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Background Background –– Hip FractureHip Fracture

A major source of mortality and A major source of mortality and 
morbidity in Canadamorbidity in Canada

In 2005: 28,200 hospitalizations for In 2005: 28,200 hospitalizations for 
hip fracturehip fracture

7% died < 30 days of hospital 7% died < 30 days of hospital 
admissionadmission

11--yr mortality = approx. 25%yr mortality = approx. 25%

Health Indicators 2007, Canadian Institute for Health InformatioHealth Indicators 2007, Canadian Institute for Health Informationn



Background Background –– Hip FractureHip Fracture
TxTx of osteoporosis tend to be poorly of osteoporosis tend to be poorly 
handled after hip fracturehandled after hip fracture

In recent Italian study: 22% of postIn recent Italian study: 22% of post--
hip fracture patients received no hip fracture patients received no 
treatment for osteoporosis on treatment for osteoporosis on 
dischargedischarge

Of those receiving treatment: 52% Of those receiving treatment: 52% 
discontinued discontinued txtx by mean 1.4 yearsby mean 1.4 years

CarnavaleCarnavale, V et al. Osteoporosis Int. 2006;17(3):478, V et al. Osteoporosis Int. 2006;17(3):478--83.83.



Background Background –– ZoledronicZoledronic AcidAcid

Highly potent Highly potent bisphosphonatebisphosphonate

Developed for Developed for txtx of malignant of malignant 
hypercalcemiahypercalcemia

Major advantage: onceMajor advantage: once--YEARLYYEARLY IV IV 
infusion over 15 infusion over 15 minsmins

IV route lowers risk of erosive IV route lowers risk of erosive 
esophagitisesophagitis seen with oral seen with oral 
bisphosphonatesbisphosphonates



Background Background –– ZoledronicZoledronic AcidAcid

Disadvantages:Disadvantages:
1 dose = CAD$5701 dose = CAD$570

(vs. (vs. risedronaterisedronate x 12 x 12 mosmos = CAD$390)= CAD$390)

Requires IV infusion associated costRequires IV infusion associated cost

Safety profile not yet well established (e.g., Safety profile not yet well established (e.g., 
concern over concern over atrialatrial fibrillation)fibrillation)



Background Background –– ZA and A. FibZA and A. Fib



Background Background –– ZA and A. fibZA and A. fib
OnceOnce--yearly yearly zoledroniczoledronic acid acid vsvs
placeboplacebo

N = 7765 postmenopausal women N = 7765 postmenopausal women 
with osteoporosiswith osteoporosis

70% RRR in vertebral #s and 41% 70% RRR in vertebral #s and 41% 
RRR in hip fracture.RRR in hip fracture.

SSerious a. fib (1.3% with ZA erious a. fib (1.3% with ZA vsvs
0.5% with placebo)0.5% with placebo)





Participant SelectionParticipant Selection

< 90 days of a hip fracture 
repair sustained with 
minimal trauma

Ambulatory before the 
fracture

Unable or unwilling to take 
an oral bisphosphonate

Previous bisphosphonate Previous bisphosphonate 
intoleranceintolerance

Potential pregnancyPotential pregnancy

CrClCrCl < 30 < 30 mLmL/min/min

CaCa2+2+ < 2.0 or > 2.8< 2.0 or > 2.8

Active cancerActive cancer

Bone disease other than Bone disease other than 
osteoporosisosteoporosis

Life expectancy < 6 Life expectancy < 6 mosmos

INCLUSION CRITERIAINCLUSION CRITERIA EXCLUSION CRITERIAEXCLUSION CRITERIA



Study DesignStudy Design
RCTRCT

Randomized to IV Randomized to IV zoledroniczoledronic acid or placebo acid or placebo 

Given < 90 days after hip fracture and every Given < 90 days after hip fracture and every 
12 months thereafter12 months thereafter

VitVit D deficient patients received a D deficient patients received a VitVit D D 
loading dose 14 days prior to study drug loading dose 14 days prior to study drug 
infusioninfusion

Patients were to be followed up to 5 yearsPatients were to be followed up to 5 years

(However, study was prematurely stopped (However, study was prematurely stopped 
at a median of 1.9 years in lieu of clear at a median of 1.9 years in lieu of clear 
efficacy of efficacy of zoledroniczoledronic acid)acid)



Study OutcomesStudy Outcomes

Primary: Primary: 
New clinical fracture, excluding facial, digital New clinical fracture, excluding facial, digital 
and pathologic fracturesand pathologic fractures

Secondary:Secondary:
Change in bone mineral densityChange in bone mineral density
New vertebral, nonNew vertebral, non--vertebral and hip fracturesvertebral and hip fractures
PrespecifiedPrespecified safety end points, including deathsafety end points, including death



Study Flow DiagramStudy Flow Diagram

174 discontinued174 discontinued
109 withdrew109 withdrew
28 were lost to 28 were lost to f/uf/u
37 others37 others

102 died102 died

2127 underwent randomization2127 underwent randomization

1062 assigned to1062 assigned to
placebo groupplacebo group

1065 assigned to  1065 assigned to  
zoledroniczoledronic acid groupacid group

770 (73%) 770 (73%) 
completedcompleted
followfollow--upup

295 did not 295 did not 
completecomplete
followfollow--upup

746 (70%)746 (70%)
completedcompleted
followfollow--upup

316 did not316 did not
completecomplete
followfollow--upup

193 discontinued193 discontinued
120 withdrew120 withdrew
35 were lost to 35 were lost to f/uf/u
38 others38 others

