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The Scottish Medicines Consortium (SMC) 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  
 
teriparatide (Forsteo®) is not recommended for use within NHS Scotland for the treatment 
of osteoporosis in men at increased risk of fracture. 
 
Teriparatide was associated with a greater increase in lumbar spine bone mineral density 
than placebo. 
 
The manufacturer did not present a sufficiently robust economic analysis to gain acceptance 
by SMC.   
   
 
Overleaf is the detailed advice on this product.  
 
 
 
 
Chairman,  
Scottish Medicines Consortium 
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Indication  
Treatment of osteoporosis in men at increased risk of fracture 
 
Dosing information  
20 micrograms daily by subcutaneous injection in the thigh or abdomen for up to a maximum 
of 18 months. 
 
Product availability date  
21 June 2007  
 

Summary of evidence on comparative efficacy 
 
Teriparatide is a recombinant polypeptide and is the active fragment (1-34) of endogenous 
human parathyroid hormone. Its actions include stimulation of bone formation by direct effect 
on osteoblasts, indirectly increasing the intestinal absorption and tubular re-absorption of 
calcium and excretion of phosphate by the kidney. 
 
A double-blind multicentre study recruited 437 men with idiopathic or hypogonadal 
osteoporosis, aged 30 to 85 years (mean 59 years) with lumbar spine or proximal femur 
bone mineral density (BMD) at least 2 standard deviations (SD) below the young adult mean 
for men (T-score). Patients were randomized equally to placebo, teriparatide 20 micrograms 
or 40 micrograms per day by subcutaneous injection. Only the results for the teriparatide 20 
microgram licensed dose are reported. All patients received supplemental oral calcium 
(1,000 mg daily) and vitamin D (400–1,200 IU daily). The study was originally planned to last 
for 24 months but was stopped early by the sponsor because of the finding of osteosarcoma 
during routine toxicology studies in rats. The median duration of treatment was 11.6 months 
(range 2 to 15 months), with 71% of patients receiving treatment for at least 9 months. The 
primary objective was to assess changes from baseline to endpoint in lumbar spine BMD. At 
study endpoint, patients receiving teriparatide had a significantly greater mean percentage 
increase from baseline in lumbar spine BMD of 5.9% compared to 0.5% in the placebo 
group. The mean percent changes from baseline in femoral neck BMD and in whole body 
bone mineral content were also significantly greater with teriparatide compared to placebo 
(1.5% vs. 0.3% (p=0.029) and 0.64% vs. –0.45% (p=0.021) for the respective outcomes). 
 
A 24-month observational follow-up study enrolled 355 men (81%) from the trial described 
previously and its primary aim was safety surveillance following completion of that trial. 
Patients did not receive further study drug and could use other osteoporosis treatments 
according to their physician’s standard practice. Lumbar spine and total hip BMD decreased 
over the course of the study, although the differences between the teriparatide and placebo 
groups remained significant at the follow-up visit 30 months from the baseline of the original 
double-blind trial. At this follow-up visit spine radiographs were available for 103 and 92 
patients in the placebo and teriparatide groups. From these data the incidences of new 
vertebral fractures were 12% and 5.4%, respectively, and the incidences of new moderate to 
severe vertebral fractures were 6.8% and 1.1%, respectively. Within the subgroup of patients 
who had at least one prevalent vertebral fracture at baseline the corresponding incidences 
were 21% (n=9/42) and 7.7% (n=3/39) in the placebo and teriparatide groups respectively for 
new vertebral fractures; and 14% (n=6/42) and zero for new moderate to severe vertebral 
fractures.  There were no significant differences between treatment groups in the incidence 
of non-vertebral fractures.  
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Summary of evidence on comparative safety 
 
In the double-blind study, teriparatide was well tolerated and the overall incidence of adverse 
event was similar in both groups.  
 
In the follow-up study there were no serious safety concerns and no clinically relevant 
conditions associated with prior teriparatide treatment. There were also no differences or 
trends among treatment groups in the incidence of carcinoma; no osteosarcoma was 
reported.  
 
The European Medicines Agency (EMEA) stated that in the last periodic safety update report 
(PSUR) one case of osteosarcoma and one case of bone tumour (undetermined nature), 
both with fatal outcome have been reported. More recently one case of extraskeletal 
osteosarcoma and ten cases of Paget’s disease of the bone; three of them considered 
possibly related to teriparatide were reported. 
 
