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Pills, Dermal Gels or Patches for HRT
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Among the therapies available for postmenopausal women, to date, only estrogens have proven their efficacy at all levels; symptoms’ correction, improvement of quality of life (QoL), prevention of bone loss and possibly a reduced risk of cardiovascular disese (CVD). Contraindications to estrogens should be carefully excluded before administration of hormonal replacement therapy (HRT). The indication for estrogen therapy should then lead to the selection of the most appropriate molecule and route of administration according to the patient’s needs and preferences.The alternative routes of administration of estradiol are either oral or transdermal or as a percutaneous gel. Each of these routes has its advantages and drawbacks.

Oral Tablets

After oral therapy a large bolus of estrogens, predominantly estrone (E1) in high concentrations appears in the systemic circulation, with a peak reached after 1-4 h of ingestion (1). After these peak levels, the concentration rapidly declines. The most commonly used oral estrogens are the conjugated equine estrogens (CEE), which are mainly composed of E1 and E1-sulfate and extracted from pregnant-mare urine. Micronized E2 and estradiol valerate are also prescribed orally.

After oral ingestion of 0.625 mg CEE or 1.25 mg E1S or 1 mg micronized E2, similar levels are reached within 30-40 pg/ml of E2 and 150-250 pg/ml of E1 (2). All these estrogens, when given orally, result in higher serum levels of E1 and its conjugates than E2. Levels of E1 as high as 466 pg/ml have been published after oral ingestion of 2 mg micronized estradiol (1). In order to avoid the variability of absorption and the intensive first-pass metabolism that may occur after oral administration of an estrogen in a tablet form, other routes of administration were sought. Estrogens would then escape the initial hepatic breakdown, also called the first-pass effect. Percutaneous gels and transdermal systems have been successfully developed. With these systems of parenteral E2 administration, premenopausal serum levels of E2 are achieved with lower levels of E1, resulting in a more physiologic E2/E1 ratio (3). Absorption through the skin is slower, and lipid-soluble drugs such as estrogens are favored. The plasma estradiol (E2) levels after transdermal application are more stable than after oral ingestion, but may still vary during the 3 day to 7 day lifetime of a transdermal patch application.

Dermal Gels

The first system used for skin delivery of E2 was the application of E2 dissolved into a water-alcohol solvent in the form of a gel. It led to plasma levels of about 50-60 pg/ml, which allow the relief of symptoms (3). The absorption through the skin is proportional, however, to the surface of application and inadequate dosing may lead to inter- and intra-individual fluctuations. The application should be daily or at least each other day and a few minutes should be allowed for drying the gel after application. This mode of skin delivery of E2 is described as percutaneous administration and should be differentiated from the transdermal therapeutic systems (TTS).

Foidart et al (4) have recently compared the effects of two gels delivering E2 at the dose of 1.5mg/d and showed similar efficacy on the symptoms as well as on the endometrium and bleeding pattern when the same progestins was added on a sequential basis. No specific skin problems were reported. Also, a difference of effect has been suggested between oral or percutaneous estrogen therapy in women who smoke. It has been shown that oral estrogen users who smoke would loose the beneficial effect of estrogens on bone (5). However, Jensen et al. (6) did not find any deleterious effect of smoking on the bone-sparing effect of percutaneous estradiol. However, no direct comparison has been made between oral and non-oral estrogens in smokers.

Patches

Rate-controlled systems for administering E2 through intact skin are designed for a twice per week application or, more recently, for once a week. They are programmed to release various doses of E2 in vivo, for relatively small surfaces of application. With these systems, therapeutic E2 levels in serum are achieved less than 4h after application and persist until the TTS removal. More recently, second-generation systems have been introduced using the matrix-dispersion-type systems (7). Some are available at a release rate of 0.375 mg, 0.05 mg, 0.75 mg and 0.1mg estradiol per day and approved for worldwide use (8). The main goal of the devel opment of second-generation TTS, was to avoid the ethanol enhancer of the reservoir system, potentially responsible for the skin irritation, severe enough to induce treatment discontinuation in about 5% of the cases (9). It must be borne in mind that occlusion of the skin is not a physiological condition, especially for several consecutive days.

Transdermal administration of E2 has been shown to achieve therapeutic levels of estrogen, without adversely affecting hepatic globulin and inducing changes in lipoproteins of various magnitudes when compared to oral estrogen (10). Also, Ylikorkala et al. (11) showed that E2 administered either transdermally at the dose of 50 µg/day or orally at the dose of 2 mg/day, leading to plasma levels of about 60-80 pg/ml, induced a significant decrease in endothelin-1 (ET-1), a vasoconstrictive factor.

Among the various ways of administering estradiol, the most popular used today are the transdermal systems or the oral tablets. Gels are also popular now as they are not visible. Acceptability of long-term therapy will depend upon the ease of use of therapy, cost of treatment and the absence of unwanted side effects. Other routes of administration, such as vaginal rings, nasal sprays or sublingual tablets, have not yet proven their acceptability, but are possible options for the future.
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