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Abstract

A systematic review and economic evaluation of alendronate,
etidronate, risedronate, raloxifene and teriparatide for the
prevention and treatment of postmenopausal osteoporosis

M Stevenson,'” M Lloyd Jones,' E De Nigris,' N Brewer,' S Davis and ] Oakley?

' School of Health and Related Research (ScHARR), University of Sheffield, UK
2 Department of Probability and Statistics, University of Sheffield, UK

* Corresponding author

Objectives: To establish the clinical effectiveness and
cost-effectiveness of selective oestrogen receptor
modulators, bisphosphonates and parathyroid hormone
(subject to licensing) for the prevention and treatment
of osteoporosis and the prevention of osteoporotic
fractures in postmenopausal women.

Data sources: Electronic databases.

Review methods: Studies that met the review’s entry
criteria were eligible for inclusion in the meta-analyses
provided that they reported fracture incidence in terms
of the number of patients suffering fractures. Meta-
analysis was carried out using the random-effects
model. A model was constructed to estimate the cost-
effectiveness of osteoporosis interventions. The model
calculated the number of fractures that occurred and
provided the costs associated with osteoporotic
fractures, and the quality-adjusted life-years (QALYS).
In addition, the conditions of breast cancer and
coronary heart disease (CHD) were modelled, as some
interventions have been shown to affect the risk of
these conditions.

Results: Ninety randomised controlled trials (RCTs)
met the inclusion criteria. They related to the five
interventions (alendronate, etidronate, risedronate,
raloxifene and teriparatide) and to five comparators
(calcium, calcium plus vitamin D, calcitriol, hormone
replacement therapy and exercise), as well as placebo
or no treatment. All five interventions have been
shown to reduce the risk of vertebral fracture in
women with severe osteoporosis with adequate
calcium intakes. However, none of these drugs has
been demonstrated, by direct comparison, to be
significantly more effective than either each other or
the other active interventions reviewed in this report.
The intervention costs of treating all osteoporotic
women, for a period of 5 years, were in the region of
£900-1500 million for alendronate, etidronate,
risedronate and raloxifene. The cost per QALY ratios

© Queen’s Printer and Controller of HMSO 2005. All rights reserved.

fell dramatically with age. Assuming the risks of a
woman with severe osteoporosis at the threshold of
osteoporosis, no treatment had a cost per QALY below
£35,000 at 50 years of age. At 60 years of age, the cost
per QALY of raloxifene was £26,000 assuming no
impact on hip fractures, and £31,000 assuming an
adverse effect. However, these results are driven by
the effect on breast cancer and the assumptions made
regarding this disease state. No other intervention had
a cost per QALY below £35,000. When analyses were
conducted assuming that the fracture risk is doubled at
each site, alendronate and risedronate had cost per
QALY ratios below £30,000 at all ages. For women at
the threshold of osteoporosis, without a prior fracture
and aged 70 years, the cost per QALY of the three
bisphosphonates ranged from £34,000 to £41,000.
Raloxifene had a cost per QALY of £23,000, assuming
no effect on hip fracture, given assumptions regarding
breast cancer. At 80 years of age, the cost per QALY of
alendronate and risedronate was below £20,000. This
was true for etidronate when incorporating
observational data, but the value rose to £69,000 when
only RCT data were used. No other intervention had a
cost per QALY below £35,000. It was assumed that
doubling the risk of fracture for women without a prior
fracture would give results similar to patients at the
threshold of osteoporosis with a prior fracture.
Conclusions: Of the five interventions, only raloxifene
appeared to reduce the risk of vertebral fracture in
postmenopausal women unselected for low bone
mineral density (BMD). However, as the full data have
not been made public, there is some uncertainty
regarding this result. None of the five interventions has
been shown to reduce the risk of non-vertebral
fracture in women unselected for low BMD. All of the
proposed interventions provided gains in QALYs
compared with no treatment in women with sufficient
calcium and vitamin D intakes. The size of the QALY
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gain for each intervention was strongly related to the
age of the patient. The estimated costs varied widely
for the interventions. These net costs were markedly
different by age, with some interventions becoming
cost-saving at higher age ranges in patients with a prior

fracture. Areas for future research include: the
evidence base for the efficacy of fracture prevention in
the very elderly, reanalysis of raloxifene using a
dedicated breast cancer and CHD model, and more
trials considering the cost-effectiveness of teriparatide.
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Glossary and list of abbreviations

Technical terms and abbreviations are used throughout this report. The meaning is usually clear from
the context, but a glossary is provided for the non-specialist reader. In some cases, usage differs in the
literature, but the term has a constant meaning throughout.

Glossary

Osteopenia Bone mineral density between 1
and 2.5 standard deviations below the young
adult mean (T-score -1 to -2.5).

Osteoporosis Bone mineral density 2.5
standard deviations or more below the young
adult mean (T-score <-2.5).

Reference nutrient intake The level of intake
of a nutrient that is sufficient to cover the
needs of nearly all the population group for
which it is recommended; as it is set 2 standard
deviations above the estimated average
requirement for that nutrient, it is considerably
higher than most people need, and individuals

consuming the reference nutrient intake are
most unlikely to be deficient in that nutrient.'

Severe osteoporosis Bone mineral density
2.5 standard deviations or more below the
young adult mean (7-score <-2.5) plus at least
one documented fracture.

T-score The number of standard deviations
from the average bone mineral density of
healthy young women.

Z-score The number of standard deviations
from the average bone mineral density of
women of the same age as the patient.

List of abbreviations

AOPS Alendronate Osteoporosis
Prevention Study

BMD bone mineral density

C control

CEAC cost-effectiveness acceptability
curve

CEE conjugated equine estrogen

CHD coronary heart disease

CI confidence interval

DVT deep venous thrombosis

DXA dual-energy X-ray absorptiometry

EPIC Early Postmenopausal

Intervention Cohort

EQ-5D EuroQol 5 Dimensions

FIT Fracture Intervention Trial

FSH follicle-stimulating hormone

GI gastrointestinal

HRT hormone replacement
therapy

HSUV health state utility value

HUI Health Utilities Index

ICER incremental cost-effectiveness
ratio

MFP monofluorophosphate

continued
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Glossary and list of abbreviations

MI
MORE

MPA
NETA
NHP
NOF

NSAID

PEPI

PTH

QALY
QWB

List of abbreviations continued

myocardial infarction

Multiple Outcomes of Raloxifene
Evaluation

medroxyprogesterone acetate
norethisterone acetate
Nottingham Health Profile

National Osteoporosis
Foundation

non-steroidal anti-inflammatory
drug

postmenopausal
(o)estrogen/progestin
interventions

parathyroid hormone
quality-adjusted life-year
quality of well-being

RCT
RH
RNI
RR

SD
SERM

SG
SHEMO

TTO
VAS
WHI

randomised controlled trial
relative hazard

reference nutrient intake
relative risk

treatment

standard deviations

selective (o)estrogen receptor
modulator

standard gamble

Sheffield Health Economic Model
for Osteoporosis

time trade-off
visual analogue scale

Women'’s Health Initiative

All abbreviations that have been used in this report are listed here unless the abbreviation is well known (e.g. NHS), or
it has been used only once, or it is a non-standard abbreviation used only in figures/tables/appendices in which case
the abbreviation is defined in the figure legend or at the end of the table.
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Executive summary

Epidemiology and background

Osteoporosis is a common disease in the elderly,
with an estimated 2.1 million female sufferers in
England and Wales. It is defined as possessing a
T-score of 2.5 standard deviations or lower. The
main consequence of osteoporosis is an increased
incidence of fractures, notably at the hip, spine,
wrist and proximal humerus, which increases as a
woman ages. These result not only in morbidity
for the patient, with a risk of mortality following
fractures of the hip, and possibly of the vertebra,
but also in the consumption of scarce health
resources. A recent estimate of the cost in the UK
of osteoporotic fractures in females has put this
figure at £2100 million. A woman who has
suffered a fracture is defined as suffering from
severe OSteoporosis.

Objective

The aim of this review was to evaluate the use of
alendronate, etidronate, risedronate, raloxifene or
teriparatide to reduce the risk of osteoporotic
fracture in postmenopausal women.

Methods

Studies that met the review’s entry criteria were
eligible for inclusion in the meta-analyses provided
that they reported fracture incidence in terms of
the number of patients suffering fractures, as this
enabled calculation of the relative risk of patients
in the intervention group developing a new
fracture or fractures, compared with those in the
control group. Ideally, only studies that had
fracture as a primary end-point would have been
included in the meta-analyses. However,
pragmatically this was not possible as very few
studies met this criterion. Meta-analysis was carried
out with Review Manager, using the random-effects
model, as this both allows generalisation beyond
the sample of patients represented by the studies
included in the meta-analysis and provides wider,
more conservative, confidence intervals than the
fixed-effects model. Since the end-point of interest
was fracture, it seemed appropriate to include
open-label studies.
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To ensure comparability, the meta-analyses of
vertebral fractures only pooled data from studies
that used the same definition of vertebral fracture.
Where possible, data were pooled from studies
using a definition that required a 20% or greater
reduction in anterior, middle or posterior
vertebral height: as noted above, this definition
was felt to identify fractures more reliably than a
definition that required a 15% or greater
reduction.

A model was constructed to estimate the cost-
effectiveness of osteoporosis interventions. The
key inputs to this model were the efficacy data for
each intervention in terms of the ability to reduce
the incidence of hip, vertebral, wrist and proximal
humerus fractures. The model calculated the
number of fractures that occurred and provided
the costs associated with osteoporotic fractures,
and the quality-adjusted life-years (QALYs)
accrued by a cohort of 100 women with
osteoporosis, with each fracture being detrimental
to health. When the costs of the intervention are
included, the marginal cost compared with no
treatment (assumed to be a sufficient intake of
calcium and vitamin D) can be calculated. When
this figure is divided by the gain in QALYs, a cost
per QALY ratio can be calculated. In addition to
osteoporotic fractures, the conditions of breast
cancer and coronary heart disease (CHD) were
modelled, as some interventions have been shown
to affect the risk of these diseases.

Results and conclusions

Number and quality of studies, and
direction of evidence

Ninety randomised controlled trials (RCTs) met
the inclusion criteria. They related to the five
interventions (alendronate, etidronate,
risedronate, raloxifene and teriparatide) and to
five comparators [calcium, calcium plus vitamin D,
calcitriol, hormone replacement therapy (HRT)
and exercise], as well as placebo or no treatment.

All five interventions have been shown to reduce
the risk of vertebral fracture in women with severe
osteoporosis with adequate calcium intakes.
Alendronate and raloxifene have also been
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demonstrated to reduce the risk of vertebral
fracture in women with adequate calcium or
vitamin D intakes who have osteoporosis without
fracture. However, only risedronate and
teriparatide have also been demonstrated to
reduce the risk of non-vertebral fracture in women
with severe osteoporosis and adequate calcium
intakes. Alendronate has been shown to do so in
women with osteoporosis with or without fracture
and with adequate calcium or vitamin D intakes.
However, none of these drugs has been
demonstrated, by direct comparison, to be
significantly more effective than either each

other or the other active interventions reviewed in
this report.

Of the five interventions, only raloxifene appeared
to reduce the risk of vertebral fracture in
postmenopausal women unselected for low bone
mineral density (BMD). However, as the full data
have not been made public, there is some
uncertainty regarding this result. None of the five
interventions has been shown to reduce the risk of
non-vertebral fracture in women unselected for
low BMD.

Summary of benefits

All of the proposed interventions provided gains
in QALYs compared with no treatment in women
with sufficient calcium and vitamin D intakes. The
size of the QALY gain for each intervention was
strongly related to the age of the patient.

Costs

The intervention costs of treating all osteoporotic
women, for a period of 5 years, were in the region
of £900-1500 million for alendronate, etidronate,
risedronate and raloxifene. Teriparatide had a
much higher acquisition cost, but has been used
on a small subset of the population and thus this
cost has not been calculated.

The estimated costs, when the reduction in the
number of fractures and breast cancer events over
a 10-year period was included, varied widely for
the interventions. These net costs were markedly
different by age, with some interventions
becoming cost-saving at higher age ranges in
patients with a prior fracture.

Cost per QALY

The cost per QALY ratios fell dramatically with
age. Assuming the risks of a woman with severe
osteoporosis at the threshold of osteoporosis, no
treatment had a cost per QALY below £35,000 at
50 years of age. At 60 years of age, the cost per
QALY of raloxifene was £26,000 assuming no

impact on hip fractures, and £31,000 assuming an
adverse effect. However, these results are driven by
the effect on breast cancer and the assumptions
made regarding this disease state. No other
intervention had a cost per QALY below £35,000.
At 70 years of age, the cost per QALY ratios of the
three bisphosphonates significantly decreased,
being £10,000, £15,000 and £28,000 for
alendronate, risedronate and etidronate,
respectively. Etidronate had a reasonably strong
observational evidence base and where this was
considered the cost per QALY ratio fell to
£15,000. Raloxifene, assuming no effect on hip
fracture, had a cost per QALY of £24,000. At

80 years of age, both alendronate and risedronate
dominated no treatment. Raloxifene, assuming
no effect on hip fracture, had a cost per

QALY of £28,000. This figure was £38,000 for
teriparatide (when assumed to cost £2000

per annum) and £45,000 for etidronate.
Incorporating the observational data into the
etidronate analysis reduced the cost per QALY
ratio to £6000.

Analyses were conducted assuming that the
fracture risk is doubled at each site. In these
circumstances alendronate and risedronate had
cost per QALY ratios below £30,000 at all ages. If
the observational data were incorporated,
etidronate had a cost per QALY ratio below
£30,000 at all ages; however, using RCT data
alone the cost per QALY fell below £30,000 only
at 70 years of age and above. Raloxifene
(assuming no effect on hip fracture) had a cost per
QALY ratio below £30,000 at all ages; however,
this again was driven by breast cancer
assumptions. Teriparatide (assumed to cost £3500
per annum) had a cost per QALY of £31,000 at
80 years of age.

For women at the threshold of osteoporosis,
without a prior fracture and aged 70 years, the
cost per QALY of the three bisphosphonates
ranged from £34,000 to £41,000. Raloxifene

had a cost per QALY of £23,000, assuming no
effect on hip fracture, given assumptions
regarding breast cancer. At 80 years of age, the
cost per QALY of alendronate and risedronate
was below £20,000. This was true for etidronate
when incorporating observational data, but

the value rose to £69,000 when only RCT data
were used. No other intervention had a cost per
QALY below £35,000. It was assumed that
doubling the risk of fracture for women without a
prior fracture would give results similar to patients
at the threshold of osteoporosis with a prior
fracture.
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The results for 80 years of age in all scenarios
should be treated with caution as the assumed
efficacy for each intervention has not been proven
in this age group. The results for raloxifene
should be treated with caution as the major impact
on quality of life is through an effect on breast
cancer and not via effects on fractures.

Recommendations for research

The evidence base for the efficacy of fracture
prevention in the very elderly needs to be
strengthened. The results calculated for women
aged 80 years assumed the applicability of results
from RCTs (in which only a minority of patients
were of this age). If this were not true, as possibly
demonstrated by an RCT by McClung, then the
results would be markedly different.
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To assess accurately the true potential of
raloxifene, reanalysis should be conducted using a
dedicated breast cancer and CHD model. Results
for women at the threshold of osteoporosis and
with a prior fracture that ignore these benefits
produced a high cost per QALY ratio (>£70,000),
which fell significantly (<£40,000) when the effect
on breast cancer was included and to under
£30,000 when the effect on CHD was included.
The robustness of these latter results cannot be
guaranteed, owing to simplifying assumptions on
the aetiology, costs and QALYs of breast cancer
and CHD.

The cost-effectiveness of teriparatide is dependent
on the assumed efficacy on hip fracture. At present
the decrease is non-significant and a further trial
is recommended to reduce the uncertainty in this
parameter.

xi
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Chapter |

Aim of the review

he review aims to establish the clinical treatment of osteoporosis and the prevention of
effectiveness and cost-effectiveness of selective osteoporotic fractures in postmenopausal women,
oestrogen receptor modulators (SERMs), and to provide guidance to the NHS in England

bisphosphonates and parathyroid hormone (PTH) and Wales.
(subject to licensing) for the prevention and

© Queen’s Printer and Controller of HMSO 2005. All rights reserved.






Health Technology Assessment 2005; Vol. 9: No. 22

Chapter 2

Background

he internationally agreed definition of

osteoporosis is a systemic skeletal disease
characterised by low bone mass and
microarchitectural deterioration of bone tissue,
with a consequent increase in bone and
susceptibility to fracture.?

The clinical significance of osteoporosis lies
in the fractures that arise; without a fracture,
a woman suffering from osteoporosis will not
suffer morbidity. The most common fractures
include vertebral compression fractures, and
fractures of the distal radius and the proximal
femur (hip fracture). In addition, when the
skeleton is osteoporotic, fractures occur more
commonly at many other sites, including the
pelvis, proximal humerus, distal femur

and ribs.

The incidences of fracture are strongly related to
age, with a steady increase as a woman ages. The
exception is for hip fracture, where the rise
appears to be more exponential.

Fractures of the spine often go undetected. It is
estimated that only one-third of fractures seen in
trials, where morphometric criteria are used to
establish the presence of a fracture, come to
clinical attention. There is a good deal of
uncertainty surrounding the impact of undetected
‘morphometric’ fractures on the quality of life of
the sufferer, and on any cost impacts that such
fractures have.

Osteoporotic fractures occurring at the spine and
the distal radius are associated with significant
morbidity, but the most serious consequences arise
in patients with hip fracture, which is associated
with an increase in mortality in the year following
the hip fracture.’

It has been estimated that the cost of treating
osteoporotic fractures in female postmenopausal
patients was approximately £1500-1800 million in
the UK per annum in 2000.*® These costs have
been estimated to increase to £2100 million by
2010.° The key components of the costs associated
with osteoporotic fractures are hip fractures and
subsequent nursing home care that is required for
a proportion of these patients.
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This report is focused on postmenopausal women,
owing to the deterioration of bone quality
following the menopause.

Description of osteoporosis,
osteopenia and severe
(established) osteoporosis

The definition has been developed since bone
mineral can be measured with precision and
accuracy allowing definitive diagnoses of
osteoporosis. However, it is acknowledged that
other factors, such as abnormalities within the
skeleton and risk of falls, are also important in
determining the risks of fracture. Nevertheless,
bone mineral density (BMD) alone forms the basis
for the diagnosis of osteoporosis.

The units used in this report for assessing the
BMD of a woman will be T-scores and Z-scores. A
T-score is defined as the number of standard
deviations (SD) from the average BMD of healthy
young women. A Z-score is defined as the number
of SD from the average BMD of women of the
same age as the patient.

Two thresholds of BMD have been proposed for
Caucasian women based on the T-score.%” The
first, osteoporosis, denotes a value for BMD that is
2.5 SD or more below the young adult mean value
(T-score <-2.5 SD). The second, osteopenia,
denotes a T-score that lies between —1 and —2.5 SD.

The class of osteoporosis is further divided into
patients with osteoporosis and those with severe
(or established) osteoporosis, which is defined as a
T-score <-2.5 SD plus at least one documented
fracture. In this report severe osteoporosis will be
used to define patients who have a T-score equal
to or less than —2.5 SD, with a prior fracture. The
term osteoporosis will be used to define patients
with a T-score equal to or less than —2.5 SD,
without a previous fracture.

Since the introduction of working definitions of
osteoporosis, much attention has focused on their
application to epidemiology, clinical trials and
patient care. Several problems have emerged,
however, largely owing to the development of new
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FIGURE | Estimated prevalence of female osteoporosis, measured at the femoral neck, by age band

measurement techniques applied to many

different sites. It is now clear that the same T-score

derived from different sites and techniques yields
different information on fracture risk, even when
adjustments are made for age. Thus, the T-score
cannot be used interchangeably with different
techniques and at different sites. For this reason
the reference standard adopted in terms of site
and technology for diagnostic purposes is the hip
(femoral neck), using dual-energy X-ray
absorptiometry (DXA).® Measurements at the hip
have the highest predictive value for hip fracture.
Moreover, the hip is a site of greatest biological
relevance since hip fracture is the dominant
complication of osteoporosis in terms of morbidity
and cost.

9

The Z-score is used primarily in calculating the
increased risks of fracture when compared to the
average population at that age. Research has
shown that the Z-score is a better predictive
variable than an absolute T-score value, since any
value, such as —2.5 SD, will be associated with
difterent fracture risks at the age of 50 than at
80 years.

Epidemiological data

Prevalence of osteoporosis by age

Raw data were taken from a UK population-based
study by Holt and colleagues'’ and used to derive
the prevalence of osteoporosis within society. This
data set contained observations on 5713 women
aged between 50 and 85 years.

The femoral neck was used as the measurement
site and the percentage of women with a 7T-score
of —2.5 SD or below was recorded. These data are
shown in Figure I and exhibit a marked increase
with age. Multiplying these prevalence rates by the
respective population of England and Wales,'! it is

TABLE | Average T-scores for women at the threshold of
osteoporosis by age band

Age (years) Average UK BMD score
50-54 -0.66
55-59 -0.92
60-64 —1.17
65-69 -1.43
70-74 -1.69
75-79 -1.94
80-84 -2.20
85-89 -2.45

Data from Holt and Khaw.'°

estimated that there are 0.94 million women
suffering with osteoporosis.

The average T-score at the femoral neck at each
age band was calculated from the UK population
data'® as before. A linear relationship was assumed
and T-score was assumed to be 2.0251-0.0512 x
age (in years). The assumed average T-score by
age band is given in Table 1.

Incidence of osteoporotic fractures by age

Data on the incidence of hip, wrist and proximal
humerus fractures in women were taken from a
large-scale Scottish study.'? As reliable data on the
incidence of clinically diagnosed vertebral
fractures in the UK were scarce, an estimate was
imputed for the UK using vertebral fracture rates
seen in Malmo, Sweden,!® assuming that the ratio
of hip to vertebral fractures would be similar for
both regions. There appears to be consistency in
the pattern of different osteoporotic fractures in
the Western world, which provides some validation
of this approach.14 It is noted that an unknown
(but small) proportion of these fractures will not
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FIGURE 2 Annuadl incidence of osteoporotic fracture in females by site

TABLE 2 Increased risk of subsequent fracture following an initial fracture

Prior fracture site Hip
Hip 2.3
Vertebra 2.3
Wrist 1.9
Proximal humerus® 2.0

Adapted from Klotzbuecher et al.'®

Location of subsequent fractures

Vertebral Wrist Proximal humerus
2.5 1.4 1.9
4.4 1.4 1.8
1.7 3.3 2.4
1.9 1.8 1.9

@ Assumed equal to the value for all non-spinal fractures in Klotzbuecher et al.'®

be osteoporosis related and thus these data will
overestimate fractures at these sites; however,
fractures at other body sites are not included, so
the introduction of large bias is not expected.

These data are presented graphically in Figure 2.

There is a breadth of published literature, meta-
analysed by Klotzbuecher and Colleagues,15 that
indicates that an initial fracture greatly increases
the risk of subsequent fractures. These data have
been used within the model to increase the risk of
subsequent fractures following an initial fracture.
The values used within the cost-effectiveness
model were the point estimates presented by
Klotzbuecher and colleagues.'?

It was assumed that subsequent risks of secondary
fractures at the proximal humerus are equivalent
to the pooled non-spinal fractures category

15
reported by Klotzbuecher and colleagues.™” It was
also assumed that proximal humerus had the
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predictive power equal to that of the ‘other’
category reported by Klotzbuecher and
colleagues.'5 All populations were assumed to be
perimenopausal or postmenopausal. There have
been no prior studies on the future effect of hip
fractures on wrist fractures. As a conservative
estimate this risk was set at 1.4, equivalent to the
lowest relative risk of all other fracture sites. These
data are presented in Table 2.

It was assumed that for individuals who have
suffered fractures in two different sites only the
greatest risk adjustment will be applied in
calculating the risks of subsequent fractures. For
example, were a patient to have both a prior hip
and wrist fracture, the relative risk (RR)
adjustment for a subsequent vertebral fracture
would be 2.5 (from the hip fracture), rather than
1.9 (from the wrist fracture). The relative risk
adjustment for a subsequent wrist fracture would
be 3.3 (from the wrist fracture), rather than 1.4
(from the hip fracture).
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Increased risk of fracture for patients with low
bone mass

BMD status is a significant factor in estimating the
risk of fracture for a patient. Work conducted by
Marshall and colleagues'® assessed the increased
probability of fracture associated with a Z-score of
-1, when measured at the femoral neck. The point
estimates of this increased risk of fracture are
presented in Table 3. Data for proximal humerus
were assumed to equal those reported by Marshall
and colleagues'® for all fractures.

TABLE 3 Increased risk of fracture associated with a Z-score of
—1I (as reported by Marshall et al.'®)

Increased risk of fracture
per Z-score

Fracture site

Hip 2.6
Vertebral 1.8
Wrist 1.4
Proximal humerus® 1.6

9 Assumed equal to the value for all fractures.

TABLE 4 Increased risk of hip fracture associated with a
Z-score of —| (as reported by Johnell et al.%)

Age (years) Increased risk of hip
fracture per Z-score

50-54 3.68
55-59 3.35
60-64 3.07
65-69 2.89
70-74 2.78
75-79 2.58
80-85 2.28
86-90 1.92

The equations presented in Marshall'® are of the
form (RR)Z-score difference 'hence the increased risk
for a hip fracture for patients with a Z-score of -2
would be 6.76 times (2.6%). The increased risk
would be 4.19 times (2.6'%) for a patient with a
Z-score of —1.5.

More recent work undertaken by Johnell and
colleagues® has shown that the increased risk of
hip fracture in relation to Z-score is age
dependent. These newer data have been used in
the modelling, as contained in Table 4.

Calculating the risk of fracture for populations
with average BMD and without a prior fracture
The RRs presented in Table 2 are compared with
patients without prior fracture, whereas those in
Table 3 are compared with patients with the
average BMD for the patient age. To estimate the
correct fracture risk for patients with low BMD
and/or prior fracture, the risk for women with
average BMD and without prior fracture needs to
be calculated. Use of the average population
values would overestimate the numbers of
fractures because these average figures already
contain a subset of women with osteoporosis
and/or prior fractures, who are at greater risk than
women without fractures and with normal BMD.

The estimated fracture risks for a woman with
average BMD and without prior fracture are
shown in Table 5. The methodology behind these
calculations is given in Appendix 1.

The percentage reduction is influenced by a
number of factors. At younger ages there will be
few osteoporotic and severely osteoporotic women
(see Table 129 in Appendix 1), and thus the risk
for women with average BMD scores will be close

TABLE 5 Estimated fracture risk by age for a woman with average BMD and no prior fracture

Age (years) Hip

50-54 0.02 (26)
55-59 0.04 (32)
60-64 0.06 (41)
65-69 0.10 (48)
70-74 0.27 (55)
75-79 0.35 (50)
80-84 0.67 (50)
85-89 1.34 (47)

Fracture risk (%) at each site

Vertebral Wrist Proximal humerus

0.07 (6) 0.25 (3) 0.06 (4)

0.14 (1) 0.35 (7) 0.08 (9)

0.13 (20) 0.41 (12) 0.1'1 (16)
0.20 (29) 0.46 (19) 0.10 (24)
0.34 (37) 0.51 (27) 0.17 (32)
0.37 (38) 0.49 (30) 0.20 (34)
0.41 (42) 0.50 (34) 0.23 (38)
0.62 (45) 0.63 (37) 0.21 (41)

The percentage reduction in fracture incidence compared to the average for all women in that age band is shown in

parentheses.
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to the average population risk. However, at
younger ages the number of Z-scores between an
osteoporotic woman and a woman with average
BMD is greater (see Table 1), which will increase
the risk at each fracture site for osteoporotic
patients and hence lower the risk for women with
average BMD values. The converse argument is
applicable to patients at older ages. As these
factors work in different directions, the
magnitudes of the reduction between the average
population risk and that of a woman with average
BMD at different age bands cannot be predicted
intuitively.

For vertebral, wrist and proximal humerus
fractures, which have relatively low increases due
to Z-score differentials (see Tuble 3), the increased
proportion of women with osteoporosis dominates
the effect owing to the greater Z-score between
average BMD and a 7-score of —2.5 SD. As the
cohort age increases, the percentage reduction
compared with the average values increase.

For hip fracture, which has a relatively high risk of
fracture in relation to Z-score at younger ages (see
Table 4), the percentage reduction values are large

even at younger ages.

The data from 7able 5 will be used in the model
and multiplied as appropriate to take into account
the extra risks for the assumed BMD value and
prior fracture status for each patient.

Fracture risk at the threshold for osteoporosis
Table 6 and Figure 3 give the estimated fracture
risk at each site by age for women at the threshold
of osteoporosis. No data on the fracture risks for
patients with severe osteoporosis have been given,
as the risks would be dependent on the site of the
previous fracture, as detailed in 7able 2. As a rough
guide, the fracture rates for those suffering from
severe osteoporosis would be approximately
double those presented in Table 6. It can be seen
that as the population age increases the risk at the
threshold for osteoporosis may be lower than that

TABLE 6 Estimated fracture risk by age for a woman with a T-score of —2.5 and no prior fracture

Fracture risk (%) at each site

Age (years) Hip Vertebral Wrist Proximal humerus
50-54 0.07 0.24 0.63 0.14
55-59 0.07 0.26 0.77 0.17
60-64 0.10 0.19 0.79 0.22
65-69 0.16 0.28 0.82 0.17
70-74 0.43 0.73 0.84 0.28
75-79 0.56 0.56 0.71 0.30
80-84 1.09 0.63 0.66 0.32
85-89 1.90 0.89 0.75 0.27
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FIGURE 3 Estimated fracture risk by age for a woman with a T-score of —2.5 and no prior fracture
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TABLE 7 Assumed mortadlity rates directly attributable to hip fracture in the |2 months following fracture

Residential status Age (years)

Community 50-59
Community 60-69
Community 70-79
Community 80-89
Community =90
Nursing home 50-59
Nursing home 60-69
Nursing home 70-79
Nursing home 80-89
Nursing home =90

of the average population. This is due both to the
large proportion of women with severe
osteoporosis and to the small differential between
the population average BMD and the 7-score of
—2.5 that defines osteoporosis.

At a T-score of —2.5 SD the risk of hip fracture
greatly increases from the age of 65 years. The
rate of wrist and proximal humerus fractures
remains fairly stable regardless of age. The risk of
a vertebral fracture is broadly similar for the bands
between 50 and 69 years, and broadly similar for
the bands between 70 and 89 years.

Mortality following osteoporotic
fractures

Mortality following a hip fracture

Excess mortality is well described after hip
fracture. In the first year following hip fracture,
relative mortality risk varies in women from 2.0 to
greater than 10, depending on age.” However,
case—control studies that adjust for prefracture
morbidity indicate that a substantial component
can be attributed to co-rnorbidity.”’18

The data used in the cost-effectiveness model are
taken from unpublished data from the Second
Anglian Audit of Hip Fracture,'” which recorded
deaths up to 90 days following hip fracture.

To account for mortality that was not related to
the hip fracture, data were taken from Parker and
Anand.?’ It was estimated that 33% of deaths

1 year after hip fracture were totally unrelated to
the hip fracture, 42% were possibly related and
25% directly related. These figures were not
stratified by age, gender or residential status; they
have, however, been assumed to be constant for all
population subsets.

