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The aim of this systematic review was to examine whether use of bisphosphonates leads to clinically 

significant outcomes such as reduction in hip fractures, other symptomatic fractures and fragility 

fractures, and whether their safety profile, with regard to mortality and other adverse events supports 

their use in either primary and secondary prevention of osteoporosis.  

 

This systematic review was carried out using Cochrane Review methods.
1
 We reviewed randomized, 

placebo-controlled trials of at least one year duration for three bisphosphonate drugs commonly 

prescribed in North America: alendronate (Fosamax®), risedronate (Actonel®) and etidronate 

(Didronel®, Didrocal®).  

 

The initial impetus for this review had been to update and extend three Cochrane systematic reviews on 

oral bisphosphonates for post-menopausal osteoporosis
2-4

; therefore zoledronic acid (Reclast®) was not 

included in the review, despite its availability as a treatment for osteoporosis in post-menopausal 

women. At a second stage, in order to provide a more complete overview of the available evidence on 

hip facture prevention with bisphosphonates available for this indication, for Figure 3 in the current 

article, trials assessing zoledronate were added to the review, based on the same inclusion criteria as in 

the initial systematic review.  

 

Articles were identified through a structured search of Ovid MEDLINE and EMBASE. References 

indexed to the end of October 2011 were included. Standardized PICOS inclusion criteria (Population, 

Interventions, Comparators, Outcomes and Study designs)
1
 (Higgins and Green, 2011) were defined a 

priori as follows:  

 

 The population studied was post-menopausal women. These were divided into primary prevention 

or secondary prevention based on study or study subgroup inclusion criteria. Primary prevention is 

defined as women without prior fragility fractures or vertebral compression; secondary prevention, 

women with prior fragility fractures or prior vertebral compression. Fragility fractures are defined 

as a low trauma fractures (e.g. equivalent to falls from a standing height or less); vertebral 

compression as a loss of vertebral height on x-ray (predefined thresholds differing in clinical trials). 

Vertebral compressions may be symptomatic or asymptomatic. 
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 The intervention of interest was use of alendronate, etidronate, risedronate or zoledronic acid, at 

any dose level.   

 Comparators were either a placebo or no bisphosphonates, with or without a calcium + Vitamin D 

supplement.  Outcome measures of interest were: all-cause mortality, total serious adverse events, 

hip fractures, vertebral fractures, wrist fractures, withdrawals due to adverse events (WDAE), total 

withdrawals, all-cause adverse events, radiographically detected asymptomatic vertebral fractures, 

and radiographically detected symptomatic vertebral fractures.  

 Study designs were limited to randomized, controlled studies of at least one-year duration.  

 

References were identified as potentially relevant in initial title and abstract screening. Those 

considered potentially relevant were retrieved as full-text articles and examined by two reviewers, with 

any discrepancies identified and resolved by consensus, or if this was not possible, through 

adjudication by a third reviewer. Of 1498 initially identified references in combined searches, 77 met 

study inclusion criteria (41 alendronate; 14 risedronate; 19 etidronate; 3 zoledronate). Of these 77, 22 

studies (reporting on 23 comparisons) included data on hip fracture rates and contributed to the analysis 

in Figure 3.
5-26

 

 

Data were abstracted independently by two reviewers, cross checked, and then analyzed using the 

Cochrane collaboration’s Review Manager version 5.2 software. Analyses of each of the drugs were 

independent, as there was no intention to determine relative effectiveness. Pre-planned subgroup 

analyses were carried out for primary prevention or secondary prevention, dependent on study 

participant inclusion criteria. Where data were not available separately for primary and secondary 

prevention, they were jointly analyzed (i.e. for two zoledronate trials).  

 

Study quality was assessed using the Cochrane risk of bias tool, assessing risk as low, unclear or high 

on seven dimensions (random sequence generation, allocation concealment, blinding of participants 

and personnel, blinding of outcome assessment, incomplete outcome data, selective reporting, and 

other sources of bias). Risk ratios and 95% confidence intervals between intervention and comparison 

groups were the principal summary measure evaluated in meta-analyses. 
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