
Treating osteoporosis
Effective ways to avoid debilitating fractures

Balanced information for better care
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Low bone density is common and treatable
Over 10 million Americans ≥ 50 years old have osteoporosis, and 43 million 
more have osteopenia—increasing their risk of a life-changing fracture.1

FIGURE 1. Bone density can be safely and easily measured with dual-energy x-ray  
absorptiometry (DXA).2,3

*A T-score compares the patient’s bone density to that of  a young healthy adult.

Normal bone Osteopenia Osteoporosis

-1 or more -1 to -2.5 -2.5 or less

T-score*

Osteoporosis-related fractures are common, and many are preventable.

FIGURE 2. Each year more people in the U.S. have an osteoporotic fracture than a 
heart attack, stroke, or new breast cancer diagnosis.4-6

300,000 people  
in the U.S. are  
hospitalized annually 
for a hip fracture.7
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Morbidity from osteoporosis is high,  
but effective treatments are underutilized
FIGURE 3. Osteoporosis leads to more death and disability than many medical conditions 
and cancers regularly screened for and treated in primary care.8

FIGURE 4. Among people with a fragility fracture, few patients were treated before  
or after the fracture.11

Before the fracture

75%

After the fracture

70%

Not on treatment

On treatment

Medications can help reduce fracture risk and maintain function,  
but are substantially underused even in the highest-risk patients.

Black women are less likely to be screened for osteoporosis,9 and they are  
far more likely to suffer death or disability after a fracture.10
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Screening for osteoporosis can identify 
who needs treatment
Decide whether to order a DXA scan based on age and risk factors.

•	 all women ≥ 65 years old

•	 all men ≥ 70 years old

DXA is recommended for all older patients:1

2 Risk-based DXA screening makes sense for some younger adults.

•	 Risk factors for an osteoporotic fracture include:

Use the  
FRAX score  
to determine 

10-year  
fracture risk.

	— a prior fragility fracture

	— a parent who had a hip fracture

	— glucocorticoid use

	— diabetes

	— smoking

	— rheumatoid arthritis

	— heavy alcohol use  
(3 or more drinks per day)

	— low body mass index  
(e.g., less than 20 kg/m2)

•	 Evaluate these risk factors in women  
51-64 years old and men < 70 years old.

•	 Screen with a DXA scan if  the patient’s  
10-year fracture risk exceeds 8.4%  
by the FRAX score. 

Use the first DXA result to determine the interval for repeat screening.

TABLE 1. On the DXA scan, the initial T-score determines follow up.

T-score Repeat DXA

0 to -1.5 10-15 years

-1.5 to -2.0 3-5 years

-2.0 to -2.5 1-2 years

Repeat DXA sooner if  new clinical risk factors emerge.
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Treating osteoporosis can prevent  
debilitating fractures
FIGURE 5. Comparing the benefits and risks of osteoporosis treatment12-15

FIGURE 6. Deciding on the initial bisphosphonate prescription

Start intravenous  
zoledronic acid 5 mg yearly.

Start oral alendronate  
70 mg weekly.

YESNO

Does the patient have gastroesophageal reflux disease (GERD),  
malabsorption (e.g., bariatric surgery, celiac disease),  

adherence problems, or inability to remain upright for 30 minutes?

Patients with creatinine  
clearance < 35 mL/min  
should NOT receive  
a bisphosphonate. 

Refer to an endocrine or 
renal specialist to discuss 
treatment options.

Bisphosphonates are the first-line therapy.

	— a history of  an osteoporotic fracture, or

	— osteoporosis by bone density (T-score ≤ -2.5 at the spine, total hip, femoral neck, 
or distal radius), or

	— osteopenia (T-score -1 to -2.5) and elevated FRAX score predicting a 10-year risk 
of  ≥ 3% for hip fracture or ≥ 20% for major osteoporotic fracture

•	 Patients ≥ 50 with:16-18

•	 Women ≥ 65 with osteopenia (T-score -1 to -2.5 at either the spine, total hip,  
femoral neck, or distal radius)19

Prescribe medication for:

Fractures averted
NNT for one  

patient to benefit

Vertebral fractures 17

Non-vertebral fractures 50

Wrist fractures 50

Hip fractures 100

Risk of side effects
NNT for one patient  

to be harmed

Gastrointestinal  
(GI) side effects

333

Atypical femoral fracture 2,000

Osteonecrosis  
of the jaw

10,000

Lower number is better. Higher number is better.
NNT = number needed to treat
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•	 Monitoring bone density with DXA leads to improved adherence and lower fracture risk.20

•	 Expect stable or improved bone mineral density after starting treatment.21

•	 If bone density is decreasing, consider changing treatment:

	— If  taking oral bisphosphonates, change to IV.