142 died142 died







Primary Outcome: New Clinical FracturePrimary Outcome: New Clinical Fracture

38% RRR38% RRR
5% ARR5% ARR
NNT 20NNT 20

13.9%

8.6%



Secondary Outcome: Recurrent Hip Secondary Outcome: Recurrent Hip 
FractureFracture

1.5% ARR1.5% ARR
Not Not 
statistically statistically 
significantsignificant

3.5%

2.0%



Secondary Outcome: DeathSecondary Outcome: Death

13.3%

9.6%

28% RRR28% RRR
3.7% ARR3.7% ARR
NNT 27NNT 27



Adverse EventsAdverse Events

Adverse events more common in Adverse events more common in 
treatment group than placebo group: treatment group than placebo group: 

MyalgiasMyalgias around infusion time (3.1 around infusion time (3.1 vsvs 0.9%)0.9%)
Pyrexia around infusion time (6.9 Pyrexia around infusion time (6.9 vsvs 0.9%)0.9%)

No difference in a. fib. No difference in a. fib. 

No reported cases of No reported cases of osteonecrosisosteonecrosis of of 
the jawthe jaw



Some EBM Questions To Pose Some EBM Questions To Pose 
About Study ValidityAbout Study Validity

Was assignment of patients to Was assignment of patients to 
treatments randomized?treatments randomized?

Yes Yes 

Was followWas follow--up complete?up complete?
About 30% of patients randomized did not About 30% of patients randomized did not 
complete study.complete study.

3% were lost to follow up3% were lost to follow up

~11% of patients withdrew from the study~11% of patients withdrew from the study



Are The Results Of The Study Valid?Are The Results Of The Study Valid?

Were patients analyzed in the groups Were patients analyzed in the groups 
to which they were randomized?to which they were randomized?

IntentIntent--toto--treat analysis was performed treat analysis was performed 
with no crossover between groupswith no crossover between groups

Were the groups similar at the start Were the groups similar at the start 
of the trial?of the trial?

Patients were similar except for Patients were similar except for 
concomitant osteoporosis therapy concomitant osteoporosis therapy 



Are The Results Of The Study Valid?Are The Results Of The Study Valid?

Were patients, health workers, and study Were patients, health workers, and study 
personnel “blind” to treatment assignment?personnel “blind” to treatment assignment?

Yes, but the study drug causes an influenza like Yes, but the study drug causes an influenza like 
syndrome (pts presyndrome (pts pre--treated with treated with tylenoltylenol))

Aside from the experimental intervention, Aside from the experimental intervention, 
were the groups treated equally?were the groups treated equally?

Other osteoporosis treatments were allowed, but Other osteoporosis treatments were allowed, but 
physicians were blinded to study groupsphysicians were blinded to study groups

Rates of concomitant osteoporosis treatments Rates of concomitant osteoporosis treatments 
duringduring study period were not reportedstudy period were not reported



What Were The Results?What Were The Results?

How large was the treatment How large was the treatment 
effect?effect?

RRR of any clinical fracture: 38%RRR of any clinical fracture: 38%
RRR in mortality: 28%RRR in mortality: 28%

How precise was the estimate of How precise was the estimate of 
the treatment effect?the treatment effect?

Confidence intervals were significant Confidence intervals were significant 
for both of the abovefor both of the above



Will The Results Help Me In Caring Will The Results Help Me In Caring 
For My Patients?For My Patients?

Were all clinically important Were all clinically important 
outcomes considered?outcomes considered?

Most relevant clinical outcome was Most relevant clinical outcome was 
recurrent fracturerecurrent fracture

Mortality benefit was unexpected and Mortality benefit was unexpected and 
difficult to explaindifficult to explain

Major concerning adverse events were Major concerning adverse events were 
considered and reported (AF, considered and reported (AF, 
osteonecrosisosteonecrosis))



Will The Results Help Me In Caring Will The Results Help Me In Caring 
For My Patients?For My Patients?

Can the results be applied to my Can the results be applied to my 
patient care?patient care?

Hip fractures are extremely commonHip fractures are extremely common

Osteoporosis risk reduction is often not Osteoporosis risk reduction is often not 
addressed in this populationaddressed in this population

LongLong--term term bisphosphonatebisphosphonate compliance is compliance is 
also a major concernalso a major concern

This may be a useful alternative to other This may be a useful alternative to other 
forms of secondary fracture risk reductionforms of secondary fracture risk reduction



SummarySummary

Hip fractures are a major cause Hip fractures are a major cause 
of morbidity and mortality in of morbidity and mortality in 
CanadaCanada

Secondary prevention of Secondary prevention of 
osteoporosis is inconsistent in osteoporosis is inconsistent in 
these patients and adherence is these patients and adherence is 
challengingchallenging



SummarySummary
ZoledronicZoledronic acid provides advantages acid provides advantages 
in its ease of administrationin its ease of administration

The HORIZON study shows that it The HORIZON study shows that it 
may offer a mortality benefit post may offer a mortality benefit post 
hip fracturehip fracture

Use of Use of zoledroniczoledronic acid in acid in 
osteoporosis prevention and osteoporosis prevention and 
treatment in other populations treatment in other populations 
needs investigationneeds investigation



DiscussionDiscussion
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