
menopausal osteoporosis. In addition to the
150-mg monthly dose, it is available as a 2.5-
mg pill for daily dosing. Boniva halts bone
loss and increases bone mass, thus reducing
fracture risk.8 Ibandronate sodium 150 mg
should be taken once a month on a desig-
nated date with 6 ounces to 8 ounces of
water, on an empty stomach. Dosing should
be at least 60 minutes before lying down,
eating, drinking or taking other medications,
including calcium, vitamins or antacids. The
side effects and contraindications associated
with Boniva are similar to those with alen-
dronate and risedronate. The drug may cause
dysphagia, esophagitis and stomach or
esophageal ulcers.  

Etidronate is approved for the treatment of
osteoporosis in several countries but has not
been approved by the FDA for this use. In
the United States, it is indicated for Paget’s
disease. Etidronate is an alternative for osteo-
porotic patients who cannot tolerate other
oral bisphosphonates.1 It is given in an inter-
mittent cyclic regiment, 400 mg daily for 14
days, with cycles repeated every 3 months.
As with all other bisphosphonates, etidronate
should be taken on an empty stomach with 6
to 8 ounces of water only. 

Continuous administration of etidronate
may impair mineralization of newly formed
bone, leading to bone pain and fractures.
However, intermittent cyclical administration
avoids this problem. Two randomized, con-
trolled trials documented significant increases
in spinal bone mass and decreases in verte-
bral and nonvertebral fractures. Etidronate
has no significant side effects, except occa-
sional mild diarrhea.9

Salmon calcitonin (Miacalcin) is a nasal
spray approved for the treatment of post-
menopausal osteoporosis. The recommended
dose is 200 IU (one puff) daily. In clinical tri-

als, calcitonin was associated with a 36%
decrease in the incidence of new vertebral
fractures. Calcitonin did not demonstrate a
decrease in nonvertebral fracture risk. The
major side effect of nasal calcitonin is nasal
discomfort. The optimal duration of therapy
has not yet been established.1,2,6

Selective estrogen receptor modulators
(SERMS) are another class of medicines used
to treat osteoporosis. Raloxifene (Evista) is
approved for prevention of bone loss in
recently menopausal women and the treat-
ment of established postmenopausal osteo-
porosis. The recommended dose is 60 mg
daily. In randomized, controlled trails, ralox-
ifene reduced vertebral fracture risk by 30%
to 50% and significantly reduced bone resorp-
tion. The therapeutic use of raloxifene has
not been associated with reduction of non-
vertebral fractures, although it increases BMD
in the femoral neck by 2.4%. Raloxifene does
not stimulate the endometrium, and prelimi-
nary results suggest that it is associated with a
reduction in the incidence of breast cancer.1,2,6

The major side effects of raloxifene are
vasomotor symptoms (hot flashes, night
sweats) and increased risk of deep vein
thrombosis and pulmonary embolism. The
severity of these is similar to those associated
with estrogen. Raloxifene is contraindicated
in patients with a history of thromboembolic
events.1,6 Current data support safe and effec-
tive use of raloxifene for up to 4 years.2

Other SERMS are tibolone (Livial) and
tamoxifen (Nolvadex). Tibolone has demon-
strated efficacy in the prevention of post-
menopausal bone loss. The effects of
tibolone on fracture reduction and the
endometrium are now being extensively
investigated in several clinical trails.6

Tamoxifen has demonstrated a slight but sta-
tistically significant reduction in fracture risk.

However, side effects such as endometrium
stimulation that resulted in hyperplasias and
adenocarcinomas limits use of tamoxifen as
antiresorptive agent.6

Oral and transdermal forms of estrogen
and combined estrogen-progestin have been
approved by the FDA for the prevention of
bone loss in postmenopausal women.1 The
Women’s Health Initiative (WHI) confirmed
that estrogen used alone or with progestin is
effective in reducing the incidence of hip,
vertebral and total fractures.10,11 However, data
from these trials also indicated an increased
risk of heart attack, stroke, pulmonary emboli
and breast cancer when estrogen was used
with progestin.10,11 The results also suggested
a small but statistically significant increase in
the risk of stroke with estrogen alone.10,11 In
light of these data, hormone therapy solely
for osteoporosis prevention is not recom-
mended. Other approved treatments should
be considered first.1

Patient Monitoring
Current clinical guidelines recommend

annual assessment of stature and skeletal
integrity, along with determination of adher-
ence to recommended prevention or treat-
ment interventions.1

Serial BMD measures are useful for moni-
toring changes in bone mass. To be clinically
significant, the difference between measure-
ments performed by central DXA must be in
the range of 3% to 5%. A lack of change in
BMD does not constitute evidence of treat-
ment failure and does not warrant alteration in
therapy. A decrease in vertebral BMD greater
than 4% to 5% indicates a need to evaluate
compliance with therapy.1,6

No definitive determination about the most
effective use of serial BMD measurements has
been made. Therefore, the following general
guidelines are recommended: 

• For patients with a T-score more than –1
in baseline, repeat central DXA in 3 to 5
years.

• For patients in an osteoporosis preven-
tion or treatment program, repeat central
DXA every 2 years.1,6

• Medicare will reimburse providers every
2 years for BMD testings.4

Referral to an osteoporosis specialist is
appropriate for patients with the following:

• unexpected severity of osteoporosis:
very low BMD (T-score below –3 or Z-score
below –2 at baseline), osteoporosis despite
young age (premenopausal), or fractures in
the presence of borderline or normal BMD

• a suspected or known condition that
may cause secondary osteoporosis

• failure to respond to antiresorptive ther-
apy.1 No data has confirmed that combined
therapies (for example, bisphosphonates plus

Table 4 

Antiresorptive Therapeutic Agents 
Drug Class Drug Name/Dosage Comments  

Bisphosphonates Alendronate 5 mg/daily or 35 mg/weekly; Prevention and treatment 
10 mg/daily or 70 mg/weekly 
Risedronate 5 mg/daily or 35 mg/weekly Prevention and treatment  
Ibandronate sodium 150 mg/monthly or Prevention and treatment
2.5 mg daily
Etidronate 400 mg/daily for 14 days Cyclic regimen
(repeat cycles every 3 months) 

Calcitonin Salmon calcitonin 200 IU one puff nasally/day Treatment  

Selective Estrogen Raloxifene 60 mg/day Prevention and treatment
Receptor Modulators Tibolone 0.625-2.5 mg/day (off-label use) Prevention and treatment

showing promise for bone mineral density 
improvement
Tamoxifen 10 mg/day (off-label use) may Prevention and treatment 
reduce fracture risk 
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