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“An error is the more dangerous the more truth it contains.” 

— Henri-Frédéric Amiel

Although the discovery and synthe-
sis of testosterone and other
androgens took place more than

80 years ago, the controversy over their
significance, applications and use is no
less intense today than it was then. The
introduction of injectable forms of testos-
terone in the first half of the 20th cen-
tury created great expectations and a rush
to treat all sorts of disparate conditions
unrelated to a deficiency in testosterone
production. The false hopes and misun-
derstandings due to androgen use and
abuse in the absence of hypogonadism
resulted in frustration and disappointment
for all concerned and seriously interfered
with proper scientific evaluation of
gonadal steroids, the causes and conse-
quences of their deficiency as well as
their treatment. The rumbles from that
distant “big bang” still resonate today.
And, probably no syndrome experiences
the influx of “expert” views from all sorts
of walks of life: from endocrinologists and
psychiatrists to urological surgeons and
gerontologists, from the lay press to the
regulatory agencies and from the phar-
maceutical to the entertainment indus-
tries. The dismal result of all this free-for-
all cacophony of opinions is a great deal
of confusion, erroneous information and
significant detriment to patients and
physicians alike.1

Both my opponent and I are believers
in the concept of testosterone deficiency

syndrome (TDS) and prescribers of testos-
terone therapy. We may argue about
issues of limited consequence such as tax-
onomy and semantics, but on the funda-
mental ones (e.g., clinical relevance of the
syndrome, its assessment and monitoring
therapy), I wish to reiterate that a “con”
position is defensible only when TDS is
diagnosed and managed incompetently.

The absurd view that TDS is an inven-
tion of industry blatantly and conveniently
ignores medical observations and reports
going back 500 years and accelerating
since the mid 20th century. It does not
merit further discussion.

Medical progress brings honest dis-
agreements and evolving opinions. The
controversy about TDS spans the whole
spectrum, from diagnosis to treatment.
Two areas are particularly unsettled: the
biochemical diagnosis and the effect of
testosterone on prostate health. Two other
subjects are relatively new but gaining rel-
evance and importance: the contribution
of TDS to the development of the meta-
bolic syndrome and erectile dysfunction
and their treatment. But heavily debated
issues also include the contribution of
diagnostic questionnaires, the most effec-
tive delivery forms for testosterone, the
long-term efficacy and safety of current
preparations, standards for monitoring
men receiving exogenous testosterone
and, most unfortunately, the unwarranted
extrapolation of the results of the
Women’s Health Initiative (WHI) to the
use of testosterone treatment in adult men.
Although much has been learned over the
last 6 decades about the manifestations of
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TDS, the efficacy of testosterone treatment and
its potential adverse outcomes, most studies have
been relatively short or insufficiently powered to
reach definitive conclusions.

Volumes could be written just to address the
issues listed above. Allow me to tackle some of
the more relevant ones.

Diagnosis

In addition to an adequate history and physical
examination, physicians have several specific
options to reach a diagnosis of TDS: questionnaires
and a biochemical assessment from peripheral
blood (the efficacy of salivary testosterone meas-
urements is currently not fully recognized).

A variety of questionnaires are available at pres-
ent. Some are more elaborate than others. They
are appropriate purely as screening instruments
and are documented for their significant sensi-
tivity but rather poor performance with regard to
specificity.2 Three questionnaires are most widely
recognized: the St. Louis University ADAM, the
Massachusetts Male Aging Study (MMAS) and the
Aging Male Survey (AMS). Owing to their simplic-
ity and sensitivity, the ADAM and the AMS have
gained most popularity. Dr. Casey and I share
the view that they are helpful for screening pur-
poses but that they fall short in their use as defin-
itive clinical diagnosis or as outcome measures for
treatment.3

