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• • •  Preface 

We decided to write this book to help women and men find their way 
through the maze of information, sometimes conflicting, about one of 
the important issues in their lives: How to handle the bodily changes 
brought on in the post-reproductive years. For women the phrase “post-
reproductive years” is very literal. Aging brings a clear dividing line be-
tween the time that a woman is biologically capable of reproducing and 
the time that she is not. Men may retain the biological ability to repro-
duce well into an advanced age but, practically speaking, their reproduc-
tive years usually correspond to those of women. We believed that one 
book that addressed the questions raised by changes accompanying aging 
in women as well as those changes in men would be helpful. After all, 
couples age together. A visitor from Mars, browsing in the health sec-
tion of a Barnes & Noble store, might come to the conclusion that on Earth 
only women grow older! 

You don’t have to be a demographer to know that women now spend 
about a third of their lives in the postmenopausal years, and as life expect-
ancy increases, the added years are menopausal. Males reach their biologi-
cal peak before they are twenty, you hear, and then it is all downhill. That’s 
a distortion of facts, but it is true that testosterone production in men starts 
to decline fairly early in life. The growing use of testosterone products by 
older men shows that they don’t want to take this passively. Like women 
who have flocked to hormone therapy for menopause, aging men, hoping 
to improve the quality of their lives, want a piece of the hormone action. 



We are both academic endocrinologists, one with a lifetime experience 
as a practicing obstetrician/gynecologist and the other as a research scien-
tist who has had a productive career studying reproductive hormones and 
their mechanisms of action. We have collaborated on scientific projects 
and worked together in the activities of our professional societies. Early 
in our careers, we moved into our first departmental chairmanships the 
same year, and were elected together to the U.S. National Academy of 
Sciences Institute of Medicine. But the experience that convinced us that 
we could work together to produce a co-authored book is the sharing of 
a sailboat. That’s the true test of compatibility. Not unimportantly, it gave 
us the opportunity to spend countless hours on the changing waters of 
Vineyard Sound off Cape Cod, Massachusetts, talking about our work and 
exchanging views. We decided that sharing our thoughts and opinions 
with the general public could be a service and were pleased when Oxford 
University Press agreed to publish our book and that we were able to work 
with Kirk Jensen, our excellent editor. 

From the start, we agreed that the hallmark of our book would be 
evidence-based medicine and science. In a field where there is consider-
able anecdotal information and unsubstantiated claims, we believed it 
would be important to base our writings and recommendations on pub-
lications in the scientific and medical literature. All told, we use infor-
mation from nearly 500 articles that we list in the back of the book for 
those who might want to go to the original sources for more details. 

We have organized the book into three parts. The first two parts cover 
questions we are asked about menopause (part I) and andropause (part 
II), respectively. These questions are dealt with in some detail, but we try 
to avoid the jargon that is part of our professions. Part III is a compila-
tion of short answers to the questions that we and our professional col-
leagues are asked by patients and others who seek our opinions and 
advice. The commentary provides an overview of the important Women’s 
Health Initiative (WHI) study that received worldwide publicity in 2002. 

Our work on andropause had a similar encounter with timely news. 
Shortly after the WHI news flurry, reporters learned that the National 
Institutes of Health decided not to fund a similar long-term study on the 
risks and benefits of the male version of hormone replacement therapy 
because it would be difficult to carry to completion and would cost more 
than $100 million. We share the disappointment of many of our col-
leagues that this proposed study did not go forward, but this does not 
mean that there is a dearth of scientific publications on andropause, which 
we share with you in this book. 
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• • •  Commentary: The Women’s Health 
Initiative Clinical Study 

As this book was nearing completion, the Journal of the American Medi-
cal Association (JAMA) published an article that dramatically reshaped 
public attitudes toward hormone therapy for women in menopause. It 
reported interim results of the U.S. National Institutes of Health (NIH) 
Women’s Health Initiative, the largest-ever study of its kind, which was 
launched in 1993 and was scheduled to be completed in 2005. The abrupt 
termination of a critical part of the study generated such sweeping and 
often misleading headlines that we felt compelled to add this special com-
mentary to a book that already addresses all the substantive issues raised 
by the NIH study. 

In the Women’s Health Initiative (WHI) clinical trial thousands of 
women around the country were placed on a popular hormone therapy 
(HT), while thousands of others were given placebo pills. The intent was 
simple: to measure whether the benefits of HT outweigh the risks. The 
plan was that if the benefits proved obvious midway, this part of the study 
would be stopped so women on the placebo could switch to hormone 
therapy. Conversely, if dangers became apparent, the study would be 
stopped early to prevent additional risks. 

It is not surprising that the abrupt halting of the study would be con-
sidered newsworthy. The message, however, has been distorted. The $170 



million trial was ended because a statistical trigger was reached that led 
the NIH evaluating committee to conclude that the overall health risks 
exceeded the benefits and it would be unnecessary to continue women 
on medication for three more years. But while they had reached a prede-
termined criterion for stopping the study, they had not arrived at an an-
swer to the critical question of risks versus benefits. 

The primary reason for calling an early end to this phase of the NIH 
study was a concern that Prempro, the most widely used hormone therapy 
and the one researchers zeroed in on, causes a worrisome increase in 
adverse events including breast cancer and cardiac disease. But when you 
cut through the statistical corrections, boundaries, and indices underlying 
the decision to terminate the study, the absolute excess risk of major 
adverse events was 19 per 10,000 women-years of use. After an average 
of 5.2 years of observation, absolute excess risks per 10,000 women per 
year of use attributable to Prempro were 7 more heart disease events, 
8 more strokes, 8 more pulmonary embolisms, and 8 more diagnosed 
breast cancers. Absolute risk reductions per 10,000 women per year of 
use were 6 fewer colorectal cancers and 5 fewer hip fractures. There also 
were fewer vertebral and other bone fractures, although those were not 
included in the calculation of benefit increases, and other cases of throm-
bosis were not counted. 

Bottom line: The reduction in colorectal cancers almost cancelled out 
the increase in breast cancer, and a change in just a few cases in any of 
the adverse events categories could have shifted the risk/benefit analy-
sis. That’s how small the measure of difference was between the two 
groups. The shift would have been even greater if the alleviation of meno-
pause symptoms had been factored into the results as beneficial. And 
there was no difference in mortality rates between the two groups. 

The second concern we have about the study’s termination—and the 
way it has been interpreted—is that the Women’s Health Initiative clini-
cal trial never really represented the population for whom hormone 
therapy makes most sense. Women with extreme symptoms of meno-
pause were excluded since they would continue to suffer those symp-
toms if they were randomly assigned to the placebo group and did not 
receive any treatment. That would be unethical. However, these are pre-
cisely the women for whom most prescriptions for hormone therapy 
are written. Eighty-five percent of prescriptions for Prempro and simi-
lar products are for less-than-five-year users who are taking HT for 
quality of life complaints. This exclusion criterion eliminated from the 
study many women just entering menopause so that the average age of 
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the study group, at 63.2 years, was far older than newly menopausal 
women in general. That also means that the preexistence of other dis-
eases of aging, including early stages of atherosclerosis, was hard to 
exclude. About one-third of the women in the study were being treated 
for hypertension and 69% were overweight. Preexisting heart disease 
or diabetes was reported by 13% of the women. In other words, the 
project studied a small subsection of hormone therapy users, and the 
adverse events were concentrated in an even smaller subsection. 

As the study progressed, there were other pragmatic reasons guided 
by good clinical care of the women that resulted in further dilution of the 
intended chance assignment. Some experts in study design believe that 
it is not possible to achieve true random assignment in an ethical clinical 
trial. The pitfalls of this study might prove it. 

There are several other worries we have about the way the NIH trial 
was terminated. For one, the added risk of breast cancer was what trig-
gered stopping the trial. Yet, the breast cancers detected probably were 
not new tumors but were preexisting ones brought up to detectable size 
by the hormone stimulation, which actually could ensure they are detected 
and treated. And even with that caveat, the 6% rate of increase in diagno-
sis of breast cancer among study subjects who were getting their first HT 
treatment was statistically insignificant, meaning that it could be purely 
a matter of chance. 

What disturbs us most, however, is that after the press got an early look 
at the JAMA article, reports tended to overstate the cautionary findings and 
emphasize the abrupt halt. In response, anxious women began contacting 
their doctors, some abandoned their prescribed medication, editorials were 
written, and litigation lawyers started advertising for clients. Yet it took over 
a week for doctors to get their paper copies of JAMA, at which point they 
could closely scrutinize the actual findings, recognize that there was no 
cause for panic, and reassure anxious patients. The study had stopped but 
this did not mean that women needed to stop using hormone therapy. 

Reports based on information gathered in the WHI study have con-
tinued to come out. Almost every report is counterintuitive and contra-
dicts the findings of literally hundreds of previous studies in the scientific 
literature. An analysis of WHI records published by JAMA in March 2003 
concludes that HT does no better than a placebo in reducing most meno-
pausal symptoms. However, this is contrary to the experience reported 
by millions of American women who started to use hormones as they 
began to have menopausal complaints. A closer look at the WHI infor-
mation may explain this paradox. The study excluded women with ex-
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treme symptoms of menopause, so it cannot tell us how the treatment 
works for women experiencing debilitating problems with hot flashes and 
night sweats. Perhaps on this issue all the study proves is that if a woman 
is trouble-free to begin with, hormone therapy cannot make her more 
trouble-free. 

In June 2003, two more papers appeared in JAMA describing how older 
women (age 65–70) in the WHI study performed in various psychologi-
cal tests measuring cognitive skills. Previous evidence from many stud-
ies indicated that HT can improve cognitive function and delay the onset 
of Alzheimer’s disease. Yet the WHI found that for some women HT can 
increase the risk of dementia. This is the news item that found its way 
into press headlines. Most troubling and enigmatic was a follow-up re-
port on breast cancer, also in June 2003, concluding that estrogen plus 
progestin may not only stimulate growth of cancer cells, but may also 
hinder breast cancer diagnosis by mammography. The enigma is that in 
the decades of growing use of both HT and mammography by American 
women, breast cancer mortality rates have steadily declined. 

Professionals providing health care and the women who seek their 
counsel are faced with a dilemma. On the one hand, they can succumb 
to the notion, fueled by reports in the lay press, that the results of a single 
randomized, placebo controlled study supercedes the information as-
sembled from a large number of studies based on animal experiments, 
labortory results, sophisticated diagnostic measures, neurological evalu-
ations, clinical trials involving human subjects, and epidemiological evi-
dence. Or, at some point, they may question that perhaps the WHI study’s 
design or implementation has fundamental imperfections. Are the sub-
jects actually representative of typical postmenopausal women, or have 
the study’s criteria for inclusion and exclusion inadvertently selected out 
a nonrepresentative subgroup of women? Does the elevated average age 
of subjects in the WHI (63 years) influence the study’s outcome? The 
study’s sponsors report that the results are consistent across all age sub-
groups but this dissection of the total shrinks the numbers being com-
pared considerably. With the overall net total of 19 adverse events per 
10,000 women-years of use, the numbers of events in the age subgroups 
must be in the single digits. Another puzzling element is the high drop-
out rate. A substantial number of women (42%) stopped taking study 
drugs at some time during the WHI study. 

We think the Women’s Health Initiative study has revealed important 
information but it also has limitations. It is not at all clear to us that the 
study has provided the final word on issues that are so important to 
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women entering menopause or to women who have been using hormone 
therapy to control menopausal symptoms. An objective and careful ap-
praisal of the WHI is needed, to try to understand why the study’s con-
clusions differ so widely from the results of a large body of reputable 
scientific evidence. This is not our purpose in this book but we hope that 
the comprehensive information from the overall medical and scientific 
literature that we present here will help set the record straight. 
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1 • Why do women have menopause? 

Menopause is the result of an inevitable decline in ovarian function. The 
term usually denotes the completion of a full year without a menstrual 
period. As menopause approaches, the ovaries decrease in size as virtu-
ally all the egg-containing ovarian follicles are lost due to a process called 
atresia. Estrogen production diminishes, and cycles tend to become 
shorter and more erratic. Menopause follows this last phase of the life 
cycle of the ovary which starts early in fetal life when the gland mobilizes 
the resources it will later need to assure egg and hormone production 
throughout a woman’s reproductive years. 

The link between deterioration of ovarian function and menopause is 
the fall in estrogen production. Estrogen is not only important for main-
taining reproductive function, but it is a key hormone in maintaining bone 
density and for protecting against other physical and mental health dis-
orders associated with aging. Sleep disturbances, hot flashes, vaginal 
dryness, and urinary incontinence are all conditions associated with estro-
gen fluctuation or deprivation. Osteoporosis, thinning of the bones, is a 
life-threatening condition for postmenopausal women. The onset of 
menopause, in other words, has many more health-related implications 
for women than simply the loss of reproductive capacity. 

The average age of menopause in the United States is 51.4 years, but 
the range that is considered normal is wide—from age 42 to age 58. Since 
American women now live, on the average, to age 80, they spend more 
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than a third of their lives in the postmenopausal phase. As women’s life 
expectancy increases (and it is projected to rise to 82 by 2025), the years 
added will be allotted to life beyond the onset of menopause. 

For the human female, ovarian differentiation is a defining moment 
of lifelong consequence. That immature gland will emerge as the con-
trolling factor for many crucial features of her life, in addition to provid-
ing her with the fertility that will enable her to bear children. The ovary 
will determine when she reaches puberty and starts to menstruate. It will 
control the regularity of her periods and the symptoms that she may have 
to live with month after month during her reproductive years. The ovary’s 
demise will determine when she will no longer menstruate and thus enter 
menopause. 

The inevitability of a woman’s menopause is linked to the life history 
of her ovary. It is a sequence of events followed in every woman under 
normal circumstances and one that has been unchanged since the evo-
lution of our species. The story begins with the determination of sex at 
fertilization when the chromosomes of the egg and sperm are paired. 
Since eggs normally carry a single X chromosome, if the fertilizing sperm 
carries a male sex chromosome (Y chromosome), the makeup becomes 
XY, and the newly fertilized egg is destined to develop into a male. The 
fusion of an X-bearing sperm with an egg results in a female chromo-
somal constitution (XX) which will guide the development of ovaries. 

For several weeks after fertilization, as development begins, the chro-
mosomal constitution is the only distinguishing feature between male 
and female fertilized eggs or early embryos. To discover which genetic 
sex was established at fertilization, you would somehow have to capture 
the developing embryo as it makes its journey from the upper end of the 
Fallopian tube, the usual arena of fertilization, through the tortuous turns 
of the tube, past the tubal-uterine junction and into the uterine cavity. 
After finding the embryo, you would need to do a sex chromosome analy-
sis or DNA fingerprinting. The impracticality of this is obvious. Even after 
the embryo begins to implant in the lining of the uterus at about day 
six to seven after fertilization, nothing about it other than the encoded 
sex chromosomes can reveal the difference between a male and female. 
This uniform appearance prevails for several weeks as the early stages 
of embryo development unfold. 

The first physical difference appears when the gonads differentiate as 
either ovaries or testes. Along a fold of a supportive membrane in the 
abdomen, near the developing kidney, a ridge, referred to as the gonadal 
ridge, starts to thicken where the future gonad (testis or ovary) will appear. 
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Nothing further happens until migrating cells from a distant location ar-
rive and take up residence. This triggers the start of gonad development. 
At this point, the first physical difference between males and females 
begins to take shape. If the embryo is female, migrating stem cells tend 
to aggregate in the outer cell layers of the gonadal ridge. In the nascent 
ovary, these primitive stem cells, together with support cells they acquire 
along their route, form simple follicles, the structures that will eventu-
ally contain eggs and produce reproductive hormones. The ovarian fol-
licles are destined, after puberty, to give rise to the woman’s main source 
of estrogen. As long as the ovaries contain follicles, they will produce the 
eggs and the hormones that define the reproductive phase of a woman’s 
life. 

If the embryo is male and the gonad is to be a testis, convoluted tu-
bules form the structures that house the stem cells that will ultimately 
give rise to sperm. Different cells that are formed outside of the tubes 
will produce testosterone. The anatomical separation of cells that produce 
sperm and cells that produce hormones is important for the testes’ fu-
ture history. 

The embryonic ovary is initially populated by just a handful of primi-
tive stem cells, sheathed in their rudimentary follicles. These cells (oogo-
nia) will eventually give rise to eggs. The oogonia rapidly multiply so that 
during fetal life their numbers grow astronomically. Millions of these po-
tential egg cells are found in each ovary at the height of this multiplication 
phase of ovarian development at about the sixth month of pregnancy. 

Why this abundance is necessary has never been understood, for no 
sooner does this cell population explosion take place than the potential 
egg cells begin to degenerate. This degenerative process, referred to as 
atresia, dominates ovarian activity throughout the remainder of fetal life 
and continues thereafter, ultimately claiming 99.99% of the cells having 
the potential to become eggs. However, human reproduction is success-
ful, and the species survives because some of the oogonia stop dividing 
and enter into a maturation process to become a more advanced cell type 
(oocyte), capable of becoming mature fertilizable eggs. By birth, the ovary 
contains about a million oocytes, each encapsulated in a primary follicle. 
Atresia has caused the destruction of all the rest of the many millions of 
oogonia that had the potential to become eggs. During the years of child-
hood and preadolescence, the atresia process continues, reducing the 
number of oocytes in the young ovaries even further. The follicle count 
falls to less than half a million as puberty approaches. The cell counts 
mentioned are estimates based on sparse information but indicate the 
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order of magnitude of follicle distribution at different stages of ovarian 
development. 

The average age of puberty, when the ovary emerges from its long 
period of inactivity, is about 12 years. It can occur earlier. I’ve had the 
sad experience of delivering a baby to a nine-year-old, a victim of incestual 
rape, barely old enough to understand what was happening to her. 

As puberty (menarche) approaches, usually there is an erratic period 
of irregular cycles, some ovulatory, some anovulatory, before the more 
or less normal periodicity of ovulation and menstruation becomes estab-
lished. This is what the ovary prepared for many years earlier when the 
multiplication phase came to an end and oocyte maturation and follicle 
development began. Along with this awakening of ovarian function, the 
atresia process persists, so that for every egg that is released at midcycle, 
countless others degenerate, maintaining the relentless depopulation of 
the ovaries. 

Ovulation itself, vital for the species’ survival, plays a miniscule role 
in this process. In a woman’s lifetime, a few hundred eggs, at most, are 
released. Consider that the average age of puberty is 12 years and the age 
of menopause is 51 among American women. Hypothetically, this means 
39 years of 13 menstrual cycles a year, or potentially 500 eggs released at 
ovulation. But the average American woman will have two pregnancies 
and will breast-feed about 28 weeks after each pregnancy. This natural 
ovulation suppression eliminates approximately 50 ovulations, and since 
there are frequent anovulatory cycles around puberty and as menopause 
approaches, the actual number of eggs released in a woman’s lifetime is 
probably no more than 400—a statistically insignificant number com-
pared to the millions present in the fetal ovary or the hundreds of thou-
sands present at puberty. 

The inexorable emptying of the ovaries of oocytes and their surround-
ing follicle cells causes the deterioration of ovarian function and carries 
a woman to menopause. When there is no longer an adequate supply of 
follicles in the ovary, the hormonal cycles associated with ovulation cease, 
and the reproductive phase of a woman’s life comes to an end. Atresia, 
not ovulation, is the controlling factor in this process. Even if every ovu-
lation a woman can have were somehow prevented, it would contribute 
little to the ultimate depletion of the ovary’s egg and follicle supply. Tak-
ing the ovulation-suppressing oral contraceptive pill, for example, from 
puberty onward would not affect the age of menopause significantly. 
Actually, nature has done that experiment for us throughout history. 
Throughout history when women were either pregnant or breast-feeding 
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for most of their reproductive years, they rarely ovulated. Yet, anthropo-
logical evidence suggests that for surviving women the average age of 
menopause was the same as it is today. 

What might delay menopause would be a pill that not only stops ovu-
lation but also stops atresia, so that even with advancing years, the ovary 
would remain richly endowed with follicles and monthly ovulations and 
menstruations would be possible. There is no such pill (or other form of 
medication.) For women, aging will bring on menopause, as surely as 
will surgical removal of both ovaries at any time in adult life. Menopause 
is built into a woman’s genetic makeup. It is inevitable. 

We cannot be certain that the only factor responsible for menopause 
is depletion of follicles within the ovary. The pituitary gland and the 
brain’s hypothalamus, which controls the pituitary gland, are key play-
ers in the endocrinology of reproduction and may have a built-in senes-
cence. Molecular biologists have identified several genes that influence 
atresia, but this confirms that the process is complex and not amenable 
to simple explanations. Genes that control the depletion of ovarian fol-
licles in the fetus may be different from those controlling atresia in the 
adult ovary. 

Throughout the reproductive years, in response to hormonal signals 
from the hypothalamus and pituitary, each month a woman’s estrogen 
production follows a pattern that is defined by her ovulatory cycle. 
During the first half of the month, a cluster of primary follicles start to 
develop, and their cells produce estrogen that is released into the blood-
stream. Early in this follicular phase of the cycle, one dominant follicle 
takes over and the others deteriorate and disappear. The blood level of 
estrogen, primarily estradiol, rises to a peak at about mid-cycle. This 
triggers other hormonal events that result in ovulation and a precipi-
tous drop in estrogen production as the vacated follicle shifts to pro-
ducing progesterone as the main hormone for the second half of the 
cycle. Estrogen production, however, never declines to zero and, in fact, 
has a second peak during the progesterone-dominated phase, as a new 
crop of follicles is mobilized and begins developing for the next cycle 
in case a pregnancy does not take place. 

This process continues month after month, year after year, as long as 
a fertile woman has an adequate supply of follicles. The intervention of a 
pregnancy does not deprive a woman of estrogen, for the levels are high 
as the placenta takes over the function of producing estrogen while the 
ovary is taking a pregnancy-induced time out. This is why women can 
retain their estrogen-stimulated characteristics and health parameters 
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whether they have one baby in their lifetime or eight, as was the average 
fertility rate in the days of colonial America. 

The physiological basis of menopause is the estrogen decline result-
ing from depletion of ovarian follicles. Although it is axiomatic that fol-
licle numbers decline with aging, it is not possible to verify this with 
observational data because follicle counts correlated with age are rare and 
are derived using crude counting methods. Mathematical modeling based 
on the limited information available predicts that in normal women fol-
licle depletion accelerates after the age of 38. This is when estrogen levels 
in the blood (averaged over a month) begin a steep decline. Yet, robust 
ovarian function and successful fertility can be maintained for many years 
beyond this threshold. 

The decline and cessation of ovarian function are programmed into 
every woman’s biological clock. This is menopause. Predicting its onset 
for an individual woman is a challenge that modern science has not yet 
been able to meet. 
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2 • What are the signs of menopause? 

At some point in a woman’s life she will experience bodily changes that 
herald the onset of the menopause. Hot flashes, sleeplessness, night 
sweats, and mood swings are the most familiar signs, but there are many 
other significant changes as a woman enters a new phase of life. This 
period of life is frequently called “perimenopause.” It is usually defined 
as the years leading up to menopause and includes up to one year after 
the final menses. 

The complaint that usually prompts the first perimenopausal visit 
to the doctor’s office is a change in the pattern of menstrual bleeding. 
Women expect this change and can tell when it is happening. Except for 
the pathological condition of premature menopause, I cannot recall an 
instance of a patient registering surprise when I confirmed that the symp-
toms that brought her to my office were the first signs of menopause. 

Many women are aware of subtle changes in body composition. They 
are particularly concerned about a tendency to gain weight because of fat 
deposition around the hips and abdomen. With just a glance in a full-length 
mirror, a perimenopausal woman is aware that her body shape is changing. 

The changes a woman feels at this time of life are the result of increas-
ing deviations from the pattern of hormonal changes characteristic of the 
normal menstrual cycle. Diminishing ovarian function is the main rea-
son for this alteration. This is part of the normal lifetime physiology of a 
woman’s body. It is part of her genetic makeup. Ovulation is less frequent 
and more irregular, and the ovary produces estrogen in sporadic and 
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unpredictable amounts. This is because the neat feedback system that 
allows the pituitary gland to monitor and regulate physiological function 
breaks down. 

The corpus luteum, the structure normally formed from the vacated 
follicle after an egg is released from the ovary, is not present if there has 
been no ovulation. Consequently, the progesterone-dominated phase of 
the cycle is absent, and orderly growth of the uterine lining followed by a 
controlled menstrual flow does not occur. Without progesterone, the 
pituitary gland does not get the proper signals to keep everything going 
smoothly as in the usual menstrual cycle. The endometrium, or uter-
ine lining, is subjected to erratic stimulation by estrogen alone, and the 
woman’s bleeding pattern becomes irregular. Women begin to experi-
ence either absence of periods or extended intervals between periods. 
There can be an abrupt halt to menstrual cycles and, for many women, 
menstruation never resumes. 

Another pattern of change is characterized by unexplained, excessive 
menstrual blood loss. As ovarian function starts to change, stimulation 
by estrogen alone without the balancing role of progesterone can cause 
excessive buildup of the endometrium, followed by sloughing. This pat-
tern can be manifested as irregular bleeding which can be simple stain-
ing or, in more extreme cases, hemorrhage resulting in significant blood 
loss. Because it is the result of dysfunctional ovarian function, this irregu-
lar menstrual pattern of the perimenopause is known as “dysfunctional 
uterine bleeding.” 

In an ovulatory cycle, the menstrual period is of a fixed duration. The 
amount and duration of flow differs only slightly from one cycle to the 
next. When the endometrium has been stimulated only by estrogen, 
breakthrough bleeding can be variable in amount and duration, as de-
scribed above. Uncontrolled hemorrhage can be extremely serious and 
requires immediate medical attention. Usually this dysfunctional bleed-
ing responds to the administration of a progestin-containing pill to sub-
stitute for the progesterone that would be produced in a normal cycle. 
When the breakthrough bleeding does not respond to this type of medi-
cation, it can be controlled by a large dose of estrogen alone. This causes 
the endometrium to proliferate, and the ruptured blood vessels respon-
sible for the breakthrough bleeding are repaired. Once the bleeding is 
under control, progesterone can be added to the treatment for several days, 
and a relatively normal flow usually ensues. This approach is sometimes 
referred to as “medical curettage.” The objective is to build up and stabi-
lize the endometrium. When the medication is stopped, within a few days 
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there is an organized sloughing of endometrial tissue in the form of a 
manageable menstrual period. 

Not long ago, the treatment of dysfunctional uterine bleeding was an 
immediate dilation and curettage (D&C) requiring hospitalization and 
surgery. Some women endured not one but several D&Cs to get through 
the dysfunctional bleeding phase of menopause. This is no longer stan-
dard practice. Now that highly effective progestin agents are available for 
treatment, the invasive procedure can usually be avoided. Once the acute 
bleeding phase has been brought under control, it is prudent to have the 
uterine lining examined by a pathologist. A tissue sample is usually ob-
tained by inserting a small plastic tube past the cervix into the uterine 
cavity and collecting a sample of the endometrium, which is sent to the 
pathologist for evaluation. 

The marked fluctuations in estrogen level during perimenopause 
sometimes result in excessive stimulation of the lining cells of the en-
dometrium, resulting in the condition referred to as “hyperplasia.” En-
dometrial hyperplasia simply means increased (hyper-) growth of the 
endometrium. In extreme cases, the glands of the endometrium become 
hyperactive, a condition called “adenomatous hyperplasia.” Adenomatous 
hyperplasia is caused by estrogen. Because it can lead to endometrial can-
cer, carefully monitoring the progression of this condition is essential. 
Women can reduce the risk of excessive stimulation of the endometrium 
inherent in estrogen-only hormone replacement regimens by using prod-
ucts that include a progestin in combination with estrogen. This is what 
physicians prescribe if a woman has not had a hysterectomy and decides 
to start hormone therapy. This is a benefit of estrogen-plus-progestin 
hormone therapy that is beyond dispute. 

Change in menstrual bleeding pattern, though prominent during peri-
menopause, is but one of the harbingers of menopause. The array of 
symptoms can have many different causes. Not all are physiological. They 
are certainly age related, occurring in concert with other dramatic life 
changes. Interactions with children, job responsibilities, and marital re-
lationships are often most complicated at this point in a woman’s life, 
but physiological factors should not be underestimated. 

Women with a history of symptoms associated with ovulation and 
menstruation often note that these are accentuated during perimenopause. 
If a woman has experienced premenstrual syndrome (PMS), those symp-
toms, too, can be markedly magnified, resulting in increased irritability 
and a sense of inability to cope with day-to-day situations. Changes in 
sleeping patterns are often experienced, which aggravates other symp-
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toms. The body is stressed and tired, and yet sleep is elusive. The fluctu-
ating estrogen levels during perimenopause can trigger bursts of night 
sweats. After finally dozing off, the woman is awakened by a sense of 
overheating, and the bed sheets may be drenched with perspiration. 

These body-temperature–related changes are referred to as the “vaso-
motor symptoms” of menopause because they are caused by expansion 
and contraction of blood vessels, processes that are controlled by the 
nerves supplying the tiny muscular layer of veins and capillaries through-
out the body. Vasomotor changes are probably the clearest example of 
the effect of estrogen deprivation on a woman’s body. We know this be-
cause menopausal estrogen therapy almost invariably suppresses the 
vasomotor symptoms within a matter of days. 

As mentioned above, the main sign or symptom of menopause is 
amenorrhea: the absence of the menstrual cycles and periods. Before the 
actual cessation of menses, symptoms may occur in spurts, followed by 
intervals of normalcy. For some women, normal ovulatory menstrual 
cycles can return for a while, followed by a reappearance of menopausal 
symptoms. Patients may stop ovulating for several months and, for rea-
sons that are inexplicable, once again begin to ovulate and menstruate 
normally. If menstrual cramps were part of the pattern in the past, these 
symptoms return, as cramping is typically associated with an ovulatory 
menstrual cycle and not with one in which ovulation does not occur (ano-
vulatory cycle). This is because without the vacated follicle, or corpus 
luteum, after ovulation there is no progesterone-stimulated build up of 
the uterine lining, which ultimately leads to a production of prostaglan-
din, the cramp-causing hormone. Prostaglandin inhibitors such as aspi-
rin provide relief of menstrual cramps (dysmenorrhea) for this reason. 

Because of the effect of aging on the eggs, fertility is not usually restored 
in these late-onset ovulatory cycles. When so-called menopausal pregnan-
cies do occur, they are associated with a high incidence of miscarriage and, 
if the pregnancy progresses to the delivery of a newborn, frequent devel-
opmental or genetic abnormalities including Down’s syndrome. 

Genital atrophy including thinning of the vaginal wall and vaginal 
dryness is an important part of the bodily changes brought on by meno-
pause. Changes in sexual satisfaction and libido often occur. Preven-
tion of genital atrophy can be an important part of helping women adjust 
to the bodily changes of the menopause. Estrogen treatment can pre-
vent or improve genital atrophy but has minimal effect on libido in most 
women. The loss of sexual interest and libido may be the result of re-
duced production of testosterone, a normal hormonal function for pre-
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menopausal women. This theory is supported by the anecdotal reports 
of menopausal women that the inclusion of small amounts of testoster-
one in hormone therapy can improve sexual function. They find that 
the addition of testosterone results in significant improvement in sexual 
desire, satisfaction, and frequency. 

Many women, as they pass into menopause, do not experience symp-
toms of irregular or heavy bleeding. In the majority of cases, there is 
gradual cessation or even an abrupt halt of ovulation, followed by com-
plete absence of menstruation. In about 10–15% of aging women there 
are no further symptoms. For other women, menopause is characterized 
by extreme symptoms such as severe hot flashes which cannot be con-
trolled and which can occur at any time. Hot flashes can be triggered by 
tension or stressful life situation or sometimes for no apparent reason. 

There are also occult signs of menopause that a woman needs to be 
sure not to neglect. Bone density, for example, should be evaluated. Sev-
eral classes of drugs that can prevent the loss of bone minerals are now 
available. As she approaches menopause, a woman should realize that 
her risks for cardiovascular disease are increased, so she should become 
more aware of blood lipid patterns. Diet, exercise, and weight control are 
among the measures that can slow the progression of atherosclerosis, 
along with many prescription products that can cause a reduction in the 
body’s production of cholesterol. 

Urinary incontinence occurs frequently among older women. Any level 
of incontinence is not only inconvenient and disagreeable but can lead to 
disability and social isolation. Mechanical factors involving the shift in lo-
cation of the pelvic organs, rather than hormonal changes, are most likely 
responsible. This debilitating condition is not an inevitable result of meno-
pause. Both lifestyle choices and therapeutic options are available for pre-
vention and treatment of this condition. Reduction of caffeine intake helps 
many women, and there are special exercises (Kegel vaginal contractions) 
designed to strengthen the pelvic floor. There is extensive scientific litera-
ture on the value of these exercises. When prevention does not work, the 
urinary symptoms can be managed with medication, including vaginal or 
oral estrogen, supportive prosthetic devices, or even surgery. 

The signs and symptoms of menopause may be inexorable, but women 
do not have to live with them. The cessation of ovarian function and the 
bodily changes brought about by this change may be inevitable, but a 
woman has many choices for dealing with each of the symptoms that 
would otherwise interfere with the quality of her life during the meno-
pausal years. 
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3 • What is menopausal hormone therapy? 

The term “hormone replacement therapy” (HRT) probably has a commercial 
origin but doctors and women accepted it for several decades. That changed 
after the release of the interim report from the Women’s Health Initiative 
(WHI) study in July 2002. Shortly afterward, the National Institutes of Health 
recommended that the term “menopausal hormone therapy” would be pref-
erable. The familiar term “hormone replacement therapy” will thus soon 
become obsolete as the Food and Drug Administration requires pharma-
ceutical companies to act on this recommendation regarding nomenclature. 

Because menopause is brought about by the decrease in levels of ova-
rian hormones, the initial rationale was that replacing these hormones 
could offset the deficiency. The term “HRT” implies that the replacement 
of the diminished natural hormone production prevents the symptoms 
of estrogen deprivation. “Replacement” would be an acceptable descrip-
tion of the hormone therapy if, indeed, one could determine the precise 
hormonal status of perimenopausal women and were able to customize 
treatment for each woman. This is not what usually happens and, in fact, 
would be very impractical. Efforts have been made to do this hormonal 
calibration using a simple saliva test. The test has been available for many 
years but it is not widely used. In most cases, it is no more helpful than 
having the health care provider determine what may be required on the 
basis of an examination and the symptoms reported by a patient. 

There is no way to decide automatically what therapy is best for each 
individual; one formula does not fit all. Understandably, this is usually the 
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first question asked by a woman considering the use of hormones for the 
treatment of menopausal symptoms: What is the best method? There is 
no simple answer. Most health care providers tend to have a preferred prod-
uct or dose of hormones that, in their experience, has worked well. What 
may be appropriate for one woman, however, might prove to be excessive 
treatment or under dosing in another. Consequently, it is not unusual for 
the first months of treatment to be a trial-and-error interval to establish the 
right hormones, mode of delivery, and doses for each woman. 

By far, the most widely used treatment contains the conjugated estro-
gens in Premarin, the first product to be approved by the U.S. Food and 
Drug Administration (FDA) for indications associated with menopause. 
Pregnant mare’s urine is the source of these water-soluble estrogen con-
jugates (and thus the derivation of its name). This source of estrogen was 
discovered by Bernhard Zondek. 

Zondek, one of the pioneers in hormone research, was an Israeli doc-
tor the who started his career as a young physician in Germany in the 
1920s. This was the dawn of endocrinology, and as the understanding of 
reproductive hormones began to evolve, Zondek was credited with one 
new discovery after another. He was so actively involved in research on 
the hormones of pregnancy that he was sometimes introduced, tongue 
in cheek, as the man who invented pregnancy. With the rise of Nazism, 
Zondek fled to Jerusalem and escaped the Holocaust. 

Zondek was an inveterate storyteller. I enjoyed listening to tales of his 
early work that ultimately led to the first FDA-approved menopausal hor-
mone therapy. Zondek discovered that the pregnant mare produces boun-
tiful amounts of estrogen in conjugated form that can be found in the 
ovaries, blood, or urine of the mare during pregnancy. He told me of his 
surprise when, as a young man from Berlin, he came to Paris to present 
a lecture on this subject and was greeted at the hotel by a group who in-
troduced themselves as businessmen who had started a company to pro-
duce equine estrogens for human use, based on Zondek’s discovery. He 
accepted their offer of a fine dinner, the only pecuniary reward he ever 
received for his discovery, and a visit to the farm-factory outside Paris where 
pregnant mare urine was being collected for extraction of the hormones. 
There, he saw a sturdy, well-fed stallion presiding over row after row of 
pregnant mares, each in a stall connected to an elaborate piping system 
that funneled their urine to a central vat where the isolation of the hor-
mones could begin. While he watched, dazzled by the sophistication of 
the operation, someone called, “Bernhard!” He turned toward the voice, 
startled that someone he hardly knew would address him by his first name, 
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and noticed that the stallion turned, also. Proudly, his hosts explained, “We 
named him after you!” 

Many years later and after countless additional scientific studies on the 
subject, Zondek’s discovery became the basis for the family of Premarin 
products, the most widely used prescription drug ever marketed for 
women’s health. Premarin products became a $2 billion a year industry 
and still dominate the menopausal hormone market. In 2001, close to 
50 million Premarin prescriptions were dispensed in the United States. 

