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WHAT IS OSTEOPOROSIS?

Osteoporosis is a disease characterized
by low bone mass and deterioration

in the microarchitecture of bone
tissue, leading to an increased risk of
fracture. Osteoporosis occurs when
the bone mass decreases more quickly
than the body can replace it, leading
to a net loss of bone strength. As a
result the skeleton becomes fragile,

so that even a slight bump or fall can
lead to a broken bone, (referred to as
a fragility fracture). Osteoporosis has
no signs or symptoms until a fracture
occurs — this is why it is often called a
‘silent disease’.

Osteoporosis affects all bones in the
body; however, fractures occur most
frequently in the vertebrae (spine),
wrist and hip. Osteoporotic fractures
of the pelvis, upper arm and lower leg

are also common. Osteoporosis itself
is not painful but the broken bones
can result in severe pain, significant
disability and even mortality. Both hip
and spine fractures are also associated
with a higher risk of death - 20% of
those who suffer a hip fracture die
within 6 months after the fracture.

A COMMON DISEASE

It is estimated that worldwide an
osteoporotic fracture occurs every
three seconds. At 50 years of age,
one in two women and one in five
men will suffer a fracture in their
remaining lifetime. For women this
risk is higher than the risk of breast,
ovarian and uterine cancer combined.
For men, the risk is higher than the
risk for prostate cancer. Approximately

50% of people with one osteoporotic
fracture will have another, with

the risk of new fractures rising
exponentially with each fracture.

A GROWING PUBLIC HEALTH
PROBLEM

The risk of sustaining a fracture
increases exponentially with age due
not only to the decrease in bone
mineral density, but also due to the
increased rate of falls among the
elderly. The elderly represent the fastest
growing segment of the population.
Thus, as life expectancy increases for
the majority of the world’s population,
the financial and human costs
associated with osteoporotic fractures
will increase dramatically unless
preventive action is taken.
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FOREWORD

Worldwide, a fragility fracture is
estimated to occur every 3 seconds. This
amounts to almost 25 000 fractures

per day or 9 million per year. The
human suffering associated with these
common serious injuries is immense
and the financial costs are staggering.
The sums of 32 billion EUR per year in
Europe and 20 billion USD per year in
the United States reveal the burden that
osteoporosis imposes on the world’s
economy. And that is now. In China,

as the population ages, the 1.6 billion
USD spent on hip fracture care in 2006
is set to rise to 12.5 billion USD by 2020
and 265 billion USD by 2050. Similar
changes are projected across Asia, Latin
America and the Middle East.

Nature has provided us with an
opportunity to systematically identify
a significant proportion of individuals
that will suffer fragility fractures in the
future. This is attributable to the well
recognised phenomenon that fracture
begets fracture. Those patients that
suffer a fragility fracture today are
much more likely to suffer fractures

in the future; in fact, they are twice

as likely to fracture as their peers

that haven't fractured yet. From the
obverse view, we have known for three
decades that almost half of patients
presenting with hip fractures have
previously broken another bone.

Science has provided us with a broad
spectrum of effective pharmacological
agents to reduce the risk of future
fractures. These medicines have

been shown to reduce fracture rates
amongst individuals with and without
fracture history, and even amongst
those that have already suffered
multiple fractures. Governments and
private sector healthcare providers
have recognised the opportunity for
‘secondary fracture prevention’, by
creating policies and reimbursement
criteria that support treatment of
osteoporosis for patients presenting
with fragility fractures. They have
done so to improve the quality of care
for those at risk of suffering future
fractures, and because such strategies

have been shown to be highly cost-
effective by many agencies responsible
for resource allocation.

Regrettably, by missing the opportunity
to respond to the first fracture,
healthcare systems around the world
are failing to prevent the second and
subsequent fractures. Numerous
audits of secondary preventive care
show that the majority of fragility
fracture patients never learn about the
underlying cause of their fracture, or
receive treatment to prevent it from
happening again. However, there

is reason for optimism. Innovators

in many countries have tackled this
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healthcare delivery challenge and
created systems that close the current
care gap. Systems with a dedicated
post-fracture coordinator at their

heart have transformed post-fracture
osteoporosis care, resulting in
significantly lower re-fracture rates and
enormous cost savings.

This report aims to engage patients
and their societies; healthcare
professionals and their organizations;
and policy makers and their
governments to close the secondary
fracture prevention care gap
throughout the world. The opportunity
is too good to miss.



WHY SECONDARY FRACTURE PREVENTION
MUST BE A PUBLIC HEALTH PRIORITY

FRAGILITY FRACTURES:

A BURDEN FOR PATIENTS,
HEALTHCARE SYSTEMS

AND NATIONAL ECONOMIES

Osteoporosis has been described as a
silent epidemic because ...it is a pain-
free, symptomless disease in which
bone becomes progressively porous,
fragile and loses strength’?. Like other
chronic diseases, such as hypertension
and hyperlipidaemia, osteoporosis is
asymptomatic... up until the moment
a sufferer breaks a bone. From

that point on, the consequences of
osteoporosis will be evident to the
fracture patient, their medical team
and those responsible for funding their
healthcare system.

Fragility fractures, also referred to

as low or minimal trauma fractures,
usually occur as a result of a fall from
standing height. Fragility fractures are
common; 1in 2 women over 50 years
of age will suffer one, as will 1in 5
men3>. Globally, during year 2000,
there were an estimated 9 million

new fragility fractures, of which 1.6
million were at the hip, 1.7 million at
the wrist, 0.7 million at the humerus
and 1.4 million symptomatic vertebral
fractures®. As shown in table 1, Europe
and the Americas accounted for half
of all these fractures, while most of
the remainder occurred in the Western
Pacific region and Southeast Asia®.

Whilst a relative abundance of good
quality data on hip fractures has

enabled considerable evaluation of

the morbidity, mortality and costs
associated with this very serious
injury”®, the impact of fragility

fractures at other sites should not be
underestimated. The age distribution

of fractures at sites viewed as typical
fraqility fractures is presented in

figure 1. Fractures of the wrist, humerus
and spine tend to occur at a younger

year'?. A considerable proportion of
these staggering sums are associated
with health and social care related

to hip fracture. However, the cost
burden of vertebral fractures and non-
hip fragility fractures is considerable.
In 2005, the cost of vertebral fractures
in Europe was estimated to be 719
million EUR™. In the Geisinger health
system in the United States, health

..almost half of hip fracture patients

provide us with an obvious opportunity

for preventive intervention'

age than hip fractures. Indeed, amongst
Swedish women in their early fifties,
such fractures have been estimated

to account for six times the morbidity
arising from hip fractures®'°.

In 2005, the International
Osteoporosis Foundation (IOF)
estimated the total direct cost of
osteoporotic fractures in Europe to
be 32 billion EUR per year', a figure
which is projected to rise to 38.5
billion EUR by 20252, In 2002, the
combined cost of all osteoporotic
fractures in the United States was
estimated to be 20 billion USD per

economic modelling suggested 37%
of all healthcare costs associated with
osteoporotic fractures related to non-
hip fragility fractures'.

The economic consequences of
unchecked increases in the prevalence
of osteoporosis amongst the rapidly
ageing populations of Asia, Latin
America and the Middle East must be
a major concern for policy makers in
these regions. In 2006, 1.6 billion USD
was spent in China on hip fracture
care, a figure that is set to rise to 12.5
billion USD by 2020 and 265 billion
USD by 2050'.

TABLE 1 Estimated number of fractures (in thousands) at the sites shown in men and women aged
50 years or more in 2000 by World Health Organisation regions

Region Hip
Africa 8

Americas 311
Southeast Asia 221
Europe 620
Eastern Mediterranean 35

Western Pacific 432
Total 1627

Spine Forearm Humerus
12 16 6
214 248 111
253 306 121
490 574 250
43 52 21
405 464 197
1416 1660 706

(l;

Other All sites  Percentage
33 75 0.8
521 1406 15.7
660 1562 17.4
119 3119 34.8
109 261 2.9
1039 2536 28.6
3550 8959 100



FRACTURE BEGETS FRACTURE

The "osteoporotic career” illustrated in
figure 2 overleaf will be all too familiar
to sufferers and their families. We have
known since the 1980s that half of
patients presenting with hip fractures
today have experienced prior fragility
fractures in the past'®'®. This might
have been a wrist fracture during

their fifties whilst at work, a humerus
fracture during their sixties on the day
they retired, or a fracture of the spine
when picking up a grandchild at their
70" birthday celebration. Two meta-
analyses concluded that a prior fracture
at any skeletal site is associated with

a doubling of future fracture risk.?% 2’
Thus, fracture begets fracture.

Given that a history of suffering a

the United Kingdom have sought to
answer this question:

prior fragility fracture predisposes the

sufferer to considerably increased risk
of future fracture, what proportion
of the population is in this high risk
group? Investigators in Australia and

Australia The Australian BoneCare
Study? evaluated 70 000 women

aged over 60 years from primary
care physicians' lists. Eighty two

per cent reported the presence of

a postmenopausal fracture or risk
factors. Twenty nine per cent of
these women reported a fracture
history; 66% reported 1 fracture,
22% reported two fractures and 12%
reported 3 to 14 fractures.

FIGURE 1 World wide distribution of typical fragility fractures by age (in thousands/year)®
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Over the next 20 years, 450 mallion people will celebrate

thetr 65™ burthday. On account of this, absolute hip fracture

incidence will remain high and costly in the West and presents

a major threat to financing of health systems in the East.!

United Kingdom A burden

of disease model published in

2011%* estimated the number of
postmenopausal women in the UK
with osteoporosis and fracture history
for the period 2010 to 2021. In 2010,
over 1.5 million women were likely to
have suffered >1 fracture representing
13% of the postmenopausal
population. Notably, 380 000 of these
women had suffered >2 fractures

and 96 000 at least 3 fractures. The
number of women with >1 fracture
and >3 fractures is expected to

increase by 22% and 31% by 2020,
respectively.

Currently, data on secondary fracture
incidence is not available for many
parts of the world. However, recent
audits conducted by the IOF provide
estimates of current hip fracture
incidence, which gives a clear
indication of the potential scale of the
secondary fracture burden. The IOF
Asian Audit' estimated hip fracture
incidence in China, India and Japan, at
687 000; 440 000 and 117 900 cases

per year, respectively. The IOF Eastern
European and Central Asian Audit?®
and Middle East and Africa Audit?®
provide stark accounts of current
standards of fragility fracture care

and prevention in these regions. From
Brazil, the BRAZOS study?’ suggests
that 15% of women and 13% of men
aged over 40 years have a history of
fragility fracture. As the demographic
composition of these populations shifts
dramatically in the coming decades,
fragility fracture incidence is set to
rapidly increase.