It is likely that there was further mortality between
91 and 365 days that was not recorded by the

Mortality rate (%) directly related to hip fracture

2
6
6
I
16
0
0
13
22
23

audit."® An estimate of this can be inferred from
the graph in Parker and Anand,? with the value
assumed to be 40%. It was assumed that
attributing all of the deaths possibly due to hip
fractures as directly to hip fracture and including
only the data to 90 days would provide an accurate
estimation of the true mortality rate. The mortality
rates that were assumed attributable to hip fracture
are given in Table 7. No data were available for the
age band 50-59 years and it was assumed that, as
suggested by Swedish data,” this value was 33%
that of the rate between 60 and 69 years.

Mortadlity following vertebral fracture

Recent data?!=%? suggest that vertebral fractures
are associated with mortality, although there may
be uncertainty regarding the number of
mortalities that are caused by co-morbidities and
the number directly related to the vertebral
fracture.

Two studies looking at the increased mortality risk
following a clinical vertebral fracture have reported
an age-standardised risk in the mortality rate for
women of 1.66 [95% confidence interval (CI) 1.51
to 1.801?! and of 8.64 (95% CI 4.45 to 16.74).2

A study that included vertebral fractures defined by
morphometric criteria reported that women with
one or more vertebral fracture have a 1.23-fold
greater age-adjusted mortality rate (95% CI 1.10 to
1.37) compared to those without vertebral
fracture.? Assuming that only clinical fractures can
cause mortality and that one-third of morphometric
fractures come to clinical attention®* then the
relative risk of mortality of clinical fractures can be
estimated to be 1.69 [1 + (0.23 x 3)].

It was assumed that the mortality rates reported by
Center and colleagues®! are correct, as they have
tight confidence intervals and are supported by
the data from Kado and colleagues.*
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Mortadlity following osteoporotic fractures not at
the hip or spine

It was assumed that there was no increase in
mortality from forearm fractures, consistent with
published surveys.?!*22% For proximal humerus
fractures, a conservative assumption of a two-fold
increase in mortality was assumed.?’

Entry into nursing home following an
osteoporotic fracture

Entry into a nursing home following a hip
fracture

Data were sought to estimate what percentage of
women who suffer a hip fracture move from living
in the community into nursing home
accommodation. Global assumptions on this
percentage, as used in some models,?® were not
used as this allows nursing home costs to be
incorrectly allocated to women already residing in
such care.

Unpublished data from the Second Anglian Audit
of Hip Fracture'’ were used in the model. These
data are shown in 7able 8. It is assumed that
patients who enter a nursing home will remain
there for the remainder of their lives.

A recent estimate of the costs associated with
osteoporotic fractures assumed that 10% of all
patients with a hip fracture would reside in a
nursing home for the rest of their lives.” This
figure looks plausible above the age of 70 years,
but appears not to be applicable within the ranges
50-69 years.

Entry into a nursing home following fractures at
sites other than the hip

It was assumed that fractures at sites other than
the hip would not cause a woman to move from
community living into nursing home
accommodation.

Risk of non-skeletal events on which
osteoporosis treatments may impact
Some osteoporosis treatments have effects on non-
skeletal events, such as the incidence of coronary
heart disease (CHD) or breast cancer. For the
model to take such intervention characteristics

mto account these disease areas had to be
modelled.

Calculating the incidence of CHD

Data on the incidence of CHD were derived from
the incidence of death due to CHD [International
Classification of Diseases (ICD) codes 410-414]
and population figures were taken from Mortality
Statistics.?” The incidence of CHD events was
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TABLE 8 Percentage of women who move from the community
to a nursing home following a hip fracture

Age (years) % of women who move from
the community to a nursing
home following a hip fracture

50-59 0

60-69 4

70-79 4

80-89 12

=90 17

TABLE 9 Incidence of fatal and non-fatal CHD by age band

Age (years) Non-fatal CHD (%) Fatal CHD (%)

50-54 0.072 0.026
55-59 0.144 0.064
60-64 0.240 0.135
65-69 0.364 0.280
70-74 0.442 0.541
75-79 0317 0.941
80-84 0.000 1.637
85-89 0.000 2.449

imputed from a ratio of fatal to non-fatal possible
myocardial infarction events as reported by
Volmink and colleagues.?® It was assumed that the
fatality rates apply to all CHD, although this
assumption may overestimate the CHD death rate.
The study only focused on the age groups 50-79
years and linear extrapolation was undertaken to
make predictions for ages above or below this
range. The incidence rates for fatal and non-fatal
CHD used in the model are given in Table 9. It is
seen that the method used for extrapolating the
data estimates that any CHD event in a woman
above the age of 80 will result in fatality, which will
overestimate the mortality associated with CHD.

CHD was originally included in the model when it
was believed that oestrogen offered protection
against this condition. This has subsequently been
shown to be non-significant, with a mean relative
risk greater than 1.%% Raloxifene had no
significant effect on CHD events across the whole
population of a randomised controlled trial
(RCT). However, it has been shown to have a
significant reduction in cardiovascular events and
stroke events in high-risk patients, but not a
significant reduction in coronary death,
myocardial infarction (MI) or unstable angina.’
Given these data, the relative risk of CHD was set

0
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TABLE 10 Incidence of breast cancer in the average female population, in women with osteoporosis and women at the threshold for

osteoporosis

Incidence of breast cancer (%) within subsets of the population

Age (years) Average population

50-54 0.245
55-59 0.278
60-64 0.319
65-69 0.257
70-74 0.269
75-79 0.284
80-84 0.320
85-89 0.362

to 1 for all interventions and no treatment,
effectively removing CHD incidents from the
model.

Calculating the incidence of breast cancer

The incidence of breast cancer was taken from
cancer registrations (Tables 1-3),%” assuming a
population as reported by the Office for National
Statistics.®! These figures are given in Tuble 10.

Two large cohort studies have shown that
osteoporosis or low BMD is associated with a lower
incidence of breast cancer.**? Data from the
Cauley study, which reports a 1.34 increase in
breast cancer risk per 1-unit increase in Z-score,
were used in the model. The equation took the
form 1'34Increase in Z—score'

Because the average population values are
constructed from a population that contains both
osteoporotic and non-osteoporotic women, the risk
of breast cancer in a healthy woman with average
BMD values was calculated using a similar
methodology to that described in Appendix 1.
The estimated risks of breast cancer in a
population with average BMD and in an
osteoporotic population are given in Table 10.

Mortality due to breast cancer

The cost-effectiveness model simulates individual
patients, and thus standard summary data, such as
total death rates due to breast cancer per year, are
inappropriate. Data had to be derived on
obtaining the risk of death due to breast cancer in
relation to the time since diagnosis.

The data that were used are 5-year survival rates
for the years 1986-1990 in England and Wales.*!
These report a 5-year survival rate of 68%.

Population with average

Population at

BMD values the threshold for osteoporosis
0.248 0.145
0.284 0.179
0.336 0.228
0.279 0.204
0.297 0.234
0.311 0.264
0.339 0.311
0.366 0.361

Comparison of 1-, 5- and 10-year survival

shows a steep decline in mortality followed by a
flattening of the death rate after 5 years. It was
assumed that patients who survive beyond 5 years
will not die as a result from that episode of breast
cancer.

For the 32% that die within the 5-year period, it
was assumed that the survival period was 2 years.
It was also assumed that these mortality rates are
applicable at all ages.

Death due to other causes

These data have been taken from interim life
tables®! and are adjusted for deaths due to CHD
and breast cancer in the general population.

Several studies have shown an increased mortality
associated with low BMD of similar magnitude
derived from measurements at the radius or
heel.*>%% At the radius, the increase in relative risk
was 1.22 per SD decrease in BMD adjusted for
age,®® and this factor has been used within the
model, although it is unsure how much excess
mortality may be related to co-morbidities. The
data for the mortality rate in the general
population and for those patients at the threshold
of osteoporosis are shown in Table 11. The general
population mortality rates have not been adjusted
to take into account the osteoporotic population,
meaning that these death rates are likely to be
slight overestimates. As these apply to all
interventions it is unlikely that this will bias the
results.

A recent study®’ suggested that there may be no
link between BMD value and excess mortality. The
effect of making this assumption was investigated
in the sensitivity analyses.
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TABLE 11 Mortality due to other causes in the general female population and in women at the threshold for osteoporosis

Mortality rate (%) due to other causes

Age (years) General population

50-54 0.237
55-59 0.392
60-64 0.649
65-69 1.129
70-74 1.864
75-79 3.065
80-84 5.279
85-89 9.177

Current service provision

Data taken from the company submission for
etidronate®® state that approximately 275,000
women are being prescribed bisphosphonates, and
that bisphosphonates represent 57% of all
osteoporosis prescribing. The submission from Eli
Lilly* states that approximately 22,000 women
were prescribed raloxifene in 2002. This equates to
approximately 5% of all osteoporosis prescribing.
As teriparitide is not yet licensed in the UK, it
currently has 0% of osteoporosis prescribing.

The total number of women receiving medication
for osteoporosis is approximately 480,000. This
equates to 23% of the female population who are
expected to be suffering from osteoporosis.

Description of new interventions

Identification of patients and criteria
for treatment

All postmenopausal women are potentially at risk
of osteoporosis, and therefore of osteoporotic
fracture. Therapy may be offered to those who
already have osteoporosis (defined, in Caucasian
women, as a T-score of —2.5 or below, as
determined by single- or dual-energy X-ray
absorptiometry) and to those who are perceived to
be at risk of osteoporosis as a result of factors such
as low BMD, family history, age and low weight.

Interventions

As noted earlier, five new interventions
(alendronate, etidronate, risedronate, raloxifene
and teriparatide) have been proposed for the
prevention or treatment of postmenopausal
osteoporosis. Four of these (alendronate,
etidronate, risedronate and raloxifene) are
licensed for use in postmenopausal women who
have, or are at risk of, osteoporosis (see section
‘Summary of product characteristics’, below).
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Population at the threshold for osteoporosis

0.342
0.536
0.845
1.397
2.190
3.426
5.604
9.268

PTH has not yet been licensed in the UK for use
in postmenopausal osteoporosis. However, in the
USA it is indicated for patients with a history of
osteoporosis-related fracture, or multiple risk
factors for such fracture, or who have failed or are
intolerant to other osteoporosis therapies.*’

The evidence for the efficacy of the five
interventions, in comparison with other
interventions that are licensed in the UK for the
prevention or treatment of postmenopausal
osteoporosis [calcium, vitamin D, calcitriol, and
hormone replacement therapy (HRT)] and with
exercise, placebo or no treatment, will be
discussed in turn below. The evidence for the
comparator treatments, in comparison with
placebo, no treatment or each other, will then be
reviewed. Although calcitonin is also licensed for
the prevention and treatment of postmenopausal
osteoporosis, the evidence for its efficacy will not
be reviewed in this report.

Summary of product characteristics
Alendronate (Merck Sharp & Dohme)
Alendronate is an oral bisphosphonate that is
licensed in the UK at 5 mg per day for the
prevention of postmenopausal osteoporosis and
the treatment of corticosteroid-induced
osteoporosis, and at 10 mg per day for the
treatment of postmenopausal osteoporosis,
corticosteroid-induced osteoporosis in
postmenopausal women not receiving HRT, and
osteoporosis in men. It is also licensed at 70 mg
per week for the treatment of postmenopausal
osteoporosis.*!

The UK licence for alendronate is held by Merck
Sharp & Dohme. It is marketed as Fosamax®.
Fosamax is available in 5- and 10-mg tablets, which
respectively contain 6.53 and 13.05 mg of
alendronate sodium (the molar equivalent to 5 and
10 mg of alendronic acid). These are available in

blister packs of 28 tablets. Fosamax is also available
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in once-weekly 70-mg tablets, which contain

91.37 mg alendronate sodium trihydrate (the
equivalent of 70 mg of alendronic acid). These are
available in blister packs of four tablets.*?

For adequate absorption, Fosamax must be taken
with at least 200 ml or 5 fluid ounces of plain
water, at least 30 minutes before the first food,
beverage (including mineral water) or medication
of the day.*?

Because of the risk of oropharyngeal ulceration,
patients should not chew the tablet or allow it to
dissolve in the mouth. They should not lie down
until after their first food of the day (at least

30 minutes after taking the tablet). Fosamax
should not be taken at bedtime or before rising for
the day.*?

Fosamax is contraindicated in patients with:

¢ abnormalities of the oesophagus or other
factors such as stricture or achalasia that delay
oesophageal emptying

¢ inability to stand or sit upright for at least
30 minutes

¢ hypersensitivity to any component of the product

¢ hypocalcaemia.

Owing to a lack of experience, Fosamax is not
recommended for patients with renal impairment
where the glomerular filtration rate is less than
35 ml per minute. It should not be given to
pregnant or lactating women.*?

Because Fosamax can cause local irritation of the
upper gastrointestinal mucosa, caution should be
used when it is given to patients with active upper
gastrointestinal problems (e.g. dysphagia,
oesophageal disease, gastritis, duodenitis or
ulcers).*?

Etidronate (Procter & Gamble Pharmaceuticals)
Etidronate is an oral bisphosphonate. It is licensed
at a dose of 400 mg per day, given for 14 days of a
90-day cycle followed by calcium carbonate for

76 days, for the prevention and treatment of
postmenopausal osteoporosis and corticosteroid-
induced osteoporosis.*!

The UK licence for etidronate is held by Procter &
Gamble. Tt is marketed as Didronel PMO®, as a
two-component therapy consisting of 14 Didronel
400-mg tablets and 76 Cacit® 500-mg effervescent
tablets containing 1250 mg of calcium carbonate
which, when dispersed in water, provides 500 mg
of elemental calcium as calcium citrate. Didronel

PMO is sold in compliance kits containing a
blister pack of 14 Didronel tablets and four tubes,
each containing 19 Cacit tablets.*®

Didronel should be taken at the midpoint of a
4-hour fast (i.e. 2 hours before and 2 hours after
food or medications).*

Didronel is contraindicated in patients with:

severe renal impairment

hypercalcaemia or hypercalciuria
clinically overt osteomalacia
hypersensitivity to any component of the
product.®®

It is also contraindicated in pregnant or lactating
women.

Risedronate (Alliance for Better Bone Health:
Aventis UK and Procter & Gamble
Pharmaceuticals UK)

Risedronate sodium is an oral bisphosphonate that
is licensed at a dose of 5 mg per day or 35 mg per
week for the prevention and treatment of
osteoporosis in postmenopausal women.*!

The UK licence for risedronate is held by Procter
& Gamble Pharmaceuticals UK. It is marketed as
Actonel®, in 5-mg tablets which contain 5 mg
risedronate sodium (equivalent to 4.64 mg
risedronic acid). It is available in blister packs of 14
tablets packaged in cartons of 14, 28 or 84 tablets.
Hospital packs of ten 14-tablet blister packs and
two ten-tablet blister strips are also available.*?

For adequate absorption, Actonel® must be taken,
while in an upright position, with at least 120 ml
of plain water, either at least 30 minutes before
the first food or drink (other than water) of the
day or at least 2 hours from any food or drink at
any other time of day, and at least 30 minutes
before going to bed. Patients should swallow the
tablet whole, without sucking or chewing it, and
should not lie down for 30 minutes after taking
the tablet.*

Actonel is contraindicated in patients with:

e severe renal impairment (creatinine clearance
<30 ml per minute)

¢ hypocalcaemia

¢ hypersensitivity to any component of the
product.*?

Because bisphosphonates have been associated
with oesophagitis and oesophageal ulcerations,
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caution should be used when risedronate is given
to patients with a history of oesophageal problems
that delay oesophageal transit or emptying (e.g.
stricture or achalasia), or who are unable to stay
upright for at least 30 minutes after taking the
tablet.*®

Because animal studies have shown reproductive
toxicological effects, the significance of which to
humans is unknown, risedronate should not be
given to pregnant or lactating women.*

Hypocalcaemia and other disturbances of bone and
mineral metabolism (e.g. parathyroid dysfunction
and hypovitaminosis D) should be treated at the
time of starting risedronate therapy.*’

Raloxifene (Eli Lilly and Company)
Raloxifene is a selective (o)estrogen receptor
modulator (SERM). It is licensed in the UK,
at a dose of 60 mg per day, only for the
treatment and prevention of postmenopausal
osteoporosis.*!

The UK licence for raloxifene is held by Eli Lilly.
It is marketed as Evista®. Evista is available in
60-mg tablets, which contain 60 mg of raloxifene
hydrochloride (equivalent to 56 mg raloxifene
free base). These are available in blister boxes

of 14, 28 or 84 tablets, or in bottles of 100
tablets.®”

Evista is contraindicated in women with:

¢ childbearing potential

e active or past history of venous thromboembolic
events, including deep venous thrombosis
(DVT), pulmonary embolism and retinal vein
thrombosis

¢ hypersensitivity to any component of the

product

hepatic impairment, including cholestasis

severe renal impairment

unexplained uterine bleeding

signs or symptoms of endometrial cancer.*’

Owing to a lack of experience, Evista should not
be coadministered with systemic oestrogens. In
patients with breast cancer, it should be used only
after the treatment of breast cancer, including
adjuvant therapy, has been completed.*

Evista should not be coadministered with
cholestyramine (or other anion-exchange resins).>

Teriparatide (Eli Lilly and Company)
PTH is an anabolic agent that stimulates new
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formation of high-quality bone. It is also claimed
to increase resistance to fracture. Teriparatide
[recombinant human PTH (1-34)] is identical to
the 34 N-terminal amino acid sequence of
endogenous human PTH. It has recently been
licensed in the USA at a dose of 20 pg per day for
the treatment of osteoporosis, both in
postmenopausal women at high risk of fracture
and in men with primary or hypogonadal
osteoporosis who are at high risk of fracture.*’
The UK producer of teriparatide is Eli Lilly. It is
produced as Forsteo®. Forsteo is administered as a
once-daily subcutaneous injection in the thigh or
abdomen. It is available in prefilled pens, each
containing 750 pg of teriparatide and intended
for 28 days of dosing; a new sterile needle must be
used for every injection. The prefilled pens should
be stored at 2-8°C at all times. The pens are
available in packs of one or three. The packs do
not include needles; insulin pen injection needles
can be used.” Patients must be trained in proper
injection techniques.*

The maximum total length of treatment with
Forsteo should be 18 months.**

Forsteo is contraindicated in women with:

¢ hypersensitivity to any component of the
product

e pre-existing hypercalcaemia

¢ severe renal impairment

¢ metabolic bone diseases other than primary
osteoporosis (including hyperparathyroidism
and Paget’s disease of the bone)

¢ unexplained elevations of alkaline phosphatase
prior radiation therapy to the skeleton.*

Forsteo should be used with caution in patients
with active or recent urolithiasis or moderate renal
impairment. It should not be used during
pregnancy or by breastfeeding women.*’

Personnel involved

Alendronate, risedronate and raloxifene can be
prescribed by GPs, as well as in specialist
osteoporosis clinics.

Equipment required

No special equipment is required to deliver any of
the interventions under review. However, special
equipment is required to undertake the single- or
dual-energy X-ray absorptiometry necessary to
determine BMD and thus ascertain the
appropriateness of therapy with these or other
antiosteoporotic agents.
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Length of treatment

It is stipulated that the maximum total length of
treatment with teriparatide should be 18 months.*
The length of treatment with the other
interventions is not specified. However, low BMD
is not so much an illness that can be cured as a
condition which, once developed, will continue,
and may deteriorate further, without the use of
some intervention. There is no evidence that, if
given for a set period, these interventions will
reduce the risk of fracture for the remainder of
the patient’s life, and the implication therefore is
that treatment is long term and open ended.

Degree of diffusion

As three of the five interventions reviewed in this
report can be prescribed by GPs as well as by
specialist osteoporosis clinics, the degree of
diffusion is substantial.

Anticipated costs
The anticipated costs depend strongly on the
intervention prescribed and on the age of the

patient. In analyses assuming women with a prior
fracture and a T-score of —2.5 SD, both
alendronate and risedronate are estimated to be
cost-saving at the age of 80 years, when the costs
associated with fractures that have been avoided
are included. These results assume that the
efficacy data seen in RCTs are applicable within
this age group; this assumption is currently
unproven. At lower ages the cost offset becomes
much lower and the expected costs of an
intervention are much higher; the expected net
costs of treating all women with severe
osteoporosis aged 65—74 years, and assuming a
T-score of —2.5 SD, with bisphosphonates is
approximately £200 million.

Assuming that the risks of fracture are doubled in
these patients, alendronate becomes cost-saving
and the net costs of treating with risedronate and
etidronate are £68 million and £193 million,
respectively.
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Chapter 3

Effectiveness

Methods for reviewing
effectiveness

Search strategy

Because of the range of interventions and
comparators under review, the literature search
aimed to identify all literature relating to the
prevention and treatment of osteoporosis. The
main searches were conducted in May and July
2002, and updated in September and October
2002. The utilities searches were performed in
October and November 2002.

Sources searched

Fourteen electronic bibliographic databases were
searched, covering biomedical, science, social
science, health economic and grey literature. A list
of the databases searched is provided in
Appendix 2.

In addition, the reference lists of relevant articles
and sponsor submissions were handsearched, and
various health services research-related resources
were consulted via the Internet. These resources
included health economics and health technology
assessment organisations, guideline-producing
agencies, registers of generic research and trials,
and specialist sites. These additional sources are
listed in Appendix 3.

Search terms

A combination of free-text and thesaurus terms
was used. General population search terms (e.g.
osteoporosis, bone, density, diseases, fracture) were
used to identify all potentially relevant studies.
Intervention terms were not used in the main
searches since it was felt that these might restrict
the results and cause possibly relevant articles to
be missed. Utilities searches were performed for
breast cancer and for osteoporosis fractures as part
of the economic evaluation section of the report.
Copies of the MEDLINE search strategies are
included in Appendix 4. Search strategies for the
other databases are available on request.

Search restrictions

No language, date or study-type restrictions were
applied to the searches. However, the BIOSIS
search was performed as title only, and the
Citation Indexes searches were limited with brief
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clinical trials, systematic reviews, guidelines and
economics filters, and to title only, to keep the
number of hits to a sensible level. An RCT filter,
an economics and quality of life evaluations filter,
and a systematic reviews filter, were used in the
main searches performed in MEDLINE and
EMBASE to assist the identification of articles of
these types (see Appendix 5). After the searches
were completed, because of the large number of
references retrieved, only the articles identified
using these specific filters, the articles from the
databases that were not searched with filters (such
as BIOSIS) and the papers found through
handsearching, and so on, were reviewed.

Inclusion and exclusion criteria
Inclusion criteria
e Participants: women with primary osteoporosis
who were at least 6 months postmenopausal
¢ interventions:
- bisphosphonates: alendronate, etidronate and
risedronate
— SERMs: raloxifene
— teriparatide [recombinant human PTH
(1-34)]
¢ comparators:
— vitamin D
— calcitriol (a vitamin 1a-hydroxylated
derivative)
— pharmacological doses of calcium
— oestrogens (opposed and unopposed)
— exercise
— placebo
- no treatment
e outcome measures: vertebral or non-vertebral
fracture, associated effects, quality of life related
to the study intervention, continuance and
compliance
e study design: RCT5; trials were accepted as
RCTs if the allocation of subjects to treatment
groups was described by the authors as either
randomised or double-blind.

Discussion of outcome measures

Clinical, or symptomatic, vertebral fractures are
those fractures that cause sufficient discomfort for
the patient to bring them to the attention of a
health professional. They can be identified by
X-ray. However, it is also possible to suffer
vertebral fractures that do not cause sufficient
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discomfort to be reported by the patient, but that
can also be identified by X-ray. Although some
studies use only clinical fractures as their end-
point, many use fractures that are identified
radiographically: such fractures, which are termed
radiographic or morphometric, will include both
symptomatic and asymptomatic fractures. For the
most part, therefore, the vertebral fracture data
used in this report relate to radiographic fractures.
Data from one large study that reported both
clinical and radiographic fractures suggest that, as
might be expected, the relative risk of the two
types of fracture is very similar.*®

Various definitions of radiographic fractures have
been developed. Definitions that require a 20%
reduction in vertebral height are generally
recognised as producing fewer false negatives and
false positives than those that only require a 15%
reduction. In this report, therefore, data based on
a 20% fracture definition have been preferred, as
the reduction in specificity associated with the use
of a 15% definition would reduce the perceived
efficacy, and thus the cost-effectiveness, of the
intervention in question. The use of a semi-
quantitative method also results in greater
specificity than the use of a 15% definition alone.

Where necessary, the authors of included studies
were asked for additional, unpublished, fracture
data; some provided such data.

Because of the very large number of otherwise
healthy postmenopausal women who have, or are
at risk of, osteoporosis and who may be prescribed
medications as a result, issues relating to drug
toxicity are important. RCTs generally cannot
provide definitive information about drug toxicity.
They may underestimate the incidence of drug-
related adverse events, both because their
populations may not be wholly typical of the target
population (as they tend to exclude older
participants and those with co-morbidities) and
because they are not powered to identify rare,
although potentially serious, adverse events;
moreover, they do not always measure all potential
side-effects.*® For this reason, in addition to data
drawn from the studies under review, evidence
from other sources has been used when relevant in
discussing the various incidental effects, whether
adverse or beneficial, associated with the various
treatments for postmenopausal osteoporosis.

Vertebral and non-vertebral fractures are known to
affect the quality of life. However, the review of
clinical effectiveness only reports on the impact of
the study medication itself on other aspects of

health-related quality of life, as otherwise the quality
of life impact of the medication becomes confused
with its efficacy in reducing fracture incidence.

Continuance and compliance take on particular
importance in relation to preventive therapies.
Continuance is here understood to mean
continuing in principle to take the relevant
medication, while compliance relates to taking it
consistently and in accordance with the dosage
regimen. The risk of non-continuance or non-
compliance with prescribed medication is
particularly high in patients with asymptomatic
chronic diseases or risk factors that require long-
term preventive medication;*” postmenopausal
women with, or at risk of, osteoporosis clearly fall
into this category. Continuance and compliance
depend on a number of properties of the
medication in question, including tolerability,
convenience of administration, the patient’s
perception of its safety and quality of life while on
treatment.*” Adherence to, and compliance with,
medication are clearly important in relation to the
actual, rather than theoretical, efficacy of the
interventions under study and therefore, as with
adverse effects, data drawn from the studies under
review will be supplemented with data from other
sources when relevant.

Exclusion criteria

Studies were excluded if they included participants
with secondary osteoporosis (e.g. related to
therapy with corticosteroids), or drew their
participants exclusively from patients with specific
diseases known to affect fracture rates (e.g.
Parkinson’s disease).

Only published studies (including those only
available in abstract form) were included. As
unpublished studies are more likely than
published studies to demonstrate small or absent
treatment effects, it is recognised that this
approach is likely to overestimate the true effects
of treatment. However, it was not possible in the
time available to seek out unpublished studies.

It had originally been intended to include all
relevant studies, whatever the language of
publication. However, for practical reasons, it was
possible only to include those published in
English, French, German, Italian or Spanish. This
led to the exclusion of one possibly relevant study
published only in Japanese.*®

Sifting
In principle, the references identified by the
literature searches were sifted in two stages, being
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screened for relevance first by title and then by
abstract. However, as it was not possible to identify
all relevant studies with fracture outcomes from
titles alone, the title sifting stage was used
essentially to reject studies that were clearly
irrelevant. Following this, the abstracts of all
studies that used the relevant interventions in the
relevant populations were screened (for studies
that did not provide abstracts, the full studies were
screened). Twenty-eight studies that had been
identified by the literature searches were not
identified as relevant at the abstract sifting stage,
but were identified from other reviews as reporting
fracture outcomes.>***" The reason for this was
that, as fracture was only a secondary outcome
measure in many studies, it was not reported in
the abstract.

Data extraction strategy
Data were extracted by one reviewer, using
customised data extraction forms.

Where available, the following data will be
reviewed:

incident vertebral fractures

incident non-vertebral fractures

incident hip fractures

incident wrist fractures

quality of life

associated effects (both adverse and beneficial)
continuance and compliance.

Quality assessment strategy

The methodological quality of all trials that met
the inclusion criteria was assessed using7 the tool
developed by Gillespie and colleagues.’® This tool
was selected because it was intended specifically
for the assessment of randomised or quasi-
randomised trials of interventions designed to
prevent fractures associated with osteoporosis.

The quality assessment tool included the following
items:

adequacy of randomisation and masking of
randomisation

blinded assessment of outcomes: whether
outcome assessors were blind to subjects’
treatment allocation

withdrawals: whether the outcomes of people
who withdrew were described and included in
the analysis

comparability of groups at baseline
confirmation of diagnosis of hip or other
appendicular skeleton fracture

method of diagnosis of vertebral fracture.
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Definitions of the various levels of randomisation
and concealment of randomisation derived from
Prendiville and colleagues’” were incorporated in
the tool (see Appendix 6).

It is recognised that the quality assessment tool
assesses reporting quality, and not necessarily the
true methodological quality of each study.
However, where trials were reported in more than
one publication, the quality score was calculated
on the basis of the combined data from all
relevant publications.

Blinding of the quality assessors to author,
institution or journal was not considered
necessary.’>"?

The quality assessment of studies included in the
review of clinical effectiveness was carried out by
one researcher.

Meta-analysis strategy

Studies that met the review’s entry criteria were
eligible for inclusion in the meta-analyses
provided that they reported fracture incidence
in terms of the number of subjects suffering
fractures, as this enabled calculation of the
relative risk of subjects in the intervention
group developing a new fracture or fractures,
compared with subjects in the control group.
Studies that reported only numbers of fractures,
or fracture rates (i.e. numbers of fractures per
100 or 1000 patient-years) could not be
included in the meta-analyses unless it was
possible to obtain from the authors unpublished
information on the number of subjects who
suffered fractures. The meta-analysis of data
relating to numbers of fractures or fracture rates
would have violated the basic statistical
assumption that the occurrence of one event does
not increase the likelihood of a subsequent
event,’” since once a subject has suffered an
osteoporotic fracture, the risk of a subsequent
fracture increases.®!"%2

Ideally, only those studies that had fracture as a
primary end-point would have been included in
the meta-analyses. However, pragmatically this was
not possible as very few studies met this criterion
(see Appendix 7). Meta-analysis was carried out
with Review Manager (RevMan, Cochrane
Collaboration; 2000), using the random-effects
model, as this both allows generalisation beyond
the sample of patients represented by the studies
included in the meta-analysis and provides wider,
more conservative confidence intervals than the
fixed-effects model.*
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Potentially relevant articles identified
and screened for retrieval: n = 12,375

Papers rejected at the title stage:

A4

Total abstracts screened: n = 639

n=11,736

A4

Papers rejected at the abstract stage:
n =470

N

Total full papers screened: n = 169

v

Full papers excluded: n = 83

N

Total full papers accepted: n = 86
(relating to 52 studies of clinical
effectiveness)

A4

FIGURE 4 Summary of study selection and exclusion: electronic literature searches

Since the end-point of interest was fracture, it
seemed appropriate (with due respect to
Meunier®) to include open-label studies.

To ensure comparability, the meta-analyses of
vertebral fractures only pooled data from studies

that used the same definition of vertebral fracture.

Where possible, data were pooled from studies
using a definition that required a 20% or greater
reduction in anterior, middle or posterior
vertebral height: as noted above, this definition
was felt to identify fractures more reliably than a
definition that required a 15% or greater
reduction.

Results: quantity and quality of
research available

Number of studies of clinical efficacy
identified

The electronic literature searches identified 12,375

potentially relevant articles. Of these, 86 articles

related to 52 trials that compared an intervention
of interest with a relevant comparator (Figure 4).