Makers of Premarin and other products attempt to maximize the bene-
fits of menopausal hormone treatment and minimize the risks and side 
effects. Estrogen used alone is referred to as estrogen therapy, or ET. 
When taken in combination with a progestin the treatment has been 
characterized more broadly as hormone therapy, or HT. The combina-
tion is the method of choice for women who still have their uterus intact 
because estrogen treatment alone can increase the risk of uterine can-
cer. Month after month of unopposed estrogen (without progesterone) 
causes excessive growth of the uterine lining, a condition known as en-
dometrial hyperplasia, described in chapter 2. With the incessant cell 
divisions caused by estrogen stimulation, there is the risk of progressing 
from hyperplasia to adenomatous hyperplasia, a precursor to endome-
trial cancer. Progesteronelike hormones (progestins) protect the cells from 
estrogen-caused hyperstimulation. Consequently, adding progesterone 
or a progestin to the treatment counterbalances the growth-stimulating 
effect of estrogen. Combi-Patch, FemHT, Ortho-Prefest, Activella, and 
Prempro are some of the products now available; others are under inves-
tigation. When the estrogen and progestin are used in combination, the 
endometrium, instead of growing out of control, eventually shrinks and 
atrophies. Not only does this thwart the cancer potential of unopposed 
estrogen, but it also prevents endometrial bleeding. Women who want 
to maintain menstrual-like periods can use a progestin cyclically, taking 
it along with estrogen in the last 12 days of a cycle. This builds up the 
endometrium to some extent so when the estrogen and progestin are 
discontinued, a withdrawal flow follows, mimicking a menstrual period. 
One Premarin-containing product is packaged specifically for this pur-
pose (PremPhase). Although this regimen results in a bleeding pattern 
that resembles normal menstruation, the flow occurs solely as a result of 
hormone treatment and is not the normal ovulation/menstruation cycle. 
Pseudo-periods of this type do not mean that postmenopausal women 
have to be concerned about the possibility of an unintended pregnancy. 

There is a growing interest among women and reproductive health care 
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providers in adding a small amount of testosterone to HT for the pur-
pose of maintaining sexual interest and libido. The ovary usually synthe-
sizes testosterone, but this production, like the other hormonal products 
of the ovary, usually decreases with menopause. A combination estro-
gen/testosterone pill is available. Because testosterone and most of its 
analogues are barely active when taken orally, the system of delivery is 
an important issue if a woman opts for adding testosterone or another 
androgen. It can be prescribed as a cream for transdermal absorption. 

Different delivery systems have been developed for the administration 
of estrogens or progestins. Oral preparations are by far the most common 
mode of delivery. One popular progestin, DepoProvera, is available for use 
as a long-term injectable. One injection can last as long as three months. 
Patches, creams, and gels have been developed to deliver either estrogen 
or the progestin through the skin, and estrogen/progestin combinations 
can also be administered transdermally (Combi-Patch). These are applied 
at intervals of a few days or a week and used continuously. Patches con-
taining estrogen alone are available for women who have had a hysterec-
tomy (Climera, Estraderm, Vivelle.) Other approaches to estrogen treatment 
include the use of a ring placed in the vagina (Estring) from which the 
hormones are absorbed, or vaginal creams (Estrace, Premarin, Ortho 
Dienestrol) and tablets (Vagifem). The progestin can be administered via 
an intrauterine system as well (Mirena.) This system can last for three years. 

Premarin is still the most widely prescribed estrogen for ET or HT, 
even though the publicity resulting from the release of the Women’s 
Health Initiative (WHI) interim report caused an immediate drop in the 
rate of new prescriptions for the drug. There is no generic substitute that 
precisely duplicates the conjugates found in Premarin, but synthetic 
preparations of conjugated estrogens are available. Perhaps this distinc-
tiveness has to do with the precise balance of estrogens extracted from 
the equine source or because of some undetermined factor that is main-
tained during the extraction period. The popularity of Premarin may have 
been self-generating because women have felt more secure using a prod-
uct that has been on the market for more that 50 years for which hun-
dreds of millions of prescriptions have been filled. 

The release of the 2002 WHI study on the long-term effects of Prempro 
prompted an immediate interest in the other relatively new formulations 
that were not tested in the WHI study. In fact, these products had begun 
to gain a growing share of the market long before the WHI report ap-
peared. These newer products usually contain the estrogen known as 
ethinyl estradiol or estradiol 17b, the hormone produced by the human 
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ovary. They are active when taken orally but can also be used effectively 
by applying a skin patch. The hormone is absorbed through the skin and 
enters the general circulation, without passing first to the liver. There are 
advantages to avoiding the first pass through the liver with respect to 
gastrointestinal side effects and the potential of liver toxicity. 

Estrogenic preparations from plant sources that can be taken in the 
form of pills or tablets are also available. These phytoestrogens are de-
rived from a variety of plants, including soy products and yams. Some 
women find them appealing because they are “natural” and seem there-
fore, less potentially harmful than synthetic estrogens. 

The majority of women using menopausal hormone therapy require 
a combination of estrogen and a progesteronelike compound because 
most women still have their uterus in place as they enter menopausal 
years and must not take the cancer risk of using unopposed estrogen. 
Progesterone is available for this purpose, administered by vaginal cream 
(Crinone.) An oral form of micronized progesterone (Prometrium) is also 
marketed. Most widely used, however, is a compound known as medroxy-
progesterone acetate (Provera), which is frequently prescribed along with 
Premarin. The combination can be achieved by taking separate pills of 
each hormone or as a single pill called Prempro. This is the product that 
was tested in the WHI study that was brought to a halt prematurely. It is 
available in two doses of the progestin to permit some flexibility depend-
ing on a woman’s response (the study tested the lower dose). The FDA 
has approved labeling information on its uses to include hot flashes and 
night sweats, vaginal dryness, and to help manage osteoporosis. The FDA 
believes there is adequate information to justify each of these claims. 

I recall the tension-packed session of the FDA advisory committee some 
years ago when the sponsoring company first requested approval to mar-
ket Premarin specifically labeled for hormone therapy in the menopause. 
The data submitted at that time justified approval of some but not all claims. 
Although this was a disappointment to the sponsor, our decision as FDA 
advisors prompted the design of studies that could provide hard data per-
taining to other menopausal symptoms. This requirement does not apply 
to the nutritional supplements purported to be effective for the relief of 
menopausal symptoms because they are not regulated by the FDA. 

A number of combination products include other synthetic progestins. 
They give women the opportunity to use progestins with long clinical his-
tories because of their use in oral contraceptives. These products are avail-
able either for oral use (FemHRT, Activella, and Ortho-Prefest) or as a skin 
patch (Combi-Patch). FemHRT is a combination of ethinyl estradiol and 

18 MENOPAUSE 



norethindrone acetate, one of the first progestins marketed as an oral con-
traceptive. Activella is another oral pill that contains norethindrone acetate 
along with estradiol-17b. Ortho-Prefest combines one of the most modern 
progestins, norgestimate, with estradiol. Combi-Patch releases estradiol and 
norethindrone acetate through the skin into the bloodstream. 

At the time of maximum usage, more than 10 million American women 
were taking menopausal hormone treatment every day. By 2002, an estimated 
two out of five women in the menopausal years were using some form of the 
hormone therapy. The numbers were expected to grow as the baby boomers 
cause an increase in the portion of population in the menopausal years. 

The expected trend may not materialize, however, as anxiety concern-
ing safety, fanned by publicity given to the WHI study released in July 
2002, resulted in a decline in HT use by American women. Immediately 
after the report was released, new prescriptions written for HT fell more 
than 30% in one week. The media stories, some extreme in their hyste-
ria, were bound to have an effect on HT, even though the risk findings 
were not new. Ten years earlier, an analysis of 37 original studies consid-
ered to be unbiased and of high quality concluded that HT could have a 
role as a breast cancer promoter but did not increase mortality from the 
disease. The unexpected finding concerning risk of cardiovascular events 
had also been foreshadowed by the findings of previous studies. 

Subsequent reports from the WHI study in 2003 emphasized dis-
couraging findings for older women regarding cognitive function, the 
risk of ischemic stroke, and relief from some menopausal symptoms. 
This prompted a further decline in menopausal hormone use. 

Hormonal management of menopausal symptoms has been available 
and utilized for more than half a century. Given that long interval, it is 
understandably perplexing and frustrating to women that definitive in-
formation on its use is still not complete enough to answer all questions. 
Just when we think we have all of the pertinent facts on which to base a 
decision about whether to use ET/HT, yet another study is released that 
demands reevaluation of the previously accepted approach. 

Women should be able to depend on their doctors to keep abreast of 
the latest information on safety issues and to carefully judge the merits 
of statistics on which the claimed benefits are based. For a woman and 
her doctor, the problem is to settle on a program of menopause manage-
ment that takes into consideration the best information available. There 
should be a reevaluation of the merits of continuing treatment at regular 
intervals. With regard to menopausal hormone therapy, there are no 
shortcuts; treatment of choice must be individualized. 

HORMONE THERAPY 19 



4 • Why should women consider 
hormone therapy? 

For most women, the onset of menopause is easily recognized. As the 
name implies, menstrual periods stop. This is when women first start to 
wonder whether they should consider hormone therapy. 

Hot flashes are the symptom that most of the time prompts women 
to seek guidance on menopause from a doctor or other health care pro-
vider. Hot flashes are an indication of vasomotor instability causing dila-
tion of small capillaries thought the body. This causes a sudden flushing 
and reddening of the face, usually accompanied by perspiration. When 
hot flashes occur at night, sleep is often interrupted. Many women awaken 
night after night, their bed drenched in perspiration. During the day, the 
hot flashes occur unpredictably and can be the cause of awkward social 
and professional situations. 

At menopause, estrogen production by the ovary falls below a critical 
level. Hot flashes and associated sleep disturbances are caused by this 
estrogen deprivation. Many scientific studies have shown conclusively that 
estrogen administration prevents hot flashes. These studies have com-
pared the effectiveness of placebos and estrogen and find an enormous 
difference. Symptoms are controlled in almost all estrogen users. For 
women who choose not to use estrogens or any other therapy, hot flashes 
usually last from one to two years before abating spontaneously, but about 
25% find that the condition persists for five years or longer. 
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The unquestionable effect of estrogen on vasomotor phenomena such 
as hot flashes, sleep deprivation, and alertness has led to the claim that 
hormone therapy (HT) can “improve the quality of life.” Women who have 
experienced this benefit would certainly endorse this claim. To jump from 
this claim to the idea that estrogen forever will invariably keep women 
more youthful, active, or vibrant is an overstatement. A beneficial therapy 
for some women cannot become a panacea for all women. No one who 
thinks seriously about hormone therapy believes this, but press reports 
continue to surface that question the merit of HT because it is not a foun-
tain of youth. Usually these news items are based on articles in the medical 
literature that need more careful and critical analysis than a science re-
porter can provide, struggling to meet a deadline for tomorrow’s paper 
or the evening news report on television. 

An example of these types of media reports involves a study done by a 
respected group of doctors at Stanford University School of Medicine and 
published in the Journal of the American Medical Association. The study 
reported on findings in nearly 3000 postmenopausal women of average 
age 67 with documented heart or coronary artery disease. Half received 
HT and the other half received placebo pills for three years. The main 
purpose of the study was to determine if estrogen use reduced the chances 
of having another adverse heart-related event. The investigators concluded 
that the therapy had “mixed effects on quality of life among older women.” 
Women who had menopausal symptoms before the study benefited, while 
those who did not have menopausal symptoms did not benefit. In other 
words, if a woman doesn’t have any symptoms to begin with, HT can’t 
make her feel even better. Hormone therapy cannot make normal women 
more normal. The press reports, however, took a different tack. The New 
York Times headline was, “Value of Hormone Treatment Questioned.” It 
is understandable that many women reach for the phone at once and 
expect reassurance from their doctors. 

Data on quality of life issues were summarized in a second publica-
tion of the Women’s Health Initiative in May 2003. The editors of the 
New England Journal of Medicine decided to release the study in advance 
of its actual publication. It was heralded in a detailed New York Times 
article with the headline, “Hormone Therapy, already found to have risks 
is now said to lack benefits.” However, the actual findings were that 
women ages 50–59 who were suffering from vasomotor symptoms expe-
rienced significant symptom improvement in the Prempro group. A smaller 
improvement in sleep disturbances was also found. The headline refers 
to the overall group of study patients whose mean age on enrollment was 
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63. Since most of the women were no longer experiencing flashes or sleep
disturbances when they entered the study, it is not at all surprising that 
“improvement” was marginal at best. 

Estrogen is the hormone that supports and maintains the lining of the 
vagina. In its absence, the vaginal epithelial lining eventually becomes 
thin and atrophic, making penetration during sexual intercourse increas-
ingly difficult. In extreme cases, the vagina becomes so atrophic that it 
narrows to less than a centimeter in diameter, entirely eliminating the 
possibility of normal intercourse. In an earlier time, these changes were 
looked upon as an inevitable sequel of the aging process, and sexual func-
tion was rarely a subject of discussion. Given the effectiveness of estro-
gen treatment, there is no need to tolerate painful intercourse, referred 
to as “dyspareunia,” and sexual function can be maintained well into old 
age. Doctors treating menopausal women should consider sexual func-
tion and advise a woman on any sexual issues that might arise. This is 
especially pertinent for menopausal women who experience physical 
changes that may interfere with their ability to have intercourse. 

I illustrate this point when teaching medical students by describing 
situations when women who, after many postmenopausal years without 
HT, establish a relationship with a man but find that without hormone 
therapy intercourse would be virtually impossible. After she uses vagi-
nal estrogen, the situation can improve and the woman is able to have 
successful intercourse associated with complete and satisfactory response 
on her part. 

Another important consideration is the effect of estrogen on the uri-
nary tract. As the vagina becomes thinner, the urethra is no longer well 
supported. In some cases there are changes in the relationship between 
the urethra and the bladder itself. The net result is increasing difficulty 
maintaining normal urinary tract function. This is often associated with 
a sense of urinary urgency and occasionally even urinary incontinence. 
In many cases, the beneficial effect of estrogen is prompt and dramatic. 

Other long-term consequences of postmenopausal lack of estrogen are 
now recognized as major concerns. Principal among these is osteoporosis, 
a thinning of the bones that can result in collapsing vertebrae and an in-
creased risk of fracture, mainly of the hip, in older women. Osteoporosis-
related fractures frequently are an indirect cause of death in older women. 
Fractures at this stage of life can lead to immobility, increasing, for 
example, the chances of blot clots or pneumonia. The National Osteoporo-
sis Foundation guidelines urge that all women be counseled on the risk 
of osteoporosis. The guidelines advise that bone mineral density tests be 
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performed on all postmenopausal women who have suffered a fracture. 
The foundation further recommends bone mineral density testing for any 
postmenopausal woman who is older than 65 with one or more risk fac-
tors for osteoporosis. The risk factors include early menopause or a history 
of nonpregnancy-related amenorrhea lasting more than a year, fracture 
as an adult, advanced age, dementia, poor health, and frailty resulting in 
an increased tendency to fall. 

There are additional risk factors for osteoporosis that women can 
modify themselves, with the aid of proper counseling and guidance. 
Smokers have a higher risk of osteoporosis than do nonsmokers. The 
disease is more common in women who have more than three alcoholic 
drinks per day and among those that have limited physical activity. Osteo-
porosis is more common in women with low body weight and among 
women who consistently have a low calcium intake in their diet. 

Hormone therapy prevents osteoporosis and reduces the risk of frac-
ture by maintaining bone density. In normal physiology, bone density is 
maintained by a balance between absorption of old bone and restructur-
ing of new bone. With aging and depletion of the body’s estrogen supply, 
this balance tilts toward a greater degree of absorption, leaving the bone 
structure less dense and weaker. Estrogen therapy counteracts this by its 
antiabsorptive action on the bone. In the absence of osteoporosis, there is 
significant reduction in fracture risk. Therefore, the earlier treatment is 
started, the greater the protection. Furthermore, it is never too late to ini-
tiate HT to prevent future fractures. In a recent study of continuous, low-
dose HT in elderly women, dramatic changes in mineral density were 
observed in the spine. The difference was marked when compared with 
the use of placebo. Both groups were treated with calcium and vitamin D. 
In this study, which appeared in the Annals of Internal Medicine, total body 
bone mineral density also displayed a significant increase. 

In addition to hormone therapy and efforts to modify risk factors such 
as cigarette smoking and excessive alcohol consumption, calcium intake 
is important. A 1200 mg per day intake of calcium is recommended, along 
with 400–800 IU vitamin D per day, especially for high risk women. Cal-
cium-rich foods, such as milk, cheese, and yogurt, can supply a good part 
of required calcium, but calcium supplement in the various forms avail-
able can also be useful. Toffee-like preparations rich in calcium, though 
costly, are popular products. Regular weight-bearing exercise is an im-
portant component of osteoporosis prevention as well. 

Although HT has been proven to maintain bone mineral density and 
reduce the risk of fractures, there are other medications that can main-
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tain bone mineral density with aging. These alternatives should be con-
sidered by women before deciding to use HT for the specific purpose of 
preventing osteoporosis. Furthermore, the importance of lifestyle pattern 
and diet should not be overlooked. Exercise, cessation of smoking, limit-
ing alcohol consumption, and a calcium-rich diet are all factors within a 
woman’s personal control that can be effective in conserving bone den-
sity with aging. 
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5 • Risk–benefit ratio: Making the choice 

One of my patients commented as we discussed continuing her hormone 
therapy that whenever there are press stories about hazards of menopause 
treatments, cancer or otherwise, they usually related to the very medicines 
I was prescribing for her. I reminded her that medical articles conveying 
good news are rarely considered newsworthy, so she is not going to read 
about them in the morning paper and that nonprescription therapies 
unregulated by the FDA are not subjected to rigorous trial or testing, so 
there are rarely findings, good or bad, to write news stories about. Under 
these ground rules, it is a self-fulfilling prophecy that if there is a story 
about HT in the lay press, it is going to be scary. 

There has been no shortage of attention given to the risks and bene-
fits of HT. Here is a list of the studies funded by the National Institutes 
of Health and others in the recent years. Their titles describe the long list 
of subjects that have been studied. 

HERS (Heart and Estrogen/Progestin Replacement Study) 
HERS II (Heart and Estrogen/Progestin Replacement Study) 
WEST (Women’s Estrogen for Stroke Trial) 
WHI (Women’s Health Initiative) 
Nurses’ Health Study 
HOPE (Women’s Health, Osteoporosis, Progestin, Estrogen 

trial)

ERA (Estrogen Replacement and Atherosclerosis trial)
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EPAT (Estrogen in the Prevention of Atherosclerosis Trial) 
MORE (Multiple Outcomes of Raloxifene Evaluation) 
PEPI (Postmenopausal Estrogen/Progestin Interventions study) 
SWAN (Study of Women’s Health Across the Nation) 

In addition, there have been studies carried out in Europe and else-
where. 

For every treatment in medicine, the benefits need to be considered 
side by side with the risks. Sometimes, this is a no-brainer, especially when 
you have the help of FDA experts for evaluating safety and effectiveness 
issues and for approving information in the package labeling. But the 
determination of trade-offs is not always clear-cut. It is not easy for an 
individual woman, and it is not easy for her health care provider. Any 
prescription needs to be customized to fit the needs of the individual 
patient; this is especially true for a medication that is used long term. A 
woman should be involved in the decision of what an acceptable risk is, 
and with guidance and counseling, decide whether the treatment being 
considered is justified. The decision must take into account whether al-
ternative methods exist that have the benefits important to her but that 
are less risky. 

In the case of hormone therapy, it is not a simple yes or no question. 
The issue is whether to start, what product to choose, what dose to start 
with, and when to stop. A woman’s informed participation in the deci-
sion making is essential. She should know the benefits and risks, and 
she should be informed about alternative therapies. Full disclosure must 
include the results of the WHI study released in July 2002. 

Can it be claimed that there are nonhormonal approaches proven to 
be as effective and less risky? After the publication of the WHI, one of 
the weekly news magazines did a cover story entitled “Beyond HRT” and 
offered advice on what women could do to replace HT. The article sug-
gested yoga for hot flashes and crossword puzzles to keep the brain alert 
and active. If you get this advice from your doctor, I suggest that you get 
a second opinion. 

There is no alternative therapy that has such a documented, clinically 
beneficial effect on the reproductive tract, urinary tract, bone, and the 
brain as does estrogen. And there are other benefits of estrogen in meno-
pause that are less familiar except to the women who have benefited from 
treatment. Outcomes like preventing urinary tract infections, protecting 
against the loss of teeth, improving wound-healing, and reducing the risk 
of cataract formation have been documented in the scientific literature. 
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The long-term benefits have important health implications for women. 
HT significantly reduces the risk of colon cancer and the risks of hip and 
vertebral fractures. 

There are alternatives in modern medicine that can help specifically 
to preserve bone density. The prescription medication includes a group 
of drugs called biphosphonates (Fosamax-alendronate and Actonel-
risedronate) that prevent bone resorption. These drugs can be used alone 
or in combination with estrogen to maintain bone density and protect 
against other estrogen deprivation symptoms. There is also a “designer” 
estrogen that protects the bones selectively (Evista-raloxifene.) Other 
molecules with this specificity are in the research pipeline. However, until 
something new comes along, the overall beneficial effects of estrogen 
cannot be replicated by any substitute therapy for which there is evidence-
based proof of effectiveness. 

For some symptoms, the benefits of estrogen with or without proges-
tin are immediate. Women with intense menopausal symptoms, such as 
debilitating hot flashes, sleeplessness, or mood changes, usually experi-
ence dramatic relief. The supportive effects of estrogen on the vagina and 
vulva are extremely important, particularly for women for whom contin-
ued sexual function is important. Vaginal dryness resulting in painful 
intercourse is one of the most frequent complaints of menopausal women 
and can be remedied rather quickly by topical estrogens or ET. 

Some menopausal women continue to produce adequate amounts of 
estrogen from sources other than the ovary. The adrenal gland and fat 
cells normally produce a small amount of estrogens. Thus, for some, the 
vagina remains well supported and lubricated, hot flashes are absent, and 
there are no sleep disturbances years after the cessation of menstruation. 
In these cases, a decision not to use HT is entirely reasonable, provided 
there is continuous monitoring and periodic evaluation for long-term 
complications of estrogen deprivation. Not only should bone mineral loss 
be carefully watched, but the possible beneficial effects of estrogens on 
the brain or on preventing frequent urinary tract infections should also 
be taken into account. Improved cognitive function may prove to be a 
major benefit for the long-term use of HT, but this is not scientifically 
established. Studies are still in progress measuring the effect of estro-
gen on the onset of Alzheimer’s disease. So far, the evidence suggests 
that it may have a role in the prevention but not treatment of the disease. 

The risk factors involved in using hormone replacement include some 
factors about which we can be certain and others that are not that cer-
tain. We know, for example, that women with an intact uterus should not 
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take ET (so-called unopposed estrogen); this is a certainty. If a woman 
with an intact uterus takes estrogen, over time she may increase her risk 
of endometrial cancer 10-fold or more. This means her risk of developing 
endometrial cancer would increase from 1 in a 1000 to 1 in 100. This is an 
unacceptable risk, and this is why unopposed estrogen is not prescribed 
for most women entering the menopause. The addition of progestin, cre-
ating HT, is extremely effective in overcoming the risk of unopposed 
estrogen. The excess risk created by estrogen can be virtually eliminated 
by concurrent use of a progestin. This risk reduction occurs whether the 
progestin is taken continuously or cyclically. 

Breast cancer risk is what most women fear and is one of the princi-
pal issues in the decision as to whether postmenopausal hormone treat-
ment is acceptable. Studies have shown that a substantial number of 
prescriptions for HT remain unfilled. This is largely a measure of the 
intense concern of every woman over the possibility of developing breast 
cancer. This concern is accentuated by the extensive press coverage re-
ceived by a suggestion of causal relationship between any environmen-
tal factor and breast cancer. 

Cornell University maintains a bibliography on Breast Cancer and En-
vironmental Risk Factors. As of March 2002, the section of the database 
on postmenopausal hormone treatment and the risk of breast cancer con-
tained 160 articles in scientific and medical journals published just since 
1995. These include clinical trials, epidemiological studies, review articles, 
and commentaries. The results reported are inconsistent but the general 
consensus has been that, with increasing time of use, there is an increased 
risk with estrogen alone and adding progestin is not protective. In fact, 
adding progestin might increase the risk slightly. Clinicians have known 
this for years and have insisted that HT be accompanied by annual 
mammograms. Some doctors instruct their patients on HT to do self-
examinations regularly and report in for semiannual office appointments 
along with routine annual mammography. Reports that doubt the value 
of mammograms and self-examination of the breast should not deter 
women from continuing to pursue these measures that could lead to early 
detection. 

An increased risk of breast cancer has been one of the factors taken 
into account in starting HT, but the extent of the increased risk has never 
been clear, nor have we known how to identify women with greatest risk. 
We know, for example, that some women carry familial genes that put 
them at greater risk of breast cancer. Do these women have a greater risk 
if they use HT? We can’t be certain (the complexity and cost of doing such 
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a study would be prohibitive), but it is prudent for women who carry the 
breast cancer gene to avoid any possible added risk. Even without taking 
HT or identifiable cancer genes into account, a woman whose mother, 
sister, or daughter developed breast cancer before age 40 is in a high-risk 
category that may increase her risk of breast cancer at least threefold. This, 
too, is a category of women who should avoid any added risk factors. They 
should avoid smoking and obesity, for example, and they should avoid 
taking estrogen or estrogen plus progestin for managing menopause. For 
some unexplained reason, women with a college education or women who 
reach menopause at a late age seem to have a greater chance of develop-
ing breast cancer, but it seems absurd to recommend that women in these 
categories should avoid HT. 

The next update of the Cornell bibliography will include many new 
articles prompted by the WHI study report of July 2002 published in the 
Journal of the American Medical Association. This one publication appears 
to have superseded the entire earlier literature on breast cancer and HT 
because it quantifies some risks and benefits after a randomized, pro-
spective study. In the study, hormone therapy (Prempro) was taken con-
tinuously by women, the majority of whom were at least ten years after 
menopause. Nearly 70% of the women enrolled were over age 60 and the 
average age at start of study was 63.3 years. 

For this subsection of postmenopausal women, here’s what the WHI 
study found on breast cancer: During the first four years, there was no 
significant difference in breast cancer rates between women using Prempro 
continuously and those taking placebos, but the overall risk of breast 
cancer diverged slightly between the two groups. By 5.2 years of use, the 
absolute risk in the placebo group was 30 events annually per 10,000 
women. In the HT group it was 38 per 10,000. This confirms earlier 
observational and epidemiological studies indicating that there is a slight 
increase in risk that is related to the duration of use of HT. 

The added risk of a diagnosis of breast cancer in the treatment group 
was the calculation that triggered the decision to end the WHI trial. Over 
the average 5.2 years of observation, the 8 additional cases of diagnosed 
breast cancer per 10,000 women years of use of Prempro represented an 
increased relative risk of 26%. This increase almost reached statistical 
significance but fell slightly short of that threshold. In clinical research, 
when a difference between two groups is not statistically significant, it 
means that the difference could be by chance and that if the study were 
repeated, it could turn out differently. In this case, the chances are that 
the difference is meaningful because it confirms earlier work and the time 
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trend during the study was consistent. The risk difference, nevertheless, 
was small. It was less than one tenth of 1% per year. 

Among the Prempro users were many older women who had previ-
ously used HT in menopause, some for longer than 10 years. Women 
with a history of prior use of hormone therapy had a considerably higher 
incidence of breast cancer diagnosis by the time the study was stopped 
than women who had no history of hormone therapy use before enter-
ing the study. In addition to many years of hormone use before entering 
the study, prior-users in the treatment group received hormones during 
the study’s 5.2 years. By design, the 8102 placebo users had no hormone 
exposure during the study. When the study ended, the 6280 women (out 
of the total group of 8502) who had never used postmenopausal hormones 
before receiving the Prempro pills handed out during the study had a 
statistically insignificant 6% increase in the rate of diagnosis of breast 
cancer, compared to the placebo group. Only when the 2222 prior-users 
in the Prempro group are added to the calculation does the risk hazard 
approach the level of statistical significance. 

The widely publicized WHI finding of a 26% increase in the risk of 
breast cancer applies only if women who are prior users of menopausal 
hormone therapy are included in the calculations. It does not apply to 
women who are just entering menopause and have not used hormone 
therapy previously. For them, there is minimal chance of incurring an 
increased risk of breast cancer, according to the WHI study. 

The study did not find a difference in breast cancer mortality rates be-
tween the HT group and the placebo group. In fact the overall death rates 
between the two groups did not differ. This, too, is a confirmation of ear-
lier information. For example, in 1992, 37 publications in the scientific lit-
erature considered to be of high quality and unbiased were combined for 
further analysis (called a meta-analysis) and it was concluded that HT might 
act as a breast cancer promoter. But the analysis also concluded that the 
therapy did not increase deaths due to breast cancer and could have a net 
beneficial effect on mortality. The WHI study also found that all-cause 
mortality did not differ between the groups using HT or placebo pills dur-
ing the 5-plus years of follow-up. This may be because the time was too 
short to reveal mortality rate differences but the same concern about tim-
ing raises uncertainty whether the cancers reported in the WHI study were 
actually started by the treatment. Five years may be too short a time to ex-
pect to see a difference in mortality rates, but it is also a very short time for 
newly formed cancer to reach a size that could be diagnosed. Oncologists 
believe this usually takes at least 10 years. Rather than discovering new 
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tumors, the annual examinations during the course of the study may have 
disclosed preexisting cancers brought up to detectable size by the hormone 
stimulation whether they had initially been caused by earlier HT exposure 
or some other environmental or genetic factor. A follow-up published in 
June 2003 analyzed the characteristics of breast cancers observed in the 
WHI study and the record of mammography results. The authors con-
cluded that estrogen plus progestin may stimulate breast cancer growth, 
as previously reported, and may cause a delay in breast cancer diagnosis 
using mammography. This is valuable information in the fight against 
breast cancer but it adds a new piece to the puzzle. Breast cancer mortal-
ity rates in the United States have been steadily declining in the recent 
decades of growing use of both HT and mammography. Advances in 
treatment play a vital role in saving the lives of many women with this 
dreadful disease, but regular screening and early diagnosis also help to 
reduce mortality from breast cancer. 

The WHI has not reported that estrogen therapy without progestin (ET) 
presents a significant excess risk of breast cancer compared to the pla-
cebo group. 

The U.S. FDA requires that prescription drug labeling include con-
traindications to the use of a product. This is the most serious of the cate-
gories of alerts about risks associated with the use of a medication. Lesser 
concerns are listed under the categories of warnings or precautions. 
Several definite contraindications are listed for HT. Among these is a 
known or suspected pregnancy. As medical students before the era 
of menstruation-suppressing contraceptives, we were taught that any 
woman of reproductive age with amenorrhea should be considered preg-
nant until proved otherwise. This includes women approaching meno-
pause, although the likelihood of a pregnancy beyond the age of 45 is 
extremely low. Nevertheless, any woman who has any reason to believe 
that cessation of menstruation may due to an unexpected conception 
should test for pregnancy. The availability of home pregnancy tests makes 
this uncomplicated and private. The risks that worry the FDA are an 
undetected ectopic pregnancy that might go untreated and the possible 
deleterious effects of the hormones on the developing fetus. 

A second absolute contraindication to HT is known or suspected breast 
cancer, endometrial cancer, or any tumor that may be estrogen depen-
dent. When a reproductive system cancer is suspected, tests must be 
carried out to establish or rule out the diagnosis before proceeding with 
any use of hormones. The reason for this is that the exogenous hormones 
would enhance tumor growth. Some breast cancers are not estrogen-
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sensitive because they test negative for the presence of estrogen recep-
tors. In these cases, there is a reasonable degree of certainty that estro-
gen plays no role in the initiation or stimulation of the tumor. In these 
cases it would not be unreasonable to use a limited low-dose course of 
estrogen replacement when severe symptoms of hot flashes cannot be 
controlled by other means. 

Another contraindication to HT is undiagnosed abnormal vaginal 
bleeding. If there has been abnormal menstruation, especially if the bleed-
ing is heavy, a woman should not start HT until a diagnosis has been 
established. This usually means that the endometrium should be sampled 
at least by an endometrial biopsy, and possibly by dilation and curettage 
(D&C) to obtain more tissue in order to be sure that there is no cancer or 
precancerous condition of the endometrium. Sometimes, measuring the 
thickness of the endometrium by using transvaginal ultrasonography can 
suggest the diagnosis. The possibility of cervical cancer needs to be ruled 
out as well, and Pap smears should be obtained routinely. 

The other condition in the FDA’s list of definite contraindications to 
HT is active thrombophlebitis or thromboembolic disorders. These are 
blood-clotting conditions that can be life threatening. Women who have 
had an episode of venous thrombophlebitis, a condition which involves 
the lodging of clotted blood in the deep peripheral veins, mainly the veins 
of the legs, should not use HT. When the acute condition is evident, it 
requires immediate treatment. If left untreated, venous thrombophlebi-
tis can result in blood clots migrating to the lung (pulmonary embolism), 
which can be fatal. Thrombophlebitis is seen with increased frequency 
in patients who are sedentary. Airline passengers on long flights, for 
example, have to be reminded to move the legs and flex the muscles of 
the calves from time to time to avoid pooling of blood, thrombosis, and 
embolism. 

There has been evidence that venous thromboembolism is increased 
among women receiving estrogen and progestin therapy. This has been 
verified by the WHI study. In the WHI study, the rate of thromboembo-
lism (venous thrombosis and pulmonary embolism) increased from 16 
per 10,000 years of use to 34 per 10,000 years. This means that a woman’s 
risk is doubled. In terms of absolute risk, it means that if a thousand 
untreated women are observed for 10 years, 16 will have a blot clot con-
dition during the decade. A thousand women using HT for 10 years would 
result in 34 cases of thrombosis. 

Whether the same results could be expected with other products or 
other doses of the estrogen progestin combination studied in the WHI 
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study (Prempro at the 0.625/2.5 mg dose) cannot be certain. There could 
be a different effect on clotting among the various progestins used in 
either oral contraceptives or HT. In 1997 the World Health Organization 
(WHO) published the results of a study comparing newer products that 
contain third-generation progestins with earlier products containing other 
progestins. The main finding was that birth control pills with third-
generation progestins seemed to be associated with a slightly higher risk 
of clotting disorders. Other statisticians were quick to criticize the study 
for failing to point out that women using the same pills had, as a group, 
fewer heart attacks. The changes in the statistics on either issue were ex-
tremely modest, and no products were withdrawn from the market after 
the results of the study were carefully analyzed. At most, some changing 
in the wording of patient information in product packages resulted. 

Another prospective evaluation of this issue is the Heart and Estro-
gen/Progesterone Replacement Study (HERS). In a preliminary find-
ing, the incidence of an initial episode of venous thromboembolism 
following the use of HT was small. Unexplained venous embolism is 
not common in women over 50 years of age. The absolute risk, which 
considers the underlying rate of a condition in a population, is what is 
important in formulating a risk–benefit ratio. The HERS study found 
that for every 10,000 years of use, a risk of 2 additional cases of venous 
thrombosis could occur. When the HERS study was extended for an 
additional two years, the difference between the HT group and the pla-
cebo group was larger. In the 2002 WHI report, there was an excess 
risk over the placebo group of 8 cases of venous thrombosis per 10,000 
women-years of use. 

Other studies show an association between thrombophlebitis or pul-
monary embolism with the use of estrogen alone. Premenopausal women 
who have medical reasons for removal of their ovaries understandably 
wish to avoid surgically induced menopause so they may be eager to start 
estrogen treatment. The immediate post-operative period when the 
woman is still in bed is not the time to do this. 

Over the years, observational studies have reported a decreased risk 
of mortality from coronary heart disease in HT users. This decrease is 
reported variously between 35% and 50%, but because these are mainly 
observational studies, and not long-term, prospective, and randomized 
with adequate control groups, their results are not definitive. Neverthe-
less, the amount of data has been impressive. In 1992 a meta-analysis, 
which combines for reanalysis the results of many smaller studies, con-
cluded that estrogen reduces risks for coronary heart disease about 35%. 
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The Nurse’s Health Study, centered at Harvard’s Brigham and Women’s 
Hospital, has been in progress since 1976 collecting health reports from 
women on an ongoing basis. It is the largest database ever assembled 
to analyze the etiology of major diseases. A 1996 report on more than 
400,000 woman years of follow-up concluded that women on HT had a 
40–60% reduction in cardiovascular events. Since heart disease is the lead-
ing cause of death in postmenopausal women, the importance of docu-
menting with certainty the heart benefits of HT was one of the major 
reasons for starting the WHI study in 1993. 

Although the WHI study was designed to be a random assignment 
double blind study, considered to be the gold standard of clinical trials, this 
does not mean that it was representative of the general population that might 
use hormone therapy. As explained in the commentary, women with extreme 
symptoms of menopause (hot flashes, night sweats, vaginal irritation, incon-
tinence, or sleeplessness) were excluded on an ethical basis since it would 
be difficult for them clinically if they were randomly assigned to the pla-
cebo group and did not receive any treatment for their complaints. How-
ever, these are precisely the women for whom most prescriptions for HT 
are written. Eighty-five percent of prescriptions for Prempro and similar 
products are for less-than-five-year users who are taking HT for quality of 
life symptoms. This exclusion criterion eliminated from the study mainly 
women just entering menopause so that the average age of the WHI study 
group, at 63.2 years, was older than newly menopausal women in gen-
eral. Consequently, the preexistence of other diseases of aging, includ-
ing early stages of atherosclerosis, was hard to exclude. About one-third 
of the women in the study were being treated for hypertension and 69% 
were overweight. Preexisting heart disease or diabetes was reported by 
13% of the women. 

