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Clinical Question
What are the risks of bisphosphonate use?

Evidence-Based Answer
Bisphosphonates are associated with a small 
risk of atypical femoral shaft fractures, which 
increases with duration of use. (Strength 
of Recommendation [SOR]: B, based on 
case-control and cohort studies.) Bisphos-
phonates are associated with a small risk of 
osteonecrosis of the jaw, which is more com-
mon in patients who are older, female, or 
have poor dental hygiene or cancer. (SOR: B,  
based on systematic reviews.) Alendronate 
(Fosamax) and risedronate (Actonel) may 
cause bone and joint pain. (SOR: C, based on 
case reports.) Physicians should discontinue 
bisphosphonate therapy in patients who have 
had a femoral shaft fracture or osteonecrosis 
of the jaw, and should consider discontinu-
ing bisphosphonate therapy after three to 
five years in patients with low fracture risk.  
(SOR: C, based on expert opinion.)

Evidence Summary
FRACTURES

Atypical femoral shaft fractures occur in the 
subtrochanteric or diaphyseal region and are 
associated with minimal trauma. A nested 
case-control study from Canada matched 716 
women 79 to 88 years of age who sustained a 
subtrochanteric or femoral shaft fracture after 
receiving bisphosphonate therapy with 3,580 
control patients who did not have fractures.1 
Compared with transient use (less than 100 
days), bisphosphonate use for five years or 
longer was associated with an increased risk 
of atypical fractures (adjusted odds ratio = 
2.74; 95% confidence interval [CI], 1.25 to 
6.02). The authors evaluated prescription data 
and found that of 52,595 women receiving 

bisphosphonates for more than five years, 
only 71 (0.13%) sustained an atypical fracture. 

A case-control study retrospectively 
reviewed the medical records of 477 patients 
older than 50 years who were treated in a 
Swiss hospital for subtrochanteric or femoral 
shaft fracture.2 Fractures were categorized as 
atypical (transverse or short oblique; n = 
39) or classic (spiral, wedge, segmental, or 
complex irregular; n = 438). Researchers 
compared bisphosphonate use and dura-
tion of therapy in these groups and in 200 
patients older than 50 years who did not 
have fractures. Bisphosphonate use among 
the atypical, classic, and no-fracture groups 
was 82.1%, 6.4%, and 11.5%, respectively.

After adjusting for sex and for corticoste-
roid and vitamin D use, the use of bisphos-
phonates was associated with an odds ratio 
of 49.7 for an atypical fracture compared 
with the no-fracture group (95% CI, 15.9 to 
155.1). However, the odds ratio for a classic 
fracture was 0.5 (95% CI, 0.3 to 0.9), sug-
gesting a 50% reduction in these types of 
fractures in women receiving bisphospho-
nates. The odds ratio for atypical vs. classic 
fracture risk increased with the duration of 
bisphosphonate treatment; the odds ratio for 
less than two years of use was 35.1 (95% CI, 
10.0 to 123.6), for two to five years was 46.9 
(95% CI, 14.2 to 154.4), for five to nine years 
was 117.1 (95% CI, 34.2 to 401.7), and for 
more than nine years was 175 (95% CI, 30 to 
1,028). Overall fracture incidence rates were 
low (357 classic and 32 atypical fractures per 
1 million person-years). The incidence of 
classic fractures over 12 years was stable, but 
the incidence of atypical fractures increased 
10.7% per year (95% CI, 0.4% to 20.3%).2 

In 2008, case-control and cohort studies 
were conducted with 1.5 million Swedish 
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women older than 50 years, 83,311 of whom were receiv-
ing bisphosphonates.3 Femoral fractures were identi-
fied in 12,777, and 59 of these fractures were atypical. 
The authors calculated that the relative risk for atypi-
cal fracture in women receiving bisphosphonates was 
47.5 (95% CI, 25.6 to 87.3). However, the absolute risk 
was low, with a number needed to harm (NNH) of 
2,000 (95% CI, 1,429 to 2,500). The risk was lowest in 
women with less than one year of use (NNH = 5,000) 
and highest for those with more than two years of use 
(NNH = 1,250).

OSTEONECROSIS OF THE JAW

The estimated incidence of osteonecrosis of the jaw is 1 to 
10 per 100,000 patient-treatment years.4 Nonsystematic 
reviews suggest that it occurs in up to 20% of patients 
with cancer who receive intravenous bisphosphonates, 
but in only about 0.04% of patients with osteoporosis 
who receive oral bisphosphonates.4,5

A blinded review of adverse events from five random-
ized controlled trials (11,608 participants) compar-
ing zoledronic acid (Reclast) with placebo or another 
bisphosphonate found one case of osteonecrosis in the 
zoledronic acid group and one in the control group.6 A 
2007 systematic review of eight case reports or case series 
and three retrospective studies included 26 patients with 
osteonecrosis of the jaw who were taking bisphospho-
nates for osteoporosis.7 The bisphosphonates were oral 
alendronate (88%), oral risedronate (4%), intravenous 
pamidronate (4%), and a combination of oral alendro-
nate and intravenous zoledronic acid (4%). Patients with 
osteonecrosis of the jaw were more likely to be older than 
60 years (78%), to be women (77%), and to have had 
recent dental surgery or trauma (80%).

BONE AND MUSCLE PAIN

Alendronate and risedronate may cause musculoskeletal 
pain. In a seven-year postmarketing survey of serious 
adverse events reported to the U.S. Food and Drug 
Administration (FDA), 118 patients developed severe 
bone, joint, or muscle pain after taking oral alendronate.8 
The median time to pain onset was 14 days (range = 1 to  
1,560 days). Of 83 patients for whom complete informa-
tion was available, 55 (66%) had pain relief after dis-
continuing alendronate, and nine (11%) had recurrent 
pain after restarting the drug. Most patients had gradual 
improvement after discontinuing the medication. From 
1998 to 2003, the FDA received six reports of musculo-
skeletal pain in patients receiving risedronate.8 

Recommendations from Others
The FDA recommends discontinuing bisphosphonates 
in patients who have had a femoral shaft fracture.9 It also 

recommends that physicians consider whether severe 
musculoskeletal pain is caused by bisphosphonate use.10

The American Dental Association recommends that 
patients on bisphosphonate therapy receive regular den-
tal care to lower the risk of osteonecrosis of the jaw. 
It does not recommend modifying dental treatment 
because of bisphosphonate use, and notes that discon-
tinuing bisphosphonates may not eliminate or reduce 
the risk of developing osteonecrosis.5

The National Osteoporosis Foundation recommends 
that all patients receiving bisphosphonates be reevalu-
ated after three to five years.11 Physicians may dis-
continue treatment in those with low fracture risk; 
however, they should consider continuing treatment 
with a bisphosphonate or alternative therapy beyond five 
years in patients with high fracture risk.
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