FIGURE 2 The ‘osteoporotic career’: fracture associated morbidity across the life span?
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SECONDARY FRACTURE PREVENTION
An opportunity to break the fragility fracture cycle

Half of hip fracture patients have
suffered prior fragility fractures. One
sixth of postmenopausal women have
suffered a fragility fracture.

Taken together, these two
observations illustrate the major
opportunity afforded by secondary
fracture prevention strategies. Half

of all individuals that will suffer

hip fractures in the future bring
themselves to clinical attention before
breaking their hip, by suffering a
prior fragility fracture.'®' This group
represents a comparatively small
proportion?*?¢ of the entire population
that could be readily targeted for
intervention to reduce future fracture
risk as illustrated in figure 3.

During the last two decades, a range
of therapeutic interventions have been
assessed in large-scale randomised

clinical trials that have demonstrated
consistent fracture reduction efficacy.
A meta-analysis of the principle
agents licensed for the treatment of
osteoporosis throughout the world
suggests that a 30-50% reduction in
fracture incidence can be achieved

during 3 years of pharmacotherapy.

Fracture reduction efficacy of 50%
during the same period of treatment has
been demonstrated for patients with a
history of multiple fractures®'. We now
have a broad choice of effective agents
that can be taken as daily, weekly or
monthly tablets, or as daily, quarterly,
six-monthly or annual injections.

Half of hip fracture patients Zave

suffered prior fragility fractures.

One sixth of postmenopausal women

have suffered a fragility fracture.

INTERNATIONAL REVIEWS SHOW THAT, REGARDLESS OF THE STRUCTURE OF THE HEALTHCARE SYSTEM, FRACTURE PATIENTS ROUTINELY FAIL TO RECEIVE SECONDARY

PREVENTIVE CARE.




Routine delivery of evidence-based
secondary preventive care to patients
presenting with fragility fractures
provides an opportunity to break the
fragility fracture cycle shown in figure
4. When patients present with a non-
hip fragility fracture, a determined
effort must be made to prevent
secondary fractures, particularly at the
hip. For half of hip fracture patients,

their hip fracture will be their first
clinically apparent fracture. These
individuals are at high risk of a second
hip fracture®*34. Accordingly, secondary
prevention must be routine care for
hip fracture patients too. Crucially,
many professional organization
guidelines??2>4! and national
prescribing'?4243 and reimbursement
policies'4+4 provide endorsement and

funding mechanisms for secondary
preventive therapy.

A 2011 study has calculated the financial
burden imposed by second fracture on
the United States healthcare system. The
nationally projected annual cost was
almost 2 billion USD; 834 million USD for
patients with commercial insurance and
1.13 billion USD for Medicare patients*’.

FIGURE 3 Fracture risk and ease of case-finding: effective targeting of healthcare resources?
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FIGURE 4 The fragility fracture cycle*® (reproduced with permission of the Department of Health in England)
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THE WORLDWIDE PROBLEM
The current care gap

Many professional organization guidelines??>3>-! and national prescribing'?4243 and

reimbursement policies'?#+4> provide endorsement and funding mechanisms for

secondary preventive therapy

In light of this apparent consensus,
what are the current rates of secondary
preventive treatment for patients

with fragility fractures? National*-°,
regional'®6-6 and local'”.1967-4 qudits
conducted across the world have
shown a secondary fracture prevention
care gap to be ubiquitous. Documented
standards of care in countries where
national audit work has been done are
summarized below.

Australia

An audit*® of 16 Australian hospitals
involving 1829 fragility fracture cases
found that <13% had risk factors

for fracture identified. Ten percent
were appropriately investigated,

12% were commenced on calcium
and 12% on vitamin D, 8% started
bisphosphonates and 1% selective
oestrogens receptor modulators in the
acute setting.

Most patients presenting to Australian
hospitals with minimal trauma fracture
are neither investigated nor treated for
osteoporosis. As this group s at high risk
of subsequent fracture, this 1s a missed
opportunity to reduce fracture burden.’

Canada

Audits conducted in Ontario®,
Quebec® and Manitoba® consistently
reported that 80% of fragility fracture
patients did not receive appropriate
assessment or treatment. In addition,
the Canadian Multicentre Osteoporosis
Study (CaMos) evaluated the care

gap in men with fragility fractures®.
At baseline only 2% of men with a
clinical fracture received a diagnosis
of osteoporosis, which increased to
just 10% at 5 years. Unsurprisingly,
therefore, only 10% of men were on
appropriate treatment at 5 years. The
significance of these findings were

ANY FRAGILITY FRACTURE IN ADULTS OVER 50 SHOULD TRIGGER ASSESSMENT FOR OSTEOPOROSIS.

summarised in a recent White Paper
from Osteoporosis Canada®:

1o achieve the most dramatic reduction
wn_future fracture rates and orthopaedic
health care costs, Canada must first
target those patients who have already
Jractured because they are the ones at
haghest risk for more fractures.”

Germany

A prospective cohort study>°
conducted at 242 acute care clinics
in Germany evaluated the inpatient
care of 1201 patients aged >65 years
with a distal radius fracture. The
investigators noted:

Although evidence of osteoporosis
was observed in 62% of women
and 50% of men, only 7.9% of
patients were prescribed osteoporosis-
specific medication.’

10

Switzerland

A nationwide survey®! evaluated
osteoporosis care of 3667 fragility
fracture patients that presented to 8
centres between 2004 and 2006. Only
22% of patients were initiated on
appropriate osteoporosis treatment as
a result of their fracture presentation.

Osteoporosts remains widely
underdiagnosed and undertreated
i Switzerland, even in a high risk
population of elderly patients with
fragility fractures. This fact is even

more worrisome_for men.’
The Netherlands

A study* used the population-based
database, PHARMO, to assess the
proportion of patients treated with
osteoporosis medications during the
first year after hospitalisation with a
fracture. Of the 1654 patients aged



>50 years in the study population,
half had fractured their hip. Only
15% were prescribed osteoporosis
medications within a year of being
discharged from hospital.

T he results of this study suggest that
treatment for osteoporosts for post-
Jracture patients in current practice is
stll quite appalling’

Sweden

The National Board of Health and
Welfare (NBHW) together with the
Swedish Association of Local Authorities
and Regions (SKL) collate data on the
national level from the regional health
care providers. Since 2005 register

data is available on the use of drugs

in addition to the national patient
register (ICD 10 codes). The 2011 report
highlights the very low proportion of
women over the age of 50 with fragility
fractures that are on pharmacological
treatment for osteoporosis at 6-12
months after fracture. As illustrated

in figure 5, the national average is
13.9%, ranging from 9.2% to 19.3%
in the various regions. Furthermore,
compared to the data from 2005-2007
there appears to be no significant
improvement® (figure 6).

T he result of the national data

is cause for both concern and an
wincentive for action. Clearly, some
regions have been more successful than
others, while all too many patients
remain without treatment.”

United Kingdom

The Royal College of Physicians

(RCP) has managed an ongoing
national audit®” of the organization

of services and standards of clinical
care for patients with falls and fragility
fractures, from 2005 until the present
day. In May 2011, the most recent
round of this audit was published*.
Key findings included:

*  32% of non-hip fracture and
67% of hip fracture patients
had a clinical assessment for
osteoporosis and/or fracture risk

= 33% of non-hip fracture and
60% of hip fracture patients
received appropriate management
for bone health

T he majority of high-risk patients
muss the best or only opportunity

Jor thewr falls and fracture risk to be
wdentafied in the majority of hospitals
and most primary care organizations
lack adequate services for secondary
Jalls and fracture prevention.’

United States

A 2007 study>* of data from National
Health and Nutrition Examination
Survey (NHANES) estimated that 17%
of older women who have sustained
a fragility fracture in the United
States are receiving osteoporosis
treatment. Another study® evaluated
osteoporosis treatment of 51 346

hip fracture patients admitted to

FIGURE 5 Percentage of women in Sweden with a fragility fracture
over the age of 50 on pharmacological treatment at 6-12 months
after the fracture during 2008-2010 (ight blue indicates treatment during 2005-2007)

Uppsala 19.3
Jonkoping 18.4
Kalmar 17.4
Sérmland 16.9
Dalarna 15.3
Halland 14.9
Kronoberg 14.9
Vasterbotten 14.5
Orebro 14.5
RIKET 13.9
Stockholm 13.8
Vastra Gotaland 13.6
Jamtland 13.5
Skane 13.2
Ostergétland 13.0
Varmland 12.4
Norrbotten 12.0
Vastmanland 11.9
Vasternorrland 11.7
Gavleborg 11.1
Gotland 9.5 —
Blekinge 9.2

318 hospitals across the United
States. The authors reported that
6.6% of patients received calcium

and vitamin D supplements, 7.3%
received antiresorptive or bone-
forming drugs and only 2% received

a combination of these therapies,

the approach advocated as optimal

in most guidelines worldwide. In an
associated editorial®®, Dr. Robert Adler’s
conclusion sign-posts the solution

to this universal problem that will be
considered in detail in the next section
of this report:

There are several different performance
measures_for management of
osteoporosis afler fracture, and most
imstitutions would fail. A small
mvestment in a_fracture coordinator
can result i appropniate diagnostic
and therapeutic management of
patients who have suffered fractures.
T his should result in fewer fractures
and perhaps fewer deaths. Surely we
can do better.’

WHY IS SECONDARY FRACTURE
PREVENTION NOT HAPPENING?

These studies provide a snapshot of
the current standard of secondary
preventive care across the world. A
common theme is self-evident. Two
systematic literature reviews have
sought to understand why secondary
preventive care does not reliably
happen. In their 2004 paper®, Elliot-
Gibson and colleagues identified the
following issues:

FIGURE 6 National data
summarized from year 2005 to
mid-2010 in percentage values.
Women in Sweden over the age
of 50 years.

mid
2005 2006 2007 2008 2009 2010



SECONDARY PREVENTION MUST BE ROUTINE CARE FOR HIP FRACTURE PATIENTS TOO, AS THEY ARE AT

= Cost concerns relating to diagnosis
and treatment

= Time required for diagnosis and
case-finding

= Concerns relating to polypharmacy

= lack of clarity regarding where
clinical responsibility resides

The subsequent review'® from
Giangregorio and colleagues published
in 2006 identified the following
patterns of care:

= Treatment was offered more
frequently for patients with
vertebral fractures in comparison
to patients with non-vertebral
fractures

= QOlder patients were more likely to
be diagnosed with osteoporosis
yet younger patients were more
likely to receive treatment

= Males were less likely to be treated
than women

= Post-fracture falls assessment are
not often conducted and rarely
reported as an outcome of the
studies

These international systematic reviews
suggest that regardless of the specific
structure of the particular healthcare
system, fracture patients routinely fail
to receive secondary preventive care.
The difference between treatment

oi

rates for patients with vertebral
fractures relative to those with non-
vertebral fractures is notable, given
that the majority of vertebral fractures
do not come to clinical attention01192,
The observation that younger patients
are more likely to be treated would
appear at odds with targeting
resources to patients at highest
fracture risk.