The EMEA noted that the 2 reports of osteosarcoma in the estimated 400,500 patients who 
have received teriparatide were not unexpected as a comprehensive assessment of the risk 
of osteosarcoma revealed that the incidence rate was approximately 4 per 1,000,000 in the 
general population > 60 years of age. 
 

Summary of clinical effectiveness issues 
 
The applicant suggests that teriparatide should be used in patients with a T-score ≤ -3.5 and 
1 or more previous fractures or ≤-4SD with no prior fractures. The treatment trial was 
conducted in patients with a mean lumbar spine T-score of –2.0. In addition the study 
participants had a mean age of 59; patients were younger and at lower risk of fractures than 
those suggested to receive teriparatide in Scotland.  
 
Data on BMD and anti-fracture efficacy of teriparatide in men at the end of 18 months of 
treatment are not available although data are available for teriparatide used in 
postmenopausal osteoporotic women for 19 months to demonstrate new vertebral fracture 
reduction. The EMEA acknowledged that while the overall risk for new incident vertebral 
fracture was higher in women than in men, new analysis suggested that the risk was similar 
after accounting for prevalent vertebral fractures. Following a correlation analysis the EMEA 
were satisfied that increases in lumbar spine BMD were significant determinants of vertebral 
fracture risk reduction.  
 
In considering the overall evidence of clinical efficacy in men, including BMD results as well 
as limited but favourable fracture data, the CHMP concluded that the therapeutic indication 
for teriparatide could be extended to the treatment of osteoporosis in men. Regarding safety 
issues, the sponsor is continuing to provide and update the risk management plan.  
 
Teriparatide must be stored between 2-80C at all times and returned to the refrigerator 
immediately after use. A service will be provided by the applicant to deliver teriparatide to 
patients’ homes. Administration training and information support to patients are provided.  
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Summary of comparative health economic evidence 
 
The manufacturer submitted a cost utility analysis, using a Markov model, comparing 
teriparatide to placebo for men of 70 years of age with either: 

• a T-score of  ≤-4.0 and no previous osteoporosis fractures or 

• a T-score of ≤-3.5 plus a previous vertebral fracture and a recent incident fracture.  

The model assumes patients who have had a recent incident fracture are prescribed 
bisphosphonates as first line but they either have an inadequate response or are intolerant 
and switch to teriparatide. Teriparatide is used as first line for the primary prevention group. 
The model included hip, clinical vertebral and wrist fractures. Patients entered the model with 
markers for the presence or absence of historic or incident fractures and previous 
osteoporosis treatment. Treatment dependent relative risks were applied to the baseline 
fracture events to generate mortality and subsequent fracture event rates. The clinical data 
came from a randomised study of 1,637 postmenopausal women with at least one moderate 
or two mild vertebral fractures on radiographs of the thoracic and lumbar spine1. Costs and 
utilities were applied to each fracture state and came from valid sources. The time horizon 
was assumed to be lifetime.  
The incremental cost effectiveness ratios (ICER) based on an NHS and social service cost 
perspective were: 
• men with a T-score of ≤-4.0 and no previous osteoporosis fractures had a cost/QALY of 

£27,558. 
• men with a T-score of ≤-3.5 and a previous history of fractures had a cost/QALY of 

£26,800. 
 
A variety of one-way sensitivity analyses showed the results rose to between £37000 to 
£44,500 if some key parameters were changed.  These included assuming using a younger 
population (65 years old), changing the assumed duration of treatment benefit from 5 years 
to 3 years and reducing clinical efficacy of teriparatide by 20%. Probabilistic sensitivity 
analysis indicated that there was a 60% to 65% chance of the ICERs being in the range 
£20,000 to £30,000 and around a 30% likelihood of the ratios being in the £30,000 to 
£40,000 range.  
 
A further sensitivity analysis adopting a 10 year time horizon rather than lifetime resulted in a 
cost/QALY of £37,930 for use in patients with previous fractures and £49,050 for those with 
low BMD but no previous fractures. NICE used a 10 year time horizon in their Technology 
Appraisal on the secondary prevention of osteoporosis.  
 
