
	  
	  

	  

 
20. Further Reduction in Nonvertebral Fracture Rate Is Observed Following 3 Years of 
Denosumab Treatment: Results With up to 7 Years in the FREEDOM Extension. 
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Background/Purpose: Some antiresorptives reduce nonvertebral fracture incidence in 
the first 3 years of treatment; however, evidence for further reduction of nonvertebral 
fractures with prolonged therapy is limited. The effects of denosumab (DMAb) treatment 
for up to 10 years are being evaluated in the 3-year FREEDOM study and its 7-year 
extension. Here we compare the nonvertebral fracture rate during the first 3 years of 
DMAb with that in the following 4 years of treatment. 
 
Methods: During the extension, all subjects received 60 mg DMAb Q6M. Here, long-term 
subjects received 7 years of DMAb (3 years in FREEDOM followed by 4 years in the 
extension); subjects from the cross-over group received 4 years of DMAb (3 years of 
placebo in FREEDOM followed by 4 years of DMAb in the extension). Nonvertebral 
fracture rates for the first 3 years of DMAb were compared with rates in the 4th year of 
DMAb in each group separately and combined. For the long-term group only, the 
nonvertebral fracture rate in the first 3 years of DMAb was also compared with the 
fracture rate during the subsequent 4 years. Adjusted rate ratios (95% CIs) between 
observational periods were computed via generalized estimating equation (GEE) Poisson 
regression. 
 
Results: This analysis included 2343 long-term subjects and 1730 cross-over subjects who 
did not miss more than 1 dose of DMAb during the first 3 years of treatment and 
continued into the 4th year. In the long-term group, the nonvertebral fracture rate was 
1.98 per 100 subject-years during years 1–3 of DMAb (FREEDOM). This rate decreased 
during year 4 (extension) to 1.43 (rate ratio=0.73; P=0.096), and the rate remained low at 
1.45 during years 4–7 (rate ratio=0.74; P=0.016). Similarly for the cross-over group, the 
fracture rate was 2.20 during years 1–3 of DMAb (extension) and decreased to 1.03 at 
year 4 (rate ratio=0.48; P=0.004). Combining the long-term and cross-over groups yielded 
a fracture rate of 2.08 during the first 3 years of DMAb (FREEDOM or extension) that 
decreased to 1.27 at year 4 (rate ratio=0.62; P=0.002).  
 
Conclusion: Three years of DMAb treatment significantly reduced the nonvertebral 
fracture rate compared with placebo. When DMAb was continued for an additional 4 
years, the fracture rate remained low and was significantly lower than that in the first 3 
years of treatment. Contributing factors that might explain this observation include 
sustained reduction in bone resorption, continued gains in hip BMD and bone mass, 
decrease in cortical porosity, and increases in cortical/trabecular strength observed with 
DMAb treatment. 
 
	  
	  


