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The Scottish Medicines Consortium has completed its assessment of the above product and 
advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in 
NHS Scotland. The advice is summarised as follows: 
 
ADVICE: following a full submission  
 
zoledronic acid 5mg solution for infusion (Aclasta®) is accepted for restricted use within 
NHS Scotland for treatment of osteoporosis in post-menopausal women at increased risk of 
fractures.  Intravenous zoledronic acid is restricted to use in patients who are unsuitable for 
or unable to tolerate oral treatment options for osteoporosis. Treatment initiation should be 
under specialist supervision 
 
This preparation is licensed for administration once a year and has been shown to reduce 
the incidence of vertebral and hip fractures over 3 years compared with placebo. 
 
 
Overleaf is the detailed advice on this product.  
 
 
 
 
Chairman,  
Scottish Medicines Consortium 
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Indication  
Treatment of osteoporosis in post-menopausal women at increased risk of fractures. 
 
Dosing information  
A single intravenous infusion of 5mg administered once a year. 
 
Product availability date  
3rd October 2007 
 
 

Summary of evidence on comparative efficacy 
 
Zoledronic acid is a bisphosphonate that inhibits bone resorption, preserving bone mineral 
density (BMD). It can be given as an annual infusion. One placebo-controlled study has 
investigated fracture rates in post-menopausal women following annual infusion of zoledronic 
acid, while two active-comparator studies examined surrogate efficacy end-points such as 
BMD and biochemical markers of bone turnover. All patients in these studies also received 
oral calcium and vitamin D supplements but were prohibited specified medications including 
bisphosphonates (other than study medication), parathyroid hormone, sodium fluoride, 
strontium and anabolic steroids. 
 
A multi-centre double-blind randomised controlled trial investigated the incidence of vertebral 
and hip fractures over 3 years in post-menopausal women aged 65-89 years given 
zoledronic acid or placebo as an annual infusion. They were included if they had radiological 
evidence of existing vertebral fracture and a femoral neck BMD T-score ≤-1.5 or a T-score of 
≤-2.5 with or without evidence of existing fracture. 
 
To address the ethical problems of placebo use in these women, the study was stratified to 
allow participants to take an approved treatment for osteoporosis managed by their own 
physician (‘usual care’), or to decline those medications. The latter patients, who were not 
taking osteoporosis medications at baseline, and met washout criteria if they had been taking 
them in the past, were assigned to stratum I and were prohibited from taking those 
medications during the study. Those taking approved medications at baseline were assigned 
to stratum II.  
 
There were two co-primary efficacy outcomes. The 3-year incidence of new vertebral fracture 
in vertebrae without a prevalent fracture at baseline was assessed by quantitative 
morphometry. On the assumption that ‘usual care’ medications are effective in reducing the 
incidence of those fractures, the data were analysed for stratum I only. The time to first 
radiologically confirmed hip fracture was evaluated in patients from both strata on the 
assumption that those medications do not influence hip fracture outcomes.  
 
The primary analysis of vertebral fracture incidence was performed using logistic regression 
(with treatment and baseline vertebral fracture status as covariates) on a modified intention 
to treat (mITT) population comprising all patients randomised to stratum I who had at least 
one post-baseline radiograph. For hip fractures, all patients in both strata and all post-
randomisation data were used in an ITT analysis.  
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Time to first hip fracture was evaluated using a log rank test stratified by stratum, as well as 
Kaplan-Meier (KM) estimates, to compare survival function between treatments. KM analysis 
was used to provide estimates of mean time to hip fracture, a hazard ratio (HR), 95% 
confidence intervals (CI) and a p-value. Missing data were imputed from earlier or later visits, 
and a number of confirmatory analyses of primary outcomes were performed. Patient 
numbers are presented in the table below: 
 
Table 1. Patient numbers in different populations in the placebo-controlled study. 
 Stratum I Stratum II Total 
Randomised 6113 1652 7765 
mITT (vertebral fracture) population     
zoledronic acid 2822 N/A N/A 
placebo 2853 N/A N/A 
total 5675 N/A N/A 
ITT (hip fracture) population     
zoledronic acid  3045 830 3875 
placebo 3039 822 3861 
total 6084 1652 7736 
 N/A = not applicable (analysis involves stratum I only) 
Data from one study centre were excluded from the analyses. 
 