There is a theoretical basis for a cardio-protective effect of HT. In long-
term studies in women treated with a variety of hormone replacement 
treatments, including estrogen and a progestin in various combinations, 
a significant increase has been observed in the level of high-density lipo-
protein (HDL), the good cholesterol, with a significantly decreased level 
of the bad cholesterol, low-density lipoprotein (LDL). Both ET and HT 
have this beneficial effect, but estrogen without progestin causes an even 
greater increase in HDL. Everything we know about cholesterol and clog-
ging of blood vessels teaches us that this is bound to be a heart-friendly 
property of ET or HT. There have been randomized placebo-controlled 
studies of drugs that reduce cholesterol showing that the risk of heart 
disease is reduced. 
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Estrogen not only slows development of atherosclerosis (clogging of 
arteries due to plaque formation), but it can also impede arteriosclerosis 
(hardening of the arteries). A Mayo Clinic study found that women who 
take estrogen decrease their risk of the progressive narrowing and hard-
ening of the arteries. The calcium content of the coronary arteries in 
women using ET was 90% lower than in postmenopausal women not 
taking ET, and cholesterol plaque formation was not increased compared 
to premenopausal women. These vascular changes would result in de-
creased lipid accumulation in the coronary arteries and decreased loss of 
vascular flexibility caused by calcium deposition. 

In spite of these desirable cardiovascular actions of estrogen, observa-
tions on about 2400 women in the Heart and Estrogen/progestin Replace-
ment Study (HERS) did not find a beneficial effect of estrogen for women 
who had already had a primary coronary heart disease (CHD) event. In 
the study, women were randomized to a group treated with estrogen/ 
progestin and one treated with a placebo. There was an increased rela-
tive hazard in the HT treated group after one year, but the risk decreased 
in time thereafter. By years four and five, HT users had a substantially 
reduced risk of a primary heart disease event (angina, shortness of breath) 
or of a nonfatal myocardial infarction (heart attack). 

The larger WHI Study, however, found no heart-protective effect among 
women on HT up to 5.2 years, when the estrogen and progestin portion 
of the study was stopped. The overall rate of women experiencing CHD 
events was low, but there were 7 excess cases per 10,000 as compared 
with nontreated controls. The desirable changes in the lipid profile were, 
however, observed in the treated group. This observation remains an 
enigma. There is a plausible theory based mainly on animal studies but 
confirmed by observations in people. Tom Clarkson is a pathologist who 
studies the interior lining of the coronary arteries. This is the microscopic 
portion that thickens when there is cholesterol plaque deposition, restrict-
ing blood flow and leading to a possible heart attack. Clarkson has found 
that as women age the structure of plaques in the coronary arteries is 
altered in a manner that increases the likelihood of a clot breaking loose 
and leading to a heart attack. Consequently the fact that nearly 70% of 
the WHI population was in the older age group may have been a factor in 
the rate of cardiovascular adverse events in spite of the favorable changes 
in blood lipid patterns. 

The information from the important Nurse’s Health Study showing 
a heart-benefit effect of HT after the first year of use might be explained 
on the basis of age or on nonrandomness in the nature of the women 
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reporting. Nurses tended to be more health-conscious and more edu-
cated than the population at large, so the explanation may be not that 
HT caused better health, but that healthy women used HT. Does this 
mean that results from the large, random-assignment placebo control 
WHI study may not pertain to the younger menopausal woman who 
has regular doctor’s appointments, follows advice on preventive health 
care, eats a balanced diet, and practices other good health measures? 
It’s a debatable question. 

If you think all of this is confusing, you are not alone. In an analysis 
published in the cardiology journal, Circulation, Michael Mendelsohn 
and Richard Karas of Tufts University Medical School tried to bring 
clarity to this complicated situation. Regarding the HERS study data 
mentioned above, they pointed out that it teaches only that women with 
known cardiovascular disease who are 20 years past menopause ought 
not to have HT added to their medications. They emphasize the clear 
take-home message: For postmenopausal women, HT is not the treat-
ment of choice to lower cholesterol levels or to protect the heart of 
women already suffering from cardiovascular disease. There is no 
substitute for good cardiovascular care. For all women, estrogen or 
estrogen and progestin should not be used for the prevention of cardio-
vascular disease. 

Breast and endometrial cancers are not the only cancer-related mat-
ters related to HT. The risk of cancer is always the first concern of women 
considering HT, and it is wise for each woman to consider her particular 
risk factors. There are both encouraging and cautionary considerations 
about cancer to take into account. Epidemiological studies demonstrate 
a significant preventive effect of HT on colorectal cancer. Three indepen-
dent studies found that relative risk of developing either colon or rectal 
cancer was significantly decreased in women using HT. Colorectal can-
cer (which includes cancers of both the colon and rectum) is the third 
leading cause of cancer-related deaths in the United States. Only lung 
and breast cancer claim more lives. All available evidence points to a re-
duction in the incidence and mortality from colorectal cancer by the use 
of HT. In the 2002 WHI study, hormone therapy reduced colorectal can-
cer by 6 cases per 10,000. This 40% reductions compared to placebo us-
ers nearly balanced out the higher incidence of breast cancer, which was 
increased by 8 cases per 10,000. 

The relationship between HT/ET and ovarian cancer is a subject of 
continuing research. One large epidemiologic study carried out by the 
U.S. National Cancer Institute suggests a relationship between past estro-
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gen use and ovarian cancer. Women using estrogen only, especially those 
who used it for more than 10 years, were at significantly increased risk. 
When estrogen was used in combination with a progestin, however, the 
relative risk was substantially less. In another study, no increased risk 
was observed in women who had used a progestin with the estrogen for 
at least 15 days each month over many years. The WHI found no differ-
ence in the diagnosis of ovarian, endometrial, or other cancers between 
HT users and placebo users. 

The decision to use hormones to manage postmenopausal symptoms 
is very individual. There are significant advantages to HT/ET in terms of 
comfort of living and bodily functions, and there are long-term health 
benefits such as osteoporosis prevention. As more information is accu-
mulated, there may be the bonus of a positive effect on brain function, 
including the delay in the onset of Alzheimer’s disease. 

The risks, particularly the increased chance of breast cancer and of 
blood clots, are not insignificant and must certainly be carefully consid-
ered before starting HT and should influence the length of time that the 
treatment is continued. The best plan for women on HT is to review the 
situation with their physician each year before deciding to continue. 
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6 • Can HT protect brain function and prevent 
Alzheimer’s disease? 

The commonly held belief that there is decreased cognitive function 
(mental acuity) with age is justified, but there is great individual varia-
tion. Some mental processes do slow down with age, but many do not. 
Studies from several countries including the United States have reached 
this conclusion. Research into aging has been greatly advanced by the 
Study of Aging in America program sponsored for more than a decade 
by Chicago’s MacArthur Foundation. As part of this research, millions 
of dollars were provided to scientists and doctors around the country to 
support studies on aging within their particular areas of expertise. John 
Rowe and Robert Kahn present the results of the Aging in America Study 
in their book, Successful Aging. 

Fears of mental decline, loss of memory, and especially of Alzheimer’s 
disease are widespread among older people. According to the Aging in 
America study, about 10% of people over the age of 65 may have Alz-
heimer’s disease, and the proportion increases with age. Among the old-
est, people from 85 to 100 years of age or more, as many as 50% may 
have some degree of Alzheimer’s. These are probably reliable statistics; 
specialists believe that cognitive tests and medical examinations now 
available enable them to make a diagnosis with 90% confidence. 

One major component of the Aging in America Study examined how 
the mental function of a large group of people changed over a period of 
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28 years. The study measured several mental functions including the 
ability to use words and numbers accurately, to interpret spatial relation-
ships among different shapes, and to interpret facts. The study found that 
older people definitely lose some mental ability, but even in the oldest 
group, half of the people showed no mental decline whatsoever. What 
factors enable some people to retain their mental ability with age? The 
idea that this retention of mental function is entirely genetic is an over-
simplification. The Aging in America Study emphasizes the importance 
of lifestyle decisions, but physiological and hormonal factors cannot be 
overlooked. 

Because Alzheimer’s disease often surfaces initially in postmenopausal 
women, it has long been suspected that there may be a link between estro-
gen deprivation and the disease. This concept is supported by many re-
ports in scientific journals that ET or HT forestalls the expected decline 
in cognitive function. But these are mainly observational studies with 
small numbers of cases. In one pilot study mentioned in the Rowe and 
Kahn book, five out of six women who had mild Alzheimer’s disease 
improved in verbal memory and attention after using an estrogen patch 
for two months. Another small study done at the University of Southern 
California measured the cognitive performance of 36 women with clini-
cally diagnosed Alzheimer’s disease, 9 of whom were receiving estrogen 
therapy. To make the comparison meaningful, the treated and untreated 
groups were matched as carefully as possible by age, education, and dura-
tion of dementia. Results showed that women receiving estrogen therapy 
performed significantly better than other women on some tasks. The 
largest group difference was in a word memory task. The authors of this 
clinical report conclude that their findings support the hypothesis that 
estrogen therapy for women with Alzheimer’s disease is associated with 
better cognitive skills. In another study involving more than 180 post-
menopausal women in the estrogen-treated group, learning and verbal 
memory were markedly improved compared to the nontreated controls. 

A larger study at Columbia University in New York City followed more 
than 1000 elderly women initially free of Alzheimer’s over a range of 
5 years. The relative risk of developing the disease was reduced, and the 
average age of onset of Alzheimer’s was significantly higher in women 
who used estrogen replacement after the onset of menopause. The Co-
lumbia doctors concluded that estrogen use in postmenopausal women 
may delay the onset and decrease the risk of Alzheimer’s disease. 

Observational studies of this type, encouraging though they may be, 
cannot be considered definitive because there may be other, unidentified 
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factors. It would be helpful if we had information from a long-term, ran-
dom-assignment, placebo-controlled study that evaluated brain functions 
and the onset of Alzheimer’s disease in women. There is one huge study 
in progress observing the postmenopausal experience of nearly 100,000 
women with or without the use of HT, but it will not report conclusive 
results until 2005. This is an observational study and is part of the U.S. 
National Institutes of Health’s Women’s Health Initiative (WHI) estab-
lished in 1991 and planned to continue for 15 years. 

An interim report from the clinical trial of the WHI concluded that 
hormone use (Prempro) increases the risk of dementia in women 65 years 
or older. The increased risk observed resulted in 23 additional cases of 
dementia per 10,000 women per year. The cognitive functions measured 
may have no relation to Alzheimer’s disease or other forms of dementia, 
according to the authors of the report. This may explain why the find-
ings are the direct opposite of a study involving more than 5000 women 
that took place between 1995 and 2000. The authors of this study (the 
Cache County study) concluded that HT may protect against Alzheimer’s 
disease. They speculate that the greatest beneficial effect may occur if HT 
is initiated at menopause when the sudden drop in the woman’s estro-
gen production may have a damaging effect on the nerve cells of the brain. 

We should not ignore the quality and importance of smaller observa-
tional studies of women who use ET. We can also glean useful information 
from laboratory and animal studies. Direct measurements of the clinical 
effects of estrogen on brain function are important to consider, and neu-
rologists now have the means to do this. Alzheimer’s disease is associated 
with deposition plaques of beta amyloid, a protein, in the brain cells. These 
plaques interfere with the ability of the brain cells to communicate with 
each other. Brain function is impaired as a result. The plaques can be visu-
alized with an MRI brain scan so that the progression of the disease can be 
followed by serial comparison of scans over time. 

Animal models have been developed to explore the relationship be-
tween plaque deposition and estrogen. In the guinea pig, for example, 
plaque deposition is increased after removal of the ovaries, and this in-
crease can be prevented by concomitant estrogen administration. Ani-
mal studies, however, cannot be automatically carried over to humans 
so it is important to evaluate observations made by neuroscientists study-
ing patients. 

The effect of estrogen on the brain in women with cerebral vascular 
disease has been evaluated using a variety of techniques. One approach 
measures blood flow through the brain. A study of postmenopausal 

40 MENOPAUSE 



women with cerebral vascular disease found that estrogen use is associ-
ated with a trend toward increased cerebral blood flow and concluded that 
ET enhances cognition significantly. When brain scans, using positron 
emission tomography (PET), were used to study brain physiology, a de-
creased blood flow to a portion of the brain, the hippocampus, was found 
to be characteristic of Alzheimer’s disease. Over a two-year interval, HT 
users exhibited higher hippocampus blood flow, as measured by the PET 
scans, as well as higher scores for memory tests. These neurophysiologi-
cal studies teach us a great deal about estrogen and brain function. 

Another line of sophisticated research finds that estrogen protects the 
brain against sudden oxygen deprivation. This is extremely important 
because the neuronal cells of the brain are committed to self-destruct 
when there is a drop in the oxygen supply. Once this process is triggered, 
the cells are programmed to take it to completion. This form of cell sui-
cide “apoptosis” that begins when the oxygen supply is abruptly cut off 
can be forestalled by the protective effect of circulating estrogen. 

The influence of estrogen on brain functions other than cognition has 
also been studied. This information provides indirect evidence for the hy-
pothesis that estrogen can have a supportive role in the cognitive func-
tions. The adrenal glands produce cortisol in increased amounts in response 
to stress. This is part of the body’s fight-or-flight reaction to imminent dan-
ger. In an imaginative study, cortisol released from the adrenals was 
measured in response to stress in estrogen-treated women and in ran-
domly selected controls. The stress in this case was exposure to a re-
petitive, annoying background noise. The brain performance test was 
a standard arithmetical problem. The estrogen-treated group exhibited 
no change in cortisol production, whereas in the nontreated controls there 
was a significant increase in cortisol. Test performance results of the 
nontreated controls were lower compared to the ET group. The interpre-
tation is that ET improves the ability to accommodate stress. In a similar 
study, postmenopausal women experiencing marked vasomotor symptoms 
were evaluated for their ability to respond to stress before and after eight 
weeks of estrogen therapy. In this case, the hot flashes and other vasomo-
tor symptoms were the stress. After estrogen therapy, cortisol release was 
significantly reduced, indicating an improved capacity to manage stress. 
This study confirmed that estrogen has a positive affect on the brain’s abil-
ity to handle stress and on cognitive function in general. 

There are literally hundreds of small observational studies, clinical 
laboratory studies, or animal studies that point to the association between 
estrogen use and improved brain function, including cognition. Estro-
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gen has been shown to have an effect on neurotransmitters in the brain 
that influence mood. This helps explain why estrogen deprivation is some-
times associated with the onset of severe depression. Postpartum depres-
sion, which can have catastrophic results for a new mother and her family, 
occurs shortly after delivery when estrogen levels are distinctly depressed. 
The mood changes of premenstrual syndrome are also synchronized with 
the low estrogen phase of a woman’s hormonal cycle. 

The estrogen deprivation feature of menopause might be expected to 
have the same association with depression and mood changes, but the 
scientific evidence on this topic is mixed. Although epidemiological studies 
do not show an association between menopause and a higher incidence of 
major depression, estrogen therapy can provide relief for menopausal 
women already suffering from major depression. In one study improve-
ment occurred in 68% of depressed women who were treated for 12 weeks 
with transdermal estrogen as compared with improvement in 20% of 
women in the placebo group. Mood improvement has been studied as well. 
In one placebo-controlled, prospective study, women receiving estrogen or 
estrogen plus androgen displayed significantly better mood scores than did 
the placebo controls. In another randomized controlled trial, asymptom-
atic postmenopausal women exhibited lower depression scores and im-
proved mood with estrogen therapy. Nevertheless, with our present state 
of knowledge, women would certainly want to seek medical advice for 
conventional treatments that are available for depression. 

Does estrogen slow the onset of Alzheimer’s disease and protect brain 
function in menopausal women? Although there is a plethora of scien-
tific studies on the subject of estrogens and the brain, extrapolating from 
them to a definitive answer is not justified at this point. Some have had 
encouraging results, and others have failed to confirm the association. 
Some studies have concluded that HT/ET does not slow the progression 
of the disease once diagnosed. One study even suggests that Hawaiin 
women of Japanese origin who have a diet high in soybean curd, which 
is rich in phytoestrogens, are more likely to develop Alzheimer’s than 
women with a lower intake of bean curd. 

Ultimately, it may take a large, long-term, placebo-controlled, random 
assignment, double-blind epidemiological study to answer the question 
to everyone’s satisfaction, and even then, the benefits would have to be 
weighed against the possible risks. 

The WHI study might have provided such information, but brain func-
tion was not one of the bodily responses it was initially designed to evalu-
ate. When the randomized controlled clinical trial was started in 1993, 
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earlier observational evidence of a beneficial effect of estrogen on brain 
function existed and might have been an incentive to consider testing for 
brain function effects in addition to the other benefits and risks the mas-
sive study is attempting to measure. This subject was not introduced into 
the study until three years after it started. Now that the estrogen-plus-
progestin arm of the study has been terminated, the prospective data are 
shorter in duration of use and limited to women 65–70 years old. So, even 
after reports from the WHI study, the question of estrogen and brain func-
tion remains unresolved. It would take at least 10 years and millions of 
dollars to get an optimal answer; perhaps we never will. The estrogen-
alone arm of the WHI random assignment clinical trial is continuing, 
and we may get some useful information on the subject from large data 
banks collected by state health departments or federal agencies that track 
women’s health issues. Meanwhile, women and physicians will have to 
use their best judgment based on observational studies and other scien-
tific information available. 

In spite of the intriguing prospect of a positive effect, in the absence 
of long-term prospective information from well-designed studies, women 
would be ill-advised to use HT for the primary purpose of preventing 
Alzheimer’s disease or for treating a mood disorder or depression. Bene-
ficial effects on brain function, however, may prove to be a bonus benefit 
for women who have elected to start and continue hormone replace-
ment at the onset of menopause. 
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7 • Does the approach of menopause 
mean the end of fertility? 

There is an age-related decrease in fertility. As the biological clock ticks 
toward the menopausal years, women have a lower and lower chance of 
becoming pregnant, regardless of whether this probability is calculated 
on the basis of an annual or monthly chance of establishing a pregnancy 
by age or on the basis of chances of conception with a single act of sexual 
intercourse. Fertility potential declines rapidly after the age of 35 and even 
more dramatically after 40 (table 7.1). 

At the start of perimenopause, the irregularity of ovulation begins to 
lower fertility: the fewer the eggs, the fewer the opportunities to estab-
lish a pregnancy. However, even perimenopausal women who continue 
to have regular menstrual periods find that their fertility is substantially 
reduced. For a long time scientists, unable to come up with a provable 
theory to explain this, shrugged it off as the “aging egg” phenomenon, 
with no further elucidation of why it happens. Now, research is delving 
into more rational and detailed explanations. 

As new assisted reproduction techniques for infertility management 
have emerged, it has become clear that subfertility in ovulatory women 
in the late reproductive years is the direct result of biochemical and struc-
tural changes in the eggs that are being released. The eggs of older 
women begin to lose their fertilization potential, and, even when they 
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Table 7.1. Chance of a Pregnancy with Each 
Monthly Attempt During a Normal Cycle or an 
Assisted Cycle 

Age of woman (years) Pregnancy success (%) 

15 22 
20 24 
25 25 
30 17 
35 8 
40 3 
45 <1 

can be penetrated by a sperm, the resulting embryos are associated with 
a higher incidence of abnormal development and subsequent pregnancy 
loss. Miscarriages and spontaneous abortions rates increase with the 
age of the mother. The reason for the gradual aging of the egg is not 
understood, but there are various theories that scientists are testing. The 
aging of eggs may be the result of changes in the egg membrane, which 
is the entry point of sperm during fertilization, or the result of changes 
in the egg’s cytoplasm. Since aging affects not only the egg’s ability to 
become fertilized, but also the ultimate success of a pregnancy, scien-
tists believe that aging changes occur within the egg itself, not simply 
in its membrane. 

Society’s concern about fertility in perimenopausal women has been 
heightened as increasing numbers of women have elected to postpone 
childbearing until the late reproductive years. The main concern about 
late fertility used to be that a late-in-life pregnancy would unexpectedly 
occur just as the kids were ready to go off to college. Now, the problem 
confronting many women is that postponing childbearing carries with it 
a risk of future infertility. Women make their own decisions on lifestyles 
and priorities based on their goals and personal aspirations. Some choose 
careers that require them to postpone having children. 

I have many patients in my practice who have elected to undergo con-
servative procedures that can allow them to retain their fertility even 
though childrearing is not a part of their immediate life plans. Examples 
of such situations are women who at a young age develop uterine myo-
mas or fibroids that cannot be treated medically and require surgery. Since 
these women, many in their late 20s or early 30s, wish to retain their fer-
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tility potential, they are successfully treated by myomectomy, the removal 
of the myomas with conservation of the uterus and ovaries. Usually re-
productive potential can be preserved and maintained. In many of these 
cases, the woman’s life situation is such that a pregnancy soon after the 
surgery is not a reasonable option. She may still be pursuing an active 
career or continuing graduate study, or she may have not found the right 
partner. Some women may eventually consider single parenthood and 
the use of donor insemination. 

The age at which ovulation ceases varies. As menopause approaches, 
ovulation is no longer occurring at all or only sporadically, few eggs re-
main, and the chance of pregnancy becomes extremely low. This is par-
ticularly difficult for women who have premature menopause and cease 
to ovulate early in their reproductive life. Premature ovarian failure is an 
infrequent occurrence that affects about 1 woman in 300. In some cases, 
there is a genetic cause for the condition, but in the majority of cases it 
remains unexplained. In this case, in vitro fertilization (IVF) using donor 
eggs can give the woman a chance to become pregnant. A postmenopausal 
woman whose uterus is still present can sustain a pregnancy and pro-
ceed through labor and delivery because the uterus retains its functional 
capacity long after menopause. Because estrogen is markedly diminished 
in menopause, the endometrium, the uterine lining, becomes thin and 
inactive. Even after many years, the endometrium can be “reawakened” 
with the use of estrogen and progesterone, and menstrual periods can 
be induced almost indefinitely. The endometrium that is stimulated with 
estrogen and progesterone is capable of supporting the embryo and fetus 
throughout pregnancy. An egg from a donor can be fertilized in vitro using 
either a husband’s or a donor’s sperm, and three to four days later the 
resulting embryo is transferred to the uterus. Meanwhile the prospective 
mother has received hormone treatments that simulate a natural ovula-
tory cycle (estrogen first, then progesterone) so that her uterus is prepared 
to accept the embryo. The overall success rate following this treatment is 
even higher than with standard IVF procedures probably because the eggs 
that are used are obtained from young volunteers and are substantially 
more fertilizable than those that can be recovered from women in the 
late reproductive years. 

The use of donor eggs has enabled women whose ovaries are no longer 
functional or even present to have a baby. This approach has been referred 
to as “semiadoption” because the couple has “adopted” the egg. When 
use of this procedure began, there was considerable controversy. There 
are still those who, usually for religious reasons, find the use of a donor 
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egg, or, for that, matter donor sperm, to be unacceptable. Others, how-
ever, have no philosophical problem with the use of donor gametes (eggs 
and sperm) and are grateful for the opportunity to establish a pregnancy. 
The Hebrew University’s Hadassah Medical School’s successful program 
in assisted reproduction is greatly appreciated by Israeli couples with im-
paired fertility. It was there that Joseph Schenker and his team carried 
out the first successful IVF procedure using a donor egg, having consid-
ered the ethical issues extensively before proceeding. 

There are important differences between the use of donor eggs and 
the use of donor sperm. Sperm collection is a simple matter with no risk 
to the donor. Collection of eggs from the donor requires a series of tech-
nical procedures that are not without risk. For the recovery of eggs, the 
donor must be treated with hormones, first to suppress her ovulation, 
then to stimulate the development of ovarian follicles that contain the 
eggs, using follicle stimulating hormone. Ovulation is then triggered with 
yet another hormone, luteinizing hormone or human chorionic gonadot-
ropin. The eggs are recovered from the donor by passing a needle through 
the vagina into each follicle and aspirating the follicles one by one. Ova-
rian stimulation is relatively safe, but nevertheless it is associated with 
occasional complications that are serious. The egg recovery also is rea-
sonably safe, but, in rare cases, can be complicated by infection, which 
has the potential of affecting future reproductive capacity. There are cer-
tainly emotional considerations surrounding the donation of eggs. Con-
sider, for example, the woman who decides to donate eggs while a college 
student, who later in life experiences infertility herself. These issues 
notwithstanding, donor egg programs are now well established. The best 
of these include a requirement for extensive pretreatment counseling and 
informed consent. 

Another issue that may never be resolved satisfactorily concerns the 
level of financial compensation received by an egg donor. Ethics com-
mittees have taken the position that compensation should be solely for 
time and effort required for the procedures and counseling. Selling of 
human tissue and organs, including sperm, eggs or embryos, has been 
deemed unethical. In fact, it is illegal in most countries. There is a fine 
line between reasonable compensation and coercion through financial 
incentive, but it is a difficult line to tread. College newspapers and other 
publications are replete with ads recruiting egg donors with offers of large 
amounts of money for “the right” donor, with qualifications outlined such 
as high SAT scores, attractive appearance, and the like. It doesn’t take a 
Ph.D. in bioethics to reject this misuse of assisted reproduction. 
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Egg donation, initially used only to treat patients with absent ovaries 
or premature menopause, has been applied for other purposes. From at 
least three countries, pregnancies have been reported in women in their 
60s. Those who take the position that this matter should be one of per-
sonal choice and outsiders have no right to interfere, claim a double stan-
dard is being applied since no one raises ethical or cultural objections to 
pregnancies in couples whose male partner is in his 60s. The name of 
some famous entertainer invariably comes up as an example in these 
arguments. 

From a medical point of view, the principal ethical issue is that of in-
formed consent. How can we determine a risk level and properly advise 
a 60-year-old woman who wishes to establish a pregnancy with donor 
eggs? So few cases have been reported that it is impossible to know how 
risky this procedure is. As is the case in so many other clinical situations, 
common sense should apply. Certainly there is always some risk of health 
complications in a pregnancy, but for women in their 50s and 60s, when 
the incidence of heart disease and thrombosis rises sharply, it is obvious 
that these risks would be increased. Consider, for example, the 60-year-
old woman who elects to proceed with a pregnancy and during the course 
of that pregnancy suffers a stroke or a fatal embolus or a convulsion re-
sulting from uncontrolled hypertension. 

The level of uncertainty is even greater for the developing fetus. There 
is virtually no information on the effect of maternal age on the function 
of the placenta as it develops. The overriding question is whether the 
placenta is impaired as a result of maternal aging. We do know that there 
is an increased incidence of fetal growth retardation in women over 40. 
It stands to reason that with a woman’s increasing age there is an in-
creased incidence of atherosclerosis, which would compromise circula-
tion to the uterus, and a greater incidence of such conditions as adult-onset 
diabetes. Therefore, it is not unreasonable to assume that placental blood 
circulation, essential for the delivery of oxygen and nutrients to the fetus, 
might in some cases be impaired when women become pregnant in their 
50s and 60s. The production of pregnancies in postmenopausal women 
by assisted reproduction techniques is an experiment that is fraught with 
uncertainty. A woman should consider overall risks and benefits for her-
self, and fetal well-being is a separate issue that must also be taken into 
account. 

In an effort to improve the quality of eggs recovered from older women, 
methods are being explored to treat the egg itself. One such approach in-
volves inserting cytoplasm, the cellular component that surrounds the egg 
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nucleus, from a young donor egg into an aging one. The egg nucleus con-
tains the chromosomes, and initially it was thought that injection of young 
cytoplasm would not transmit heritable material. Recently, however, it has 
been shown that some DNA from the donor is, in fact, transferred into the 
egg of the recipient when cytoplasmic transfer is done. These experiments, 
although resulting in healthy offspring, are recent, and it is impossible at 
this point to guarantee that the child will not exhibit abnormalities later in 
life. These considerations would make the use of donor eggs a more rea-
sonable and safer option than cytoplasmic transfer. 

In the natural course of events, a woman’s fertility declines with ad-
vancing years, pregnancy is extremely unlikely during perimenopause, 
and fertility is lost along with ovarian function in menopause. As women 
wish to delay child bearing, the advances of assisted reproduction tech-
nology adds a postscript to the idea that fertility ends according to a pre-
set biological clock. In discussing fertility potential with patients who have 
had a reproductive problem and who are older than 35, I advise that sooner 
is better than later. The comment I have heard so often is, “that is all very 
well, but pregnancy with whom?” 
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8 • Herbal products for menopause 

Doctors are usually unwilling to make recommendations that are not 
based on evidence. Our professional decisions are guided by the infor-
mation and experience of modern medicine, arguably the best and most 
sophisticated the world has ever known. Sometimes, this elicits the criti-
cism that we medicalize conditions that are a normal part of life. Disap-
proval is leveled particularly at medical management of the menopause, 
an event which predictably occurs in the lives of all women who survive 
into their 50s and beyond. The complaint is that many health care pro-
viders are likely to recommend hormone treatment without considering 
other options, while failing to provide common-sense guidance on healthy 
living and preventive measures that have stood the test of time. 

Many women are skeptical about hormones and react by seeking al-
ternative approaches to manage the symptoms of the menopause. These 
include relaxation techniques, chiropractic massage, herbal medicines, 
and megavitamins. In a survey of menopausal women, as many as four 
out of five indicated that they had used nonprescription remedies to 
manage both the short-term and long-term consequences of menopause. 
One explanation for this is that they are reluctant to embark on a long-
term course of prescription medication, the rationale for which has not 
been fully described and explained. This is particularly true for HT. 
There are, of course, other reasons for the concern about HT. A doctor 
may say “hormones” but for many women, the word that echoes around 
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them is “cancer.” The fear of cancer is probably the number one rea-
son for resistance to HT. Another reason is weight gain. No matter how 
much evidence there is to the contrary, word-of-mouth among meno-
pausal women is that estrogens make you fat. Understandably, meno-
pausal women do not want to put up with unpredictable bleeding, an 
undeniable side effect risk of ET. Unless the risks and benefits are de-
scribed in a way that is factual and makes sense, women are reluctant 
to use HT as advised or, for that matter, to even have the prescription 
filled. 

One out of five women has the conviction that menopause is a natu-
ral event that should not require any medication, and up to 50% of women 
believe that menopause can be adequately managed by approaches other 
than HT. These attitudes are reinforced when a woman who hesitantly 
starts HT experiences unexpected and unpleasant side effects such as 
breast tenderness and irregular bleeding. 

The fact that doctors attempt to include advice and explanations that 
are evidence based does not mean that we have closed minds with respect 
to alternative approaches to caring for health and well-being. We under-
stand that Ayurvedic and Chinese traditional medicine, for example, were 
practiced long before the advent of modern Western medicine and that 
these and other ancient healing arts should not be summarily disregarded. 
I once visited health clinics in China, many of which offered both West-
ern medicine and Chinese traditional medicine. According to my hosts, 
the treatment success rate for all conditions in each section was about 
the same. 

Menopausal medicine should include a careful review of overall health 
issues concerning an individual woman, and no area of concern should 
be disregarded. If a woman complains of shortness of breath, skin 
changes, or unwanted weight gain, her health care provider should help 
her get to the bottom of these problems. Smokers should understand the 
menopause-specific health risks they carry; there are several. The nega-
tive effects of smoking cancel out virtually all the beneficial changes in 
blood lipid patterns associated with HT. Bone mineral density loss in 
menopause is more severe among smokers than nonsmokers, and smok-
ers derive less benefit from bone-building therapies. Advice on diet and 
exercise should be included. A calcium-rich diet, vitamin D and calcium 
supplements, and weight-bearing exercise all significantly reduce bone 
mineral loss as women grow older. At any age, a woman should under-
stand that it is never too late to adopt these beneficial lifestyles to main-
tain cardiovascular health and prevent further bone weakening. 
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Some women believe that herbs are more beneficial than HT and ex-
press a preference for natural agents. However, virtually all of the com-
monly prescribed HT medications have their origin in a natural product. 
By far the most frequently prescribed estrogen for the menopause is 
Premarin, a favorite target of nature-preferring critics. Yet, there is noth-
ing less natural about Premarin than there is, for example, about an 
estrogen derived from pine needles or soy beans. I have heard the com-
ment that Premarin, which is purified from pregnant mare’s urine, is 
natural only if you are a horse. Does that mean that phytoestrogens in 
tofu are natural only if you are a soybean? Other commonly prescribed 
HT preparations are derived from yam or other plant-based sterols, which 
are the precursor products in the manufacture of estrogenic steroids and 
most progestins. 

The U.S. FDA has scrupulously evaluated each prescription product 
on the market. The contrast between FDA-approved medications and 
those that are not FDA regulated is worth reviewing in some detail. For 
FDA approval, effectiveness has to have been confirmed for each claim 
in any literature describing the product. This means that you have assur-
ance that the manufacturer’s description of the product has been sub-
stantiated in studies that have been carefully reviewed and published in 
the medical literature. As data-based information on a drug’s effective-
ness, as well as side effects, is collected, it must be transmitted to the FDA 
where the data are assessed and evaluated. Before the manufacturer can 
make claims of effectiveness in treating specific symptoms, carefully 
designed, prospective trials are required. Unless scientifically substanti-
ated, the manufacturer is not permitted to claim effectiveness in its ad-
vertising and marketing. For example, the effectiveness of a hormone 
treatment with regard to controlling hot flashes, other symptoms of va-
somotor instability, or vaginal dryness must have been established in 
properly conducted clinical trials before statements on these issues are 
allowed. Clinical trial sites are periodically visited and reviewed by FDA 
monitors. Furthermore, the company is required to list any side effects 
and adverse reactions to the product. All of this information is summa-
rized in the package insert which accompanies the prescription drug, and 
it is also listed in an annually updated volume, the Physicians’ Desk Refer-
ence, describing all of the FDA-approved pharmaceuticals. In advertise-
ments published in medical journals, risks and side effects must be 
included. Moreover, each FDA-approved product must be continuously 
monitored in a system of postmarketing surveillance designed to uncover 
any previously unsuspected or unanticipated side effects. This extensive 
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evaluation and surveillance system is designed to protect the public 
against false claims and misleading advertising as well as to provide an 
early warning system if problems arise. Even small changes in the inci-
dence of rare events are monitored. 

The U.S. drug regulatory system is the world’s most stringent, but 
there is a loophole. Certain products that are described as “naturally oc-
curring” can be marketed as a “dietary supplement” if the manufacturer 
does not claim that it treats, cures, or prevents a disease. The consumer 
has no protection under federal law. A company manufacturing such 
supplements is not required to prove that they are either safe or effec-
tive, or even that they work as advertised before they are marketed. When 
there are serious side effects, they may not be uncovered until large num-
bers of persons are injured, sometimes seriously. 

An example was the discovery of severe liver problems after the use of 
the dietary herbal supplement kava. Investigative reporters in Europe 
uncovered some cases that required extreme life-saving measures, such 
as liver transplants. Although the manufacturer claimed that in many of 
these cases the patient already had intrinsic liver disease from either al-
coholism or hepatitis, sufficient numbers surfaced as to prompt cover-
age in the press. A report of these cases never appeared in the medical 
literature so that doctors around the world could not be informed of this 
serious problem. 

Kava is a member of the pepper family and is derived from the root of 
a tropical plant. It is promoted for the treatment of insomnia and anxiety 
and has become increasingly popular in Europe, where its main use is 
for symptoms of depression. In some U.S. health food stores, kava is also 
sold to manage menopausal symptoms. These claims have never been 
substantiated. 

Another recent example is a modified citrus pectin called PCSPES, 
promoted for the treatment of prostatic problems, including prostatic 
cancer. In FDA-sponsored studies, this preparation has been found to 
be contaminated with warfarin, a commonly prescribed blood thinner 
known also as coumadin. In California where PCSPES is manufactured, 
a consumer warning has been issued on the state’s medical monitoring 
web site. Although the manufacturer has now withdrawn PCSPES, bleed-
ing problems causing significant damage may have resulted. This could 
occur because the manufacturing facilities of nutritional supplements are 
not subject to inspection and quality control so that pills on the market 
could be tainted or possibly not produced uniformly. In one study done 
by the California Department of Health Services, roughly one-third of the 
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Table 8.1. Herbs Commonly Recommended for Menopause


Common name Comments 

Angelica No Western medical literature 
Black cohosh Studies available; acts as weak estrogen 
Blue cohosh Nicotinelike; potentially toxic 
Chasteberry No studies; claimed antiandrogen properties 
Damiana No studies; claimed as aphrodisiac 
Dong quai, dang gui Ineffective; potential toxicity 
Evening primrose No benefits over placebo 
Ginseng Claimed as aphrodisiac and alleviating female disorders 
Licorice No studies; potential toxicity 
Red clover Estrogenic; potential toxicity 
Saw palmetto No evidence; may be antiandrogen 
St. John’s wort Serotonin inhibitor; potential for drug interaction 

Adapted from M. Taylor (1998). 

Asian patent medicines that were chemically analyzed were contaminated 
with heavy metals or pharmaceuticals not listed on the label. Many of 
these contained more than one contaminant. 

Some manufacturers of nutritional supplements have made an ef-
fort to provide and maintain a uniform product. They provide data for 
the U.S. Pharmacopoeia describing their quality control procedures. 
When verified, the company is entitled to include USP on their labels. 
Look for this if you intend to take a medication for any purpose. The 
dosage taken should never exceed 100% of the recommended allowance 
of any dietary supplement unless there is medical supervision. One 
reason for this is the possibility of drug interaction with other medica-
tions you may be taking. 

Table 8.1 lists commonly used food supplements recommended for 
alleviating menopausal symptoms. More detail about their effectiveness 
as well as side effects and interactions is included in the subsequent 
pages. Table 8.1 is a partial list but it includes most of the commonly 
used preparations. 

Black cohosh is known by a variety of other names including black 
snakeroot, rattle weed, bugwort, and bugbane. It is derived from the 
rhizomes and roots of the plant. Its active ingredient has been shown 
to bind to the estrogen receptor in animals and also in women, so it 
has the biological potential to exert estrogenic action. An alcoholic ex-
tract of black cohosh is marketed as Remifemin and is recommended 
for “female disorders.” This terminology is reminiscent of grandma’s 
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Lydia Pinkham’s Vegetable Compound that contained black cohosh as 
its main ingredient. 

