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Abstract

MNumerous forms of estrogens and progestins
are utilized for the treatment of menopausal
complaints and associated conditions that
occur temporally. Although known to be different
with respect to molecular structure, receptor
affinity, metabolism, and other physiological
traits, most have been itreated as if they were
clinically identical. The majority of these hormone
preparations, commonly referred to as hormone
replacement therapy (HRT), should perhaps be
more aptly referred to as hormone substitution
therapy, as most of the therapies utilized do
not exactly match those produced in the body.
Research indicates these synthetic hormones
vary clinically in safety and efficacy. As such,
women and their physicians have, in increasing
numbers, been opting for the use of bicidentical
hormones; i.e., those that match the structure
and function of hormones produced in the body.
With greater utilization and research surrounding
bioidentical hormones, the differences can now
begin to be fully assessed and appreciated. This
article reviews the disparities between synthetic
and bioidentical estrogens and progestins/
progesterone with respect to safety and efficacy;
special attention is devoted to clinical outcomes
in the breast, endometrium, bone, cardiovascular
system, and brain. The studies reviewed suggest
bicidentical progesterone doesnothave anegative
effect on blood lipids or vasculature as do many
synthetic progestins, and may carry less risk with
respectto breastcancerincidence. Studies ofboth
biocidentical estrogens and progesterone suggest
a reduced risk of blood clots compared to non-
bioidentical preparations. Bioidentical hormone
preparations have demonstrated effectiveness
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in addressing menopausal symptoms. The
author advocates for continued research on
bicidentical hormones and concludes there is
currently sufficient evidence to support their
preferred use over that of their synthetic cousins.
(Altern Med Rev 2006;11(3):208-223)

Introduction

Over the last decade, women and their physi-
cians have in increasing numbers been opting for the
use of natural, bioidentical hormones for treatment of
symptoms of menopause and to support bone and heart
health.! The trend away from the use of conventional
synthetic hormones, toward those specifically match-
ing the hormones produced in humans (bioidentical)
has been driven by several factors, including a global
trend toward everything “natural” as seen in the in-
creased interest in organic foods and complementary
and alternative medicine (CAM). Perhaps the most
significant factor driving the increased interest in hi-
oidentical hormones is the rising fear or suspicion
of the “synthetic” hormones used in conventional
hormone replacement therapy (HRT). Over the last
decade, research-based media reports of risks associ-
ated with conventional HRT have prompted women's
concerns and altered the approach to hormone use.®
This has been most evident following the results of
the U.5. government-sponsored Women's Health Ini-
tiative (WHI) study in 2002. The WHI study results
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led to the conclusion of experts in the field that the
risk of using conventional HRT (non-bioidentical
hormones), specifically Premarin® and Provera®™, out-
weighed the benefits provided." This report was fol-
lowed by a significant decline in the use of synthetic
hormones al menopause, and a growing number of
women and their physicians utilizing and advocating
the use of bioidentical hormones. The question, with-
out the value of a similar long-term study looking at
bividentical hormones, is whether or not the evidence
exists 1o support their preferred use over their syn-
thetic cousins,

Hormone Changes Surrounding

Natural (Non-induced) Menopause

Menopause is defined as the cessation of
menstruation oceurring as a result of the loss of ovar-
iun follicular activity. At birth, a woman has a million
eggs, by puberty a mere 300,000. This loss of eggs is
referred to as atresia, a natural, albeit incompletely
understood, process whereby the follicles enter an
incomplete growth phase. This process continues
throughout a woman’s life. Thousands of follicles
are lost to atresia compared to one or a few lost each
month to ovulation, As a woman ages and as a result
of the decreasing follicles, follicle-stimulating hor-
mone (FSH) levels gradually increase and the cycle
begins to shift, with a shortening of the follicular
phase that can begin as early as a woman’s 205 In
the 10-15 years prior to menopause, this rate of fol-
licular atresia begins to accelerate.” Perimenopause
is the term vsed to describe the time of transition be-
tween g woman’s reproductive years and cessation of
menstruation. Typically perimenopause occurs be-
tween the ages of 40 and 51 and can last anywhere
from six months to 10 years. During this time, hor-
mone levels fluctuate and decline naturally, although
not necessarily in an orderly manner.