	— If  taking IV zolendronic acid, consult with an endocrinologist  
or rheumatologist.

	— If  bone density continues to fall, consult with an endocrinologist or rheumatologist.

Assess response and adjust treatment
Repeat DXA 1-2 years after starting treatment.

Class Medication Route Dose Frequency Comments

Antiresorptive

Monoclonal  
antibody

denosumab 
(Prolia)

SQ 60 mg 6 months RANKL inhibitor that prevents  
osteoclast activity; when stopped,  
rebound osteoclast activity  
increases fracture risk.22

No adjustment for renal impairment.

Anabolic

Parathyroid  
hormone  
analog

teriparatide 
(Forteo, generic)

SQ 20 mcg daily Therapy limited to 2 years for  
abaloparatide due to higher osteo-
sarcoma risk in rats (not humans);  
follow with anti-resorptive therapy  
to maintain BMD gains.

abaloparatide 
(Tymlos)

SQ 80 mcg daily

Dual agent

Sclerostin  
inhibitor

romosozumab 
(Evenity)

SQ 210 mg monthly Therapy duration of  1 year; switch to 
bisphosphonate or denosumab at the 
end of  therapy to maintain BMD gains. 
Black box warning for potential  
increased cardiovascular risk.

TABLE 2. Specialists use other options for patients with history of fracture or low T-score.

RANKL: receptor activator of  nuclear factor kappa beta; SQ: subcutaneous; IV: intravenous
Calcitonin (Miacalcin, generics) and raloxifene (Evista, generics) are options to reduce vertebral fracture.

Adjust the regimen based on side effects, or consult a specialist.

Alendronate (Fosamax, generics): If  GI side effects are intolerable, switch to  
oral risedronate (Actonel, generics) or zoledronic acid IV (Reclast, generics).

Zoledronic acid: If  side effects are intolerable, switch to denosumab (Prolia) 
or consult with an endocrinologist or rheumatologist.
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Treatment is not necessarily lifelong
FIGURE 7. Establish treatment duration based on fracture risk.23-25

Stop osteoporosis treatment.

Initial treatment

Initial duration

Determine need 
for extended 

treatment

Are there 1 or more risk factors?
•	 hip, spine, or multiple other osteoporotic  

fractures (before or during treatment)
•	 hip T-score ≤ -2.5 (after initial treatment duration)
•	 older age (i.e., > 70-75)
•	 at-risk medications (e.g., steroids)
•	 new diagnosis associated with bone loss
•	 elevated FRAX score

*Ideal duration  
unknown.  

Safe to use for  
10 years.

If  stopping: 
Bridge with 1-2 years  
of  bisphosphonate  
to prevent rebound  
osteoclast activity.

3 years5 years
Additional  

duration

5 years

Oral bisphosphonate

3 years

IV bisphosphonate

Indefinitely*

denosumab

YESYES NO

Reassess bone mineral density with a DXA scan ~2 years after stopping therapy.  
Discuss restarting therapy if  the patient develops a new fracture, bone mineral density  
decreases (or T-score falls below -2.5), or the patient develops new risk factors.26,27

FIGURE 8. Few patients remain on treatment for the full course.28

Adherence to treatment is challenging regardless of route selected.

by mouthIV

P
er

ce
n

t 
o

f 
p

at
ie

n
ts

  
re

m
ai

n
in

g
 p

er
si

st
en

t 
 

(<
 6

0 
un

tr
ea

te
d 

da
ys

)

0

80%

60%

40%

20%

100%

6 months 12 months 18 months 24 months 30 months 36 months



8	 Treating osteoporosis

Non-prescription options can also  
improve bone strength

To reduce fracture risk and maintain bone health:

•	 Ensure that patients take in about 1,200 mg per day of calcium, preferably from diet.

•	 Maintain serum vitamin D level 30-50 ng/mL,31 using supplementation if  needed  
(up to 4,000 international units of  vitamin D3 per day).

Ensure adequate calcium intake and vitamin D levels. 
A 2022 review found that calcium and vitamin D co-supplementation reduced fracture rates  
in patients with known osteoporosis. Supplemental vitamin D and calcium are not beneficial 
for the general population of  older adults.29,30

Maintain activity to strengthen bones and prevent fractures.
Staying active increases bone density and reduces fracture risk.23,33 A combination of  both 
resistance and weight-bearing exercises is best.34 This can also reduce the risk of  falls, 
another cause of  fractures.

Avoid heavy alcohol use.
Fracture risk increases with 3 or more drinks per day for women, or 4 or more for men.35

Stop smoking.
Smoking reduces bone density and increases the risk of  fracture in men and women.36

Total calcium intake > 2000 mg/day (from diet plus supplements)  
increases the risk of cardiovascular events.32

Aim for ≥ 4 servings per day of dietary calcium intake.