GlaxoSmithKline, the world’s second largest pharmaceutical com-
pany, markets Remifemin on all continents. It is sold over the counter 
in many European countries as well as in the United States and Canada. 
There are numerous publications on this product which support the 
claim that it can reduce the number of episodes of vasomotor instabil-
ity (hot flashes). Hot flashes are caused by the sudden dilation of small 
blood vessels in the skin, a reaction believed to be a result of low estro-
gen levels. A product with estrogenic activity, therefore, could amelio-
rate this symptom. However, the overall effect of the black cohosh 
product on hormonal status of women has been evaluated with no de-
monstrable effect on most of the endocrine factors usually influenced 
by estrogens. One factor, the pituitary’s luteinizing hormone, was ini-
tially reported to be suppressed, but this has not been confirmed in later 
studies. In some studies, change has been noted on other estrogen end 
points such as vaginal maturation or endometrial thickness. Hence, 
although black cohosh is believed to be estrogenic, there is scant evi-
dence of this when it is subjected to usual measures of estrogenicity. 
The literature on its effectiveness in reducing menopausal symptoms 
is based on subjective reports of users. These show significant reduc-
tion in number of hot flashes per day, compared to placebo users, and 
improvement in an index scale that measures a woman’s self-evaluation 
of how she feels (the Kupperman index). 

Ginseng has been marketed as an aphrodisiac and also as an agent 
for amelioration of menopausal symptoms. In a placebo-controlled trial 
involving nearly 400 postmenopausal women, ginseng caused no reduc-
tion in vasomotor symptoms. There was some improvement in depres-
sion rates and in vague end points such as general well-being. Ginseng 
had no estrogenic effect on end organs, such as the vagina, and does not 
alter pituitary hormone levels, a usual end point to measure estrogenic-
ity. There are no independent studies allowing a determination as to 
whether ginseng is beneficial. 

Dong quai, a Chinese herbal remedy, has been promoted as a “meno-
pausal herb” but has not proved effective in prospective, placebo-
controlled studies, in which one group of women is given placebo pills 
and the other group receives the remedy being tested. Neither the inves-
tigators nor the women know which is which. At the end of a specified 
time period, the results for each group are recorded and compared. This 
is called a double-blind, prospective study. The measurements included 
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thickness of the endometrium, vaginal maturation (as a measure of im-
proving vaginal dryness), and the subjective reporting of relief of meno-
pausal symptoms. In the study, some coumadinlike action was uncovered, 
leading to the possibility that the product, especially in excess, could cause 
serious problems with clotting mechanisms. 

An Indian spice, chasteberry, has been marketed for vaginal dryness, 
low libido, and depression. These are good markers of menopausal 
changes. Its active ingredient has been shown to bind to the androgen 
receptor in laboratory studies, but little more is known concerning its 
clinical effectiveness or side effects. 

Since both black cohosh and chasteberry have the potential to modify 
hormone receptors, as shown in laboratory studies, their use as dietary 
supplements in menopausal management carries the risk of unexpected 
hormonal responses; they require more detailed and scientific evaluation. 

Evening primrose, also called evening star, is rich in gamma-linolenic 
acid (GLA) and contains several anticoagulant substances that act like the 
blood thinner coumadin. For women, evening primrose is commonly 
recommended for breast pain or breast engorgement, but it is also heavily 
promoted for menopausal symptoms. The similarity of its richness in 
GLA to breast milk has led to sweeping claims, never verified, of many 
health benefits. One positive result was the finding that GLA was effec-
tive in treating migraine, but the uncontrolled study design leaves open 
the question of its validity. GLA is even less well-studied than the other 
herbal products. The one double-blind study of GLA-rich evening prim-
rose oil led the author to conclude that the GLA offered no benefits over 
placebo. 

A very popular herb used for improvement of overall well being is 
gingko. It is proposed for the treatment of vascular disorders, memory 
problems, and neurologic disorders. Ginkgo is of questionable use for 
memory loss but has some effect on dementia. It is promoted also for 
relief of menopausal symptoms. In one survey, 16% of menopausal 
women who used dietary supplements chose gingko. It is claimed that 
more than 40 double-blind studies demonstrate its benefits, but we have 
not been able to verify this. With respect to menopausal symptoms, there 
is no scientific evidence of effectiveness. Gingko, too, has been shown 
to inhibit platelet-activating factors involved in clotting and among 
women who are taking anticoagulants for medical reasons has the po-
tential for accentuating the effect of those anticoagulant drugs and hence 
of producing significant harm. 
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Licorice, derived from the root of a leguminous plant, has been rec-
ommended for menopausal symptoms. Licorice candy contains no ac-
tual licorice, but the herbal extract product is used to sweeten cigarettes. 
Licorice seems to have some estrogenic activity, but its effectiveness has 
not been confirmed. In large amounts it is associated with disturbances 
in the levels of both sodium and potassium in the blood. 

Red clover, also recommended for the management of menopausal 
symptoms (broadly defined), has been shown to be clearly estrogenic. 
Sheep grazing on it have become sterile, suggesting that, at the very least 
it should be used with extreme caution. 

St. John’s wort is a commonly used product that has been recom-
mended as an antidepressant as well as an appetite suppressor. The ac-
tive ingredient of St. John’s wort has been identified, and it has been 
shown in scientific studies to act on the central nervous system as a sero-
tonin reuptake inhibitor. In other words, it modifies the metabolism of 
the brain in such a way as to reduce depression. The potency of the 
St. John’s wort preparations available over the counter varies. Care with 
its use is advised because it has been shown to interact adversely with 
medications used in the management of cardiovascular disease. 

A growing number of health care providers incorporate alternative and 
supplementary modalities in their approach to menopausal medicine. 
Although much of the information about supplements is passed-down 
wisdom without verification (some might be in the category referred to 
disparagingly as “old wives tales”), herbal treatments are certainly suit-
able for menopausal women who find that these products give them the 
relief they seek and those who will not or should not use conventional 
HT for whatever reason. In almost every controlled study of HT there is 
a demonstrable placebo effect, at least initially. This points out the criti-
cal importance of controlled studies in the evaluation of agents used for 
symptom relief. Most of the herbal medicines are not free of adverse ef-
fects, however, so the risk–benefit assessments are generally not com-
pletely reliable. 
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9 • Can phytoestrogens, antioxidants, and 
vitamins replace HT? 

Phytoestrogens, antioxidants, and vitamins are not unfamiliar topics in 
the discussion of menopause. Among the many alternatives to HT that 
women lean toward or for which they seek guidance, the most popular 
are phytoestrogens: soy estrogens in particular. The appeal is under-
standable since the highly touted benefits claimed for phytoestrogen 
products sound like all the advantages that scientists are trying to achieve 
by developing designer estrogens. This multibillion-dollar research ef-
fort, supported by federal grants and pharmaceutical company research 
budgets, is trying to find or develop compounds that retain the benefits 
of estrogens for the menopausal woman while minimizing or eliminat-
ing the risk. New advances are emerging continuously. Now in advanced 
clinical trials (placebo-controlled, double-blind, prospective studies) are 
new designer estrogens that protect bone mineral density, improve the 
blood lipid profile (good cholesterol vs. bad cholesterol), do not stimu-
late the endometrium, and provide full antagonism of estrogens in 
breast cancer models. At last two of them are racing to the finish line 
after hundreds of millions of dollars of research investment and care-
ful FDA scrutiny. In all likelihood, both will soon be available on the 
prescription drug market. 

Save your money, the advocates or distributors of phytoestrogens ad-
vise. Nature has already done it for us, and the products are natural. The 
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message seems to be why take “artificial” estrogens when nature has pro-
vided a model alternative. Unfortunately, there are scant data to evaluate 
if these breathtaking claims are valid. Much of the information as to how 
natural phytoestrogens differ from other estrogens is anecdotal. And the 
claimants don’t have to worry about the FDA looking over their shoul-
der. Their products are classified as nutritional supplements, not prescrip-
tion drugs. 

Phytoestrogens are exactly what the name implies: They are estrogens 
that are found in plants. Unless and until we are able to evaluate infor-
mation about how they differ from other estrogens when they act in the 
human body, we have to assume that they are no better or worse than 
other estrogens used in prescription drugs. When there is inadequate 
published scientific information about them available, compared to the 
volumes of carefully designed studies required for FDA approval, you have 
to rely on unsubstantiated claims to decide. It may be useful to make a 
comparison of data requirements between an FDA-approved prescription 
drug and a nutritional supplement. Nowadays, a sponsoring company can 
submit information to the FDA electronically, but if everything required 
is printed out, the documents and data printouts could fill a small mov-
ing van. A diet supplement company planning to market a phytoestrogen 
can send a letter with a 37-cent stamp. 

Soybeans are a very rich source of phytoestrogens. Scientists have 
discovered the natural occurrence of nonsteroidal phytoestrogens, chiefly 
isoflavones, in many plants, including grains. Soybeans contain 1–3 mg 
phytoestrogens per gram of soy protein. That is a remarkable quantity, 
and the potential for a great deal of estrogen activity. 

It raises a puzzling uncertainty about soy estrogens. Ingesting a food-
stuff with that amount of isoflavones should result in significant estrogen 
exposure. Any estrogen target tissue could be inadvertently stimulated. 
Because tissues of the reproductive system have abundant estrogen recep-
tors, they should be particularly vulnerable. Yet, it is not unusual in 
pediatric practice to recommend that infants who experience frequent 
paroxysms of crying or apparent discomfort should be switched from breast 
milk or conventional dairy-based nutritional formula to soy-based formula 
The immature human reproductive tract is extremely estrogen sensitive 
(remember the diethylstilbestrol tragedy in the 1950s). It defies endocri-
nological logic that in pediatrics, when children are switched to soy-protein 
formula and are exposed to high doses of soy phytoestrogens, no adverse 
effects or stimulation of the reproductive tract are reported, but in meno-
pause therapy, soy estrogens are believed to selectively interact with estro-
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gen receptors, including the vaginal mucosa. Reports that soy estrogens 
restore vaginal moisture in postmenopausal women bring this paradox to 
mind. Perhaps it is a question of dose differences. 

The phytoestrogens, also called isoflavones, extracted from soybeans, 
include genistein and glycitein. In the past, they have been defined as 
weak estrogens because they bind much less efficiently to the estrogen 
receptor than does estradiol. Recall that the receptor is the structure in 
the cell that recognizes and binds to a circulating hormone. When estro-
gen and the receptor which recognizes it combine, this estrogen–receptor 
complex causes the cell to respond. Recent studies have uncovered that 
the phytoestrogens have a high relative affinity for one of the estrogen 
receptor subgroups, estrogen receptor beta, than to its counterpart, 
estrogen receptor alpha. Since the ratio of the two receptors varies from 
one tissue to another, this makes it possible that the active isoflavone, 
genistein, would cause a greater response in some tissues than in others. 
It is believed that this is why they have no effect on the endometrium, 
and a questionable effect on the breast, a beneficial quality for a meno-
pause treatment. Also beneficial is that they share the characteristics of 
other estrogens with regard to a heart-friendly effect on lipoproteins. A 
recent study, however, throws into doubt whether estrogen’s beneficial 
effect on the lipid profile provides the protection for the cardiovascular 
system that has been assumed. 

Interest in the soy phytoestrogens has been sparked by epidemiologic 
studies on menopausal symptoms and dietary habits in different popu-
lations. For example, in parts of the world such as China and Singapore 
where the diet is rich in soybean phytoestrogens, the incidence of hot 
flashes is substantially lower than in the European population: as low as 
20% as opposed to 80%. These observations have prompted a placebo-
controlled study on the impact of soy on hot flashes, and a positive effect 
on vasomotor symptoms has been reported. Indeed, in one placebo-
controlled study there was a definite, statistically significant reduction in 
the number of hot flashes experienced by the group treated with the soy 
product. With regard to the effect of soy phytoestrogens on bone loss, 
there is also promising evidence. A study in China found that bone min-
eral density values at both the hip and spine region is higher in meno-
pausal women with habitually high intake of dietary isoflavone (from 
soybean foodstuff such as tofu). The Chinese author was enthusiastic and 
believes that eating the equivalent of about two pieces of tofu a day can 
help prevent the onset of osteoporosis. 
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A double-blind, placebo controlled study in Brazil evaluated the effect 
of isoflavone on menopausal symptoms. The results indicated a signifi-
cant decrease in total cholesterol and low-density lipoprotein levels in the 
isoflavone group. This suggests that isoflavone at a dose of 100 mg daily 
may be a safe and effective alternative therapy for menopausal symptoms 
while offering some benefit to the cardiovascular system. 

In a recent comprehensive review, U.S. authors point out that the 
isoflavones that are available as nutritional supplements are only partially 
purified mixtures and with few exceptions are not rigorously prepared or 
standardized. They advise that the only satisfactory means of evaluation 
of the clinical effect of phytoestrogens is to perform well-designed, con-
trolled studies that are carefully monitored. Controlled studies that are 
available suggest only a modest reduction in menopausal vasomotor 
symptoms with the use of soy estrogens. In a six-month controlled study, 
menopausal women ingesting soy estrogens had a dose-dependent in-
crease in the bone density of the spine but not of the hip. At present, no 
evidence on fracture rates is available, but it is known that a 10% reduc-
tion in bone mineral density is associated with a twofold increase in frac-
ture risk. Some scientists believe that there may be a difference in the 
effectiveness of soy isoflavones contained in the natural foodstuff where 
they originate and the extracted concentrates used in pill form. 

A number of studies have been reported to assess the impact of soy 
protein on hot flashes. In one Italian study, a 45% reduction in hot flashes 
was observed as compared with 30% reduction in the placebo-control 
group. However, compliance was a problem in both groups, and there 
was a significant dropout rate because of a high incidence of gastrointes-
tinal side effects with the amount of soy protein intake employed in the 
project. In another study of hot flashes among breast cancer survivors 
who required an alternative to HT or ET, a formulated soy product was 
used in a total daily dose of 150 mg isoflavones. Even at this high dose 
the soy product was not more effective than placebo in reducing vaso-
motor symptoms. 

Some doctors believe that soy estrogen benefits are dose dependent 
and that studies with ambiguous results do not use high enough doses. 
Obviously this can be a problem in dietary studies versus those using 
medication. It has been suggested that most American studies have been 
done with portions of soy protein per day that are near or below the criti-
cal amount needed to get any noticeable effect on menopausal symptoms. 
The Japanese consume an average of 100–200 mg of soy isoflavones per 
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day, while Americans find it hard to ingest a daily diet with less than half 
that amount. As much as we enjoy tofu and Japanese dishes, we don’t 
know how to get around this problem. 

We conclude that the phytoestrogens are neither sufficiently active nor 
specific enough to be counted on as sole agents in the management of 
menopausal symptoms. Available evidence at this time does not support 
the substitution of soy phytoestrogens for clinically proven methods to 
manage menopausal symptoms or for the prevention of bone loss in 
menopausal women. Based on what we now know, they might offer some 
adjuvant advantage in combination with prescribed estrogen, but well-
designed clinical trials are needed to settle some of these important points. 

The antioxidants, vitamin C, vitamin E, selenium, and beta carotene, 
have been marketed as useful in overall preservation of general health 
and especially in the prevention of chronic disease and cancer. Vitamin E 
has been suggested for the management of hot flashes. It has been stud-
ied in a group of breast cancer survivors, displaying only marginal clini-
cal benefit. Antioxidants are said to work through the protection of the 
DNA of the vital organ tissues. Their use is widespread, but claims are 
so generalized that it is difficult to establish effectiveness. Even in ran-
domized, placebo-controlled studies, there is always a significant placebo 
effect, at least initially. In other words, just taking an inactive pill makes 
some people report that they are feeling better. For the evaluation of agents 
used against menopausal symptoms, placebo-controlled studies are criti-
cally important. Without them, there can be a lot of wishful thinking. 
Long-term effects, specifically in the prevention of osteoporosis, are more 
easily assessed because there are objective measurements of bone density. 

We do not agree with the trend to casually experiment with herbs, 
phytoestrogens, or mega-vitamins. While it is true they probably can’t do 
much harm, by the same token they may not do much good. The most 
we know about many of them is that they can cause dangerous drug inter-
actions. Someone using a baby aspirin every day to prevent clots or the 
stronger blood thinner wafarin should not take the risk of increasing blood 
clotting time even further. Furthermore, the months or years spent on 
experimenting that will likely lead nowhere would be better spent start-
ing the process of adapting a prescribed HT tailored to individual needs. 
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10 • Sex and the aging woman 

Menopause is looked upon by most women as a clearly identifiable change 
in their reproductive systems. As the menstrual pattern is altered and 
menstruation finally ceases, this is a concrete signal that the reproductive 
tract is changed. In some cases, this is accompanied by decreasing interest 
in sex, often amounting to complete lack of desire. The cells of the vagina, 
vulva, and urethra contain a high concentration of estrogen receptors and 
are especially vulnerable to estrogen deficiency. The net result, without HT/ 
ET, is a dramatic anatomical change in these organs. In the absence of 
estrogen support, the vaginal tissues gradually become thin and lose their 
tone and elasticity. The fluid which normally is released across the vaginal 
lining during sexual excitement is reduced. The famous sexology team 
William Masters and Virginia Johnson actually filmed this fluid release 
during sexual stimulation. I was present when they showed this film to 
professional colleagues for the first time. The distinguished professor of 
gynecology Alan Guttmacher was in the small audience. When the film 
was over he declared with genuine enthusiasm, “I have been doing pelvic 
examinations throughout my career and never thought we would ever see 
such convincing and direct evidence of the changes in the vagina that oc-
cur during excitation.” Another distinguished professor of gynecology left 
the room without saying a word. From the grim look of disapproval on his 
face I would guess that sexual aspects of the menopause were not part of 
the residency training program at his medical center. 
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Estrogen deprivation results in decreased or even absent lubrication 
so that intercourse becomes unpleasant or even painful. Understandably 
such changes contribute greatly to the lack of interest in sex. By no means 
do all menopausal women experience these symptoms. Especially vul-
nerable, however, are those whose sexual relationships have been altered 
by divorce, separation, or illness or those whose husbands have lost sex 
interest. Women who have experienced satisfying sex during their repro-
ductive lives are better able to cope with menopausal alterations. A Swed-
ish survey found that 70% of women 46 years of age reported that they 
continued to function sexually. In a group of 62-year-old women, this 
declined to 39%. In about half the cases the lack of a regular sex life was 
attributed to absence of a partner or lack of a partner’s desire. Social fac-
tors have a major impact on sexual patterns, but they are not the whole 
story. Many women make a conscious decision not to have intercourse 
because of either lack of desire on their part or pain. This is especially 
common in the older age group who are not using ET/HT. 

There is a clear link, shown by scientific studies, between menopausal 
vaginal symptoms and decreased sexual activity. In research of this type, 
sexual function is evaluated subjectively using a detailed questionnaire. 
One study reported that about 20% of premenopausal women reported 
less than ideal vaginal lubrication. This dropped to about 14% in the 
perimenopausal age group but increased to 44% in postmenopausal 
women. A similar trend is reported for pain with intercourse (“dyspareu-
nia”). Dyspareunia was reported by 10% of premenopausal women, 7% of 
perimenopausal women, and 20% of postmenopausal women. All of these 
changes are associated with decreased levels of sex-related activities. In 
postmenopausal women as compared with premenopausal women, there 
is a reduced amount of petting and foreplay and lower frequency of in-
tercourse, masturbation, and sexual fantasy. 

Sexual function is often ignored during doctor visits, even when the 
doctor has been through a residency program in gynecology. The sexual 
component of the reproductive system has not been sufficiently stressed 
as an important life factor in medical evaluation generally. In a 2001 
review of the status of postmenopausal therapy in the New England Jour-
nal of Medicine, sexual function is not mentioned at all. As a gynecolo-
gist, it has been my experience that the subject is usually not raised 
spontaneously by menopausal women during the annual checkup. It 
doesn’t take long to address this area, and just as one would routinely 
review other bodily functions, sexual matters should be discussed. I 
usually start by asking whether there is any pain with intercourse or 
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problems with lubrication. Sometimes the response is, “We are not 
having any intercourse because of my husband’s ‘problem’.” The re-
sponse is undoubtedly accurate in many cases, but I can sometimes tell 
that it is a polite way of closing the door on the subject. Women seem 
to have been conditioned, perhaps by society’s mores, to avoid talking 
about these issues, even with their gynecologist. In these days erectile 
function is discussed freely and openly in television ads for Viagra, but 
there are no similar advertisements for treatment of lubrication prob-
lems and sexual response in women. 

When sex is discussed, the typical complaint is vaginal dryness. This 
serves as a signal to the doctor to explore sexual matters further. Is it that 
the patient has the sensation that the vulvar and vaginal area are dry, or 
is she referring specifically to the lubrication which occurs during sexual 
arousal? Is she experiencing slow or even absent response to sexual stimu-
lation? Has this subject come up in conversations with her partner? Have 
relationships between the two been altered in nonsexual spheres? Do 
these perceived physical changes lead to avoidance of intercourse, or is it 
that there is no physical desire even to initiate sexual communication? Is 
there failure to respond sexually even though positively disposed? If there 
is decreased lubrication, has this affected ability to achieve orgasm? Is 
there actual pain on penetration? Has there been a change during self-
stimulation? The overall picture can help decide among the various 
approaches to treatment that might best be tried—ET with or without tes-
tosterone, local estrogen therapy, simple lubrication, further counseling, 
or some combination of these. 

It is helpful to understand changes that occur during the normal pro-
cess of sexual arousal, knowledge gleaned by the early studies of Masters 
and Johnson. Arousal initiates an increase in blood flow to the genital 
area. This leads to congestion of the veins (vasocongestion) in the vulvar 
and clitoral area and a release of lubricating moisture across the vaginal 
wall. The clitoris distends and the vagina and vulva become moist and 
warm as a result. These changes are influenced by the woman’s hor-
mones, and estrogen plays a major part. One solution when there is a 
problem is local or systemic estrogen replacement. Under the influence 
of ET/HT, the vaginal wall begins to thicken within a matter of days and 
the lubricating function begins to return. 

What about the woman who cannot or should not take estrogen be-
cause of clear-cut contraindications or because she prefers not to take 
hormones? A variety of alternative options are available. The most ob-
vious of these is the use of a lubricant during intercourse. Vaseline is 
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messy and is not recommended. A water-soluble lubricant, such as KY 
Jelly, can be used, but it also tends to be messy. Several over-the-counter 
preparations (e.g., Astroglide) designed to mimic the lubricant which 
normally appears in the vagina are available and are very effective in 
this regard. A moisturizing vaginal suppository, marketed as Replens, 
can be inserted daily as needed to produce a continuous moisturizing 
effect. 

Women who have had an entirely satisfactory sex life before meno-
pause are much more likely to maintain sexual function afterward. Inter-
course itself, perhaps with the help of a vaginal lubricant, will go far in 
maintaining the elasticity and receptivity of the vaginal area. Estrogen-
containing vaginal cream applied twice weekly produces a significant local 
effect on the vagina while causing only a minor rise in circulating estro-
gen. A vaginal estrogen tablet, marketed as Vagifem, has been studied 
extensively. Tablets are introduced into the vagina, where they are slowly 
absorbed, providing direct contact of the estrogen with the vaginal epithe-
lial lining and producing an excellent local effect with minimal systemic 
absorption. In Brazil, Elsimar Coutinho has for many years advocated the 
use of vaginal pills for the administration of reproductive hormones (even 
for contraception) and usually recommends this as an initial approach 
for his menopausal patients with vaginal symptoms. Also available is an 
estrogen-releasing vaginal ring (Estring) or vaginal creams (Estrace, 
Premarin, Ortho Dienestrol). Vaginal estrogens offer an alternative for 
women for whom systemic estrogen treatment is ill advised on medical 
grounds. 

Although the physical changes that occur in the vulvar and vaginal 
regions contribute to sexual dysfunction in menopause, the central ner-
vous system is also involved. Contributing psychological factors are com-
plex and can be assessed objectively only with great difficulty. As some 
areas of the central nervous system contain estrogen receptors, it is not 
surprising that estrogen has a direct influence on the central nervous 
system. This observation prompted numerous investigations to explore 
a link between bioavailable estrogen levels and central nervous system 
function. Estrogen, for example, lowers the levels of a key enzyme (mono-
amine oxidase, MAO) that is involved in synthesis and metabolism of 
serotonin, a chemical messenger of the central nervous system. When 
MAO is reduced, there is a higher level of serotonin, a factor important 
in the prevention of depression. Because of this effect on MAO and sero-
tonin, mood is positively affected by estrogen. Estrogen deprivation can 
lead to increased irritability and depression. 
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Testosterone production in women is normal; both the ovaries and 
the adrenals produce testosterone. Androgens are present in about equal 
amounts in both males and females, and circulating androgens are 
present in much higher concentrations than estrogens in both men and 
women. In women, much of the androgen that is produced is converted 
to estrogen before it exerts its effect, but every woman is left with a sig-
nificant androgen concentration. Testosterone can act directly on the 
brain, and there are androgen receptors in both the central nervous sys-
tem and the genital tissues of both sexes. 

Many studies reveal that the ovaries continue to produce androgens 
after menopause, but the androgen that has received the most attention 
is produced both by the ovaries and by the adrenal gland. This is DHEA 
(dehydroepiandrosterone) and its counterpart, DHEAS (dehydroepiandro-
sterone sulfate). DHEAS has been referred to as a spring board hormone 
for female sexuality, and efforts have been made to assess its role in sexual 
function. Levels of DHEAS begin to appear at about age 10, peak at age 
20, and then gradually regress. 

The role of DHEAS in sexual function has recently been reassessed in 
women with clinically established adrenal insufficiency. In these women 
who have low levels of DHEAS, a dramatic improvement in libido and 
sexual responsiveness has been reported after replacement therapy 
using oral doses of DHEA. This observation is used as justification for 
menopausal women taking DHEA to improve libido. There are conflict-
ing studies, however. In untreated Australian women, ages 45–55, it was 
found that sexual dysfunction increases rather sharply from about 40% 
to close to 90% from early to late in the menopausal transition. This 
change in sexual function is correlated with decreasing circulating estro-
gen levels, but not with alterations in DHEA or testosterone levels. It is 
suggested, based on these observations, that the decline in sexual func-
tion is related almost exclusively to estrogen. This study fails to support 
the observation that androgens positively affect sexual function. 

Nevertheless, DHEA has been promoted to treat the menopausal symp-
toms attributed to androgen deficiency and is available in various prepara-
tions in health food stores. The significant placebo impact associated with 
the evaluation of agents designed to improve well-being and sexual func-
tion needs to be carefully considered. At least one controlled, prospective 
study failed to establish the effectiveness of DHEA. In the laboratory, studies 
have found that tissues obtained from postmenopausal ovaries can con-
tinue to produce androgen, but other studies have failed to confirm these 
findings. 
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A commonly used clinical approach is to combine small amounts of 
testosterone with the estrogen in the HT regimen. A combination prod-
uct is available which in controlled trials was shown to be associated with 
enhanced psychological well being as well as sexual desire in addition to 
increased frequency of intercourse and orgasm, as compared with women 
who were treated with estrogen alone. The downside to the use of test-
osterone is facial hair growth. At a dose of 150 mg of testosterone per 
day, this side effect is noted in as many as 20% of women. A lower dose, 
however, decreases the incidence of hirsutism drastically, to less than 5%. 
The commercially available product (Estratest) contains 2.5 mg or 1.25 
mg of methyltestosterone in each tablet. The addition of the methyl group 
to the testosterone molecule significantly increases its potency and ef-
fectiveness when taken orally. There is certainly a variable response to 
testosterone from one woman to the next, and hence the importance of 
monitoring and adjusting the dose carefully in women who are using this 
combination. The long-term effect of the estrogen/testosterone combi-
nation overall is under continuing surveillance. The changes in serum 
cholesterol are mixed. A decrease in high-density lipoprotein (HDL), the 
good cholesterol, is troubling, but there is also a decrease in triglycerides 
and low-density lipoprotein, making the change in HDL somewhat less 
worrisome. 

The problem with evaluating the impact of any agent on sexual func-
tion is that there are many factors to consider in addition to hormonal 
factors. Women who report a healthy sexual desire before the onset of 
the perimenopause/menopause but who exhibit a decrease in libido after 
menopause are most likely to benefit from testosterone. No hormone can 
solve problems of life’s stress, and endocrine manipulation is certainly 
no panacea when there has been previous sexual dysfunction. 

Women who have had surgical removal of both ovaries experience the 
most abrupt decline in circulating androgen concentrations. This group 
benefits most reliably from androgen replacement. For some unexplained 
reason, a lower level of libido and orgasmic response occurs more often 
in women who have had their ovaries removed but not their uterus com-
pared to those undergoing a hysterectomy with removal of the ovaries. 
Since the ovaries produce half of a woman’s testosterone (the other half 
comes from the adrenal gland), testosterone levels drop 50% after the 
ovaries are surgically removed. This is why the changes in the reproduc-
tive tract are more dramatic and abrupt in women whose menopause is 
induced surgically rather than progressively with age, and why adding 
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testosterone to the estrogen replacement in this group is particularly 
helpful. 

A specific syndrome, referred to as “androgen insufficiency syndrome,” 
has been popularized. Its components include a number of symptoms 
such as decrease in sexual desire or fantasy and low libido. There is also 
a decreased sense of well-being and unexplained fatigue. Because these 
are subjective symptoms without measurable parameters, the syndrome 
remains vague and ill defined. The medical conditions associated with 
androgen insufficiency syndrome include premature ovarian failure, 
adrenal insufficiency, impaired function of the pituitary gland, and glu-
cocorticoid therapy which alters adrenal function. After androgen treat-
ment, women with these conditions report improvement in sexual desire 
and activity and increased sexual responsiveness and orgasm. Whether 
it is an actual benefit of the treatment or a placebo response, the feeling 
that a treatment is working is especially important when the end point is 
one or another aspect of sexuality. 

Testosterone can be taken orally, but it is absorbed more efficiently 
from transdermal patches or by creams or gels. It is also available by in-
jection or subcutaneous implants. A woman using testosterone should 
be conscientious about following up with medical monitoring for signs 
of virilization such as acne, hirsutism, fluid retention, and excessive pro-
duction of red cells. Some doctors (usually male) show undue concern 
about “aggressive behavior” when women are on testosterone supplemen-
tation therapy, but this is not one of the side effects noted in clinical trials. 
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11 • What is the status of designer estrogens? 

The choice of any medication depends on the balance of the risks and 
the benefits. This is the critical factor in choosing hormone therapy. It is 
the motivation behind the search for specially designed molecules that 
could prevent the symptoms associated with decreased production of 
estrogen such as hot flashes, vaginal dryness, and other issues which may 
be estrogen-related, including sleep disturbances and memory loss, while 
at the same time protecting both the bones and the cardiovascular sys-
tem well into old age. Moreover, the goal is to achieve all of this without 
any short-term or long-term adverse effects on the breast, uterus, and 
cardiovascular or clotting systems. 

The age of modern molecular biology has brought to the fore a field 
that is not as well known in the public media as exciting subjects like the 
human genome or stem cell research. This is the field of receptor biol-
ogy. It has clarified how hormones work and has helped identify medi-
cations that can preferentially affect some organ systems but not others. 
In the case of estrogen action, such agents are referred to as selective 
estrogen receptor modulators (SERMs.) They exert their effect selectively 
at the cellular level by modulating the estrogen receptors that determine 
whether and how strongly a tissue responds to estrogen stimulation. An 
ideal SERM would preferentially affect the bones positively, preventing 
osteoporosis while controlling the common menopausal symptoms such 
as hot flashes and vaginal dryness associated with the vaginal atrophy, 
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while also having a positive effect on circulating lipids and cardiovascu-
lar system. It should be able to do all of this without any effect on the 
breast or the uterine lining. 

Estrogens have the potential for causing cell proliferation in the uter-
ine lining (endometrium) and in the cells of the breast ducts and lobules. 
Constant stimulation of the endometrium by “unopposed” estrogen can 
lead to precancerous changes and even frank carcinoma. This is why 
estrogens cannot be used alone in women with a uterus, and the typical 
menopausal hormone therapy includes a progestin to prevent this com-
plication. Adding a progestin, however, does not protect the cells of the 
breast from estrogen stimulation, so that some increase in the risk of 
breast cancer during long-term therapy use remains. 

No ideal SERM has yet been developed, but SERMs are available that 
do not cause proliferation of breast cells while maintaining bone strength 
and decreasing the incidence of bone fracture. One such agent is tamoxifen, 
marketed as Nolvadex, and another is raloxifene, marketed as Evista. 

Tamoxifen was developed as an antiestrogen, a compound with the 
ability to block the action of estrogens. When we collaborated to study a 
related compound, known as MRL-41, we showed that it was an anti-
estrogen that also acted as a weak estrogen. That was before the revolu-
tion in receptor biology, so we were not able to recognize the potential of 
that type of compound for hormone therapy. MRL-41 and its counter-
part, clomiphene citrate, had a surprising and unexpected action. In 
women who were infertile because they had stopped ovulating, clomi-
phene citrate induced them to ovulate, and, in many cases, pregnancy 
followed. The mechanism behind this was not worked out until much 
later, when it was discovered that clomiphene citrate functioned as a 
SERM. It is estrogenic in that it triggers the release of pituitary hormones, 
which stimulate the ovaries to ovulate while at the same time having vir-
tually no effect on other estrogen-sensitive tissues. 

Tamoxifen was introduced for the treatment of breast cancer when its 
estrogen-receptor–modifying activity was discovered and early clinical 
trials showed that it was an effective treatment. Current practice calls for 
the use of tamoxifen for five years in node-positive as well as node-negative 
breast cancers which contain the estrogen-receptor positivity. Its effec-
tiveness is now well established. The primary FDA-approved indication 
for tamoxifen is for the treatment of diagnosed breast cancer. Approval 
has been extended for breast cancer prevention in women with a high-
risk of breast cancer (smokers with a strong family history of the disease, 
for example.) 
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During the clinical trials of tamoxifen, it was discovered that the drug 
prevents bone loss. In other words, tamoxifen has an effect on the bones 
similar to that of estrogen. At the same time, its effect on the breast is 
antiestrogenic. In addition to its beneficial effect on bone and breast cells, 
tamoxifen lowers circulating cholesterol. This suggests that it may be 
useful in preventing or retarding the progression of coronary heart dis-
ease but this remains unproven. Much like clomiphene citrate, it can 
induce ovulation in women who are not ovulating. 

In spite of these positive attributes, undesirable tamoxifen side ef-
fects reduce its usefulness for HT in women who are otherwise healthy. 
Tamoxifen not only fails to prevent hot flashes, but it usually accentu-
ates their intensity and duration. This is a result of its antiestrogenic 
action. The vasomotor instability associated with tamoxifen use is some-
times debilitating, but women who are being treated for breast cancer 
have a substantial motivation for continuing treatment in spite of these 
side effects. Tamoxifen may also increase the risk of blood clots and 
thromboembolic disease. Its estrogenic property stimulates growth of 
the endometrium, so it is associated with an increased risk of endome-
trial polyps and endometrial cancer. Women who are receiving tamoxi-
fen alone must be monitored carefully because endometrial hyperplasia 
or even cancer can be diagnosed in its early stages. This complication 
is markedly reduced in estrogen-treated women by the addition of a 
progestin. 

Raloxifene (Evista) has become an important alternative in menopausal 
management. The FDA has approved raloxifene for the treatment and 
prevention of osteoporosis in postmenopausal women. It can reduce the 
risk of vertebral fractures in postmenopausal women by nearly 50%. Like 
tamoxifen, however, raloxifene does not relieve vasomotor flushes, and 
it can increase the risk of deep vein thrombosis. Sixty-five to 75% of 
tamoxifen-treated women experience hot flashes, and in 80% of these, 
the hot flashes persist for more than one year. Unless a SERM of this 
type is being used to treat or prevent breast cancer, there is less incentive 
to continue to use it when hot flashes are markedly exacerbated. Another 
disadvantage is that raloxifene does not affect the vagina. Hence, the 
vaginal mucosa continues to become thinner with time. This is associ-
ated with vaginal dryness and increased difficulty with penetration dur-
ing intercourse. This symptom can be managed to a degree, but not 
entirely, with vaginal lubricants, but it remains a major source of con-
cern in menopausal patients on raloxifene. Similar to tamoxifen and es-
trogen, raloxifene increases the risk of venous thrombosis. 

72 MENOPAUSE 



Like tamoxifen, raloxifene decreases total cholesterol as well as low-
density lipoprotein (LDL), the bad cholesterol. Treatment with raloxifene 
does not appear to change high-density lipoprotein (HDL) cholesterol or 
triglycerides levels in circulation. Its effect on the breast is of major im-
portance. Studies have now shown that there is a lower risk of breast 
cancer in raloxifene-treated women, and studies are ongoing to evaluate 
its effectiveness in reducing breast cancer risk in women who do not have 
the disease but are considered to be at high risk. It certainly does not harm 
breast tissue in any way. 

In contrast to tamoxifen, raloxifene does not stimulate the endometrium. 
It increases bone density and lowers cholesterol. It does not have a protec-
tive effect on the vagina, and, if anything, exacerbates the severity and fre-
quency of hot flashes. 

The clinically important difference between raloxifene and tamoxifen 
is in the potential for tamoxifen to stimulate endometrial growth. With 
regard to the effect on the breast, tamoxifen has been shown to decrease 
the risk of breast cancer in high-risk patients by as much as 45%. This 
effect has been observed in both pre- and postmenopausal women. Fur-
thermore, tamoxifen prevents the recurrence of breast cancer. Both agents 
have a positive influence on bones, and both are equally ineffective in 
addressing the standard symptoms of the menopause such as hot flashes 
and vaginal dryness. In contrast to standard HT, tamoxifen has not been 
associated with breast tenderness and discomfort (mastodynia). Masto-
dynia occurs infrequently in raloxifene-treated patients although it is seen 
slightly more than in untreated patients. Except for the management of 
breast cancer, tamoxifen is generally not recommended for menopause. 

