MODE OF ACTION OF SERMS All SERMs bind to the ER, but each agent
produces a unique receptor-drug conformation. As a result, specific
co-activator or co-repressor proteins are bound to the receptor
(Chap. 400e), resulting in differential effects on gene transcription
that vary depending on other transcription factors present in the
cell. Another aspect of selectivity is the affinity of each SERM for the
different ERα and ERβ 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.
Bisphosphonates Alendronate, risedronate, ibandronate, and zoledronic acid are approved for the prevention and treatment of postmenopausal osteoporosis. Alendronate, risedronate, and zoledronic
acid are also approved for the treatment of steroid-induced osteoporosis, and risedronate and zoledronic acid are approved for prevention of steroid-induced osteoporosis. Alendronate, risedronate, and
zoledronic acid are approved for treatment of osteoporosis in men.
Alendronate has been shown to decrease bone turnover and
increase bone mass in the spine by up to 8% versus placebo and
by 6% versus placebo in the hip. Multiple trials have evaluated its
effect on fracture occurrence. The Fracture Intervention Trial provided evidence in >2000 women with prevalent vertebral fractures
that daily alendronate treatment (5 mg/d for 2 years and 10 mg/d
for 9 months afterward) reduces vertebral fracture risk by about
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50%, multiple vertebral fractures by up to 90%, and hip fractures 2499
by up to 50%. Several subsequent trials have confirmed these findings (Fig. 425-9). For example, in a study of >1900 women with low
bone mass treated with alendronate (10 mg/d) versus placebo, the
incidence of all nonvertebral fractures was reduced by ~47% after
only 1 year. In the United States, the 10-mg dose is approved for
treatment of osteoporosis and 5 mg/d is used for prevention.
Trials comparing once-weekly alendronate, 70 mg, with daily
10-mg dosing have shown equivalence with regard to bone mass
and bone turnover responses. Consequently, once-weekly therapy
generally is preferred because of the low incidence of gastrointestinal side effects and ease of administration. Alendronate should be
given with a full glass of water before breakfast, because bisphosphonates are poorly absorbed. Because of the potential for esophageal irritation, alendronate is contraindicated in patients who have
stricture or inadequate emptying of the esophagus. It is recommended that patients remain upright for at least 30 min after taking
the medication to avoid esophageal irritation. Cases of esophagitis,
esophageal ulcer, and esophageal stricture have been described,
but the incidence appears to be low. In clinical trials, overall gastrointestinal symptomatology was no different with alendronate than
with placebo. Alendronate is also available in a preparation that
contains vitamin D.
Risedronate also reduces bone turnover and increases bone mass.
Controlled clinical trials have demonstrated 40–50% reduction in
vertebral fracture risk over 3 years, accompanied by a 40% reduction in clinical nonspine fractures. The only clinical trial specifically
designed to evaluate hip fracture outcome (HIP) indicated that
risedronate reduced hip fracture risk in women in their seventies
with confirmed osteoporosis by 40%. In contrast, risedronate was
not effective at reducing hip fracture occurrence in older women
(80+ years) without proven osteoporosis. Studies have shown that
35 mg of risedronate administered once weekly is therapeutically
equivalent to 5 mg/d and that 150 mg once monthly is therapeutically equivalent to 35 mg once weekly. Patients should take risedronate with a full glass of plain water to facilitate delivery to the
stomach and should not lie down for 30 min after taking the drug.
The incidence of gastrointestinal side effects in trials with risedronate was similar to that of placebo. A new preparation, which allows
risedronate to be taken with food, was recently approved.
Etidronate was the first bisphosphonate to be approved, initially
for use in Paget’s disease and hypercalcemia. This agent has also
been used in osteoporosis trials of smaller magnitude than those
performed for alendronate and risedronate but is not approved
by the FDA for treatment of osteoporosis. Etidronate probably has
some efficacy against vertebral fracture when given as an intermittent cyclical regimen (2 weeks on, 2.5 months off). Its effectiveness
against nonvertebral fractures has not been studied.
Ibandronate is the third amino-bisphosphonate approved in the
United States. Ibandronate (2.5 mg/d) has been shown in clinical trials to reduce vertebral fracture risk by ~40% but with no overall effect
on nonvertebral fractures. In a post hoc analysis of subjects with a
femoral neck T-score of –3 or below, ibandronate reduced the risk of
nonvertebral fractures by ~60%. In clinical trials, ibandronate doses of
150 mg/month PO or 3 mg every 3 months IV had greater effects on
turnover and bone mass than did 2.5 mg/d. Patients should take oral
ibandronate in the same way as other bisphosphonates, but with 1 h
elapsing before other food or drink (other than plain water).
Zoledronic acid is a potent bisphosphonate with a unique
administration regimen (5 mg by slow IV infusion annually). The
data confirm that it is highly effective in fracture risk reduction.
In a study of >7000 women followed for 3 years, zoledronic acid
(three annual infusions) reduced the risk of vertebral fractures by
70%, nonvertebral fractures by 25%, and hip fractures by 40%.
These results were associated with less height loss and disability.
In the treated population, there was an increased risk of transient
postdose symptoms (acute-phase reaction) manifested by fever,
arthralgia, myalgias, and headache. The symptoms usually last less
than 48 h. An increased risk of atrial fibrillation and transient but
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cancer prevention trial indicated that tamoxifen administration
over 4–5 years reduced the incidence of new invasive and noninvasive breast cancer by ~45% in women at increased risk of breast
cancer. The incidence of ER-positive breast cancers was reduced by
65%. Tamoxifen increases the risk of uterine cancer and increases
risk of venous thrombosis, cataracts, and possibly stroke in postmenopausal women, limiting its use for breast cancer prevention in
women at low or moderate risk.
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 (+1.4–2.8% vs 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 30–50%,
depending on the population; however, there are no data confirming that raloxifene can reduce the risk of nonvertebral fractures over
8 years of observation.
Raloxifene, like tamoxifen and estrogen, has effects in other
organ systems. The most beneficial effect appears to be a reduction
in invasive breast cancer (mainly decreased ER-positive) occurrence
of ~65% in women who take raloxifene compared to placebo. In
a head-to-head study, raloxifene was as effective as tamoxifen in
preventing breast cancer in high-risk women, and raloxifene is now
FDA approved for this indication. In a further study, raloxifene had
no effect on heart disease in women with increased risk for this
outcome. 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 but reduces
serum total and low-density lipoprotein cholesterol, lipoprotein(a),
and fibrinogen. Raloxifene, with positive effects on breast cancer
and vertebral fractures, has become a useful agent for the treatment
of the younger asymptomatic postmenopausal woman. In some
women, a recurrence of menopausal hot flashes may occur. Usually
this is evanescent, but occasionally, it is sufficiently impactful on
daily life and sleep that the drug must be withdrawn. Raloxifene
increases the risk of deep vein thrombosis and may increase the risk
of death from stroke among older women. Consequently, it is not
usually recommended for women over 70 years of age.
The main advantage of the bazedoxifene/conjugated estrogen
compound is that the bazedoxifene protects uterine tissue from the
effects of estrogen and makes it possible to avoid taking a progestin,
while using an estrogen primarily for control of menopausal symptoms. The TSEC prevents bone loss somewhat more potently than
raloxifene alone and appears safe for the breast.
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