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Testosterone replacement as a part of hormone replacement in the post-menopausal female
Important - precautionary note
It is important to understand that the administration of testosterone to women has not yet received the endorsement of the Therapeutic Goods Administration in this country and this substance is administered to women by the doctor in his own judgement and on his own responsibility.

While this substance is not administered for the purpose of obtaining an advantage in competitive sport or athletics, it is recognised that there is the possibility of an improvement in athletic performance that is incidental to the main therapeutic reason for administering testosterone.

Some assertions made as to the effects of testosterone are the result of clinical observations but which may not have been proved as yet by scientific investigation.

Introductory remarks
While oestrogen replacement therapy in the menopause has achieved an increasingly significant role in recent times, replacement of testosterone has enjoyed a much smaller degree of support.  There is a mistaken view that testosterone is exclusively a male hormone and therefore should not be given to women.  Both males and females produce testosterone but obviously at lower levels in the female.  The normal range for peripheral circulating testosterone in the female is 0.2-3.0 nmols per litre as compared to the male circulating level of 9.4-3.7 nmols per litre.  While only a small amount is produced in the female, that small amount is of considerable importance for healthy physiological functioning.

Changes in physiological menopause
With the loss of ovarian responsiveness at the menopause and the cessation of cyclical activity in the ovary, there is a loss of oestrogen production.  At and after this time, there is continuing testosterone production from the solid substance of the ovary and continuing production of androgens from the adrenal glands.

In addition, the loss of oestrogen reduces the stimulation of sex hormone binding globulin in the liver that controls the availability of circulating testosterone.  This increases the availability of the testosterone that is produced from the solid substance of the ovary and the adrenal glands.  The production of ovarian testosterone relates to the size of the ovary and as the ovary shrivels, the production of testosterone gradually reduces until it becomes minimal in established menopause, although it continues to be produced by the adrenal glands.

Changes in castration menopause
If the ovaries are removed there is not only an abrupt loss of oestrogen, but also a total loss of testosterone secretion by the ovaries.  In the menopausal woman, the removal of the ovaries removes her ovarian source of testosterone.

Change with oestrogen replacement therapy

In the untreated menopause, the ovary continues to produce some testosterone as a result of pituitary hormone stimulation.  With the introduction of oestrogen replacement therapy, this pituitary hormone is suppressed and there is a synchronous loss of the production of testosterone from the ovary as a result of this loss of stimulation.  At the same time, as mentioned, the administered oestrogen increases the sex hormone binding globulin from the liver and thereby any testosterone that may be produced is largely inactivated.  In theory, before the introduction of oestrogen replacement, the woman's testosterone may be quite high or normal, but after the instigation of oestrogen replacement, the testosterone availability usually falls to zero.

This loss of testosterone effect may be more pronounced in women taking oestrogen by mouth because of enhanced liver production of the binding protein.

Clinical effects of testosterone replacement therapy

Increase to libido
The hormonal support of libido is probably shared between oestrogen and testosterone.  Oestrogen probably supports libido by relieving discomfort at coitus and allowing the return of physical response in terms of vaginal lubrication and orgasmic capacity.  Testosterone on the other hand, may increase the motivation to become involved in coitus through an increased level of fantasising and increased arousability.  Clearly the restoration of testosterone to a postmenopausal woman is one factor in normalising sexual relations.

Improved viability of vulval skin
The vulva in the woman is testosterone dependent as is the scrotum in the man.  Oestrogen treatment to the vulva may actually be a disadvantage.  Testosterone on the other hand is distinctly advantageous.  The thickness of the vulval skin is increased which reduces the vulnerability of the skin to trauma whether coital or due to some other mechanical force such as clothing or menstrual pads.  Because the skin is less liable to abrasion, there is reduced susceptibility to infection and other skin diseases.  Secondly, there is increased production of skin oils that allows the initial penile penetration to occur with less discomfort thereby permitting a continuation of sexual arousal.  With the increased oil production, there is a restoration of apocrine gland activity and thereby a restoration of 'female perfume' that may be of importance to some women.

Weight gain
Testosterone might be expected to increase a woman's appetite.  At the same time however, it clearly allows an increase in the level of physical activity and improved stamina; this increased activity will increase in turn the basal metabolic rate and may allow a reduction in fat

Mood stabilisation
The administration of oestrogen to a postmenopausal woman appears to act as a mood elevator raising her from a pseudo-depressive state.  Sometimes however, this elevation of mood is unstable allowing a return of mood swings.  When testosterone is added to the oestrogen replacement, there appears to be a stabilising effect exerted on the mood state.

