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A Markov model (Figure 1) was used to simulate a
cohort of postmenopausal women aged ≥50 years
with a prevalent radiologic vertebral deformity and
a hip bone mineral density (BMD) T-score of ≤–2.5
(Table 1).

More fractures were avoided (vs. no treatment) with monthly
ibandronate (10.3 per 1,000 women) than with weekly
bisphosphonates (4.8 per 1,000 women), resulting in 12.5
additional quality-adjusted life years (QALYs) per 1,000
patients using ibandronate vs 6 additional QALYs per 1,000
patients using weekly bisphosphonates. Under conditions of
higher persistence with monthly ibandronate, drug costs per
patient are higher with ibandronate than with alendronate
(£310 vs £249 per annum, respectively). However, these costs
are offset by lower medical costs—£6,286 for ibandronate vs
£6,359 for alendronate. The incremental cost per QALY
gained (vs. no treatment) was significantly lower for monthly
ibandronate (£13,691) compared to alendronate (£30,450).
Since the overall costs are lower with ibandronate, the
incremental cost per QALY gained is more effective and less
costly than weekly alendronate. Ibandronate is a costeffective intervention for the treatment of postmenopausal
osteoporosis. Compared to alendronate, incremental
persistence with monthly ibandronate, as seen in the
PERSIST study, improves the potential benefit for patients
while reducing the overall costs of treatment.

RESULTS
Figure 1. Model Structure
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Modeled results in terms of fractures avoided, per-patient costs, and cost-effectiveness are presented in Table 2 and Figure 2.
Table 2. Estimated Fractures Avoided per 1,000 Patients and Average Costs
per Patient
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Parameters and Assumptions
• Patients transition between the health states
based on published data (Stevenson et al., 2005;
Klotzbeucher et al., 2000; Office of National
Statistics, 2004; Johnell et al., 2004).
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• Postmenopausal population is assumed to be
represented by those aged ≥50 years (Table 1).

Post Vertebal
Fracture*

• Bisphosphonate class effect applied for fracture
reduction: vertebrae (43%), hip (33%), and wrist
(17%) (Kanis et al., 2002).
• Full efficacy achieved after 12 months of treatment.
• Maximum time on treatment was 5 years.
• Post treatment efficacy declined in proportion to
time on treatment.
• Direct healthcare costs inflated to 2004 (Kanis et al.,
2002; Dolan et al., 1998).
• Utilities for fracture states (Brazier et al., 2002;
Tosteson et al., 2001).
• Discounting of costs and benefits at 3.5% per
annum.
• Annual drug costs: £252 ibandronate and £296
alendronate (British National Formulary).

Persistence Data
• In PERSIST study, ibandronate treatment included
a Patient Support Programme (PSP).
• Persistence at 6-months: 57% (ibandronate+PSP)
and 39% (alendronate) based on the PERSIST trial
in postmenopausal osteoporotic women (Cooper
et al., 2006).
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Total

10.30
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* For simplification, we assume that once patients experience a hip fracture or vertebral
fracture they can experience no further wrist fractures. Patients in the post-hip-fracture
state can experience further vertebral fractures through a state prevalence estimate.f

Table 1. Parameters Used in the Model
Parameter

Source

Age distribution of women in the UK

Office of National Statistics,
2004

Mean bone mineral density T-scores
among osteoporotic women by age group

Stevenson et al., 2005;
Holt et al., 2002

Prevalance of prior fractures among
age groups

O’Neill et al., 1996

Fracture history by age and fracture type
among females with prior fracture

Kanis et al., 2002

Prevalence of osteoporosis
(T-score ≤–2.5)

Kanis et al., 2000

Drug

£ 310

£20,000
£16,228
£13,305
£10,000

£ 249
£0

Fracture care

£ 6,286

£ 6,359

Total

£ 6,596

£ 6,608

Note: With no treatment, 108 hip fractures, 69 vertebral fractures, and 48 wrist
fractures are incurred per 1,000 patients.

• A 40% relative improvement in persistence more than doubles
the number of fractures avoided.
• Improved persistence resulted in 12.5 additional QALYs per
1,000 patients on monthly ibandronate versus 6.0 additional
QALYs per 1,000 patients on weekly alendronate.

Incremental £/Fracture
Avoided

Sensitivity Analysis
A sensitivity analysis was performed for monthly ibandronate around
the change persistence expected due to the monthly formulation of
ibandronate (Figure 3).

£38,012

Average costs per patient treated (UK £)

• Perspective was payer.
• Treatment options considered: monthly ibandronate, weekly alendronate, no treatment.

£40,000
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Patients can
progress to death
from any state.
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Figure 2. Incremental Cost-Effectiveness Ratios for Selected Endpoints

Incremental £/QALY

Monthly Ibandronate vs. No Treatment
Weekly Alendronate vs. No Treatment

Figure 3. Sensitivity Analysis of Estimated Fractures Avoided per
1,000 Patients for Changes in Persistence with Monthly Ibandronate
Fractures Avoided per 1,000 Patients

METHODS

The objective was to estimate the cost-effectiveness of
monthly ibandronate compared to weekly alendronate for
women with postmenopausal osteoporosis in the United
Kingdom (UK), based on persistence data from PERSIST,
a UK prospective randomized control trial. A Markov model
was developed to evaluate the lifetime cost-effectiveness of
monthly oral ibandronate and weekly alendronate. Vertebral,
hip, and wrist fracture efficacy were assigned a bisphosphonate class effect as estimated by the literature. Persistence
rates from PERSIST were input into the economic model.
Monthly ibandronate had 57% persistence at 6 months vs
39% for weekly alendronate. These persistence rates were
then extrapolated, based on UK GPRD data, to represent
a continued decline in persistence up to five years, the
assumed maximum time on therapy. The analysis population
was postmenopausal women aged ≥50 years with prevalent
radiologic vertebral deformity and a hip bone mineral
density (BMD) T-score ≤–2.5. Yearly drug costs were
referenced to acquisition cost for each bisphosphonate.
Direct health resource costs for fracture states were
estimated from published literature and discounted at a
3.5% yearly rate. All costs were reported in 2004 £UK.
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• With a 40% improvement in persistence, the incremental
cost-effectiveness ratios (ICERs) are well within acceptable
thresholds of cost-effectiveness.
• Monthly ibandronate is more effective and less costly than
weekly alendronate in the presence of persistence.
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Persistence

• Small improvements in persistence produce clinical benefits
in terms of decreased number of fractures.

• Increased persistence does result in increased drug costs,
but the reduction in fractures with monthly ibandronate results
in a reduction in fracture care costs compared to weekly
bisphosphonates.
• Lower total costs result due to increased persistence.

• Persistence rates extrapolated over 5 years using long term drug
utilization patterns for weekly and daily bisphosphonate use, as
observed in the UK General Practice Research Database (GPRD)
(Brankin et al., 2006).
• Extrapolation based on a Weibull distribution.
• Extrapolation based on an approximated 40% relative
improvement in persistence with weekly bisphosphonates over
treatment with a daily formulation.
• Sensitivity analyses were performed around the expected
improvement in persistence for monthly ibandronate.
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