
“Some experts say that about 25 percent of men go through andropause,
the male version of menopause, in which levels of testosterone drop
significantly with age.”1 That statement appeared in an article posted

on the Web by Harvard Medical School’s Consumer Health Information. Since
that percentage is considerably higher than the estimated (by various sources) 
4 to 5 million of men in andropause, those involved in men’s health need to 
find out what is really happening. This article follows others published in the
International Journal of Pharmaceutical Compounding (IJPC) on andropause over
the past four years.2-5 For example, in the November/December 2000 issue of
IJPC, an article discussed the basic concepts of the decline of testosterone in
men and the ways quality of life and good health could be enhanced by
normalized hormone levels.2 In that same issue, another article stated that
testosterone gels are effective when properly used and that by monitoring
the levels of androgens and estrogens the physician could determine the
efficacy of the treatment.3 In the September/October 2001 issue of IJPC,
an article concluded that a variety of hormones, prohormones and metabolic
modifiers are available for the treatment of male hormone imbalance.4 Also, in
the July/August 2002 issue of IJPC, an article concluded that “as knowledgeable
and accessible healthcare professionals, pharmacists are in a unique position to 
collaborate with physicians to help men toward the goal of better health.”5

Research continues to emerge. Recently, an Internet search for the keyword
andropause revealed 143 articles that were listed on PubMed’s website, a service
of the National Library of Medicine. This is nearly double the number found
two years ago. The same keyword found nearly 43,000 hits on Google’s website.
However, it is clear that, while there is a great deal of interest and new informa-
tion continues to be published, some of the information reflects caution and
controversy. In this article, our goal is to shed light on some of the poorly un-
derstood aspects of andropause, comment on existing concerns and offer some
alternative ways to achieve hormonal balance.
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What Constitutes Andropause? 
Normal testosterone levels in 

men range widely, with a low end of 
300 ng/dL and a high of 1050 ng/dL for
serum total testosterone. Not all men
operate happily in the same range; some
men may require levels in the upper
range to feel well, while others can be
quite content on the lower end of 
the range. According to Dr. Malcom 
Carruthers, author of Maximizing Man-
hood, “the threshold at which the onset
of symptoms occurs shows great vari-
ability.”6 Carruthers further stated that
“each man may have his own ‘reference
range’ for several endrocrine variables,
including androgens.”6 Dr. Robert Tan
used the term relative hypogonadism in
reference to this concept, which has also
been described by other clinicians.7-8

Understanding that a man can be 
clinically hypogonadal while having 

testosterone levels that are low but with-
in range can contribute significantly to
patient care. Laboratory values are help-
ful in diagnosing andropause, but those
values should be combined with a histo-
ry and physical examination as well as an
evaluation of symptoms as listed on the
androgen deficiency in aging males
(ADAM) questionnaire.9

The Role of Estradiol and Estrone 
Estradiol and estrone are the so-called

female hormones. The primary source of
estradiol is the aromatization of testos-
terone; estrone comes primarily from
the aromatization of the adrenal hor-
mone androstenedione. One might ex-
pect that, with the decline of the source
hormone testosterone, we would see 
the same with estradiol. Instead, we 
see estradiol levels remaining fairly 
constant, which is the result of increased

aromatization because of increased body
fat—primarily subcutaneous abdominal
fat.10 Thus, we see a change in the an-
drogen/estrogen ratio, mainly because 
of increased fat deposits that are com-
monly associated with the aging process.
The role of estrogens in men has been
studied in some detail in recent years.
Estrogens in men play a vital role in the
regulation of gonadotropin feedback, a
number of brain functions, bone matura-
tion, regulation of bone resorption and
lipid metabolism. Estrogens are also an
important factor in determining men’s
level of sexual interest.10-11

While the normal serum levels of
estradiol are very low compared with
testosterone (2–3 ng/dL versus 300–
1050 ng/dL), the levels are deceiving 
because much of the activity of estradiol
occurs as a result of peripheral forma-
tion (acting locally), and this does not
show up in serum levels.10 A critical
consideration in monitoring the andro-
gen/estrogen balance is that changes in
the ratio that favor estradiol may have
adverse effects on the prostate.11