Perimenopause often begins with an altera-
tion in cycle and bleeding regularity due to fluctuating
hormones, anovulatory cycles, and changes in timing
of ovulation. Cycles may be long or short, ovulatory
or anovulatory.® Even women who cyele regularly
during perimenopause can have significant variabil-
ity in hormone levels.” Progesterone levels drop with
anovulatory cycles and a decline in luteal function.
Estrogen levels fluctuate in response to rising FSH
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levels and provide feedback inhibition to FSH.®
Significant variability may occur in estradiol and in-
hibin (a hormone that inhibits FSH), and gonadotro-
pins may rise abruptly,*®® Testosterone levels decline
with age and do not appear to change significantly
with natoral menopause. By menopause, few Tollicles
remain, yel intermittent estradiol production from the
ovaries may still occur®™ Adrenal androstenedione is
the primary source of estrogen after menopause; sex-
hormone-binding globulin falls slightly. ' FSH levels
remain high for several years after menopause, after
which levels decline considerably, ™!

Although FSH is commonly used, there are
no consistently reliable endocrine markers to estab-
lish a woman’s menopausal status.” Shifts in hor-
mones contribute significantly to a sense of physical,
mental, and emotional imbalance that may character-
ize a woman’s experience of menopause. As a clini-
cian, it is important to note the changes that occur,
link them to the physiology of the various hormones,
and address imbalances individually, Addressing oth-
er aspects of endocrine health is also necessary and
may involve assessing adrenal and liver function, as
well as diet, exercise, and other lifestyle factors,

Problems with Conventional HRT
In July 2002, after determining that estrogen

in combination with progestin increased a woman's
risk of breast cancer, coronary events, stroke, and
blood clots, the National Institutes of Health (NIH)
prematurely halted the first part of the WHI, a study
designed to identify the risks and benefits associated
with long-term hormone use. In this study, 16,608
healthy postmenopausal women with a uterus, ages
30-79, were randomized to either test or placebo
group.* The test group received a combination of
equine estrogen and synthetic progestin (PremPro®);
no hioidentical hormones were used. At the time the
study was halted, PremPro compared to placebo re-
sulted in:

W 26-percent increased risk of invasive breasi

cancer (eight additional cases per 10,000

women per year);

W29-percent increased risk of myocardial
infarction (MI) or death from coronary heart
disease (CHD) (seven additional cases per
10,000 women per year);
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W4l-percent increased risk of stroke (eight
additional cases per 10,000 women per year);
and

W200-percent increased risk of blood clots (18
additional cases per 10,000 women per year).

The WHI study also conlirmed benelits seen
in previous studies, most notably:
W 33-percent decreased risk of hip fracture (five
fewer fractures per 10,000 women per year);

W 37-percent decreased risk of colorectal
cancer (six fewer cases per 10,000 women per
year); and

¥ Relief of menopausal symptoms like hot
Hashes and vaginal atrophy.

An ancillary study the following year, the
Women's Health Initiative Memory Study (WHIMS),
demonstrated additional risks for women on combi-
nation equine estrogens and synthetic progestins. The
study found combination therapy doubled the risk of
developing dementia in women age 65 and older.”

Even prior to the WHI and WHIMS studies,
relatively few women who might benefit from HRT
chose to use it, despite the previous findings that HRT
has established benefits for the treatment of meno-
pausal complaints, reduction in bone loss, and some
beneficial effects on the cardiovascular system.'*"* In
addition, women prescribed HRT often discontinue
il before long-term benefits are realized. The most
common reasons for discontinuation of HRT are un-
wanted side effects and weight gain, with one-third to
two-thirds of women discontinuing it within the first
two years. "% Mogst side effects are attributed to
the synthetic progestin portion of HRT, with the most
common complaints being bloating, breast fender-
ness, and irregular bleeding,'™'*" Secondary reasons
for discontinuation include fear of cancer and recom-
mendation by a physician.