The 3-year incidence of new morphometric vertebral fractures in the mITT population was 
3.3% (n=92/2822) in the zoledronic acid group and 11% (n=310/2853) in the placebo group 
representing a relative risk of 0.30 (95% CI: 0.24 to 0.38). In the ITT population (both strata) 
hip fracture was confirmed in 52/3875 and 88/3861 women in the zoledronic acid and 
placebo groups respectively. The 3-year event rates based on KM estimates were 1.4% and 
2.5% respectively: HR=0.59 (95% CI: 0.42 to 0.83). Between-group differences were 
statistically significant for both primary end points and supported by secondary analyses. 
There were also significant differences in favour of zoledronic acid compared with placebo 
for other fracture outcomes, BMD, changes in height and biochemical markers of bone 
turnover. 
 
Two randomised double-blind studies evaluated the safety and efficacy of a 5mg annual 
infusion of zoledronic acid compared with oral alendronate 70mg weekly in postmenopausal 
women with moderate/severe osteopenia or osteoporosis. In the first, in women previously 
receiving oral alendronate, the primary end point was the percentage change from baseline 
at 12 months for lumbar spine BMD, with non-inferiority criteria defined if the lower bound of 
the 95% CI for the difference between treatments was >-1.5%. In the ITT population (all 
available data from all patients randomised, n=225) the mean change from baseline at 12 
months was 0.12% with zoledronic acid and 0.83% with alendronate representing a mean 
difference of –0.71% (95% CI: -1.49% to 0.075%), just meeting criteria for non-inferiority. 
 
The second study was conducted over 24 weeks but the primary objective was to compare 
speed of onset of activity by measuring the change in biochemical markers of bone turnover 
at one week after baseline. Two markers of bone resorption were significantly lower in the 
zoledronic acid group than in the alendronate group at week 1 and throughout the study. A 
marker of bone formation decreased gradually in both groups and was significantly lower in 
the zoledronic acid group at week 12. All markers either remained at or returned to a level 
within or below the reference range for premenopausal women in both groups during the 
study. 
 
In both active-comparator studies, the results of a patient preference questionnaire favoured 
annual intravenous therapy over weekly oral therapy, irrespective of treatment assignment or 
adverse event experience. 
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Summary of evidence on comparative safety 
 
In the active-comparator study with BMD as the primary outcome measure, the investigators 
concluded that bone turnover does not remain maximally suppressed with IV zoledronic acid, 
and that patients previously exposed to oral alendronate can recover from the acute effects 
of an IV dose. This was based on results from measurement of biomarker levels and 
supported by bone biopsy. 

In the second active-comparator trial, adverse events (AEs) assessed as study drug-related 
according to the investigator occurred overall in a higher percentage of patients in the 
zoledronic acid group compared to the alendronate group (64% versus 32%, respectively). 
The AEs most commonly suspected to be related were the following (presented for 
zoledronic acid versus alendronate, respectively): influenza-like illness (17% vs. 3.4%), 
myalgia (14% vs. 3.4%), dyspepsia (14% vs. 3.4%) and nausea (12% vs. 5.1%). 

As with other bisphosphonates, osteonecrosis of the jaw has been reported rarely. 

 

Summary of clinical effectiveness issues 
 
Guidelines from the European Medicines Agency (EMEA) on the evaluation of new medicinal 
products in the treatment of primary osteoporosis state that the aim of pharmacological 
intervention is to decrease the incidence of fractures. Applicants for a marketing 
authorisation are therefore requested to demonstrate their product’s effect on both spinal and 
non-spinal fractures in postmenopausal women at high risk of fracture. The guidelines add 
that double-blind, placebo-controlled and/or comparator-controlled studies are necessary, 
though in principle placebo-controlled trials will be requested. 
 