The biochemical diagnosis is another sore point
of controversy and confusion, but it is simpler than
it has been made out to be: liquid chromatogra-
phy tandem spectrometry remains the gold stan-
dard, and free testosterone by equilibrium dialy-
sis and measured bioavailable testosterone,
properly performed, are reliable assays.4 These
methods, however, are either cumbersome, dif-
ficult to reproduce, expensive or not readily avail-
able. Calculated free testosterone and bioavailable
testosterone are considered accurate and can be
carried out with equipment and expertise avail-
able in most clinical laboratories. It must be
emphasized that the measurement of total testos-
terone is adequate for the determination of andro-
genicity in nearly all clinical situations as long
as the blood sampling is done in the morning
(another point of contention). One must remem-
ber the circadian and ultradian variations in testos-
terone levels. Therefore, the performance of repeat-

ed measurements is recommended to confirm the
diagnosis. It would be unforgivable to subject a
man to a lifetime of testosterone treatment on the
basis of a single faulty biochemical test. We should
not ignore the small but convincing evidence that
assessment of testosterone from samples of periph-
eral blood might be a poor reflection of andro-
gen levels in tissues.5 One last word to the wise
on this, from a recent publication:

We have the technology to improve the accuracy and
precision of testosterone assays and must choose these
properties over simplicity and economy.6

Although this is an accurate statement, it is a hard
pill to swallow with the realities of our health care
system.

Prostate health

Prominent among the concerns regarding testos-
terone treatment is its effect on prostate health. For
decades, the concept that testosterone is “bad for
the prostate” has gone unchallenged. More research
and clinical experience are seriously and funda-
mentally revisiting these notions.7 Basic investi-
gations have shown that the development and
growth of prostate cancer are much more complex
than simply an excess of lack of androgens: non-
steroidal hormones (e.g., insulin, leptin, gluco-
corticoids and growth hormone), genetic suscep-
tibility, inflammation and environmental factors
appear to be significant contributors. Further, and
despite the large body of support for a positive rela-
tion between male sex steroids and growth of
prostate cells, there are a number of puzzling sit-
uations that are under active study. For instance,
a prostate cancer cell line that requires initial stim-
ulation by androgens to grow is eventually sup-
pressed by them. These and other observations must
not be interpreted as a green light for the indiscrim-
inate use of testosterone treatment in adult men.
Appropriate assessment of the prostate before and
during treatment remains a mandatory responsibil-
ity for the treating physician.8

I trust that Dr. Casey joins me9 in supporting the
recommendation that known or suspected prostate
carcinoma is a contraindication for testosterone
products. This has been reiterated, unambiguously,
by the recent Endocrine Society Guideline.10

Administration of testosterone and other steroids
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to men suspected of having prostate cancer, at this
time, should be considered only as part of prop-
erly sponsored, well designed and organized,
rigidly controlled and carefully monitored clinical
trials. To do otherwise can easily be construed
as reckless behaviour that would potentially endan-
ger the patient’s health and the clinician’s repu-
tation and result in further detriment to a field
already replete with myths, misinformation and
dubious evidence. To the objective observer, it
is clear that further “critical assessment” of the
available information on the relation between
testosterone and prostate health will not signifi-
cantly enhance our knowledge on this topic. Only
a fresh approach with good studies will lead to the
answers that we all yearn for.9

Sexual dysfunction

An evolving concept in the field of erectile dys-
function is the relevance of androgens in general
and testosterone in particular. Experimental evi-
dence for the fundamental importance of andro-
gens in the maintenance of the anatomic and 
histological integrity of the penile cavernosal struc-
tures is overwhelming.11 Several clinical studies
have confirmed an improvement in sexual desire
and erectile quality in testosterone deficient men
treated with exogenous testosterone. In addition,
there is an ever increasing number of reports indi-
cating that testosterone deficiency interferes not
only with normal function but also with the
response to treatments specifically aimed at cor-
recting the inadequate mechanisms of erection.
The studies are still limited in number and insuf-
ficiently powered but intriguing, if not yet totally
convincing. Suffice it to say that after several years
of doubts and controversy it appears that a simple
testosterone determination should be part of the
initial work up of most men with erectile dysfunc-
tion. If TDS is documented, it should be treated
initially; it may be all that is necessary. If, on the
other hand, the response is inadequate, the addi-
tion of a specific agent (i.e., a PDE5 inhibitor) can
be added.12

Cardiovascular health

Significant benefits in some aspects of lipid pro-
file, prevention of atheromas deposition, coro-
nary vasculature and in exercise performance

in men with heart failure have been clearly doc-
umented. The studies are still few in number13,14

or involve small populations.15 But, if we are
going to reject the results of these well thought
out and executed studies, I would say “show
me the contrary evidence” or even better, “where
is the beef?”

