
John E Buster is Professor of
Obstetrics & Gynecology and
Director of the Division of
Reproductive Endocrinology in the
Department of Obstetrics &
Gynecology at Baylor College of
Medicine, Houston, TX. 
He is board-certified in obstetrics
and gynecology with a subspeciality
certification in reproductive
endocrinology and infertility. 
Dr Buster has published over 200
original articles, book chapters, and
reviews on subjects ranging from
menopause to advanced methods of
treating infertile women. He is a
reviewer for numerous medical
journals, holds memberships in
various academic societies, sits on
or is chair of numerous
committees, and has served as an
examiner for the American Board
of Obstetrics & Gynecology. Dr
Buster is listed in Good
Housekeeping as one of the top
401 Doctors for Women in the US,
America’s Top Gynecologists, and in
the book Best Doctors in America
for over 10 years. He received his
undergraduate training at Stanford
University with medical school and
residency training in obstetrics and
gynecology at UCLA, where he later
completed a fellowship in
reproductive endocrinology. 

a report by 

J o h n  E  B u s t e r

Professor of Obstetrics and Gynecology and Director, Reproductive Endocrinology and Infertility,

Baylor College of Medicine

Sexual thoughts and fantasies are a joy of life. Sexual
desire is fun and a vital part of good health. It is a much
appreciated basis for relationships between women and
their partners. Sexual apathy is anguishing and
distressing; it is a common complaint heard by
gynaecologists. In older women, androgen production
and sexual desire decline in parallel during late
reproductive years and continue to decline into post-
menopausal years. Because of this parallel, it is logical
to link declining androgens and sexual apathy as cause
and effect. This logic is supported by the repeated
confirmation that declining female sexual desire is
aggravated by endocrine dysfunctions that involve loss
of androgen effect: oophorectomy, menopausal
estrogen replacement, corticosteroid treatment, adrenal
insufficiency and hypopituitarism.

Sexual apathy is distressing. With increasing
depression among women, many seek counselling
and therapy. Androgens in pharmacologic doses can
induce intense sexual desire. Thus, empiric self-
medication with androgens has been practiced for
years. Recently, however, well-documented
connections between declining androgen production
in women and loss of sexual desire have become
established as an area of disciplined scientific inquiry.
Furthermore, restoration of sexual desire following
androgens in doses approximating pre-menopausal
physiology has been achieved in well-designed
clinical trials.

This article examines androgen treatment for
decreased sexual desire in ageing women. It evaluates
new approaches, both available and investigational,
to treat these women.

De c l i n i n g  A n d r o g e n s  a n d  A g e i n g  i n
Women

Declining androgen production with ageing is well
documented. The topic has been reviewed
previously by the author. Clinically relevant
androgens in women include dehydroepiandrost-
erone (DHEA), its sulphoconjugate DHEA sulphate
(DHEAS) and testosterone. DHEAS is a pro-
hormone that originates almost exclusively from the

zona reticularis, or innermost zone, of the adrenal
cortex. The zona reticularis contains steroidogenic
architecture that is uniquely configured to secrete
substantial amounts of DHEAS.

Production of DHEAS ranges from 5mg to 40mg per
24 hours, an amount that greatly exceeds almost all
other steroid hormones. DHEAS circulates in a large,
slow-turning pool at concentrations that are 100- to
1,000-fold higher than unconjugated androgens. As a
prohormone, however, DHEAS has no identifiable
receptors and must be converted into testosterone
and dihytestosterone (DHT) to express its
androgenic attributes.

DHEAS is converted into testosterone and DHT
within cells of target tissues. This intracellular
production is initiated by DHEAS-metabolising
enzymes (steroid sulphatases) to form DHEA, which
is then converted to androstenedione, testosterone
and to DHT. DHT then interacts with the signal
transduction systems of the androgen receptor.

DHEAS concentrations in girls increase detectably
beginning at seven to eight years of age and are
associated with adrenarche: increasing pubic and
axillary hair, emerging sexual desire, increasing
strength and muscle mass, increasing bone mass,
maturation of the immune system and accelerated
linear growth.

DHEAS concentrations reach their peak in the 20s
and 30s. Production rates and circulating levels
decline during the 40s and 50s. A clinical situation
analogous to ‘reverse adrenarche’ emerges in which
there is loss of pubic and axillary hair, decreasing
sexual desire, loss of muscle mass and bone mass,
immunosenescence and declining stature.

Just as there is an increase in zona reticularis mass at
adrenarche, there is a decrease in zona reticularis mass
and fragmentation of its cells with ageing. The
process closely resembles apoptosis. This decline in
zona reticularis mass is associated with the falling
production and declining concentrations of DHEAS
that occur with advancing age.
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Testosterone during reproductive years evolves
partly from peripheral intracellular conversion of
DHEAS and partly from direct ovarian secretion that
originates mostly from the dominant ovarian follicle
of the month. Thus, a mid-cycle rise in testosterone
concentrations occurs in conjunction with the
luteinising hormone (LH) surge, an event linked to
increased mid-cycle sexual desire, which occurs at
that time.