The issue regarding a lack of clarity

of where clinical responsibility resides
is paramount. Professor Timothy
Harrington’s metaphorical depiction'
has resonated with the experience of
clinicians in many countries:

Osteoporosis care of fracture patients
has been characterized as the Bermuda
Triangle made up of orthopaedists,
primary care physicians, and
osteoporosis experts into which the
Jracture patient disappears.’

Investigators in the United

Kingdom sought to understand the
disconnection between orthopaedic
surgeons and primary care doctors, the
two clinical constituencies seemingly
most well placed to deliver secondary
preventive care. The survey'®* asked
orthopaedic surgeons and general
practitioners (GPs) about their routine
clinical practice regarding investigation
of osteoporosis in three clinical
scenarios:

= A 55 year old woman with a low
trauma Colles fracture

12
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HIGH RISK OF A SECOND HIP FRACTURE.
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= A 60 year old woman with a
vertebral wedge fracture

= A 70 year old woman with a low
trauma neck of femur fracture

Respondents recognised that fragility
fracture patients should in principle be
investigated for osteoporosis (81% of
orthopaedic surgeons, 96% of GPs).
However, in the case of the Colles
fracture the majority of orthopaedic
surgeons (56%) would discharge

the patient without requesting
investigation for osteoporosis. When
faced with this scenario, the majority
of GPs would take no action having
assumed that the orthopedic surgeons
would have conducted investigations if
appropriate (45%) or would instigate
investigations only if prompted by the
orthopaedic surgeon to do so (19%,).
Only 7% of orthopaedic surgeons and
32% of GPs would assess and/or start
treatment themselves.

The hip fracture scenario generated
similar responses; 66% of orthopaedic
surgeons would discharge the patient
without osteoporosis assessment whilst
40% of GPs would file the letter and
a further 19% of GPs would initiate
assessment only if recommended by
the orthopaedic surgeon. Notably,

in the case of vertebral wedge
fracture a minority of orthopaedic
surgeons (29%) would discharge the
patient without any action to trigger
assessment whilst the majority of GPs
(58%) would routinely assess and/or
start treatment themselves.



A PROVEN SOLUTION

Coordinator-based, post-fracture models of care

Coordinator-based systems facilitate bone mineral density testing, osteoporosis

education and care in patients following a fragility fracture and have been shown to be

cost-saving®®

In 2011, the Fracture Working Group
of the Committee of Scientific Advisors
of the International Osteoporosis
Foundation (IOF) published a position
paper?® on coordinator-based
systems for secondary prevention

in fragility fracture patients. The
paper consolidated knowledge of
the development, effectiveness

and common factors that underpin
successful clinical systems designed
to close the secondary fracture
prevention care gap. A systematic
literature review'% found that two-
thirds of such systems employed a
dedicated coordinator who acts as
the link between the orthopaedic
team, the osteoporosis and falls
services, the patient and the primary
care physician. Exemplar service
models have been referred to as
‘Fracture Liaison Services' (UK06-110,
Europe' "2 and Australia''>1),
'‘Osteoporosis Coordinator Programs’
(Canada'®'”) or ‘Care Manager
Programs’ (USA™'®119). A range of other
terms have been used to describe
other published models with similar
characteristics'?*'?°. This body of
literature illustrates that common
principles can be applied to close the
secondary fracture prevention care
gap in many healthcare systems across
the world.

A common success factor reported

by lead clinicians of successful and
sustainable services is to clearly define
the scope of the service from the
project outset. In this regard, figure 7
provides a context to consider which
groups of fracture patients should

be targeted. Some of the established
models of care began by targeting
hip fracture patients. The scope was
subsequently expanded to include

all patients admitted to hospital and,
finally, all patients managed in the out-

patient fracture clinic setting. Other
services aimed for total patient capture
from the outset.

The objectives of a comprehensive
coordinator-based, post-fracture service
could be summarised as follows.

The system will ensure fracture risk
assessment, and treatment where
appropriate, is delivered to all patients
presenting with fragility fractures in

the particular locality or institution.

The service will be comprised of a
dedicated case worker, often a clinical
nurse specialist, who works to pre-
agreed protocols to case-find and assess
fracture patients. The service can be
based in secondary or primary care

and requires support from a medically
qualified practitioner, be they a hospital

doctor with expertise in fragility fracture
prevention or a general practitioner
with a specialist interest. The hospital-
based service structure depicted in the
British Orthopaedic Association — British
Geriatrics Society ‘Blue Book'?? in

figure 8 on next page illustrates how
UK-based Fracture Liaison Services (FLS)
are configured.

CASE STUDIES OF SUCCESSFUL
SERVICES

The following examples of coordinator-
based, post-fracture models of

care demonstrate that a systematic
approach to fragility fracture
prevention has been successfully
implemented in many countries, with
structurally distinct healthcare systems.

FIGURE 7 Definition of the patient groups to be targeted by post-

fracture services
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FIGURE 8 The operational structure of a UK-based Fracture Liaison Service (FLS)?%"%

Australia

Concord Repatriation General
Hospital, Sydney: The Minimal
Trauma Fracture Liaison (MTFL)
service'™ was established in 2005 at
Concord Repatriation General Hospital,
a large tertiary referral centre in Sydney.
The MTFL service delivers care for non-
frail patients presenting with fragility
fractures (frail patients are managed by
an orthogeriatrics service'® based at
the same hospital). The MTFL service
consultations were delivered by a first
year advanced trainee (i.e. a physician
in his/her 41-6" year of post-graduate
training) which required a 0.4 full time
equivalent appointment.

The impact of the MTFL service was
evaluated after four years. Fracture
patients who chose to decline the
consultation freely offered by the
service, in favour of follow-up with
their primary care physician, were
considered as a control group for
statistical comparison. Refracture
incidence for those patients managed
by the MTFL service was 80% lower
than the control group.

A recently published cost-effectiveness
analysis'® of the MTFL service reported:

= A mean improvement in
discounted quality-adjusted life
expectancy per patient of 0.089
QALY gained

treatment
orthopaedic orthopaedics falls risk |
trauma in-patient ward assessment*
 facure patioms SR
2. FLS assessment programme
emergency out-patient | education |
department fracture clinic programme
comprehensive communication of management plan to GP |

~ osteoporosis

supported by fully integrated FLS database system

* Older patients, where appropriate, are identified and referred for falls assessment

= Partial offset of the higher costs
of the MTFL service by a decrease
in subsequent fractures, which
lead to an overall discounted cost
increase of AU$1486 per patient
over the 10-year simulation period

= The incremental costs per
QALY gained (incremental cost-
effectiveness ratio - ICER) were
AU $17 291, which is well below
the Australian accepted maximum
willingness to pay for one QALY
gained of AU $50 000

Canada

St. Michael’s Hospital, Toronto: The
Osteoporosis Exemplary Care Program
(OECP) was established at a large
teaching and regional trauma centre
in Toronto in 2002'¢. A co-ordinator
was appointed to case-find fracture
patients, provide instruction on calcium
and vitamin D supplementation and
educate patients on osteoporosis and
its management. The co-ordinator
would also facilitate referral for bone
mineral density testing, booking

of appointments at a Metabolic

Bone Disease Clinic and provision

of prescriptions for antiresorptive
medication by orthopaedic staff. The
OECP provided secondary preventive
care to both in- and out-patients.

During the first year of operations,

430 fracture patients were enrolled
in the OECP (276 out-patients and
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154 in-patients). More than 96% of
these patients received appropriate
osteoporosis care. Eighty (36%) of

the 221 out-patients that met study
inclusion criteria had been previously
treated for osteoporosis. One hundred
and twenty four (56%) were referred
to the Metabolic Bone Disease Clinic or
to their GP for osteoporosis treatment.
Amongst the 128 in-patients meeting
inclusion criteria, 31% had previously
been diagnosed and treated for
osteoporosis, treatment was initiated
for a further 24% and another 34%
were referred to the Metabolic

Bone Disease Clinic or their GP for
post-discharge consultation on
osteoporosis treatment.

Cost-effectiveness analysis'” showed
that a tertiary care centre that hires an
osteoporosis coordinator who manages
500 patients with fragility fractures
annually could reduce the number of
subsequent hip fractures from 34 to

31 in the first year, with a net hospital
cost saving of 48 950 CAD (Canadian
dollars in year 2004 values), with use
of conservative assumptions. Sensitivity
analysis indicated a 90% probability
that hiring a coordinator costs less than
25 000 CD per hip fracture avoided.
Hiring a coordinator is a cost-saving
measure even when the coordinator
manages as few as 350 patients
annually. Greater savings are anticipated
after the first year and when additional
costs such as rehabilitation and
dependency costs are considered.



Singapore

Singapore hospitals: OPTIMAL
(Osteoporosis Patient Targeted and
Integrated Management for Active
Living) is a Ministry of Health funded
osteoporosis disease management
programme implemented in various
Singaporean hospitals in 2008,
OPTIMAL aims to prevent secondary
fractures through case finding,
physician and case manager follow up,
medication subsidy and physiotherapy.

In 2011, a review of the patients
recruited through OPTIMAL at the
largest hospital in Singapore was
carried out. From May 2008 to March
2012, 5608 patients were screened
at the hospital. 977 out of 1434
patients with fragility fractures had
been recruited into the programme
based on the recruitment criteria of
being older than 50 years, having
had a fragility fracture after the age
of 50, being agreeable to participate
in the program and being able to
comply with intervention and follow
up. Six hundred and fifty nine patients
are being currently followed up at
the hospital. In December 2011, a
follow-up of the 112 patients who
had completed two years in the
programme showed that 98% of
them had baseline DXA conducted,
and 64.3% had baseline and two
year follow up DXA performed. Fifty
nine percent of the patients were

not on anti-osteoporosis treatment
at baseline. Sixty five out of the 66
treatment naive patients were started
on therapy following recruitment.
Eighty three percent of patients were
compliant with therapy at two years,
as defined by a Medication Possession
Ratio of >80%. Fifty nine percent
were compliant with exercise (weight
bearing) at the end of the two year
follow up, defined as continuing to
do more than 30 minutes of such
exercise, more than three times per
week. There was a mean increase in
BMD of the lumbar spine of 5.8%
and of the total hip of 2.9%. Those
who were compliant with exercise
showed a significantly higher increase
in BMD at the hip at the end of the
two years. Though the study was

not powered to detect statistically
significant differences, there was a
trend towards a decreased fracture
rate in the patients who had

completed two year follow up when
compared to a historical control.
Fracture rates were 0.9%, 0.9% and
3.6% at the hip, other non-vertebral
regions and vertebrae respectively

in the study group, as compared to
1.9%, 3.4% and 4.3% in the

same sites in the historical

control group.