Raloxifene, on the other hand, presents some advantages because of 
the absence of stimulation of either the endometrium or the breasts, as 
well as its prevention of bone mineral density loss and osteoporosis. It is 
therefore not an unreasonable choice for women with uteri who, during 
the course of HT, experience breast pain or other side effects that lead to 
dissatisfaction with the treatment. Raloxifene should also be considered 
by women who are in the high-risk category for breast cancer or for those 
who have benign but persistent endometrial bleeding that is not controlled 
by moderating the dose or method of administration of HT. Its principal 
drawback, lack of prevention of hot flashes and vaginal atrophy, would 
make raloxifene a less acceptable method for a woman whose primary 
concern is these quality-of-life symptoms. 

Tibolone is a synthetic steroid that could offer another choice for HT. 
It is not yet available in the United States but has been used in 60 coun-
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tries for about a decade. In European countries it is marketed under the 
trade name Livial. Although its use has been primarily for prevention of 
osteoporosis, it has characteristics that make it interesting for more gen-
eral application in menopause. Tibolone affects estrogen receptors, 
progesterone receptors, and androgen receptors in a selective manner. 
It has the bone-protective effects of an estrogen and, because of its abil-
ity to combine with estrogen receptors, provides relief of hot flashes and 
vaginal dryness. In one comparative study, tibolone alone was found to 
be as effective in treating hot flashes and vaginal dryness as a popular 
combination HT. 

Moreover, tibolone and its associated metabolites may protect the 
breast against estrogenic stimulation. This drug could, therefore, lower 
the risk of breast cancer. Tibolone’s inherent progestational activity sup-
presses estrogen-induced hyperplasia of the endometrium so that it can 
be used alone, without the addition of a progestational agent. Many stud-
ies have been reported on the safety of this product, and there are plans 
to introduce it in the United States market once approved by the FDA. 
Although there are no long-term studies looking at cardiovascular risks, 
attention will have to be given to its affect on blood lipids because it has 
been reported to selectively lower HDL cholesterol levels without chang-
ing LDL cholesterol levels. This results in an unfavorable shift in the cho-
lesterol ratio. If approved and introduced in the United States, tibolone’s 
particular niche could be for women who do not want to take estrogen or 
are unwilling to accept the breakthrough bleeding of other HT regimens 
but who are particularly concerned about bone loss and want to reduce 
the risk of fractures. 

The first and second generation SERMs (tamoxifen and raloxifene) 
have been successful in treating at least one of the afflictions common 
among women in the menopause, but they have not been shown to posi-
tively affect many of the other symptoms of the menopause such as hot 
flashes, vaginal dryness, and urinary problems. Since these quality-of-life 
issues are what prompt most women to seek hormone replacement in 
the first place, the search for newer SERMs continues. There are other 
promising SERMs in the research pipelines of major pharmaceutical 
companies. Starting with a new chemical entity and carrying it through 
all the required preclinical studies, safety studies, and ultimate develop-
ment as a new drug can cost $400–$500 million, so usually only the large 
companies can afford such an investment, and they don’t initiate the work 
casually. Both Pfizer and Wyeth, major pharmaceutical companies with 
strong research and development programs, have publicly announced 
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their progress with SERMs that may win back women who have discon-
tinued HT out of fear of side effects. They are referred to as third- gen-
eration SERMs. 

Bazedoxifene is the Wyeth compound. It binds to both types of es-
trogen receptors and has an array of tissue-specific actions that hold 
promise for use in HT. It shows no activity when studied in the labora-
tory using a breast cancer cell proliferation assay. It does not stimulate 
growth of the endometrium. In animal studies, it lowers total cholesterol. 
For maintaining bone mineral density and bone strength, it is estimated 
to be 10-fold more potent than raloxifene. Its main difference (and a sig-
nificant advantage over their earlier SERMs) is that it does not increase 
the number of hot flashes. 

Since it is being developed by Wyeth, the same company that markets 
Premarin, bazedoxifene is being tested in combination with that famil-
iar equine estrogen. The combination’s performance suggests advantages 
over the familiar Prempro product; it reduces the number of hot flashes 
while cutting down on the stimulation of the endometrium. If it meets 
its potential after extensive clinical evaluation, bazedoxifene with or with-
out Premarin is likely to have a major impact on HT. Final testing and 
FDA approval may take until 2005. 

Lasofoxifene, the Pfizer product under study, has similar advantages 
to bazedoxifene. Its development may take a shorter time to reach comple-
tion. It is a very powerful compound so that benefits are achieved with 
very low doses. For example, at only 0.25 mg per day, it improves bone 
mineral density of the lumbar spine to a greater extent than achieved when 
a woman takes 60 mg per day of raloxifene. At the same dose compari-
sons, the compound outperforms raloxifene in lowering serum LDL-
cholesterol and equals raloxifene in reducing endometrial stimulation. 
Like bazedoxifene, in laboratory studies it does not appear to stimulate 
the growth of breast cells. 

The great advantage of evidence-based medicine is that evaluations can 
be made on the basis of established facts and concrete data. Chemists 
started by constructing molecules specifically designed to modify estro-
gen receptors, and pharmacologists carried out evaluations that produced 
results that could be analyzed microscopically as well as by statistical 
methods. Clinical investigators are now carrying the process to comple-
tion under the watchful eye of the FDA. Baby boomers heading past 50 
will be the beneficiaries. The options open to them will not be their 
mothers’ HT. 
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12 • Is there a “male menopause”? 

Stories about aged fathers are legion, not only in the Bible but also in 
present times. According to the Guinness Book of Records, the oldest natural 
father in 2000 was Hu Chin-yao of Taiwan at age 109 years. Credibility 
of such claims aside, the asserted lifetime reproductive potential of the 
male does not represent a more advanced reproductive system than the 
female. To the contrary, the male system is an atavistic carryover from 
our evolutionary past, with striking similarities to a frog, fish, or mouse, 
whereas adaptations in the female reproductive system provide the evo-
lutionary advances needed for our highly successful process of assuring 
nurture and support for single newborns. 

A microscopist looking at a human testis sees a structure remark-
ably similar to that of lower vertebrates—a compact body of tightly con-
voluted tubules held intact by a shiny, fibrous sheath. The structure of 
the human testis might be characterized as generic. The seminiferous 
tubules, in which sperm production takes place, would extend for sev-
eral miles if straightened out. This tubular structure separates the 
sperm-producing function of the male gonad from the cells that pro-
duce its hormones (predominantly testosterone and other androgens). 
The sperm are produced inside the seminiferous tubules, which make 
up most of the bulk and weight of the testis, and the hormone-produc-
ing cells (Leydig cells) occupy the space outside the tubules. This is an 
important difference from the follicle of the ovary where egg and hor-
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mone production are part of an integrated unit, so when one declines 
or ends, the other does also. 

The testis retains throughout life the ability to make sperm because it 
never runs out of the primordial cells, spermatogonia, which can divide 
over and over again. These are the primitive stem cells that can give rise 
to sperm. The multiplication phase of spermatogonia in the testis is not 
restricted to fetal life, as is the multiplication phase of oogonia in the 
ovary of the female. The cell divisions go on and on; no matter how many 
sperm are produced, there are always more spermatogonia that keep 
on dividing and produce still more. Consequently, the human male 
produces countless spermatozoa in a lifetime, a trait reminiscent of 
species that entrust their survival to the release of copious numbers of 
sperm in the general surroundings of egg clutches discharged by the 
female into seawater, tidal marshes, or ponds. For these species, the 
strategy for reproductive success is the fertilization of multitudes of eggs 
with the expectation that at least a few offspring will survive. 

The man’s billions of sperm come from the 1000–2000 primitive stem 
cells that migrate into the embryonic testis before the end of the second 
month of intrauterine life and from then on never stop multiplying. 
Unlike the ovary, which has a limited functional span because of the fol-
licle-depleted mechanism of atresia, the testis has no such mechanism 
to end the potential of reproduction. 

With respect to sperm production, therefore, there is not a male equiva-
lent to the loss of fertility accompanying the onset of menopause. There 
is no built-in, genetically controlled process of testicular senescence as there 
is for the ovary. To the contrary, there is a genetically encoded ability to 
produce sperm throughout life. The hormone-producing capacity of the 
testis, however, is not as well conserved. In healthy men, bioactive test-
osterone levels in the blood decline by approximately 1% per year between 
ages 40 and 70. During this time, the levels drop almost 40%. 

There is a natural depletion of the hormone-producing Leydig cells with 
aging, and this depletion can be caused as a secondary result of other 
bodily changes that occur with advancing years. Even when sperm pro-
duction continues, secretion of hormones by the testis can decline. With 
aging, it is not uncommon for vascular changes to affect the testis, the 
pituitary, or the brain and indirectly cause a decrease of testicular hor-
mone production. Adult onset diabetes can also disturb nerve or vascu-
lar function and interrupt testicular function. 

There can be, therefore, a “male menopause” (an inaccurate label) 
or “andropause,” but its cause is quite different from the cause of meno-
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pause in women. Andropause is the result of androgen deficiency that 
is usually a secondary result of other changes in the body, not because 
the testis reaches a depletion point of no return, as the ovary does in the 
woman. Doctors who specialize in reproductive medicine do not like 
the term “male menopause” but they accept “andropause.” They prefer 
to use the descriptive terms “partial androgen deficiency in aging men” 
(PADAM) or “partial endocrine deficiency in aging men” (PEDAM) be-
cause these terms more accurately define the condition. PEDAM is the 
more comprehensive of the two because it refers not only to the andro-
gen deficiency that can occur with aging, but also to other endocrine fac-
tors. Thyroid function and growth hormone production, for example, 
frequently decline with aging. 

A study I did on testicular function in aging confirmed that a number 
of changes could be ascribed to different causes. About half of men 
in their 80s still had cells in their testis that retained the capacity to pro-
duce steroid hormones, but there was a shift in the ratio of estrogen to 
androgen found in their blood and urine. Aging brought on a higher 
proportion of estrogen production or conversion of androgens to estro-
gen. Some men had testicular atrophy because there was an impairment 
of the pituitary gland caused by a restriction of its blood supply as a re-
sult of arteriosclerosis. The testis depends on pituitary hormone stimu-
lation in order to function. In the absence of these hormonal messages 
from the pituitary gland, both sperm production and hormone produc-
tion cease. 

Other men in the group studied had an aging change analogous to 
menopause; the pituitary produces its gonad-stimulating hormone, but 
the target cells in the testis lose their capacity to respond, so that testicu-
lar hormone production is low while the blood level of the pituitary’s 
gonad-stimulating hormone is elevated. The cause for this could be vas-
cular changes around the testis or changing sensitivity of the Leydig cells 
to the stimulatory effect of pituitary hormones. Still other men in the 
study, almost one out of five, had hormone and sperm production about 
the same as much younger men. Unlike its female counterpart, partial 
androgen deficiency does not affect all aging men. Without a careful 
endocrinological evaluation, it is not possible to make the distinction. 
Estimates range from 20% to more than 50% of men over the age of 60 
who have significant androgen deficiency. 

Understanding the normal function of the testis gives an apprecia-
tion of what changes in testicular function mean for a man’s health and 
well-being. Testosterone is the main product of the hormone-producing 
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cells of the testis, but it also produces other androgens and a small 
quantity of estrogens. So first we have to discard the idea that testoster-
one and other androgens are exclusively male sex hormones and estro-
gens are solely female sex hormones. Both are present in men and 
women. Testosterone can be converted to estrogen in many tissues, 
including the brain and breast, which is a normal process. The chemi-
cal conversion of the testosterone molecule to the estrogen molecule is 
called aromatization. 

Once produced by the Leydig cells of the testis, testosterone can also 
be converted to androgens of higher potency such as dihydrotestosterone 
(DHT), which is more than twice as strong as testosterone. This usually 
occurs in the tissues of the prostate gland, other organs of the male re-
productive system, and the skin. Some of the testosterone and other 
androgens are converted to inactive metabolites and excreted. This con-
version takes place primarily in the liver. 

Androgens, the predominant products of the Leydig cells, have two 
classes of activity. They stimulate the sexual characteristics of a man; 
this is the androgenic action. Equally important, they act on many other 
tissues, such as muscle, and they have an important influence on gen-
eral body metabolism. This is called anabolic action because it promotes 
tissue growth. The opposite action is catabolism, the process of tissue 
breakdown. 

The important role of the androgenic (masculinizing) effects of test-
osterone can be seen throughout the animal kingdom. Manifestations of 
these effects range from such majestic ornaments as the antler of the elk 
or the mane of the lion to the obscure thumb pads of the male frog, seem-
ingly unimpressive but vitally important for clasping the female during 
the mating season to assure that sperm and eggs find each other. The 
boar’s tusk, the ram’s horns, and the rooster’s comb and spurs are all 
masculine characteristics that respond to the action of testosterone. When 
a young male puppy starts raising his leg instead of squatting, it’s because 
testosterone has kicked in. 

In humans, testosterone production begins in the seventh week of fetal 
life and directs the necessary changes during development to establish 
the male sex characteristics, even behavioral patterns. There is no doubt 
that testosterone acts on the brain in the early developmental stages of 
human life. Without testosterone in these early fetal days, even genetic 
males would develop female reproductive organs. Late in pregnancy, 
having made its imprint to assure male differentiation, testosterone de-
clines as the hormone-producing Leydig cells temporarily disappear or 
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become inactive. At puberty, they reawaken. The new surge of testoster-
one stimulates maturation of the penis, scrotum, prostate, and seminal 
vesicle. Hair-growth patterns, voice changes, and bone configuration are 
controlled by testicular androgens. Beginning in adolescence and through-
out adult life, they facilitate libido and sexual potency, as well as aggres-
sive behavior. There is hardly an organ that does not respond to androgens 
in some way. Skin, brain, kidney, muscle, and pituitary are some ex-
amples. Androgen receptors within cells or on the cell-surface membrane 
determine whether they are targets for androgens. These receptors are 
specialized molecules that can latch on to testosterone as it passes by in 
the blood and help to select the desired effects that will result from the 
hormone’s stimulation. 

With this panoply of activities in mind, it is clear that if androgen 
levels decline with aging, for whatever reason, major shifts in physical 
and psychological status can be expected. There is a decrease in muscle 
strength and a deposition of abdominal fat. Symptoms include loss of 
muscle and bone mass, lack of energy, loss of balance, increased frailty, 
and decreased general well-being. The body’s ability to respond to in-
fection is reduced. Not only is there a decrease in immune response, 
but there is also a decline in the concentration of red blood cells, the 
oxygen-carrying component of the blood. As both the production and 
availability of biologically active androgens decrease, there is a decrease 
in libido, sexual potency, and erectile function. Androgen deficiency is 
associated with an increase in sleep disorders, irritability, and other 
mood changes. Some claim that it is also linked to memory loss and 
other cognitive functions. Together, these changes either in total or in 
part have come to be known as andropause, or androgen deficiency of 
aging men. 

Men produce estrogens that play the same vital role in maintaining 
bone density that these hormones have in women. If estrogen levels de-
cline in men, there is also a decrease in bone mass with an increased risk 
of fractures. Estrogens have other functions as well, including a role in 
regulating how testosterone is managed in the bloodstream and eventu-
ally metabolized. When testosterone enters the bloodstream, most of it 
is bound to a protein that makes the complex water-soluble. Because of 
its molecular structure, testosterone is mostly insoluble in the blood 
plasma. In its bound form testosterone is inactive. Only the relatively tiny 
unbound portion can make its way to target cells and exert its manifold 
influences. Estrogen in men stimulates the formation of this binding 
protein by the liver and therefore indirectly causes a reduction of the free, 
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active testosterone. Through this mechanism, when the estrogen level 
increases with aging, it can have a major influence in causing androgen 
insufficiency. 

There are other changes in the burden of illness of the aging male that 
are not directly the result of androgen deficiency but which may result 
from the lifestyle occasioned by the ebb in levels of testicular hormones. 
When men become less active and more obese, for example, they increase 
their risk of cardiovascular disease or lung disease, the major causes of 
death in men over 60. 

Androgen decline in the aging male is a fact of life. It leads to a syn-
drome in aging men consisting of physical, sexual, behavioral, and psy-
chological symptoms that include weakness, fatigue, reduced muscle and 
bone mass, impaired red blood cell production, reduced or absent sperm 
production, sexual dysfunction, depression, anxiety, memory impairment, 
and reduced cognitive function. While the physiological events that cause 
this change of life are not the same as the reasons for estrogen decline in 
women, the result is similar to menopause. 

Like women’s menopause, partial androgen deficiency in the aging 
male need not be an inevitable consequence of aging. Proper manage-
ment of lifestyle and androgen supplementation therapy can protect 
against the changes brought on by androgen deficiency and prevent the 
onset of frailty in older men. 
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13 • Is testosterone the only androgen 
the body produces? 

The testis produces several different hormones with androgenic activity. 
Testosterone is the most well known. It gets blamed for everything ma-
cho and its loss is lamented as a farewell to verve. A gradual decline in 
testosterone begins from the peak blood levels at about 20 years of age. 
Between ages 50 and 80, the average level of bioavailable testosterone falls 
more than 50%. There has been an effort to find synthetic compounds 
that can offset this aging decline. Androgens with unusual chemical 
structures proved to be a misguided approach because of their associa-
tion with liver toxicity. Unlike estrogenic hormones, plants and other 
natural sources have failed to provide a source of androgens for human 
application. Consequently, the source of molecular models for testoster-
one substitutes has been the human body. 

The normal pathways in the body for the synthesis of testosterone 
explain why men use various testosterone precursor compounds for body-
building or to derive other benefits from higher testosterone levels. Sold 
as nutritional supplements, these precursors are active orally and can be 
converted in the body to testosterone. Claims that are made for these 
products must be evaluated with the realization that they are not regu-
lated by the FDA and manufacturers have to prove neither their claims 
nor product safety before marketing those supplements. 
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Testosterone is by far the most abundant androgen in the body, but it 
is not the most potent. That distinction belongs to dihydrotestosterone, 
one of the conversion products of testosterone. A testosterone precursor, 
androstenediol, is also a considerably stronger androgen. It has several 
isomers, or chemical forms, and these vary in androgenic potency. Two 
weaker androgens that are rapidly converted to testosterone are DHEA 
(dehydroepiandrosterone) and its conversion product, androstenediol. If 
these compounds sound familiar, it may be because you can find an en-
tire shelf devoted to products containing them in nutrition stores. They 
are also popular subjects of web pages and magazine articles devoted to 
bodybuilding. 

The testis manufactures testosterone using as a starting material the 
much-maligned cholesterol, which serves also as precursor for the body’s 
life-supporting hormones of the adrenal gland. The main pathway for 
testosterone synthesis goes through the precursors DHEA, which has 
negligible androgenicity, and androstenediol, which is more androgenic. 
In another pathway, a weak androgen precursor, androstenedione, is 
converted to testosterone. The adrenal gland can also be a source of an-
drogens and normally does produce a small amount in the course of 
making cortisonelike steroids and other hormones. There are pathologi-
cal conditions in both men and women in which adrenal androgen pro-
duction becomes overwhelming. 

Enzymes present in the Leydig cells of the testis convert the choles-
terol molecule to testosterone. Along the way, intermediates are produced 
that have androgenic activity. They have a local action in the testis, where 
they influence sperm formation, and they can be found, with testoster-
one, circulating in the blood enroute to other target cells around the body. 
DHEA is an intermediate widely publicized as having health-promoting 
benefits, including protection for the brain from senility and prevention 
of osteoporosis. Over the past 50 years, animal experiments have sug-
gested that DHEA is a multipurpose hormone with antidiabetic, antiobe-
sity, anticancer, immunoenhancing, memory-preserving, and antiaging 
effects. DHEA can be converted in the body to dehydroepiandrosterone 
sulfate (DHEAS), inactive as an androgen but also asserted to have myriad 
beneficial properties. 

The DHEA/DHEAS complex is virtually inactive as an androgen. In 
the testis, conversion of DHEA to androstenediol enhances androgenicity 
substantially. In fact, androstenediol has about one and a half times the 
potency of testosterone. This means that some of the androgenic potency 
is lost during the conversion of androstenediol to testosterone. In another 
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pathway, androgenicity is reduced when some of the androstenediol is 
converted into androstenedione. Then, some of the potency is restored 
in the final step, conversion of androstenedione to testosterone. 

Sex hormone-binding globulin (SHBG) is a serum protein that, as its 
name implies, binds sex hormones. Because testosterone is not active in 
bound form, the more SHBG, the more testosterone is bound, and the 
less free testosterone is available to exert its androgenic activity. Given 
the importance of SHBG binding, the total testosterone value in the blood 
(bound plus free) is less significant for estimating bioactivity than the 
amount of free testosterone. Aging changes, therefore, are best followed 
by evaluating levels of SHBG. The presence of estradiol in men reduces 
the bioactive testosterone level because it raises the amount of SHBG. 
Hence, when a man’s estrogen level is beginning to rise, his available 
testosterone will be reduced. An elevated level of estrogen is a common 
characteristic of octogenarians. 

The factor that determines the potency of an androgenic molecule is 
its affinity for the androgen receptors of target cells. These receptors latch 
on to the free testosterone, or other androgen, in the circulating blood 
and transport the molecules to the cell nucleus where the steroid–recep-
tor complex acts to change the pattern of protein synthesis. This converts 
nonstimulated cells to stimulated cells with a different pattern of cell 
growth and proliferation. Stronger androgens occupy more receptor sites 
and tend to displace weaker androgens. 

Although androstenedione is a weak androgen, it fits into the scheme 
of things neatly because it can be converted to an estrogen (estrone), which 
in proper amounts has many important physiological functions in men. 
Testosterone can also be converted to the familiar estrogen estradiol. 
Estradiol plays a role in maintaining bone density, for example. When 
taken for bodybuilding or for other reasons, conversion of an androgen 
to excess estrogen can be a disadvantage because it can lead to feminiz-
ing side effects in men such as breast enlargement. 

Androstenedione sprang to notoriety when it was found in baseball 
player Mark McGwire’s locker during his record-breaking season of hit-
ting 70 home runs. In this case, it was undoubtedly the convertibility of 
androstenedione to testosterone that had appeal, not its conversion to 
estrogen. The enzyme that carries out the conversion of androstenedi-
one to estradiol is called aromatase because it adds an aromatic ring struc-
ture to the parent compound. 

Some athletes are familiar with androstenediol, used for bodybuilding, 
believing it has the advantages of not converting directly to an estrogen 
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and transforming more rapidly and more efficiently to testosterone. They 
are right. One study found that androstenediol could boost testosterone 
threefold compared to an equivalent amount of androstenedione. Both 
androgens enjoy the reputation of being safe to take because they are part 
of the normal process of testosterone synthesis within the body. That’s 
probably acceptable reasoning as long as the resultant serum testoster-
one levels are kept within normal limits. 

These precautions are not, however, a fully dependable safety net. After 
androgen is transformed to testosterone, the normal process brings about 
the conversion of testosterone to other androgen molecules by various 
tissues. The most important of these is the most potent androgen in the 
body, dihydrotestosterone (DHT). It is more than twice as potent as 
testosterone. 

The conversion of testosterone to DHT requires the action of an en-
zyme known as 5a-reductase, which is found in several tissues includ-
ing the prostate gland, other accessory sex organs, and the skin. This is a 
vital fact in considering HT for men because it is in the form of DHT 
that the body’s androgens stimulate the prostate, perhaps the main cause 
for concern about men using testosterone. This is why it is important to 
avoid supraphysiological levels of testosterone that can result in exposure 
of the prostate to high DHT concentrations. Yet scientists have found that 
the application of a gel that delivers exogenous DHT to the body through 
the skin daily for three months does not stimulate the prostate gland in 
any measurable way, so there may be a wide safety range that protects 
the prostate or the observation period may be too short. 

In the skin, DHT can cause overstimulation of the sebaceous glands, 
resulting in acne or of the hair follicles to cause hirsutism in women or 
accelerate male baldness patterns. Almost everyone, male or female, ex-
periences some flare-up of acne or less severe skin eruptions when, at 
puberty, androgen production goes into high gear. This is not the result 
of testosterone directly, but of DHT. DHT is not only produced in these 
tissues by the action of 5a-reductase, but DHT accumulates in these tis-
sues because they have androgen receptors with a strong affinity for the 
molecule. 

The rate of DHT production is highest in the prostate and other ac-
cessory sex organs. The necessary enzyme for its production is present 
in the liver, but it does not accumulate there. Muscle does not have the 
5a-reductase enzyme. Ultimately, testosterone is changed in the body to 
two principal active hormones: DHT, mostly in the male accessory sex 
organs, and estradiol, primarily in the liver, brain, and fat tissue. 
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The body has many circulating androgens that are part of the normal 
array of hormones, but each day a man produces mainly testosterone. 
For the principal androgens, the estimated production rates per day are: 
testosterone, 7 mg; androstenedione, 2.4 mg; and DHT, 0.3 mg. The sum 
of the actions of all these androgenic substances determines the overall 
biological impact of testosterone. This array of androgens does not mean 
that the body has a fail-safe system in case the testicular supply of test-
osterone falls. When testosterone production is interrupted, its precur-
sor hormones and conversion products will disappear as well. 

Finally, the body’s androgens, testosterone, its precursors, and its 
conversion products, are metabolized to inactive forms, which are excreted 
in the urine or the feces in about equal proportions. They are cleared from 
the body rapidly after they are made so the production process in the tes-
tis must continuously maintain testosterone levels that are normal for 
each age group. 
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14 • Why should men consider androgen 
supplementation therapy? 

It has not escaped men’s attention that physical, mental, and emotional 
changes mark their advancing years. It may hit home when friends joke 
about their midlife crisis, senior moments, lack of concentration, tired-
ness, nervousness, or irritability. The idea that something can be done 
about these age-related symptoms is appealing and has sparked growing 
interest. Some men start to use androgens with great expectations, rang-
ing from enhanced sexual prowess to youthful physical robustness. 
Elderly males hope that taking hormones will help them dodge the fate 
of old age: lethargy, memory loss, and frailty. 

Hormone therapy is gaining popularity among men, but the benefits 
they anticipate from this therapy are sometimes unrealistic. The reality is 
that androgen replacement is no more of a pathway to eternal youth for 
men than HT is for menopausal women. Like any other medication, an-
drogens carry benefits and risks and should be considered in this context. 

As men age, their body composition changes. Lean body mass (mainly 
muscle) decreases while fat increases; muscle strength and energy levels 
also decline. There is no single cause for these changes. It is a delusion 
to think that such changes can be put off indefinitely by so simple a so-
lution as testosterone supplementation. The search for the golden tes-
ticle has proven as futile as the quest for the fountain of youth. 
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Guinea pig testicle extracts and monkey glands are part of the early 
history of reproductive endocrinology, but modern science provides the 
facts that can correct misleading information and dispel false expecta-
tions. On one hand, one out of five older men maintains testosterone 
production in the normal range for healthy, virile young men; yet, they 
are still old. On the other hand, some normal young men with no symp-
toms of premature aging can have testosterone levels below the normal 
threshold. These observations reveal that there is more to youth and 
aging than hormone levels. This does not mean, however, that these levels 
are unimportant. 

Many scientific studies support the conclusion that as men grow older, 
declining testosterone production can contribute to the characteristics of 
aging. The strongest evidence comes from the finding that testosterone 
treatment can reverse many age-related changes. Testosterone supplemen-
tation in older men can prevent the increase in body fat, arrest muscle loss, 
and actually increase lean body mass. This is due to testosterone’s anabolic 
effect. This effect can be measured experimentally by the hormone’s abil-
ity to stimulate muscle growth in laboratory animals and in men. Scien-
tists are able to explain this muscle-building action on the basis of the 
ability of the hormone to stimulate muscle protein synthesis. Sophisti-
cated methods of molecular biology have shown that, in the muscles of 
healthy young men, androgen supplementation improves the intracellu-
lar utilization of amino acids, the building blocks for proteins, and stimu-
lates an increase in skeletal muscle protein synthesis. Although this has 
been measured in only a limited sample of bodily muscles, it can be as-
sumed to apply throughout the body where skeletal muscles provide 
strength. 

Heart muscle cells of both women and men also contain testosterone 
receptors. This would give these cardiac cells the ability to respond to 
androgens by accelerating the synthesis of proteins, but there are no clini-
cal reports of testosterone supplementation leading to cardiac hypertro-
phy. In fact, laboratory findings suggest that dihydrotestosterone, not 
testosterone itself, may be responsible for stimulating protein synthesis 
in cardiac cells. Nevertheless, this possibility cannot be disregarded and 
is another reason that it is important to maintain testosterone supplemen-
tation within normal physiological limits. 

Increase in skeletal muscle mass can be demonstrated when elderly 
men are treated with androgens. In one study, elderly, frail men received 
weekly testosterone injections, and the lean muscle mass in their legs 
increased by nearly 6% over 10 weeks. The muscle mass of men who had 
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the hormone treatment and also exercised improved even more. Another 
study found the same beneficial effect on lean muscle mass and a de-
crease in body fat when testosterone was applied either as a gel or via a 
skin patch. In fact, delivering testosterone transdermally proved to be 
more effective than taking the weekly injections. The magnitude of the 
response depended on the dose. Men who used a testosterone gel that 
delivered 100 mg each day had a muscle mass increase of more than five 
pounds in 90 days, and when the dose taken was 50 mg per day, the 
muscle weight increase was half as large. The gel treatment resulted in 
loss of about two pounds of body fat over three months. The body com-
position benefits gained depend on the size of the dose and the resultant 
increase in serum testosterone level. This means that by accurately moni-
toring the testosterone level in the blood in response to treatment, it is 
possible to adjust the dosage to achieve maximal benefit from supple-
mentation therapy. 

For safety reasons, it is important that the testosterone concentration 
in the blood serum caused by the transdermal treatment remains in the 
normal range and does not rise to higher levels. Determining blood levels 
of testosterone is not a difficult laboratory procedure, but the doctor who 
orders the tests should know the most reliable methods of sampling and 
testing. Timing of blood sample collection is important, and the deter-
mination of both total testosterone and biologically active hormone pro-
vides valuable information to help decide whether treatment might be 
helpful and, if so, at what dose. 

Increase in muscle mass does not automatically mean improvement 
in muscle strength, but studies have found increased strength is another 
benefit of testosterone treatment. Both upper and lower body muscle 
strength can be increased substantially in men using testosterone gel or 
patches. The increased strength can be achieved within 90 days in men 
using transdermal systems delivering either 100 mg or 50 mg/day. One 
relevant study continued the treatment for a full year and concluded that 
testosterone supplementation significantly improved upper body strength 
as measured by grip strength. This was evident after three months of 
treatment and continued throughout the year-long treatment period. Grip 
strength improvement is important because it is correlated with manual 
dexterity and how well older men can function in every-day life. 

In addition to testosterone, other hormones have been tested for 
androgen replacement. These are usually analogues such as dihydro-
testosterone, the conversion product that is several times more potent than 
testosterone. Dihydrotestosterone has the potential for stimulating the 
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prostate (and possibly heart muscle cells), so it is not a good candidate for 
long-term use. However, it has the advantage of not being convertible in 
the body to estrogens. Thus the chances of breast enlargement that some 
men experience when using testosterone over a long period of time may 
be overcome by the use of dihydrotestosterone. Dihydrotestosterone may 
have a different effect in older men than testosterone, which the body 
does convert to estrogen. In short-term studies, dihydrotestosterone 
improved lower limb muscle strength, but this may be a case where the 
risks outweigh the gain. 

Bone mineral density is another marker of aging influenced by test-
osterone. Peak bone mass is reached at an early adult age, and as men 
become older their bone density decreases. There are many reasons for 
this decrease including genetic factors, diet, exercise habits, and hor-
mones. Excess alcohol consumption can contribute to bone loss. In the 
human body, the physiology of maintaining normal bone structure and 
bone mineral density is a dynamic process. At any age, there is a balance 
of bone formation and resorption. This is referred to as bone remodel-
ing. The blood serum level of certain bone-specific enzymes can mea-
sure how remodeling is proceeding. With aging, this system can become 
imbalanced so that the cells that cause resorption outperform the cells 
that constantly replace bone. A person’s bone status can be determined 
by a blood test to measure bone-specific enzymes, by a urinalysis to de-
tect the by-products of bone remodeling, and by photometric measure-
ments of bone density. Each of these tests is available in comprehensive 
health care facilities. Excess resorption can cause lower bone density, 
osteopenia, or even the more severe condition of osteoporosis. Osteoporo-
sis in men leads to the risks of falls and fractures, a serious hazard of old 
age, even if the risk is lower than in postmenopausal women, who tend 
to lose a greater percentage of bone density with aging than men do. 

Testosterone reduces bone resorption; this limits the loss of bone 
minerals and results in an increase in density. To determine whether there 
is bone mineral density deficiency to begin with and to measure the re-
sults of treatment, measurements are usually made of the lower spine 
vertebrae. According to most scientific reports, the bones of the hip are 
less likely to respond to testosterone treatment. Since, with aging, hip 
fractures are frequently the result of falls, this is a troubling limitation, 
but it may be overcome by designer androgens with greater affinity for 
the type of bone present in the hip. 

Nevertheless, overall increase in bone density is a clear-cut benefit of 
testosterone supplementation. The greater the androgen deficiency to 
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begin with, the greater the benefit that can be derived from supplemen-
tation therapy. The most significant improvement in bone mineral den-
sity occurs during the first year of therapy. Long-term treatment maintains 
bone mineral density at appropriate levels for a man’s age. 

Testosterone supplementation should not be considered a replacement 
for good dietary habits. As they become older, men need to maintain their 
intake of calcium and vitamin D. There are also nonhormonal bone-
building drugs that can reverse low bone mineral density. 

After age 40, men report having decreased sexual activity and less fre-
quent intercourse. The decline continues into the 50s and beyond. There 
is also a loss of general interest in sex. Fifteen percent of men over 60 
respond in questionnaires that they have no sexual interest; the corre-
sponding rate in women of the same age is even higher. 

Certainly testosterone is involved in the maintenance or loss of sexual 
desire or interest, but other medical and social factors are also respon-
sible for these behavioral differences. This is true for both men and 
women. In stable marital relations, sexual activity depends on the atti-
tudes and needs of two individuals. Sexual interest is also influenced by 
the general state of health and by other hormonal factors such as thyroid 
function or the hormones of the brain and pituitary gland. According to 
neurologists, a secondary effect of L-DOPA, which reaches the brain when 
used for the treatment of Parkinson’s disease and other neurological dis-
orders, is hallucinations including sexual fantasies and sometimes the 
general awakening of sexual interest. 

Libido and sexual arousal are testosterone responsive. Testosterone 
administration to aging men can improve sexual activity by boosting li-
bido. Within three months of androgen supplementation that restores 
testosterone levels to physiological values, the age-related decline in sexual 
interest and enjoyment can be reversed. Studies that have gone on for 
three years have demonstrated that this benefit can be maintained if the 
treatment is continued. 

Erectile dysfunction (impotency) is more complicated than a simple 
androgen deficiency problem. The ability to have an erection is indepen-
dent of testosterone levels. Fewer that 10% of men with erectile dysfunc-
tion have low testosterone. Moreover, increasing the baseline levels of 
older men with normal testosterone levels does not influence their erec-
tile ability. Chronic conditions such as high blood pressure, arterioscle-
rosis (hardening of the arteries due to calcium deposition that reduces 
the blood vessel’s flexibility), atherosclerosis (narrowing of the arteries 
due to lipid plaque formation on the vessel’s inner wall), and diabetes 
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contribute to the problem, and some of the drugs for the treatment of 
these conditions can also impair potency. Viagra or other drugs that help 
to cause and maintain blood flow to the vascular system of the penis are 
the treatment of choice. They work by permitting and maintaining en-
gorgement of the penis. Before Viagra, mechanical devices were used to 
accomplish the same purpose. 

Testosterone therapy results in increases in hematocrit and hemo-
globin levels. As long as these values stay within normal limits, this 
activity is beneficial, particularly for men with low iron levels, even if 
they don’t have frank anemia. Anemia in older men is a frequently 
unnoticed condition that can account for the chronic tiredness, mental 
apathy, and lethargy characteristic of many elderly people. These symp-
toms, however, should prompt a more complete endocrine work-up. 
Aging brings about a decline in other hormones as well as testoster-
one. Among these is thyroxin, the hormone of the thyroid gland. At any 
age hypothyroidism is characterized by a low energy level. Because of 
the overall pattern of aging changes in the endocrine system, some 
doctors prefer the term “partial endocrine deficiency” instead of “par-
tial androgen deficiency” to describe the aging male. It is a more accu-
rate characterization. PEDAM is the acronym for partial endocrine 
deficiency in aging men. 

Sleep disorders are another symptom related to testosterone status that 
probably involves other endocrine factors as well. Thyroid and adrenal 
functions are certainly contributory, and melatonin, a brain hormone, is 
marketed as a sleeping aid. Melatonin levels are highest in infancy and 
then decline. What an intriguing prospect to be able to sleep like a baby! 
The improvement of sleep quality in elderly people by controlled release 
of melatonin has been claimed. 

Most evidence concerning the beneficial effect of testosterone supple-
mentation on sleep comes from responses of users. In survey studies, 
testosterone users report that their sleeping patterns improve when they 
are on therapy. Studies of interruption of breathing during sleep (sleep 
apnea), which causes sudden awakening have shown an increase in 
nightly episodes of sleep apnea in men taking testosterone supplemen-
tation. This may be an indication of a breathing disorder, and men using 
androgen therapy should be monitored for altered snoring habits. 

The benefits of testosterone supplemention are not inconsequential. 
Maintaining muscle mass and strength and preventing the heart-stress-
ing factor of abdominal fat deposition are good reasons for aging men 
to consider add-back therapy. In addition, the substantial evidence of 
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other benefits, including bone mineral conservation and maintenance 
of blood iron stores, encourage the treatment of androgen deficiency. 
Behavioral changes concerning sexuality are more difficult to quantify. 
When treatment regimens keep serum testosterone levels within the 
physiologically normal range, for most men with androgen deficiency the 
benefits outweigh the risks. 
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15 • What are the AST choices for men? 

