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Tissue-Selective Estrogens, or SERMs





Two SERMs are currently being used in postmenopausal women: raloxifene, which is approved for prevention and treatment of osteoporosis, and tamoxifen, which is approved for the prevention and treatment of breast cancer.





Tamoxifen reduces bone turnover and bone loss in postmenopausal women compared to placebo groups. These findings support the concept that tamoxifen acts as an estrogenic agent in bone. There are limited data on the effect of tamoxifen on fracture risk, but the Breast Cancer Prevention study indicated a possible reduction in clinical vertebral, hip, and Colles' fractures. The major benefit of tamoxifen is on breast cancer occurrence. The breast cancer prevention trial indicated that tamoxifen administration over 4 to 5 years reduced the incidence of new invasive and noninvasive breast cancer by approximately 45% in women at increased risk of breast cancer. The incidence of ER-positive breast cancers was reduced by 65%.





Raloxifene (60 mg/d) has effects on bone turnover and bone mass that are very similar to those of tamoxifen, indicating that this agent is also estrogenic on the skeleton. The effect of raloxifene on bone density (+1.4 to 2.8% versus placebo in the spine, hip, and total body) is somewhat less than that seen with standard doses of estrogens. Raloxifene reduces the occurrence of vertebral fracture by 30 to 50%, depending on the subpopulation.





Raloxifene, like tamoxifen and estrogen, has effects throughout other organ systems. The most positive effect appears to be a reduction in invasive breast cancer (mainly decreased ER-positive) occurrence of about 70% in women who take raloxifene compared to placebo. In contrast to tamoxifen, raloxifene is not associated with an increase in the risk of uterine cancer or benign uterine disease. Raloxifene increases the occurrence of hot flashes. Although raloxifene reduces serum total and low-density lipoprotein cholesterol, lipoprotein(a), and fibrinogen, no studies including cardiovascular disease or cerebrovascular disease endpoints are available.





Mode of Action of SERMs





All SERMs bind to the ER, but each agent produces a unique receptor conformation. As a result, specific coactivator or corepressor proteins are bound to the receptor (Chap. 327), resulting in differential effects on gene transcription that vary according to other transcription factors present in the cell. Another aspect of selectivity is the affinity of each SERM for the different ER0x0003b1 and 0x0003b2 subtypes, which are expressed differentially in various tissues. These tissue-selective effects of SERMs offer the possibility of tailoring estrogen therapy to best meet the needs and risk factor profile of an individual patient.