As noted earlier, 28 studies that had been
identified by the electronic literature searches were
initially rejected at either the title or the abstract
stage; it was only realised that they contained
relevant data as a result of references in other
sources. In addition, a further ten relevant
studies®® 92 were identified only from citations.

Number and type of studies included
A total of 90 individual RCTs met the review
inclusion criteria; these are listed in Appendix 8.
Given the volume of the evidence, it was not felt
necessary to include other study designs.

Number and type of studies excluded,
with reasons

As detailed above, a very large number of studies
that did not meet the inclusion criteria were
therefore excluded as part of the sifting process.
Details are therefore given only of those studies
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that were excluded at the full paper stage, and
then only if the reason for exclusion was not
immediately apparent from the full text. Such
studies, and the reasons for their exclusion, are
listed in Appendix 9.

Tabulation of quality of studies

This report reviews evidence relating to a large
number of interventions and comparators. The
quality of studies relating to each intervention is
therefore tabulated and discussed in turn as part
of the discussion of the nature of the evidence
relating to that intervention.

Tabulation and discussion of results;
assessment of effectiveness

The results relating to the five interventions of
interest (alendronate, etidronate, risedronate,
raloxifene and teriparatide) are tabulated and
discussed in turn in the following sections; their
effectiveness is also assessed in those sections. In
each case, studies that compare the intervention
with other active interventions are discussed
before those that compare the intervention with
placebo or no treatment. Comparisons of the
comparator treatments with placebo, no treatment
or each other are reviewed in the section ‘Results:
comparator treatments’ (p. 52). Particular
emphasis will be given to the results of studies that
use the interventions in their current licensed
doses.

Studies in which both the intervention and control
groups receive either calcium and/or vitamin D or
HRT in comparable doses are treated as
comparisons with placebo/no treatment.

Where appropriate, evidence from other studies
will be used to supplement data from the studies
under review in relation to the non-skeletal
beneficial and adverse effects of the interventions,
and in relation to continuance and compliance
with treatment (see ‘Inclusion criteria’, p. 15).

Alendronate

Quantity and quality of research available:
alendronate in postmenopausal osteoporosis or
osteopenia

Fourteen RCTs were identified that compared
alendronate with the other interventions and
comparators reviewed in this report, in
postmenopausal osteoporosis or osteopenia, and
that reported fracture outcomes.??5%60:93-103 Ty
of these were comparative studies.’*** One study®
specifically studied the effects of alendronate in
ambulatory residents of long-term care facilities.
Another study looked specifically at the impact of
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alendronate in women who were already taking
HRT 0!

One 3-year study'”” pooled data from two
multicentre dose-ranging trials with identical
designs. The pooling of data from the two trials,
and from the three alendronate groups within
each study, was preplanned as it was anticipated
that neither trial alone, nor any one dose group,
would be large enough to demonstrate a treatment
effect in relation to fracture outcomes. Data
relating to a 4-year extension of this study were
not used, as the study was no longer truly
randomised.'**

One of the comparative studies®® compared
alendronate with oestrogen, either alone or in
combination with alendronate; it was limited to
hysterectomised women to avoid any possible
confounding effects of progestin therapy or
withdrawal bleeding. All participants received
supplementary calcium. The other comparative
study compared alendronate with teriparatide;
both groups received supplementary calcium and
vitamin D (for details, see Appendix 10, Tables 132
and 133).%

Thirteen studies’***9%95-19 compared
alendronate with placebo or no treatment. In eight
of these trials, all women, including those in the
placebo or no treatment group, received elemental
calcium at a dose of 500 mg??5%93.95.96.101.103 ¢y
1000%” mg per day. In the Fracture Intervention
Trial (FIT),”®% women whose dietary calcium
intake at baseline was less than 1000 mg per day
were given 500 mg per day of elemental calcium
and 250 TU per day of vitamin D; another study®
gave such a supplement to all women whose daily
dietary calcium intake was less than 1500 mg,
while all participants received 400 IU vitamin D
daily. In another study,'® all subjects were
counselled to achieve a dietary calcium intake of
1200 mg, using supplements if necessary. Finally,
another study'"! provided participants whose daily
calcium intake at baseline was less than 1000 mg
per day with supplements to achieve a daily intake
of at least 1000 mg; all participants were given
400 IU vitamin D daily.

In most of the studies that compared alendronate
with placebo or no treatment, some or all of the
subjects received alendronate at a dose of 10 mg
per day,%+60.93.96.97.100-102 The Fracture
Intervention Trial”®* used a dose of 5 mg per day
for the first 24 months, followed by 10 mg per day
for the remainder of the study period. One of the
remaining studies'®® used a dose of 20 mg per
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TABLE 12 Alendronate 10 mg per day in postmenopausal osteoporosis: comparisons with active treatment

Study Comparator Type of

fracture

Body, 2002% Teriparatide Non-vertebral

(40 mg per day) fracture
Bone, 2000°2 CEE (0.625 mg per day) All clinical
fractures
Bone, 2000°2  CEE (0.625 mg per day) Al clinical
plus alendronate fractures

CEE, conjugated equine oestrogen.

day, and another” a range of low doses (1.0, 2.5
and 5.0 mg per day) (see Appendix 10, Table 132).

One study was carried out in women with severe
osteoporosis,98 four studies were conducted in
women with osteoporosis,’*%91% ejght in women
with osteoporosis or osteopenia,®93:99:97:99.101-103
and one study in women with osteopenia® (see
Appendix 10, Tables 132 and 133 for details).

As published, the quality of many of the studies of
alendronate in women with osteoporosis or
osteopenia appeared to be poor: in particular, few
provided evidence of appropriately masked
randomisation or of blinded outcome assessment.
However, the largest studies, the two arms of the
Fracture Intervention Trial,*®% were reported to
have been of high quality. In addition, Merck
Sharp & Dohme have confirmed that all the
studies that they conducted®*60-9%:95.100-102 ;64
masked randomisation and blinded outcome
assessment. These comments have been taken into
account in assessing the quality of those studies.
However, as no detail was provided of the methods
used to mask randomisation, a score of 2 was
given to those studies that lacked published
evidence that the method used did not allow
disclosure of assignment (see Appendix 10,

Table 134).

Assessment of effectiveness of alendronate in
postmenopausal osteoporosis or osteopenia
Comparisons with active treatment

Both of the comparative studies used
alendronate at the dose (10 mg per day) currently
licensed in the UK for treatment of osteoporosis.
One study’® reported only clinical fractures: most
of these were non-vertebral, occurring at sites such

52,94

No. of subjects
suffering fracture

Alendronate = Comparator RR of fracture
(95% ClI):
alendronate vs
comparator

10/73 3/73 3.33 (0.96 to 11.62)

5/92 10/143 0.78 (0.27 to 2.20)
5/92 8/140 0.95 (0.32 to 2.82)

as foot, ankle and rib, most frequently as a result
of trauma. There were no significant differences in
terms of the numbers of women suffering such
fractures between alendronate alone, oestrogen,
and combined alendronate/oestrogen therapy. The
other study” compared alendronate with
teriparatide; it reported the numbers of women
suffering non-vertebral fracture. Although the
point estimate favoured teriparatide, the confidence
intervals cross unity (Table 12). Vertebral fractures
were not reported, but back pain was reported
significantly more frequently by women in the
alendronate group (19%) than by those in the
teriparatide group (6%, p = 0.012). Mean height
did not change from baseline in either group.

Comparisons with placebo or no treatment

Vertebral fracture

Only seven of the non-comparative
studies®®95-190:19% provided any information on the
incidence of radiographic vertebral fractures. Two
of these®*!" reported that there had been no
vertebral fractures; they did not state what fracture
definition had been used. Only three of the
remaining five stated that they used a 20%
fracture definition.?”"1% Of these, one only
presented pooled data on the number of women
receiving alendronate at different doses who
suffered vertebral fracture;'%’ another (the
Fracture Intervention Trial)*®% did not use the
current licensed dose for the full length of the
study (1able 13).

The only study that provided usable data on the
impact of alendronate at a dose of 10 mg per day
on vertebral fracture rates, measured using a 20%
fracture definition, was the study by Dursun and
colleagues.”” This found that the relative risk of
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TABLE 13 Alendronate in postmenopausal osteoporosis or osteopenia: comparisons with placebo or no treatment: vertebral fracture

data
Study
Adami, 1995
Bone, 1997%°

Bone, 20002

Carfora, 1998%

Chesnut, 1995

Dursun, 2001°7

FIT: women
with pre-existing
fractures®®

FIT: women
without pre-
existing

fractures”’

Greenspan,
20024

Liberman,

199500

Lindsay, 1999'°'

Pols, 1999'%2

Rossini, 1994'03

Alendronate dose

10 and 20 mg per day

I, 2.5 and 5 mg per day

10 mg per day
5 and 10 mg per day;
20 mg per day for

|15 months/placebo for
15 months

5, 10, 20 and 40 mg
per day

10 mg per day

5 mg per day increased
after 2 years to 10 mg
per day

5 mg per day increased
after 2 years to 10 mg
per day

10 mg per day

5, 10 and 20 mg per day
decreased to 5 mg per
day after 2 years

10 mg per day

10 mg per day

20 mg per day

NA, not applicable.
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Fracture
definition

NA

20%

NA

Not given

Not given

20%

20%

20%

NA

20%

NA

NA

Not stated

No. of women in each group suffering vertebral
fracture

Clinical fracture data only presented; site not specified

Alendronate | mg: 4

Alendronate 2.5 mg: 3

Alendronate 5 mg: 4

Placebo: 6

RR not calculable as denominators not available; difference
between groups said by investigators not to be statistically
significant

Clinical fracture data only presented

Alendronate 5 mg: 5.88%

Alendronate 10 mg: 2.94%

Alendronate 20 mg: 8.82%

Placebo: 11.8%

As the actual numbers of women suffering fracture were
not stated, RRs could not be calculated

There were no vertebral fractures in any subject

Alendronate: 12/38
Control: 14/40
RR 0.90 (95% CI 0.48 to 1.69)

Alendronate: 78/98 |
Placebo: 145/965
RR 0.53 (95% Cl 0.41 to 0.69)

Alendronate: 43/2057

Placebo: 78/2077

RR 0.56 (95% ClI 0.39 to 0.80) (the reduction in relative
risk was significant in those women whose initial T-score
was < -2.5 (RR 0.50, 95% CI 0.31 to 0.82), but not in
those with initial T-scores >-2.5)

Clinical fracture data only presented; site not specified

Pooled alendronate groups: 17/526

Placebo: 22/355

RR 0.52 (95% CI 0.28-0.97) [this decreased risk was still
seen when stratified by age (<65 or =65 years) or the
presence or absence of a previous vertebral fracture]

No symptomatic vertebral fractures were identified in
either group

Vertebral fractures not investigated

No subjects suffered vertebral fracture during the study
period
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Comparison: 01 Alendronate 5-10 mg - vertebral fracture
Outcome:

01 Postmenopausal women with osteoporosis (including established osteoporosis): no. suffering vertebral fracture

Favours treatment

Alendronate 5-10 mg  Placebo RR Weight RR

Study n/N n/N (95% CI Random) % (95% CI Random)

FIT, non-fracture arm* 78/981 145/965 B 84.9 0.53 (0.41 to 0.69)

Liberman, 1995'% 17/526 22/355 —8— 15.1 0.52(0.28 to0 0.97)
Total (95% Cl) 95/1507 167/1320 > 100.0 0.53 (0.42 t0 0.67)
Test for heterogeneity x2 = 0.00, df = |, p = 0.97
Test for overall effect z = -5.21, p < 0.00001

01 02 | 510

Favours control

FIGURE 5 Alendronate: vertebral fracture in severe postmenopausal osteoporosis or osteoporosis

vertebral fracture in women with osteoporosis or
osteopenia treated with alendronate, compared
with controls, was 0.90 (95% CI 0.48 to 1.69).
However, this was a small, relatively short (1-year),
study whose quality, as reported, seems relatively
low. Despite using a dose of only 5 mg for its first
2 years, the non-fracture arm of the much larger,
high-quality, Fracture Intervention Trial
demonstrated a greater treatment effect, finding a
relative risk of vertebral fracture of 0.56 (95% CI
0.39 to 0.80) compared with placebo in women
with osteoporosis or osteopenia and without pre-
existing fracture who received alendronate,” and
of 0.53 (95% CI 0.41 to 0.68) in women with
severe osteoporosis who received alendronate.”®
The result in women with severe osteoporosis was
consistent regardless of age, BMD, number of pre-
existing fractures or history of postmenopausal
fracture.” It therefore does not seem appropriate
to regard the results of the Fracture Intervention
Trial as irrelevant to contemporary practice simply
because it did not use a dose of 10 mg for the full
length of the study. The same argument can also
be applied to another study that used a 20%
vertebral fracture definition, that of Liberman and
colleagues,100 which presented pooled data
relating to women with osteoporosis without
fracture who received alendronate at doses of 5
and 10 mg for 3 years and at 20 mg for 2 years
followed by 5 mg for 1 year.

Pooling of data from the fracture arm of the
Fracture Intervention Trial”® and from the study
by Liberman and colleagues'” indicates a relative
risk of vertebral fracture of 0.53 (95% CI 0.42 to
0.67) in women with osteoporosis or severe
osteoporosis receiving alendronate, compared with

controls (Figure 5). This is very similar to the
figures obtained in a preplanned analysis of
women with osteoporosis or severe osteoporosis
from both the fracture and the non-fracture arm
of the Fracture Intervention Trial: this found a
relative risk of radiographic fracture of 0.52 (95%
CI 0.42 to 0.66, p < 0.001), and of clinically
apparent vertebral fractures of 0.55 (95% CI 0.36
to 0.82, p = 0.003) in treated women compared
with controls. The relative risk of multiple
radiographic vertebral fractures in treated women
was 0.13 (95% CI 0.07 to 0.25, p < 0.001).*

Pooling of data from the non-fracture arm of the
Fracture Intervention Trial® with data from
studies by Dursun and colleagues97 and Liberman
and colleagues100 indicates a relative risk of
vertebral fracture in women with osteoporosis
without fracture or osteopenia who received
alendronate, compared with controls, of 0.60 (95%
CI 0.46 to 0.80) (Figure 6). This is slightly higher
than the relative risk seen in women with severe
osteoporosis or osteoporosis, suggesting that
alendronate may be less effective in women with
osteopenia than in those with osteoporosis. This is
supported by the fact that the non-fracture arm of
the Fracture Intervention Trial found a significant
reduction in relative hazard (RH) of vertebral
fracture in those women whose initial T-score was
-2.5 or less (RH 0.50, 95% CI 0.31 to 0.82), but
not in those with initial T-scores between —2.5 and
—2.0 (RH 0.54, 95% CI 0.28 to 1.04) or between
-2.0 and -1.6 (RH 0,82, 95% CI 0.33 to 2.07).%
These data were not presented in a form that
permitted the calculation of relative risks, and
thus are not wholly comparable with the other
results presented here.
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Comparison: 01 Alendronate 5-10 mg - vertebral fracture
Outcome: 05 Postmenopausal women with osteoporosis osteoporosis or osteopenia - vertebral fracture
Alendronate 5-10mg  Placebo RR Weight RR

Study n/N n/N (95% CI Random) % (95% CI Random)

Dursun, 2001% 12/38 14/40 —II— 20.1 0.90 (0.48 to 1.69)

FIT, non-fracture arm*’ 432057 78/2077 - 59.1 0.56 (0.39 to 0.80)

Liberman, 1995'® 17/526 22/355 —a— 20.8 0.52 (028 t0 0.97)
Total (95% Cl) 722621 1142472 > 100.0 0.60 (0.46 to 0.80)
Test for heterogeneity 2 = 2.00, df = 2,p = 0.37
Test for overall effect z = -3.49, p < 0.0005

o1 02 | 510
Favours treatment  Favours control

FIGURE 6 Alendronate: vertebral fracture in postmenopausal osteoporosis or osteopenia

Alendronate thus appears to reduce the risk of
vertebral fracture both in women with severe
osteoporosis and in those with osteoporosis
without fracture. However, it is not clear that it
reduces the risk of vertebral fracture in women
with osteopenia.

Non-vertebral fracture
Eleven studies presented data relating to non-
vertebral fracture (Tuble 14).

Only two of the studies that used a dose of 10 mg
per day in women who were not taking HRT
provided non-vertebral fracture data in a form
that could be used in a meta-analysis.w2’105 One of
these studied women with osteoporosis without
vertebral fracture,'?® the other women with
osteoporosis or osteopenia.'”® Pooling of data
from these studies indicated a relative risk of non-
vertebral fracture in such women of 0.56 (95% CI
0.36 to 0.89). Addition of data from the non-
fracture arm of the Fracture Intervention Trial®’
indicated a relative risk of non-vertebral fracture
of 0.74 (95% CI 0.52 to 1.06) for women with
osteoporosis or osteopenia treated with
alendronate (Figure 7). However, subgroup analysis
of data from the non-fracture arm of the Fracture
Intervention Trial”® suggests that, although
alendronate has a significant effect on non-
vertebral fractures in osteoporotic women (RR
0.64, 95% CI 0.58 to 0.82), it does not in those
who are only osteopenic (RR 1.08, 95% CI 0.87 to
1.35).

Meta-analysis combining data from the fracture

arm of the Fracture Intervention Trial®® with data
from the Liberman study100 indicated a relative
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risk of non-vertebral fracture of 0.81 (95% CI 0.66
to 0.98) in women with severe osteoporosis or
osteoporosis treated with alendronate (Figure 8).

The study of alendronate in women receiving
HRT'! did not produce a statistically significant
result in relation to non-vertebral fracture (RR in
the alendronate group 1.67, 95% CI 0.75 to 3.73).

Thus, alendronate has been shown to reduce the
risk of non-vertebral fracture in women with
osteoporosis without fracture. Moreover, a
preplanned analysis of women with osteoporosis or
severe osteoporosis from both the fracture and the
non-fracture arm of the Fracture Intervention Trial
found that the relative risk of any non-vertebral
fracture in such women receiving alendronate was
0.73 (95% CI 0.61 to 0.87, p < 0.001), and of an
osteoporotic non-vertebral fracture was 0.64 (95%
CI 0.51 to 0.80, p = 0.002).*” These figures are
not inconsistent with those obtained by combining
data from the fracture arm of the Fracture
Intervention Trial® and from the Liberman
study'” (see above).

Hip, wrist and other non-vertebral fractures
Few studies reported specifically on hip, wrist or
other non-vertebral fractures (Tables 15-17).

Pooling of data in women with osteoporosis or
osteopenia’®1?” indicated a relative risk of hip
fracture of 0.68 (95% CI 0.30 to 1.54) and of wrist
fracture of 0.67 (95% CI 0.19 to 2.32) in those
receiving alendronate (Figures 9 and 10).

By comparison, a greater antifracture effect was
seen when data were pooled relating to women
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TABLE 14 Alendronate in postmenopausal osteoporosis or osteopenia: comparisons with placebo or no treatment: non-vertebral
fracture data

Study
Adami, 1995%
Bone, 1997%°

Bone, 20002

Carfora, 19987

Chesnut, 1995>*

FIT: women with

pre-existing fractures”®

FIT: women without

pre-existing fractures®’

Greenspan, 2002%°

Liberman, 1995'%

Lindsay, 1999'°'

Pols, 1999'%2

Alendronate dose

10 and 20 mg per day

I,2.5and 5 mg per day

10 mg per day

5, 10 and 20 mg per day

5, 10, 20 and 40 mg per day

5 mg per day increased
after 2 years to
10 mg per day

5 mg per day increased
after 2 years to

10 mg per day

10 mg per day

5, 10 and 20 mg per day
decreased to 5 mg per day
after 2 years

10 mg per day

10 mg per day

No. of women in each group suffering non-vertebral fracture

Alendronate 10 mg: 1/68

Alendronate 20 mg: 1/72

Placebo: 3/71

(may include clinical vertebral fractures)

RR, alendronate 10 mg vs placebo, 0.35 (95% CI 0.04 to 3.26)

Alendronate | mg: 15/86

Alendronate 2.5 mg: 9/89

Alendronate 5 mg: 9/93

Placebo: 16/91

RR, alendronate 5 mg vs placebo, 0.55 (95% CI 0.25 to 1.08)

Alendronate 10 mg: 4/92

Placebo: 4/50

RR 0.68 (95% CI 0.19 to 2.42)

Includes clinical vertebral fractures. Most fractures were non-
vertebral, occurring at sites such as foot, ankle and rib, and most
occurred as a result of trauma

RR, alendronate vs placebo, 0.55 (authors’ calculation; confidence
intervals and numbers of women suffering fractures not supplied)

I 3 non-vertebral fractures occurred in 12 subjects. These were
evenly distributed across treatment groups and were not
considered related to therapy

Alendronate: 122/1022
Placebo: 148/1005
RR 0.81 (95% CI1 0.65 to 1.01)

Alendronate: 261/2214
Placebo: 294/2218
RR 0.89 (95% CI 0.76 to 1.04)

Alendronate: |13 (8%)

Placebo: 18 (11%)

As the number of women in each group was not stated, it was not
possible to calculate RR

Alendronate: 45/597
Placebo: 38/397'%°
RR 0.79 (95% CI 0.52 to 1.19)

Alendronate: 15/214
Control: 9/214
RR 1.67 (% CI 0.75 to 3.73)

Alendronate: 19/950
Control: 36/958
RR 0.52 (95% CI 0.30 to 0.89)
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Comparison: 08 Alendronate 5-10 mg - non-vertebral fracture
Outcome: 01 Postmenopausal women with osteoporosis or osteopenia — non-vertebral fracture
Alendronate 5-10 mg  Control RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
FIT, non-fracture arm* 261/2214 294/2218 i 58.5 0.89 (0.76 to 1.04)
Liberman, 1995'% 7/94 217192 — 8 [5.1 0.68 (0.30 to 1.54)
Pols, 1999!%2 19/950 37/958 —a— 264 0.52 (0.30 to 0.89)
287/3258 352/3368 - 100.0 0.74 (0.52 to 1.06)
Total (95% Cl)
Test for heterogeneity x2 = 3.78,df = 2,p = 0.15
Test for overall effect z = -1.62,p = 0.10
o1 02 | 510
Favours treatment  Favours control

FIGURE 7 Alendronate: non-vertebral fracture in postmenopausal osteoporosis or osteopenia

Comparison: 03 Alendronate 5-10 mg - non-vertebral fractures
Outcome: 04 Postmenopausal women with osteoporosis or established osteoporosis — non-vertebral fracture
Alendronate 5-10mg  Placebo RR Weight RR

Study n/N n/N (95% CI Random) % (95% CI Random)

FIT, fracture arm* 122/1022 148/1005 774 0.81 (0.65 to 1.01)

Liberman, 1995'® 45/597 38/397 226 0.79 (0.52to 1.19)
Total (95% ClI) 167/1619 186/1402 100.0 0.81 (0.66 t0 0.98)
Test for heterogeneity x2 = 0.01,df = |,p = 0.9
Test for overall effect z = -2.16, p = 0.03

01 02 i 510
Favours treatment  Favours control

FIGURE 8 Alendronate: vertebral fracture in severe postmenopausal osteoporosis or osteoporosis

TABLE 15 Alendronate in postmenopausal osteoporosis or osteopenia: comparisons with placebo or no treatment: hip fracture data

Study

FIT: women with

pre-existing fractures’®

FIT: women without

pre-existing fractures””

Greenspan, 2002%°

Liberman, 1995'%

Alendronate dose

5 mg per day increased
after 2 years to 10 mg
per day

5 mg per day increased
after 2 years to 10 mg
per day

10 mg per day

5, 10 and 20 mg per day
decreased to 5 mg
per day after 2 years

No. of women in each group suffering hip fracture

Alendronate: |1/1022
Placebo: 22/1005
RR 0.49 (95% Cl10.24 to 1.01)

Alendronate: 19/2214
Placebo: 24/2218
RR 0.79 (95% Cl 0.44 to 1.44)

Alendronate: 2

Placebo: 4

As the number of women in each group was not stated, it was not
possible to calculate RR

Alendronate: 1/597
Placebo: 3/397'%
RR 0.22 (95% CI1 0.02 to 2.12)
25
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TABLE 16 Alendronate in postmenopausal osteoporosis or osteopenia: comparisons with placebo or no treatment: wrist fracture data

Study Alendronate dose

FIT: women with
pre-existing fractures

5 mg per day increased
after 2 years to 10 mg
per day

98

FIT: women without
pre-existing fractures

5 mg per day increased
after 2 years to 10 mg
per day

99

Liberman, 1995'%° 5, 10 and 20 mg per day
decreased to 5 mg

per day after 2 years

No. of women in each group suffering wrist fracture

Alendronate: 22/1022
Placebo: 41/1005
RR 0.55 (95% CI 0.32 to 0.88)

Alendronate: 83/2214
Placebo: 70/2218
RR 1.19 (95% CI1 0.87 to 1.62)

Alendronate: 8/597
Placebo: 16/397'%
RR 0.33 (95% CI 0.14 to 0.77)

TABLE 17 Alendronate in postmenopausal osteoporosis or osteopenia: comparisons with placebo or no treatment: other non-vertebral

fracture data

Study Alendronate dose

No. of women in each group suffering other non-vertebral

fracture

FIT: women with
pre-existing fractures

5 mg per day increased
after 2 years to 10 mg
per day

98

FIT: women without
pre-existing fractures®®

5 mg per day increased
after 2 years to 10 mg
per day

Alendronate: 100/1022
Placebo: 99/1005
RR 0.99 (95% ClI 0.75 to 1.29)

Alendronate: 182/2214
Placebo: 227/2218
RR 0.79 (95% CI 0.67 to 0.97)

Comeparison: 04 Alendronate 5-10 mg - hip fractures
Outcome:

02 Postmenopausal women with osteoporosis or osteopenia - hip fracture

Favours treatment

Alendronate 5-10mg  Placebo RR Weight RR

Study n/N n/N (95% CI Random) % (95% CI Random)

FIT, non-fracture arm® 19/2214 242218 — 87.9 0.79 (0.4 to 1.44)

Liberman, 1995'% 1/597 3/397 = 12.1 0.22 (0.02 to 2.12)
Total (95% Cl) 20/281 1 27/2615 i 100.0 0.68 (0.30 to 1.54)
Test for heterogeneity x> = 1.15,df = I,p = 0.28
Test for overall effect z = -0.93,p = 0.4

0l 02 | 510

Favours control

FIGURE 9 Alendronate: hip fracture in postmenopausal osteoporosis or osteopenia

with severe osteoporosis or osteoporosis: the
relative risk of hip fracture was 0.46 (95% CI 0.23
to 0.91) and of wrist fracture was 0.48 (95% CI
0.31 to 0.75) in women treated with alendronate
(Figures 11 and 12).

These results are consistent with those obtained in
a preplanned analysis of women with osteoporosis
or severe osteoporosis from both the fracture and
the non-fracture arm of the Fracture Intervention

Trial, which found that the relative risk of hip
fracture in such women receiving alendronate was
0.47 (95% CI 0.26 to 0.79) and of wrist fracture
was 0.70 (95% CI 0.49 to 0.98).%°

Thus, alendronate has been shown to reduce the
risk of non-vertebral fracture in women with
osteoporosis without fracture. Moreover, a
preplanned analysis of women with osteoporosis or
severe osteoporosis from both the fracture and the
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Comparison: 05 Alendronate 5-10 mg - wrist fractures

Outcome: 02 Postmenopausal women with osteoporosis or osteopenia — wrist fracture
Alendronate 5-10 mg  Placebo RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
FIT, non-fracture arm* 83/2214 70/2218 549 1.19(0.87 to 1.62)
Liberman, 1995'% 8/597 16/397 —u— 45.1 0.33(0.14t0 0.77)
Total (95% Cl) 9172811 86/2615 100.0 0.67 (0.19 t0 2.32)

Test for heterogeneity X2 =778, df = I, p=0.0053
Test for overall effect z = -0.63,p = 0.5

0. 02 | 5 10
Favours treatment  Favours control

FIGURE 10 Alendronate: wrist fracture in postmenopausal osteoporosis or osteopenia

Comeparison: 04 Alendronate 5-10 mg - hip fractures

Outcome: 01 Postmenopausal women with established osteoporosis or osteoporosis - hip fracture
Alendronate 5-10mg  Placebo RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
FIT, fracture arm™ 11/1022 22/1005 — 908  0.49(0.24t0 1.01)
Liberman, 1995'% 1/597 3397 ° 9.2 0.22 (0.02 to 2.12)
Total (95% Cl) 12/1619 25/1402 ———— 100.0 0.46 (0.23t0 0.91)

Test for heterogeneity 2 = 0.43,df = |, p = 0.51
Test for overall effect z = -2.24, p = 0.02

0.1 02 | 5 10
Favours treatment  Favours control

FIGURE 11 Alendronate: hip fracture in severe postmenopausal osteoporosis or osteoporosis

Comparison: 05 Alendronate 5-10 mg - wrist fractures

Outcome: 01 Postmenopausal women with established osteoporosis or osteoporosis — wrist fracture
Alendronate 5-10 mg  Placebo RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
FIT, fracture arm*® 22/1022 41/1055 — 1 72.1 0.55(0.33 t0 0.92)
Liberman, 1995'% 8/597 16/397 —a— 27.9 0.33(0.14t0 0.77)
Total (95% Cl) 30/1619 57/1452 - 100.0 0.48 (0.31 t0 0.75)
Test for heterogeneity x> = 1.04, df = |,p = 0.31
Test for overall effect z = -3.20, p = 0.001

0. 02 | 5 10
Favours treatment  Favours control

FIGURE 12 Alendronate: wrist fracture in severe postmenopausal osteoporosis or osteoporosis
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non-fracture arm of the Fracture Intervention Trial
found that the relative risk of any non-vertebral
fracture in such women receiving alendronate was
0.73 (95% CI 0.61 to 0.87, p < 0.001) and of an
osteoporotic non-vertebral fracture was 0.64 (95%
CI 0.51 to 0.80, p = 0.002). The relative risk of
hip fracture was 0.47 (95% CI 0.26 to 0.79,

$p = 0.005) and of wrist fracture was 0.70 (95% CI
0.49t0 0.98, p = 0.038).45 These figures are not
inconsistent with those obtained by combining
data from the fracture arm of the FIT study98 and
from the Liberman study100 (see above).

Quality of life

Only one study”’ set out to measure the effect of
alendronate treatment on health-related quality of
life, as measured by the Nottingham Health
Profile (NHP). At 12 months, there were
statistically significant mean reductions (indicating
improvements) in the alendronate group, but not
in the control group, in the NHP scores for pain,
social isolation, energy level and physical ability.
In addition, pain, as measured on a visual
analogue scale (VAS), decreased significantly from
baseline in the alendronate group but not in the
control group. As the baseline emotional reaction
score was significantly lower in the alendronate
group than in the control group, the authors
recognised that this might have affected the
reliability of their result in terms of that parameter
of quality of life.