The first trial described in the efficacy section of this document appears to meet these 
requirements, but it does not allow direct comparison with other bisphosphonates. The other 
two trials give some comparison with oral weekly alendronate. However, the primary data are 
restricted to showing non-inferiority of zoledronic acid in preserving BMD at a single site over 
a year, and short-term superiority for reduction in markers of bone resorption. EMEA 
guidance states that neither of those outcomes are appropriate surrogates for fracture risk.  
 
There is sufficient evidence to say that zoledronic acid infused annually is effective in 
reducing spinal and non-spinal fracture risk compared with placebo. It may have advantages 
of convenience compared with oral therapy, which must be taken more frequently (daily to 
weekly) and for which there are recognised problems in compliance. Ibandronic acid by 
infusion is also licensed for treatment of osteoporosis and is given every 3 months. Infusion 
of bisphosphonate is invasive and is associated with transient ‘flu-like’ symptoms, which can 
only partially be prevented by concomitant use of analgesic/antipyretic medications. Reduced 
frequency of administration may therefore represent an advantage for zoledronic acid 
compared with ibandronate. 
 

Summary of comparative health economic evidence 
 
The manufacturer presented a lifetime cost-utility analysis based on an individual patient-
based model and specifically focussed on zoledronic acid as a second-line therapy to 
generic oral alendronate. Comparators in the model included risedronate, strontium ranelate, 
oral ibandronate, IV ibandronate and etidronate. These comparators were appropriate given 
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current treatment patterns in Scotland and the positioning of the product seemed appropriate 
in light of the efficacy and low cost of generic alendronate.  
 
The information for the economic model came from a variety of sources and relied on an 
indirect comparison. Prevention of various types of fractures was a key driver of the analysis. 
Fracture prevention rates for zoledronic acid were taken from the pivotal trial and the 
prevention rates for the comparator drugs were taken from the recent NICE health 
technology assessment. Utility values were taken from literature sources. The costs 
associated with different types of fracture were based on values from an existing HTA, but 
appeared relatively high in comparison to other sources such as NHS reference costs.  
 
A marginal net benefit approach was used to present the results of zoledronic acid compared 
to each existing treatment. These results suggested that at a willingness-to-pay threshold of 
£20,000, zoledronic acid 5mg is the most cost-effective option, except in women aged 50 
years, for whom etidronate was the most cost-effective strategy. 
 
There were a number of issues that should be noted. There is a lack of direct evidence for 
zoledronic acid versus the comparators used in the model. As such, an indirect analysis was 
necessary, which is a weaker evidence base. The analysis assumed no effect on hip and 
other fractures from treatment with etidronate or ibandronate, which may inflate the relative 
benefit of zoledronic acid compared to these agents. A shorter time horizon of 10 years also 
worsened the cost-effectiveness of zoledronic acid, which is of note given uncertainty over 
the long term treatment effect. It should also be borne in mind that the analysis assumed that 
zoledronic acid would be administered in a primary care setting. SMC experts suggest that 
this may not be feasible. However, sensitivity analysis showed that the assuming secondary 
care administration did not worsen the cost-effectiveness ratio. 
 

Summary of patient and public involvement 
 
Patient Interest Group Submission: National Osteoporosis Society 
 

Additional information: guidelines and protocols 
 
Scottish Intercollegiate Guidelines Network (SIGN) guideline 71: Management of 
osteoporosis. A national clinical guideline. June 2003, last updated April 2004. For women 
with osteoporosis the selection of a specific drug to reduce fracture risk should be 
individualised. Risedronate or alendronate should be the preferred option with strontium 
ranelate as an alternative if bisphosphonate use is inappropriate. 
 