In the three years following
inception, the OPTIMAL programme
at the hospital has successfully
identified and evaluated a large
number of patients with fragility
fractures. All components of the

Coordinator-based,
post-fracture

models of care

have successfully
closed the secondary
fracture prevention
gap in many
countries throughout

the world?®

highly facilitated programme
appear to have contributed

towards decreasing the care gap in
management of fragility fractures
and a high compliance rate with
medications was seen. The ultimate
success of the programme will be
measured by the fractures prevented
over long term follow up and cost
effectiveness, but clear and effective
steps in evaluating persons with
fractures with BMD testing and
offering treatment options have
been initiated.
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The Netherlands

Academic Hospital of Maastricht:
In 2004, a secondary fracture
prevention strategy was implemented
for all individuals aged >50 years that
presented to the Academic Hospital
of Maastricht with a fracture'?. The
service was primarily delivered by a
trained osteoporosis nurse specialist.
Patients managed in the outpatient
setting were seen directly after

their first visit and inpatients would
be engaged during their hospital

stay. Assessments included bone
densitometry, osteoporosis risk factor
evaluation and falls risk assessment.
Patients with suspected secondary
causes of osteoporosis were referred
to internal medicine for further review.
Advice was provided on the need

for adequate calcium and vitamin

D intake. Patients with osteoporosis
according to bone densitometry
received treatment in accordance with
national guidelines. When compared
to several local hospitals that did not
employ a dedicated nurse specialist to
deliver secondary preventive care, 71%
of fracture patients at the Academic
Hospital of Maastricht underwent bone
density testing compared to just 6%
at the other centres. A before-after
analysis'? of the impact of this service
on subsequent fracture rates reported
a 35% reduction and, notably, a 33%
decrease in mortality.

United Kingdom

Glasgow, Scotland: The hospital-
based Fracture Liaison Service (FLS)
model was first developed in the
Glasgow University teaching hospitals
in 1999. The Glasgow FLS is a system
to ensure fracture risk assessment,
and treatment where appropriate, is
delivered to all patients with fragility
fractures. The FLS is a ‘doctor light’
service and is primarily delivered by a
clinical nurse specialist, who works to
pre-agreed protocols to case-find and
assess fracture patients. Consultant
Endocrinologists provide medical
leadership for the Glasgow FLS. A
critical success factor in development of
the Glasgow FLS was establishment of
a multi-disciplinary stakeholder group
from project outset, with representation
from all relevant hospital specialities,
local primary care and regional health
authority and administrative groups.



During the first 18 months of
operations'?e:

= More than 4600 patients with
fractures of the hip, wrist, upper
arm, ankle, foot, hand and other
sites were seen by Fracture Liaison
Nurse Specialists

= Nearly three-quarters were
considered for BMD testing and
treatment was recommended for
approximately 20% of patients
without the need for BMD testing

= 82% of patients tested were
found to be osteopenic or
osteoporotic at the hip or spine

During the first decade of this century
in excess of 50 000 consecutive
fracture patients have been assessed
by the Glasgow FLS. During this
period, hip fracture rates in Glasgow
have reduced by 7.3% versus almost
a 17% increase in England'2, where
currently only 37% of localities
operate an FLS*. A Scottish national
audit compared case ascertainment
for hip and wrist fractures in Glasgow
versus five other centres operating less
systematic models of care'®. Ninety-

seven percent of hip fracture and
95% of wrist fracture patients were
assessed by the Glasgow FLS versus
less than 30% for any other service
configuration. In May 2011, a formal
cost-effectiveness analysis of the
Glasgow FLS was published'. This
study concluded that 18 fractures were
prevented, including 11 hip fractures,
and 21 000 GBP was saved per 1000
patients managed by the Glasgow FLS
versus ‘usual care” in the UK.

United States of America

Kaiser Healthy Bones Program:
Kaiser Permanente has developed what
is arguably the most comprehensive
fragility fracture prevention initiative in
the world. The Healthy Bones Program
has its origins in Kaiser’s Southern
California system - the primary
objective of which was to reduce the
incidence of hip fracture!.

In the late 1990s, the Kaiser team
resolved to close the secondary
fracture prevention gap for
patients presenting to hospital

with hip fractures. Subsequently,
the programme was expanded to
include all older patients presenting

with fragility fractures at any site. As
time and resources permitted, the
Kaiser team undertook a systematic
approach to delivering primary fracture
prevention to patients at a high risk of
suffering their first fragility fracture.

The Healthy Bones Program is
underpinned by effective case-finding
made possible by the state-of-
the-art HealthConnect® electronic
medical record'?*. At the heart of

the human infrastructure of the
programme are Care Managers and
Nurse Practitioners, who serve as co-
ordinators and disease managers. By
aggressively identifying and managing
patients who have osteoporosis, a
37% reduction in the hip fracture
rate in the Kaiser Southern California
system was observed''®. This
translated to the prevention of

935 hip fractures in the year 2006
(2510 hip fractures were predicted

by actuarial analysis, and 1575
fractures were actually observed). The
cost of treating a hip fracture was
approximately 33 000 USD. On the
basis of this cost, it was estimated
that the program saved more than
30.8 million USD for Kaiser Southern
California in the year 2006.

SUCCESSFUL SECONDARY FRACTURE PREVENTION SERVICES OFTEN EMPLOY A DEDICATED COORDINATOR WHO ACTS AS A LINK BETWEEN THE ORTHOPAEDIC TEAM,
THE OSTEOPOROSIS AND FALLS SERVICES, THE PATIENT, AND THE GP.




LOBBYING FOR CHANGE
The 1mmpact of effective multi-sector coalitions

During the first decade of this century,
a consensus has emerged across the
world on the need for prioritisation

of secondary fracture prevention

into national guidance and policy.

In several countries, coalitions of
interested parties have formed to
develop strategies for implementation
of systematic approaches to fragility
fracture care and prevention at state,
provincial or national levels. The
examples that follow are intended to
stimulate thought amongst ‘fracture
prevention champions’ in countries
yet to develop national strategies. Be
they the leaders of national patient
societies, healthcare professional
organizations or government
agencies with responsibility for quality
improvement or productivity initiatives,
common themes underpin these
collaborative ventures.

Australia

In January 2011, the New South
Wales Agency for Clinical Innovation
(NSW ACI) published the NSW Model
of Care for Osteoporotic Refracture
Prevention'>. The population of New
South Wales reached 7.2 million in

2010"®. From 2002 to 2008, 35% of
patients admitted with minimal trauma
fractures subsequently presented again
to hospitals in the state with a further
fracture, during the study period. This
accounted for 16 225 bed days per
year, with an average length of stay

of 22 days. A survey of osteoporosis
service provision for patients
presenting with fragility fractures to
the state’s 40 healthcare localities
revealed that 12% had post-fracture
coordinators in place. The majority of
these posts were funded from research
grants or as a service-to-medicine

by pharmaceutical companies.
Accordingly, the majority of patients
presenting to hospitals across the
most populous state of Australia fail to
receive secondary preventive care. This
represents a failure to deliver national
reimbursement policy on assessment
and treatment for osteoporosis.

The Australian Medicare Benefits
Schedule™” and Pharmaceutical
Benefits Scheme* both deem testing
and treatment of people >50 years

of age who have suffered a fragility
fracture as cost-effective.

The NSW ACI model identifies

appointment of ‘Fracture Liaison
Coordinators’ as the key step to close
the current care gap. The state-wide
survey has determined the precise
number of coordinators required based
upon case-load in each hospital. The
strategic approach developed by the
Department of Health in England'®
(see figure 10) is endorsed and
adopted within the NSW ACI model.
An established model of orthogeriatric
care™® will provide complementary
support to hip fracture patients and
the strategy interfaces with the NSW
Government's mandatory policy
directive on falls prevention'.

Canada

Secondary fracture prevention is a
central component of the Ontario
Osteoporosis Strategy'*, which was
launched in February 2005 by the
Ontario Ministry of Health and Long-
Term Care. Based on Ontario’s Chronic
Disease Prevention and Management
model, the goal of this strategy is to
reduce fractures, morbidity, mortality
and costs from osteoporosis through
an integrated and comprehensive
approach aimed at health promotion

FIGURE 9 Osteoporosis Canada strategy: ‘Chipping Away at the Fracture Pyramid’®
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and disease management. The
strategy is made up of five
components being implemented at a
population-based level:

1. Health Promotion: Education
and risk reduction programmes
about osteoporosis and bone
health, targeting Public Health
Units, Grade 5 school students and
teachers, men and women over
the age of 50.

2. Screening: Enhance early
detection and diagnosis of
osteoporosis by developing quality
assurance protocols, accuracy and
standardisation in the use of bone
density testing.

3. Post-Fracture Care: Integrate
services to provide enhanced
treatment, including the creation
of a province-wide osteoporosis
screening programme in fracture
clinics to improve diagnosis and
prevention of future fractures. The
programme focuses on improved
linkages between fracture clinics,
primary care professionals,
orthopaedic wards, rehabilitation
and long-term facilities.

4. Professional Education: Enhance
use of best practice in osteoporosis
care by healthcare professionals
through the development of tools
for physicians and education
material for dissemination by
health units.

5. Research and Education:
Encourage ongoing research of
osteoporosis and monitoring and
evaluation of the strategy.

In March 2011, Osteoporosis Canada
published a White Paper titled
‘Osteoporosis: Towards a fracture
free future’. The White Paper is
completely focused on the need to
close the secondary prevention care
gap across Canada and is founded on
four key components:

= A systematic top-down approach
to fragility fracture prevention
(illustrated in figure 9)

= An Osteoporosis Patient Bill of
Rights demands that the post
fracture care gap be addressed

= Multidisciplinary Clinical Practice
Guidelines which address the
post-fracture care gap and make
recommendations on cost-
effective solutions*

= Coordinated post-fracture
care programmes using Case
Management are recommended
as the most cost effective
programmes to reduce fractures
rates, including hip fracture rates

In November 2011, Osteoporosis
Canada hosted its Inaugural
FOCUS on Advocacy Forum in
Toronto. The FOCUS Forum was
attended by a multidisciplinary

group of health professionals and
Osteoporosis Canada volunteers

from across Canada. The FOCUS
Forum participants discussed the
individual needs of each province

and systematically developed specific
mechanisms to address the problem
of the osteoporosis care gap region by
region. These plans will be introduced
to each provincial government for

the purpose of influencing policy
makers to make the necessary health
system changes with the intention

of significantly reducing fracture risk
among Canadians.

United Kingdom

In 2007, the British Orthopaedic
Association and British Geriatrics
Society published the ‘Blue Book’

on the care of patients with fragility
fractures® in combination with

the launch of the UK National

Hip Fracture Database'' (NHFD).