Hormone replacement therapy for the aging man has a rich vocabulary. 
Some terms have been invented to fit specific products, and others are 
meant to convey a particular point of view about aging in men. Terms 
have even been adopted from the vernacular of the body-building cult, to 
whom the anabolic merits of testosterone are not unfamiliar. 

The term “male menopause” is probably the easiest understood by the 
general public, even though it is derived from the words meaning the “end 
of menstruation.” If mentioning andropause causes a puzzled gaze, add-
ing, “male menopause” serves to clarify quickly. The old-fashioned term 
“male climacteric,” also adopted from its female counterpart, still sur-
vives. Specialists in the field of andrology (the male equivalent of gyne-
cology) have favored “andropause.” Yet, it is still more likely to be found 
in crossword puzzles than in Florida cocktail party conversation. Convey-
ing greater precision, “androgen deficiency in the aging male” (ADAM), 
or “partial androgen deficiency in the aging male” (PADAM) have evolved 
in professional usage. Even more precise is the term “partial endocrine 
deficiency in the aging male” (PEDAM). Although it is not often used, 
this term conveys the most complete information. It differs from the 
others because it encompasses endocrine changes other than androgens, 
such as the drop in thyroid hormone production, growth hormone, or 
insulin fluctuations with aging. 

Hormone replacement therapy for men also has many names. Com-
panies that market testosterone for hormone replacement prefer the term 
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TST (testosterone supplementation therapy) instead of HRT. Other ac-
ronyms that have been used are AST (androgen supplementation therapy) 
and ART (androgen replacement therapy), not to be confused with the 
ART short for assisted reproduction technologies used in infertility treat-
ment. You will hear about androgens, designer androgens, or selective 
androgen receptor modulators, and the abbreviated term “andro” (refer-
ring to either androstenedione or androstenediol) has come into general 
usage. Steroids are referred to as “’roids” in the weight-lifting room. 

Many of the substances and hormones involved in male HRT have 
long, complicated chemical names, so the use of acronyms (DHEA in-
stead of dehydroepiandrosterone) or abbreviations (“dihydro” instead of 
dihydrotestosterone) is not uncommon. 

The first attempts to use testosterone clinically were not successful and 
contributed to a bruised reputation for the therapy and reluctance on the 
part of many andrologists, gerontologists, and clinical endocrinologists 
to prescribe its use. Because testosterone is metabolized rapidly in the 
body, it proved to be ineffective when given orally or by injection. This is 
what led to the injectable pellet form of delivery. Under-skin pellets re-
main available today containing 25 mg of a timed-release testosterone 
delivered over 4 months. With little information available concerning its 
pharmacodynamics, safety, and effectiveness, however, use of the pellet 
method has never gained popularity among prescribing physicians. 

Two other forms of therapy were introduced when chemists were able 
to make certain modifications to the testosterone molecule that main-
tained its androgenic properties but changed other characteristics. Oral 
activity was made possible by the synthesis of 17-alkylated derivatives, 
but this was an unfortunate chapter in testosterone supplementation 
history because these compounds caused liver damage, and this reputa-
tion has lived on. Longer-acting injectable preparations were made possible 
by using a chemically modified testosterone with side chains attached to 
the basic molecule. This modification extends the duration of action 
within the body. These testosterone esters are still used today after first 
appearing in the 1950s. 

By 2000, 20 injectable products containing testosterone or one of its 
longer-acting esters were available in the United States. Two of these, 
Depo-Testosterone and Delatestryl, accounted for 90% of the prescriptions 
filled for androgen injections. In 2000, total sales of injectable androgens 
were less than $22 million. Delatestryl and Depo-Testosterone combined 
captured $20 million of this small market. The active ingredient of Depo-
Testosterone is the ester testosterone cypionate, and Delatestryl contains 
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testosterone enanthate. The doses range between 200 and 400 mg taken 
biweekly or monthly. This schedule is a considerable improvement over 
earlier injectables that used a smaller ester, testosterone propionate and 
required an intramuscular injection two or three times a week. 

Soon after injection, the body’s enzymes remove the side chain from 
these esters and testosterone becomes available in the general circula-
tion. In order for the testosterone concentration to stay above the thresh-
old required for activity until the next injection, the initial level must be 
well above the normal range. These supraphysiological concentrations, 
the wide fluctuations in testosterone levels, plus the painful, repeated 
injections are major drawbacks for this means of drug delivery. Never-
theless, injectable testosterone esters have been on the market for many 
decades, mainly for the treatment of underdeveloped testes (hypogo-
nadism) in boys or young men. Although prescription survey informa-
tion can now distinguish between prescriptions written for this clear-cut 
indication and those intended to supplement testosterone in older men 
with partial androgen deficiency, this has not always been possible, so 
the historical use of testosterone by aging men is hard to measure. 

In 2001 the sale of all testosterone prescription products in the United 
States reached $200 million, and the nonprescription purchase of pre-
hormones which are converted by the body to testosterone has skyrock-
eted. Sold as nutritional supplements, these products (mainly DHEA and 
androstenedione) can hardly be kept in stock by the specialized stores 
that have sprouted up across the country selling vitamins and nonpre-
scription pharmaceuticals. 

When a transdermal testosterone gel (AndroGel) was marketed for 
the first time in the United States in 2000, even the company’s presi-
dent was surprised as the transdermal gel quickly took over the lion’s 
share of the testosterone supplementation market. Within the first year 
after being introduced, it became a $100 million-a-year product, and its 
use is still growing rapidly. Known in the United States as AndroGel 
1%, the clear, colorless, quick-drying gel contains 1% testosterone. It 
is applied on the skin of the upper arm, shoulders, or abdomen in quan-
tities that contain 50 mg, 75 mg, or 100 mg of testosterone. The skin 
serves as a reservoir for the sustained release of testosterone into the 
general circulation beginning within 30 minutes. Single daily applica-
tions from packets with measured quantities can establish a steady state 
within a day or two and maintain testosterone blood levels in the nor-
mal range for many months. A drawback is the possibility of skin-to-
skin transfer. 
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The FDA-approved labeling for AndroGel includes the statement that 
it can be used for replacement therapy in males for conditions associated 
with a deficiency or absence of endogenous testosterone. This clearly 
opens the door for use in hormone supplementation therapy in aging 
men. The widespread acceptance of the new gel product has boosted 
interest in male hormone treatment more generally, and several new 
topical gels are in development that use testosterone or other androgens. 

Transdermal delivery is also the basis for skin patch products that 
release testosterone. There are two types of testosterone skin patches. One 
type is applied to the skin of the scrotum (Testoderm or Testoderm with 
Adhesives) to enhance the local concentration and simulate the natural 
site of production. The other type (Androderm or Testoderm TTS) is 
applied almost anywhere else on the body. Androderm is sold in patches 
containing 2.5 mg testosterone and, according to the dose prescribed, one, 
two, or three patches are applied every day. Testoderm TTS comes in 
5-mg patches and is also changed every day. To mimic the normal diurnal 
rhythm of testosterone production, the patch is supposed to be applied 
in the early morning. The high-maintenance nature of this procedure does 
not help develop product loyalty, so it is not surprising that these patches 
quickly lost popularity to the gel as soon as the gel was introduced. Within 
one year, the volume of sales of all four of these established patch prod-
ucts combined reached no more than one-third that of AndroGel. 

Androgenic prescription drugs taken orally are available for all hypo-
gonadal indications, but their use is minimal and they are used only rarely 
for androgen replacement in aging men. Although 12 testosteronelike 
prescription products for oral use are sold in the United States, three 
dominate the market: Android-10, Halotestin, and the generic steroid 
fluoxymesterone. Android-10 is methyl testosterone prepared in 10-mg 
pills. The usual dose is 10–50 mg a day. Fluoxymesterone is contained in 
two products (Android F and Halotestin). Its name comes from the fact 
that a fluorine molecule is inserted into the basic testosteronelike struc-
ture. As fluorine belongs to the halogen group of chemicals, fluoxy-
mesterone is sometimes referred to as a halogen-substituted steroid or 
halogenated steroid. Fluoxymesterone is very short acting (less than 10 
hours) so pills need to be taken frequently during the day to maintain an 
effective blood level. 

The Organon Company of Holland and its licensees in 90 countries 
market an oral androgen called Andriol. It is available in Canada but not 
in the United States. Andriol is an ester of testosterone with a lengthy 
side-chain (undecanoic acid). Because of this modification, it is absorbed 
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differently from other oral medications. Instead of passing from the gas-
trointestinal tract to the liver, Andriol is absorbed from the gut into the 
lymphatic system. This results in bypassing the liver on first pass, thus 
avoiding hepatic toxicity. In the lymphatic system, the side chain is re-
moved and the compound now becomes testosterone. It moves from the 
lymphatic system to the general blood circulation and interacts with tar-
get cell androgen receptors. Andriol (40-mg pills) is marketed for its ana-
bolic properties in some countries and for partial androgen deficiency in 
aging men, in others. Because the testosterone ester is metabolized and 
cleared from the body quickly, the pills must be taken frequently during 
the day (total dose of 120–160 mg). Serum levels fluctuate widely. Andriol 
has been on the world market since 1978, but its introduction into the 
United States is unlikely. The anticipated market is too small to warrant 
the investment necessary to carry the drug through the required steps 
for FDA approval. Moreover, the enthusiastic claims of benefits found 
in advertisements for Andriol in some countries would not be allowed 
by the FDA without substantiating data. 

Androgens available only through a doctor’s prescription are FDA-
approved for many characteristics including purity and batch consistency. 
They also have to meet strict regulations concerning proof of safety and 
efficacy before being put on the market. Even the packaging and its la-
beling are scrutinized for accuracy by the FDA before approval is granted. 
Unwarranted claims in advertising can result in withdrawal of approval. 
The most frequently used FDA-approved prescription androgens in the 
United States are listed in table 15.1. 

In addition to androgens prescribed as FDA-approved drugs, a plethora 
of products are distributed in the United States as unregulated dietary 
supplements or are illegally imported and sold through the internet or 
other sources. These include products similar to those listed in table 15.1. 
Many are counterfeits of FDA-approved products. These are medicines 
that are deliberately and fraudulently mislabeled and can be totally use-
less or even harmful. The illegal market of steroids in the United States 
is believed to be $300–$400 million, virtually double that of the prescrip-
tion drug market. Since steroids are classified as class 3 controlled sub-
stances under the Anabolic Steroid Control Act of 1990, acquiring an 
unauthorized steroid illegally not only puts you at a health risk but is also 
a felony. Ethical pharmaceutical companies maintain a wide array of prod-
ucts that can be safely used for androgen supplementation for aging men, 
and more are in the research pipeline. We are fortunate in the United 
States to have a drug distribution system that is structured, organized, and 
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Table 15.1. Prescription Androgens Used in the United States 

Administration Product name Androgen used 

Transdermal 

Injectable 

Oral 

Subdermal 

AndroGel 1% 
Androderm 
Testoderm TTS 
Testoderm 
Testoderm/Adhesive 

Depo-Testosterone 
Delatestryl 

Testred 
Android 10 
Halotestin 

Pellets 

Testosterone 
Testosterone 
Testosterone 
Testosterone 
Testosterone 

Testosterone cypionate 
Testosterone enanthate 

Methyl testosterone 
Methyl testosterone 
Fluoxymesterone 

Testosterone 

Products with annual sales that exceed $1 million are listed. 

regulated. It is a foolish decision to take the risks of using unproven and 
untested products for which unsubstantiated claims are made or to acquire 
them from countries with weakly regulated pharmaceutical markets. 

Several scientific journal articles describe the use of human growth 
hormone (hGH) to offset the symptoms of partial endocrine deficiency 
in aging men. Growth hormone is a large, complex protein hormone 
produced by the pituitary gland. The hormone plays an important role in 
stimulating growth in children, and its prescribed use for this purpose 
in children with growth hormone deficiency is FDA approved. Because 
there is a gradual decline in growth hormone production with aging, some 
doctors have explored the benefits of replacing growth hormone in aging 
men. Improvements in just about every bodily function have been claimed, 
including reversal of the graying of hair, disappearance of wrinkles, and 
the prospect of a vigorous life beyond age 100. 

We do not have personal experience with this suggested form of hor-
mone therapy either in clinical practice or through research on growth 
hormone, so we leave it to others to discuss it in the books and articles 
written on the subject. Some writers are unabashed enthusiasts; others 
are severe critics. Replacement therapy in aging men (or women) is not 
an FDA-approved use of growth hormone. The effects of growth hormone 
treatment in adults with growth hormone deficiency described in the 
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FDA-approved package insert are limited to beneficial changes in body 
composition after treatment by daily self-injections for six months. Using 
growth hormone for a year could cost about $20,000, apart from the cost 
of careful medical management that is required. Medical follow-up on a 
regular basis should not be overlooked because of the possibility of po-
tentially serious side effects. According to the manufacturers, experience 
with prolonged growth hormone treatment in adults is limited. 
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16 • The first designer androgen for men 

“Designer estrogen” has become a household term. Now, the first de-
signer androgen is in the research pipeline and may soon be available 
for use in androgen supplementation therapy. 

The term “designer” applied to either an estrogen or an androgen is 
meant to convey the idea that the hormone is designed to maximize cer-
tain effects and minimize others. A designer estrogen or androgen is an 
engineered drug that possesses some, but not all, of the actions of the 
original hormone. Designer estrogens are also referred to as SERMs, 
which stands for “selective estrogen receptor modulators.” This termi-
nology is based on their mechanism of action at target cells. 

A comparable term for a designer androgen would be a SARM, a selective 
androgen receptor modifier. They, too, appear to have an important future 
for replacement therapy. In this case the user population will be aging men. 
What the acronym SARM conveys is that the compound is able to select 
androgen receptors in some tissues and exert an androgenic or anabolic 
effect, while avoiding cell stimulation and proliferation at other locations. 

Early work based on this principle led to development of antiandrogens 
that interfere with the action of testosterone without imparting replace-
ment androgenic activity themselves. Cyproterone acetate is an anti-
androgen that competes with testosterone at the receptor sites of target 
cells that are programmed to respond to androgens. Because of a lack of 
specificity (it can also modify other hormone receptors), cyproterone has 
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limitations for clinical use. Proscar (finasteride) is another example of 
an androgen with greater selectivity. Prescribed for the treatment of pros-
tate enlargement, finasteride lowers the level of dihydrotestosterone (DHT) 
in the prostate by inhibiting the action of the 5a-reductase enzyme. This 
is the enzyme that converts testosterone to dihydrotestosterone, the po-
tent prostate-stimulating androgen. Because finasteride is not, itself, 
androgenic, this results in a tempering of the androgenic stimulation that 
promotes prostatic hypertrophy. It acts similarly on the androgen recep-
tors of the hair follicles in the skin. With lower levels of DHT present, 
male-pattern hair loss can be delayed. This unexpected finding delighted 
the manufacturers of Proscar, and led to the introduction of another 
finasteride product, Propecia, sold specifically to combat male baldness. 

Suppose you wanted to create a designer androgen for supplementa-
tion therapy for aging men. You could call together a group of experts, 
start with a strategy session, and ask, What would be the best goal in try-
ing to engineer a designer androgen for androgen supplementation 
therapy? A wise conclusion would be to avoid the risk of prostate stimu-
lation while maintaining the benefits of androgen replacement therapy. 
It is, after all, the fear of prostate hypertrophy and even prostate cancer 
that is the main restraint on greater use of androgens in aging. Your plan-
ning session might pursue the following logic: We know that androgenic 
stimulation of the prostate is the result of the conversion of testosterone 
to DHT, the much more powerful androgen. We also know that this trans-
formation is brought about by the enzyme 5a-reductase, which is present 
in high concentration in prostate tissue. Let’s design an androgen mole-
cule that will be protected from the reductase enzyme but will still attach 
to the androgen receptors of other target cells. We would like a compound 
that retains its muscle-building and bone-strengthening activity, as well. 
In other words, we want an anabolic agent with selective androgenic 
activity, excluding the prostate. 

This is exactly what scientists at the Population Council in New York, 
led by the late Carl Monder, a chemist, and endocrinologist Wayne Bardin, 
accomplished. The compound they settled upon and developed, sitting 
unused on the shelf of the Upjohn Company in Kalamazoo, Michigan, was 
7a-methyl-19 nortestosterone, now better known by its acronym and trade 
name, MENT. Monder made the key discovery that the presence of the 
7a-methyl group on the testosterone molecule prevents the 5a-reductase 
enzyme from transforming the molecule to DHT, or a similar derivative. 

Joined by other Population Council scientists, particularly Kalyan 
Sundaram, Monder and Bardin did exhaustive studies on the chemistry, 
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pharmacology, safety, and activity of the compound. In October 2000, the 
Population Council and Schering AG of Berlin announced a licensing 
agreement under which Schering would take over the development, 
manufacture, and worldwide marketing of MENT for hormone replace-
ment therapy. The product is now being developed by Schering and has 
reached the stage of wide-scale clinical trials (phase III) to evaluate its 
effectiveness. Safety studies have already been completed satisfactorily. 
Barring unforeseen problems, MENT could be introduced for use in 
Europe by 2004, and in the United States a year later. 

Like testosterone, MENT is not very active orally, so a different deliv-
ery system is required. The most advanced work has been with subder-
mal implants, similar to those used in NORPLANT contraceptive implants 
for women. This closes the circle that began many years earlier when 
Population Council scientists realized that long-term steroid hormone 
therapy can be delivered by using subdermal implants. When the research 
leading to NORPLANT began, we believed it could become an implant 
method of contraception that men could use. Several compounds were 
tested but none had sufficient potency or other characteristics required 
for an acceptable male implant method. The rate of release of testoster-
one, for example, was so rapid that an implant would empty too quickly 
to be practical. At the same time, new compounds were emerging for 
female contraception. The power of facts and data, therefore, prompted 
further development of an implant delivery system for a long-acting con-
traceptive method for women. More work on a comparable male method 
had to await further advances in the understanding of androgens and their 
mechanism of action. This has now been accomplished. 

MENT has all the properties necessary for the subdermal implant 
method of delivery. It is a very potent androgen (10 times more potent 
than testosterone), and it is available in a form that remains stable when 
stored as a crystalline powder within the capsule at body temperature. It 
is soluble in the plastic matrix that makes up the capsule wall. This means 
that it will be released from the capsule at a steady rate depending on the 
differential between its solubility in the matrix and the surrounding bodily 
fluids. As a subdermal delivery system, it reaches the general circulation 
avoiding a first pass to the liver, which could cause rapid inactivation or 
liver toxicity. The high potency means that a capsule of practical dimen-
sions can hold a quantity of the hormone powder that will last a long time. 
By modifications of the capsule matrix, the rate of release can be con-
trolled to make implants that are long-acting in order to provide long-
term effectiveness. The effective life of MENT implants is at least six 
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months. Consequently, two semiannual visits to a doctor’s office for cap-
sule placement could replace daily pill or gel use, weekly patch applica-
tion, or monthly injections of testosterone products. By this method, a 
man can obtain a full year of low-maintenance, uninterrupted hormone 
replacement therapy. The six-month intervals also provide good timing 
for check-ups that men should schedule anyway while on androgen re-
placement therapy. The capsule dimensions are small enough to permit 
placement under the skin through a narrow trochar, using local anesthetic 
applied to the insertion site, usually the upper arm. The entire procedure 
takes less than three minutes. Properly done, the removal of empty cap-
sules is equally simple. MENT is also being studied for use in gel or patch 
delivery systems to provide choices in therapy methods. 

Detailed information on the advantages of MENT for partial androgen 
deficiency in aging men must await the completion of more clinical trials. 
Meanwhile, studies have been done on some key issues. Like testosterone, 
MENT is a potent suppressor of pituitary gonadotrophin secretion so that 
it can suppress testicular hormone production as well as sperm produc-
tion (its potential as a male contraceptive is not being overlooked). The 
compound serves as an excellent add-back therapy because it is 10 times 
more active than testosterone. In contrast to testosterone, its action is pros-
tate sparing. It retains the testosteronelike characteristic of being convert-
ible to an estrogen (7a-methyl estradiol), so that it can prevent bone loss, 
osteopenia, and osteoporosis. Although specific studies have not yet been 
carried out to measure the effects of MENT on body composition, muscle 
strength, or sexual interest and behavior, there is no reason to believe that 
it behaves differently from testosterone or other androgens in these respects. 
Indeed, its high potency may provide extra strength to elicit these favor-
able responses. Clues that this may be expected come from animal studies 
in which MENT is five times more potent than testosterone in maintain-
ing sexual behavior. Because of this high potency, only a low daily dose of 
MENT is needed, making feasible delivery by an implant system. 

To assure stability during storage, implants are filled with a chemi-
cally pure powder of the acetate form of 7a-methyl-19 nortestosterone, 
but as it is released from the implant into circulation, the acetate part of 
the molecule is rapidly lost. The compound is immediately converted to 
MENT itself as soon as it enters the body. 

The effects of long-term use of MENT by men is not known, but ani-
mal studies are reassuring concerning long-term safety. MENT does not 
bind to the carrier protein, sex hormone binding globulin (SHBG), which 
enhances the solubility of other steroid sex hormones in the blood se-
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rum. This assures its bioavailability and fast clearance from the body. As 
MENT is cleared rapidly in humans, no accumulation would be expected. 

The single implant or two implants that will most likely be the preferred 
dose used for androgen supplementation will release 0.5–0.7 mg of MENT 
per day. Considering that the estimated testicular production rate of test-
osterone by normal young men is 7 mg per day and that MENT is about 
ten times as potent as testosterone, this will provide almost complete andro-
gen add-back for the aging male at a very constant rate, without the need 
for strict compliance or adherence to a precise dosing schedule. Achieving 
this with the knowledge that receptors in the prostate, skin, and hair follicles 
will not amplify the androgenicity of this designer androgen will be a major 
advance for male HRT and will undoubtedly trigger the search for com-
pounds with similar advantages. Implants and other delivery forms of 
MENT will have several uses in andrology, including the treatment of hypo-
gonadism, male contraception, therapy for delayed puberty in boys, as well 
as for replacement therapy for partial androgen depletion in aging men. 
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17 • Can men safely use AST? 

An accurate term to describe the hormonal changes of older men is “par-
tial androgen deficiency.” Androgens stimulate male anatomical structures 
such as the prostate gland and also effect other masculine characteris-
tics. These hormones also influence many general metabolic functions, 
including bone mineral density, maintenance of muscle cells, and the 
hemoglobin content of blood. Strictly speaking, androgens cannot be 
called “male hormones” because the ovaries and adrenal glands of women 
also produce them. 

There are several androgenic hormones produced by the body or that 
chemists can synthesize in the test tube, but the obvious androgen to use 
for male replacement therapy is testosterone, the principal hormone pro-
duced by the testis. The level of testosterone production decreases in men 
as they age. By the time a man reaches 70 years of age, his level of bio-
logically active testosterone has fallen to half its level at age 20. Whether 
this is the defining cause of aging changes, however, remains controver-
sial. Although studies of large numbers of men show that in the general 
population, free testosterone (the component of the circulating hormone 
that is biologically active) concentrations decline by up to 1% per year, 
some doctors believe that a falling testosterone level is a measure of ill 
health in aging men. This point of view suggests that the percentage of 
healthy older men who need testosterone therapy is low. Alternatively, it 
is argued that all men that have testosterone values in the low or below 
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normal range could benefit from add-back therapy. The mounting evi-
dence published in some of the most respected scientific journals sup-
ports this position. 

Use of androgen supplementation is increasing. Partly, this growing 
interest is because of the changing demographics of America. Baby 
boomers are now over 50. During the next 25 years the elderly popula-
tion (age 65 and over) will increase by more than 50%, according to the 
U.S. Census Bureau. Market analysts believe that approximately 5 mil-
lion American men, mainly in the older age groups, have lower than 
normal levels of testosterone. By 2025, the total could be 15 million. 

In 2001 the sale of testosterone prescription products in the United 
States was twice as high as the previous year’s total. When a transdermal 
testosterone gel (AndroGel) was marketed for the first time in the United 
States, it immediately gained widespread acceptance for testosterone 
supplementation in older men with partial androgen deficiency. 

Although hormone replacement for men is gaining popularity, the 
question of its safety often arises. Are there risks that would outweigh 
potential benefits? The Controlled Substances Act of the United States 
classifies testosterone and similar anabolic agents as schedule III con-
trolled substances. This classification means that while the substance has 
a useful and legitimate medical purpose, it should not be used without 
proper medical supervision, and the Drug Enforcement Administration 
has the authority to control its distribution. The Anabolic Steroid Con-
trol Act of 1990 criminalizes sale and possession of any anabolic steroid 
intended for nonmedical use. 

There are three main reasons for these constraints and for the reluc-
tance of some doctors to give testosterone supplementation to men: po-
tential for liver damage, fear of prostate stimulation, and concern about 
its effect on the heart. Even today, many doctors, especially urologists, 
hold these concerns. The stimulatory action of testosterone on the pros-
tate gland is so well known that urologists concerned with prostate can-
cer or benign prostatic hypertrophy (BPH) would be likely, for this 
reason alone, to veto a patient’s decision to consider the use of testoster-
one supplemental therapy. This is understandable considering that for 
a long time the only treatment for prostate cancer began with orchiec-
tomy (surgical removal of the testes) in order to eliminate the body’s 
source of testosterone. The discovery of a hormonal treatment for pros-
tate cancer that suppresses testicular production of testosterone earned 
for the late Charles Huggins of the University of Chicago the only Nobel 
Prize in Medicine ever awarded to a urologist. This recognition, in 1966, 
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awarded for the discovery of a method to eliminate the body’s testoster-
one, was an ironic twist considering that 27 years earlier the Nobel had 
gone to two German chemists for discovering how to synthesize test-
osterone in the laboratory. 

A more sophisticated treatment, essentially chemical castration, is 
achieved by the administration of an analogue of a brain hormone (an-
other Nobel Prize-winning discovery) that eliminates the function of the 
testis as efficiently as the surgeon’s scalpel. Nowadays, castration is not 
a first-line treatment so that men who have been diagnosed with pros-
tate cancer may undergo surgical removal of the cancerous prostate gland, 
various types of radiation therapy, or watchful waiting with no treatment 
at all. This is the choice triad given to patients; with each the body’s own 
testosterone-producing system (the gonads) remains intact. 

If physicians do not believe it is necessary to remove the endogenous 
testosterone source from men with prostate cancer, why would it be a 
hazard with respect to prostate stimulation to keep the hormone’s level 
within physiological range in normal men with partial androgen defi-
ciency? This reasoning has led to a greater willingness to accept the idea 
that men can be given testosterone, as long as the circulating level stays 
within normal limits. In adult men, this is between 3 ng/ml and 8 ng/ml 
of blood. Keeping within this range is feasible with products now mar-
keted, regardless of age or body weight. Studies with AndroGel, for ex-
ample, found that over a six-month period, 9 out of 10 men maintained 
serum testosterone levels within the normal range. Transdermal patches 
such as Androderm and Testoderm can also deliver testosterone in this 
controlled fashion. Moreover, we now have the prospect of the first de-
signer androgens (see chapter 16) that suppress and replace the body’s 
own testosterone and have all the beneficial androgenic and anabolic 
effects but do not stimulate the prostate. 

Cardiologists have generally believed testosterone to be a heart-un-
friendly hormone. Because coronary artery disease is seen more frequently 
in men than in women, it was thought that testosterone may play a causal 
role in this increased risk. Now, it appears the opposite may be true. 
Research has shown that testosterone reduces the incidence of several 
factors associated with heart disease. Testosterone treatment decreases 
total cholesterol levels significantly and improves the ratio of high-density 
lipoprotein (HDL) to low-density lipoprotein (LDL) cholesterol. Men in 
the general population with higher testosterone levels have higher levels 
of HDL cholesterol and lower levels of triglycerides, another heart-risk 
component of the blood’s lipid profile. Moreover, there are other blood 
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lipid factors that carry risk for coronary artery disease, and their level is 
also reduced by testosterone. 

There is gathering evidence of other heart-sparing actions of testoster-
one. In otherwise healthy men, lower than normal testosterone levels over 
time can lead to accumulation of abdominal fat, a factor generally believed 
to increase the risk for atherosclerosis. This can be prevented or reversed 
by the administration of testosterone. Several studies have found that 
testosterone reduces exercise-induced ischemia (oxygen deprivation) in 
the heart muscle of men with established coronary artery disease. This 
beneficial result is due to the direct effect of testosterone on vasodilation; 
it improves relaxation of coronary arteries, which is beneficial but is 
impaired in coronary heart disease. Low doses of testosterone may re-
lieve chronic angina, the pain that signals heart disease and can be incapaci-
tating. In research on this subject, men with angina taking an exercise stress 
test showed a significant increase in exercise time when taking testoster-
one compared to when they did not take a testosterone supplement. 

Cardiovascular disease is a major cause of illness and death in older 
men. Before there will be general acceptance of testosterone therapy, the 
safety of androgen replacement for heart disease factors needs to be firmly 
established, including an analysis of long-term effects. Much has been 
published on this subject, and more research is in progress. Until now, 
the available data give reassurance that from the cardiovascular perspec-
tive, testosterone is safe for older men experiencing partial androgen 
deficiency. 

Androgens carry a bad reputation concerning liver toxicity. This 
comes from the past history of testosteronelike medications. A particular 
type of synthetic androgen, referred to as 17a-alkylated androgens (for 
example, methyl testosterone), became popular for treatment of hypogo-
nadism. Their popularity was generated by the convenience of oral effec-
tiveness, a welcomed alternative to frequent, sometimes painful injections 
or the insertion of pellets under the skin, a form of delivery that proved 
to be erratic and inconsistent. The orally effective alkylated androgens 
pass directly from the gastrointestinal tract to the liver. This creates a high 
initial bolus of the drug reaching the liver, without the benefit of first 
having the dilution effect of passing into the general circulation. With 
long-term use, these alkylated compounds taken orally can cause an in-
crease in certain liver enzymes, jaundice, and liver damage. They have 
even been implicated in liver cancer. There is one testosterone ester 
(Andriol) used as oral medication that avoids the bolus impact on the liver 
because it is absorbed through the body’s lymphatic system. Although it 
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is orally active, it is not very potent and requires multiple doses a day. It 
is marketed in Canada, Europe, and Asia but not in the United States. 

In 2001 six oral androgen products that use 17a-alkylated compounds 
were still marketed in the United States but are rarely used. The total 
volume of their sales was less that 2% of the total prescription sale of an-
drogens in the United States. They have disappeared from use in Europe. 
The experience with the alkylated derivatives of testosterone is the rea-
son that some doctors believe that testosterone may interfere with liver 
function. Hence, the reputation concerning liver toxicity lives on. The 
androgen used in the transdermal products that constitute the bulk of 
androgen prescription sales do not produce these adverse effects. The 
modern testosterone products on the market were carefully evaluated 
before receiving FDA approval and have a clear record with respect to 
liver toxicity. 

Testosterone is also known to stimulate the production of erythrocytes 
(red blood cells), thereby increasing the blood’s oxygen-carrying capac-
ity. Called hematopoiesis or erythropoiesis, this effect is one of the rea-
sons for the illegal use of androgens by athletes. As stimulation of 
erythrocyte production continues, the percentage of blood volume occu-
pied by the red bloods cells increases. This is measured as the hemat-
ocrit, and it can become a health risk for clot formation if it exceeds normal 
limits and the blood becomes overly viscous. With older injectable an-
drogen products that increased testosterone levels above normal, this was 
a problem that required close regular monitoring of the hematocrit, but 
the newer transdermal delivery systems maintain more physiological 
levels of testosterone and produce less erythropoietic stimulation. Test-
osterone does not have a direct effect on normal clotting characteristics 
of blood but could affect the action of blood-thinning drugs like coumadin, 
a medication frequently used by elderly men, resulting in the need for 
dose adjustment. 

As interest in testosterone supplementation in older men has increased, 
the attention given to the safety issues has grown significantly, and it has 
become evident that the pattern of side effects with the older, alkylated 
androgens does not apply to testosterone, particularly when used in a 
transdermal delivery system which avoids the first pass to the liver. The 
number of scientific studies of testosterone supplementation is impres-
sive and makes it possible to draw evidence-based conclusions on issues 
that were previously uncertain. The weight of scientific evidence con-
firms that many of the older fears of testosterone therapy are unfounded. 
Doses of testosterone or other androgens that maintain an older man’s 
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bioavailable testosterone level within physiological range can be taken 
safely. The feasibility and convenience of safe androgen supplementa-
tion is enhanced by the availability of user-friendly, transdermal delivery 
systems. The prospect of designer androgens, of which MENT is the lead-
ing example, promises even greater confidence in the safety of hormone 
replacement therapy for men. 
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18 • Should aging men use 
nonprescription androgens? 

Barry Bonds wiped out Mark McGwire’s home run record just three years 
after it was set. Muscle Builder magazine would be thrilled to have either 
one of them on its cover. Spindle-legged and paunchy Babe Ruth reigned 
as Sultan of Swat for 34 years before lanky Roger Maris unseated him in 
1961. The Maris record held for 37 years. When Bonds was heading to-
ward his record 73 home runs, a baseball league official, concerned about 
the possible use of steroids by players to build greater muscle mass, is 
quoted as saying, “Look at these guys. Look at their arms, their upper 
bodies, their thighs. All of a sudden they’re huge. You can’t do that in 
the gym.” After Bonds started the next season with four homers in the 
first two games, his team trainer said, “They all take vitamin supplements. 
Barry does that, uses protein drinks, over-the-counter stuff.” By the end 
of the season the players union had agreed to random testing for steroids, 
and a noted sports orthopedist, James Andrews, was quoted as saying that 
the bulking up and the increased injuries in baseball are attributable to 
steroids and supplements. 

Professional athletes don’t like to talk about steroid use, so we are left 
to speculate. The quantity of nonprescription steroids purchased by profes-
sional and amateur athletes, including high school athletes, is mind bog-
gling. One study put the annual dollar amount at $800 million. That’s four 
times as much as the total spent on all prescription androgens combined. 
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The reason athletes take these products is to crank up their testoster-
one levels to enhance muscle building. They cannot use testosterone it-
self because that would be illegal; it is a prescription drug regulated by the 
FDA. The way around this ban is to turn to the easily available prehormones 
and let the body do the final conversion. Testosterone has well-known 
anabolic (protein build-up) effects in addition to its role of maintaining male 
characteristics. It does this through stimulation of muscle protein devel-
opment by more efficient utilization of amino acids (the building blocks 
of proteins) in muscle cells. Androstenedione or DHEA (dehydroepian-
drosterone), the two main prehormones used for muscle building, can 
be bought over the counter in any GNC store or a multitude of other 
outlets. Type in “andro” on the Internet and you will bring up links to 
131,000 web sites. Most of them relate to androstenedione. There are 
products, suppliers, clubs, newsletters, or chat groups to choose from. 
Promotional material concentrates on how far and how fast androstene-
dione enhances testosterone. The most extreme promotional claim we 
could find spoke of a 400% boost above normal range. One promised 
134% testosterone increase in thirty minutes. 

The Mark McGwire disclosure in 1998 that he routinely used an-
drostenedione prompted several studies on its effectiveness. Scientists 
evaluated the testosterone-enhancing and muscle-building effects of 
androstenedione or DHEA in doses from 100 to 300 mg a day, the range 
recommended by most products on the market. The results fell far short 
of expectations. Scientific studies at major universities find little or no 
difference between androstenedione and placebos. But if androstenedi-
one doesn’t work any better than sugar pills, where did those guys get 
those big muscles? Vitamins? Protein drinks? In the gym, as they claim? 
And how do you explain the former East German Olympic team whose 
doctor described the routine use of androstenedione by nasal spray in the 
years that the East German teams won most of the medals? Were they 
deluding themselves into record-setting performances? 

While athletes are convinced that these drugs are effective, scientists 
cannot find supporting data. Eager to believe the promised benefits, many 
athletes accept anecdotal information that promises safety and spectacu-
lar results. Scientists, on the other hand, have not obtained data to sup-
port those claims. They expect to see, for example, meaningful differences 
in testosterone blood levels if someone uses androstenedione. 

One study, sponsored by the Office of the Commissioner of Baseball 
and the Players Association, was done by Benjamin Leder and colleagues 
at Harvard University. Young men took either 100 mg or 300 mg doses 
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of androstenedione daily. The lower dose had no effect. The higher dose 
did cause a transient rise (34%) in serum testosterone level, and then the 
level fell back down again as the estrogen level rose (testosterone is rap-
idly converted to estradiol). The increase did not come close to the exag-
gerated claims made for many androstenedione products. Another study 
done at Iowa State University, home of the perennial NCAA wrestling 
champions, found no increase at all with 300 mg daily doses, taken in 
divided doses of 100 mg three times a day. Other studies were carried 
out in Texas, Florida, California, and Tennessee, all at universities with 
strong programs in sports medicine (to say nothing of their football 
teams). Their conclusions were similar. The Texas authors reported that 
oral androstenedione did not increase plasma testosterone concentrations 
and had no anabolic effect on muscle protein metabolism. The Tennes-
see researchers studied physiological and hormonal influences of andros-
tenedione and androstenediol supplementation in men 35–65 years old. 
They found that 12 weeks of androstenedione use did not differ from 
placebo with respect to body composition or muscular strength. Total 
testosterone levels increased 16% after 1 month of use, but by the end of 
12 weeks they returned to pretreatment levels. There were no benefits 
noted in the androstenediol group. The Florida project concluded that 
neither DHEA nor androstenedione elicits a statistically significant in-
crease in muscle mass, strength, or testosterone levels in healthy adult 
men over a 12-week period. The doses used in all these studies followed 
the manufacturer’s recommended dose of 100–300 mg per day. 

