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RALOXIFENE HYDROCHLORIDE IS

a nonsteroidal benzothio-
phene that binds to estrogen
receptors and inhibits bone re-

sorption without stimulating the uter-
ine endometrium in postmenopausal
women.1 However, the effect of raloxi-
fene on the risk of fracture is not known.
Observational studies in postmeno-
pausal women have suggested that long-
term estrogen therapy reduces the inci-

dence of fracture,2,3 but the efficacy
ofestrogen in reducing fractures has been
demonstrated in only 1 small prospec-
tive study.4 In addition, in the US Breast
Cancer Prevention Trial,5 tamoxifen ci-

Author Affiliations, Financial Disclosures, and a list
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article.
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MD, Division of Research, Kaiser Permanente Medi-
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land, CA 94611-5400 (e-mail: bxe@dor.kaiser.org).

Context Raloxifene hydrochloride, a selective estrogen receptor modulator, pre-
vents bone loss in postmenopausal women, but whether it reduces fracture risk in these
women is not known.

Objective To determine the effect of raloxifene therapy on risk of vertebral and non-
vertebral fractures.

Design The Multiple Outcomes of Raloxifene Evaluation (MORE) study, a multi-
center, randomized, blinded, placebo-controlled trial.

Setting and Participants A total of 7705 women aged 31 to 80 years in 25 coun-
tries who had been postmenopausal for at least 2 years and who met World Health
Organization criteria for having osteoporosis. The study began in 1994 and had up to
36 months of follow-up for primary efficacy measurements and nonserious adverse
events and up to 40 months of follow-up for serious adverse events.

Interventions Participants were randomized to 60 mg/d or 120 mg/d of raloxifene
or to identically appearing placebo pills; in addition, all women received supplemental
calcium and cholecalciferol.

Main Outcome Measures Incident vertebral fracture was determined radiographi-
cally at baseline and at scheduled 24- and 36-month visits. Nonvertebral fracture was
ascertained by interview at 6-month-interim visits. Bone mineral density was deter-
mined annually by dual-energy x-ray absorptiometry.

Results At 36 months of the evaluable radiographs in 6828 women, 503 (7.4%)
had at least 1 new vertebral fracture, including 10.1% of women receiving placebo,
6.6% of those receiving 60 mg/d of raloxifene, and 5.4% of those receiving 120 mg/d
of raloxifene. Risk of vertebral fracture was reduced in both study groups receiving
raloxifene (for 60-mg/d group: relative risk [RR], 0.7; 95% confidence interval [CI],
0.5-0.8; for 120-mg/d group: RR, 0.5; 95% CI, 0.4-0.7). Frequency of vertebral frac-
ture was reduced both in women who did and did not have prevalent fracture. Risk of
nonvertebral fracture for raloxifene vs placebo did not differ significantly (RR, 0.9; 95%
CI, 0.8-1.1 for both raloxifene groups combined). Compared with placebo, raloxifene
increased bone mineral density in the femoral neck by 2.1% (60 mg) and 2.4% (120
mg) and in the spine by 2.6% (60 mg) and 2.7% (120 mg) P,0.001 for all compari-
sons). Women receiving raloxifene had increased risk of venous thromboembolus vs
placebo (RR, 3.1; 95% CI, 1.5-6.2). Raloxifene did not cause vaginal bleeding or breast
pain and was associated with a lower incidence of breast cancer.

Conclusions In postmenopausal women with osteoporosis, raloxifene increases bone
mineral density in the spine and femoral neck and reduces risk of vertebral fracture.
JAMA. 1999;282:637-645 www.jama.com

For editorial comment see p 687.

©1999 American Medical Association. All rights reserved. JAMA, August 18, 1999—Vol 282, No. 7 637

 by guest on September 8, 2008 www.jama.comDownloaded from 

http://jama.ama-assn.org


http://jama.ama-assn.org

