There are many other issues of relevance when
dealing with TDS that require the serious atten-
tion of the medical and scientific communities.
Regulatory agencies base their decisions on pub-
lished information and expert opinions. Contra-
dictory information from discrepant or poorly
developed guidelines and recommendations,
studies of questionable design or execution, and
the erroneous or tendentious interpretation of
their data do not advance our search for answers.
The lay media has had a field day pointing to the
honest doubts and concerns of serious clinicians
and researchers as examples of blatant ignorance
at best and dishonesty at worst. Although to a
great extent it has been our own fault, the patients
and the physicians themselves have ultimately
become the victims of this regrettable state of
affairs.
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Three physicians are out duck hunting with-
out a license, a family doc, an internist and
a surgeon. Not much is happening but

they’re not going home empty handed. I know
you’ve heard it, but bear with me, there’s a point
here. After a while, a flock of birds fly over the
docs as they hide in the tall grass. The family doc
stands up, and with his pistol, shoots at what he
thinks is a duck … wings it, but it keeps flying.
Another shot, a few feathers fly, but no birds fall.
“You’re not very good,” says the internist. “You
need a rifle anyway.”

Hours later and another bunch of birds, the
internist jumps up with his high-powered sighted
rifle, lines up a bird, then another and another …
not sure if they are ducks, he doesn’t want to kill
a pigeon. By the time he decides on his target,
it’s out of range. “I need more time,” says the
internist, “and maybe a better rifle.”

Hours pass and it’s almost evening. What looks
like birds appear in the twilight sky and now it’s
the surgeon’s turn. With his blunt, 12 gauge shot-
gun, he sprays the flock. All 3 docs are pelted with
dead birds, among them sparrows, pigeons and
geese. “There’s a duck there somewhere,” the sur-
geon boasts. “Now can we go home?”

Why the old joke? Unfortunately the use of
testosterone replacement therapy continues to be
a bit of a duck hunt. I cannot completely disagree
with Dr. Morales. The end organ effects of testos-
terone are remarkable. Improved strength, better
mood, stronger muscles, increased libido, the list
goes on. If we only knew where to use this
weapon! In the truly hypogonadal patient, one
cannot argue the benefits of testosterone replace-
ment therapy. Fortunately for our patients, and
unfortunately for the manufacturers of testosterone
therapies, hypogonadal symptomatic males are
few and far between, and would never support the
infrastructure around the present testosterone
replacement therapy market. There just aren’t
enough ducks to keep everyone in business, and
Dr. Morales wants us to consider treating pigeons
under the guise of andropause.

My position is that andropause is primarily a

market-driven concept, largely promoted by indus-
try, accepted by a handful of physicians and
embraced by some patients who are looking for
an antidote to aging. We need to resist the mar-
keting efforts and consider the science.

Briefly summarized, we know plenty about the
effects of testosterone but little about the indica-
tions, benefits and long-term safety in the popula-
tion targeted with the andropause shotgun.

The range of normal testosterone levels is quite
broad; levels depend on time of day and no con-
sensus exists on what measurement of testosterone
(total, free or bioavailable) correlates best with
symptoms or treatment success. There is a gradi-
ent between the truly hypogonadal patient and the
softer andropausal male. Clinical judgment is nec-
essary to determine who will benefit from treat-
ment.

But the symptom complex associated with
andropause (or the “newer” term symptomatic late-
onset hypogonadism) is ill-defined and shares sim-
ilar characteristics with depression, normal aging
and, for lack of appropriate medical terminology,
just being overweight and lazy! There are no good
validated instruments to help the physician deter-
mine who will improve on treatment or measure
the treatment effects.