The vertebral fracture arm of the Fracture
Intervention Trial also collected data on the effects
of alendronate on back pain and days of
functional limitation or bed rest. Women in the
treatment group had significantly fewer days in
bed due to back pain than the placebo group
(mean of 1.9 days over a 3-year period versus 5.1
days, p = 0.001) and fewer days of limited activity
because of such pain (mean of 61.8 days versus
73.2, p = 0.04).'%

Quantity and quality of research available:
alendronate in early postmenopausal women not
selected for low BMD

Two RCTs%197 were found that studied the use of
alendronate in early postmenopausal women who
were not specifically selected for low BMD, and
that reported fracture outcomes. One of these, the
Alendronate Osteoporosis Prevention Study
(AOPS),% compared doses of 1, 5 and 10 mg per
day, and 20 mg per day for 2 years followed by
placebo for 1 year, with placebo in postmenopausal
women with normal BMD or osteopenia. The other,
the Early Postmenopausal Intervention Cohort
(EPIC) study,”"!%7 compared various regimens

involving alendronate in doses of 2.5 or 5 mg per
day with HRT and with placebo in women, no
more than 10% of whom had low BMD. In
addition, Merck Sharp & Dohme have confirmed
that both studies used masked randomisation and
blinded outcome assessment. These comments
have been taken into account in assessing the
quality of those studies. However, as no detail was
provided of the methods used to mask
randomisation, a score of 2 was given to both
studies in the absence of evidence that the method
used did not allow disclosure of assignment (see
Appendix 10, Tables 135-137, for details).

As yet, only two planned interim analyses from the
EPIC study have been published. The 2-year
analysis'"” described the study as having four arms
(placebo, alendronate 2.5 mg, alendronate 5 mg,
and oestrogen/progestin); it was not indicated that
these would be further subdivided. When the 4-
year analysis was published,”! the four groups had
become six (placebo, placebo for 4 years followed
by alendronate 5 mg per day for 2 years,
alendronate 2.5 mg, alendronate 2.5 mg per day
for 2 years followed by placebo, alendronate 5 mg
per day, alendronate 5 mg per day for 2 years
followed by placebo, and oestrogen/progestin);
again, it was not made clear that further
subdivision was planned. However, by 6 years, the
study had nine arms (Hosking D]J: personal
communication) (placebo for 6 years, placebo for
4 years followed by alendronate 5 mg per day for
2 years, alendronate 2.5 mg for 6 years,
alendronate 2.5 mg for 4 years followed by
placebo for 2 years, alendronate 2.5 mg per day
for 2 years followed by placebo for 2 years,
alendronate 5 mg per day for 6 years, alendronate
5 mg per day for 4 years followed by placebo for

2 years, alendronate 5 mg per day for 2 years
followed by placebo for 4 years, and
oestrogen/progestin for 4 years only).

All participants in the AOPS® received a daily
supplement of calcium carbonate (Os-Cal 500 or
equivalent) unless their dietary calcium intake
exceeded 1000 mg per day. In the EPIC study,'"”
all women whose daily calcium intake was lower
than that dictated by the local standard of care
were advised to increase their intake through
dietary changes or supplementation.

Assessment of effectiveness of alendronate in
early postmenopausal women not selected for
low BMD

Both studies of alendronate in early
postmenopausal women who were not specifically
selected for low BMD®%197 included some subjects
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who received alendronate at 5 mg per day, the
dose currently licensed in the UK for the
prevention of osteoporosis. The latest published
data from the EPIC study reported combined data
on all clinical fractures, whether vertebral or non-
vertebral; at 4 years, the relative risk of any
symptomatic fracture in the group receiving
alendronate at a dose of 5 mg per day was 1.01
(95% CI 0.62 to 1.62) compared with placebo.”!
Unpublished 6-year fracture data were kindly
made available for this review by one of the study
investigators (Hosking DJ: personal
communication) (Table 18). As the numbers of
women suffering fractures are so small, the
confidence intervals for the relative risks obtained
by comparing all the groups individually with
either the placebo or the oestrogen arm cross
unity. Thus, the relative risk of any non-vertebral
fracture in the arm receiving the licensed dose of
5 mg per day alendronate was 1.27 (95% CI 0.53
to 3.03) compared with oestrogen at 4 years and
0.88 (95% CI 0.47 to 1.64) compared with placebo
at 6 years.

Fracture data from the AOPS®® have not been
published. Although a published meta-analysis'®®
has indicated that the study found a relative risk
of vertebral fracture of 0.34 (95% CI 0.04 to 3.25)
and of non-vertebral fracture of 0.28 (95% CI 0.28
to 2.24) in women receiving alendronate
compared with controls, unfortunately the raw
data could not be obtained to allow meta-analysis
of the non-vertebral fracture data with those from
the EPIC study.

Alendronate in postmenopausal osteoporosis and
osteopenia and in early postmenopausal women
not selected for low BMD: summary

The best evidence for the relative risk of vertebral
and non-vertebral fracture in women taking

TABLE 18 EPIC study: fracture data at 6 years

Study arm (treatment by Clinical

2-year period)

Alendronate 5/5/5 (n = 168)

Alendronate 5/5/placebo (n = 165)
Alendronate 5/placebo/placebo (n = 165)
Placebo/placebo/alendronate 5 mg (n = 250)
Alendronate 2.5/2.5/2.5 (n = 165)
Alendronate 2.5/2.5/placebo (n = 165)
Alendronate 2.5/placebo/exit (n = 169)
Oestrogen/progestin for 4 years only (n = 110)
Placebo/placebo/placebo (n = 252)

vouT—N —— N —
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vertebral

alendronate at or near the current licensed dose,
compared with placebo or no treatment, is
summarised in Table 19. All results relate to
women who either were receiving supplementary
calcium or were considered to have an adequate
dietary calcium intake; some also received
supplementary vitamin D.

As may be seen, alendronate has a protective effect
in relation to vertebral fracture in women with
severe osteoporosis or osteoporosis. Moreover,
subgroup analysis of data from the fracture arm of
the Fracture Intervention Trial has indicated that
it is effective even in those women at highest risk
of fracture because of advanced age or multiple
vertebral fractures.!?

However, subgroup analysis from the Fracture
Intervention Trial suggests that alendronate does
not reduce the risk of vertebral fracture in women
with osteopenia, nor has it been shown to do so in
early postmenopausal women not selected for low
BMD (Table 19).

Although the aggregated results suggest that
alendronate offers protection against non-vertebral
fractures in women with severe osteoporosis or
osteoporosis on the one hand, and in those with
severe Osteoporosis, osteoporosis or osteopenia on
the other, when these results are disaggregated the
studies have insufficient power to demonstrate a
statistically significant result either in women with
severe osteoporosis on the one hand or in women
with osteoporosis or osteopenia on the other: in
both cases, the point estimates suggest a reduction
in risk, but the confidence intervals cross unity.
Although the same is true in relation to hip
fracture, a protective effect relative to wrist fracture
has been demonstrated in women with severe
osteoporosis (1able 19).

No. of subjects suffering fractures

All Hip Wrist Other
non-vertebral non-vertebral
14 0 2 13
13 I | 12
18 0 7 I
18 0 | 18
14 0 6 10
20 0 2 18
15 0 3 12
6 0 0 6
24 0 4 20
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TABLE 19 Relative risk of fracture: alendronate versus controls

Group Vertebral All non- Hip fracture Wrist fracture Other non-
fracture vertebral vertebral

fracture fracture

Women with severe 0.53 0.8l 0.49 0.52 0.99

osteoporosis (0.41 t0 0.68)  (0.65to 1.01)" (0.24to 1.01)" (0.33t0 0.92)°  (0.76 to 1.29)°

Women with severe 0.53 0.8l 0.46 0.48 No data

osteoporosis or osteoporosis  (0.42 to 0.67)°  (0.66 t0 0.98)°  (0.23t0 0.91)®  (0.31 to 0.75)°

Women with severe 0.56 0.86 0.62 0.64 0.87

osteoporosis, osteoporosis (0.46 to 0.68)° (0.76 t0 0.97)Y  (0.40t0 0.98)° (0.30to 1.35)¢  (0.71 to 1.07)°

or osteopenia

Women with osteopeniaor  0.60 0.74 0.68 0.67 0.80

osteoporosis (0.46 t0 0.80)  (0.52to 1.06)®  (0.30to .54 (0.19t02.32)  (0.67 to 0.97)"

Women with severe No data .67 . No data No data No data

osteoporosis, osteoporosis (0.75 to 3.73)’

or osteopenia receiving HRT

Early postmenopausal women 0.34 _ 0.88 Insufficient data Insufficient data  0.97

not selected for low BMD (0.04t03.25)  (0.47 to |.64) (0.50 to 1.91)

Data are shown as RR (95% ClI).

@ Based on data from FIT fracture arm.%®

b Based on data from FIT fracture arm”® Liberman et al. (1995).'®
¢ Based on data from Dursun et al. (2000),”” FIT fracture’® and non-fracture arms®® and Liberman et al. (1995).'®
9 Based on data from FIT fracture®® and non-fracture arms®® and Liberman et al. (1995).'®

¢ Based on data from FIT fracture®® and non-fracture arms.”’

f Based on data from Dursun et al. (2000),” FIT non-fracture arm®’ and Liberman et al. (1995).'%
€ Based on data from FIT non-fracture arm®? and Liberman et al. (1995).'%

h Based on data from FIT non-fracture arm.”

! Based on data from Lindsay et al. (1999).''

J Based on data from McClung study, as reported by Cranney et al. (2002).'%®
k Based on data from the EPIC study (Hosking DJ: personal communication).

There is no evidence that alendronate offers
protection against non-vertebral fracture in early
postmenopausal women without osteoporosis.

There is no direct comparative evidence that
alendronate is more effective than other
interventions in reducing the risk of osteoporotic
fracture. Although the point estimates suggest that
it is less effective than teriparatide in women with
osteoporosis, and than oestrogen in early
postmenopausal women, in neither case is the
result statistically significant.

Alendronate: side-effects

Bisphosphonates have been associated with
adverse upper gastrointestinal events. However,
although the RCTs of alendronate included in this
review reported adverse upper gastrointestinal
events such as nausea, dyspepsia, mild
oesophagitis/gastritis and abdominal pain in up to
almost half their participants, in no case was the
overall incidence of such events said to be
significantly higher in subjects treated with

alendronate than in those receiving placebo (see
Appendix 10, Table 138). In one study, the
proportion of women suffering abdominal pain
and dysphagia was significantly higher in women
receiving 10 mg per day alendronate than in the
placebo group, but the incidence of other
gastrointestinal adverse events was not
significantly different. In most cases, abdominal
pain occurred early in the study, and was mild and
transient.'

Other clinical adverse events reported in these

RCTs include skin rash,5"% musculoskeletal pain
and headache.*

The RCT evidence is consistent with
postmarketing studies which indicate that around
one-third of alendronate users report
gastrointestinal adverse events.'!! Some users have
developed chemical oesophagitis, including severe
ulcerations, which mostly resolved when
alendronate was stopped.'!'? Most patients who
suffered oesophageal complications did so soon
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after the start of alendronate administration, and
in many instances these complications seemed to
be associated with failure to take the drug with
adequate quantities of water, or to remain upright
afterwards, or both.!'?

A UK questionnaire survey gathered information
relating to 1523 patients who had been prescribed
alendronate. Dyspepsia, nausea/vomiting and
abdominal pain were the most frequently reported
adverse events, and the most common reasons for
discontinuing alendronate. Possible oesophageal
reactions to alendronate were experienced by 1.3%
of all patients.1 3 However, there is evidence to
suggest that such gastrointestinal symptoms may
not be exceptional in elderly women. A US
retrospective cohort study compared the
incidence of hospitalisations for gastric or
duodenal perforations, ulcers and bleeding
among 6432 patients dispensed 10 mg per day
alendronate and an age- and gender-matched
unexposed group. This found that, after
adjustment for age, gender, chronic disease score,
recent exposure to prescription non-steroidal
anti-inflammatory drugs (NSAIDs) or oral
corticosteroids, and number of hospitalisations in
the year preceding alendronate prescription (or
the referent date for the non-exposed group),
there was no statistically significant difference
between the two groups in terms of the risk of
hospitalisation for the specified causes

(RR alendronate versus controls 1.8, 95%

CI 0.8 to 3.9).11

All of the studies reviewed in this report used a
daily dose of alendronate. However, alendronate is
also licensed for the treatment of postmenopausal
osteoporosis using a weekly dose of 70 mg. A 2-
year randomised study which compared a weekly
dose of 70 mg, a twice-weekly dose of 35 mg and a
daily dose of 10 mg in 1258 postmenopausal
women with osteoporosis found the weekly dose to
be equivalent to the daily dose in terms of BMD
outcomes and clinical fracture incidence. The
groups were also comparable in terms of the
incidence of upper gastrointestinal adverse events,
both overall and in terms of the most commonly
reported events (abdominal pain, nausea,
dyspepsia and acid regurgitation); the trend for a
lower occurrence of oesophageal and
gastric/duodenal adverse events and of more
severe adverse events in the once-weekly and
twice-weekly groups did not reach statistical
significance.'!®

Alendronate has no documented extraskeletal
benefits.
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Alendronate: continuance and compliance

In the studies reviewed in this section, the
percentage of subjects receiving alendronate who
completed the protocol ranged from 100% in a very
small 18-month study!® to 50% at 6 years (EPIC
study, Hosking D]J: personal communication). In
the Fracture Intervention Trial, discontinuation of
the study medication was found to be greatest in
the first month postrandomisation: 4.8% of
participants had withdrawn at 3 months and 11.1%
at 12 months. Clinical adverse events formed the
most common reason for withdrawal, causing 6.9%
of women to withdraw. The proportion of women
discontinuing treatment was comparable in the
alendronate and placebo groups, and the strongest
predictor of discontinuation was fair to poor self-
rated health (RR 2.10, 95% CI 1.47 to 2.99).!1¢

A US survey of continuance in 813 women treated
with alendronate found that 28.7% stated that they
had discontinued treatment, while prescription
refill records suggested that 30.2% had actually
discontinued. Gastrointestinal problems were most
commonly given as the reason for discontinuation,
being cited by 51.9% of women who had stopped
taking the drug.''’?

In the intervention arms of the Fracture
Intervention Trial, 89% of surviving subjects in the
fracture trial and 81% in the non-fracture trial
were still taking the study medication at the final
visit; in both cases, 96% of those who continued to
take the medication had taken at least 75% of
their pills since the last clinic visit.”*% Another
study stated that over 90% of subjects in the
intervention arm were at least 90% compliant with
the study medication.'”! A comparative study
found that median compliance with treatment,
assessed by pill counts of oral medication and
measurement of volume of injectable medication
returned at each study visit, was 71% in women
taking alendronate, compared with 67% in those
taking teriparatide.”*

Etidronate

Quantity and quality of research available:
etidronate in postmenopausal osteoporosis and
osteopenia

Eight RCTs!'%1% were identified that compared
etidronate with the other interventions or
comparators reviewed in this report in
postmenopausal osteoporosis or osteopenia, and
that reported fracture outcomes. Four of

these! 18119122125 were comparative studies, all but
one of which'!"? also included an untreated control
arm. One study''® was only available in abstract
form.
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No studies reported quality of life outcomes.

Three of the comparative studies compared
etidronate with HRT.!'®122125 Ty two of these
studies, all subjects received calcium either
alone'?? or with vitamin D;'?® one also compared
etidronate alone with etidronate plus HRT."*® The
fourth study compared etidronate plus calcium
with a higher dose of calcium.'?

Seven studies compared cyclical etidronate (either
alone or preceded by 3 days of treatment with
phosphate) either with placebo!?*!?* or with no
treatment.!'$120-122.125 Ty gix studies, subjects in all
arms received similar quantities of calcium, either
alone!?!'122124 or with vitamin D.!2123:125 1y the
seventh study,l 18 subjects were not said to have
been given calcium and/or vitamin D (for details
see Appendix 10, Table 139).

Five studies were conducted in women with severe
osteoporosis,1 18,120,123-125 (,h e in women with
osteoporosis with or without vertebral fracture'
and two in women with osteoporosis or
osteopeniaml’122 (for details, see Appendix 10,
Tables 139 and 140).

19

One study was set up as a 2-year double-blind,
randomised, placebo-controlled trial.'?* However,
after the initial 2 years, subjects were allowed to
choose whether to continue the original blinded
treatment or to take calcium alone; those who
completed this third year, whether on blinded
therapy or on calcium, were then eligible for
inclusion in a 2-year open-label follow-up study in
which all subjects took intermittent cyclical
etidronate.'?® They were subsequently
rerandomised to receive, in years 6 and 7,
intermittent cyclical therapy with either etidronate
or placebo.!*” Only the results of the original
2-year double-blind RCT have been used here.

Another study'?® was set up as a placebo-
controlled RCT of 150 weeks” duration. All
subjects who completed this study were invited to
enrol in an open-label follow-up study in which all
were given cyclical etidronate.'®® As the study was
no longer either randomised or controlled, only
the results of the original 150-week study have
been used here.

As reported, the quality of these studies was
variable: some'!%120122 provided no evidence of
appropriately masked randomisation or blinded
outcome assessment, whereas the reported quality
of others'?1"12%712% ya5 reasonably high (see
Appendix 10, Table 141).

Assessment of effectiveness of etidronate in
postmenopausal osteoporosis and osteopenia
None of the identified studies used etidronate in
precisely the regimen currently licensed for use in
the UK (i.e. 400 mg per day for 14 days, followed
by 1.25 g calcium carbonate per day for 76 days in
a 90-day cycle). The two Japanese studies'!®!1?
used 200 mg per day of etidronate for 14 days of a
similar cycle: one''® did not state that calcium was
also used, while in the other!!' subjects were not
given supplementary calcium, but were “strictly
encouraged” to consume 800 mg per day calcium
and 400 IU per day vitamin D in their meals. A
US study also used a 200-mg dose of etidronate,
preceded by 500 mg per day of potassium
phosphate for 3 days; 1 g per day of calcium
carbonate was taken throughout the 73-day
cycle.'?? The remaining five studies'?%:121:123-125
used a 400-mg dose, in most cases!20-121,123,124
only a 500-mg daily dose of calcium; one
preceded the etidronate with 5 days of 1,25-
dihydroxyvitamin Ds at 2 ug per day.'*” With one
exception,118 all trials with a placebo or no
treatment arm stated that subjects in those arms
received calcium (and, where relevant, vitamin D)
in quantities comparable to those given in the
etidronate arm (for details of regimens used, see
Appendix 10, Table 139).

with

Comparisons with active treatment

Only one study that compared etidronate with
another active intervention used a 400-mg dose in
women with severe osteoporosis.'?’ Two used a
200-mg dose of etidronate, one in women with
severe osteoporosis''® and the other in women
with severe osteoporosis or osteoporosis.'
Another used a 200-mg dose in women with
osteoporosis or osteopenia.'*?

Three of the comparative studies provided
separate data relating to vertebral

fracture. 19122125 Tivo used a 20% definition for all
fractures;'?12 the third'?? used a 20% definition
for wedging and biconcave fractures but a 15%
definition for compression fractures. However, two
of these studies did not state the number of
women suffering vertebral fractures. One'?? only
provided information on the mean number of new
vertebral fractures per subject, stating that the
number of such fractures was almost identical in
all groups; although information on the numbers
of women in each group who suffered vertebral
fractures was sought, the records had not been
retained (Pacifici R: personal communication,
2002). The other study only stated the number of
vertebral fractures in each glroup.125 Relative risks
could therefore not be calculated for these studies.
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TABLE 20 Etidronate in postmenopausal osteoporosis or osteopenia: comparisons with active treatment

Study Comparator Type of fracture
Ishida, 2001''8 HRT Vertebral +

non-vertebral
Pacifici, 1988'%2 HRT Vertebral

Wimalawansa, 1998'2° HRT Non-vertebral

Wimalawansa, 1998'%  Etidronate + Non-vertebral

HRT

Iwamoto, 2001 '"? Calcium Vertebral

One study''® only provided pooled data relating

to vertebral and non-vertebral fractures, and
presented these only as percentages of women
suffering fractures (Table 20), so again the relative
risk of fracture could not be calculated. Thus, the
only comparison with an active intervention for
which a relative risk of vertebral fracture could be
calculated was the comparison with calcium;'?
this was a small study, which did not produce a
statistically significant result (Table 20).

Only one comparative study'®® provided data
relating to the number of women suffering any
non-vertebral fracture; again, this was a small
study that did not produce a statistically significant
result (Table 20). Another study'!? stated that no
subjects suffered hip, wrist or shoulder fractures.

Comparisons with placebo or no treatment

Most of the studies that compared etidronate with
placebo or no treatment used a 400-mg dose (see
Appendix 10, Table 139). Five of these studies were
carried out in women with severe
osteoporosis,l18’120’122“125 one in women with
severe 0steoporosis, OSteoporosis or osteopenia
and one in women with osteoporosis or
osteopenia.'??

121

Vertebral fracture

Seven studies provided some information relating
to the incidence of radiographic vertebral
fracture., | 18:120-125 Eioa 120121123125 | <o 2 90
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No. of women suffering

fracture
Etidronate = Comparator RR of fracture
(95% CI): etidronate vs
comparator
3% 0% Not calculable

No. of women with vertebral Not calculable
fractures not stated. The

incidence of vertebral

fractures was almost identical

in the etidronate and

HRT groups

/17 1718 1.06 (0.07 to 15.62)
1/17 1/19 1.12 (0.08 to 16.52)
2/25 6/24 0.32 (0.07 to 1.43)

fracture definition, but only three of these!20-121,124

provided data on the number of women suffering
incident vertebral fracture (Tuble 21).

Meta-analysis of the data provided by Lyritis'*’
and Watts'** indicated a relative risk of vertebral
fracture of 0.43 (95% CI 0.20 to 0.91) in women
with severe osteoporosis receiving cyclical
etidronate at a dose of 400 mg per day, compared
with untreated controls (Figure 13). The remaining
study with usable data'?! was a small study that
did not produce a statistically significant result,
yielding a relative risk of 0.14 (95% CI 0.01 to
2.68) for a similar regimen in women with severe
osteoporosis, osteoporosis or osteopenia. Thus,
cyclical etidronate at a dose of 400 mg per day has
been shown to reduce the risk of vertebral fracture
only in women with severe osteoporosis.

There is no evidence that etidronate reduces the
risk of vertebral fracture in postmenopausal
women with osteoporosis without fracture or
osteopenia.

The study'** that compared etidronate with and
without cyclical phosphate found that the
combination resulted in no apparent additional
benefits beyond those offered by etidronate alone.

Non-vertebral fracture
Six studies presented data relating to non-
vertebral fracture (Tuble 22).
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TABLE 21 Etidronate in postmenopausal osteoporosis or osteopenia: comparisons with placebo or no treatment: vertebral fracture

data

Study Etidronate Fracture

dose definition

Ishida, 2001''8 200 mg Not stated

Lyritis, 1997'%° 400 mg 20%

Montessori, 1997'' 400 mg 20%

Pacifici, 1988'% 200 mg Compression
fractures 15%,
wedging and
biconcave
fractures 20%

Storm, 1990'% 400 mg 20%

Watts, 1990'% 400 mg 20%

Wimalawansa, 1998'%° 400 mg 20%

No. of women in each group suffering vertebral fracture

Provides pooled vertebral and non-vertebral fracture data only

Etidronate: 4/39
Control: 9/35
RR 0.40 (95% CI1 0.13 to 1.18)

Etidronate: 0/39
Control: 3/39
RR 0.14 (95% CI1 0.01 to 2.68)

No. of women with vertebral fractures not stated. The incidence
of vertebral fractures was almost identical in the etidronate and
control groups (mean of 0.30 + 0.40 new fractures in the
etidronate group and 0.25 * 0.46 in the control group)

No. of women with vertebral fractures not stated. Although there
was no significant difference between the overall rate of fracture in
the treatment and control groups from baseline to the end of the
study (18 and 43 per 100 patient-years, respectively), after
approximately | year of treatment etidronate was associated with
a significant decrease in the rate of new vertebral fractures (6 and
54 per 100 patient-years, respectively, p = 0.023)

Etidronate: 5/98
Placebo: 10/91
RR 0.46 (95% Cl1 0.16 to 1.31)

No. of women with vertebral fractures not stated. There were
three vertebral fractures in subjects taking etidronate alone, two in
subjects taking HRT alone, one in the etidronate/HRT group and
five in the control group

Comeparison: 01 Etidronate for established osteoporosis - vertebral fracture

Outcome: 01 Postmenopausal women with established osteoporosis - no. suffering vertebral fracture
Cyclical etidronate Control RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
Lyritis, 1997'2 4/39 9/35 —a—F 47.6 0.40 (0.13 to 1.18)
Watts, 1990'2 5/96 10/91 —— 524 0.46 (0.16 to 1.31)
Total (95% Cl) 9/137 19/126 ———— 100.0 0.43(0.20t0 0.91)
Test for heterogeneity x> = 0.04,df = |,p = 0.84
Test for overall effect z = -2.20, p = 0.03

0.1 02 | 5 10
Favours treatment  Favours control

FIGURE 13 Etidronate: vertebral fracture in severe postmenopausal osteoporosis
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TABLE 22 Etidronate in postmenopausal osteoporosis or osteopenia:

fracture data

Study Etidronate dose

Ishida, 2001''8 200 mg

comparisons with placebo or no treatment: non-vertebral

No. of women in each group suffering non-vertebral fracture

Etidronate: 3%
Control:

10%

(pooled vertebral and non-vertebral fracture data)

Lyritis, 1997'20 400 mg

Etidronate: 3/50
Control:

5/50

RR 0.60 (95% CI 0.15 to 2.38)

Montessori, 1997'?' 400 mg

Storm, 1990'23 400 mg

Etidronate: 0/40
Control:

0/40

Etidronate: 5/33
Control:

6/33

RR 0.83 (95% Cl 0.28 to 2.46)

Watts, 1990'% 400 mg

Control:

Etidronate: 20/105

16/104

RR 1.24 (95% Cl 0.68 to 2.25)

Wimalawansa, 1998'% 400 mg

Control:

Etidronate: 1/17

1/18

RR 1.06 (95% Cl 0.64 to 1.69)

Comeparison: 02 Etidronate for established osteoporosis — non-vertebral fracture
Outcome: 01 Postmenopausal women with established osteoporosis — no. suffering non-vertebral fracture
Cyclical etidronate Control RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
Lyritis, 1997'% 3/50 5/50 12.3 0.60 (0.15 t0 2.38)
Storm, 1990'% 5/33 6/33 — 19.8 0.83 (0.28 to 2.46)
Watts, 1990 20/105 16/104 —— 64.8 .24 (0.68 to 2.25)
Wirnalawansa, 1998'% 1117 /18 32 1.06 (0.07 to 15.62)
Total (95% ClI) 29/205 28/205 — 100.0 1.04 (0.64 to 1.69)
Test for heterogeneity x2 = 1.10,df = 3,p = 0.78
Test for overall effectz = 0.17,p = 0.9
01 02 | 5010
Favours treatment  Favours control

FIGURE 14 Etidronate: non-vertebral fracture in severe postmenopausal osteoporosis

Pooled data from the four studies conducted in
women with severe osteoporosis that provided
usable data'?*1%3-125 suggest a relative risk of non-
vertebral fracture in such women of 1.04 (95% CI
0.64 to 1.69) compared with controls (Figure 14).
The studies were so small that, even when their
results were pooled, they were unable to
demonstrate a significant difference between
etidronate and placebo or no treatment in terms
of the risk of non-vertebral fracture in women with
severe Osteoporosis.
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Hip and other non-vertebral fracture

Only one study'?” provided separate information
on hip and other non-vertebral fractures: in
neither case were the results significant (relative
risk for the etidronate group versus controls of
0.50, 95% CI 0.05 to 5.34, for hip fracture; and
0.67, 95% CI 0.12 to 3.82, for non-hip, non-wrist
fracture).
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Comparison: 05 Etidronate for postmenopausal women who are unscreened or have normal BMD - clinical fractures
Outcome: 01 Postmenopausal women with normal or unidentified BMD - no. suffering clinical fracture
Etidronate Control RR Weight RR

Study n/N n/N (95% CI Random) % (95% CI Random)

Meunier, 19976 3127 3127 i 39.1 1.00 (0.22 to 4.52)

Pouilles, 19977 4/54 6/55 —— 60.9 0.68(0.16 to 1.31)
Total (95% ClI) 7/81 9/82 ——— 100.0 0.79 (0.31 t0 2.03)
Test for heterogeneity x* = 0.15,df = |, p = 0.69
Test for overall effect z = -0.49, p = 0.6

01 02 | 510
Favours treatment  Favours control

FIGURE 15 Etidronate: clinical fracture in postmenopausal women with normal BMD or unselected for low BMD

Quantity and quality of research available:
etidronate in postmenopausal women with
normal BMD or unselected for low BMD

Three RCTs were identified that studied the
effects of etidronate in women with normal,®’
normal to low%? or unspecified BMD,”° and that
reported fracture outcomes. All of these studies
used 400 mg etidronate for 14 days followed by
500 mg calcium for the remainder of a 13-week
cycle, and all were placebo controlled. All but one
study’” stated that the placebo group received
supplementary calcium (see Appendix 10,

Tables 142 and 143 for details).

A fourth study'?® compared 400 mg etidronate for
14 days followed by 1000 mg calcium for the
remainder of a 12-week cycle with placebo, HRT,
and etidronate plus HRT in early postmenopausal
women with normal BMD. This did not report
fracture data and, although a meta-analysi5130 that
includes this study indicates that such data were
collected, they could not be obtained for use in
this review.

None of these studies provided evidence of
appropriately masked randomisation or blinded
outcome assessment (see Appendix 10, Table 144).

Assessment of effectiveness: etidronate in
postmenopausal women with normal BMD or
unselected for low BMD

All fractures

Two studies®” " reported only clinical fractures,
almost all of which resulted from some degree of
trauma. The pooled results of these studies
indicated a relative risk of such clinical fractures of

0.79 (95% CI 0.31 to 2.03) in women in the
etidronate group, compared with controls
(Figure 15). In the third study,®® radiographic
vertebral fracture was an end-point: no such
fracture was found in either treatment group.

Etidronate in postmenopausal osteoporosis or
osteopenia and in postmenopausal women with
normal BMD or unselected for low BMD:
summary

The best evidence for the relative risk of vertebral
and non-vertebral fracture in women receiving a
cyclical regimen of etidronate at 400 mg per day,
compared with placebo or no treatment, is
summarised in Table 23. All results relate to
women receiving 500 mg per day supplementary
calcium.

There is evidence that etidronate reduces the risk
of vertebral fracture only in women with severe
osteoporosis. Although the pooled data also
indicate a statistically significant reduction in
relative risk of such fractures in women with severe
osteoporosis, osteoporosis or osteopenia, it should
be noted that the only study to include women
with osteoporosis without fracture or osteopenia as
well as those with severe osteoporosis did not
achieve a statistically significant result. Thus, as
there are no separate data relating to women with
osteoporosis without fracture or osteopenia, it
cannot be demonstrated that etidronate reduces
the risk of vertebral fracture in such women.
There are no data relating to the effect of
etidronate on vertebral fracture in women with
normal, normal to low, or unspecified BMD

(Table 23).
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TABLE 23 Relative risk of fracture: etidronate versus controls

Group Vertebral All non- Hip fracture Wrist fracture Other non-
fracture vertebral vertebral

fracture fracture

Women with severe 0.43 1.04 0.50 No data 0.67

osteoporosis (0.20t0 0.91)  (0.64 to 1.69)*  (0.05 to 5.34)° (0.12 to 3.82)°

Women with severe 0.40

osteoporosis, osteoporosis (0.20 t0 0.83)"  No data No data No data No data

or osteopenia

Women with osteoporosis No data No data No data No data No data

or osteopenia

Women with normal or No data No data No data No data No data

unspecified BMD

Data are shown as RR (95% ClI)

“ Based on data from Lyritis et al. (1997)'%° and Watts et al. (1990).'%*
b Based on data from Montessori et al. (1997),'2' Lyritis et al. (1997)'%° and Watts et al. (1990)'**

Etidronate does not appear to reduce the risk of
non-vertebral fracture in women with severe
osteoporosis. Evidence is lacking in relation to
women with osteoporosis or osteopenia (1able 23).
The only available evidence fails to demonstrate
that etidronate reduces the risk of clinical fracture
in women with normal, normal to low, or
unspecified BMD.