The Blue Book made the case for
implementation of a nationwide
systematic approach to hip fracture
care and prevention through effective
orthogeriatric care of hip fracture
patients (monitored by the NHFD) and
universal access to Fracture Liaison
Services. The authorship group of the
Blue Book included representatives
from all relevant national professional
and patient societies; all of these
societies endorsed the Blue

Book. Subsequently, the National
Osteoporosis Society developed a
highly focused ‘Manifesto’ which

FIGURE 10 Department of Health for England: systematic approach to falls and fracture prevention'®
(reproduced with permission of the Department of Health in England)
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first and foremost called for universal
access to FLS™2.

The professional organizations and
patient societies persuaded'*® the
Secretary of State for Health to
establish a working group within the
Department of Health to develop

From April 1, 2010, an innovative Best
Practice Tariff (BPT) for hip fracture'
was introduced into the ‘Payment

by Results’ system to incentivise
hospitals to deliver care based on

the clinical standards proposed in

the Blue Book. The BPT offers an
incentive (of 445 GBP per patient

Multi-sector coalitions have developed

effective national and regional

strategies to close the secondary

fracture prevention care gap in a

growing number of countries

specific policy on the commissioning

of services for falls and fracture
prevention. The ‘Prevention Package
for Older People’ was published in July
2009 and, as recommended in the
Blue Book, made the case for improved
hip fracture care and universal access
to FLS as illustrated in figure 10138144,

in 2010/11, rising to 890 GBP per
patient in 2011/12 and 1335 GBP in
2012/13) when surgery is conducted
within 36 hours of admission in
combination with provision of
effective ortho-geriatrician led medical
care of the acute phase. BPT also
requires hospitals to ensure that falls

risk and bone health assessments
are undertaken for all hip fracture
patients, aiming to prevent
secondary fractures.

From April 1, 2012, new indicators on
secondary fracture prevention have
been included in the 2012-13 Quality
and Outcomes Framework of UK GPs’
Contract™®. The indicators are:

= OST1 The practice can produce a

register of patients:

- Aged 50-74 years with a record
of a fragility fracture after
April 1, 2012 and a diagnosis of
osteoporosis confirmed on
DXA scan

- Aged 75 years and over with
a record of a fragility fracture
after April 1, 2012

= OST2 The percentage of patients
aged between 50 and 74 years,
with a fragility fracture, in whom
osteoporosis is confirmed on
DXA scan, who are currently
treated with an appropriate
bone-sparing agent

= OST3 The percentage of patients
aged 75 years and over with a
fragility fracture, who are currently
treated with an appropriate
bone-sparing agent

IMPORTANT COMPONENTS OF FRACTURE AND FALLS PREVENTION INCLUDE THE IMPROVEMENT OF MUSCULAR STRENGTH AND BALANCE, AS WELL AS THE REDUCTION
OF ENVIRONMENTAL HAZARDS.




THE 12-FQOT TALL BY: 12-FOOT WIDE CAST-MOUNTAIN' PROD

Based on previous experience of

the introduction of new indicators
for other disease states, this step

is likely to transform the long-term
management of secondary preventive
care in the UK. In February 2012, the
UK National Osteoporosis Society
and the Royal College of General
Practitioners launched a website'# -
WWW. 0Steoporosis-resources.org.uk —
intended to support UK GPs to deliver
the new quality measures.

In October 2011, a Ministerial Summit
was convened by the National
Osteoporosis Society, Age UK and

the Department of Health. The report
and action plan that came from this
meeting were published in February
20128 All stakeholder organizations
identified the key steps required

for universal implementation of
Department of Health policy on falls

-,

and fracture prevention. A national
Falls and Fractures Declaration will be
published in October 2012. Signatory
organizations will agree to specific
actions intended to significantly reduce
the incidence of hip fractures by 2017.

United States of America

The National Bone Health Alliance
(NBHA)™ is a public-private
partnership that brings together

the expertise and resources of its

46 members (as well as liaisons
representing the Centers for Disease
Control and Prevention, National
Institutes of Health, U.S. Food and
Drug Administration and National
Aeronautics and Space Administration)
from the public, private and non-profit
sectors to collectively promote bone
health and prevent disease; improve
diagnosis and treatment of bone
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UCED FOR THE NBHA'S 2MILLION2MANY CAMPAIGN IS A SYMBOLIC REPRESENTATION OF THE 5500 BONE
BREAKS DUE TO OSTEOPOROSIS THAT OCCUR IN THE USA EVERY DAY.

disease; and enhance bone research,
surveillance and evaluation.

In November 2011 in Washington D.C.,
NBHA and Kaiser Permanente unveiled
their '20/20 Vision’ for reducing hip and
other fractures by 20% by 2020'°. A
key element to achieve this vision is the
NBHA proposal to establish a Fracture
Liaison Service (FLS) within Medicare and
other health systems. This programme
will be modelled on successful
programmes in the U.S. at Kaiser
Permanente, Geisinger Health System,
the American Orthopaedic Association
and the Department of Veterans Affairs
as well as internationally in the United
Kingdom, Canada and elsewhere. This
FLS would assess patients who suffer

an osteoporotic fracture and provide
them with appropriate treatment (if
warranted) and follow-up to prevent
repeat fractures.



IMPLEMENTATION GUIDELINES & RESOURCES

For healthcare professionals, national patient societies

and policy makers

This section provides guidance and
links to resources on developing
effective case-finding systems for
secondary fracture prevention. This
includes a summary of critical
success factors and steps in the
process of establishing a service at a
local level. Strategic approaches that
might be undertaken by national
patient societies, professional
organizations or policy makers and
their department/ministry of health
teams are also considered.

STEPS TO ESTABLISH A
COORDINATOR-BASED, POST-
FRACTURE MODEL OF CARE

The factors common to setting-up a
successful coordinator-based, post-
fracture model of care are?'>":

= Establishment of a multi-
disciplinary strategy group from
the project outset

= Adequate local access to axial
bone densitometry

= Appointment of a member of staff
to coordinate post-fracture care
(often a specialist nurse)

=  Protected time for input from the
medical lead for the service (a
hospital doctor or a primary care
doctor with a specialist interest in
osteoporosis)

= Agreement of assessment and
management protocols with all
stakeholders

= Acquisition of a database to
underpin communication and audit

= Agreement of specifics of the
communication mechanism
with local primary care or family
physicians

= Establishment of referral mechanism
from the service to the local Falls
Prevention Team, if available

= Monitoring of adherence to
management recommendations
issued by the service

Whatever service design is deemed
most appropriate for a particular
locality, it is crucial that a multi-
disciplinary stakeholder group be
established at project outset. This
group will likely include:

= The hospital’s ‘Lead Clinician
in Osteoporosis’ (usually an
endocrinologist, rheumatologist,
geriatrician or orthopaedic surgeon)

= Senior orthopaedic surgeon with
an interest in hip and fragility
fracture surgery

= Senior geriatrician or ortho-
geriatrician with an interest in acute
care of fragility fracture patients

= Relevant specialist nurses,
physiotherapists and other Allied
Health Professionals

= [T Personnel responsible for
development and installation of
the database

= Representatives from hospital
and primary care prescribing and
pharmacy management groups

= Representative from local general
practice and/or primary care
organizations

= Representative from local public
health organizations

APPLICATION OF PLAN-DO-
STUDY-ACT METHODOLOGY TO
SERVICE DEVELOPMENT

Rapid cycle process improvement
methods have been central to the
development of successful new
approaches to delivery of secondary
fracture prevention throughout

the world. Rapid cycle process
improvement methods are widely
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applied in the industrial sector.

The method involves execution of
sequential Plan-Do-Study-Act (PDSA)
cycles. This approach has been

applied specifically to the redesign of
osteoporosis care of fragility fracture
patients''. The steps of the PDSA cycle
in the context of secondary fracture
prevention are illustrated below:

Plan

= Conduct baseline audit to establish

care gap

- Number of patients >50 years
attending with fragility fracture

- Proportion of patients >50 years
receiving secondary preventive
care post-fracture

- Review previous local audit data
if available

= Design prototype service to close
the management gap
- Write aims and objectives
- Identify how you will capture
fracture patients
- Write protocols for wards and
fracture clinics

=  Ensure algorithms and protocols
are agreed before post-fracture
coordinator clinics are in place

= Agree all documentation and
communication mechanisms

= Develop business case

= Engage hospital management and/
or local healthcare commissioners
to fund pilot phase

Do

= |mplement prototype service model

= Collect audit data throughout pilot
phase

Study

= Analyse improvement in provision
of care from audit
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EFFECTIVE PATIENT CASE-FINDING MECHANISMS ARE ESSENTIAL.

= Refine prototype service model to
improve performance

Act

= Implement changes and monitor
performance improvement

= Repeat PDSA cycle through
continuous ongoing audit and
review

FRACTURE PATIENT CASE-
FINDING SYSTEMS

Effective patient case-finding
mechanisms are essential. However,
this element of operations can be
labour intensive unless information
technology systems are leveraged. In
the absence of automated solutions,
case-finding can be achieved by:

= Regular visits by the post-fracture
coordinator to the orthopaedic
wards with orthopaedic ward staff

maintaining a list of fracture
admissions in-between visits

= Attendance by the post-fracture
coordinator at daily trauma team
meetings

= Routine attendance by the post-
fracture coordinator at fracture
clinics

= ‘Link nurses’ — Fracture clinic
personnel acting as a link to the
service by creating a daily register
of new fracture patients

Examples of automated approaches to
patient case-finding include:

= Use of an integrated Electronic
Medical Record such as the
Kaiser Permanente HealthConnect®
system'4. This enables real time/daily/
weekly generation of lists of patients
that have presented to urgent care
services with fragility fractures
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» Incorporation of a question
relating to fragility fractures in
the Emergency Department (ED)
clerking questionnaire. In Cardiff,
UK a very simple yet effective system
to generate a work list for the falls
prevention service was created by
incorporation of the question ‘Did
you fall?” into the questions asked
by the ED receptionists'>?

= Use of text recognition software
on letters typed by orthopaedic
secretaries to identify patients who
have attended fracture clinic with
fragility fractures™:?