Either the country’s scientists are designing their studies improperly, 
or the country’s young athletes are downing hundreds of millions of 
dollars worth of useless pills that might even be harmful. We cannot dis-
count the possibility that the design of the studies could be misguided or 
confounded in several ways. For example, the age of the men studied could 
be an important variable. This has been tested, however, and proves not 
to be an important factor. In one study that included men 30–56 years 
old, there were no age-related differences in response. Or, the initial tes-
tosterone status of subjects in the studies could influence the results. 
Generally, men with normal testis function were enrolled because the 
primary objective of these investigations was to determine if young ath-
letes were deriving any benefits from the use of androstenedione. It could 
be misleading to generalize the results to include older men, particularly 
aging men with partial androgen deficiency. 

Another issue is whether the products used were pure and whether the 
subjects complied with the intended schedule. In a UCLA study, the in-
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vestigators learned that there was a contaminant in the androstenedione 
they had used. They subsequently tested nine different brands of an-
drostenedione in 100-mg doses. They found wide variations in overall 
content; the androstenedione levels ranged from 0 to 103 mg. One prod-
uct even contained some testosterone. This is not entirely surprising since 
these products are classified as “nutrients” and are therefore exempt from 
FDA scrutiny. Since the distributors do not claim their products treat, 
cure, or prevent a disease, they can slip though this loophole in the 
country’s regulatory procedures. Consequently, purity, batch consistency, 
and claims of effectiveness are not supervised. 

The answer to why scientific information and anecdotal information 
differ so widely may lie in the difference between how androstenedione 
products are actually used by athletes seeking a competitive edge and the 
recommended doses used in scientific investigations. Although the rec-
ommended dose is usually around 100 mg, it is apparently common prac-
tice for athletes or body builders to exceed this by far, sometimes taking 
500 mg a day. In addition, the practice of “stacking” is commonplace. 
This refers to taking several anabolic agents at the same time, using the 
prehormone steroids and other ingredients believed to be testosterone 
boosters. Claims include that these substances, usually of plant origin, 
prevent the conversion of testosterone to estrogen, act as antiestrogens, 
or stimulate the body’s own production of testosterone. This sort of dos-
ing has never been tested scientifically. It is possible that when scientific 
trials were set up to conform with recommended doses, the tests carried 
out around the country were done with amounts of androstenedione far 
below what athletes are actually using. 

With this possibility in mind, scientists have begun to do studies using 
large, suprapharmacological doses. According to initial reports, they do 
appear to show the changes athletes are looking for, or which could benefit 
the aging male. While this may be the answer to the huge disconnect 
between what scientists believe and what users of androstenedione 
believe, it reopens the question of safety. The smaller recommended doses 
have generally been accepted as being benign, but studies with even these 
low doses have raised some warning signals. One finding is that the level 
of high-density lipoprotein cholesterol decreases, a concern in the risk of 
atherosclerosis and heart disease. Estrogen levels increase, which can lead 
to breast enlargement and other problems. Another hormonal warning 
sign is the significant increase in DHT levels after only 4 weeks of taking 
100 mg of androstenedione. DHT is the potent androgen created from 
testosterone by an enzyme found in the highest concentration in the 
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prostate gland. The major target organ of DHT is the prostate, where it 
can stimulate growth and cause hypertrophy. Although the studies found 
no significant change in prostate function (measured by the prostate-
specific antigen test) after one month, more prolonged supplementation 
could result in detectable changes in prostate function and size. The as-
sociation between anabolic steroid use and long-term health risks in 
former athletes has been studied, and premature mortality has been found 
to be an outcome. The three issues of concern that may be causal factors 
for this unsettling finding are adverse effects on the cardiovascular sys-
tem, mental health problems, and increased cancer risk. Apparently, while 
the recommended doses of androstenedione may be benign, at the doses 
actually being used androstenedione may not be innocuous. 

The other popular prehormone, DHEA, and its sulfate ester DHEAS, 
have a scientific uncertainty of their own. When taken by young men for 
serum testosterone enhancement and body strengthening, these pre-
hormones fail the test of scientific scrutiny. A study led by Gregory Brown 
at Iowa State University concluded that DHEA ingestion does not enhance 
serum testosterone concentrations. Other specific testosterone-dependent 
end-point studies have had negative results as well. DHEA does not 
maintain bone mineral density, for example, when used by older men 
over six months at doses targeted to restore circulatory levels to levels that 
are normal for younger men. 

These findings do not mean, however, that DHEA can be written off 
so quickly. For decades, animal experiments have suggested that DHEA 
can serve many health-promoting functions that may not be related to 
its conversion to testosterone. There is evidence that it prevents age-related 
loss of the body’s ability to fight of infections. Since it can be found in 
the brain, DHEA may influence processes of memory and cognition. 
Some studies have found evidence for anticancer and antiaging affects. 
Consequently, DHEA advocates include not only athletes interested in 
bulking up, but endocrinologists interested in understanding the process 
of aging. Their views are backed by animal studies and also by reports on 
the beneficial effects of DHEA or DHEAS when they are used to restore 
normal levels in men or women who have low levels. Study results, how-
ever, are not consistent. 

The body’s production of DHEA drops from about 30 mg a day at age 
20 to less than 6 mg a day at age 80. Advocates of DHEA use are im-
pressed by reports that mortality rates are inversely related to DHEA levels. 
In other words, old men with higher DHEA levels live longer and func-
tion better. Advocates believe that replacement therapy can yield the bene-

NONPRESCRIPTION ANDROGENS 119 



fits derived from having a higher DHEA level. These are very attractive 
potential benefits for a drug that has no evident risks. Compared with 
placebo, DHEA has no effect on serum lipids, liver or kidney function, 
or other markers of toxicity. A study in France concluded that a daily dose 
of 25–50 mg DHEA is safe in elderly men. At most, a cautionary note 
may be that estrogens increase but remain within the normal range for 
men. So, in spite of the inconsistency and the fact that some studies show 
no definitive evidence for the benefits of providing DHEA to healthy men 
with age-related decline of DHEA production, its popularity lingers on. 
The nothing-to-lose philosophy seems to drive this acceptance, but the 
overall scientific basis is weak. An aging man who is inclined to initiate 
androgen replacement therapy is better advised to do so with the advice 
and monitoring of a doctor, rather than trying a do-it-yourself approach. 
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19 • Sex and the aging man 

On the assumption that many readers may turn to this chapter first before 
deciding whether to read the book, we’ll start with the encouraging news 
that androgen supplementation therapy (AST) can increase sexual inter-
est and improve sexual function. It is also possible for men on androgen 
supplementation to retain adequate sperm production to remain fertile 
if they wish to. Alternatively, there are AST regimens that reduce sperm 
counts sufficiently to make fertility nearly impossible. In other words, 
AST may be able to double as a male contraceptive. 

Male fertility does not necessarily decline with aging, in distinct con-
trast to female fertility. The term “partial androgen deficiency in the aging 
man” is coined specifically to exclude a decline of fertility with aging. The 
reason for this is that the hormone-producing capacity of the testis is not 
linked to sperm production, so even though hormone production may 
be declining, sperm production can continue. 

The ovary functions very differently from the testis; hormone and 
egg production are linked through their anatomical association as dif-
ferent parts of the same structure, the ovarian follicle. Moreover, in 
addition to the decline in fertility as the follicle count decreases with 
age, there is also a loss of egg fertilizability. Genetically built into the 
biology of the ovary is an aging factor that affects the eggs directly. This 
does not happen to sperm. Even if there is a decline in total sperm count 
with aging, this change is not reflected in a decreased ability of the sperm 
of aging men to fertilize an egg. This has not been easy to prove be-
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cause older men tend to reproduce with older women, and it is difficult 
to eliminate from studies of large populations the influence that the 
declining fertility of aging women has on a couple’s reproductive 
ability. 

The contrast of male gamete (sperm) performance is striking. In arti-
ficial insemination cycles, fertilization rates and embryo quality are the 
same regardless of the age of the male providing the semen sample. This 
does not mean that total sperm produced remains the same with aging. 
Several studies have found evidence of decreasing sperm count with 
advancing age, although this has not been a consistent finding. A decrease 
of about 2.5 million sperm per cc semen per year of age, on average, was 
reported in one publication (see table 19.1). A decline of this limited 
magnitude would not be likely to reduce a man’s fertility. In fact, the very 
same study found that age did not affect the ability to fertilize. I was par-
ticularly interested in this finding because it helped explain an observa-
tion I made in rural India years earlier, when I counseled infertile couples. 
Many of the couples had been trying to conceive for years, unaided by 
professional guidance, so that their average age was rather advanced. My 
first impression was that many of the couples were simply too old, both 
husband and wife, to expect successful pregnancies. The men tended to 
be older than their wives, as is customary in rural India. In some cases 
the age difference was large. It has always puzzled me that the men, with 
only an occasional exception, had sperm counts, motility, and viability 
similar to what would be expected of younger men. 

Since that time, considerable scientific attention has been given to the 
effect of aging on sperm counts. As already mentioned, some studies have 
found a decline in count with aging; others have not. Many factors influ-
ence sperm counts. An important factor to consider in interpreting a 
semen sample is the period of prior abstinence. Unless that is kept con-
stant, it is misleading to compare sperm counts from one set of data to 
another. If the ejaculate-free interval before sample collection is kept 
constant, sperm counts comparisons can be considered valid. Table 19.1 
is an example, taken from a well-designed study in California. 

Most andrologists agree that aging men may have a decline in sperm 
count but that they retain their fertility, and their sperm do not lose fer-
tilizing capacity. Taking some form of AST can have an influence on this 
situation. It will not influence the sperm’s fertilizing capacity, but it could 
have an impact on sperm number. In addition to its other androgenic 
and anabolic functions, testosterone normally plays a role in sustaining 
sperm production. With adequate doses of the right combination of ste-
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Table 19.1. Sperm Counts and Fertilization Rates of Men Providing 
Semen Samples for Artificial Insemination 

All men 22–64 years Men over 50 years 

Average age 41.6 years 54.6 years 
Sperm count (per cc semen) 207 million 159 million 
Fertilization rate 60% 58% 

All men: 558 samples; over 50 years: 60 samples. Sperm count average of the older men is 
considered significantly lower than counts of the younger men. Fertilization rates are not 
significantly different. Data from Paulson R et al. (2001). 

roid hormones, the production of pituitary gonad-stimulating hormones, 
the chemical messengers that regulate the testis, is shut down, so that 
testis production of both its own hormones and sperm cease. With time, 
however, the counts will rebound even though the steroid treatment is 
continued. The explanation is that if the testosterone level (from the ex-
ternal source) is high enough, this can act to maintain spermatogenesis 
independent of the pituitary’s control. 

Rebound should be considered when initiating testosterone supple-
mentation. When testosterone levels are maintained within normal levels, 
there will be no negative effect on existing sperm-producing capacity. It 
may improve somewhat. At large doses of exogenous testosterone, sper-
matogenesis may be suppressed through feedback inhibition of the 
pituitary’s testis-stimulating hormones (luteinizing hormone and follicle-
stimulating hormone). It cannot be assumed that rebound will not take 
place. Consequently, depending on a man’s sexual activity, if protecting 
against pregnancy is desired, contraception should always be considered 
when a man is on testosterone supplementation. With designer andro-
gens now in the research pipeline, automatic contraception will be built 
in as a bonus of AST. MENT, the super-androgen that is likely to be the 
first of these designer androgens on the market, will stop sperm produc-
tion and keep it suppressed during treatment. For a man who wants to 
maintain his fertility, this would not be a wise choice of supplementa-
tion therapy. A man in these circumstances who initiates any regimen of 
testosterone supplementation should include periodic screening of a 
semen sample as a part of his medical supervision. 

Fertility may be less relevant for most aging men than interest in sexual 
activity and performance. Although measurements of these factors are 
less quantitative than sperm counts or testosterone values, there is uni-
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formity in the findings of many studies by leading endocrinologists and 
other medical specialists around the world. Studies have found that tes-
tosterone therapy can cause a significant increase in sexual desire, increase 
in enjoyment of sex with the same partner, increase in number of erec-
tions per month, more satisfaction with the duration of erection, and 
increase in the frequency of ejaculations. These studies have all used 
questionnaires administered before treatment and at monthly intervals 
during treatment. Can we believe in the results of this type of informa-
tion gathering? To be blunt: Should we be suspicious about macho brag-
ging tendencies about sex? There may be an element of concern about 
this, but the results have been so consistent in study after study, that their 
basic validity should not be questioned. In fact, some studies have added 
information obtained from the sexual partners of men using AST, and 
this information is confirmatory. In addition, quantitative measurements 
have been added on nocturnal penile tumescence along with diaries and 
questionnaires. These results are also confirmatory. Spontaneous noc-
turnal erection is a physiological androgen-dependent phenomenon. Both 
testosterone and MENT can stimulate significant increases in this 
measure of sexual interest and activity. 

The package insert for AndroGel, now the most widely used testoster-
one supplementation product on the market, includes an FDA-approved 
claim that three months of treatment produces significant improvement 
in libido (measured by sexual motivation, sexual activity, and enjoyment 
of sexual activity). It also states that penile erection increased as did sat-
isfaction with the duration of erection, according to subjective informa-
tion provided by the users. This is not the same as a claim that AndroGel 
can be used to treat erectile dysfunction, but there is substantial evidence 
that it can enhance participation in sexual activities. 

Erectile dysfunction in older men is rarely caused by testosterone de-
ficiency, so sexual performance related to this condition (impotency) will 
not be improved by supplementation therapy. Viagra is not a hormone 
treatment. It works through a totally different mechanism involving an 
effect on the small blood vessels of the penis. 

In older men, improvement of libido often is accompanied by improve-
ment in psychological well-being and mood. Psychologists specializing 
in sexual behavior have developed comprehensive testing methods, used 
in clinical practice to evaluate patients and their progress. Findings from 
clinical practice confirms the findings of endocrinologists and andrologists 
concerning the behavioral effects of testosterone supplementation. In 
older men, the decrease in testosterone with age is closely correlated with 
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a decline in sexual enthusiasm or libido. This is measured in terms of 
decrease in frequency of sexual thoughts, frequency of desire for sex, 
easiness to become aroused, degree of coital erections, and frequency of 
nocturnal erections. Mood changes tending toward depression and loss 
of interest in many activities have also been monitored. These behavioral 
characteristics are measurably improved with supplementation therapy. 
In one study, outcomes were examined among men with low testoster-
one who received supplementation therapy and others who declined the 
treatment. After two years, 80% of those receiving testosterone had in-
creased libido, and the majority of those who did not accept treatment 
had a decline in libido. 

For almost a century, since hormones were discovered, there have been 
attempts to promote the idea of rejuvenation through the use of hor-
mones. In fact, early endocrinologists were fascinated with the idea of 
transferring the potency of animal testes to aging men. The testis was 
viewed as the repository of youth, and quackery abounded. Today data 
derived from well-designed clinical studies are available to substantiate 
claims and define the limits of expectation. Yes, androgen supplementa-
tion in elderly men improves libido, but there is a threshold level beyond 
which there is no further improvement of response. 

Sexual satisfaction and fulfillment are based on the attitudes and be-
havior of a couple, not just on those of an individual. If enhancement 
of libido is an aging man’s primary objective in considering androgen 
supplementation therapy, he must recognize that much (but not all) of 
the information on this subject is based on subjective data gathering, 
which is less quantitative than clinical or chemical measurements that 
document other physical benefits of such therapy. However, for those who 
select to enhance their androgen status to obtain these physical benefits, 
the effects on sexual attitudes and performance may bring additional 
satisfaction with androgen supplementation therapy. 
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20 • Can AST help brain function in 
aging men? 

Cognitive function frequently declines with aging, so it is reasonable to 
suspect that the declining levels of testosterone in aging men may be a 
factor. Many scientific studies of an observational nature have been car-
ried out to test this hypothesis. One way to approach this question is to 
determine whether an older man’s testosterone level is correlated with 
his cognitive function. Do men who perform well on standard neuropsy-
chological tests have higher circulating testosterone levels than men who 
perform poorly? Yes, it turns out that they do. 

A group of researchers at the University of California-San Diego did 
an analysis of more than 500 men, 59–89 years of age. The subjects were 
noninstitutionalized residents of Rancho Bernardo, California. The in-
vestigators recorded the values of the men’s total testosterone, and sub-
sequently a battery of 12 standard neuropsychological tests were given 
that test memory, immediate and delayed recall, fluency, and several other 
cognitive functions. Although the association proved to be weak, they 
found that high total testosterone levels were predictive of better perfor-
mance on several of the tests for cognitive function. Other investigators 
have confirmed this, fine-tuning their conclusions to emphasize the 
importance of bioavailable testosterone (the portion that is active in the 
body). A study of 300 men living near Pittsburgh found that there was 

126 



no consistent correlation between total testosterone level and cognitive 
test scores, but men with high bioavailable testosterone performed bet-
ter in all tests. This makes sense physiologically because it is more likely 
that biologically available hormone would be available to the brain and 
thus be more closely associated with central nervous system-controlled 
functions such as cognition. 

To conclude that testosterone can affect the brain, you have to be rea-
sonably sure that the hormone, in some active form, actually reaches the 
brain. This cannot be taken for granted because of a physiological phe-
nomenon called the blood-brain barrier. The brain is protected by the 
blood-brain barrier from circulating elements that could be noxious or 
toxic to the delicate brain cells. 

The brain is well oxygenated via the oxygen-carrying red blood cells, 
but there is a tight seal of cells that line the blood vessels. This acts as a 
barrier that keeps out almost everything except blood gases and small 
nutritional molecules. Does testosterone pass through the barrier? Indeed, 
it does, but only in the bioavailable form, unattached to the large carrier 
that binds most of the testosterone found in the blood and the major 
component of the total testosterone value in circulation. We can assume 
that the passage of free testosterone across the blood-brain barrier is 
possible because the cells in some regions of the brain possess androgen 
receptors, which are able to bind testosterone molecules that arrive via 
the bloodstream. 

Observations of this nature suggest a next logical step: Can cognitive 
function be improved by giving testosterone supplementation therapy to 
older men with low levels of bioavailable testosterone? A group at the 
University of Washington Medical School in Seattle studied 25 men aged 
50–80 years. The participants received either testosterone injections 
weekly or a placebo injection for six weeks. After the six weeks, the sci-
entists measured the blood testosterone levels of the men and conducted 
a battery of neuropsychological tests. By the end of the treatment period, 
total circulating testosterone had been raised more than 100% and free 
testosterone levels also increased. The treated men had significant im-
provements in spatial memory (recall of a walking route), spatial ability 
(block construction), and verbal memory (recall of a short story), com-
pared to the placebo group. 

The researchers concluded that short-term testosterone treatment 
enhances cognitive function in healthy older men. This study confirms 
similar observations of earlier studies, whether the testosterone supple-
mentation is given by injection or by another route. In fact, an even more 
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recent study found an improvement in cognitive function using differ-
ent tests when the testosterone was delivered via transdermal patch, one 
of the new forms of delivery. 

Observational studies of this kind of men using AST are abundant and 
have produced impressive data. By late 2002, more than 200 publications 
on AST had appeared in the scientific literature. These studies provide 
strong evidence that AST, in the form of testosterone injections, gel, or 
patches, can cause improvement in positive mood and a decrease in nega-
tive moods during the trial period. One study carried out for six months 
reported that men who received testosterone treatment reported an in-
crease in sense of well-being and an increase in energy and a decrease in 
negative mood parameters such as sadness and irritability. But the mood 
changes used do not necessarily reflect an influence of the hormone treat-
ment on brain function directly. 

It is a giant leap from mood changes to clear parameters of brain func-
tion. Maintaining mental function in old age is one of the greatest wor-
ries of the elderly, so any evidence of a beneficial treatment in this regard 
is enthusiastically embraced. The ability to use words and numbers ac-
curately, the speed of information processing, and memory are specific 
brain functions that generally decline with aging. Can it be demon-
strated that AST improves memory or any of these other specific cog-
nitive functions? Using tests of mathematical reasoning and interpreting 
spatial relationships, researchers have found a strong correlation be-
tween testosterone levels in the blood of young, healthy men and good 
test performance. 

This is encouraging for testosterone advocates, but the scientific lit-
erature has a lot of background noise that makes it difficult to know how 
much weight to put on this observation. For example, when older men 
with partial androgen deficiency were tested after three months of using 
a gel containing dihydrotestosterone, they failed to show an improvement 
in cognitive functions compared to men who had taken placebos. How-
ever, since the baseline scores for both the placebo group and the treat-
ment group at the start of the trial were near the maximum, about all we 
can conclude from this is that AST for three months doesn’t make nor-
mally smart men smarter. 

Many additional studies using animal models have also been published. 
A study in mice, for example, found that androgens protect against cogni-
tive deficits caused by factors similar to the cause of Alzheimer’s disease in 
people. Basically, what the study shows is that reducing androgen receptor 
levels in the brain contributes to an Alzheimer-like cognitive decline in mice. 
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Several of the human studies describe observations that also pertain 
to Alzheimer’s disease. At Oxford University, researchers at the Oxford 
Project to Investigate Memory and Ageing reported that a low testoster-
one level is potentially a risk factor for men who are genetically at risk of 
Alzheimer’s disease. The same British group investigated 83 men with 
dementia of the Alzheimer’s type and found that low total testosterone 
levels could exacerbate the disease. A study that demonstrates the bio-
chemical pathway though which androgens given to aging men could 
prevent or delay Alzheimer’s disease was published in the Proceedings of 
the National Academy of Sciences. 

In spite of the encouraging observational findings, we have to conclude 
that there are not sufficient data to support the use of testosterone (or 
DHEA, which has also been described as being effective) for the treat-
ment of depression, other mood changes, memory deficits, or other cog-
nitive functions. 

It would be difficult to prove the relationship between androgen 
supplementation and brain function without a shadow of a doubt. An 
ideal study design would be to randomly assign older men to two groups, 
one receiving androgen supplementation therapy, the other receiving 
a placebo. All men would have to be matched for many factors that might 
influence the result: age, education, diet, exercise habits, smoking, 
medications used, family history, and several others. At the end of the 
prospective study, say 10 years, each subject would be evaluated for 
cognitive function and for signs of the onset of Alzheimer’s disease. 
Deciding what tests to perform might be easy to agree on, but what about 
the AST to be used in the study? Would the use of one type of AST, 
such as a testosterone gel, indicate what to expect from any other supple-
mentation therapy? The cost of such a study would be enormous and, 
in the end, the results might be questionable since all influencing fac-
tors would be hard to control. 

The National Institutes of Health considered funding a trial like this 
that would have been a 6-year trial with 6000 men but dropped the idea 
when the substantial cost became apparent. It would have cost more 
than $100 million, and the chances are it would never be carried to 
completion because of drop-out rates and other reasons. However, NIH 
has requested the U.S. Institute of Medicine to evaluate the need for 
and feasibility of a prospective study of testosterone supplementation 
therapy in aging men. 

It is rare for any prescription drug to have this kind of information to 
back up claims for safety and effectiveness. In fact, the only such study 
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of this nature to evaluate the risks and benefits of aspirin, planned to last 
for 20 years, was abruptly halted after only 4 years. By then it was obvi-
ous that aspirin was protecting men from heart attacks, so it would have 
been unethical to continue giving some men only aspirin-free placebos 
and depriving them of the established benefit of aspirin that had already 
been proven. On the other hand, what did the study prove about the long-
term risk of hemorrhagic stroke? Unfortunately, it was not carried out 
long enough to reach a definitive conclusion. If the FDA required long-
term prospective studies of this type before a drug could be approved for 
marketing, we would probably have no new drug therapies. 

Tantalizing as it may seem, the use of testosterone supplementation 
therapy to improve brain function or to delay the onset of Alzheimer’s 
disease is not warranted on the basis of information currently available. 
If men choose to use AST for other symptoms of andropause, a benefi-
cial effect on cognition should not be high on the list of expectations. 
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• • •  Questions about menopause 

Why do women have menopause? 

Women have menopause because their ovaries cease functioning. Estro-
gen and progesterone production by the ovaries becomes erratic, and the 
total amounts of hormones produced dramatically decrease. The uterine 
lining depends on estrogen and progesterone for the monthly buildup 
leading to menstruation, so when these ovarian hormones are no longer 
present, the menstrual flow no longer occurs. Periods usually become 
irregular at first, but they can cease abruptly. 

At what age does menopause occur? 

The age at which menopause occurs varies from person to person. The 
average age of menopause in the United States is 51, but the range that 
is considered normal is from age 42 to 58. The process is almost always 
complete by age 55. 

What are the signs of menopause? 

The principal sign is variation in the menstrual pattern, ending in com-
plete cessation of periods. Bodily changes occur as a result of the absence 
of the ovarian hormones. One of the earliest signs of estrogen deficiency 
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is hot flashes which, in extreme cases, can be debilitating. Hot flashes 
occur in most menopausal women but some women have none at all. 
The flashes are associated with flushing of the face, an overwhelming 
feeling of bodily heat, and perspiration. Hot flashes can cause night sweats 
and sleep deprivation. Somewhat later in the symptom sequence, there 
may be vaginal dryness and failure to lubricate during sexual stimula-
tion. There may also be urinary symptoms due to thinning of the vaginal 
wall supporting the bladder. 

What is hormone replacement therapy (HRT )? 

Hormone replacement therapy (HRT) refers to the use of hormones to 
replace those produced by the ovaries before menopause. The term is not 
really accurate, so we have chosen not to use it in this book. A better term, 
recommended by the FDA, is “menopausal hormone therapy.” HRT or 
HT is the term applied when estrogen is used in combination with a 
progesteronelike compound (progestin). A progestin is added to the es-
trogen to prevent overstimulation of the cells that line the uterus (the 
endometrium), which can result in precancerous changes or even en-
dometrial cancer. 

What is estrogen replacement therapy? 

Estrogen replacement therapy (ERT or ET) refers to the use of estrogen 
alone for the management of menopausal symptoms. ET is used for 
women who have had a hysterectomy so that uterine cancer is no longer 
possible. Since there is no uterus, bleeding irregularities are not an issue 
when ET is used. 

Why should women consider HT? 

HT provides the most efficient treatment of hot flashes, night sweats, 
sleep disturbances, and mood changes associated with menopause. It also 
protects the vagina, preserving sexual function, and has a positive effect 
on maintaining bone strength. The downside of HT must be considered. 
With long-term use of HT, the absolute risk of breast cancer is increased 
at a magnitude of about 8 additional cases per 10,000 women per year. 
There is also an increased risk for thromboembolic disease at about the 
same scale: annual risk rates of about one-tenth of 1%. 
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At what age should a woman consider whether to start HT? 

Once a woman has developed symptoms that signal she is either peri-
menopausal or menopausal, it is time to consider some form of HT. For 
the perimenopausal woman with irregular menses who is still sporadi-
cally ovulating, low-dose oral contraceptives are a reasonable approach. 
Women who are well past menopause can continue HT if withdrawal of 
treatment brings on a return of their symptoms. If the problem is vagi-
nal dryness and urinary symptoms, a woman can use some form of HT 
well into old age, adjusting dosage and route of administration. Older 
women should consider using vaginal estrogen, or possibly an estrogen/ 
progestin combination delivered by dermal patch. 

Once started, is HT used for the rest of a woman’s life? 

Starting HT should never commit a woman to continue it indefinitely. 
Overall health status should be evaluated at least yearly. The annual visit 
allows a review of health issues that may not be related to menopause. At 
the time of the annual visit, alternative treatment can be considered. If the 
principal reason for initiating the HT was severe menopausal symptoms, 
gradual withdrawal of the HT may show that the treatment is no longer 
required. A woman who has been on HT for three or more years for whom 
sexual function is an important issue may wish to discontinue the HT and 
substitute a vaginal estrogen. When there is evidence of bone loss, non-
hormonal management of bone health can be substituted for HT. 

What options do women have in selecting HT, and how should the selection 
be made? 

A wide variety of HT approaches are available. In addition to FDA-
approved products, phytoestrogens, herbal products, and various food 
supplements are sold in health food stores. A decision as to which HT is 
finally used should be individualized. For severe hot flashes the first choice 
is an oral combination of estrogen and progestin, or a transdermal patch 
containing estrogen and progestin. The choice of one over another is a 
matter of personal preference. Women who have had hysterectomies can 
use estrogen only, and they have a wide variety of options. A number of 
oral estrogen preparations are available. There is an estrogen skin patch, 
a slow-release vaginal ring, and vaginal tablets or creams which have a 
local effect with minimal absorption. 
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How widely used is HT in the United States? 

About 20% of America’s 40 million women of menopausal age in 2002 used 
HT. The most widely used products on the HT market are the Premarin 
products including the popular single-pill formulation Prempro. This pill 
combines conjugated equine estrogens with a progestin. The July 2002 
news coverage of the Women’s Health Initiative study caused a sharp 
drop in Prempro prescriptions, but three months later the Premarin 
products retained almost 70% of the estrogen/progestin market. Other 
FDA-approved estrogen/progestin combinations make up the balance. 

What are SERMS and why are they important in the menopause? 

SERM stands for selective estrogen receptor modulator. As its name im-
plies, a SERM is designed to act selectively on some estrogen receptors, 
causing only the tissues affected to respond. Other estrogen receptors are 
not affected, and these tissues fail to react at all. An ideal SERM for meno-
pause would be one which would have a positive effect on menopausal 
symptoms, including hot flashes and vaginal dryness, as well as an effect 
on the other important estrogen-reactive tissues, such as the bone and the 
brain, while having no effect or even a blocking effect on the receptors of 
the breast and endometrium. The currently available SERMS do not sat-
isfy all of these criteria. For example, raloxifene (Evista) exerts a positive 
effect on the bone, a minimal effect on the endometrium, and a protective 
effect on the breast, but it does nothing for hot flashes or vaginal dryness. 

Will SERMS control hot flashes? 

As stated above, the currently available SERMS do not control hot flashes; 
they make them worse. A woman who is experiencing debilitating hot 
flashes would not be satisfied with the SERMs currently available, in spite 
of the positive effect on bone and a protective effect on breast tissue. There 
are new SERMs in the research pipeline that may also provide relief from 
hot flashes in addition to their other beneficial effects. Or, they may be 
used with an estrogen to provide relief from vasomotor symptoms. 

Should androgens (testosterone) be used with HT for women? 

The main indication for the use of testosterone is to improve sexual func-
tion. When oral estrogen is combined with an orally active androgen 
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(methyltestosterone), it is still necessary to use a progestational agent in 
women who have a uterus. The woman who has had her ovaries and 
uterus removed before natural menopause should consider the use of an 
estrogen/testosterone combination, since the testosterone level falls 
sharply after the surgery. 

Are herbal products useful for menopause? 

With few exceptions, the herbal products that are marketed for meno-
pausal symptoms have not been rigorously tested in scientifically valid 
studies. Many of these have side effects and even dangerous interactions 
with other medications. For example, St. John’s wort, a popular herbal 
product, reduces the effectiveness of oral contraceptives. A standardized 
alcoholic extract of black cohosh, a plant root marketed as Remifemin, 
has been shown in some studies to reduce hot flashes and other meno-
pausal symptoms, but other studies have failed to confirm this. For the 
remainder of the numerous products available, evidence for their effec-
tiveness is largely anecdotal. 

Do women have more depression with menopause? 

Depression can occur during times when estrogen levels are low (e.g., 
after childbirth). There is a tendency toward depression during the meno-
pausal adjustment, which is also a period of estrogen deprivation. How-
ever, because menopause often occurs at an age when other changes in 
a woman’s life could cause mental stress, it is difficult to separate out 
symptoms that are triggered by life situations from those that are more 
directly the result of changing hormones. 

Will severe untreated hot flashes lead to brain damage? 

Hot flashes can be debilitating, especially when they interfere with sleep. 
Patients sometimes express anxiety over the long-term impact of hot 
flashes on brain function. The typical question is, “Am I going crazy, 
and if this continues will it do any permanent damage?” The answer is 
an unequivocal no. In the majority of cases, even when untreated, hot 
flashes are self-limiting. Furthermore, there are no known mechanisms 
associated with the production of hot flashes that could cause brain 
damage. 
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Does menopause cause women to gain weight? 

Yes, but weight gain is not inevitable. Weight gain depends on the bal-
ance between calories consumed and calories expended and the body’s 
efficiency in utilizing calories. Older women tend to lead a more seden-
tary life. Added to this, there tends to be a change in eating habits lead-
ing to higher total calories consumed. Furthermore, with age the body 
metabolizes calories more frugally so that less food is required. The net 
result of this calorie increase and conservation is fat storage and increased 
weight. There is also a changing distribution of fat. The adipose cells in 
the buttocks, waist, and torso tend to store this additional fat. 

Does HT influence weight gain? 

The influence of HT on weight gain in menopause has been extensively 
investigated. Women randomly assigned to HT and to no-treatment groups 
have an equivalent weight gain. Nevertheless, many patients in my prac-
tice are convinced that they have gained weight directly as a result of estro-
gen treatment and insist that it seemed easier to take the weight off before 
they were treated or when the hormones are discontinued. Weight con-
trol serves to emphasize the importance of promoting a healthy lifestyle 
that includes limited caloric intake, an appropriately balanced diet, and a 
daily exercise program. 

Does menopause cause a change in body composition and contour? 

Almost invariably, women experience a change in weight distribution and 
body composition with the onset of menopause. The percentage of body 
fat increases while muscle and bone weights decrease. Body contour alter-
ations add inches to the waistline and flanks, and frequently increase 
breast size. 

Can women who have had endometriosis use ET if they have had a 
hysterectomy? 

The one exception to the use of estrogen alone in women without a uterus 
is in case a woman has a history of severe endometriosis. In these cases, 
remnants of endometrium may still be present in the abdomen even 
after hysterectomy and other surgery for the condition. These remnants 
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could be stimulated excessively and painfully with estrogen alone therapy. 
Hence, the addition of a progestin is advised. 

Can HT prevent Alzheimer’s disease and memory loss? 

Estrogen has a direct effect on the brain. Regions of the brain contain 
estrogen receptors, providing the mechanism to respond to estrogen. 
There is suggestive evidence of some improvement in memory in women 
who are on HT or ET, but additional clinical studies are warranted be-
fore firm claims can be made. Evidence is accumulating that estrogen 
does have a positive effect on the brain’s ability to handle stress and on 
cognitive function in general. The issue as to whether Alzheimer’s dis-
ease can be prevented or delayed remains unresolved but is under study. 

Does HT help prevent heart attacks and strokes? 

Observational studies over many years suggested that HT prevents heart 
attacks, but this has not been substantiated. The fact that HT/ET has a 
beneficial effect on the lipid profile considered to be preventive against 
atherosclerosis reinforced this idea. This is because heart attacks result 
mainly from the accumulation of lipid plaques in the coronary arteries. 
The same reasoning was applied to explain why HT might protect against 
strokes. The placebo-controlled study of the Women’s Health Initiative 
has not substantiated that the heart is protected by the beneficial changes 
in blood lipid pattern. To the contrary, there was increased risk of an 
adverse reaction including both heart attack and stroke in women using 
estrogen and progestin therapy. 

Is there a greater risk of clotting and pulmonary embolus with HT? 

There is a somewhat increased risk of thrombosis and its consequence, 
pulmonary embolism, in women using HT/ET. This was also a finding 
of the WHI study. Women with a history of a blood-clot event should not 
use HT. 

Should women with high cholesterol use HT? 

There is definite evidence that HT/ET improves the cholesterol profile. 
Low-density lipoprotein (LDL), the bad cholesterol, decreases, and high-
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density lipoprotein (HDL), the good cholesterol, increases. Hence, high 
cholesterol is not a contraindication for the use of HT. Improving the 
cholesterol profile with HT, however, does not result in a reduced risk of 
cardiovascular adverse events. 

Does HT prevent bone loss and osteoporosis associated with aging? 

HT helps maintain bone mineral density. The maximal benefit appears 
to be obtained with three years of HT use. Consequently, it prevents os-
teoporosis and lowers the incidence of hip and vertebral fractures sub-
stantially. Other nonhormonal treatments are available that exert a nearly 
equal effect on bone. 

What happens to bone density when a woman stops using HT? 

There is not a rapid loss of bone minerals when a woman stops using 
HT. Her bone density declines at the same rate as women who have 
not used HT: about 1% during the first year and about half that in the 
ensuing years. 

What is the impact of HT on diabetes? 

There is no firm information to suggest that there is either a positive or 
negative effect of HT on diabetes. Because diabetics tend to have higher 
cholesterol levels than nondiabetics, the cholesterol-altering properties 
of HT might be a benefit. 

Does HT have a cosmetic effect on the skin? 

Many women who are on HT are convinced that there is a positive cos-
metic effect on both the tone and consistency of skin. They may be right 
because skin cells do contain estrogen receptors. Nevertheless, there is 
no scientific information to back up the claim that HT prevents wrinkles. 
Claims that estrogen-containing creams improve skin tone have not been 
proven, either. 

Does HT cause or prevent thinning hair? 

There are no firm studies which point in either direction. Some women 
report hair loss and others report hair growth once they are on HT or ET. 
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In any case, there is no scientific evidence to recommend HT or ET for 
hair loss management. 

Does HT or ET affect varicose veins? 

There is no evidence that varicose veins are significantly affected by HT or 
ET. We know that varicose veins tend to increase in number and severity 
in pregnancy, and it was believed that this is an estrogen effect. This is not 
the case; there are many other factors involved. Since varicosities are asso-
ciated with aging generally, they certainly occur independent of estrogen. 

Does HT have an effect on teeth or gums? 

The positive effect of HT/ET on total bone composition is well established, 
and some studies suggest that HT prevents or delays the jaw bone regres-
sion that can occur in aging women. When no treatment is used to main-
tain bone strength, aging itself has a negative effect on teeth and gums. 

Can HT help prevent loss of sight or hearing with age? 

There is no evidence that HT has any effect on decline in visual and hear-
ing acuity with age. Women with hearing impairment should be encour-
aged to seek the benefits of modern hearing aids and to improve vision 
with corrective lenses. 

Will HT prevent watery eyes in the elderly? 