There is no direct comparative evidence that
etidronate is more effective than other
interventions in reducing the risk of osteoporotic
fracture. Although the point estimates suggest
that it is less effective than HRT in women with
severe osteoporosis, and more effective than
calcium in women with osteoporosis with or
without fracture, in neither case is the result
statistically significant.

Etidronate: side-effects

Like alendronate, etidronate has been associated
with upper gastrointestinal adverse events. Some
of the RCTs included in this review reported such
adverse events (see Appendix 10, Table 145). In
four studies,®>7*119125 more gastrointestinal
adverse events occurred in the etidronate group
than in the placebo group. One of these studies'!
reported that adverse events such as
gastrointestinal symptoms occurred primarily
during the first 4 weeks of treatment; they
occurred in five women (20%) in the etidronate
group and only two (8%) in a control group
receiving calcium; the difference between the
groups was not statistically significant (relative risk
of gastrointestinal symptoms in etidronate group
compared with controls 2.40, 95% CI 0.51 to

9
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11.21). A fifth study found no statistically
significant differences between the treatment and
control groups in relation to adverse effects that
might be associated with etidronate (abdominal
pain, diarrhoea and nausea);124’l27 however, the
use of phosphate as an activating agent was
associated with a substantially higher reporting of
diarrhoea in subjects who received it than in those
receiving placebo.'** Another study'* indicated
that nausea following etidronate administration
improved with time, and was not a cause of
discontinuation.

Like alendronate, etidronate has no documented
extraskeletal benefits.

Etidronate: continuance and compliance

In the studies reviewed in this section, the
percentage of subjects receiving alendronate who
completed the protocol ranged from 93% at

2 years®” to 61% at 3 years.'**

Two studies®”"? assessed compliance by pill count.
Subjects were defined as compliant if they took at
least 80% of etidronate or its placebo over the
study period. All subjects who completed each
study were compliant by this definition.

Risedronate

Quantity and quality of research available:
risedronate in postmenopausal osteoporosis and
osteopenia

Six RCTs**131-13% yere identified that compared
risedronate with placebo or no treatment in
postmenopausal women with osteoporosis,
osteopenia or specific risk factors for hip fracture,
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and that reported fracture outcomes. One of
these!®® was only available in abstract form. No
studies were identified that reported quality of life
data.

All six studies were placebo-controlled, but had
two active treatment arms. In five,?*13%7135 gpe
arm received a daily dose of 2.5 mg of risedronate,
and the other a dose of 5 mg (the dose currently
licensed in the UK for the prevention and
treatment of postmenopausal osteoporosis). One
of these studies'®* only presented fracture data
from the pooled risedronate arms. In the sixth
study,'®! one arm received a 2.5-mg daily dose
while the other received 2.5 mg per day for

2 weeks followed by placebo for 10 weeks of a
12-week cycle. In three of the studies that used a
2.5-mg dose,**13%13% the 2.5-mg arm was either
wholly or partially discontinued after 1 year by a
protocol amendment on the basis of evidence that
a 5-mg dose produced a more consistent effect in
increasing BMD while having a safety profile
similar to that of a 2.5-mg dose.'®®

In all six studies, all subjects received 1 g per day
elemental calcium (see Appendix 10, Tables 146
and 147).

Only one study'®? was reported to have met all the
quality criteria (see Appendix 10, Table 148).

Three studies were carried out in women with
severe osteoporosis,'*!'1¥2135 gne in women with
osteoporosis or osteopenia®! and one in women
with osteopenia.'*® The remaining study was
carried out in women with osteoporosis or specific
risk factors for hip fracture.'®* This study was
designed specifically to study the effect of
risedronate on the risk of hip fracture in elderly
women with osteoporosis or other risk factors for
hip fracture; all non-vertebral osteoporotic
fractures (defined as fractures of the wrist, leg,
humerus, hip, pelvis or clavicle) formed a
secondary end-point. This study recruited two
groups of women: women aged 70-79 years with
osteoporosis, and women aged 80 years or older
with at least one non-skeletal risk factor for hip
fracture or with osteoporosis (see Appendix 10,
Table 147, for details). Each of the two enrolment
groups was randomly assigned to treatment. The
proportion of younger and older women with
various risk factors was said to be balanced among
the treatment groups. Only 16% of the older
stratum was recruited on the basis of low femoral
neck BMD; 58% were recruited solely on the basis
of clinical risk factors such as a recent fall-related
injury. There was evidence of at least one vertebral

fracture at baseline in 39% of the younger
stratum.'?*

Assessment of effectiveness: risedronate in
postmenopausal osteoporosis and osteopenia
Vertebral fracture

Four studies provided data relating to vertebral
fracture (Table 24). The two studies that used a
5-mg dose in women with severe
osteoporosis'**1%% hoth provided information on
vertebral fracture; both used a 15% vertebral
fracture definition. Pooling of the data relating to
subjects in these two studies indicated a relative
risk of vertebral fracture of 0.63 (95% CI 0.51 to
0.78) compared with placebo (Figure 16). A third
study in women with severe osteoporosis used
different vertebral fracture thresholds in the two
centres;'3! thus, a valid global vertebral fracture
analysis could not be performed. Moreover, the
number of women in each centre who suffered
vertebral fractures was not presented.

The relative risk of vertebral fracture in women
with osteoporosis or osteopenia receiving 5 mg of
risedronate® was 0.53 (95% CI 0.24 to 1.17).

Thus, risedronate at a dose of 5 mg per day
appears to reduce the risk of vertebral fracture in
women with severe osteoporosis, but has not been
demonstrated to reduce the risk of vertebral
fracture in women with osteoporosis without
fracture or with osteopenia.

Non-vertebral fracture

All six studies collected data relating to non-
vertebral fracture (Table 25). However, one study,
in postmenopausal women with osteopenia,'*
stated only that non-vertebral fractures were few in
number and comparable between treatment
groups. In another study,l?’1 in women with severe
osteoporosis, more women in the group receiving
cyclical risedronate suffered non-vertebral
fractures, while equal numbers of women in the
groups receiving either continuous risedronate or
placebo suffered such fractures (RR, cyclical
risedronate versus placebo, 2.25, 95% CI 0.75 to
6.77). This study only used a 2.5-mg dose of
risedronate, and was underpowered to study
fracture outcomes.

The pooled data from the two studies that used

5 mg of risedronate in women with severe
osteoporosisl?’2’1?’5 yielded a relative risk of non-
vertebral fracture of 0.67 (95% CI 0.50 to 0.90)
(Figure 17). In the McClung (2001) study,184
women in the younger, osteoporotic, stratum who
received risedronate had a relative risk of non-
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TABLE 24 Risedronate in postmenopausal osteoporosis or osteopenia: vertebral fracture data

Study Risedronate Fracture No. of women in each group suffering
dose definition vertebral fracture
Clemmesen, 1997'3' 2.5 mg daily 15% or 25% (different Gives number of vertebral fracture identified at each
or cyclically fracture definitions centre, but not number of women suffering those
used by the Danish fractures. States that there was a tendency towards a
and Belgian centres) lower incidence and rate of new vertebral fractures in
the group taking daily continuous risedronate, but this
was not statistically significant
Fogelman, 2000%* 2.5and 5 mg Any vertebral height Risedronate 2.5 mg: 8/60
per day ratio below 3 SD of the Risedronate 5 mg: 8/112
mean for the study Placebo: 17/125
population RR, 5 mg vs placebo, 0.53 (95% CI1 0.24 to 1.17)
Harris, 1999'32 2.5and 5 mg 5% + semi-quantitative  Risedronate 5 mg: 61/696
per day method Placebo: 93/678
RR 0.64 (95% CI 0.47 to 0.87)
McClung, 1998'33 25and5mg  NA NA
per day
McClung, 2001'*  25and5mg  NA NA
per day
Reginster, 2000'3° 2.5and 5 mg 5% + semi-quantitative  Risedronate 5 mg: 53/344
per day method Placebo: 89/346

RR 0.60 (95% CI 0.44 to 0.81)

Comeparison: 01 Risedronate 5 mg for established osteoporosis - vertebral fracture
Outcome: 01 Postmenopausal women with established osteoporosis — vertebral fracture (15% definition)
Risedronate 5 mg Placebo RR Weight RR

Study n/N n/N (95% CI Random) % (95% CI Random)

Harris, 1999'32 61/696 93/676 - 50.1 0.64 (0.47 t0 0.87)

Reginster, 2000'** 53/344 89/346 - 49.9 0.60 (0.44 t0 0.81)
Total (95% Cl) 114/1040 182/1024 > 100.0 0.62 (0.50 to 0.77)
Test for heterogeneity x> = 0.09,df = |,p = 0.77
Test for overall effect z = —4.36, p = 0.00001

01 02 | 510
Favours treatment  Favours control

FIGURE 16 Risedronate: vertebral fracture in severe postmenopausal osteoporosis

vertebral fracture of 0.8 (95% CI 0.7 to 1.0;
authors’ calculation).

The only study that provided non-vertebral
fracture data in women with osteoporosis or
osteopenia who received 5 mg of risedronate?* did
not produce a statistically significant result (RR
0.55, 95% CI 0.22 to 1.34).

Thus, risedronate at a dose of 5 mg per day
appears to reduce the risk of non-vertebral
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fracture in women with severe osteoporosis, but
has not been demonstrated to reduce the risk of
non-vertebral fracture in women with osteoporosis
without fracture or with osteopenia.

Hip fracture

Three studies reported hip fracture data (Table 26).
Pooling data from the Reginster study'®® with data
from the Harris study'*? yielded a relative risk of

hip/pelvis fracture of 0.77 (95% CI 0.46 to 1.27) in 39
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TABLE 25 Risedronate in postmenopausal osteoporosis or osteopenia: non-vertebral fracture data

Study Risedronate dose

Clemmesen, 1997'3! 2.5 mg daily or cyclically

No. of women in each group suffering non-vertebral fracture

Continuous risedronate: 4/44

Cyclical risedronate: 9/44
Placebo: 4/44
RR, continuous risedronate vs placebo, 1.00 (95% CI 0.27 to 3.75)

Fogelman, 2000%* 2.5 and 5 mg per day

Risedronate 2.5 mg: 4/184

Risedronate 5 mg: 7/177
Placebo: 13/180
RR, 5 mg vs placebo, 0.55 (95% CI 0.22 to 1.34)

Harris, 1999'32 2.5 and 5 mg per day

Risedronate 5 mg: 33/812

Placebo: 52/815
RR 0.64 (95% CI 0.42 to 0.97)

McClung, 1998'% 2.5 and 5 mg per day

Non-vertebral fractures were said to be few in number and

comparable between groups. More specific data were not available

McClung, 2001 '3 2.5 and 5 mg per day

Risedronate: 583/6197

Placebo: 351/3134%
RR 0.84 (95% CI 0.74 to 0.95)

Reginster, 2000'3 2.5 and 5 mg per day

Risedronate 5 mg: 36/406

Placebo: 51/406
RR0.71 (95% Cl 0.47 to 1.06)

Comparison: 02 Risedronate for established osteoporosis — non-vertebral fracture
Outcome: 01 Postmenopausal women with established osteoporosis — non-vertebral fracture
Risedronate 5 mg Placebo RR Weight RR

Study n/N n/N (95% CI Random) % (95% CI Random)

Harris, 1999'32 33/812 52/815 —— 47.4 0.64 (0.42 t0 0.97)

Reginster, 2000'35 36/406 51/406 —H 52.6 0.71 (0.47 to 1.06)
Total (95% Cl) 69/128 103/1221 - 100.0 0.67 (0.50 to 0.90)
Test for heterogeneity x2 = 0.12,df = |,p = 0.73
Test for overall effect z = -2.66, p = 0.008

01 02 | 510
Favours treatment  Favours control

FIGURE 17 Risedronate: non-vertebral fracture in severe postmenopausal osteoporosis

women with severe osteoporosis who received a
5-mg dose of risedronate compared with placebo.
The McClung study'®* did not provide usable data
separately in relation to women receiving 2.5- and
5-mg doses of risedronate. However, according to
the authors’ calculations, the higher dose did not
appear to confer increased protection on women in
the younger, osteoporotic, stratum: the risk of hip
fracture relative to placebo was calculated to be

0.5 (95% CI 0.3 to 0.9) in women receiving 2.5 mg,
and 0.7 (95% CI 0.4 to 1.1) in those receiving

5 mg. Therefore, data relating to women with

severe osteoporosis in the younger, osteoporotic,
stratum of the study, regardless of risedronate dose,
were pooled with data relating to women with
severe osteoporosis receiving a 5-mg dose from the
Harris and Reginster studies, yielding a relative
risk of hip fracture of 0.60 (95% CI 0.42 to 0.88) in
women with severe osteoporosis (Figure 18).

Pooling data from all women in the younger,
osteoporotic, stratum of the McClung study with
data relating to women in the Harris and
Reginster studies who received a 5-mg dose
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TABLE 26 Risedronate in postmenopausal osteoporosis or osteopenia: hip fracture data

Study Risedronate dose

Harris, 1999'32 2.5 and 5 mg per day

No. of women in each group suffering hip fracture

Risedronate 5 mg: 12/812
Placebo:

15/815

RR 0.80 (95% Cl 0.38 to 1.70)

McClung, 2001 '3 2.5 and 5 mg per day

Risedronate: 137/6197
Placebo:

95/3134

RR 0.73 (95% Cl 0.56 to 0.94)

Younger, osteoporotic, group:
Risedronate: 55/3624

Placebo:

46/1821

RR 0.60 (95% Cl 0.41 to 0.89)

Older group:
Risedronate: 82/2573

Placebo:

RR 0.85

49/1313
(95% C10.60 to 1.21)

Separate figures were not presented for the 2.5- and 5-mg groups,
but the authors calculated a risk of hip fracture relative to placebo
of 0.5 (95% ClI 0.3 to 0.9) in women in the younger stratum

receiving 2.5 mg, and of 0.7 (95% CI 0.4 to |.1) in those receiving

5mg

Reginster, 2000'3* 2.5 and 5 mg per day

RR 0.74

Risedronate 5 mg: 14/406
Placebo:

19/406
(95% Cl1 0.37 to 1.45)

Comparison: 05 Risedronate for established osteoporosis - hip fracture
Outcome: 01 Postmenopausal women with established osteoporosis — no. suffering hip/pelvis fracture
Risedronate 2.5/5mg  Placebo RR Weight RR

Study n/N n/N (95% CI Random) % (95% CI Random)

Harris, 1999'32 12/812 15/815 —— 249 0.80 (0.38 to 1.70)

McClung, 2000'3 22/1128 25/575 —i— 443 0.45 (0.26 t0 0.79)

Reginster, 2000'35 14/406 19/406 —— 30.8 0.74 (0.37 to 1.45)
Total (95% Cl) 48/2346 59/1796 - 100.0 0.60 (0.42 to0 0.88)
Test for heterogeneity X2 = 1.95,df = 2,p =038
Test for overall effect z = -2.63, p = 0.009

01 02 | 510
Favours treatment  Favours control

FIGURE 18 Risedronate: hip fracture in severe postmenopausal osteoporosis

indicated a protective effect of risedronate against
hip fracture in women with severe osteoporosis or
osteoporosis (RR 0.66, 95% CI 0.48 to 0.89)
(Figure 19).

Thus, although risedronate at a dose of 5 mg per
day appears to reduce the risk of hip fracture in
women with severe osteoporosis or osteoporosis,
there is no evidence to suggest that it does so in
postmenopausal women with osteopenia, and it
cannot be demonstrated that it offers protection
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solely in women with osteoporosis without fracture.
Subgroup analysis in the McClung study'**
indicated that, in the younger, osteoporotic,
stratum, risedronate was effective in preventing
hip fracture in women with severe osteoporosis
(RR relative to placebo 0.45, 95% CI 0.26 to 0.79),
but did not demonstrate that it did so in those
without baseline fractures (RR 0.6, 95% CI 0.3 to
1.2). Similarly, risedronate was not demonstrated
to be effective in women in the elderly stratum,
who were not necessarily osteoporotic; their risk of
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Comeparison: 12 severe osteoporosis or osteoporosis — 5 mg + some 2.5 mg - hip fracture

Outcome: 01 Hip fracture
Risedronate Control RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
Harris, 1999'32 12/812 15/815 —a— 16.6 0.80(0.38 to 1.70)
McClung, 2000'3¢ 55/3624 46/182 - 628  0.60 (041 to 0.89)
Reginster, 2000'35 14/406 19/406 —a— 20.6 0.74 (0.37 to 1.45)
Total (95% CI) 81/4842 80/3042 - 100.0 0.66 (0.48 to 0.89)
Test for heterogeneity x> = 0.59, df = 2,p = 0.75
Test for overall effect z = -2.68, p = 0.007
0l 02 | 510

Favours treatment  Favours control

FIGURE 19 Risedronate: hip fracture in severe postmenopausal osteoporosis or osteoporosis

TABLE 27 Risedronate in postmenopausal osteoporosis or osteopenia: wrist fracture data

Study Risedronate dose
Harris, 1999'32 2.5 and 5 mg per day
Reginster, 2000'3* 2.5 and 5 mg per day

hip fracture relative to placebo was 0.85 (95% CI
0.60 to 1.21).134

Wrist fracture

Only two studies provided wrist fracture data
(Table 27). Pooling data from the Reginster
study!®® with data from the Harris study'* yielded
a relative risk of wrist fracture of 0.68 (95% CI
0.43 to 1.08) in women with severe osteoporosis
who received a 5-mg dose of risedronate
compared with placebo (Figure 20). Pooled data
from the same studies (again using unpublished
data from the Reginster study!*) indicated that a
5-mg dose of risedronate was associated with a
relative risk of fracture of the humerus of 0.46
(95% CI 0.73 to 0.93).

Thus, risedronate at a dose of 5 mg per day
appears to reduce the risk of vertebral and non-
vertebral fracture in women with severe
osteoporosis. It also appears to reduce the risk of
hip fracture in women with severe osteoporosis or
osteoporosis. However, it has not been
demonstrated to reduce the risk of vertebral

No. of women in each group suffering wrist fracture

Risedronate 5 mg: 14/812
Placebo: 22/815
RR 0.64 (95% CI1 0.33 to 1.24)

Risedronate 5 mg: 15/406
Placebo: 21/406
RR 0.71 (95% CI1 0.37 to 1.37)

fracture or non-vertebral fracture in women with
osteoporosis without fracture or with osteopenia.

Quantity and quality of research available:
risedronate in postmenopausal women with
normal BMD

One study® was identified that compared cyclic
and continuous risedronate, at a dose of 5 mg per
day, with placebo in early postmenopausal women
with normal BMD, and that reported fracture data
(for details, see Appendix 10, Tables 149 and 150).
Randomisation was stratified by calcium intake
(<400, 400-650 and 650-1500 mg per day) and
calcium supplements were not provided. Mean
calcium intake was approximately 1 g per day. This
was originally designed as a 1-year study. At the end
of that year, participants were given three options:
to leave the study; to complete a second year
without therapy; or to continue on treatment for a
further year, with a further year without therapy
thereafter. As blinding of treatment allocation was
maintained throughout the study, and as the
options offered resembled the continuance and
compliance decisions made by subjects during the
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Comeparison: 06 Residronate for established osteoporosis — wrist fracture

Test for heterogeneity 2 = 0.06,df = |, p = 0.81
Test for overall effect z = -1.65,p = 0.10

Outcome: 01 Postmenopausal women with established osteoporosis - no. suffering wrist fracture
Risedronate 5 mg Placebo RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
Harris, 1999'3 14/812 22/815 —— 48.9 0.64 (0.33 to 1.24)
Reginster, 2000'% 15/406 21/406 —— 5.1 0.71 (0.37 to 1.37)
Total (95% CI) 29/1218 43/1221 — 100.0 0.68 (0.43 to 1.08)

0.1

0.2 | 5 10
Favours treatment

Favours control

FIGURE 20 Risedronate: wrist fracture in severe postmenopausal osteoporosis

course of any study, results relating to the entire
study period have been used here.

This study did not provide evidence of
appropriately masked randomisation or specify
that outcome assessment was blinded (see
Appendix 10, Table 151).

Assessment of effectiveness: risedronate in
postmenopausal women with normal BMD
Vertebral fracture

Two women, one in the cyclic risedronate group
and one in the continuous risedronate group, had
vertebral fractures during the follow-up period.
The relative risk of vertebral fracture could not be
calculated because the appropriate denominators
were not known.

Non-vertebral fracture

Six subjects (three in the cyclic risedronate group
and three in the placebo group) had non-vertebral
fractures as a result of accidental traumatic events.
The relative risk of non-vertebral fracture, in
women receiving continuous risedronate
compared with placebo, was 0.14 (95% CI 0.01 to
2.60); however, none of the fractures appeared
osteoporotic in nature.

Risedronate in postmenopausal osteoporosis or
osteopenia, and in postmenopausal women with
normal BMD: summary

The best evidence for the relative risk of vertebral
and non-vertebral fracture in women taking
risedronate at the licensed dose, compared with
placebo, is summarised in Table 28. All results,
except those for early postmenopausal women
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with normal BMD, relate to women receiving
supplementary calcium.

Thus, risedronate, at a dose of 5 mg per day, has
been shown to have a protective effect in relation
to vertebral and non-vertebral fracture in women
with severe osteoporosis, and in a combined group
of women with severe osteoporosis, osteoporosis or
osteopenia. However, it has not been
demonstrated to be effective in women with
osteopenia or with osteoporosis without fracture,
or in early postmenopausal women with normal
BMD (Table 28).

Risedronate: adverse effects

All of the studies of risedronate found that the
overall distribution of adverse events, and of
adverse upper gastrointestinal events, was
comparable in the intervention and placebo
groups (see Appendix 10, Table 152).

As for alendronate and etidronate, risedronate has
no documented extraskeletal benefits.

A weekly dose of 35 mg has been demonstrated to
be as safe as a daily dose of 5 mg, and as effective
in relation to BMD and vertebral fracture
outcomes. '

Risedronate: continuance and compliance
Continuance in women taking a 5-mg dose of
risedronate ranged from 46%°" to 78%** at 2 years
and from 51%'** to 62%'* at 3 years.

Only one study'* specifically talked about
compliance in terms of both the number of subjects
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TABLE 28 Relative risk of fracture: risedronate (5 mg per day) versus placebo

Group Vertebral All non- Hip/pelvis Wrist fracture Other non-
fracture vertebral fracture vertebral
fracture fracture
Women with severe 0.63 0.67 0.60 ~ 0.8 No data
osteoporosis (0.51t0 0.78)°  (0.50t0 0.90)?  (0.42 t0 0.88)°" (0.43 to 1.08)°
Women with severe No data 0.8 _ 0.66 - No data No data
osteoporosis or osteoporosis (0.7 to 1.0)' (0.48 to 0.89)¢'
(author’s
calculation)
Women with severe 0.62 0.66 No data No data No data
osteoporosis, osteoporosis (0.50 to 0.76)°  (0.50 to 0.87)°
or osteopenia
Women with osteoporosis No data No data 0.58 - Nodata No data
(0.27 to 1.24)"
Women with osteoporosis 0.53 0.55 No data No data No data
or osteopenia (0.24to 1.17)¢  (0.22 to 1.34)¢
Early postmenopausal No data 0.14 No data No data No data

women with normal BMD

Data are shown as RR (95% ClI)
? Based on data from Harris et al. (1999)'32 and Reginster et al. (2000).'*®
b Based on data from Harris et al. (1999),'3? Reginster et al. (2000)'3* and McClung (2001, younger osteoporotic cohort,

women with severe osteoporosis only).'3*
¢ Based on data from McClung (2001, younger osteoporotic cohort, all women).'3*
9 Based on data from Harris et al. (1999),'3? Reginster et al. (2000)'> and McClung (2001, younger osteoporotic cohort, all

women. 134

(0.01 to 2.60)"

¢ Based on data from Fogelman et al. (2000),%* Harris et al. (1999)'3? and Reginster et al. (2000).'*®

f Based on data from McClung (2001, younger osteoporotic cohort, women without baseline fracture only).

€ Based on data from Fogelman et al. (2000).2*
h Based on data from Mortensen et al. (1998).58

134

" Includes pooled 2.5- and 5-mg data relating to McClung (2001).'**

who continued to take the medication and the
proportion of medication that they had taken. This
found that, overall, 86% of subjects took at least
80% of their medication. However, as noted above,
only 62% of subjects in the 5-mg arm completed
the protocol.

Raloxifene

Quantity and quality of research available:
raloxifene in postmenopausal osteoporosis or
osteopenia

Two studies were identified that used
raloxifene in women with postmenopausal
osteoporosis or osteopenia. Both compared
raloxifene with placebo. In both studies, subjects
in both the intervention and control groups
received comparable doses of calcium and vitamin
D (for details, see Appendix 10, Tables 153 and
154). Neither study reported on quality of life
outcomes associated with raloxifene treatment, as
opposed to those related to vertebral fracture.

137,138

One study'®” was carried out in women with severe

osteoporosis; the other [the Multiple Outcomes of
Raloxifene Evaluation (MORE) study]138 was
carried out in women with osteoporosis, only 37%
of whom had vertebral fracture at entry (see
Appendix 10, Table 153). The trials varied in terms
of their duration and the doses of calcium and
vitamin D used (see Appendix 10, Table 153).

As reported, one study137 appeared to have
potential for bias in relation to randomisation and
blinding; the methodological quality of the other
study138 appeared to be high, with very limited
potential for the introduction of bias (see
Appendix 10, Table 155).

The MORE study was extended for a fourth year
to assess further multiple outcomes including
fractures and outcomes relating to breast cancer,
cardiovascular disease and uterine safety. In this
fourth year, participants were allowed to take other
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TABLE 29 Raloxifene in postmenopausal osteoporosis: vertebral fracture data

Study Raloxifene Fracture
dose definition

Lufkin, 1998'%7 60 and 120 mg 15%

MORE study'®® 60 and 120 mg 20%

bone-active agents in addition to the study
medication. As a higher proportion of women in
the placebo than in the treatment groups reported
the use of such agents,'®” the 4-year fracture data
have not been used in this review.

Assessment of effectiveness: raloxifene in
postmenopausal osteoporosis or osteopenia

Both of the identified studies used raloxifene at a
dose of 60 mg per day (the dose currently licensed
in the UK for the treatment of postmenopausal
osteoporosis) and also at 120 mg per day.

Vertebral fracture

Both studies presented separate vertebral fracture
data relating to the 60- and 120-mg dose

(Table 29).

The smaller of the two studies'®” did not produce
statistically significant results relating to vertebral
fracture using a 15% fracture definition (Zable 29).
The authors therefore reanalysed their results
using a fracture definition of at least 30%; they
then found a dose-dependent reduction, with a
relative risk of fracture of 0.64 (95% CI 0.30 to
1.40) in the 60-mg group and 0.31 (95% CI 0.11
to 0.87) in the 120-mg group. The larger MORE
study'®® found raloxifene to have a protective
effect against vertebral fracture in women with
osteoporosis with or without fracture.

Because the two studies used different fracture
definitions, it did not seem appropriate to
combine their results by meta-analysis. Instead, it
seemed more appropriate to utilise the results
from the MORE study, as this was a larger, better
quality. This study found the relative risk of
incident vertebral fracture in women with severe
osteoporosis or osteoporosis at 3 years, compared
with placebo, to be 0.65 (95% CI 0.53 to 0.79) in
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No. of women in each group suffering
vertebral fracture

Raloxifene 60 mg: 21/43

Raloxifene 120 mg: 20/45

Placebo: 18/45

RR, 60 mg vs placebo, 1.22 (95% CI 0.76 to 1.96)
RR, 120 mg vs placebo, 0.71 (95% CI 0.48 to 1.06)

Raloxifene 60 mg: 148/2259

Raloxifene 120 mg: 124/2277

Placebo: 231/2292

RR, 60 mg vs placebo, 0.65 (95% CI 0.53 to 0.79)
RR, 120 mg vs placebo, 0.54 (95% CI 0.44 to 0.67)

women receiving a 60-mg daily dose of raloxifene,
and 0.54 (95% CI 0.44 to 0.67) in those receiving
a 120-mg dose.

Subjects in the MORE study were divided into two
study groups: women with a 7-score below —2.5
but no vertebral fracture, and women who either
had low BMD with either one or more moderate
or severe or two or more mild vertebral fractures,
or had at least two moderate fractures regardless
of BMD. Each group was then randomised to
receive either placebo or one of two doses of
raloxifene.!*® Separate analysis of data relating to
the two groups indicates a relative risk of vertebral
fracture of 0.53 (95% CI 0.35 to 0.79) in women
with osteoporosis without fracture who received

60 mg and of 0.62 (95% CI 0.43 to 0.91) in
women who received 120 mg. In women with
severe osteoporosis, the relative risk of vertebral
fracture was 0.69 (95% CI 0.56 to 0.86) in women
receiving 60 mg and 0.51 (95% CI 0.40 to 0.65) in
women receiving 120 mg.

Data from the MORE study indicated that
raloxifene reduced the risk of vertebral fracture
similarly in smokers and non-smokers.!*

The company submission for raloxifene contains
subgroup analysis relating to participants without
vertebral fractures at study entry. This claims that
pooled data relating to the two doses of raloxifene
from the MORE study show a similar reduction in
relative risk of new vertebral fracture at 3 years in
such women whether they had osteoporosis (RR
versus placebo 0.31, 95% CI 0.06 to 0.71) or
osteopenia (RR versus placebo 0.53, 95% CI 0.32
to 0.88) at study entry; the numbers of women in
each group suffering such fractures were not
specified.’® However, as reported,'®® the entry
criteria for the MORE study would appear to
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TABLE 30 Raloxifene in postmenopausal osteoporosis: non-vertebral fracture data

No. of women in each group suffering non-vertebral fracture

The authors only provided the numbers of non-vertebral fractures

in each group, not the number of women suffering such fractures;
they stated that there was no significant difference between the
groups in terms of non-vertebral fracture

Study Raloxifene dose
Lufkin, 1998'%7 60 and 120 mg
MORE study'3® 60 and 120 mg

Data at 36 months:

Pooled raloxifene groups: 437/4536
Placebo: 240/2292
RR 0.92 (95% CI 0.79 to 1.07)

TABLE 31 Raloxifene in postmenopausal osteoporosis: hip fracture data

No. of women in each group suffering hip fracture

Raloxifene 60 mg: 0/48

Raloxifene 120 mg: 1/47
Placebo: 0/48
RR, 120mg vs placebo, 3.06 (95% CI 0.13 to 73.34)

Study Raloxifene dose
Lufkin, 1998'%7 60 and 120 mg
MORE study'3® 60 and 120 mg

Data at 36 months:

Pooled raloxifene groups: 40/4536
Placebo: 18/2292
RR 1.12 (95% CI1 0.65 to 1.95)

TABLE 32 Raloxifene in postmenopausal osteoporosis: wrist fracture data

Study Raloxifene dose

MORE study'3® 60 and 120 mg

No. of women in each group suffering non-vertebral fracture

Data at 36 months:

Pooled raloxifene groups: 151/4536
Placebo: 86/2292
RR 0.89 (95% CI 0.68 to I.15)

exclude women without vertebral fracture who
would be defined by their BMD as having
osteopenia rather than osteoporosis.