1 cup milk 1 cup yogurt 1 ounce  
cheese

1 Serving = 300 mg of calcium, equivalent to:

Supplemental calcium is recommended for patients with inadequate dietary intake.

Calcium citrate is preferred over calcium carbonate 
since it more easily absorbed, especially for patients  
taking a proton pump inhibitor.

•	 ≥ 3 servings: no supplement needed
•	 1-2 servings: 500-600 mg per day
•	 0 servings: 500-600 mg twice a day

Daily intake from non-dairy sources  
(e.g., bony fish, leafy greens, legumes)
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Strategies to reduce fall risk are practical 
and proven
FIGURE 9. The Timed Up and Go Test (TUG) is an easy office-based assessment that 
predicts a patient’s risk of falling.

10 feet

10 feet

Instructions

•	 Ask the patient to sit in a standard chair.

•	 Tape a line on the floor 10 feet away.

•	 Tell the patient to “Stand up from the chair,  
walk at your normal pace to the line on the  
floor, turn, walk back to the chair, and sit  
down again.”

•	 Repeat 3 times and average trials 2 and 3.

•	 Average time > 12 seconds suggests high risk.

In addition, the TUG test may reveal several  
characteristic gait patterns.

Risk factor for falls Treatment options

Poor gait, strength,  
balance

Refer for physical therapy and/or to an evidence-based exercise  
or fall prevention program: www.bit.ly/healthysteps_strength_pa.

Medications that can  
increase fall risk  
(e.g., benzodiazepines, anti-
cholinergics, antipsychotics)

Optimize medications by stopping, switching, or reducing dose of  
these drugs whenever possible.

Home hazards  
(e.g., throw rugs, uneven floors)

An occupational therapist can evaluate home safety and provide 
recommendations. This may be reimbursable by Medicare.

Orthostatic hypotension •	Stop, switch, or reduce the dose of  contributing medications.
•	Establish an appropriate blood pressure goal.
•	Encourage adequate hydration.
•	Recommend compression stockings.

Visual impairment •	An ophthalmologist can determine whether the patient might  
benefit from cataract surgery.

•	Educate about depth perception and single vs. multifocal lenses.

Feet/footwear issues •	Educate about shoe fit, traction, insoles, and heel height.
•	Refer to a podiatrist.

TABLE 3. Interventions to reduce fall risk37

Review common reasons for falling.
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Pennsylvania falls resources 
•	 Pennsylvania Department of  Aging: www.bit.ly/fallsprevention_pa

•	 Healthy Steps program

	— Falls prevention: www.bit.ly/healthysteps_fallsprevention_pa

	— Strength and balance: www.bit.ly/healthysteps_strength_pa

•	 Falls prevention guide: www.bit.ly/fallsguide_pa

•	 Falls prevention checklist: www.bit.ly/fallschecklist_pa

PA Dept of Aging  
Falls Prevention

Cost of osteoporosis medications
FIGURE 10. The 30-day cost of medications for osteoporosis

Pharmacy prices from goodrx.com, June 2022. Listed doses are based on Defined Daily Doses by the World Health Organization. 
All doses shown are generics when available, unless otherwise noted. These prices are a guide; patient costs will be subject to 
copays, rebates, and other incentives. 

*From Centers for Medicare and Medicaid Services (CMS) Average Sales Price (ASP), www.cms.gov. 

**Price depends on whether the medication is administered by a clinician or obtained at the pharmacy for home injection.

$200 $400 $600 $800 $1,0000

ibandronate 150 mg monthly $13

risedronate 150 mg monthly $39

alendronate 70 mg weekly $5

zoledronic acid 5 mg IV yearly* $3

denosumab (Prolia) 60 mg  
every 6 months**

$223-$299

abaloparatide (Tymlos) 80 mcg daily $2,476

teriparatide (Forteo) 20 mcg daily $3,916

romosozumab (Evenity)  
210 mg monthly*

$2,037
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Key points

•	 Osteoporotic fractures cause major preventable disability and mortality  
in older adults.

•	 Screen for osteoporosis with a DXA scan: all women ≥ 65 years old, men ≥ 70 
years old, and patients ≥ 50 years old with risk factors.

•	 Bisphosphonates are the first-line treatment for most patients with osteoporosis  
and osteopenia. 

•	 Treatment should last at least 5 years for oral bisphosphonates or 3 years for  
intravenous bisphosphonates, with longer treatment for those with the highest  
fracture risk. 

•	 In patients with osteoporosis, ensure adequate intake of calcium and vitamin D, 
recommend exercise, and counsel about the risks of  tobacco and alcohol.

•	 Encourage exercise, assess and reduce fall risk, and refer to evidence-based  
fall prevention programs.
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