Add to the mix the lack of good randomized
prospective clinical data on the long-term effects
and no information on the cost benefits — why do
physicians continue to prescribe testosterone
replacement therapy to essentially eugonadal men?

One answer would be that industry is driving
the market and recent prescription data would sup-
port this. Sales visits to physicians are way down
and testosterone sales are flat. It’s expensive to
support a concept as nebulous as andropause!
Another might be that physicians are lazy and
would rather end the interview with a prescription
than a lifestyle lecture! I think most of us remain
confused on who’s likely to benefit and are exper-
imenting a bit.

Few physicians have incorporated screening for
hypogonadal patients into their routines despite the
cry from Dr. Morales and his band of testosterone-
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toting docs. We are all narrowing our sights; meta-
bolic syndrome (i.e., obesity and diabetes) and con-
ditions that are associated with low testosterone
where there is the possibility that testosterone might
improve clinical outcomes is where most physi-
cians are hunting today. Industry has begun to
follow suit and the currently available educational
kits are more focused but still suggest a shotgun-
like approach.

Also, if there is a symptom complex that will
respond to exercise better than andropause, I don’t
know of it. Educational material produced by
industry mentions exercise in passing and testos-
terone docs spend little time educating their
patients on the health benefits of physical activity.
Here’s an idea for your patients: tell them to take
the $1200 they’ll spend on testosterone per year
and join a health club; buy a Stairmaster —  they’ll
have money leftover for their new clothes!

Until industry supports the science behind
testosterone replacement therapy, it will always
be a therapy used “in good faith.” I need more

long-term controlled data before I can recommend
testosterone replacement therapy to my male
patients with soft symptoms and borderline testos-
terone levels. I need tools to measure progress and
some idea of the cost-effectiveness. Finally, we all
need industry to pay for a license (proper trials)
and to stop asking us to hunt for them. Until then
andropause remains a pigeon masquerading as
a duck and no one, especially the other birds, want
us to hunt like surgeons.
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I t looks like a duck, flies like a duck, walks like
a duck, quacks like a duck: it must be a pigeon!
I hope the CUAJ readership will enjoy Dr.

Casey’s comments as much as I did. His sense
of humour is legendary. Regrettably, it falls short
of the scientific evidence expected and demand-
ed for a topic that must be addressed with utmost
seriousness. His allegations against industry are
unfounded, old and tired, and do not match cred-
ible epidemiological verification from unimpeach-
able sources.1–2 No evidence exists to refute these
solid studies, unless my distinguished opponent is
keeping secrets from us. Just one little reference to
support your argument and for our own edifica-
tion, Dr. Casey?

More serious is his charge that there is a med-
ical profession easily manipulated by industry
in prescribing unnecessary medications for some
kind of undefined benefits. This should not be
taken lightly and one hopes that such an accu-
sation is based on fact and not just gut feelings.
We all know what happens when medicine is
guided by gut feelings. When he mentions the flat-
tening of testosterone prescriptions in the last 
2 years, Dr. Casey conveniently ignores the
remarkable increase in testosterone use over the
last 10 years. The use of phosphodiasterase
inhibitors to treat erectile dysfunction has also flat-
tened over the last few years (despite the exor-
bitant amount of free samples available, a prac-
tice that is not allowed for testosterone products).
With the same logic, are we then to conclude that
erectile dysfunction is a figment of the imagina-
tion of the manufacturers of PDE-5 inhibitors and
a bunch of malleable and, perhaps, not too hon-
est, poorly informed prescribers? Richard, you
know better than that!

Who in his or her right mind would object to
recommending and practising exercise, adequate
diet, elimination of stress, smoking cessation and
motherhood? They are all good for endothelial
health. Such lofty ideals are commendable but far
from reality, particularly in middle-aged and older
individuals. Dr. Casey should tell us how many of
his numerous “andropausic” patients follow and
successfully complete the Casey’s Regimen. If he
had bothered to look just at the titles of the few

references I provided3–9 he wouldn’t have writ-
ten that “we … know little of the indications, ben-
efits and long term safety.”10 To credibly dismiss
evidence, one needs counterevidence.