Non-vertebral, hip or wrist fracture

One study'®” only presented usable data on hip
fracture; additional data could not be obtained.
The other study'®® only presented pooled non-
vertebral fracture data from both raloxifene

groups.

Neither study demonstrated that raloxifene
produced a significant reduction in the risk of
non-vertebral, hip or wrist fracture (Tables 30-32).
However, women were required to discontinue

participation in the MORE study if their BMD had

decreased by at least 7% in the lumbar spine or
10% in the femoral neck at one year, or by at least

11% and 14%, respectively, at 2 years, or if at any
time during the study they had experienced more
than two incident vertebral fractures. As more
women left the placebo group than the
intervention groups for this reason, this may have
decreased the study’s ability to detect a statistically
significant result in relation to non-vertebral
fractures.'®8 Nonetheless, the size of the study was
such that its failure to demonstrate that raloxifene
has a significant effect on the risk of non-vertebral
fracture suggests that it in fact has no such effect.

Quantity and quality of research available:
raloxifene in postmenopausal women with
normal to low BMD

No RCTs were identified from the literature
search that studied the use of raloxifene in
postmenopausal women with normal to low BMD
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TABLE 33 Relative risk of fracture: raloxifene 60 mg versus placebo

Group Vertebral All non- Hip/pelvis Wrist fracture Other non-

fracture vertebral fracture vertebral
fracture fracture

Women with severe 0.69 No data No data No data No data

osteoporosis (0.56 to 0.86)°

Women with severe 0.65 0.92 .12 0.89 No data

osteoporosis or osteoporosis  (0.53 t0 0.79)  (0.79 to 1.07)°¢ (0.65 to 1.95)?° (0.68 to 1.15)?¢

Women with severe No data No data No data No data No data

osteoporosis, osteoporosis

or osteopenia

Women with osteoporosis 0.53 No data No data No data No data
(0.35 to 0.79)°

Women with osteopenia 0.53 No data No data No data No data
(0.32 to 0.88)°¢

Data are shown as RR (95% CI).

? Based on data from the MORE study.'*®

b Figures from pharmaceutical company submission.

¢ Pooled data from groups receiving 60- and 120-mg doses.

and that published fracture data. However, the
company submission®” indicated that three studies
had been undertaken in younger postmenopausal
women with normal to low BMD. Two of these
studies (studies GGGF and GGGG) were
undertaken in non-hysterectomised women, and
the third (study GGGH) in hysterectomised
women (for details see Appendix 10,

Tables 156—158). Interim data from study GGGF
have been published,’® as have pooled data from
studies GGGF and GGGG;® neither paper
published fracture data. Study GGGH remains
unpublished. These studies all used doses of 60
and 150 mg per day; two (GGGF and GGGG) also
used a 30-mg dose. One study (GGGH) also
included an oestrogen arm.

Two additional RCTs*792 were identified that
reported data relating to the impact of raloxifene
on quality of life in healthy postmenopausal
women without menopausal symptoms that
required therapy. One of these studies”® compared
raloxifene both with oestrogen and with placebo,
and the other?” with continuous combined HRT
(for details, see Appendix 10, Tables 156-158).
Both studies measured quality of life using the
Women’s Health Questionnaire.

Although the quality of the studies reviewed in this
section was generally good (see Appendix 10,

Tuble 158), the available evidence did not
demonstrate that randomisation was undertaken
in such a way as to prevent bias.
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Assessment of effectiveness: raloxifene in
postmenopausal women with normal to low BMD
Vertebral fracture

Fractures were a secondary end-point of all three
prevention studies. [Commercial-in-confidence
mformation removed.]

Non-vertebral fracture
No non-vertebral fracture data were reported from
any study.

Quality of life

In one quality of life study,” the only significant
changes in quality of life associated with raloxifene
were deterioration in menstrual symptom scores in
the 150-mg group (p < 0.05) and improvement in
mean anxiety/fears scores in the 60-mg group. The
other study that reported quality of life outcomes*’
found that women taking raloxifene reported a
significant improvement in sleep problems from
baseline. Statistically significant between-group
differences in relation to depressed mood and
menstrual symptoms favoured raloxifene, whereas
those relating to memory/concentration,
vasomotor symptoms and sexual behaviour
favoured HRT. Significantly fewer women taking
raloxifene said that their treatment worried them
(10% versus 20% taking HRT, p < 0.01); this may
reflect the increased occurrence of adverse events
(specifically breast pain and vaginal bleeding) in
the HRT group. Women taking raloxifene
reported significantly greater treatment
satisfaction than those taking HRT (p = 0.004).
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Raloxifene in postmenopausal osteoporosis or
osteopenia, and in postmenopausal women with
normal to low BMD: summary

The best available evidence suggests that, at the
licensed dose of 60 mg per day, raloxifene reduces
the risk of vertebral fracture both in women with
severe osteoporosis and in women with
osteoporosis without fracture (Table 33). Figures
included in the company submission suggest that
it also reduces the risk of fracture in women with
osteopenia although, as indicated above, such
women do not seem to meet the study inclusion
criteria. However, there is no evidence that
raloxifene reduces the risk of vertebral fracture in
early postmenopausal women with normal or low
BMD or of non-vertebral fractures in any women.

Raloxifene: associated effects

Raloxifene has a number of potential
consequences derived from its oestrogen agonist
and antagonist eftects. Some of these associated
effects are adverse, and some potentially
beneficial. The most serious adverse effect is the
risk of venous thromboembolism, which is
increased approximately three-fold.'*®!*! This
level of risk was seen in the MORE study (see
Appendix 10, Table 159).

Pooled data from studies GGGF and GGGG
indicated that a significantly higher proportion of
women receiving 60 mg raloxifene suftered hot
flushes compared with those receiving placebo
(25% versus 18%, p = 0.04).%% However, these hot
flushes were generally mild, and did not cause
women to withdraw from the trials. These figures
are comparable with those obtained by meta-
analysis of data from five placebo-controlled
studies; this also found a significantly higher
incidence of hot flushes in women treated with
raloxifene than in those receiving placebo (24.6%
versus 18.3%, p < 0.05).'*

In another study reviewed here, 37 arthralgia and
dizziness were significantly more common in
women treated with raloxifene than in those
treated with placebo, although these were not
found in the larger MORE study (see Appendix
10, Table 159). Leg cramps have also been found
to be significantly more common in women
receiving raloxifene (5.5% versus 1.9%,

p< 0.05),142 as have an influenza-like syndrome,
endometrial cavity fluid, peripheral oedema and
worsening of diabetes.'*?

Data from the MORE study indicate that
raloxifene may offer protection against breast
cancer, at least in the short term: at 4 years, the

relative risk of all types of breast cancer was 0.38
(95% CI 0.24 to 0.58) in the raloxifene group
compared with placebo, and the relative risk of
invasive breast cancer was 0.28 (95% CI 0.17 to
0.46).143

The impact of raloxifene on cardiovascular disease
is not clear: it lowers fibrinogen levels'** and total
and low-density lipoprotein cholesterol®®137:144.145
without reducing high-density lipoprotein
cholesterol,*®1#* but there are as yet no available
data to suggest that it reduces cardiovascular
events.'10

Raloxifene is not significantly different to placebo
in terms of the incidence of vaginal bleeding or of
changes in endometrial thickness.'*?

Raloxifene: continuance and compliance

In the studies reviewed in this section, the
percentage of subjects receiving 60 mg raloxifene
who completed the protocol ranged from over
90% in a 1-year studyl?’7 to 78% at 3 years.188

In the MORE study, 92% of subjects were said to
take more than 80% of the study medication; there
was no difference between groups in
compliance.'®® Another study found that 95% of
women on raloxifene reported that they were
taking their double-blinded medication regularly,
compared with 86% of those on HRT (p < 0.01);
however, pill counts did not indicate a significant
difference between the groups in this respect.’ In
the USA, a retrospective search of a pharmacy
prescription database!*” found that 56% of women
who were members of the Kaiser Foundation
Health Plan, a large health maintenancy
organisation, who had been prescribed raloxifene,
had discontinued treatment by 24 months.

Teriparatide [recombinant human parathyroid
hormone (1-34)]

Quantity and quality of research available:
teriparatide in postmenopausal osteoporosis or
osteopenia

Three RCTs"*118-1%1 were identified that
compared teriparatide with another of the
interventions or comparators reviewed in this
report in women with postmenopausal
osteoporosis or osteopenia, and that reported
fracture outcomes (for details, see Appendix 10,
Tables 160 and 161). A fourth study,152 which
compared teriparatide plus HRT with HRT alone,
was excluded because it was not truly randomised.
It had originally been intended to recruit 40
women to this trial but, after 11 women had been
recruited and randomised, the new owners of the
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TABLE 34 Teriparatide in postmenopausal osteoporosis or osteopenia: vertebral fracture data

Study Fracture

definition

Teriparatide
dose

Cosman, 2001 '8 25 pg (400 1IU)  15% and 20%

per day

Neer, 2001 %" 20 or 40 pg

per day

20%

company that supplied the teriparatide would only
supply it to those women who had already been
randomised at that time. A further eight women
had at that point consented to participate: five
refused randomisation and the remaining three
who consented to randomisation could not be
oftered teriparatide because of the company’s
withdrawal; they therefore agreed to take part in
the control arm of the trial. As a result, the trial
cannot be described as truly randomised.

No studies were identified that reported the
impact of teriparatide on quality of life. A study,
available only in abstract form, which assessed the
impact of incident vertebral and non-vertebral
fractures on quality of life in a subset of
participants in a larger, unspecified, RCT was not
relevant in this context.

150

Only one of the identified studies”* compared
teriparatide with another active intervention: this
compared a dose of 40 pug per day (twice the US
licensed dose) with a 10 mg per day dose of
alendronate in women with osteoporosis. The
choice of teriparatide dose pre-dated the
conclusion of the large fracture prevention tria
whose findings in relation to the balance of
skeletal benefits and adverse events determined
the US licensed dose. This study only provided
data on non-vertebral fracture. Of the remaining
studies, both compared teriparatide with placebo,
one in women with severe osteoporosis,'°! and the
other in women with severe osteoporosis or
osteoporosis who had been on HRT for at least

2 years.'*8

1151

In one study, subjects were given a multivitamin
including 400 IU per day vitamin D, and
nutritional advice to maintain total calcium intakes
of 1500 mg per day.!*® In another, all subjects
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No. of women in each group suffering
vertebral fracture

Using the 20% definition, no vertebral fractures
occurred in the teriparatide/HRT group, compared
with seven in the HRT-only group (p < 0.02). The
number of women in the HRT-only group who
suffered such fractures was not stated

Teriparatide 20 pg: 22/444

Teriparatide 40 pg: 19/434

Placebo: 64/448

RR, 20 g vs placebo, 0.35 (95% CI 0.22 to 0.55)
RR, 40 g vs placebo, 0.31 (95% CI 0.19 to 0.50)

were given 1000 mg calcium and 400-1200 IU
vitamin D per day.’®! The third study, which was
only available in abstract form, did not comment
on subjects’ calcium and vitamin D intakes.

The reported quality of the identified studies was
fair (see Appendix 10, Table 162), although in two
studies?1°! it was not clear that randomisation
was not open to bias.

Assessment of effectiveness of teriparatide in
postmenopausal osteoporosis or osteopenia
Comparisons with active treatment

The study that compared women taking 40 pg per
day teriparatide (twice the US licensed dose) with
those taking 10 mg per day alendronate did not
report vertebral fracture data. However, back pain
was reported significantly less frequently by
women in the teriparatide group (6%) than by
those in the alendronate group (19%, p = 0.012).
Mean height did not change from baseline in
either group.”

This study found no significant difference in terms
of non-vertebral fracture between women taking
teriparatide and those taking alendronate (relative
risk of fracture 0.30, 95% CI 0.09 to 1.05).*

Comparisons with placebo

Vertebral fracture

Only one of the placebo-controlled studies
provided data on the number of women in each
group who suffered incident vertebral fractures
(Table 34). In this study,151 the relative risk of such
fracture, in women receiving the US licensed dose
of teriparatide (20 wg per day) compared with
placebo, was 0.35 (95% CI 0.22 to 0.55); the
relative risk in women receiving 40 pg per day was
0.31 (95% CI 0.19 to 0.50). In the other study,'*®
significantly fewer vertebral fractures occurred in

49



50

Effectiveness

TABLE 35 Teriparatide in postmenopausal osteoporosis or osteopenia: non-vertebral fracture data

Study Teriparatide dose

Neer, 20013 20 or 40 g per day Teriparatide 20 pg: 34/541
Teriparatide 40 g: 32/552

Placebo: 53/544

RR, 20 g vs placebo, 0.65 (95% CI 0.43 to 0.98)
RR, 40 g vs placebo, 0.60 (95% CI 0.39 to 0.91)

TABLE 36 Relative risk of fracture: teriparatide 20 g per day versus placebo

No. of women in each group suffering non-vertebral fracture

Group Vertebral All non- Hip fracture Wrist fracture  Humerus
fracture vertebral fracture
fracture
Women with severe 0.35 0.65 0.50 0.54 0.80
osteoporosis (0.22 to 0.55)° (0.43 t0 0.98)?  (0.09 to 2.73)° (0.22 to 1.35)° (0.22 to 2.98)°
Women with osteoporosis No data No data No data No data No data

or osteopenia

Data are shown as RR (95% ClI).
“ Based on data from Neer et al. (2001).'%!

the teriparatide group than in the placebo group;
however, the number of women suffering such
fractures was not stated.

Non-vertebral fracture

Only one placebo-controlled study reported non-
vertebral fracture data'®! (Table 35): it found that
the risk of non-vertebral fracture was significantly
reduced in women receiving teriparatide, at either
20 or 40 pg per day, compared with placebo
(1able 35). However, it was not large enough to
demonstrate a significant reduction in fracture of
the hip (RR 0.50, 95% CI 0.09 to 2.73), wrist (RR
0.54, 95% CI 0.22 to 1.35) or humerus (RR 0.80,
95% CI 0.22 to 2.98) in women receiving a 20-pg
daily dose of teriparatide.

Quantity and quality of research available:
teriparatide in postmenopausal women not
selected for low BMD

No studies were identified that used teriparatide
in postmenopausal women not selected for low
BMD.

Teriparatide in postmenopausal osteoporosis:
summary

The available evidence indicates that teriparatide
reduces the risk of vertebral and non-vertebral
fracture relative to placebo in women with severe
osteoporosis (Table 36). However, it has not been
demonstrated by direct comparison to be superior
to alendronate in this respect, nor has its efficacy

been demonstrated in women with osteoporosis
without fracture or osteopenia.

Teriparatide: side-effects

The studies reviewed in this report mention a
number of side-effects that appear to be associated
with teriparatide. In one study,'®! women in the
treatment group were significantly more likely
than those in the placebo group to report nausea
and headache; however, another study'*® specified
that there were no reports of nausea. One study'5!
reported that a large proportion of subjects had
mild discomfort at the injection sites (for details,
see Appendix 10, Table 163).

A systematic review of PTH for the treatment of
osteoporosis suggests that it was associated with
hypercalcaemia in a small proportion of patients.
This occurred early in treatment, and may have
been dose dependent. There was no published
evidence that PTH use increased the risk of

cancer. %3

Teriparatide: continuance and compliance

Two studies?*!*® stated how many women in the
treatment arm completed the protocol. In a study
in which treatment lasted a median of 14
months,™ 70% of women receiving 40 pg per day
teriparatide completed the protocol compared
with 78% of those receiving 10 mg per day
alendronate. In a 3-year study, 78% of those
receiving 25 pg per day teriparatide completed
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the protocol, compared with 100% of the placebo
arm.'*

Two studies”*!®! commented on compliance with
the teriparatide regimen. One®! stated that
median compliance with treatment, assessed by
pill counts of oral medication and measurement of
volume of injectable medication returned at each
study visit, was 67% in women receiving
teriparatide group compared with 71% in those
receiving alendronate. In the other study,'*®
average compliance with injections was assessed,
on the basis of medications returned at each yearly
visit, to range between 79 and 83%; the rates did
not differ significantly between the two
teriparatide groups and the placebo group.

Description of comparator
treatments

Calcium

Calcium supplements are usually only required
where dietary calcium intake is deficient. The UK
Reference Nutrient Intake (RNI) for calcium, in
people aged 19 and over, is 700 mg per day; in
1998, the Department of Health felt that the
evidence was insufficient to recommend a higher
intake for older women.! However, older people
may require a higher calcium intake because of
impaired absorption.

A calcium intake double the RNI has been
recommended in patients with osteoporosis and, if
the actual dietary intake is less than the RNI, it
has been suggested that a daily supplement of as
much as 40 mmol (approximately 1.6 g) is
appropriate.*!

Many formulations containing calcium are
available.

Vitamin D

The term ‘vitamin D’ is broadly applied to a range
of compounds, including ergocalciferol (calciferol,
vitamin Dy) and cholecalciferol (vitamin Ds), as
well as the vitamin D derivatives dihydrotachysterol,
alfacalcidol (1-hydroxycholecalciferol) and
calcitriol (1,25-dihydroxycholecalciferol). Only
vitamin Dy and vitamin Dy are discussed in this
section; vitamin D derivatives will be discussed in
the section on calcitriol, below.

Vitamin D has a direct effect on bone strength by
aiding the absorption of calcium and promoting
bone mineralisation. It also appears to have an
independent effect on the risk of osteoporotic
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fracture by reducing postural sway. Thus, recent
research has shown that, in postmenopausal
women with osteoporosis, vitamin D deficiency is
associated with increased body sway and an
elevated risk of falls and related fractures.'®*

Vitamin D deficiency is not uncommon in elderly
people living alone. It can be prevented by taking
a daily oral supplement of 20 wg (800 units) of
vitamin Dy (double the RNI for people aged

65 years and over). No plain tablet of this strength
is available, but calcium and vitamin Dy tablets can
be given, even if the calcium is unnecessary.41

Vitamin Dy is contraindicated in patients with:

¢ hypercalcaemia

e metastatic calcification.*!

Calcitriol

Calcitriol [1,25-dihydroxycholecalciferol;
1,25(OH)yD3] is the most physiologically active
metabolite of vitamin D," and the only one that
is licensed in the UK for the treatment of
postmenopausal osteoporosis. The licensed dose
for severe osteoporosis is 250 ng (0.25 pg) twice
daily.41

Calcitriol is contraindicated in patients with:

¢ hypercalcaemia

e metastatic calcification.*!

Plasma calcium and creatinine should be
monitored in women taking calcitriol.*!

Calcitriol has a shorter duration of action than
vitamins Dy and D3, and therefore problems

associated with hypercalcaemia due to excessive
dosage are shorter lasting and easier to treat.*!

Calcitriol is marketed by Roche as Rocaltrol®.
Rocaltrol is available in 250- and 500-ng capsules,
at a net price, for 20 capsules, of £4.12 and £7.36,
respectively.!

HRT

The term HRT refers to the use of female sex
steroid hormones (oestrogen with or without
progestogen) in perimenopausal and
postmenopausal women for non-contraceptive
purposes. As the main purpose of HRT is
oestrogen supplementation, women without a
uterus may be given unopposed oestrogen.
However, to reduce the risk of cancer of the
endometrium, women with an intact uterus should
also be given progestogen. In women who have
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suffered from endometriosis, endometrial foci may
remain despite hysterectomy, and the addition of a
progestogen is therefore also recommended for
these women.*! Progestogen may be given either
sequentially (for the last 10-14 days of each
28-day oestrogen treatment cycle) or continuously
alongside oestrogen (usually combined in one
preparation).*

HRT is licensed for the prophylaxis of
postmenopausal osteoporosis. For this purpose,
small doses of oestrogen may be given for several
years starting in the perimenopausal period. They
are usually given orally or transdermally, although
subdermal administration is also possible. In
particular, it is currently recommended that
women who undergo natural or surgical
menopause before the age of 45 years should be
given HRT for 5-10 years. It is currently felt that,
in menopausal women with a uterus, the risks of
taking HRT for longer than 5 years may outweigh
the benefits, but long-term HRT may be
considered if several risk factors for osteoporosis
are present.*!

HRT is contraindicated in:

pregnant or breast-feeding women

e women with oestrogen-dependent cancer

e women with active thrombophlebitis,
thromboembolic disorders or a history of
recurrent venous thromboembolism (unless
already on anticoagulant treatment)

e women with liver disease

e women with Dubin-Johnson and Rotor
syndromes

e women with undiagnosed vaginal bleeding.*!

In women with predisposing factors to DVT and
pulmonary embolism (such as a personal or family
history of DVT or pulmonary embolism, severe
varicose veins, obesity, surgery, trauma or
prolonged bed rest), the need for HRT should be
reviewed as in some cases the risks of treatment
may exceed the benefits. Travel may also increase
the risk of DVT.*!

Several HRT preparations are available. The
‘natural’ oestrogens include CEEs and the plant
derivatives estradiol, estrone and estriol; the latter
are identical in structure to human oestrogens'®®
and are considered to have a more appropriate
profile for HRT than synthetic oestrogens
(ethinyloestradiol and mestranol).*! In the USA,
CEEs are most commonly used; the dose is
0.625-1.25 mg per day. In the UK, oestradiol is
most frequently used; the oral dose is 1-2 mg per

day and the transdermal dose 50 wg per day.*!
Transdermal oestrogen is less likely to cause
headache and nausea than oral oestrogen.'%’

More than 95% of women who take sequential
HRT will have monthly withdrawal bleeding, while
more than 75% of women who receive continuous
combined preparations will have some bleeding
during the first year, and approximately 10-15%
will continue to have some bleeding after

12 months. Endometrial biopsy is recommended
in women on cyclic progestin whose bleeding
begins before day 6 of the cycle or is unusually
heavy and prolonged, and in women on
continuous therapy whose bleeding continues for
more than 6 months. As a result, more than 10%
of women receiving HRT may require endometrial
biopsy each year. As women who have recently
experienced menopause are at higher risk of
excessive, unpredictable bleeding while receiving
continuous therapy,'®” continuous preparations
are not recommended for use in the
perimenopause or within 12 months of the last
menstrual period.*!

Results: comparator treatments

For each of the relevant interventions, the studies
that compare the intervention with other active
interventions are discussed before those that
compare the intervention with placebo. Studies in
which both the intervention and control groups
receive other interventions (calcium, vitamin D or
HRT) in comparable doses are treated as
comparisons with placebo/no treatment.

Calcium

Quantity and quality of research available:
calcium in postmenopausal osteoporosis or
osteopenia

Four RCTs%1198-160 ywere identified that met the
inclusion criteria and that compared the effects
of calcium, with or without vitamin D, with those
of another intervention or comparator reviewed
in this report, and that reported fracture
outcomes. Only one of these studies was a
comparison with active treatment (calcitriol).
The remainder®"13%15% were comparisons with
placebo or no treatment. All four studies used
doses of 1-1.2 g per day of calcium, comparable
with the licensed dose of 1-1.5 g per day (for
details of study design, see Appendix 10,

Tables 164 and 165). No study was found that
reported quality of life outcomes in women with
postmenopausal osteoporosis or osteopenia who
were taking calcium.

160
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TABLE 37 Calcium in postmenopausal osteoporosis or osteopenia: vertebral fracture data

Study Calcium dose

Hansson, 1987°¢' | g per day Not given

Orimo, 1987'°8 | g per day 20%

Recker, 1996'%° |.2 g per day 20%

Tilyard, 1992'¢° | g per day 15%

All four studies reported results relating to women
with severe osteoporosis. One study,'*® which
reported the spine antifracture efficacy of calcium
in elderly women with low self-chosen calcium
intakes, with and without pre-existing vertebral
fractures, did not select participants on the basis
of low BMD. However, this study was designed to
evaluate vertebral fracture in two groups: women
with, and those without, prevalent vertebral
fractures on entry. For logistical reasons, it was
necessary to randomise subjects to treatment
without reference to their prevalent fracture status,
but when they were broken down into fracture and
non-fracture groups for analysis the subgroups
were found to be similar in age and customary
calcium intake. The results relating to women with
prevalent fractures are therefore reported here,
and those relating to women without prevalent
fractures are reported in a later section.

As reported, the methodological quality of most of
these studies was not high (see Appendix 10,

Table 166). In particular, most failed to
demonstrate that the method of randomisation
did not allow bias. One study®! also failed to give
sufficient information regarding the baseline
comparability of the treatment group, while in
another'?® the efficacy of calcium may have been
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Fracture definition

No. of women in each group suffering vertebral
fracture

One vertebral fracture occurred in the calcium group
and one in the control group; the relative risk of
fracture cannot be calculated as the denominators are
not clear

There were 108 new vertebral fractures in the
calcium group and 79 in the control group. No data
were available relating to the number of women
suffering these fractures

Calcium: 15/53
Placebo: 21/41
RR 0.55 (95% Cl 0.33 to 0.93)

Year |:

Calcium: 17/253

Calcitriol: 14/262

RR 1.26 (95% Cl 0.63 to 2.50)
Year 2:

Calcium: 30/240

Calcitriol: 14/236

RR2.11 (95% CI 1.15 to 3.87)
Year 3:

Calcium: 44/219

Calcitriol: 12/213

RR 3.57 (95% Cl 1.94 to 6.56)

underestimated because of the significant
difference between the calcium and control groups
in terms of number of baseline fractures.

Assessment of effectiveness of calcium in
postmenopausal osteoporosis or osteopenia
Comparison with active treatment

In the second and third years of the study that
compared 1 g per day calcium with 0.25 ug per
day calcitriol,'® a significantly greater number of
women in the calcium group suffered incident
vertebral fractures when compared with the
calcitriol group. However, this effect was evident
only after 2 years of treatment (Table 37), and the
total 3-year figures are not presented. Moreover,
subgroup analysis indicated that no significant
treatment effect was seen in women with six or
more vertebral fractures at baseline,'®® or in those
aged 64 years or younger.'%!

Over the 3-year period, 11 women in the calcitriol
group suffered non-vertebral fractures, compared
with 22 in the calcium group (RR 0.49, 95% CI
0.24 to 0.99).1%°

Comparisons with placebo or no treatment
Vertebral fracture
These studies are diverse in their findings. In one
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TABLE 38 Calcium in postmenopausal women not selected for low BMD: comparisons with active treatment

Study Comparator

Type of fracture Calcium Comparator

No. of subjects suffering
fracture

RR of fracture
(95% CiI): calcium
vs comparator

Komulainen, 1998'¢2  Calcium + vitamin D5 Non-vertebral I5/116 /116 1.36 (0.65 to 2.84)
Hip 2/116 /116 2.00 (0.18 to 21.75)

Komulainen, 1998'¢2  HRT Non-vertebral I5/116 6/116 2.50 (1.01 to 6.22)
Hip 2/116 o/116 5.00 (0.24 to 103.03)

Komulainen, 1998'®2  HRT, calcium, vitamin D;  Non-vertebral 15/116 7/116 2.14 (0.91 to 5.06)
Hip 2/116 o/116 5.00 (0.24 to 103.03)

small study,®! the number of vertebral fractures
was the same in the calcium and untreated groups.
A second study found more incident fractures in
the calcium group than in the control group, but
did not indicate how many women suffered such
fractures; '8 without this information, the relative
risk of fracture cannot be calculated and it is
impossible to exclude the possibility that, although
there were more fractures in the calcium group, a
smaller proportion of women in that group may
have suffered such fractures than in the control
group. In addition, in this study, as noted above,
disparity between the groups at baseline may have
disadvantaged the calcium group. The third
study'® found that calcium reduced the risk of
incident vertebral fracture in women with low self-
chosen calcium intakes (RR versus placebo 0.55,
95% CI 0.33 to 0.93) (1able 37).

Non-vertebral fracture
None of the non-comparative studies provided
data relating to non-vertebral fracture.

Quantity and quality of research available:
calcium in postmenopausal women not selected
for low BMD

Four RCTs"> 74199162 were identified that studied
the use of calcium in postmenopausal women with
normal or unspecified BMD, and that provided
fracture data. One of these studies was carried out
in non-osteoporotic early postmenopausal
women,'% and another in healthy postmenopausal
women with normal BMD and no prevalent
fractures.”* Another study!'®” has been mentioned
earlier: it reported the spine antifracture efticacy
of calcium in elderly women with low self-chosen
calcium intakes who were not selected on the basis
of low BMD. The results relating to women

without prevalent fractures at entry are reported in
this section. The fourth study”® was carried out in
women without symptomatic vertebral fractures,
who again were not selected on the basis of low
BMD. Women were originally recruited for

2 years, but 86 of the 122 women who completed
that original 2-year study agreed to continue in
the study for a further 2 years, still blinded to
their treatment allocation and BMD results.'%
Both the 2-year and the 4-year results are
therefore reported here.

One study'®? compared calcium alone with
calcium plus vitamin D3, HRT, and HRT plus
calcium and vitamin Dy. The remaining three
studies were placebo controlled (for further
details, see Appendix 10, Tables 167 and 168).

In terms of reporting quality, none of these studies
provided evidence of adequate concealment of
randomisation, and two failed to provide evidence
of blinded outcome assessment (see Appendix 10,
Table 169).

Assessment of effectiveness: calcium in
postmenopausal women not selected for low
BMD

Comparisons with active treatment

The study that compared calcium with other
interventions'®? only provided data relating to non-
vertebral fractures. Although the point estimates
suggest that calcium alone was less effective in
preventing non-vertebral fracture than any of the
comparators, the study was underpowered in
relation to fracture outcomes and, in all but one
comparison (calcium versus HRT for the prevention
of all non-vertebral fractures), the confidence
intervals cross unity (Table 38).
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TABLE 39 Calcium in postmenopausal women not selected for low BMD: vertebral fracture data

Study Calcium dose  Fracture definition No. of women in each group suffering vertebral
fracture

Recker, 1996'% 1.2 g per day 20% Calcium: 12/42
Placebo: 13/61
RR 1.34 (95% CI 0.68 to 2.64)

Reid, 199373 | g per day 20% 4-year data (symptomatic fracture only):

Calcium: 0/38
Placebo: 1/40
RR 0.35 (95% CI 0.01 to 8.35)

Riggs, 199874 |.6 g per day 15% There were eight incident vertebral fractures in the
calcium group and nine in the placebo group. Data
were not available relating to the number of women
suffering these fractures

Comparison: 03 Non-osteoporotic women - vertebral fracture

Outcome: 01 Vertebral fracture

Calcium Placebo RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
Recker, 1996'% 12/42 13/61 — 95.6 1.34 (0.68 to 2.64)
Reid, 199373 0/38 1/40 & 44 0.35(0.01 to 8.35)

Total (95% Cl) 12/80 14/101 ——— 100.0 1.26 (0.65 to 2.46)

Test for heterogeneity x2 = 0.67, df = |, p = 0.4

Test for overall effect z = 0.69, p = 0.5

01 02 | 510
Favours treatment  Favours control

FIGURE 21 Calcium: vertebral fracture in postmenopausal women not selected for low BMD

Comparisons with placebo

Vertebral fracture

All three placebo-controlled studies provided
vertebral fracture data (Table 39). None
demonstrated that calcium reduced the risk of
vertebral fracture relative to placebo. Meta-
analysis of the data from the Recker'"® and Reid”
studies did not demonstrate a statistically
significant difference in the risk of vertebral
fracture between women receiving calcium and
those receiving placebo (RR 1.26, 95% CI 0.65 to
2.46) (Figure 21).