Breast tenderness
A recognised side effect of oestrogen replacement is that of stimulating the breasts, causing an increase in breast size and breast discomfort.  Testosterone given in this situation will exert a blocking effect on oestrogen stimulation, restoring comfort and sometimes reducing the breast size.  At the same time however, testosterone may stimulate the nipples and cause a return of erectile capacity allowing more prominence of the nipples.  This may be welcome to some but seen as a disadvantage to others.

Improvement in athletic performance
There is an increase in testosterone production at the onset of exercise with loss of that testosterone during the time of exertion.  This testosterone is probably of adrenal origin.  Testosterone is of the greatest importance for the maintenance of muscular strength and stamina during prolonged training and indeed is an important indicator of the trainability of the individual.  It has an effect on the confidence and determination of the individual to compete and allows a persistence of drive throughout the duration of the competition.  Clearly, a loss of testosterone in the mature female athlete is a disadvantage to her expectations of performance.  There are plans to investigate, in a proper scientific manner, the effect of testosterone on physical performance.  The disadvantage of giving testosterone to a woman in mature athletic performance, is that if she is drug tested, she may well show positive and thereby be subsequently disbarred from participation in future events.  There is clearly a need to clarify the regulations.

Improved bone density
A woman experiencing rapid bone loss is in danger of becoming osteoporotic and may expect that oestrogen replacement will stop that loss.  With the additional administration of testosterone, she may regain the lost bone and change from being an osteoporotic woman to being a woman with normal bone density.

Oropharyngeal effect
There is an improved thickness of the mucosal skin in the mouth, improved oral hygiene, increased salivary flow and possibly improved mucosal thickness throughout the oropharynx.

Side effects and adverse effects

When testosterone is used to restore the normal physiological level, there should be no fear of excessive effects outlined below.  It is when the dosage has been excessive or too frequent that the problems are prone to be encountered.  In some women, testosterone treatment is so attractive that they seek to be medicated excessively.  This will result in side effects.

Excessive testosterone replacement increases facial hair growth, facial acne and skin greasiness and ultimately after prolonged and excessive exposure, a drop in voice pitch and frontal hair loss.  It is therefore most important that the woman become familiar with her own pattern of hair growth before instigating testosterone replacement.  Once the testosterone replacement is commenced, she should be able to judge any relative increase in hair growth and any change in the quality of the hair.

Increase in facial hair growth and the emergence of skin problems is a reversible effect.  A drop in voice pitch on the other hand, may be permanent.

The restoration of libido can become a problem for previously sexually inactive women and if they or their partners are unable to cope with the return of sexual interest, then this may constitute a relative contraindication to the use of the substance.

Excessive testosterone replacement may result in restlessness in the evening or even perhaps difficulty in sleep induction.  The woman may be more prone to colourful dreams.

Choice of testosterone agent

Injectible testosterone
This provides an effect lasting about 3 weeks.  The disadvantage is that the circulating testosterone levels achieved may be similar to those found in men.  Sometimes this abruptly raised testosterone level may exert such a profound effect, that a woman's motivation to continue with testosterone replacement is reduced.  The onset of the effect of testosterone after injection is delayed for about week.  The maximal effect is experienced during the next week to 10 days and then drops off towards the end of the third week.  With such a variation in the effect, testosterone injections can be considered unsuitable for long term treatment.  However, they can be used as a supplement to testosterone implants with the insertion of an implant to obtain a rapid onset of effect, for example in the management of painful breasts.  Or they may be used at the end of an implant life to fill in a gap before the next testosterone implant is administered.

Implant therapy

These implants are marketed in 100mg or 200mg doses.  The 200mg dose is intended for males.  For women, 50mg or 100 mg doses are used.  The manufacturer does make a 50mg dosage that is available but has yet to be approved by the Australian Drug Evaluation Committee.  Most of the literature refers to the use of a 50mg implant that is a 100mg implant simply cut in half.  As a routine, 100mg may be more effective without a high incidence of side effects.  The 100mg implant has a duration of effect up to 5 months and so is conveniently used in conjunction with an oestrogen implant.

It is recorded in the literature that 8% of testosterone implants inserted may extrude but this figure is much lower in the hands of experienced practitioners.

Testosterone is also available as a cream used as a topical treatment of vulval skin problems.
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