The role of estradiol on gonadotropin
feedback is so vital that it invites com-
mentary. Briefly, the hypothalamus
sends out gonadotropin-releasing hor-
mone (GNRH) as a messenger to the 
pituitary, which then sends out leuteniz-
ing hormone (LH) to the testes as a 
call to produce more testosterone, and
follicle-stimulating hormone (FSH) as a
messenger to increase spermatogenesis.
Conversely, when the body has enough
hormones there is a slow-down of pro-
duction of GNRH and LH. This feed-
back system is mainly mediated by estro-
gens.12 In fact one study, which further
revealed that role of estradiol, showed
that a controlled dose of a potent aro-
matase inhibitor, anastrazole, not only
slowed down the production of estradiol
significantly but also raised the levels of
testosterone to the same extent.13 This
gives credence to the concomitant use 
of testosterone and an aromatase in-
hibitor in preventing suppression of 
gonadotropins.12
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Involvement of Testosterone in
Prostate Cancer

The involvement of testosterone in
prostate cancer is a subject that has been
the focus of much study and continues
to be an area of concern. According to
one prominent researcher, “epidemio-
logical studies provide no clues that the
levels of circulating androgen are corre-
lated with or predict prostatic disease.
Similarly, androgen replacement studies
in men do not suggest that these men
suffer in a higher degree from prostate
disease than control subjects.”14 Howev-
er, many concerned specialists now be-
lieve that a large, controlled study of
older men is needed to arrive at a con-
clusion of safety.

Benign prostatic hyperplasia (BPH) is
somewhat different. “Recent knowledge
indicates that prostate development de-
pends on the synergistic effect between
androgens and estrogens.”11 Therapy
that reduces the levels of dihydrotestos-
terone is standard for BPH and often re-
sults in a lessening of symptoms and a
reduction in the size of the prostate.
(Recall the earlier statement concerning
the adverse effects on the prostate of the
changing androgen/estrogen balance.)
Nutritional supplements have being
widely studied for improved prostate
health, and beneficial agents include vit-
amin E, selenium, lycopene, soy and
omega-3 fatty acids.15

Therapeutic Options in the
Treatment of Andropause 

Our overall goal should be to enhance
the health of the patient, both in the
quality of life and long-term wellness.
Achieving hormonal balance is at the
heart of that therapy, and the most
prevalent treatment is testosterone sup-
plementation. In using topical gels or
creams, we have found that dosage titra-
tion is important because the initial 
dose may need to be adjusted. Dr.
Christopher Cutter found in his prac-
tice that some men showed initial 
elevations of testosterone levels from

topical gels, but then had declines after
3–4 weeks because of suppression of LH
(endogenous suppression).16 At that
point, the dose had to be increased in
order to overcome suppression. We have
found that buccal systems work, as evi-
denced by the arrival of the product
Striant. While many are familiar with
the limitations of traditional therapy
with intramuscular injections of long-
chain esters such as cypionate, there
have been anecdotal reports of improved
outcomes when dosing occurs on a
weekly basis, rather than every 3 weeks.
And, while it is not the most common
therapy, testosterone implants (pellets)
continue to have support from those
who find that route to be dependable. 

Nonsupplemental Therapy
While testosterone supplementation,

frequently with the use of aromatase 

inhibitors, is the most common form of
therapy, it is not the only way in which
we can help patients achieve hormonal
balance and good health. Nonsupple-
mental ways to achieve hormonal 
balance include exercise, weight man-
agement, proper diet and stress manage-
ment. Exercise and its effect on testos-
terone levels has been studied. Zmuda 
et al stated, “We conclude that short-
term exercise produces a transient eleva-
tion in serum testosterone levels in 
elderly men.”17 Tremblay et al stated,
“Androgens increased in response to ex-
ercise…”.18 Additionally, the same kinds
of comments were made about exercise
increasing testosterone independently of
LH and FSH secretion.12 Proper diet for
many would mean increasing lean pro-
tein as well as fruits and vegetables while
decreasing carbohydrates. For others, it
would be a simple directive—eat less.
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Weight management is always impor-
tant. In the case of andropausal men,
with less weight there is less fat and thus
less aromatization to estradiol. Treat-
ment of obese men with testosterone
was associated with a decrease of visceral
fat tissue mass, a rise in insulin sensitivi-
ty and a decrease in insulin resistance.
On the other hand, weight loss is associ-
ated with an increase of serum levels of
testosterone and a decrease of serum
levels of estradiol.12 Exercise, weight
management and a healthy diet should
result in less fat, more muscle and better
hormone balance, and better health is
achieved in a more holistic manner. Fi-
nally, stress management is important
because increased cortisol levels are as-
sociated with decreased testosterone.

Conclusion
In summary, hormonal balance is im-

portant for men to achieve maximal

health. While supplementing testoster-
one and attempting to keep estrogens
under control is useful, other means of
obtaining hormonal balance should 
be encouraged.
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