National Institute for Health and Clinical Excellence (NICE). Bisphosphonates (alendronate, 
etidronate, risedronate), selective oestrogen receptor modulators (raloxifene) and parathyroid 
hormone (teriparatide) for the secondary prevention of osteoporotic fragility fractures in 
postmenopausal women: Technology Appraisal 87. January 2005. Bisphosphonates 
(alendronate, etidronate and risedronate) are recommended as treatment options for the 
secondary prevention of osteoporotic fragility fractures in women with defined risk factors, 
and raloxifene and teriparatide are alternatives for patients in whom bisphosphonate use is 
inappropriate. 
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Additional information: previous SMC advice 
 
After review of an abbreviated submission, the Scottish Medicines consortium (SMC) issued 
advice on 9th May 2003 that risedronate sodium (Actonel®) once weekly formulation is 
recommended for general use within NHS Scotland. Risedronate sodium (Actonel®) is a 
once weekly formulation which offers a convenient, cost neutral alternative to once daily 
medication for the prophylaxis and treatment of osteoporosis in postmenopausal women. 
 
After review of a full submission, the SMC issued advice on 8th December 2003 that 
teriparatide (Forsteo®) is accepted for restricted use within NHS Scotland for the treatment 
of established (severe) osteoporosis in postmenopausal women. This medicine should be 
restricted to initiation by specialists experienced in the treatment of osteoporosis following 
assessment of fracture risk including measurement of BMD. It is the first product to be 
licensed specifically for established (severe) post-menopausal osteoporosis. It has shown 
efficacy in reducing vertebral and nonvertebral fractures in postmenopausal women with prior 
vertebral fractures, particularly in a sub-group with documented severe osteoporosis. At the 
recommended daily dose it is expensive but appears to be cost-effective in women with 
proven osteoporosis who have developed fractures. 
 
After review of a full submission, the SMC issued advice on 8th July 2005 that strontium 
ranelate (Protelos®) is accepted for restricted use within NHS Scotland for the treatment of 
postmenopausal osteoporosis to reduce the risk of vertebral and hip fractures when 
bisphosphonates are contra-indicated or not tolerated and then only in women aged over 75 
with a previous fracture and T-score < -2.4 or other women of equivalent high risk. In the trial 
population of postmenopausal women, strontium ranelate reduced the risk of developing a 
vertebral fracture by 41%. In women aged ≥74 years with a femoral neck bone mineral 
density (BMD) T-score < -2.4 the risk of hip fractures was reduced by 36%. However 
equivalent cost-effectiveness to bisphosphonate therapy has not been demonstrated. 
 
After review of an abbreviated submission, the SMC issued advice on 4th October 2005 that 
alendronate / colecalciferol (Fosavance®) is accepted for use within NHS Scotland for the 
treatment of postmenopausal osteoporosis in patients at risk of vitamin D insufficiency who 
require treatment with both alendronate and vitamin D and for whom once-weekly 
administration is appropriate. The combination preparation is cost-saving compared to the 
two drugs administered separately. Weekly administration of vitamin D represents a 
departure from routine clinical practice. In patients who also require calcium supplementation 
this will have to be administered separately, using a calcium preparation that does not also 
contain vitamin D. 
 
After review of a full submission, the SMC issued advice on 9th December 2005 that 1 mg 
estradiol / 2 mg drospirenone (Angeliq®) is not recommended for use within NHS Scotland 
for prevention of osteoporosis in postmenopausal women at high risk of future fractures who 
are intolerant of, or have contra-indications to, other medicinal products approved for the 
prevention of osteoporosis. It maintains bone mineral density, relative to placebo, in 
postmenopausal women. However, no evidence of cost-effectiveness has been presented. 
 
After review of a full submission, the SMC issued advice on 6th January 2006 that ibandronic 
acid (Bonviva®) is accepted for use within NHS Scotland for the treatment of osteoporosis in 
postmenopausal women in order to reduce the risk of vertebral fractures. Ibandronic acid 
150mg monthly is superior to daily ibandronic acid in terms of lumbar spine bone mineral 
density at 1 year.  
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Compared with placebo, daily administration of ibandronic acid results in a relative risk 
reduction for vertebral fractures of 62%. Unlike some other bisphosphonates, efficacy in 
reducing femoral neck fractures (and other nonvertebral fractures) has not been established. 
 