After menopause, the ovary evolves from a follicle-
laden reproductive structure to an acyclic, androgen-
secreting, stroma-dominant organ that shrinks to
about half its original reproductive-age size. The
post-menopausal ovary is believed to produce
significant amounts of testosterone from its remnant
stromal architecture. The chronically elevated levels
of LH associated with menopausal years further
augment this production. 

Testosterone concentrations do not drop abruptly
after menopause in women with intact ovaries.
While the mid-cycle testosterone rises, basal

concentrations decline only gradually. Post-
menopausal oophorectomy, however, is associated
with a sharp drop in testosterone of approximately
40–50%. Not surprisingly, post-menopausal
oophorectomy is associated with lost sexual desire.

Declining androgens are associated with subtle
symptoms that take years to evolve and can be
difficult to recognise. Depletion of androgens is not
lethal, but their decline may accelerate some processes
traditionally associated with ageing and mortality. 

S e x u a l  A p a t h y  a n d  
A g e i n g  

Declining sexual desire with ageing is well
documented; the author has reviewed it previously.
Female sexual desire is influenced by variables that
include good general health, an available and
attractive partner, freedom from psychotropic drugs
(e.g. antidepressants) and a safe environment.
Advancing age and the endocrinology of advancing
age are but two aspects of a highly complex
behaviour.

Sexual apathy appears to be one of the most
prevalent female sexual problems across all age
groups. Several surveys have compared women
before menopause and after menopause:

• a longitudinal study of women aged 45–55 found
that multiple indices of sexual function, including
desire, significantly declined from the late peri- to
the post-menopausal years; 

• an interactive survey reported that 45% of post-
menopausal women younger than 55 years of age
indicated significant declines in sexual desire; and

• multiple investigations show highly significant
declines in sexual activity with advancing years.

In addition to the effects of age, sexual desire
declines in association with oophorectomy,
menopausal oestrogen therapy, treatment with
corticosteroids, adrenal insufficiency and
hypopituitarism, all of which result in diminished
androgen availability. In a study assessing indices of

sexual functioning between age-matched groups of
women who had undergone hysterectomy with or
without oophorectomy, the oophorectomised
women experienced significant decreases in indices
of sexual desire compared with those whose ovaries
were not removed.

And r o g e n  T h e r a p y  C a n  R e s t o r e  
S e x u a l  D e s i r e

Androgens administered in pharmacologic doses can
increase sexual desire, even in women who are
chronically ill. Thus, many years ago, when
androgens were administered as chemotherapy for
advanced breast cancer, enhanced sexual desire was
an unwelcome side effect. Even worse, virilisation
(e.g. male pattern baldness, deepening of the voice)
was a common adverse reaction. The major problem
over the years has been in devising systems that can
deliver androgens at doses closely approximating the
physiology of pre-menopausal androgen production.
Ideally, in otherwise healthy older women, the
therapeutic goal is to restore sexual desire without
virilising side effects.
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A recent literature survey reveals at least six
randomised single or double-blinded clinical trails
showing significant increases in sexual desire with
testosterone versus oestrogen-only treatments. In
addition there are eight randomised, double-blind,
placebo-controlled clinical trials demonstrating
significant increases in sexual desire with
testosterone treatment versus placebo. 

Two of these trials utilised a matrix patch (Intrinsa®,
Proctor and Gamble) that delivered testosterone at
300µg per day. The subjects were all women who had
undergone oophorectomy. This dose approximates
normal production of testosterone in pre-menopausal
women. At 300µg per day, there have been consistent
increases in sexual desire with surprisingly few adverse
effects. Of particular note, the psychological
instruments used in the six placebo-controlled trials
where devised specially to measure attributes of sexual
desire. Two of the studies involved over 1,100
women but were limited to 24 weeks, so that long-
term effectiveness and side effects beyond that
timeframe are not known. In December 2004, a US

Food and Drug Administration (FDA) advisory
committee, concerned that the increase in sexual
desire was too modest and that long-term effects were
not yet adequately documented, recommended
against approval of Instrinsa®. The FDA followed its
advice, and Intrinsa® is not available.

T h e  F DA  h a s  D e c l i n e d  A l l  
A n d r o g e n  T r e a tmen t s

The FDA has not approved any androgen
treatment for decreased sexual desire. Given that
some 145,000 women have received prescriptions
for testosterone gel (for men at 10 times the dose)
and that at least 20% of testosterone gel sales are to
women, there is considerable pressure on the
agency to re-examine this issue. In the meantime,
physicians have other options. Many androgen
preparations are prescribed off-label or are self-
administered. These include topical gels, creams,
vaginal gels, subcutaneous implants and
testosterone patches (developed for men),
intramuscular (IM) injections, sublingual tablets,
oral methyltestosterone and oral DHEA.

Three off-label androgen regimens include:

• Methyltestosterone, 1.25mg per day, given with
oral conjugated oestrogens, 0.625mg, as
Estratest® (Solvay). In a randomised, controlled
trial of 16 weeks, Estratest® significantly increased
sexual desire.