Let’s be careful with what learned societies are
recommending. Not one of them and no informed
physician would recommend “screening for
andropause.” I do not know where Dr. Casey 
got this extravagant idea. What has been recom-
mended is the combination of clinical manifesta-
tions plus biochemical confirmation and competent
clinical judgment. A biochemical assessment has
been recommended only if there are clinical man-
ifestations. Do we have problems with the diag-
nosis? Of course we do, but this is not uncom-
mon in the practice of medicine (who has not
heard of the shortcomings of PSA, the VB1 and
VB2, and bladder biopsies for the diagnosis of
prostate cancer, prostatitis and interstitial cysti-
tis, respectively?). However, what investigations
do Dr. Casey and his group of hunters, huddled
inside a blind, without a gun and out of season,
propose for a man with the well-recognized pic-
ture of “andropause” and in the absence of
depression?

We are told by my distinguished colleague that
“there are no good validated instruments to meas-
ure the treatment effects.”10 Whoa! They range from
the clinical assessment and questionnaires such as
the Internationl Index of Erectile Function (IIEF) and
Aging Male Survey (AMS) to the improvement in
sarcopenia (CT scanning), osteoporosis (dual energy
x-ray scan), cognitive function, hematopoiesis (com-
plete blood count), better cardiovascular health
(stress test, etc.) … I could go on and on just list-
ing the validated instruments.

To quote Dr. Casey:

We are all narrowing our sights; metabolic syndrome
(i.e., obesity and diabetes) and conditions that are as-
sociated with low testosterone where there is the pos-
sibility that testosterone might improve clinical out-
comes is where most physicians are hunting today.10

I couldn’t agree more. It might be “where most
physicians are hunting today.” That the metabolic
syndrome became the fashionable and popular
condition of today does not recognize those who
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have been quietly researching and discussing it for
years. Oh well, many were convinced that the
Earth was flat. Some still are.
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Iwill comment on only 3 of Dr. Morales’s state-
ments, primarily because I agree with him
in principle. Testosterone replacement has

a positive effect on sexual and cardiovascular
health and probably doesn’t directly cause
prostate cancer.

Dr. Morales asks for some references to support
my argument and “for our own edification.”1 To
Dr. Morales and fellow readers I would recom-
mend Darby and Anawalt’s article2 on diagnosing
and treating male hypogonadism, Jockenhövel’s
paper3 on testosterone therapy and Seftel’s article4

about the pharmacologic monitoring and safety of
testosterone therapy.

Dr. Morales states that the “con side is defen-
sible only when TDS is diagnosed and managed
incompetently.”1 It is difficult to diagnose and man-
age a disease that hasn’t been accurately
described!5 Dr. Morales admits that there are no
good tools and there is significant confusion over
the appropriate testosterone measurement to use.
Add to this the large grey zone of patients that have
low normal or slightly low testosterone levels and
some of the soft symptoms of andropause, and we
have further ambiguity. A study that stratified these
patients by symptoms and testosterone levels and
gave us some idea of treatment successes would
be helpful. Can’t find one. Competence remains
an issue for all of us.

“The absurd view that TDS is an invention of
industry … does not merit further discussion”1 is
the second statement of interest. Testosterone is
a therapy searching for an indication. Ask our pri-
mary care physicians and urologists how they feel
about andropause and about their success in treat-
ing this population. Industry continues to advertise

heavily and spend money on marketing and little
on the science of testosterone. The most recent
meeting of the International Society for the Study
of the Aging Male was a testosterone fest and after
looking on http://clinicaltrials.gov,6 I’ve yet to find
a trial registered that will help us determine who,
outside the profoundly hypogonadal male who
is not in question here, will benefit from testos-
terone replacement therapy. Until we have more
science, testosterone replacement therapy for the
andropausal man will remain in the antiaging sec-
tion along with Botox, hair transplantation and a
myriad of natural supplements. Unfortunately, our
patients, not Industry, will be paying for the obser-
vational data.
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