Vertebral fractures, whilst the most
common osteoporosis-related
fracture, often do not come to
clinical attention'0".192.154 Strategies
have been developed by UK-

based Fracture Liaison Services to
proactively improve identification of
unrecognised vertebral fractures'>>'%®,
Use of vertebral fracture assessment
(VFA) equipment, which is commonly
available on modern axial bone
densitometers, provides a low
radiation exposure alternative to
standard X-Ray that could be
conducted when patients attend

for DXA scan. Amongst patients
presenting with non-vertebral
fractures that were assessed by

an FLS, the overall prevalence of
vertebral deformity was of the order
of a quarter to a fifth (25%'° and
20%%). VFA identified a substantial
burden of prevalent vertebral
fractures that had not been previously
documented. These findings are
significant because assessment of
patients by the combination of
bone density measurement with
ascertainment of vertebral fracture
status has been shown to improve
fracture risk prediction':

For any given BMD 1-score, the

risk of an incident vertebral, non-
vertebral fragility, and any fracture
differs by up to 12 times, two times,
and seven times, respectively, when
imformation regarding spine fracture
burden s considered. In the absence of
knowledge about the prevalent vertebral
Jracture status, assessments based solely
on BMD may under- or over-estimate
the true risk of a patient experiencing
an wncident fracture.”



STRATEGIC APPROACHLES

For national patient societies, professional
organizations and policy makers

AUDIT OF SERVICES FOR
SECONDARY FRACTURE
PREVENTION

Publication of audits of secondary
preventive care can provide a catalyst
for the development of coordinator-
based, post-fracture models of care.
National organizations engaged in
lobbying for improved secondary
preventive care, or that are trying to
implement such strategies, need to
determine what proportion of localities
have effective systems in place and
what proportion of fracture patients
receive optimal care. The numerous
published audits cited in the section
of this report concerned with the
current care gap provide illustrations
of how audits could be undertaken
at a national*®>?, regional'®5%-¢¢ and
local'”:1967-%4 Jevel. The following
guestions might be included in audits
of individual institutions®:

=  How many men and women >50
years of age present with fractures
to the particular institution per
year?

= What proportion of patients
admitted to hospital after
suffering a fragility fracture receive
osteoporosis assessment and/or
treatment, and referral for falls
assessment where appropriate?

= What proportion of patients
managed as out-patients (or in
community-based fracture clinics)
after suffering a fragility fracture
receive osteoporosis assessment
and/or treatment, and referral
for falls assessment where
appropriate?

= Where in the care pathway does
the identification of fragility
fracture patients take place?

=  Who is responsible for conducting
post-fracture assessment of
osteoporosis and falls risk?

= |s bone densitometry routinely
available for fragility fracture
patients?

= Has a communication and
management protocol been
established between the institution
that provides surgical care for
fracture patients and local primary
care/family physicians?

= Does the institution have an
information technology system
in place that facilitates audit of
delivery of secondary fracture
prevention?

DEVELOPING CONSENSUS
GUIDELINES

Achieving consensus across all relevant
stakeholder groups regarding how
effective secondary preventive care
should be delivered is important,
whether at the national or local

level. At a national level, the relevant
professional organizations (including
Bone and Mineral Societies, those
representing endocrinologists,
rheumatologists, geriatricians,
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orthopaedic surgeons, public health
physicians, general practitioners and
nurses) and national osteoporosis
societies are well placed to draft
evidence-based guidance within the
context of the particular national
healthcare system. Examples of such
guidelines include:

The British Orthopaedic
Association — British Geriatrics
Society ‘Blue Book’ on the care of
patients with fragility fracture??

The 2010 clinical practice
guidelines for the diagnosis and
management of osteoporosis

in Canada from the Scientific
Advisory Council of Osteoporosis
Canada*®

The US Guide to improving the
care of patients with fragility
fractures'®

|OF Fracture Working Group —
Coordinator-based systems for
secondary prevention in fragility
fracture patients?®



KEY FACTS FOR POLICY MAKERS

Coordinator-based, post-fracture models of care have successfully closed the

secondary fracture prevention care gap in many countries throughout the world and

are highly cost-effective?® — governments and associated agencies have endorsed

coordinator-based, post-fracture models of care in national and regional healthcare

policy135,138,140,143,144

THE PROBLEM

Fragility fractures exert a tremendous
burden on older people and healthcare
budgets. Fragility fractures are
common; 1in 2 women over 50 years
of age will suffer one, as will 1in 5
men>>. Globally, during year 2000,
there were an estimated 9 million new
fragility fractures, of which 1.6 million
were at the hip, 1.7 million at the
wrist, 0.7 million at the humerus and
1.4 million symptomatic vertebral
fractures®. Worldwide, osteoporotic
fractures accounted for 0.83% of the
global burden of non-communicable
disease. In 2005, the International
Osteoporosis Foundation (IOF)
estimated the total direct cost of
osteoporotic fractures in Europe to

be 32 billion EUR per year™, a figure
which is projected to rise to 38.5 billion
EUR by 20252, In 2002, the combined
cost of all osteoporotic fractures in the
United States was estimated to be 20
billion USD per year's.

OPPORTUNITIES FOR
SECONDARY PREVENTIVE
INTERVENTION

Amongst individuals aged >50 years,
approximately one sixth of women
and a smaller proportion of men
have suffered a fragility fracture?®2°,
Half of all individuals that will suffer
hip fractures in the future bring
themselves to clinical attention before
breaking their hip, by suffering a
prior fragility fracture'®'°. This might
have been a wrist fracture during
their fifties, a humerus fracture
during their sixties or a fracture of
the spine in their seventies. This
group represents a comparatively
small proportion?*2® of the entire
population that could be readily
targeted for intervention to reduce
future fracture risk. Osteoporosis
treatment of fracture patients can
reduce the overall incidence of hip
fracture by 20-25%"8.
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THE CURRENT CARE GAP

National*®>°, regional'®t>-%¢ and
local'”:1267-94 qudits conducted across
the world have shown standards

of secondary preventive care to be
appallingly low. The usual standard of
care results in 80% of fragility fracture
patients neither being assessed nor
treated for osteoporosis or falls risk
to reduce future fracture incidence.
The consequence of this care gap is
countless avoidable fragility fractures
afflicting our older people at a cost of
many billions of dollars worldwide.

THE SOLUTION: COORDINATOR-
BASED POST-FRACTURE
MODELS OF CARE

In 2011, the Fracture Working Group
of the Committee of Scientific Advisors
of the International Osteoporosis
Foundation (IOF) published a position
paper? on coordinator-based systems
for secondary prevention in fragility
fracture patients. A systematic
literature review'® found that the
majority of successful systems for
secondary fracture prevention
employed a dedicated coordinator. The
coordinator acts as the link between
the orthopaedic team, the osteoporosis
and falls services, the patient and

the primary care physician. Exemplar
service models have been referred to
as 'Fracture Liaison Services' (UK

110 Europe'112 and Australia'’>11%),
'Osteoporosis Coordinator Programs’
(Canada''®'’) or ‘Care Manager
Programs’ (USA''819). A range of other
terms have been used to describe
other published models with similar
characteristics'20-129,



THE IOF ‘CAPTURE THE FRACTURE!
CAMPAIGN

Capture the Fracture is a global campaign developed to facilitate the implementation of
coordinator-based, post-fracture models of care for secondary fracture prevention. The
International Osteoporosis Foundation (IOF) believes this is the single most important

thing that can be done to directly improve patient care and reduce spiralling fracture
CAPTURE ¢ related healthcare costs worldwide.

FRACTURE

IOF's members are united in a common vision of a world without osteoporotic fractures.
Fragility fractures are estimated to occur every 3 seconds worldwide®. We now know that
a prior fracture doubles a patient’s future fracture risk?®2'. Furthermore, studies from a
number of countries have reported that 45% or more of today’s hip fracture patients
have a prior fracture history'’-'°, and data indicate that almost half of all women and

one third of men with a hip fracture will suffer a new fragility fracture during their remaining lifetime'°'¢°. Healthcare
systems are evidently failing to respond to the first fracture to prevent the second — this is, tragically, a missed
opportunity for intervention.

The Capture the Fracture Campaign has developed a best practice framework, and will promote and facilitate its
implementation for the management of fragility fractures. A review of the literature has shown that establishing a
coordinator-based multidisciplinary approach to patient care is the most cost-effective in preventing the second fracture'®.
The programme will be communicated through a dedicated and sustainable website that will include, in part, a map of
existing best practices worldwide, country-specific tool-kits for implementation of coordinator-based systems, a repository
for related research publications and a list of supportive partners. The website aims to promote local and national
initiatives as well as become a platform for organizations or hospitals to share their programmes, information and local
implementation strategies.

In addition, IOF is seeking participation from an international coalition of multidisciplinary partners concerned about the
treatment of fragility fractures. We have invited a significant representation from the world of Orthopaedics, Geriatrics,
Rheumatology, Endocrinology, General Bone Health Groups, and other Physician and Hospital organizations. We also
endeavour to include representation from government organizations.

IOF hopes that members of the IOF Committee of National Societies will be interested in taking part in Capture the
Fracture, as we view a broad coalition to be critical to assuring the proper management of fragility fractures worldwide.
We know that with the support of National Societies that the campaign will make a difference to patients as well as
provide enormous cost savings to our healthcare systems around the world.

Further information about the Capture the Fracture Campaign is available at www.capture-the-fracture.org

ABOUT IOF

P International Osteoporosis
Foundation

The International Osteoporosis Foundation (IOF) is a not for profit, nongovernmental umbrella organization dedicated to
the worldwide fight against osteoporosis, the disease known as ‘the silent epidemic’, and related musculoskeletal diseases.
IOF's members — committees of scientific researchers, patient, medical and research societies and industry representatives
from around the world — share a common vision of a world without osteoporotic fractures and musculoskeletal diseases.
IOF now represents 202 societies in 94 locations around the world.

For more information visit www.iofbonehealth.org



REFERENCES

1. Cooper C, Mitchell P, Kanis JA. Breaking the
fra |I\Zv fracture cycle. Osteoporos Int. Jul
2071;22(7):2049-2050.

2. McCloskey E. FRAX® Identifying people at high risk of
fracture: WHO Fracture Risk Assessment Tool, a new
clinical tool for informed treatment decisions. Nyon,
Switzerland 2009.

3. Van Staa TP, Dennison EM, Leufkens HG, Cooper
C. Epidemiology of fractures in England and Wales.
Bone 2001; 29: 517-522.

4. Office of the Surgeon General (US). Bone Health
and Osteoporosis: A Report of the Surgeon General.
Rockville (MD); 2004.

5. Kanis JA et al. on behalf of the Scientific Advisory
Board of ESCEO and the Committee of Scientific
Advisors of IOF. European guidance for the diagnosis
and management of osteoporosis in postmenopausal
women. In press. Osteoporos Int 2012; DOI 10.1007/
s00198-012-2074-y.

6. Johnell O, Kanis JA. An estimate of the worldwide
?revalence and disability associated with osteoporotic
ractures. Osteoporos Int. Dec 2006;17(12):1726-1733.

7. Johnell O, Kanis JA. An estimate of the worldwide
revalence, mortality and disability associated with hip
racture. Osteoporos Int. Nov 2004;15(11):897-902.

