2002 AGED CARE QU.5

Elderly lady with recurrent falls in NH.  Which is LEAST likely to prevent hip fractures?

a) calcium

b) bisphosphonates

c) hip protectors

d) balance and strengthening exercises

e) HRT

Nutritional Recommendations

Calcium

A large body of data indicates that optimal calcium intake reduces bone loss and suppresses bone turnover. Several controlled clinical trials of calcium plus vitamin D have confirmed reductions in clinical fractures, including fractures of the hip (~20 to 30% risk reduction). All recent studies of pharmacologic agents have been conducted in the context of calcium replacement (± vitamin D). Thus, it is standard practice to ensure an adequate calcium and vitamin D intake in patients with osteoporosis, whether they are receiving additional pharmacologic therapy or not.

Vitamin D

Vitamin D is synthesized in skin under the influence of heat and ultraviolet light.  However, large segments of the population do not obtain sufficient vitamin D to maintain what is now considered an adequate supply [serum 25(OH)D consistently >15 to 20 ng/mL]. Since vitamin D supplementation at doses that would achieve these serum levels is safe and inexpensive, it is now routine to recommend supplemental vitamin D. The Institute of Medicine recommends daily intakes of 200 IU for adults <50 years of age, 400 IU for those from 50 to 70 years, and 600 IU for those >70 years. Multivitamin tablets usually contain 400 IU, and many calcium supplements also contain vitamin D.

Exercise

Exercise in young individuals increases the likelihood that they will attain the maximal genetically determined peak bone mass. Meta-analyses of studies performed in postmenopausal women indicate that weight-bearing exercise prevents bone loss but does not appear to result in substantial bone gain. When the exercise is discontinued, any effects on bone mass wane. It is important to note, however, that exercise also has beneficial effects on neuromuscular function. Exercise can improve coordination, balance, and strength and thereby reduce the risk of falling, as well as the severity of injury upon a fall. Therefore, the beneficial effects of exercise on muscle mass and reduced risk of falling justify its recommendation for all age groups. 

Pharmacologic Therapies

Until fairly recently, estrogen treatment, either by itself or in concert with a progestin, was the primary therapeutic agent for prevention or treatment of osteoporosis. Over the past 5 years, a number of new drugs have appeared, and more are expected in the near future. Some are agents that specifically treat osteoporosis (bisphosphonates, calcitonin); others, such as tissue-selective estrogens (or SERMs), have broader effects. The availability of these drugs allows therapy to be tailored to the needs of an individual patient. The evidence supporting the effectiveness of each remedy is variable, in part because these treatments are new. 

Estrogens

A large body of clinical trial data indicates that various types of estrogens (conjugated equine estrogens, estradiol, estrone, esterified estrogens, ethinyl estradiol, and mestranol) reduce bone turnover, prevent bone loss, and induce small increases in bone mass of the spine, hip, and total body. The effects of estrogen are seen in women with natural or surgical menopause and in late postmenopausal women with or without established osteoporosis. Estrogens are efficacious when administered orally, buccally, vaginally, percutaneously, subcutaneously, and transdermally. For both oral and transdermal routes of administration, combined estrogen/progestin preparations are now available in many countries, obviating the problem of taking two tablets or using a patch and oral progestin. One large study, referred to as PEPI (Postmenopausal Estrogen/ Progestin Intervention Trial), indicated that C-21 progestins alone do not augment the effect of estrogen on bone mass (Fig. 342-7). 


Figure 342-7: Results of hormone-replacement therapy (HRT) regimens on bone mineral density (BMD) of the spine (A) and hip (B). Unadjusted mean percent change in BMD in the hip by treatment assignment and visit: adherent PEPI participants only. Results From the Postmenopausal Estrogen/Progestin Interventions (PEPI) Trial. Estrogen, conjugated equine estrogen 0.625 mg/d; Progestin, medroxyprogesterone acetate 10 mg/d.(Adapted from TL Bush et al: JAMA 276:1389, 1996.)