Tears are a product of the lacrimal glands and are released via the lacrimal 
ducts. These contain estrogen receptors, but the effect of estrogen replace-
ment on their function has not been established by scientific evidence. 

Can a woman use ET if she has had breast cancer? 

Physicians are reluctant to treat any woman with estrogen when there is 
a history of breast cancer. To establish a diagnosis of breast cancer, a 
biopsy is evaluated. In a woman with severe, uncontrollable hot flashes 
who has had breast cancer that did not contain estrogen receptors, it 
would be reasonable to attempt to relieve her symptoms with a limited 
course of a low dose of estrogen. When the breast cancer is estrogen-
receptor positive, however, it would certainly be unwise to use a medica-
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tion with the potential of stimulating further growth. The SERMs tamoxifen 
and raloxifene are recommended in treatment of estrogen-sensitive breast 
cancers inasmuch as both cause tumor regression. They have the added 
advantage of providing bone protection, although they are associated with 
an increased risk of thromboembolic disease and do not control vaso-
motor symptoms such as hot flashes. 

Does adding a progestin have any effect on breast cancer risk? 

We do not know whether there is an additive breast cancer risk when a 
progestin is added. The Women’s Health Initiative study was discontin-
ued when it was noted that there were 8 additional cases of breast cancer 
per 10,000 women per year in the HT (Prempro)-treated group. A com-
panion study using estrogen alone, started at the same time, was allowed 
to continue, but the final results will not be available for at least two years. 
This raises the suspicion, yet to be proven, that the progestin may be re-
sponsible for the added risk. There is no evidence, as was previously 
believed, that progestin provides a protective effect against breast cancer. 

Can a woman use HT/ET if her mother suffered from breast cancer? 

A woman in the high-risk category has at least two first-degree (mother or 
sister) or two second-degree (cousin or aunt) relatives in whom breast cancer 
was diagnosed before age 60. A woman whose mother but no other relative 
has had breast cancer is not considered high risk unless her mother devel-
oped the cancer before age 40. Anyone whose mother has had breast cancer, 
whatever the age, is a candidate for careful surveillance with serious atten-
tion to periodic mammograms and self-examination. Since the discovery 
of the breast cancer genes, BRCA-1 and BRCA-2, the debate has contin-
ued as to how this information should be used. It is unlikely that there will 
ever be an HT study of a group of patients who have these genes. Never-
theless, it seems intuitive that it would be inappropriate to consider HT or 
ET use in women who already have a genetic risk factor for breast cancer. 

Does menopause mean an end to fertility? 

Once a woman is clearly menopausal, which implies that ovulation has 
ceased entirely, fertility is no longer an option. The availability of sophis-
ticated assisted reproductive technologies has, however, made postmeno-
pausal pregnancy possible, but only with the use of donor eggs. In the 
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perimenopausal interval, ovulation can occur sporadically. This carries the 
remote possibility of pregnancy. With age, the quality of the eggs declines, 
further diminishing the likelihood of a pregnancy. The perimenopausal 
woman with irregular menstrual periods should consider short-term use 
of a low-dose oral contraceptive which would regularize the periods, and 
at the same time provide contraceptive protection. 

Can HT maintain libido and sexual satisfaction for menopausal women? 

HT is useful in maintaining the flexibility and thickness of the vaginal 
wall, allowing vaginal intercourse to continue. The decline in estrogen 
levels associated with menopause results in thinning of the vagina, and 
there may be pain with intercourse. Estrogen can reverse this process 
entirely. In some women, especially those whose ovaries were surgically 
removed before natural menopause, libido may be impaired because of 
the loss of the androgen normally produced by the ovaries. In these cases 
the addition of testosterone to the HT regimen can enhance libido. 

How should women handle contraception as they approach menopause? 

Until ovulation has completely ceased, one cannot be sure that pregnancy 
will not occur. Fertility is markedly diminished in the perimenopausal 
interval, however, and the likelihood of pregnancy is small. The use of 
low-dose oral contraception is a reasonable choice, especially in women 
who continue to ovulate irregularly. 

What is the effect of hormones on ovarian, uterine, and breast cancer? 

There is a vast literature on the relationship between HT/ET and cancer 
of the breast and of the reproductive tract. Some of it is contradictory. 
Epidemiological data have established an increased risk of breast cancer 
associated with HT, but the data are not definitive concerning ET. 
Women who use for ET 10 years or longer may be at increased risk of 
ovarian cancer. Women who use hormones as oral contraceptives are pro-
tected against ovarian cancer. 

Can HT protect against colon cancer? 

There is a protective effect of HT against colorectal cancer. In the largest 
prospective controlled study carried out to date, the Women’s Health 
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Initiative study, there were 6 fewer cases of colon cancer per 10,000 
women years of use. This is a 40% decline in the rate found among a 
comparable group of women taking a placebo pill. This benefit, however, 
is no substitute for colonoscopic examinations at a frequency depending 
on age and family history. 

Do different races/ethnic groups experience menopause differently? 

Differences have been detected in racial groups. For example, Japanese 
women appear to have a lower incidence of menopausal symptoms, includ-
ing hot flashes. This may be more the result of the Japanese diet, which is 
high in soy proteins containing phytoestrogens, than of genetics. It has been 
suggested that menopausal symptoms occur less frequently in African-
American women, but this has not been substantiated. 

Do different races/ethnic groups respond to HT differently? 

There is no evidence that there is a racial difference in response to HT. 
There are subtle differences in the estrogen receptors in some women 
that modify response to estrogen, but these genetic differences have not 
been identified as being racially related. There are wide variations in at-
titude toward menopause from one ethnic group to another. 

I am now menopausal, and after months of debilitating hot flashes I am at 
my wit’s end. I have read about risks of HT but I would like to try it not 
only because of hot flashes but also because of my inability to sleep. What 
will help me with this decision? 

The importance of controlling hot flashes and sleep disturbances should 
not be underestimated, and HT still provides the most efficient and ef-
fective approach to these symptoms. The American College of Obstetri-
cians and Gynecologists recommends that HT be used at the lowest dose 
for the shortest time that works for the individual woman with regular, 
at least yearly, consultations to review the decision to remain on HT. 

What if, after a decision to discontinue HT, the menopausal symptoms 
return with severity? 

Women who have been on HT for many years sometimes stop only to 
find that menopausal symptoms recur. Many decide to resume HT for 
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as long as is necessary, using the lowest dose that will control the symp-
toms. This is a wise decision. Lifestyle modifications, such as eliminat-
ing smoking, caffeine, and alcohol; regular exercise; and finding ways to 
reduce stress levels can sometimes help. 

Two years ago my physician prescribed HT, taking into account a strong 
family history of heart disease and my own unfavorable lipid profile. Should 
I continue to use HT? 

HT does not prevent heart disease in healthy women, nor does it protect 
women who have preexisting heart disease. In fact, HT may be associ-
ated with a slight increase in the chances of angina or a heart attack. If 
HT was prescribed primarily to prevent heart disease, it should be dis-
continued and consideration given to using other measures for lowering 
cholesterol, such as the use of statins along with blood pressure moni-
toring, and healthy lifestyles, including diet modification and a program 
of regular exercise. There is no substitute for good cardiac care. 

The HT arm of the Women’s Health Initiative study was discontinued, but 
the portion of the study which used estrogen alone was not. Does this suggest 
that estrogen without progestin is safer, and, if so, should women on HT 
switch to ET? 

The women in the study who were treated with estrogen alone all had 
had hysterectomies. Women with an intact uterus should not use unop-
posed estrogen because of the increased risk of overstimulation of the 
uterine lining, resulting in hyperplasia and in some cases, frank cancer. 
Both HT and ET continue to be accepted approaches to menopausal 
management, but ET is reserved only for those women who have had 
hysterectomies. 

Since the Women’s Health Initiative study reported on the use of the 
estrogen/progestin combination, Prempro, would it not be reasonable to 
switch to an estrogen/progestin combination using other hormones? 

The findings of the Women’s Health Initiative study can be applied only 
to the Prempro formulation, at the dose of 0.625 mg of conjugated equine 
estrogens combined with 2.5 mg of medroxyprogesterone acetate. There 
is no way of knowing whether other doses or other hormonal regimens 
will be found to be safer, nor are they at this point the subject of such an 
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extensive prospective placebo-controlled trial. There is no scientific basis 
for switching from Prempro to another estrogen/progestin combination. 

Would it be safer to use a combination of “natural” hormones produced by 
the human body? 

“Naturalness” does not endow a hormone with the ability to select in a 
beneficial way the cells with which it will interact. Regardless of the source 
of a hormone, it exerts it biological effects, both favorable and unfavor-
able, because it interacts with specialized receptors on target cells. This 
is where SERMs come in because they are designed to have selective 
action on some tissues and not others, with the goal of improving safety. 

Is there a simple way for a woman to decide if the risks of HT outweigh the 
benefits for her? 

There is no checklist that can give you a foolproof answer. Women should 
realize that there is a big difference in risk analysis between short-term 
use of HT and long-term use. Short-term use carries minimal risk and is 
highly effective in reducing or eliminating hot flashes, night sweats, vagi-
nal dryness, and other bodily changes that diminish a woman’s quality 
of life. The documented long-term risks of HT which include modest 
increases in breast cancer, coronary heart disease, stroke, and blood clots 
are serious and merit concern. These need to be weighed against some 
proven long-term benefits including a substantially lower risk of os-
teoporosis and hip or vertebral fractures, and a lower risk of colorectal 
cancer, as well as the short-term benefits of controlling hot flashes and 
other menopausal symptoms. 

What is the final message on HT for menopausal women? 

There can be no final message because research is still continuing, and 
we learn more every month. Our knowledge might best be divided as “pre-
Women’s Health Initiative (WHI)” and “post-WHI.” Before the results 
of the WHI study were released in July 2002, we knew that HT is un-
matched for controlling menopausal symptoms and, like other medica-
tions, could hold off the hazards of osteoporosis. Post-WHI we still know 
all of this is true. Before WHI we were aware that these benefits come 
with a risk of some increase in the chance of developing breast cancer 
after long-term use, even though the risk of death due to breast cancer 
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does not increase among HT users. After WHI we have a confirmation 
of both of these facts with the annual increase measured to be one-tenth 
of 1%. That precise measurement of risk is new and stands at least until 
another study is complete. Before WHI the assertions that HT could 
prevent heart disease or protect against a second heart attack had been 
debunked by other studies. After WHI we can be certain of this and, in 
fact, alert women that HT carries the risk of an increase in some cardio-
vascular-related adverse reactions. Again, the annual increase for all ad-
verse events in this category combined is a fraction of 1%. The take-home 
message is that there are both benefits and risks. There is no single an-
swer for every woman when it comes to deciding on HT. 
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• • •  Questions about andropause 

Is there a man’s equivalent to a woman’s menopause? 

Not exactly, but many men experience aging changes similar to some of 
the changes of a woman’s menopause. They tend to lose muscle mass 
and strength and gain abdominal fat. Their bones lose density because 
of calcium depletion so that they can develop osteoporosis or the less 
severe degree of the condition known as osteopenia. Men do not experi-
ence hot flashes as they age, but mood changes, memory loss, and im-
pairment of other brain cognitive functions are not different from the 
experience of aging women. Unlike the female menopause, which is part 
of women’s genetic constitution, this set of changes is not predestined 
to happen to all men. A man’s testes can keep working throughout his 
lifetime but, with aging, the function of the testes may become impaired 
because of aging conditions that block blood supply to either the testes 
or the pituitary gland or interfere with nerve systems. 

Are “partial androgen deficiency,” “male climacteric,” “male menopause,” 
and “andropause” all different terms for the same thing? 

Yes, and each phrase has its limitations. The most appropriate is “par-
tial androgen deficiency,” but the term is rarely used by the general 
public. The term “andropause” is fairly accurate and has gained wider 
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acceptance. Strictly speaking, the male’s androgen production does not 
end but diminishes. 

Why don’t we hear much about andropause and androgen 
supplementation therapy? 

The media are beginning to discover andropause, so you can expect to read 
and hear more about it. Since good news seems not to be as newsworthy 
as bad news, you’ll probably begin to hear about the uncertainties of an-
drogen supplementation therapy more than the benefits. There has already 
been a front page New York Times article (August 19, 2002) titled “Male 
Hormone Therapy Popular But Untested” that reported on the absence of 
a long-term epidemiological study but ignored the literally hundreds of 
articles in scientific journals on the subject. Another reason for the rela-
tive silence is that until Androgel, a gel applied to the skin, the products 
available for hormone replacement during andropause had deficiencies that 
did not encourage their use so that treatment of andropause was limited. 

Is there a safe androgen supplementation therapy for men? 

The term we prefer for male hormone therapy in aging is androgen supple-
mentation therapy (AST). Many FDA-approved products for AST have been 
available for years and have been used mainly for the treatment of clinical 
conditions resulting in inadequate testicular function (hypogonadism) in 
young men. Since 1999, a testosterone-releasing gel (Androgel) has been 
marketed as a prescription drug. This has changed the landscape. The gel 
is growing in popularity in the United States and is widely used in other 
countries. Androgel is FDA-approved for use by men suffering complaints 
derived from androgen deficiency, which means that doctors can comfort-
ably prescribe Androgel for the androgen deficiency of aging males as well 
as for clinical hypogonadism. 

Do you take AST? 

We each looked into it and found that our testosterone levels are not 
below normal so that supplementation was not called for. In any event, 
our medical histories are such that we would not be good candidates 
for testosterone supplementation therapy, but when the first designer 
androgen now being tested (MENT) comes on the market, we’ll gladly 
consider using it. 
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Is testosterone the only male hormone normally produced in the body? 

No, and testosterone is not even the most potent. Both the testis and the 
adrenal gland produce testosterone by converting cholesterol into various 
androgenic molecules, and there are other androgens derived from the 
conversion of testosterone into other compounds as part of the body’s 
normal metabolism. One of these metabolites is dihydrotestosterone, which 
is two and a half times as potent as testosterone and is found in far higher 
concentration in the prostate gland than is testosterone. 

What do athletes take to build muscles and improve their performance? 

That’s a good question but hard to answer. Athletes do not like to talk 
about their use of steroids (“’roids,” as they are frequently referred to in 
the locker room) but the volume of sales of products touted as muscle 
builders is huge. Athletes and body builders tend to “stack” the use of 
dietary supplements, taking very large doses of several androgens at the 
same time. Among the most popular are androstendione and dehydro-
epiandrosterone (DHEA), both marketed as dietary supplements with-
out close FDA surveillance. In some sports, athletes take human growth 
hormone (hGH) for muscle building and other hormonelike compounds 
that intensify synthesis of red blood cells so that they have more oxygen-
carrying capacity and higher endurance. 

Is loss of libido with aging normal for men? 

Yes, but it is not inevitable. In a study we did on aging and hormones, many 
men in their 80s had enough libido to try to grope the nurses in the urol-
ogy ward where they were patients. There is more scientific evidence based 
on surveys indicating that libido loss with aging is individual. 

Can AST prevent libido loss? 

Several studies have reported good results using AST to prevent or re-
verse the loss of libido in older men. AST, however, does not affect im-
potence caused by erectile dysfunction. 

Can men prevent Alzheimer’s disease or memory loss by taking hormones? 

This is not proven, although there have been claims to this effect. AST 
should not be considered as treatment for Alzheimer’s because there is 
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no supportive evidence that it can reverse the disease. The limited infor-
mation available pertains to the possibility that AST may delay the onset 
of Alzheimer’s disease. 

What is the effect of AST on the prostate? 

Androgens can cause an increase in prostate size and could accelerate 
the growth of preexisting cancer cells. This is the main reason for hesi-
tancy in using AST. The culprit, however, is not testosterone itself, but 
the potent metabolite to which it can be converted, dihydrotestosterone 
(DHT). As long as testosterone levels are kept within normal limits 
and good prostate surveillance is maintained (annual check-ups with 
prostate-specific antigen determinations), AST can be considered pros-
tate safe. 

Does AST increase the risk for other types of cancer? 

There is no evidence that androgen increases the risk of other cancers, 
even if given in supranormal amounts. Because estrogen is an impor-
tant conversion product of testosterone, breast cancer in men is a theo-
retical possibility. However, this has never been reported in the scientific 
literature as a side effect of AST. 

Can AST increase the risk of heart or vascular problems? 

Testosterone has always had a reputation of being bad for the heart, but 
the opposite may be true. Many studies find that the lipid profile changes 
in a heart-friendly direction when men are using AST. The level of 
low-density lipoprotein, the bad cholesterol, goes down, and the ratio 
of good to bad cholesterol improves. Thus, there is solid evidence that 
for one of the conditions of cardiovascular disease, plaque formation 
in the blood vessels, AST can be beneficial. Androgens have also been 
shown to maintain blood vessel flexibility by preventing the changes 
that lead to arteriosclerosis (hardening of the arteries). Adverse effects 
of AST on the heart, however, may be of a different nature. The ques-
tion cannot be answered satisfactorily until there is a properly designed 
prospective study that monitors the cardiovascular status of men on 
AST compared with matched controls. Androstendione can lower blood 
levels of higher-density lipoprotein cholesterol. This is not good for heart 
health. 
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Does AST affect the blood? 

AST can cause an increase in the production of red blood cells so that 
the blood becomes more concentrated. That’s good news and bad news. 
The good news is that the result of a higher hematocrit (the measure of 
red blood cell concentration) is a higher oxygen-carrying capacity. The 
bad news is that clotting potential is enhanced, and this could lead to a 
stroke or blot clot in the lung. Another beneficial effect on the blood is 
enhancing the immune system so that infection-fighting cells (immuno-
potential cells) are replaced more rapidly and are more abundant. 

Does AST have an effect on weight gain or fat distribution for older men? 

Remodeling of body fat distribution can be expected with AST. Abdominal 
fat is reduced and, depending on an accompanying exercise routine, the body 
contour can be changed dramatically. Weight gain can occur if muscle mass 
is being built up at the same time, so the net result is a shift in weight from 
the proportion that is fat and the proportion that is muscle and bone. 

Do men taking AST have breast enlargement? 

Overdosing with androgens will definitely cause breast enlargement be-
cause androgens are converted to estrogen in the body, and these estrogens 
can stimulate breast tissue growth. If testosterone levels are kept within a 
normal range, this is no more a risk than a man has with natural testoster-
one levels. Some dietary supplements used by body-builders are androgens 
that are rapidly converted to estrogens, causing breast enlargement. 

Can men maintain muscle mass and bone density with AST? 

These are probably the most carefully studied end results of AST, so that 
it can be fully documented that the answer is yes. There are studies in 
which men have been followed for three years using AST and compared 
to others who were given placebos. The beneficial effect with respect to 
increase muscle mass and bone mineral density is clear cut. 

Can AST prevent vision changes? 

There have been claims that AST helps maintain lens flexibility and slows 
down cataract formation. These observational studies cannot be taken as 
proof, however. There is no substitute for good vision care. 
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Can hormone therapy help men with sleep disorders? 

According to survey studies, the answer is yes. Men on AST report that 
they sleep better and feel more rested after a night’s sleep. A conflicting 
finding is that men on AST have an increased frequency of sleep apnea 
(interrupted breathing patterns sometimes causing loud snoring). Sleep 
apnea usually causes interrupted sleep. Nevertheless, the number of re-
ports of improved sleep outweighs the theoretical conclusion that sleep 
may be being disturbed by increased frequency of sleep apnea. 

Can AST reduce fat in older men? 

Not only can abdominal fat be reduced by using AST, but overall body 
fat can be reduced. The amount of fat loss and the time it takes to lose 
body fat depends on diet and exercise habits. Couch potatoes taking AST 
will continue to be couch potatoes. 

Will AST prevent erectile dysfunction? 

Testosterone deficiency is not ordinarily the cause of erectile dysfunction. 
Erectile dysfunction is caused by vascular changes that make it difficult 
for the penis to remain tumescent even when there is sexual arousal. The 
drug that has proven to be effective, silfenidine (Viagra) works through a 
totally different mechanism than stimulating androgen production. AST 
will not prevent erectile dysfunction. 

What treatment options do men have for AST? 

The prescription products approved by the FDA for androgen supplemen-
tation therapy are based on testosterone supplementation. Products are 
available that deliver testosterone by injection, by oral pill, by skin patch, 
or by skin gel. The gel product is by far the most popular. There is also a 
gel available in Europe that delivers the high-potency androgen DHT, but 
this is not approved for use by the FDA. Nonprescription products are 
available in nutritional supplement stores and via the internet. These 
nutritional supplements usually contain DHEA, DHEAS, or androsten-
dione. Because they are classified as nutritional supplements they do not 
have to meet stringent FDA requirements concerning claims of effective-
ness and safety. 
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Many men use nutritional supplements, like androstenedione or DHEA. 
Do they work? 

There is a $2 billion market in the United States alone on muscle-building 
nutritional supplements. Looking at the bodies of many athletes and body-
builders, obviously something is working. However, when scientific 
studies have tried to establish the effectiveness of products like DHEA 
(dihydroepiandrosterone) or androstenedione, they come up with nega-
tive results. So who is right, America’s scientists or the country’s body-
builders? The problem is that while the scientific studies have been done 
using the recommended doses, actual use far exceeds these doses. This 
is because of “stacking,” which is the practice of taking several andro-
genic products at the same time. The doses used are huge and may be 
exceeding by far a safe level. 

What are SARMs? 

SARMs are selective androgen receptor modifiers. They are to androgens 
what SERMs are to estrogens. They are designer androgens synthesized 
by chemists to have some androgenic effects and not others. The mole-
cule can achieve this by selectively interacting with androgen receptors 
on some cells but not on others. The ideal SARM, for example, might be 
one that has all the desirable effects of an androgen in maintaining bone 
density and muscle mass and strength, preventing the deposition of ab-
dominal fat, and exerting any of the positive effects on brain function 
believed to be a possible bonus benefit of AST. At the same time, it would 
be prostate neutral and have no deleterious effects on the blood, liver, or 
cardiovascular conditions. 

Why is MENT considered a promising advance for AST? 

MENT comes close to meeting the definition of an ideal SARM. Because 
of its chemical structure, the body cannot convert it to DHT, the super-
androgen responsible for prostate stimulation. At the same time, MENT 
exerts a testosteronelike muscle-building effect. If this promise holds up 
in clinical trials now under way, MENT could become an important prod-
uct for AST. It would probably be marketed either as a long-acting im-
plant or as a gel for daily application. 
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What is the final message on AST in andropause? 

Men who believe they are losing muscle mass and strength, acquiring 
unwanted abdominal fat, losing interest in sex, tiring easily, becoming 
irritable, and suffering from depression or other mood changes should con-
sider AST. The first step is to determine if your blood level of bioavailable 
testosterone is below normal. If it is within the normal range, don’t ex-
pect to use medication to become “more normal.” Consider weight loss, 
exercise, and other changes in lifestyle to improve your quality of life. If 
you are testosterone deficient, AST, monitored by your physician, is a 
sensible option, provided the therapy used maintains your free testoster-
one values within the range of normal and does not become supra-
physiological. The risk–benefit ratio stays favorable as long as testosterone 
levels are not elevated above normal. Do not succumb to the idea that if 
a little is good, more must be better. 
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• • •  Glossary of terms 

adrenal gland. A gland above the kidney that produces cortisonelike 
hormones in response to stress and produces male-type hormones 
(androgens) that can be converted to estrogen elsewhere in the body. 

alendronate. One of the biphosphonate group of drugs that preserve 
bone mineral density. 

alkylated testosterone derivatives. Man-made derivatives of testosterone 
carrying a large (alkyl) side chain that makes testosterone orally 
active but can cause liver toxicity. 

amenorrhea. The condition of a woman not having menstrual cycles. 
androgens. Hormones that stimulate male sex characteristics. 
androgen supplementation therapy. AST; the preferred term to describe 

hormone therapy for aging men. 
andrology. The medical specialty pertaining to diagnosis and treatment 

of reproductive system disorders in men and boys. 
androstenedione. A weak androgen that the body produces and con-

verts into testosterone. 
antioxidants. Substances that prevent a chemical byproduct of cellu-

lar metabolism (free radicals) from damaging DNA and perhaps 
causing cancer. 

aphrodisiac. A substance believed to stimulate sexual interest. 
aromatase. The enzyme that converts testosterone to an estrogen, a 

normal and important function. 
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arteriosclerosis. Hardening of the arteries due to the deposition of cal-
cium in the walls, which reduces the vessel’s flexibility; sometimes 
used interchangeably with atherosclerosis. 

AST. See androgen supplementation therapy. 
atherosclerosis. Narrowing of arteries due to the formation of lipid (fat) 

plaques on the inner wall. Lowering cholesterol levels in the blood 
reduces the chances of plaque formation. 

atresia. The spontaneous loss of follicles within the ovary. It accounts 
for the disappearance of most of the ovary’s follicles. 

atrophy. Deterioration of a tissue when it lacks the stimulation of a 
hormone required for normal function or because of some other 
pathological condition. 

Ayurvedic medicine. The ancient art of medicine described in the Indian 
Vedas (the world’s oldest written record) and still practiced in India. 

beta-amyloid. A protein that forms plaques in the brain believed to be 
responsible for Alzheimer’s disease. 

bioavailable testosterone. The portion of the circulating total testoster-
one level that is not bound and is active in stimulating target cells. 

biphosphonates. A class of nonhormonal medication that blocks the 
breakdown of bone and results in increased bone formation. 

bone mineral density. The measure of the amount of calcium and other 
minerals present in bone. 

bone resorption. A process in which the body removes old bone to make 
way for new bone that forms in its place. This normal process is 
called bone remodeling. 

chromosomes. The structural element of the cell nucleus that carries the 
hereditary material (genes). Chromosomes are condensed strands of 
DNA. 

cognition. Sometimes called cognitive function, this term refers to the 
functioning capacity of the brain with respect to memory, learning, 
and other features of mental performance. 

contraindications. Reasons not to take a drug or a treatment; required 
by the FDA to be included in package labeling of prescription drugs. 

coronary. Refers to the main arteries that supply blood to the heart, 
the coronary arteries. 

corpus luteum. The structure in the ovary that produces progesterone. 
It is formed from the vacated ovarian follicle after the egg is released 
(ovulation). 

cytoplasm. A cell’s internal fluid component and its contents. 
DHEA. See dehydroepiandrosterone. 
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dehydroepiandrosterone. A prehormone produced in the body that is 
converted into testosterone. DHEAS refers to its sulfated form. 

dementia. The broad term used to describe general cognitive dysfunc-
tion leading to loss of memory and other brain functions. 

designer androgen. Drugs that act as androgens on some tissues and 
as androgen blockers (antiandrogens) on others. They are also 
known as SARMs (selective androgen receptor modifiers). 

designer estrogens. Drugs that act as estrogens on some tissues and as 
estrogen blockers (antiestrogens) on others. They are also known 
as SERMs (selective estrogen receptor modifiers). 

dihydrotestosterone. DHT; a major conversion product of testosterone 
that is even more potent and stimulatory to the prostate gland. 

DNA. Chemical component of a cell that carries genetic information. 
It makes up the chromosomes which carry the cell’s genes. 

DNA fingerprinting. A chemical analysis done in the laboratory to chart 
the genetic material (coded in nucleic acids) unique to each individual. 

ectopic pregnancy. Abnormal implantation of a fertilized egg in a loca-
tion outside of the uterus, usually in the Fallopian tube; it can be 
life threatening if not diagnosed and treated. 

endocrinology. The study of the body’s organs of internal secretion 
(glands) and their products (hormones). Clinical endocrinologists 
diagnose and treat endocrine disorders; research endocrinologists 
study glands and hormonal actions. 

endometrium. The inner lining cells of the uterus that grow and re-
cede each month in response to hormone stimulation. 

erectile dysfunction. The inability to have or maintain an erection be-
cause of a circulatory problem in the penis. 

erythrocytes. Red blood cells. 
erythropoiesis. The body’s normal process of constantly synthesizing 

new red blood cells. 
estradiol. The body’s main estrogenic hormone produced by the ovary; 

it is also a conversion product of testosterone metabolism in both 
men and women. 

estrogen receptor. The cellular element found in target cells (the uterus, 
for example) that binds to estrogen so that the combined estrogen 
and receptor complex can allow the hormone to act. 

eugonadal. The term meaning that an individual is in a normal state 
of gonadal (ovary or testis) function. 

exogenous hormones. Hormones not produced within the body but 
taken as a medication orally or by some other means of delivery. 
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fallopian tube. The convoluted tube that carries the egg from the sur-
face of the ovary to the uterus. Meeting of egg and sperm takes place 
in its upper portion, near the ovary. 

FDA. The United States Food and Drug Administration. This is the 
U.S. federal government agency that approves new drugs and moni-
tors drugs on the market. 

follicular phase. The first half of a woman’s menstrual cycle when the 
ovarian follicle is developing and the hormone being produced by 
the ovary is predominantly estrogen. 

free testosterone. The portion of the total testosterone in the blood that is 
not bound to its carrier protein. This is most of the bioavailable 
testosterone. 

gonad. The sex gland; ovary in the female, testis in the male (some-
times called the testicle). 

gonadal ridge. The earliest appearance of a structure in an embryo of 
a few weeks age that will go on to become an ovary or testis depend-
ing on the genetic sex determined at fertilization. 

growth hormone. A large protein hormone produced by the pituitary 
gland that stimulates growth in children and has other effects on 
the body’s metabolism. 

hematopoiesis. The body’s normal process of constantly forming new 
blood cells. 

hippocampus. An area of the brain involved in memory. 
human chorionic gonadotropin. HCG; the hormone of pregnancy that 

is produced by the placenta and by the zygote even earlier; it is the 
basis for detecting pregnancy in pregnancy tests. 

hyperplasia. Excessive growth of a tissue that can be the precursor to 
cancer. 

hypertension. High blood pressure. 
hypogonadal. Less than normal gonadal (ovary or testis) function. It 

usually refers to young men with testicular insufficiency. 
hypothalamus. The region at the base of the brain that produces small 

hormones that stimulate the underlying pituitary gland. 
in vitro fertilization. IVF; an assisted reproduction technique in which 

egg and sperm are placed together in the laboratory so that fertili-
zation occurs outside the body. 

isoflavones. A group of substances in some plants that are estrogenic. 
Kegel vaginal contractions. A type of exercise to strengthen the sphinc-

ter that holds the urine in the bladder. 
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Kupperman index. A scale of subjective measures of a woman’s meno-
pausal symptoms. 

L-dopa. L-3,4-dihydroxyphenylalanine; a drug used for the treatment 
of Parkinson’s disease and other neurological disorders. 

Leydig cells. The cells of the testis that produce testosterone. 
libido. The interest in and urge to have sex. 
luteal phase. The second half of a woman’s menstrual cycle when the 

predominant hormone being produced by the ovary is progesterone. 
luteinizing hormone. LH; a protein hormone produced by the pituitary 

gland that stimulates the ovary in several ways, including the trig-
ger to ovulate. 

mammography. Taking an X-ray picture, called a mammogram, of the 
breast. 

medullary tubes. The inner part of the gonadal ridge that develops into 
the testis and houses the primordial stem cells that eventually be-
come sperm. 

melatonin. A brain hormone produced in high amounts at an early 
age that gradually declines with aging. It is believed to have a role 
in sleep. 

meta-analysis. Statistical analysis of several similar clinical trials com-
bined to increase the power of conclusions. 

molecular biology. The study of biology at the molecular level, focus-
ing on understanding elements within the cells themselves, such 
as genes and gene products. 

MRI. Magnetic resonance imaging; a noninvasive method to analyze 
internal organs such as the brain. 

myocardial infarct. A heart attack usually caused by a lack of oxygen 
because of narrowing of the arteries that bring blood to the heart 
muscle. 

myoma. A fibroid that grows abnormally in the muscular wall of the 
uterus (the myometrium). 

myomectomy. Surgical removal of uterine fibroids. 
myotropic activity. The term describing the ability of androgens to 

stimulate muscle growth. 
neurophysiology. The study of the physiology of the body’s nerve system. 
neuropsychological tests. A battery of tests to evaluate memory and 

other aspects of brain function. 
node-positive, node-negative. Terms used to indicate whether a cancer 

has spread to the nearby lymph nodes. 
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nonovulatory cycle. A menstrual cycle during which an egg is not re-
leased. 

nutritional supplements. Classification of products that do not claim 
to cure disease that can be sold without FDA approval and do not 
require a doctor’s prescription. 

observational study. A clinical study in which people who are already 
receiving a treatment are followed to learn about the safety and ef-
fectiveness of one therapy as compared to another; a less than ideal 
study design because there is no random selection process and 
unknown, uncontrolled factors could be at play. 

oogonia. The embryonic stem cells that eventually develop into an egg. 
osteopenia. A condition of moderate loss of bone minerals. 
osteoporosis. A condition of severe loss of bone mineral density that 

can lead to fractures, especially of the hips and spine. 
ovulation. The release of an egg from the ovary normally around the 

14th day of the menstrual cycle; it can be induced by fertility drugs. 
ovulatory cycle. A menstrual cycle during which an egg is successfully 

released at about mid-cycle. 
perimenopause. The few years just before menstrual periods stop com-

pletely due to menopause; intermittent symptoms of menopause 
may occur during this period. 

PETscan. Positron emission tomography; a noninvasive procedure 
that can measure blood flow in the brain. 

phytoestrogens. Estrogens derived from a plant source. 
pituitary gland. The gland located at the base of the brain that releases 

a number of protein hormones that control the function of other 
glands in the body. 

placebo. An inactive substance that looks the same as and is adminis-
tered in the same way as a drug in a clinical trial. 

primordial follicles. The first structure in the developing ovary that even-
tually gives rise to the mature follicles that release an egg each 
month and produce female hormones. 

progesterone. The female hormone that acts on the uterus to prepare 
it each month for receiving a fertilized egg. 

progestins. The group of progesteronelike hormones used in hormone 
replacement therapy and other treatments. 

prostate-specific antigen. PSA; a protein in the blood that can be detected 
by a test to indicate the early presence of prostate cancer. 

puberty. The time of life when the testis or ovary of an adolescent starts 
to be activated and release its hormones; in females it is also called 
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the menarche because it is accompanied by the beginning of men-
strual periods. 

pulmonary embolism. A blood clot migrating to the lung from a vein 
in which blood clotting has occurred. 

randomized clinical trial. A type of trial in which two types of treat-
ment or no treatment are used to learn how the treatments affect 
groups of subjects; subjects are randomly assigned to one group 
or the other. This type of trial is considered more reliable than ob-
servational studies. 

reductase, 5a. The enzyme responsible for converting testosterone into 
the more potent dihydrotestosterone. 

regimen. A treatment plan that specifies the dosage, schedule, and du-
ration of treatment. 

SARM. Selective androgen receptor modifier; see designer androgen. 
seminiferous tubules. The tightly packed, convoluted tubules that make 

up almost all of the bulk of the mature testis. Sperm production 
takes place within the tubules. 

serotonin. A chemical messenger that transmits stimuli from one nerve 
cell to another in the brain (a neurotransmitter); believed to be as-
sociated with depression. 

SERM. Selective estrogen receptor modifier; see designer estrogen. 
sex determination. The establishment of genetic sex at fertilization, 

dependent on whether an X-chromosome-bearing sperm (female) 
or Y-chromosome-bearing sperm (male) fertilizes the egg. 

sex differentiation. The gradual development of male or female sex or-
gans and characteristics during the growth of the fetus. 

sex hormone binding globulin. SHBG; the carrier protein in the blood 
that binds most of the testosterone in circulation, keeping it from 
exerting its androgenic activity. 

sleep apnea. An occasional interruption of breathing during sleep 
which can cause sudden awakening. 

sonogram. An ultrasound display of characteristics of internal organs, 
such as the thickness of the uterine lining. 

spermatogonia. The primordial stem cells of the testis that will ultimate 
mature into sperm; present in the normal testis throughout life. 

stacking. The practice of using several androgenic products at the same 
time; practiced by body builders with the expectation of getting in-
creased muscle building. 

stem cell. An early embryonic cell with the potential to become almost 
any kind of tissue if given the proper stimuli. 
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supine. Lying on one’s back as opposed to standing upright. 
suprapharmacological. A dose of a medication that is extremely high, 

well above a level considered within acceptable limits. 
tamoxifen. A synthetic compound known as a designer estrogen or 

SERM; has an estrogen-blocking effect on breast tissue. 
target cells. In endocrinology, the cells programmed to respond to a 

specific hormone because they possess receptors that can attach to 
that hormone. 

testosterone. A hormone produced in the testes of men and the ova-
ries of women and in the adrenal glands of both sexes; its main role 
is to stimulate masculine characteristics in men; in women it ap-
pears to be mood elevating and heightens sexual desire (libido). 

testosterone esters. Man-made molecules in which side chains of vari-
ous lengths are added by chemists to the testosterone molecule to 
alter the way it is absorbed into the body. 

thrombophlebitis. The acute condition of having a large clot lodged in 
a vein that causes irritation and pain. 

thrombosis. The formation of a blood clot, usually in a large vein 
(venous thrombosis). 

transdermal delivery system. A method for delivering drugs to the body 
through the skin into the general circulation. 

triglycerides. A lipid component of the blood serum ssociated with cho-
lesterol values as part of the lipid profile; elevated trigyceride levels 
are risk factors for heart disease. 

tubal-uterine junction. The entry point of the fallopian tube into the 
wall of the upper portion of the uterus. 

U.S. Pharmacopoeia. USP; a nongovernmental organization that es-
tablishes standards to ensure the quality of medicines; officially rec-
ognized by U.S. law. 

vasomotor lability. A condition that causes hot flashes; blood vessels 
of the skin become unstable (vasomotor instability) and dilate to 
allow a large amount of blood to flow through, causing flushing, 
heat, perspiration, and clamminess. 

urinary incontinence. Sudden and uncontrolled loss of urine from the 
bladder. 

zygote. The earliest stages of development after an egg is fertilized and 
before it implants into the uterine lining (the endometrium) and 
becomes an embryo. 
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