8. Johansen A PM. Hif)‘Fracture and Orthogeriatrics.
In: Pathy MSJ, Sinclair AJ, Morley JE, eds. Principles
and Practice of Geriatric Medicine. Vol 4th Edition;
2006:1329-1345.

9. Kanis JA, Johnell O, Oden A, et al. The risk and
burden of vertebral fractures in Sweden. Osteoporos
Int. Jan 2004;15(1):20-26.

10. Kanis JA, Oden A, Johnell O, Jonsson B, de Laet C,
Dawson A. The burden of osteoporotic fractures:
a method for setting intervention thresholds.
Osteoporos Int. 2001;12(5):417-427.

11. Kanis JA, Johnell O. Requirements for DXA for the
management of osteoporosis in Europe. Osteoporos
Int. Mar 2005;16(3):229-238.

12.  International Osteoporosis Foundation, European
Federation of Pharmaceutical Industry Associations.
Osteoporosis: burden, health care provision and
opportunities in the EU. Arch Osteoporos. 2011.

13.  Cummings SR, Melton LJ. Epidemiology and
outcomes of osteoporotic fractures. Lancet. May 18
2002;359(9319):1761-1767.

14.  Newman ED, Ayoub WT, Starkey RH, Diehl JM, Wood
GC. Osteoporosis disease management in a rural
health care population: hip fracfure reduction and
reduced costs In postmenopausal women after 5
years. Osteoporos Int. Apr 2003;14(2):146-151.

15.  International Osteoporosis Foundation. The
Asian Audit: Epidemiology, costs and burden of
osteoporosis in Asia 2009 2009.

16.  Gallagher JC, Melton LJ, Rings BL, Bergstrath E.
Epidemiology of fractures of the proximal femur in
Rochester, Minnesota. Clin Orthop Relat Res. Jul-Aug
1980(1503:163-171.

17. PortL, Center J, Briffa NK, Nguyen T, Cumming R,
Eisman J. Osteoporotic fracture: missed opportunity for
intervention. Osteoporos Int. Sep 2003;14@);780— 84.

18.  Mclellan A, Reid D, Forbes K, et al. Effectiveness
of Strategies for the Secondary Prevention of
Osteoporotic Fractures in Scotland (CEPS 99/03): NHS
Quality Improvement Scotland; 2004.

19. Edwards BJ, Bunta AD, Simonelli C, Bolander M,
Fitzpatrick LA. Prior fractures are common in patients
with subsequent hip fractures. Clin Orthop Relat Res.
Aug 2007;461:226-230.

20. Klotzbuecher CM, Ross PD, Landsman PB, Abbott TA,
3rd, Berger M. Patients with prior fractures have an
increased risk of future fractures: a summary of the
literature and statistical synthesis. J Bone Miner Res.
Apr 2000;15(4):721-739.

21.  Kanis JA, Johnell O, De Laet C, et al. A meta-analysis
of previous fracture and subseguem fracture risk.
Bone. Aug 2004;35(2):375-382.

22.  British Orthopaedic Association, British Geriatrics Society.
The care of patients with fragility fracture 2007.

23.  Eisman J, Clapham S, Kehoe L, Australian BoneCare
S. Osteoporosis prevalence and levels of treatment in
R/{gmar care: the Australian BoneCare Study. J Bone

iner Res. Dec 2004;19(12):1969-1975.

24, Gauthier A, Kanis JA, Jiang Y, et al. Epidemiological
burden of postmenopausal osteoporosis in the UK
from 2010 to 2021: estimations from a disease
model. Arch Osteoporos. 2011;6(1-2):179-188.

25.  International Osteoporosis Foundation. The Eastern
European & Central Asian Regional Audit: Epidemiology,
costs & burden of osteoporosis in 2010 2010.

26. International Osteoporosis Foundation. The Middle
East & Africa Regional Audit: Epidemiology, costs &
burden of osteoporosis in 2011 2011.

27.  Pinheiro MM, Ciconelli RM, Martini LA, Ferraz
MB. Clinical risk factors for osteoporotic fractures
in Brazilian women and men: the Brazilian
Osteoporosis Study (BRAZOS). Osteoporos Int. Mar
2009;20(3):399-408.

28.  Marsh D, Akesson K, Beaton DE, et al. Coordinator-
based systems for secondary prevention in
fragility fracture patients. Osteoporos Int. Jul
2071;22(7):2051-2065.

29.  Mitchell PJ. Fracture Liaison Services: the UK
experience. Osteoporos Int. Aug 2011;22 Suppl
3:487-494.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Cranney A, Guyatt G, Griffith L, et al. Meta-analyses
of therapies for postmenopausal osteoporosis.

IX: Summary of meta-analyses of therapies for
postmenopausal osteoporosis. Endocr Rev. Aug
2002;23(4):570-578.

Ensrud KE, Black DM, Palermo L, et al. Treatment with
alendronate prevents fractures in women at highest
risk: results from the Fracture Intervention Trial Arch
Intern Med. Dec 8-22 1997;157(22):2617-2624.

Nymark T, Lauritsen JM, Ovesen O, Rock ND, Jeune B.
Short time-frame from first to second hip fracture in
the Funen County Hip Fracture Study. Osteoporos Int.
2006;17(9):1353-1357.

Lonnroos E, Kautiainen H, Karppi P, Hartikainen

S, Kiviranta I, Sulkava R. Incidence of second hip
fractures. A population-based study. Osteoporos Int.
Sep 2007;1 (9;?1279—1285.

Lawrence TM, Wenn R, Boulton CT, Moran CG. Age-
specific incidence of first and second fractures of the
hip. J Bone Joint Surg Br. Feb 2010;92(2):258-261.

Bouxsein ML, Kaufman J, Tosi L, Cummings S, Lane J,
Johnell O. Recommendations for Optimal Care of the
Fragility Fracture Patient to Reduce the Risk of Future
Fracture. ] Am Acad Orthop Surg. November 1, 2004
2004;12(6):385-395.

National Osteoporosis Foundation. Clinician’s Guide to
Prevention and Treatment of Osteoporosis. Washington
DC: National Osteoporosis Foundation; 2010.

National Osteoporosis Guideline Group. Osteoporosis:
Clinical guideline for prevention and treatment 2008.

Kanis JA, Burlet N, Cooper C, et al. European
guidance for the diagnosis and management of
0steoporosis in gostmenopausal women. Osteoporos
Int. Apr 2008;19(4):399-428.

Papaioannou A, Morin S, Cheung AM, et al. 2010
clinical practice guidelines for the diagnosis and
management of osteoporosis in Canada: summary.
CMAJ. Nov 23 2010;182(17):1864-1873.

Bunta AD. It is time for everyone to own the bone.
Osteoporos Int. Aug 2011;22 Suppl 3:477-482.

American Academy of Orthopaedic Surgeons,
American Association of Orthopaedic Surgeons.
Position Statement: Recommendations for Enhancing
the Care of Patients with Fragility Fractures.
Rosemount, lllinois 2009.

National Institute for Health and Clinical Excellence.
Alendronate (review), etidronate (review), risedronate
(review), raloxifene (review) strontium ranelate and
teriparatide (review) for the secondary prevention of
osteoporotic fragility fractures in postmenopausal
women. Technology Appraisal 161. October 31 2008.

National Institute for Health and Clinical Excellence.
Denosumab for the prevention of osteoporotic
fractures in postmenopausal women: NICE
Technology Appraisal Guidance 204. 2010.

Australian Government. PBS extended listing of
alendronate for treating osteoporosis and Medicare
extended Iistinfg for bone mineral density testing. In:
Department of Health and Ageing, ed. Canberra; 2006.

PHARMAC. Pharmaceutical schedule. Wellington:
Pharmaceutical Management Agency; 2012.

Department of Health. Herald Fractures: Clinical
burden of disease and financial impact. 2010.

Song X, Shi N, Badamgarav E, et al. Cost burden of
second fracture in the’US health system. Bone. Apr 1
2011;48(4):828-836.

Teede HJ, Jayasuriya IA, Gilfillan CP. Fracture
prevention strategies in patients presenting

to Australian hospitals with minimal-trauma
fractures: a major treatment gap. Intern Med J. Oct
2007;37(10):674-679.

Papaioannou A, Kennedy CC, loannidis G, et al. The
osteoporosis care gap in men with fragility fractures:
the Canadian Multicentre Osteoporosis Study.
Osteoporos Int. Apr 2008;19(4):581-587.

Smektala R, Endres HG, Dasch B, Bonnaire F,
Trampisch HJ, Pientka L. Quality of care after distal
radius fracture in Germany. Results of a fracture
register of 1,201 elderly patients. Unfallchirurg. Jan
2009;112(1):46-54.

Suhm N, Lamy O, Lippuner K, OsteoCare study g.
Management of fragility fractures in Switzerland:
results of a nationwide surve;. Swiss Med Wkly. Nov
15 2008;138(45-46):674-683.

Panneman MJ, Lips P, Sen SS, Herings RM.
Undertreatment with anti-osteoporotic drugs after
hospitalization for fracture. Osteoporos Int. Feb
2004;15(2):120-124.

Royal C‘ollege of Physicians’ Clinical Effectiveness and
Evaluation Unit. Falling standards, broken promises:
Report of the national audit of falls and bone health
in older people 2010. 2011.

Gehlbach SH, Avrunin JS, Puleo E, Spaeth R.
Fracture risk and antiresorptive medication use
in older women in the USA. Osteoporos Int. Jun
2007;18(6):805-810.

Jennings LA, Auerbach AD, Maselli J, Pekow PS,
Lindenauer PK, Lee SJ. Missed opportunities for .
osteoporosis treatment in patients hospitalized for hip
fracture. J Am Geriatr Soc. Apr 2010;58(4):650-657.

Chakravarthy J, Ali A, ]I\yengar S, Porter K. Secondary
prevention of fragility fractures by orthopaedic teams
in the UK: a national survey. Int J°'Clin Pract. Mar
2008;62(3):382-387.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Tosi LL, Gliklich R, Kannan K, Koval KJ. The American
Orthopaedic Association’s “own the bone” initiative
to prevent secondary fractures. J Bone Joint Surg Am.
Jan 2008;90(1):163-173.

Kurup HV, Andrew JG. Secondary prevention of
osteoporosis after Colles fracture: Current practice.
Joint Bone Spine. Jan 2008;75(1):50-52.

Carnevale V, Nieddu L, Romagnoli E, et al.
Osteoporosis intervention in ambulatory patients
with previous hip fracture: a multicentric, nationwide
Italian survey. Osteoporos Int. 2006;17(3):478-483.

Hajcsar EE, Hawker G, Bogoch ER. Investigation and
treatment of osteoporosis in patients with fragility
fractures. CMAJ. Oct 3 2000;163(7):819-822.