• Testosterone in PLO gel is compounded by local
pharmacies or can be obtained on the Internet.
Preparations may contain variable and inconsistent
doses and require intensive physician monitoring of
blood testosterone levels to be administered safely.

• Testosterone implants containing 50–100mg can be
placed surgically under the skin using local
anaesthesia. Each implant lasts about four months.
These implants have been studied extensively in
Australia where they have been demonstrated as
effective in treating decreased sexual desire in
limited clinical trials. They require extensive physi-
cian monitoring. Several androgen products, now
undergoing clinical trials, are not clinically available.

T h e  F u t u r e

In the US, post-menopausal women in increasing
numbers remain highly productive and influential.
In response to their needs, hormone replacement
treatments are becoming sophisticated and focused.
There is clear documentation that androgen
production declines in women as they age and that
androgen production is linked to sexual desire.
Furthermore, there is convincing evidence from
well-designed and sizeable clinical trials that
restoration of androgens approximating physiology
of reproductive years restores lost sexual desire to
many. It is not yet known whether prolonged
exposure to pre-menopausal androgens is safe. 

It is clear that, until the FDA approves, physicians
and their patients will continue to use off-label,
locally compounded products with unproven
efficacy and undocumented safety. ■

A version of this article containing references, graphics and
tables can be found in the Reference Section on the website
supporting this briefing (www.touchbriefings.com).
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A u g u s t

9-12 August

American Association of Diabetes
Educators (AADE) 33rd Annual
Meeting and Exhibition
Los Angeles, CA, USA 

www.aadenet.org

S e p t e m b e r

2-6 September

31st Annual Meeting of European
Thyroid Association (ETA)
Naples, Italy 

www.eta2006.com

2-6 September

World Congress of Cardiology 2006
Barcelona, Spain

www.escardio.org 

3-8 September

International Congress of Obesity 2006
Sydney,Australia

www.ico2006.com

6–9 September

The Diabetes Exercise and Sports
Association (DESA) 2006 International
Conference
Arnhem,The Netherlands

www.diabetessports.nl

14 - 17 September

42nd Annual Meeting of European
Association for the Study of Diabetes
(EASD)
Copenhagen and Malmo, Denmark and

Sweden

www.easd.org

O c t o b e r

11-15 October 

77th Annual Meeting of The American
Thyroid Association
Sheraton Wild Horse Pass Resort & Spa

Phoenix,AZ, USA

www.thyroid.org

1 8 – 2 1  O c t o b e r
2006 Meeting of the International
Society of Pituitary Surgeons (ISPS)
Bariloche,Argentina

www.neurosurgery.emory.edu/ISPS

16–20 October

2006 Center for Disease Control and
Prevention (CDC) Short Course -
Diabetes Public Health and 
Research
Atlanta, GA, USA

www.cdc.gov/diabetes/conferences

18–21 October

15th Argentine Diabetes 
Congress (Sociedad Argentina 
de Diabetes - SAD)
Ciudad de Mendoza,Argentina

www.diabetes.org.ar

19–21 October 

2006 CardioMetabolic 
Health Congress
Boston, MA, USA

www.cardiometabolichealth.org

26–29 October

World Congress on Controversies 
in Obesity, Diabetes, and 
Hypertension 
(CODHy)
Berlin, Germany

www.codhy.com

30 October – 2 November

Global Aspects of Diabetes:
Shaping the Future
Jabriya, Kuwait

www.hsc.edu.kw/diabeteskuwait2006

N ov e m b e r

13 – 15 November

Diabetes in Indigenous 
People Forum
Melbourne,Australia

www.meetingsfirst.com.au/meetings/Diabetes

D e c e m b e r

3-7 December

International Diabetes Federation 
19th World Diabetes 
Congress 
Cape Town, South Africa

www.idf2006.org

7-10 December

Pituitary Network Association - 
2006 December In 
The Desert 
Rancho Mirage, CA, USA

www.pituitary.org

2007

F e b r u a r y

8–10 February 

2nd CSSAM/ISSAM (International
Society for the Study of the Aging
Male) North American Congress on
The Aging Male
Montreal, Canada

www.kenes.com/aging

M a r c h

5–8 March

BES 2007: 25th Joint Meeting of the
British Endocrine Societies
Birmingham, UK

www.endocrinology.org

A p r i l

25–28 April

2nd International Congress on
"Prediabetes" and the Metabollic
Syndrome, Epidemiology, Management
and Prevention of Diabetes and
Cardiovascular Disease
Barcelona, Spain

www.kenes.com/prediabetes2007

M a y

9–12 May

5th International Symposium on the
Diabetic Foot
Noordwijkerhout,The Netherlands

www.diabeticfoot.nl

S e p t e m b e r

17–21 September 

43rd Annual Meeting of the European
Association for the Study of Diabetes
(EASD)
Amsterdam,The Netherlands

www.eurocongres.com/easd

2008

M a r c h

31 March–3 April

7th IDF Western Pacific Region (WPR)
Congress
Wellington, New Zealand

www.idfwpr2008.org

Events
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