Non-vertebral fracture

Two of the placebo-controlled studies provided
data on non-vertebral fracture. These data are also
inconclusive (Table 40). Data from the Reid
study'® suggested that calcium might be
protective against non-vertebral fracture, but the
relative risk could not be calculated (Table 40). The
other study’* showed no difference in terms of
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non-vertebral fracture between the calcium and
control groups.

Calcium in postmenopausal osteoporosis or
osteopenia, and in postmenopausal women not
selected for low BMD: summary

As may be seen, there is less evidence than might
be desired relating to the efficacy of calcium alone
either in women with postmenopausal
osteoporosis or in those not selected for low BMD.
Most of the studies are too small to demonstrate
statistical significance relative to fracture
outcomes. However, direct comparison suggests
that calcium is less effective than calcitriol in
reducing the risk of vertebral and non-vertebral
fracture in women with severe osteoporosis.

The evidence suggests that calcium
supplementation may be beneficial in women with
low dietary calcium intakes, but has little effect in

those with adequate or high dietary calcium 55
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TABLE 40 Calcium in postmenopausal women not selected for low BMD: non-vertebral fracture data

Study Calcium dose No. of women in each group suffering non-vertebral fracture

Recker, 1996'%° 1.2 g per day No data

Reid, 199373 | g per day At 4 years, there were two symptomatic fractures in 2/38 subjects
in the treatment group and nine symptomatic fractures (including
one vertebral fracture) in 7/40 subjects in the placebo group. As it
was not clear whether six or seven women in the placebo group
suffered non-vertebral fracture, the RR could not be calculated

Riggs, 199874 |.6 g per day There were || incident non-vertebral fractures in the calcium group

and 12 in the placebo group. Data on the number of women
suffering these fractures were not available

TABLE 41 Relative risk of fracture: calcium versus placebo

Group Vertebral All non- Hip fracture Wrist fracture ~ Other non-
fracture vertebral vertebral

fracture fracture

Women with severe 0.55

osteoporosis (0.33t0 0.93)°° No data No data No data No data

Women with severe No data No data No data No data No data

osteoporosis or osteoporosis

Women with osteopenia No data No data No data No data No data

Postmenopausal women 1.26 No data No data No data No data
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with normal or low BMD (0.65 to 2.46)°¢

“ Based on data from Recker et al. (1996, fracture arm).'*®

b Based on data from Recker et al. (1996, non-fracture arm)'*? and Reid et al. (1993).”3
¢ May not apply to women with adequate dietary calcium intakes.

intakes. However, there is no evidence that
calcium supplementation is beneficial even in
those with low dietary calcium intakes, unless they
are already severely osteoporotic (Table 41).

Calcium: side-effects

Calcium is in some cases associated with
gastrointestinal problems. In two of the studies
reviewed here,”*1%9 the incidence of
gastrointestinal problems (abdominal cramping,
constipation, bloating and diarrhoea) was higher
in the calcium group than in the control group. In
a further two studies” % which did not comment
on the overall distribution of gastrointestinal
problems in the study populations, some
withdrawals from the calcium arm were attributed
to gastrointestinal symptoms (for details, see
Appendix 10, Table 170).

Calcium supplementation can cause hypercalcaemia
and hypercalciuria, conditions that may lead to
the deposition of excess calcium in the kidneys.
The risk of symptomatic nephrolithiasis has been

shown to increase slightly in women taking
calcium supplements, although it decreases in
women with a higher dietary calcium intake.'®*
Although one subject withdrew from one of the
studies reviewed here as a result of renal stones
that were considered to be potentially related to
calcium supplementation,” and one woman in
another study suffered hypercalciuria;’* in the
latter study both hypercalciuria and renal stones
were also observed in the placebo group.

Calcium: continuance and compliance

Few studies provided specific information
relating to continuance in subjects receiving
calcium. However, in one study61 88% of the
calcium arm continued on treatment at 3 years,
and in another™ 74% remained on treatment at
4 years. One study'® noted that, in women with
low self-reported calcium intakes, median
compliance with calcium supplementation,
expressed as the percentage of pills prescribed
that were not returned on a subsequent visit,
was 64%.
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TABLE 42 Calcium plus vitamin D in postmenopausal women not selected for low BMD: comparisons with active treatment

Study Comparator

Type of fracture Calcium Comparator

No. of subjects suffering
fracture

RR of fracture

+ vitamin (95% CI): calcium
D; + Vitamin D vs
comparator
Komulainen, 1998'¢2  Calcium Non-vertebral [1/116 15/116 0.73 (0.35 to 1.53)
Hip /116 2/116 0.50 (0.05 to 5.44)
Komulainen, 1998'¢2  HRT Non-vertebral /116 6/116 1.83 (0.70 to 4.79)
Hip /116 o/116 3.00 (0.12 to 72.89)
Komulainen, 1998'¢2  HRT, calcium, vitamin D;  Non-vertebral /116 7/116 1.57 (0.63 to 3.91)
Hip /116 o/116 3.00 (0.12 to 72.89)

Calcium plus vitamin D

Quantity and quality of research available:
calcium plus vitamin D in women with
postmenopausal osteoporosis or osteopenia

No RCTs were identified that compared calcium
plus vitamin D with those of another intervention
or comparator reviewed in this report in women
with osteoporosis and osteopenia, and that
reported fracture outcomes.

Quantity and quality of research available:
calcium plus vitamin D in postmenopausal women
not selected for low BMD

Four RCTs?!"102165:.166 were jdentified that
compared calcium plus vitamin Dj (cholecalciferol)
with another intervention or comparator reviewed
in this report in women who had not been selected
for low BMD, and that reported fracture
outcomes. Two of these studies®'%% were carried
out in healthy women in their forties, fifties and
sixties, and the other two!6>166 jn ambulatory
elderly women living in nursing homes or
apartment homes for the elderly. The mean age of
the populations of the latter two studies was more
than 20 years older than the mean age of the
women who took part in the Baeksgaard study,’
and more than 30 years older than the mean age
of those who took part in the Komulainen study'%?
(see Appendix 10, Tables 171 and 172).

One study'®? compared calcium plus vitamin Dy
with calcium alone, HRT, and HRT plus calcium
and vitamin Ds. The remaining three studies were
placebo controlled. In one study,’! the two active
treatment arms received calcium and vitamin D in
equal quantities, but one also received a
multivitamin supplement. In another study,'® the
two active treatment arms again received calcium
and vitamin D in equal quantities, but one
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received it as a fixed formulation and the other as
separate components.

As reported, the quality of all of the studies
appeared to be poor: in particular, none provided
evidence of appropriately masked randomisation
or of blinded outcome assessment (for details, see
Appendix 10, Table 173).

Assessment of effectiveness: calcium plus vitamin
D in postmenopausal women not selected for low
BMD

Comparisons with active treatment

In the study that compared calcium plus vitamin D
with other active treatments, the point estimates
suggest that calcium plus vitamin D3 may be more
effective than calcium alone in preventing non-
vertebral fracture; however, the confidence
intervals for this, and all other comparisons, cross
unity (Table 42).

Comparisons with placebo or no treatment
Vertebral fracture

Only one study®! provided data relating to
vertebral fracture: in this study, two women, one in
the calcium plus vitamin Dy group and one in the
calcium, vitamin D3 plus multivitamin group,
suffered radiologically verified vertebral fractures
(RR of fracture, pooled calcium plus vitamin Ds
groups versus placebo, 2.39, 95% CI 0.12 to
49.07).

Non-vertebral fracture

Two of the placebo-controlled studies
provided data relating to non-vertebral fracture.
These studies were both carried out in elderly
women, and had incident hip fractures as their
primary outcome measure. The larger of these two
studies!® found a statistically significant reduction

165,166
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TABLE 43 Calcium plus vitamin D in elderly postmenopausal women not selected for low BMD: non-vertebral fracture data

Study Calcium dose  Vitamin D dose
Chapuy, 1994'65 1.2 g per day 800 IU per day
Chapuy, 200266 1.2 g per day 800 IU per day

No. of women in each group suffering non-
vertebral fracture

Calcium + vitamin D: 255/1176
Placebo: 308/1127
RR 0.79 (95% Cl 0.69 to 0.92)

Provides information relating to hip fracture and non-
hip non-vertebral fracture, but not relating to the
total number of women suffering non-vertebral
fracture

TABLE 44 Calcium plus vitamin D in elderly postmenopausal women not selected for low BMD: hip fracture data

Study Calcium dose  Vitamin D dose
Chapuy, 1994'6° |.2 g per day 800 IU per day
Chapuy, 200266 1.2 g per day 800 IU per day

Number of women in each group suffering hip
fracture

Calcium + vitamin D: 137/1176
Placebo: 178/1127
RR 0.74 (95% Cl 0.60 to 0.91)

Calcium + vitamin D: 27/393
Placebo: 21/190
RR 0.62 (95% CI 0.36 to 1.07)

Comeparison: 01 Elderly women - non-vertebral fracture
Outcome: 02 Hip fracture
Treatment Control RR Weight RR

Study n/N n/N (95% CI Random) % (95% CI Random)

Chapuy, 1994'%° 137/1176 178/1127 B 87.3 0.74 (0.60 t0 0.91)

Chapuy, 2002'% 27/393 21/190 —8— 12.7 0.62 (0.36 to 1.07)
Total (95% Cl) 164/1569 199/1317 <> 100.0 0.72 (0.59 to 0.88)
Test for heterogeneity 2 = 0.33,df = |, p = 0.56
Test for overall effect z = -3.30, p = 0.0010

01 02 | 510
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FIGURE 22 Calcium plus vitamin D: hip fracture in elderly postmenopausal women not selected for low BMD

in the risk of all non-vertebral fractures in women
given calcium plus vitamin Dy (Table 43).

Hip fracture

The same two studies provided information
relating to hip fracture. The larger of the two
studies'® found a statistically significant reduction
in the risk of hip fracture in women given calcium
plus vitamin Dy (Table 44). Pooled data from the
two studies indicate a relative risk of hip fracture
of 0.72 (95% CI 0.59 to 0.88) in elderly women
receiving calcium plus vitamin D3 compared with
those receiving placebo (Figure 22). However, in

165,166

both studies, the subjects’ baseline dietary calcium
intake was said to be low (mean intake below

600 mg per day), and in one study'%® mean
baseline dietary vitamin Djs levels were also said to
be very low (40.8 IU per day). Comparable results
would therefore not necessarily be achieved in
women with adequate dietary calcium and vitamin

Dj intakes.

Non-hip non-vertebral fracture

One study'® indicated that comparable numbers
of women in each group suffered non-hip, non-
vertebral fractures. The data were expressed only
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TABLE 45 Relative risk of fracture: calcium plus vitamin D versus placebo

Group Vertebral All non-vertebral
fracture fracture

Women with severe No data No data

osteoporosis

Women with severe No data No data

osteoporosis or

osteoporosis

Women with No data No data

osteopenia

Women unselected 295 0.79

for low BMD (0.21 to 71.21)*¢  (0.69 to 0.92)>¢

Data are shown as RR (95% Cl).
? Based on data from Baeksgaard et al. (1998).%"'
b Based on data from Chapuy et al. (1994).'¢°

Other non-
vertebral fracture

Hip fracture  Wrist fracture

No data No data No data
No data No data No data
No data No data No data
0.72 No data No data
(0.59 to 0.88)“¢

¢ Based on data from Chapuy et al. (1994)'% and Chapuy et al. (2002).'¢¢

9 Probably symptomatic fracture only.

¢ May not apply to women with adequate dietary calcium and vitamin D3 intakes.

as percentages of women in each group suffering
such fractures: 17.8% of women in the pooled
treatment groups and 17.9% of those in the
placebo group experienced at least one such
fracture.

Calcium plus vitamin D in postmenopausal
osteoporosis or osteopenia, and in
postmenopausal women not selected for low
BMD: summary

No evidence was found relating to the antifracture
efficacy of calcium plus vitamin Ds in
postmenopausal women known to have
osteoporosis or osteopenia.

Calcium plus vitamin Dy has not been
demonstrated to protect against vertebral fracture
in healthy women in their late fifties and sixties
(Table 45). It has been shown to offer protection
against non-vertebral and hip fracture in elderly
women with low dietary calcium and vitamin D
intakes many of whom would, because of their age,
probably be suffering from osteoporosis or
osteopenia, but there is no evidence that it is
beneficial to women with adequate dietary calcium
and vitamin D intakes.

Calcium plus vitamin D: side-effects

The potential toxicity of calcium alone has been
discussed above. Excess consumption of vitamin D
also leads to hypercalcaemia, which may in turn
lead to kidney failure as the excess calcium is
deposited in the blood vessels. However, there is
no evidence of adverse effects with serum
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25-hydroxyvitamin D concentrations as high as
140 nmol I, which would require a total vitamin
supply of 10,000 TU per day'®? (over 12 times the
dose recommended for osteoporosis prevention).
Although, in one of the studies reviewed here,
three women receiving vitamin Ds developed
hypercalcaemia, this resulted in one case from
recent myeloma, and in the other cases from
hyperparathyroidism.'®® None of the studies
suggested that the combined calcium/vitamin Dy
therapy was responsible for any adverse effects in
the study participants (for details, see

Appendix 10, Table 174).

Calcium plus vitamin D: continuance and
compliance

Only two studies specifically commented on
continuance in women receiving calcium plus
vitamin Ds. In one of these, % 73% of those who
received a combined formulation and 71% of
those who received the two components separately
completed the 2-year study protocol. In this study,
because of the age of the participants, most
withdrawals were due to death. In the other study,
which was carried out in a similarly elderly
population, only 54% in the treatment and
placebo arms completed 18 months of the 3-year
study.!%

165,166

Only one study'®® commented specifically on

compliance with medication. This was high, with a
mean compliance of more than 95% in each
group, because, to ensure compliance, the study
medication was taken in the presence of a nurse.
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TABLE 46 Calcitriol in postmenopausal osteoporosis or osteopenia: comparisons with active treatment

No. of subjects suffering
fracture

Study Comparator Type of fracture Calcitriol Comparator RR of fracture
(95% ClI):
Calcitriol vs
comparator
Arthur, 1990'¢? Vitamin D, Vertebral 0/4 0/6 Not calculable
Non-vertebral 0/4 0/4 Not calculable
Falch, 1987'7° Vitamin D, Vertebral 10/32 6/30 1.56 (0.65 to 3.77)
Non-vertebral Not stated. There was said Not calculable
to be no significant
difference between the two
different treatment groups
Tilyard, 1992'¢° Calcium Vertebral:
I study year 14/262 17/253 0.80 (0.40 to 1.58)
2" study year 14/236 30/240 0.47 (0.26 to 0.87)
3" study year 12/213 44/219 0.28 (0.15 to 0.52)
Combined data for
the 3-year study
period were not
available
Non-vertebral 11/314 22/308 0.49 (0.24 t0 0.99)
Caniggia, 19843 Oestradiol valerate Vertebral 0/5 1/5 0.33 (0.02 to 6.65)
Caniggia, 1984°3 Calcitriol + oestradiol Vertebral 0/5 1/7 0.44 (0.02 to 9.11)

valerate

Calcitriol

Quantity and quality of research available:
calcitriol in postmenopausal osteoporosis or
osteopenia

Although three vitamin D derivatives (alfacalcidol,
calcitriol and dihydrotachysterol) have been
studied in postmenopausal osteoporosis or
osteopenia, only calcitriol [1,25(OH)sDs] is
licensed for this purpose in the UK, and therefore
only studies using this intervention will be
reviewed here. The licensed dose for severe
osteoporosis is 250 ng (0.25 ug) twice daily.

Eight RCTs?387160.168-172 yere jdentified that
compared calcitriol with another intervention or
comparator reviewed in this report, and that
reported fracture outcomes. Four of these
studies®® 160169170172 compared calcitriol with
another active intervention: vitamin Dy,'% vitamin
Ds,'70 calcium'® and HRT®® (for details see
Appendix 10, Table 175). Five studies compared
calcitriol with placebo®87-171172 o ng
treatment.'%®

Seven studies were carried out in women with
severe osteoporosis,?387:160.168170-172 e
remaining study'® was carried out in women with

osteopenia, OSteOpOrosis Or severe 0steoporosis;
40% had vertebral compression fractures at study
entry (see Appendix 10, Table 176).

The dose of calcitriol used in these studies ranged
from 0.25 to 1 pg per day (for details, see
Appendix 10, Table 175), comparable to the
licensed dose of 0.5 pug per day in a divided dose.
With one exception,160 all the studies were small
or extremely small. Many failed to report
adequately concealed randomisation, and some
did not state that the outcome assessors were
blinded to treatment allocation (for details, see
Appendix 10, Table 177).

Assessment of effectiveness: calcitriol in
postmenopausal osteoporosis or osteopenia
Comparisons with active interventions

Only one study that compared calcitriol with
another active treatment'®” was large enough to
yield statistically significant results. This study
indicated that, after the first year of treatment,
calcitriol was more effective than calcium in
reducing the risk of vertebral fracture; it also
appeared to reduce the risk of non-vertebral
fracture (Table 46).
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TABLE 47 Calcitriol in severe postmenopausal osteoporosis: vertebral fracture data

Study Calcitriol dose Fracture
definition
Aloia, 198868 0.5-2.0 pg per day Not stated
taken in a divided
dose twice a day
(mean dose 0.8 pg
per day)
Caniggia, 1984°3 0.5 pg per day Not stated
Gallagher, 1989%7 0.5-1.0 pg per day 15%
taken in a divided
dose twice a day
Gallagher, 1990'7"  0.5-2.0 g per day 15%
Ott, 1989'72 0.5-2.0 ug per day 15%
(mean dose 0.53 pg
per day)”

9 Gallagher GC (personal communication).
b Ott SM (personal communication).

Comparisons with placebo or no treatment
Vertebral fracture

Individually, none of the studies that compared
calcitriol with placebo or no treatment
demonstrated that it offered protection against
vertebral fracture (7able 47). When the results of
those studies that provided data in usable form
were pooled, they yielded a relative risk of
vertebral fracture of 1.02 (95% CI 0.44 to 2.32) in
women receiving calcitriol compared with controls,
again suggesting that calcitriol conferred no
antifracture benefit in severe postmenopausal
osteoporosis (Figure 23). However, it should be
noted that all of the studies included in the meta-
analysis were very small, so that even when pooled
there were fewer than 60 subjects in each arm.
Moreover, none of the relevant studies stated that
they used a 20% fracture definition. The result
therefore cannot be regarded as secure, especially
when compared with evidence that calcitriol is
more effective than calcium in reducing the risk of
vertebral fracture.

Non-vertebral fracture

Only one study!”® presented data relating to non-
vertebral fracture. This failed to demonstrate any
benefit from calcitriol treatment: five out of
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No. of women in each group suffering vertebral
fracture

Calcitriol: 3/12
Placebo: 5/15
RR 0.75 (95% CI 0.22 to 2.52)

Calcitriol: 0/5
Placebo: 2/5
RR 0.20 (95% CI1 0.01 to 3.35)

There were |5 fractures in the calcitriol group and
32 in the placebo group. Data on the number of
women suffering fractures were not published and, as
the original data are no longer available,” it was not
possible to calculate the RR of fracture

Calcitriol: 8

Placebo: 9

As the denominator was not clear, and the original
data are no longer available,” it was not possible to
calculate the RR of fracture

Calcitriol: 9/35
Placebo: 6/37
RR 1.59 (95% CI 0.63 to 3.99)

43 women in the calcitriol group and two out of
43 women in the placebo group suftered
non-vertebral fracture, a relative risk of non-
vertebral fracture of 2.50 (95% CI 0.51 to 12.19)
in women receiving calcitriol compared with
placebo.

Quantity and quality of research available:
calcitriol in postmenopausal women not selected
for low BMD

One RCT%® was identified that studied calcitriol in
elderly women with normal femoral neck BMD for
their age (Z-scores +2.0 to —2.0), and that
reported fracture outcomes. Calcitriol alone was
compared with HRT alone, combination calcitriol
and HRT therapy, and placebo (for details, see
Appendix 10, Tables 178-180). At baseline, 28% of
participants had a spinal T-score below -2.5, and a
further 27% between —1.5 and -2.4; however, as
not all participants had osteoporosis or
osteopenia, this study is discussed here rather than
in the two sections immediately above.

As reported, this study appeared to be of
reasonable quality; however, it failed to provide
evidence of adequately concealed randomisation
(see Appendix 10, Table 180).
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Comparison: 0l Severe osteoporosis — vertebral fracture

Outcome: 01 Vertebral fracture
Calcitriol Control RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
Aloia, 1988'¢8 3/12 5/15 —a— 36.7 0.75(0.22 to 2.52)
Caniggia, 1984%3 0/5 2/5 - 8.2 0.20 (0.01 to 3.35)
Ott, 1989'72 9/35 6/37 —{— 55.1 1.59 (0.63 to 3.99)
Total (95% Cl) 12/52 13/57 i 100.0 1.02 (0.44 to 2.32)
Test for heterogeneity 2 = 2.40,df = 2,p = 0.3
Test for overall effect z = 0.04, p = |
0.1 02 | 510
Favours treatment  Favours control
FIGURE 23 Calcitriol: vertebral fracture in severe postmenopausal osteoporosis
TABLE 48 Relative risk of fracture: calcitriol versus placebo
Group Vertebral All non-vertebral Hip fracture  Wrist fracture Other non-
fracture fracture vertebral fracture
Women with severe 1.02 2.50 No data No data No data
osteoporosis (0.44 to 2.32)° (0.51 to 12.19)
Women with severe No data No data No data No data No data
osteoporosis or
osteoporosis
Women with No data No data No data No data No data
osteopenia
Elderly women not 4.44 0.46 No data No data No data
selected for low BMD  (0.50 to 39.03)° (0.17 to 1.27)°

Data are shown as RR (95% ClI).

“ Based on data from Aloia et al. (1988),'®® Caniggia et al. (1984)°3 and Ott and Chesnut (1989).'7?

b Based on data from Ott and Chesnut (1989).'72
¢ Based on data from Gallagher et al. (2001).%8

Assessment of effectiveness: calcitriol in
postmenopausal women not selected for low
BMD

Vertebral fracture

In the one relevant trial,®® which used a 20%
fracture definition, calcitriol was not demonstrated
to be more effective than placebo in reducing the
risk of vertebral fracture (RR 4.44, 95% CI 0.50 to
39.03). There was no statistically significant
difterence between calcitriol and either HRT alone
or HRT plus calcitriol (RR of vertebral fracture in
women receiving calcitriol alone 1.98, 95% CI 0.37
to 10.57, and 1.84, 95% CI 0.36 to 10.36,
respectively), or in women receiving combination
therapy with calcitriol and HRT compared with
placebo (RR 2.29, 95% CI 0.21 to 24.82).

Non-vertebral fracture

Again, there was no statistically significant
difference between calcitriol and either HRT alone
or HRT plus calcitriol in relation to non-vertebral
fracture: five out of 101 women in the calcitriol
group, 12 out of 101 in the HRT group, eight out
of 102 in the combined treatment group and 12 out
of 112 in the placebo group experienced at least
one non-vertebral fracture (Gallagher JC: personal
communication), giving a relative risk of fracture in
the calcitriol group of 0.46 (95% CI 0.17 to 1.27)
relative to placebo, 0.42 (95% CI 0.15 to 1.14)
relative to HRT and 0.63 (95% CI 0.21 to 1.86)
relative to combined treatment. Combined therapy
was not demonstrated to reduce the risk of fracture
relative to placebo (RR 0.73, 95% CI 0.31 to 1.72).
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Calcitriol in postmenopausal osteoporosis and
osteopenia, and in postmenopausal women not
selected for low BMD: summary

Although calcitriol has been shown to reduce the
risk of vertebral and non-vertebral fracture relative
to calcium in women with severe osteoporosis,
there is no evidence that it reduces the risk of
either vertebral or non-vertebral fracture relative
to placebo or no treatment either in women with
severe osteoporosis or in elderly women not
selected for low BMD (Table 48). However, as the
studies involved are all very small, it seems
plausible that an adequately powered trial might
demonstrate antifracture benefit.

Calcitriol: side-effects

Although calcitriol can cause hypercalcaemia, at
the recommended dosages this is generally mild
and responds to reductions in dosage.!> Several
of the studies reviewed in this report stated that
calcitriol was associated with hypercalciuria or
hypercalcaemia in all or most of the intervention
group 0816917172 (f51 details, see Appendix 10,
Table 181). In most cases this was not sufficiently
serious to lead to withdrawal, but in one study'®"
two withdrawals from the calcitriol group were due
to persistently elevated serum calcium. In another
study,!”" it was necessary to halve the initial
calcitriol dose of 0.50 png per day in 28% of the
calcitriol group because total serum calcium
exceeded 2.65 mmol I"!. Investigators in one study
telt that hypercalciuria could have been avoided
by parenteral calcitriol administration.'®®

Because calcitriol has a narrow therapeutic
window, its use must be adequately supervised,
with periodic monitoring of serum calcium and
creatinine levels, to avoid renal toxicity.'?®

In one study,'®” 4% of women withdrew from the
calcitriol arm because of gastrointestinal
symptoms.

Calcitriol: continuance and compliance

In the studies reviewed in this section, the
percentage of subjects receiving calcitriol who
completed the protocol ranged from 71%'% to
91%!'7 at 2 years and 83% at 3 years.”® No study
reported compliance in terms of the proportion of
medication taken by study completers.

HRT

Quantity and quality of research available: HRT
in postmenopausal osteoporosis and osteopenia
Ten RCT?0:0253.65,72,118,122,125,173,174 oo identified
that compared HRT with another intervention or
comparator reviewed in this report, and that
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reported fracture outcomes. One of these studies®
compared HRT with alendronate, either alone or
plus HRT. Three studies''®!?*12> compared HRT
with etidronate alone, and one'#® also with

HRT plus etidronate. A fifth study>® compared
HRT with calcitriol, either alone or with HRT. Six
studies compared HRT with placebo,?%-0%33.72.173.174
and four®118122.125 yith 1o treatment (for details,
see Appendix 10, Table 182).

Five studies were carried out in women with severe
osteoporosis,53’65’118’125’173 three in women with
severe osteoporosis, osteoporosis or
ostf:op(erli:1,50’122’174 and two in women with
osteoporosis or osteopenia®®7? (for details, see
Appendix 10, Table 183).

In two studies,”>!7* some or all participants
received a dose of oestrogen lower than that
currently recommended for the treatment of
0Steoporosis.

In the majority of studies, some or all subjects
received supplementary calcium. Some studies
gave all participants supplementary calcium at a
dose of 500 mg per day®® or 1000°*12212% mg
per day. Others evaluated participants’ dietary
intakes, and supplied calcium supplements to
bring their total daily intake up to either
1000 mg”® or 1500 mg.%® In another study,
women whose daily calcium intake did not reach
1200-1500 mg were given a supplementary

500 mg per day, while in a fourth study'”® women
whose calcium intake was estimated to be less than
800 mg per day were instructed to maintain a diet
providing that amount. Only two studies’>!'® did
not state that the subjects received supplementary
calcium.

174

In one study,'?’ all subjects were also given 400 U

per day vitamin Ds.

As reported, few of the studies provided evidence
of appropriately masked randomisation or of
blinded outcome assessment. In five
studies,?-05118,122,174 inadequate information was
provided to ensure confidence in the
comparability of the groups at study entry (see

Appendix 10, Table 184).

Assessment of effectiveness of HRT in
postmenopausal osteoporosis and osteopenia
Comparisons with active interventions

None of the direct comparisons between HRT and
other active interventions demonstrated a
statistically significant difference in terms of
fracture prevention (Table 49).
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TABLE 49 HRT in postmenopausal osteoporosis or osteopenia: comparisons with active treatment

No. of subjects suffering

fracture
Study Comparator Type of fracture HRT Comparator  RR of fracture
(95% CI): HRT vs
comparator
Arthur, 1990'¢? Vitamin D, Vertebral 0/4 0/6 Not calculable
Non-vertebral 0/4 0/4 Not calculable
Bone, 2000°2 Alendronate All clinical fractures  10/143 5/92 1.29 (0.45 to 3.64)
(10 mg per day)
Bone, 20002 Alendronate All clinical fractures 10/143 8/140 1.22 (0.50 to 3.01)

(10 mg per day) plus
CEE (0.625 mg per day)

Ishida, 2001"''8 Etidronate Vertebral + 10% 3% Not calculable
non-vertebral

Pacifici, 1988'% Etidronate Vertebral Incidence said to be Not calculable
‘almost identical’ in both
groups. Total vertebral
height loss was significantly
lower in the hormone-
treated group (7.5 * 4.4%)
than in the etidronate group
(13.6 = 10.6%) (p < 0.05)

Wimalawansa, 1998'%  Etidronate Vertebral Only gives numbers of Not calculable
fractures; these were too
few for the differences
between the groups to be
statistically significant
Non-vertebral Only gives numbers of Not calculable
fractures; these were too
few for the differences
between the groups to
be statistically significant

Wimalawansa, 1998'%  Etidronate + HRT Vertebral Only gives numbers of Not calculable
fractures; these were too
few for the differences
between the groups
to be statistically significant
Non-vertebral Only gives numbers of Not calculable
fractures; these were too
few for the differences
between the groups
to be statistically significant

Caniggia, 1984°3 Calcitriol Vertebral 1/5 0/5 3.00 (0.15 to 59.89)

Caniggia, 19843 Calcitriol + Vertebral 1/5 1/7 1.40 (0.11 to 17.45)
oestradiol valerate

Comparisons with placebo or no treatment osteoporosis. In both cases, the confidence
Vertebral fracture intervals cross unity. Ideally, the results of the two
Although the majority of studies that compared studies should not be pooled, as they use different
HRT with placebo or no treatment reported fracture definitions. However, if pooled, they still
vertebral fracture outcomes, only two®*!™® did so fail to achieve statistical significance: the relative
in a form that permitted the analysis of relative risk of vertebral fracture, in women with severe
risks (Table 50). Both studies used transdermal 0steoporosis, osteoporosis or osteopenia receiving

oestradiol, in one case'” at a higher dose than is HRT, is 0.71 (95% CI 0.24 to 2.12) compared with
currently licensed in the UK for the treatment of placebo (Figure 24).
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TABLE 50 HRT in postmenopausal osteoporosis or osteopenia: comparisons with placebo or no treatment: vertebral fracture data

Study HRT dose Fracture No. of women in each group

definition suffering vertebral fracture

Alexandersen, 1999°°  Combined continuous HRT 20% HRT: 1/17

(transdermal 17 B-estradiol Placebo: 0/19

50 pg per day + oral NETA RR 3.33 (95% CI 0.14 to 76.76)

| mg per day)

Bone, 2000°2 CEE 0.625 mg per day NA Pooled clinical fracture data only reported;
most of these fractures were said to be
non-vertebral

Caniggia, 19843 Oestradiol valerate 2 mg Not given There was one vertebral fracture in the

per day HRT group and two in the placebo group.
The number of women suffering fractures
was not stated

Ishida, 2001 '8 Conjugated oestrogen 0.625 mg  Not given Only gives data relating to combined

per day + medroxyprogesterone vertebral and non-vertebral fractures.