The economic model structure was acceptable and parameter values for baseline fractures, 
costs and utility values came from a published HTA and were acceptable. Key concerns 
include:  
• a mismatch between the licensed indication and the two groups modelled  
• the absence of an active comparator for the primary prevention analysis  
• considerable uncertainties about generalising from the clinical study to the modelled 

population because 85% of the study group were treatment naïve, had higher BMDs and 
were women. The study also uses radiographic evidence of fractures rather than clinical 

                                                 
1 This study is not included in the evidence on comparative efficacy described in the earlier 
section of this DAD 
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fractures but the majority of radiographic vertebral fractures will not require clinical 
management. 

• observed compliance rates are around 80%, not 100% as used in the base case, and the 
cost/QALY is sensitive to this assumption 

• it is not clear that the asymptomatic nature of many vertebral fractures has been 
appropriately modelled NHS boards are actively managing the primary and secondary 
prevention of fractures and thus the baseline event rate should be lower than that 
observed historically.  

 
In conclusion, given these results, together with the considerable uncertainty on the 
applicability of the clinical efficacy data to the specific patient groups in the model, the 
economic case for teriparatide in this group of men with osteoporosis has not been 
demonstrated. 
 

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

Additional information: guidelines and protocols 
 
Scottish Intercollegiate Guidelines Network (SIGN) guidelines (June 2003). SIGN publication 
number 71 for management of osteoporosis recommends to reduce fracture risk at all sites, 
men with low BMD and/or a history of one or more vertebral fractures or one non-vertebral 
osteoporotic fracture should be treated with oral alendronate (10mg + 500mg calcium ± 
400IU vitamin D daily).  
 
SIGN guidelines (January 2002). SIGN publication number 56 for prevention and 
management of hip fracture in older people recommends that all patients who are assessed 
as being at high risk of hip fracture should be treated with hip protectors or the 
bisphosphonates, alendronate or risedronate, in addition to calcium and vitamin D.  
 
Both SIGN guidelines were published before teriparatide was licensed for use in men. 
 

Additional information: previous SMC advice 
 
Following a Non Submission, SMC published  advice in December 2007: risedronate sodium 
(Actonel®) is not recommended for use within NHSScotland for the treatment of osteoporosis 
in men at high risk of fractures.  The holder of the marketing authorisation has not made a 
submission to SMC regarding this product in this indication. As a result we cannot 
recommend its use within NHSScotland.  
 
Following a full submission, SMC published advice in December 2003: teriparatide 
(Forsteo®) is accepted for restricted use within NHS Scotland for the treatment of 
established (severe) osteoporosis in post-menopausal 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 non-vertebral fractures in 
post-menopausal women with prior vertebral fractures, particularly in a sub-group with 
documented severe osteoporosis. At the recommended daily dose it is expensive but 
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appears to be cost-effective in women with proven osteoporosis who have developed 
fractures. 
 

Additional information: comparators  
 
The bisphosphonates, alendronic acid 10mg daily and risedronate 35mg once-a-week are 
both licensed for the treatment of osteoporosis in men.  
 

Cost of relevant comparators 
 

Drug Dose regimen Cost per year (£) 
 

Teriparatide 20micrograms daily, subcutaneously 3534
Risedronate 35mg once-a-week, orally 264
Alendronic acid 10mg daily, orally 94
Doses are for general comparison and do not imply therapeutic equivalence. Costs from eVadis on 
30.04.08.   
 

Additional information: budget impact 
 
The manufacturer forecasts that in Scotland the drugs budget could increase by £113k in 
year 1 rising to £294k in year 5. This is equivalent to treating 39 incident patients in year 1 
rising to 57 in year 5; around 10% of eligible patients. 
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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 
12 June 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.   
 
Orwoll ES, Scheele WH, Paul S, et al. The effect of teriparatide therapy on bone density in 
men with osteoporosis. Journal of Bone Mineral Research 2003 Jan;18 (1):9-17 
 
Kaufman J, Orwoll E, Goemaere S et al. Teriparatide effects on vertebral fractures and bone 
mineral density in men with osteoporosis: treatment and discontinuation of therapy. 
Osteoporosis Int 2005: 16: 510–16. 
 
European Medicines Agency. Teriparatide; European Public Assessment Report (EPAR), 
24th May 2007.  
 
 
 

 7


	04 July 2008
	ADVICE: following a full submission 
	Following a Non Submission, SMC published  advice in December 2007: risedronate sodium (Actonel®) is not recommended for use within NHSScotland for the treatment of osteoporosis in men at high risk of fractures.  The holder of the marketing authorisation has not made a submission to SMC regarding this product in this indication. As a result we cannot recommend its use within NHSScotland. 


