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Patients taking glucocorticoids can fracture despite having
normal bone density. The American College of Rheumatology
suggests that patients starting glucocorticoids who will be treated
for 3 months or longer have a bone density test and start antiresorptive therapy if indicated according to their guidelines.

Bisphosphonates
Bisphosphonates are the mainstay of osteoporosis prevention
and treatment. They inhibit the cholesterol synthesis pathway in
osteoclasts, causing early apoptosis and inhibiting osteoclast
migration and attachment. Unlike other agents, bisphosphonates
are incorporated into bone, the half-life is long, and the agent may
be recycled.
In the United States, the bisphosphonates alendronate, risedronate, ibandronate, and zoledronic acid have been approved for
the prevention and treatment of osteoporosis. Alendronate can
increase bone mass by about 8% at the spine and 4% at the hip
over 3 years. This increase has been associated with an approximately 50% reduction in spine, hip, and forearm fractures (Table
75-5). Alendronate is prescribed at 35 mg once weekly for osteoporosis prevention and 70 mg once weekly for the treatment of
osteoporosis. Alendronate has been approved for use in men and
patients with glucocorticoid-induced osteoporosis.
Risedronate is approved for the prevention and treatment of
osteoporosis at a dose of 35 mg per week or 150 mg per month
or as a delayed dose after breakfast of 35 mg per week. Largescale, multicenter studies have shown improvements in bone
mass of about 6% to 7% at the spine and 3% at the hip over 3
years. These studies revealed a 50% reduction in vertebral fractures, 40% reduction in nonvertebral fractures, and 40% reduction in hip fractures (see Table 75-5). Risedronate is approved for
the treatment of osteoporosis in men and for the prevention and
treatment of patients with glucocorticoid-induced osteoporosis.
Oral ibandronate is approved for the prevention and treatment
of postmenopausal osteoporosis. After 3 years of treatment, ibandronate increased bone density by 6.5% at the spine and 3.4% at
the hip, and it reduced new vertebral fractures by 62%. No reductions in nonvertebral or hip fractures occurred. Ibandronate is

approved at an oral dose of 150 mg monthly and for treatment at
an intravenous dose of 3 mg every 3 months.
Zoledronic acid is approved for the treatment of postmenopausal osteoporosis, osteoporosis in men, and steroid-induced
bone loss. The 3-year pivotal trial demonstrated increases of 6.9%
of bone density at the spine and 6.0% at the hip, and the drug
reduced spinal fractures by 70%, nonvertebral fractures by 25%,
and hip fractures by 41%. Zoledronic acid is given at a dose of
5 mg intravenously once per year for treatment and 5 mg intravenously every 24 months for prevention.
Because oral bisphosphonates are poorly absorbed, they must
be taken first thing in the morning on an empty stomach with a
full glass of water. Patients must wait 30 minutes (when taking
alendronate and risedronate) to 60 minutes (when taking ibandronate) before eating and must not lie down. A delayed-release
form of risedronate can be taken after breakfast.
Potential side effects of bisphosphonates include epigastric
distress, heartburn, and esophagitis. Intravenous bisphosphonates have been associated with an influenza-like syndrome after
infusion. Bisphosphonates can also cause arthralgias and myalgias. They are contraindicated in patients with renal insufficiency
(i.e., estimated glomerular filtration rate of 30 to 35 mL/minute).
Osteonecrosis of the jaw is a rare adverse event of abnormal bone
growth in the jaw, which is more often associated with high-dose
intravenous bisphosphonates in patients with cancer and poor
oral hygiene. Atypical femoral shaft fractures have been reported
rarely after long-term use (>5 years) of bisphosphonates. These
fractures may manifest with a prodrome of unilateral or bilateral
thigh pain, and fractures may occur with minimal activity. These
fractures are rare after osteoporosis treatment but common in
cancer patients receiving frequent high doses intravenously.

Calcitonin
Calcitonin is a 32-amino-acid peptide produced by the parafollicular cells of the thyroid gland. The pivotal clinical treatment
trial did not show significant changes in bone mineral density
after 3 years. However, the 200-IU dose of nasal calcitonin was
associated with a 50% reduction in vertebral fractures (see

TABLE 75-5 U.S. FOOD AND DRUG ADMINISTRATION–APPROVED THERAPIES FOR PREVENTION AND TREATMENT
OF OSTEOPOROSIS
AGENT

PREVENTION/
TREATMENT

Alendronate*

Yes/yes

Ibandronate*
Risedronate*

Yes†/yes
Yes/yes

Zoledronic acid*

Yes/yes

Calcitonin
Denosumab
Hormone/estrogen
therapy
Raloxifene
Teriparatide (PTH [1-34])

DOSAGE

VERTEBRAL
FRACTURE
REDUCTION

HIP FRACTURE
REDUCTION

WOMEN/
MEN

STEROIDINDUCED OP

Yes

Yes

Yes/yes

Yes

Yes
Yes

No
Yes

Yes/no
Yes/yes

No
Yes

Yes

Yes

Yes/yes

Yes

No/yes
No/yes
Yes‡/no

Prev: 35 mg/wk PO
Treat: 70 mg/wk PO
150 mg/mo PO, 3 mg q3mo IV
Prev/treat: 35 mg/wk PO, 35 mg/wk
PO delayed release, 150 mg/mo PO
Prev: 5 mg q2yr IV
Treat: 5 mg/yr IV
200 IU/day intranasal
60 mg q6mo SC
Various preparations available

Yes
Yes
Yes

No
Yes
Yes

Yes/no
Yes/yes
Yes§/no

No
Yes
No

Yes/yes
No/yes

60 mg/day PO
20 µg/day SC

Yes
Yes

No
No

Yes/no
Yes/yes

No
Yes

OP, Osteoporosis; PO, oral administration; prev, prevention; PTH, parathyroid hormone; SC, subcutaneous administration; Treat, treatment.
*Alendronate, risedronate, ibandronate, and zoledronic acid are bisphosphonates.
†
Oral only.
‡
Short-term prevention or management.
§
For management.