2.5 mg per day Fracture incidence was said to be 10% in
the untreated group and 0% in the HRT
group

Lindsay, 1990% CEE 0.625 mg per day plus, Not given No data

for women with an intact uterus,

cyclic MPA (5 or 10 mg per day

for 12—14 days per calendar

month)

Lufkin, 1992'73 Transdermal estradiol 0.1 mg 15% HRT: 7/34

Pacifici, 1988'%

per day for days 1-21, plus oral
MPA 10 mg per day for
days | 1-21, of a 28-day cycle

Conjugated oestrogens 0.625 mg
per day orally for 25 days

Compression
fractures 15%,

Placebo: 12/34
RR 0.58 (95% CI 0.26 to 1.30)

Incidence said to be ‘almost identical’ in
both groups. Total vertebral height loss was

per month, plus MPA 10 mg wedging and significantly lower in the hormone-treated
per day orally from biconcave group (7.5 = 4.4%) than in the placebo
days 15-25 each month fractures 20% group (20.8 = 20.2%) (p < 0.05)

Recker, 199972 CEE (0.3 mg per day) plus Method of There were three incident fractures in the
medroxyprogesterone (2.5 mg Davies et al.'”>  HRT group and four in the placebo group;
per day) the number of women suffering those

fractures was not stated

Wimalawansa, 1998'> Premarin 0.625 mg per day + 20% There were two incident fractures in
norgestrel 150 wg for 12 days subjects taking HRT alone and five in the
per month control group; the number of women

suffering those fractures was not stated

Zarcone, 1997'74 CEE (0.15, 0.3 or 0.625 mg Not given 10% of women taking 0.15 or 0.3 mg

per day) plus progestogen
(unspecified dose)

NETA, norethisterone acetate; MPA, medroxy progesterone acetate.

oestrogen daily, and 3.3% of those taking
0.625 mg, suffered incident vertebral
fractures, compared with 16.7% of women
in the placebo group

Non-vertebral fracture

The majority of studies that compared HRT with
placebo or no treatment reported non-vertebral
fracture outcomes, but again few did so in a
form that permitted the analysis of relative

risks. In all those for which relative risks

could be calculated, the confidence intervals

crossed unity (Table 51). However, in one of these
studies,’? some or all participants received a
dose of oestrogen lower than that currently
recommended for the treatment of osteoporosis.

Pooling of results from those studies that provided
usable data yielded a relative risk of non-vertebral
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Comparison: 02 Severe osteoporosis, oesteoporosis or osteopenia

Test for heterogeneity x> = 1.13,df = I,p = 0.29
Test for overall effect z = -0.61,p = 0.5

Outcome: 01 Vertebral fracture
HRT Control RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
Lufkin, 1992'73 7/34 12/34 0.58 (0.26 to 1.30)
Alexandersen, 1999 1117 0/19 - .3 3.33(0.14to0 76.76)
Total (95% Cl) 8/51 12/53 100.0 0.71 (0.24 t0 2.22)

0.1

0.2
Favours treatment

5 10
Favours control

_.__ 88.7
e —
I

FIGURE 24 HRT: vertebral fracture in severe postmenopausal osteoporosis, osteoporosis or osteopenia

TABLE 51 HRT in postmenopausal osteoporosis or osteopenia: comparisons with placebo or no treatment: non-vertebral fracture data

Study

Alexandersen, 1999°°

Bone, 20002

Ishida, 2001"''®

Lindsay, 1990%

Recker, 199972

Wimalawansa, 1998'%

Zarcone, 1997'74

Dose

Combined continuous HRT
(transdermal |7 B-estradiol

50 g per day + oral NETA | mg
per day)

CEE 0.625 mg per day

Conjugated oestrogen 0.625 mg
per day + medroxyprogesterone
2.5 mg per day

CEE 0.625 mg per day plus, for
women with an intact uterus,
cyclic MPA (5 or 10 mg per day
for 12-14 days per calendar
month)

CEE (0.3 mg per day) plus
medroxyprogesterone (2.5 mg
per day)

Premarin 0.625 mg per day +
norgestrel 150 g for 12 days
per month

CEE (0.15, 0.3 or 0.625 mg
per day) plus progestogen
(unspecified dose)

? Data from Torgerson and Bell-Syer (2001).'7¢

No. of women in each group suffering non-vertebral
fracture

HRT: 1/26

Placebo: 3/24

RR0.31 (95% CI 0.03 to 2.76)

The fractures were mainly of clear traumatic origin

Clinical fractures (mainly non-vertebral, generally resulting
from trauma):

HRT: 10/143

Placebo: 4/50

RR 0.87 (95% CI 0.29 to 2.66)

Only gives data relating to combined vertebral and
non-vertebral fractures. Fracture incidence in the untreated
group was said to be 10%, and 0% in the HRT group

HRT: 1/25
Control: 2/25°
RR 0.50 (95% CI 0.05 to 5.17)

HRT: 7/64
Placebo: 6/64°
RR I.17 (95% CI 0.41 to 3.28)

HRT: I/18
Control: /18
RR 1.00 (95% CI 0.07 to 14.79)

Brief reference is made to treatment being associated with
‘a notable reduction’ in fractured neck of femur, but no
figures are given
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Comparison: 03 Severe osteoporosis — non-vertebral fracture
Outcome: 01 Non-vertebral fracture
HRT Control RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
Lindsay, 1990%° 1/25 2/25 B | 57.1 0.50 (0.05 to 5.17)
Wimalawansa, 1998'% 1/18 1/18 42.9 1.00 (0.07 to 14.79)
Total (95% Cl) 2/43 3/43 100.0 0.67 (0.12 t0 3.93)
Test for heterogeneity x2 = 0.15,df = |,p = 0.7
Test for overall effect z = -0.44, p = 0.7
01 02 '| 510
Favours treatment  Favours control
FIGURE 25 HRT: non-vertebral fracture in severe postmenopausal osteoporosis
Comparison: 04 Severe osteoporosis, osteoporosis or osteopaenia — non-vertebral fracture
Outcome: 01 Non-vertebral fracture
HRT Control RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
Lindsay, 1990 1/25 2/25 = | 12.5 0.50 (0.05 to 5.17)
Recker, 1999”2 7/64 6/64 63.9 1.17 (0.41 to 3.28)
Wimalawansa, 1998'% 1/18 1/18 9.4 1.00 (0.07 to 14.79)
Alexandersen, 1999 1/26 3/24 B 14.2 0.31 (0.03 to 2.76)
Total (95% Cl) 10/133 12/131 ———— 100.0 0.86 (0.37 to 1.96)
Test for heterogeneity x2 = |.41,df = 3,p = 0.7
Test for overall effect z = -0.37,p = 0.7
0l 02 | 510
Favours treatment  Favours control

FIGURE 26 HRT: non-vertebral fracture in severe postmenopausal osteoporosis, osteoporosis or osteopenia

fracture associated with HRT of 0.67 (95% CI 0.12
to 3.93) in women with severe osteoporosis

(Figure 25) and of 0.86 (95% CI 0.37 to 1.96) in
women with severe osteoporosis, osteoporosis or
osteopenia, compared with controls (Figure 26).
Thus, HRT has not been demonstrated to reduce
the risk of non-vertebral fracture in women with
low BMD.

Quantity and quality of research available: HRT
in postmenopausal women not selected for low
BMD

Nineteen RCTs19-55:57-59,64,69,71,75,84,85,88-91,162,177-180
were identified that studied the use of HRT in
women with normal or undifferentiated BMD, and
that reported fracture outcomes.

A twentieth study'?” compared 2.5 g per day
percutaneous 178-Ey, plus 200 mg per day oral
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micronised progesterone for 12 days a month,
with placebo, etidronate and HRT plus etidronate
in early postmenopausal women with normal
BMD. This did not report fracture data, and
although a meta-analysis'*’ that included this
study indicated that such data were collected, they
could not be obtained for use in this review.

Tiwo additional RCTs*"%2 were identified that
reported data relating to quality of life in healthy
postmenopausal women who did not have
menopausal symptoms that required therapy. One
of these studies’ compared oestrogen with both
raloxifene and placebo; the other®’ compared
continuous combined HRT with raloxifene (for
details, see Appendix 10, Tables 185 and 186).
Both studies measured quality of life using the
Women’s Health Questionnaire. The Heart and

Estrogen/Progestin Replacement Study (HERS) 67
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also reported quality of life outcomes as measured
by the Duke Activity Status Index, the RAND
energy/fatigue scale and Mental Health Inventory,
and the Burnam depression screening scale.'®!

Four of the fracture studies compared HRT with
other interventions. The EPIC study’! compared
HRT with various doses of alendronate. Another
study compared HRT with calcium, vitamin Dy
and calcium, and HRT plus vitamin D3,162 a third
with calcitriol and with HRT plus calcitriol,® and a
fourth with exercise and with HRT plus exercise.®
A fifth study®® compared unopposed oestrogen
with oestrogen plus medroxyprogesterone. Fifteen
studies compared HRT with
placebo?9:55:57-59.6469.71.75.85.38.89.9L177.178.180 51,

another two with no treatment.?*!7?
Three studies®* %% were carried out in
postmenopausal women with health problems:
one in women with mild primary
hyperparathyroidism,* another in women with
Alzheimer’s disease,? and the third in women
recruited from patients at a hospital for chronic
diseases, who were less physically active than the
general population.”

The majority of studies used oestrogen in current
licensed doses. However, one of the older studies™
used an oestrogen dose considerably higher than
is currently considered appropriate. This was
deliberately chosen to make the results as clear as
possible; it was not known at that time that many
of the complications of oestrogen therapy were
dose related.” Another early study*’ used a
synthetic oestrogen (mestranol) not currently
recommended for use in the prevention of
postmenopausal osteoporosis.

Several studies that reported fracture data had
primary end-points related to CHD rather than to
osteoporosis. 51178180 The use of data from such
studies, and indeed of any studies that recruit
women without known osteoporosis, in meta-
analyses of treatments for osteoporosis has been
criticised on the grounds that some interventions
appear to reduce the risk of vertebral fracture only
in women with osteoporosis.'® However, this is an
argument only for analysing the data relating to
women without known osteoporosis or osteopenia
separately from the data relating to osteoporotic
women, as is done here. It is important to
examine the effects of the various interventions for
osteoporosis on postmenopausal women who are
unselected for low BMD or osteoporotic fracture,
especially when, as is the case with HR', those
interventions may be recommended to

postmenopausal women on the basis of a package
of alleged benefits, including the prevention of
0steoporosis.

As reported, the quality of the studies of HRT for
the prevention of osteoporosis was varied (see
Appendix 10, Table 187). Many failed to
demonstrate the use of a method of randomisation
that would prevent the introduction of bias, and
some did not state that the outcome assessors were
blinded to treatment allocation. However, the
largest studies' "% were of high quality.

Assessment of effectiveness of HRT in
postmenopausal women not selected for low
BMD

Comparisons with active treatment

Fracture data from the studies that compare HRT
with another active intervention are summarised
in Table 52. In relation to the EPIC study,
oestrogen is compared only with the 5-mg dose of
alendronate that is licensed for the prevention of
postmenopausal osteoporosis. As may be seen, the
confidence intervals cross unity in all cases except
for one: HRT appears to reduce the risk of non-
vertebral fracture relative to calcium (RR 0.40,
95% CI 0.16 to 0.99).

Comparisons with placebo or no treatment
Vertebral fracture

Only seven studies that compared HRT with
placebo or no treatment provided vertebral
fracture data: the results of these studies are
summarised in 7able 53. Only the largest of these
studies'®” produced a statistically significant result,
indicating that HRT reduces the risk of vertebral
fracture relative to placebo in postmenopausal
women not selected for low BMD (RR 0.65, 95%
CI 0.44 to 0.97).

Data from those studies that reported
radiographic vertebral fractures and those which
only reported clinical fractures have been meta-
analysed separately. Only two studies®®!7"
provided data on radiographic fracture in a form
that could be used to calculate a relative risk;
although the mean age of participants in one
study® was over 20 years older than in the
other,'”? they produced similar point estimates,
both indicating a higher risk of fracture in the
HRT group (7able 52), but in both cases the
confidence intervals cross unity, and continue to
do so even when the data are pooled (RR of
radiographic fracture in women receiving opposed
or unopposed oestrogens compared with controls
2.05; 95% CI 0.71 to 5.97) (Figure 27).
Meta-analysis of the results of those studies that
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TABLE 52 HRT in postmenopausal women not selected for low BMD: comparisons with active treatment

No. of subjects suffering

fracture
Study Comparator Type of fracture HRT Comparator  RR of fracture
(95% CI): HRT vs
comparator
EPIC study” Alendronate 5 mg” Clinical vertebral 0/110 3/333 0.43 (0.02 to 8.26)
All non-vertebral 6/110 23/333 0.79 (0.33 to 1.89)
Hip o/110 0/333 Not calculable
Wrist 0/110 2/333 0.60 (0.03 to 12.44)
Other non-vertebral  5/110 22/333 0.69 (0.27 to 1.77)
Komulainen, 1998'¢2  Calcium Non-vertebral 6/116 15/116 0.40 (0.16 to 0.99)
Hip o/116 2/116 0.20 (0.01 to 4.12)
Komulainen, 1998'%2  Calcium + vitamin D;  Non-vertebral 6/116 /116 0.55 (0.21 to 1.43)
Hip o/116 1/116 0.33 (0.0 to 8.10)
Komulainen, 1998'¢2  HRT + vitamin D; Non-vertebral 6/116 7/116 0.86 (0.30 to 2.47)
Hip o/116 o/11é6 Not calculable
Gallagher, 2001¢ Calcitriol Vertebral 2/100 4/101 0.51 (0.09 to 2.70)
Non-vertebral 12/101 5/101 2.40 (0.88 to 6.56)
Gallagher, 2001°¢ HRT + calcitriol Vertebral 2/100 2/98 0.98 (0.14 to 6.82)
Non-vertebral 12/101 8/102 I.51 (0.65 to 3.55)
Cheng, 20009 Exercise Vertebral and 0 0 Not calculable
non-vertebral
Cheng, 20009 HRT + exercise Vertebral and 0 0 Not calculable

non-vertebral

9 Data from Hosking D] (personal communication).

b For comparability with HRT, the 4-year results are reported here.

¢ Data from Gallagher JC (personal communication).
9 Data from Cheng S (personal communication).

report only clinical fractures’"17%180 suggests a

reduction in relative risk in women receiving
oestrogen of 0.66 (95% CI 0.47 to 0.93)
(Figure 28).

Meta-analysis of the results for all studies that
provide usable data relating to vertebral fracture,
whether clinical or radiographic, did not seem
appropriate, given the disparity in the results of
the separate analyses.

Non-vertebral fracture
Eighteen studies presented data relating to non-
vertebral fractures (Table 54).

It did not seem appropriate to pool the data from
all of the studies that provided usable data. One
study®” was undertaken in a population (elderly
women with Alzheimer’s disease) so different from
the others that its inclusion did not seem
appropriate for that reason. A second study*’ used
a synthetic oestrogen no longer recommended for
the prevention of postmenopausal osteoporosis. A

© Queen’s Printer and Controller of HMSO 2005. All rights reserved.

third” used a dose of oestrogen four times
higher than is now considered appropriate for
HRT; in addition, it is not clear whether it
reported only non-vertebral fractures or all
clinical fractures. These three studies were
therefore excluded from the meta-analysis. Pooling
of all the remaining data indicated a relative risk
of non-vertebral fracture of 0.86 (95% CI 0.72 to
1.02) in women taking HRT relative to controls;
as can be seen, the confidence intervals cross
unity (Figure 29).

Hip fracture
Five studies provided data relating to hip fracture
(Table 55).

The pooled data relating to hip fracture (RR 0.74,
95% CI 0.53 to 1.03) failed to achieve statistical
significance (Figure 30).

Wrist fracture
Four studies provided data relating to wrist
fracture (Table 56).
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TABLE 53 HRT in postmenopausal women not selected for low BMD: comparisons with placebo or no treatment: vertebral fracture

data

Study

Cauley, 2001'78

Cheng, 2000%°

EPIC study’'

Gallagher, 20018

Mosekilde, 2000'7°

Orr-Walker, 2000°

WHI, trial'8

HRT dose

CEE 0.625 mg per day plus
MPA 2.5 mg per day

Combined estradionoretisteron
acetate

Open-label oestrogen—progestin
(in USA, 0.625 mg per day

CEE + 5 mg per day MPA; in
Europe, 2 mg per day

|7 B-estradiol for 22 days,

| mg per day NETA on

days 13-22 and | mg per day
estradiol on days 23-28)

HRT (CEE 0.625 mg per day plus,
in non-hysterectomised women,
MPA 2.5 mg per day)

Oral sequential HRT (estradiol

| mg per day days 1-6, 2 mg
per day days 7-28, plus
norethisteron | mg per day

on days 19-28) or, for
hysterectomised women,
estradiol 2 mg per day
continuously (alternative
formulations available for women
suffering side-effects)

Continuous combined HRT
(CEE 0.625 mg per day plus, for
unhysterectomised women, MPA)

CEE (0.625 mg per day) plus
MPA (2.5 mg per day)

9 Cheng S (personal communication).
b Hosking DJ (personal communication).

The pooled data relating to wrist fracture (RR
0.95, 95% CI 0.58 to 1.53) again failed to achieve
statistical significance (Figure 31).

Other non-vertebral fractures

The pooled data relating to hip fracture non-hip,
non-wrist non-vertebral fractures (RR 0.67, 95%
CI 0.32 to 1.43) also failed to achieve statistical
significance (Figure 32). However, although the
Women’s Health Initiative WHI trial'® did not
demonstrate that HRT offered protection against
hip fracture, it indicated that it offered protection
against non-hip, non-vertebral fractures (RR
versus placebo 0.79, 95% CI 0.71 to 0.87).

Fracture
definition

Clinical only

Not stated

Clinical only

20%

20%

20%

Clinical only

No. of women in each group suffering
vertebral fracture

Clinical fracture only:

HRT: 13/1380

Placebo: 19/1383

RR 0.69 (95% Cl 0.34 to 1.38)

No woman in any group suffered vertebral
fracture’

Clinical vertebral fractures at 4 years (the
point at which the HRT arm discontinued
treatment):

HRT: 0/110

Placebo: 3/502°

RR 0.35 (95% CI1 0.02 to 6.14)

HRT: 2/100
Placebo: 1/112
RR 2.24 (95% Cl 0.21 to 24.33)

HRT: 8/502
Control: 4/504
RR 2.01 (95% Cl 0.61 to 6.63)

There were no vertebral fractures in either
group

HRT: 41/8506
Placebo: 60/8102
RR 0.65 (95% CI 0.44 to 0.97)

Quality of life

Only three studies reported quality of life data.
HERS found that HRT was associated with
improved mental health and a reduction in
depressive symptoms relative to placebo only in
those women who reported hot flushes at study
entry. Women without flushing at study entry who
were assigned to HRT had greater declines in
physical function and energy scores than those
receiving placebo. Thus, HRT appeared to
improve quality of life only for women with

menopausal symptoms.
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Comparison: 12 Non-osteoporotic women - radiographic vertebral fracture

0.1 02

Outcome: 01 Non-osteoporotic women - radiographic vertebral fracture
HRT Control RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
Gallagher, 2001 2/100 17112 B 20.0 2.24 (0.21 to 24.33)
Mosekilde, 20007 8/502 4/504 0 80.0 2.01 (0.61 to 6.63)
Total (95% CI) 10/602 5/616 ——r—— 100.0 2.05(0.71 t0 5.97)
Test for heterogeneity x> = 0.01,df = |, p = 0.94
Test for overall effectz = 1.32,p = 0.19

I 5 10

Favours treatment ~ Favours control

FIGURE 27 HRT: radiographic vertebral fracture in postmenopausal women not selected for low BMD

Comparison: |1 Non-osteoporotic women - clinical vertebral fracture
Outcome: 01 Non-osteoporotic women - clinical vertebral fracture
HRT Placebo RR Weight RR

Study n/N n/N (95% CI Random) % (95% CI Random)

Cauley, 2001'7® 13/1380 19/1383 —a—— 238 0.69 (0.34 to 1.38)

EPIC study”' 0/110 3/502 - 1.3 0.65 (0.03 to 12.44)

WHI trial'® 41/8506 60/8102 —- 748  0.65(0.44100.97)
Total (95% Cl) 54/9996 82/9987 - 100.0 0.66 (0.47 t0 0.93)
Test for heterogeneity XZ =0.02,df =2,p=0.99
Test for overall effect z = -2.39, p = 0.02

o1 02 | 510
Favours treatment  Favours control

FIGURE 28 HRT: clinical vertebral fracture in postmenopausal women not selected for low BMD

TABLE 54 HRT in postmenopausal women not selected for low BMD: comparisons with placebo or no treatment: non-vertebral

fracture data

Study Dose
Aitken, 1973% Mestranol 40 g per day
Bjarnason, 2000'77 |7 B-Estradiol (I or 2 mg per day)

sequentially combined with gestodene
(25 or 50 g on days |17-28 of a 28-day
cycle) in the following combinations:
1/25, 2/25, 2/50 17 3-Estradiol

(I mg per day) continuously combined
with gestodene (25 g per day)

Cauley, 2001'78 CEE 0.625 mg per day plus MPA
2.5 mg per day

© Queen’s Printer and Controller of HMSO 2005. All rights reserved.

No. of women in each group suffering non-
vertebral fracture

HRT: 0/68
Placebo: 2/66
RR vs placebo 0.19 (95% CI 0.01 to 3.97)

HRT: 4/112
Control: 1/41°
RR 1.46 (95% Cl 0.17 to 12.72)

HRT: 130/1380
Placebo: 138/1383¢
RR 0.94 (95% CI1 0.75 to 1.19)

continued
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TABLE 54 HRT in postmenopausal women not selected for low BMD: comparisons with placebo or no treatment: non-vertebral
fracture data (cont’d)

Study Dose No. of women in each group suffering non-
vertebral fracture

Cheng, 2000%° Combined estradionoretisteron acetate ~ According to Torgerson,'”® 1/40 women in the HRT
group and 1/40 in the control group suffered non-
vertebral fracture. However, according to Cheng
(personal communication) no women suffered fracture

Delmas, 2000°® | 7B-Estradiol (I mg per day) plus HRT: 1/90
NETA (0.25 or 0.5 mg per day) Control: 2/45°
RR 0.25 (95% CI 0.02 to 2.68)
Eiken, 1997°7 Continuous HRT (2 mg per day Continuous HRT: 1/50
estradiol + | mg per day NETA); Sequential HRT: 0/50

sequential HRT (2 mg per day estradiol =~ Placebo/untreated: 6/51

for 12 days, followed by 2 mg per day RR, pooled HRT group vs placebo, 0.09 (95% CI 0.01 to
estradiol plus | mg per day NETA for 0.69)

10 days, followed by | mg per day

estradiol for 6 days)

EPIC study’' Open-label oestrogen—progestin (in USA, Data at 4 years:
0.625 mg per day CEE + 5 mg per day HRT: é/110
MPA; in Europe, 2 mg per day Placebo: 33/502°

| 7 3-estradiol for 22 days, | mg per day RR 0.83 (95% CI 0.36 to 1.93)
NETA on days 13-22 and | mg per day
estradiol on days 23-28)

Gallagher, 200158 HRT (CEE 0.625 mg per day plus, in HRT: 12/101
non-hysterectomised women, Placebo: 12/112¢
MPA 2.5 mg per day) RRI.11 (95% CI 0.52 to 2.36)
Genant, 1997°° CEE 0.3, 0.625 or 1.25 mg per day Pooled oestrogen groups: 3/303

Control: 2/102°
RR 0.50 (95% ClI 0.09 to 2.98)

Herrington, 200088 Unopposed CEE (0.625 mg per day); HRT: 7/100

CEE (0.625 mg per day) plus MPA Placebo: 16/105¢

(2.5 mg per day) RR 0.46 (95% CI 0.20 to 1.07)
Lees, 2001%* Cyclical estradiol-178 (I or 2 mg) Oestrogen | mg: 5/231

(days 1-28) and dydrogesterone Oestrogen 2 mg: 5/231

(5, 10 or 20 mg) (days 15-28) in the Placebo: 3/118
following combinations: 1/5, 1/10, 2/10, RR, pooled oestrogen group vs placebo, 0.85

2/20 (95% Cl 0.24 to 3.04)
Mosekilde, 2000'7° Oral sequential HRT (estradiol HRT: 29/502

| mg per days |-6, 2 mg per day Control: 41/504°

days 7-28, plus norethisteron RR0.71 (95% C1 0.45 to 1.12)

| mg per day on days 19-28) or,

for hysterectomised women,
estradiol 2 mg per day continuously
(alternative formulations available for
women suffering side-effects)

Mulnard, 2000%° CEE (0.625 and 1.25 mg per day) Pooled HRT groups: 1/81
Placebo: 0/39°
RR 1.46 (95% CI 0.06 to 35.13)

Nachtigall, 1979%° Conjugated oestrogen (2.5 mg per day) HRT: 0/84

plus cyclic MPA (10 mg per day for Control: 6/84

7 days per month) RR 0.08 (95% CI 0.00 to 1.34)
Orr-Walker, 2000%° Continuous combined HRT HRT: 2/21

(CEE 0.625 mg per day plus, for Placebo: 1/21

unhysterectomised women, MPA) RR 5.00 (95% CI 0.25 to 98.28)

continued
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TABLE 54 HRT in postmenopausal women not selected for low BMD: comparisons with placebo or no treatment: non-vertebral

fracture data (cont’d)

Study

PEPI trial®'

Weiss, 199975

WHI trial'®

Dose

CEE (0.625 mg per day)

CEE (0.625 mg per day) plus MPA

(10 mg per day for 12 days per month)
CEE (0.625 mg per day) plus MPA

(2.5 mg per day)

CEE (0.625 mg per day) plus
micronised progesterone

(200 mg per day for 12 days per month)

Transdermal estradiol (0.025, 0.05, 0.06
and 0.10 mg per day)

CEE (0.625 mg per day) plus MPA
(2.5 mg per day)

@ Data from Torgerson and Bell-Syer (2001).!76
b Hosking DJ (personal communication).

¢ Gallagher JC (personal communication).

9 Saylor G (personal communication).

¢ Vestegaard P (personal communication).

No. of women in each group suffering non-
vertebral fracture

HRT: 21/701
Placebo: 6/174°
RR 0.87 (95% CI 0.36 to 2.12)

There were no spontaneous fractures. Traumatic
fractures were as follows:

0.025 mg: 1/32

0.05 mg: 0/31

0.06 mg: 1/32

0.10 mg: 1/35

Placebo: 1/46

RR, pooled treatment groups vs placebo, 1.06 (95% CI
0.11 to 9.95)

Does not report total numbers of women suffering
non-vertebral fractures

Favours treatment

Comparison: 13 Non-osteoporotic women - non-vertebral fracture
Outcome: 01 Non-vertebral fracture
HRT Control RR Weight RR

Study n/N n/N (95% CI Random) % (95% CI Random)
Bjarnason, 200 47112 1/41 | . 0.7 1.46 (0.17 to 12.27)
Cauley, 2001'7® 130/1380 138/1282 60.8 0.94(0.75 to 1.19)
Delmas, 2000% 1/90 2/45 o 0.6 0.25 (0.02 to 2.68)
Eiken, 199757 [/100 33/502 ¢—— 0.7 0.08 (0.01 to 0.69)
EPIC study”' 6/110 12/112 —_—— 44 0.83 (0.36 to 1.93)
Gallagher, 2001 12/101 6/51 — 5.6 I.11(0.52 to 2.36)
Genant, 1997% 3/303 2/102 e 1.0 0.50 (0.09 to 2.98)
Herrington, 200088 7/100 16/105 — 44 0.46 (0.20 to 1.07)
Lees, 2001 10/462 3118 e — 1.9 0.85(0.24 t0 3.04)
Mosekilde, 20007 29/502 41/504 —a— 14.9 0.71 (0.45 to 1.12)
Orr-Walker, 2000%° 2/21 0/21 0.4 5.00 (0.25 to 98.28)
PEPI trial®! 21/701 6/174 —— 4.0 0.87 (0.36 to 2.12)
Weiss, 199975 3/130 1/46 0.6 1.06 (0.11 to 9.95)

Total (95% Cl) 229/4112 261/3204 <> 100.0 0.86 (0.72 to 1.02)

Test for heterogeneity x2 = 11.60, df = 12, p = 0.48

Test for overall effect z = -1.72, p = 0.09

01 02 | 510

Favours control

FIGURE 29 HRT: non-vertebral fracture in postmenopausal women not selected for low BMD
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TABLE 55 HRT in postmenopausal women not selected for low BMD: comparisons with placebo or no treatment: hip fracture data

Study Dose No. of women in each group suffering hip fracture

Cauley, 200178 CEE 0.625 mg per day plus

MPA 2.5 mg per day

HRT: 14/1380

Placebo: 13/1383¢

RR 1.08 (95% CI1 0.51 to 2.29)
EPIC study’' Data at 4 years:

HRT: 0/110

Placebo: 1/502°

RR 1.51 (95% CI 0.06 to 36.84)

Open-label oestrogen—progestin

(in USA, 0.625 mg per day CEE +
5 mg per day MPA; in Europe, 2 mg
per day |7-estradiol for 22 days,

| mg per day NETA on days 13-22
and | mg per day estradiol on

days 23-28)

Herrington, 200088 Unopposed CEE (0.625 mg per day); HRT: 1/100
CEE (0.625 mg per day) plus MPA Placebo: 1/105¢

(2.5 mg per day) RR 1.05 (95% CI 0.07 to 16.56)

Lees, 2001%* Cyclical 17B-estradiol (I or 2 mg) Oestrogen | mg: 0/231
(days 1-28) and dydrogesterone Oestrogen 2 mg: 0/231
(5, 10 or 20 mg) (days 15-28) in Placebo: 1/118
the following combinations: RR, pooled oestrogen group vs placebo, 0.09
1/5, 1710, 2/10, 2/20 (95% CI 0.00 to 2.09)
WHI trial' CEE (0.625 mg per day) plus HRT: 44/8506

MPA (2.5 mg per day) Placebo: 62/8102

RR 0.68 (95% Cl 0.46 to 0.99)

? Data from Torgerson and Bell-Syer (2001).'7¢
b Hosking D] (personal communication).
¢ Saylor G (personal communication).

Comparison: 15 Non-osteoporotic women - hip fracture
Outcome: 01 Hip fracture
HRT Control RR Weight RR
Study n/N n/N (95% CI Random) % (95% CI Random)
Cauley, 2001'7® 14/1380 13/1383 —L— 20.0 1.08 (0.51 to 2.29)
EPIC study”' o/110 1/502 = Il 1.51 (0.06 to 36.84)
Herrington, 2000% 1/100 1/105 1.5 .05 (0.07 to 16.56)
Lees, 2001 0/462 /g 4 Il 0.09 (0.00 to 2.09)
WHI trial'® 44/8506 62/8102 | 763 068(0.46t00.99)
Total (95% Cl) 59/10588 78/10210 o 100.0 0.74 (0.53 to 1.03)
Test for heterogeneity x2 = 3.19, df = 4,p = 0.53
Test for overall effect z = -1.78, p = 0.08
01 02 | 510
Favours treatment  Favours control

74 FIGURE 30 HRT: hip fracture in postmenopausal women not selected for low BMD
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TABLE 56 HRT in postmenopausal women not selected for low BMD: comparisons with placebo or no treatment: wrist fracture data

Study 