For women not initiating HRT, reasons cited
include: HRT perceived as unnecessary, a prefer-
ence to not take medications, a fear of the effects of
long-term HRT, confusion over the scientific infor-
mation as presented in the media, and the view that
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menopause is a natural event.>*'"*" Use of HRT was
correlated with older women’s wishes to reduce os-
teoporosis risk, while younger women sought relief
from menopausal symptoms, predominantly vasomo-
tor flushing.*"

Given this information, it should follow that
utilizing hormones that have fewer side effects and
risks, correlate with a woman’s perception of “natu-
ral,” and address long-term health benelits could in-
crease hormone use and therefore improve a woman’s
health and well-being. Bioidentical hormones may
provide these benefits,

What is Bioidentical Hormone
Therapy?

Bioidentical hormones are identical to hor-
mones produced endogenously. In the case of HRT,
these include estrone (El), estradiol (E2), estriol
(E3), and progesterone (P4). Although bioidentical
hormones have long been utilized in other countries,
the United States has predominantly used non-bio-
identical hormones for the past 40-45 years, begin-
ning with the introduction of oral contraceptives in
the early 1960s.

The differences in the actions, risks, and ben-
efits of various hormones depend on numerous fac-
tors, including method of administration, absorption,
bioavailability, metabolism, receptor affinity, recep-
tor specificity, and molecular structure,*'*

Bioidentical versus Synthetic
Estrogens

The body naturally produces three main
forms of estrogen: estrone, estradiol, and estriol. Bio-
identical estrogens are molecularly identical to these
naturally produced estrogens. Synthesized in the ova-
ries and metabolized in the liver, estradiol is the most
physiologically active form of estrogen. Increased se-
rum estradiol levels are linked to an increased risk of
breast and endometrial cancer.™ Estrone is converted
reversibly from estradiol in the liver and small intes-
tine and increases after menopanse when the adrenal
glands play a more prominent role than the ovaries in
hormone synthesis. Like estradiol, increased estrone
levels are linked to an increased risk of estrogen-re-
ceptor positive (ER™) breast cancer and an increase in
breast density, an independent risk factor for breast
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Table 1. Synthetic and Bioidentical Estrogen Preparations Available in the United States

ESTROGENS BRANDS

Bioidentical

17-beta estradiol (E2) Alora®, Climara®, Estraderm®, Fempatch®, Qesclim®,
Vivelle® (all E2 patches); Combi Patch® (E2 + norethin-
drone); Emcyt? (capsule); Estrace® (vaginal cream and
tablet); Femring® and Estring® (vaginal rings); Estrasorb®
and Estragel® (transdermal preparations); and available
generically in troches, sublingual drops, suppositories,
creams, gels, or capsules from compounding pharmacies.

Estrone sulfate (E1) Available generically in troches, sublingual drops, sup-
positories, creams, gels, or capsules from compounding
pharmacies.

Estropipate (E1) Ogen® (tablet and vaginal cream); Ortho-Est® (tablet);
generic tablet

Estriol (E3) Available generically in troches, sublingual drops, sup-
positories, creams, gels, or capsules from compounding
pharmacies.

Non-Bioidentical

Ethinyl estradiol Brevicon®, Demulen®, Levlen®, Lo-Ovral®, Loestrin®,
Modicon®, Nordette™ Norinyl®, Ortho-Cept®,
Ortho-Cyclen®™, Ortho-Novum®, Ortho-Tri-Cyclen®,
Ovcon®, Tri-Levlen®, Tri-Norinyl®, Triphasil® Nelova® (all
tablets in combination with synthetic progestins); Estinyl®
and Feminone® (tablet)

Esterified estrogens Estratab® (tablet, vaginal cream); PremPro® (tablet in
combination with MPA); PremPhase® (tablet in combina-
tion with MPA); generic (tablet)

Conjugated equine estrogens | Premarin® (tablet, vaginal cream); PremPro® (tablet in
(CEE) combination with MPA); generic (tablet)

Dienestrol Ortho Dienestrol Cream™ (vaginal cream)
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