After review of a full submission, the SMC issued advice on 4th August 2006 that intravenous 
ibandronic acid (Bonviva®) is accepted for restricted use within NHS Scotland for the 
treatment of osteoporosis in postmenopausal women, in order to reduce the risk of vertebral 
fractures. Efficacy on femoral neck fractures has not been established. Intravenous 
ibandronic acid is restricted to use in patients who are unsuitable for or unable to tolerate 
oral treatment options for osteoporosis. Treatment initiation should be under specialist 
supervision. 
 
After review of a full submission, the SMC issued advice on 9th February 2007 that 
parathyroid hormone (Preotact®) is accepted for restricted use within NHS Scotland for 
women with severe osteoporosis and at least two prior vertebral fractures or equivalent high 
risk. It is restricted to initiation by specialists experienced in the treatment of osteoporosis 
following assessment of fracture risk including measurement of bone mineral density. 
Parathyroid hormone reduced risks of vertebral fracture compared to placebo. A significant 
reduction in the incidence of vertebral but not hip fractures has been demonstrated. It has 
comparable cost-effectiveness to an alternative anabolic agent. 
 

Additional information: comparators  
 
Other bisphosphonates, raloxifene (a selective oestrogen receptor modulator), calcitonin and 
strontium ranelate are alternatives in this indication. 
 

Cost of relevant comparators 
 

Drug Dose regimen Cost per 
year (£) 

 
Zoledronic acid 5mg once yearly by IV infusion 284
Teriparatide  20 micrograms once daily by sc injection 3534
Calcitonin 200IU once daily by nasal inhalation 546
Strontium ranelate 2g once daily orally 333
Ibandronic acid  3mg every three months by IV infusion 320
Risedronate sodium 5mg daily or 35mg once weekly orally 248-264
Raloxifene 60mg once daily orally 258
Ibandronic acid  150mg once monthly orally 257
Disodium pamidronate 30mg-60mg every three months by IV infusion 107-213
Alendronic acid 10mg daily or 70mg once weekly orally 51-110
Disodium etidronate, then 
calcium carbonate 

400mg for 14 days, then 1.25g daily for 76 days 85

Doses are for general comparison and do not imply therapeutic equivalence. Costs from eVadis on 
19.11.2007. 
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Additional information: budget impact 
 
The manufacturer estimated a net budget impact of £17k in year one, rising to £469k by year 
five. Gross budget impact figures were not presented. These figures took account of the 
primary care nurse administration costs of zoledronic acid of £38 per injection, in addition to 
the drug acquisition cost. The figures assumed that 256 patients would be treated in 2007 
rising to 8395 by 2012. The market share in year one was estimated at 0.2% rising to 6.3% 
by 2012. Over this time period, the manufacturer estimated that the number of patients 
treated for this indication would rise by 21%. 
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Advice context: 
 

No part of this advice may be used without the whole of the advice being quoted in full.  
 

This advice represents the view of the Scottish Medicines Consortium and was arrived at 
after careful consideration and evaluation of the available evidence. It is provided to inform 
the considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 
determining medicines for local use or local formulary inclusion. This advice does not 
override the individual responsibility of health professionals to make decisions in the exercise 
of their clinical judgement in the circumstances of the individual patient, in consultation with 
the patient and/or guardian or carer. 

 
This assessment is based on data submitted by the applicant company up to and including 
11 January 2008. 
 
Drug prices are those available at the time the papers were issued to SMC for consideration. 
These have been confirmed from the eVadis drug database.    
 
The undernoted references were supplied with the submission.   

Black DM, Delmas PD, Eastell R, et al. Once-yearly zoledronic acid for treatment of 
postmenopausal osteoporosis. New Engl J Med 2007;356:1809–1822. 

Saag K, Lindsay R, Kriegman A, et al. A single zoledronic acid infusion reduces bone 
resorption markers more rapidly than weekly oral alendronate in postmenopausal women 
with low bone mineral density. Bone 2007;40:1238–1243. 

McClung M, Recker R, Miller P, et al. Intravenous zoledronic acid 5 mg in the treatment of 
postmenopausal women with low bone density previously treated with alendronate. Bone 
2007;41:122–128.  
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