Fracture Data

In contrast to the body of clinical trial data evaluating the effects of estrogen on bone mass, its effects on fracture occurrence have been less well studied. Epidemiologic databases indicate that women who take estrogen replacement have a 50% reduction, on average, of osteoporotic fractures, including hip fractures. The beneficial effect of estrogen is greatest among those who start replacement early and continue the treatment; the benefit wanes after discontinuation such that there is no residual protective effect against fracture by 10 years after discontinuation. There are no clinical trial data confirming that estrogen administration reduces the risk of hip fracture. In fact, the HERS trial of women with established coronary artery disease showed no reduction in the risk of hip or clinical fractures in the estrogen-progestin arm relative to the placebo group. These data may not be definitive, however, since the women were not chosen for osteoporosis risk and were at unknown risk of osteoporotic fracture. Furthermore, radiographic vertebral fractures were not assessed in this study. One clinical study which looked at all nonvertebral fractures suggested a reduction in HRT-treated women.

A few clinical trials have evaluated spine fracture occurrence as an outcome with estrogen therapy. One that used high doses of estrogen (2.5 mg conjugated equine estrogen per day) indicated marked vertebral fracture reduction in estrogen-treated women. Several other small studies, using lower estrogen doses, have consistently shown that estrogen treatment reduces the incidence of vertebral compression fracture. The ongoing Women's Health Initiative will provide additional data about the effects of estrogen on the risk of other osteoporosis-related fractures. 

Long-term estrogen use may be associated with an increase in the risk of venous thromboembolism and gallbladder, uterine, and breast cancer; in observational studies, estrogens have been associated with a significant reduction in myocardial infarction, although this was not so in HERS. The WHI will provide further information.

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. 

Bisphosphonates

Both alendronate and risedronate are approved for the prevention and treatment of postmenopausal osteoporosis and treatment of steroid-induced osteoporosis. Risedronate is also approved for the prevention of steroid-induced osteoporosis.

Alendronate has been shown to have dramatic effects in patients with osteoporosis, decreasing bone turnover and increasing bone mass in the spine by up to 8% versus placebo and by 6% versus placebo in the hip (Fig. 342-8). Multiple trials have evaluated the effect of alendronate on fracture occurrence. The Fracture Intervention Trial provided evidence in over 2000 women with prevalent vertebral fractures that daily alendronate treatment (5 mg/d for 2 years and 10 mg/d for 9 months afterwards) reduces vertebral fracture risk by about 50%, multiple vertebral fractures by up to 90%, and hip fractures by up to 50% (Fig. 342-9). Several subsequent trials have confirmed these findings. 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 just 1 year. 

[image: image1.png]T W0mg L0 hensmg

o sma





Figure 342-8: Alendronate treatment. Percentage change in bone mineral density in women receiving alendronate or placebo over 3 years.(From UA Liberman et al: N Engl J Med 333:1437, 1995.)
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Figure 342-9: Cumulative proportions of women with osteoporosis who suffered clinical vertebral, hip, or wrist fracture during 3 years of treatment with alendronate or placebo (FIT 1).(From DM Black et al: Lancet 348:1535, 1996.)

Risedronate produces a dramatic reduction in bone turnover and an increase in bone mass. Controlled clinical trials have demonstrated >40% reduction in vertebral fracture risk over 3 years, accompanied by a 33% reduction in clinical nonspine fractures. Reports from several studies show a 40% reduction in hip fracture in patients with osteoporosis, with a somewhat greater effect in patients with prevalent vertebral fractures. 

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. Etidronate probably has some efficacy against vertebral fracture when given as an intermittent cyclical regimen (2 weeks on, 2 1/2 months off).

Nonpharmacologic Approaches

Protective pads worn around the outer thigh, which cover the trochanteric region of the hip can prevent hip fractures in elderly residents in nursing homes. The use of hip protectors is limited largely by compliance and comfort, but new devices are being developed that may circumvent these problems and provide adjunctive treatments.

Answer: A

Calcium needs to be given with vit D to work

B, C, D and E would help