Bessette L, Ste-Marie LG, Jean S, et al. The care gap
in diagnosis and treatment of women with a fragility
fracture. Osteoporos Int. Jan 2008;19(1):79-86.

Metge CJ, Leslie WD, Manness LJ, et al. Postfracture
care for older women: gaps between optimal

care and actual care. Can Fam Physician. Sep
2008;54(9):1270-1276.

All Wales Osteoporosis Advisory Group. All Wales
Audit of Secondary Prevention of Osteoporotic
Fractures 2009 2009.

Solomon DH, Finkelstein JS, Katz JN, Mogun H, .
Avorn J. Underuse of osteoporosis medications in
elderly patients with fractures. Am J Med. Oct 1
2003;115(5):398-400.

Andrade SE, Majumdar SR, Chan KA, et al. Low

frequency of treatment of osteoporosis among
ostmenopausal women following a fracture.”Arch
ntern Med. Sep 22 2003;163(17):2052-2057.

Beringer TR, Finch M, Mc ATH, et al. A study of
bone mineral density in women with forearm
fracture in Northern Ireland. Osteoporos Int. Apr
2005;16(4):430-434.

Lofman O, Hallberg I, Berglund K, et al. Women
with Iow»energy fracture should be investigated for
osteoporosis. Acta Orthop. Dec 2007;78(6):813-821.

Nixon MF, Ibrahim T, Johari Y, Eltayef S, Hariharan
D, Taylor GJ. Managing osteoporosis in patients
with fragility fractures: did the British Orthopaedic
Associationguidelines have any impact? Ann R Coll
Surg Engl. Jul 2007;89(5):504-509.

Prasad N, Sunderamoorthy D, Martin J, Murray JM.
Secondary ﬁreventlon of fragility fractures: are we
following the guidelines? Closing the audit loop. Ann
R Coll Surg Engl. Sep 2006;88(5?:470—474.

Gidwani S, Davidson N, Trigkilidas D, Blick C,
Harborne R, Maurice HD. The detection of patients
with “fragility fractures’ in fracture clinic - an audit of
practice with reference to recent British Orthopaedic
Association ?wdehnes. Ann R Coll Surg Engl. Mar
2007;89(2):147-150.

Javid KS, Thien A, Hill R. Implementation of

and compliance with NICE guidelines in the

secondary prevention of osteoporotic fractures in

gostmenopausal women. Ann R Coll Surg Engl. Apr
008;90(3):213-215.

Formiga F, Rivera A, Nolla JM, Coscujuela A, Sole A,
Pujol R. Failure to treat osteoForosis and the risk of
subsequent fractures in elderly patients with previous
hip fracture: a five-year retrospective study. Aging
Clin Exp Res. Apr 2005;17(2):96-99.

Luthje P, Nurmi-Luthje I, Kaukonen JP, Kuurne

S, Naboulsi H, Kataja M. Undertreatment of
osteoporosis following hip fracture in the elderly. Arch
Gerontol Geriatr. Jul-Aug 2009;49(1):153-157.

Khan SA, de Geus C, Holroyd B, Russell AS.
Osteoporosis follow-up after wrist fractures
following minor trauma. Arch Intern Med. May 28
2001;1671(10):1309-1312.

Cuddihy MT, Gabriel SE, Crowson CS, et al.
Osteoporosis intervention following distal forearm
fractures: a missed opgortumty? Arch Intern Med.
Feb 25 2002;162(4):421-426.

Kiebzak GM, Beinart GA, Perser K, Ambrose CG, Siff
SJ, Heggeness MH. Undertreatment of osteoporosis
in men with hip fracture. Arch Intern Med. Oct 28
2002;162(19):2217-2222.

Feldstein A, Elmer PJ, Orwoll E, Herson M, Hillier T.
Bone mineral density measurement and treatment for
osteoporosis in older individuals with fractures: a gap
in evidence-based practice guideline implementation.
Arch Intern Med. Oct 13 2003;163(18):2165-2172.

Fortes EM, Raffaelli MP, Bracco OL, et al. [High :
morbid-mortability and reduced level of osteoporosis
diagnosis amon%e\der(l%/_ peoxle who had hip
fractures in Sao Paulo City]. Arq Bras Endocrinol
Metabol. Oct 2008;52(7):1106-1114.

Kimber CM, Grimmer-Somers KA. Evaluation of

current practice: compliance with osteoporosis clinical

(R;wde\mes in an outpatient fracture clinic. Aust Health
ev. Feb 2008;32(1):34-43.

Aboyoussef M, Vierkoetter KR. Underdiagnosis and
under-treatment of osteoporosis followin frag7|I|ty
fracture. Hawaii Med J. Jul 2007;66(7):185-187.

Seagger R, Howell J, David H, Gregg-Smith S.
Prevention of secondary osteoporofic fractures-
-why are we ignorin the evidence? Injury. Oct
2004;35(10):986-988.

Talbot JC, Elener C, Praveen P, Shaw DL. Secondary
g_revermon of osteoporosis: Calcium, Vitamin D and
isphosphonate prescribing following distal radial

fracture. Injury. Nov 2007;38(11):1236-1240.



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

Wong PK, Spencer DG, McElduff P, Manolios

N, Larcos G, Howe GB. Secondary screening for
osteoporosis in patients admitted with minimal-
trauma fracture to a major teaching hospital. Intern
Med J. Nov 2003;33(1 1;:505-510.

Inderjeeth CA, Glennon D, Petta A. Study of
osteoporosis awareness, investigation and treatment
of patients discharged from a tertiary public teaching
hospital. Intern Med J. Sep 2006;36%?:547-551,

Kamel HK. Secondary prevention of hip fractures
amonghthe hospitalized elderly: are we domg
enough? J Clin Rheumatol. Apr 2005;11(2):68-71.

Cadarette SM, Katz JN, Brookhart MA, et al. Trends
in dru%(?rescribing for osteogorosis after hip fracture,
1995-2004. J Rheumatol. Feb 2008;35(2):319-326.

Feldstein AC, Nichols GA, Elmer PJ, Smith DH, Aickin
M, Herson M. Older women with fractures: patients
falling through the cracks of guideline-recommended
osteoporosis screening and treatment. J Bone Joint
Surg Am. Dec 2003;85-A(12):2294-2302.

Kelly AM, Clooney M, Kerr D, Ebeling PR. When
continuity of care breaks down: a systems failure in
identification of osteoporosis risk in older patients
treated for minimal trauma fractures. Med J Aust.
Apr 7 2008;188(7):389-391.

Castel H, Bonneh DY, Sherf M, Liel Y. Awareness

of osteoporosis and compliance with management
guidelines in patients with newly dlagnose low-
impact fractures. Osteoporos Int. 2001;12(7):559-564.

Bahl S, Coates PS, Greenspan SL. The management
of osteoporosis following hip fracture: have

we improved our care? Osteoporos Int. Nov
2003;14(11):884-888.

Hooven F, Gehlbach SH, Pekow P, Bertone E, Benjamin
E. Follow-up treatment for osteoporosis after fracture.
Osteoporos Int. Mar 2005;16(3):296-301.

P_en? EW, Elnikety S, Hatrick NC. Preventing fragility
hip fracture in high risk groups: an opportumtzv
missed. Postgrad Med J."Aug 2006;82(970):528-531.

Malochet-Guinamand S, Chalard N, Billault C, Breuil
N, Ristori JM, Schmidt J. Osteoporosis treatment in
postmenopausal women after peripheral fractures:
impact of information to general practitioners. Joint
Bone Spine. Dec 2005;72(6):562-566.

Briancon D, de Gaudemar JB, Forestier R.
Management of osteoporosis in women with
peripheral osteoporotic fractures after 50 years of
age: a study of practices. Joint Bone Spine. Mar
2004;71(2):128-130.

Osteoporosis Canada. Osteoporosis: Towards a
fracture free future. Toronto 2011.

National Board of Health and Welfare.
Lakemedelsregistret och Patientregistret,
Socialstyrelsen / Medical Register and Patient
Refyster. http://www.sooaIs_tyre\sen.se/r_egmer/
halsodataregister/patientregistret/inenglish. Accessed
11 May 2012.

Royal College of Physicians. National Audit of Falls and
Bone Health in Older People. http://Awww.rcplondon.
ac.uk/resources/national-audit-falls-and-bone-health-
older-people. Accessed 22 February, 2012.

Adler RA. Prevemin? the next “bone event”. J Am
Geriatr Soc. Apr 2070;58(4):762-764.

Elliot-Gibson V, Bogoch ER, Jamal SA, Beaton DE.
Practice patterns in the diagnosis and treatment
of osteoporosis after a fragility fracture: a
systematic review. Osteoporosis International.
2004;15(10):767-778.

Gian re%Qrio L, Papaioannou A, Cranney A, Zytaruk
N, Adachi JD. Fragility Fractures and the Osteoporosis
Care Gap: An International Phenomenon. Seminars in
Arthritis and Rheumatism. 2006;35(5):293-305.

Delmas PD, van de Langerijt L, Watts NB, et al.
Underdiagnosis of vertebral fractures is a worldwide
problem: the IMPACT study. J Bone Miner Res. Apr
2005;20(4):557-563.

Gehlbach SH, Bigelow C, Heimisdottir M, Mag S,
Walker M, Kirkwood JR. Recognition of vertebral
fracture in a clinical setting. Osteoporos Int.
2000;11(7):577-582.

Harrington J. Dilemmas in providing osteoporosis care
for fragility fracture patients. US Musculoskeletal Review
- Touch Briefings. December 2006 2006;11:64-65.

Chami G, Jeys L, Freudmann M, Connor L, Siddigi
M. Are osteoporotic fractures beinc? adequately
investigated?: A questionnaire of GP & orthopaedic
surgeons. BMC Family Practice. 2006;7(1):7.

Sale JE, Beaton D, Posen J, Elliot-Gibson V,
Bogoch E. Systematic review on interventions to
!m?rov_e_ osteoporosis investigation and treatment
in fragility fracture patients. Osteoporos Int. Jul
2011;22(7):2067-2082.

McLellan AR, Gallacher SJ, Fraser M, McQuillian C.
The fracture liaison service: success of a program
for the evaluation and management of patients
with osteoporotic fracture. Osteoporos Int. Dec
2003;14(12):1028-1034.

Wright SA, McNally C, Beringer T, Marsh D, Finch MB.
Osteoporosis fracture liaison experience: the Belfast
experience. Rheumatol Int. Aug 2005;25(6):489-490.

Clunie G, Stephenson S. Implementing and running a
fracture liaison service: An integrated clinical service
providing a comprehensive bone health assessment
at the point of fracture management. Journal of
Orthopaedic Nursing. 2008;12:156-162.

Premaor MO, Pilbrow L, Tonkin C, Adams M,

Parker RA, ComPston J. Low rates of treatment in
ostmenopausal women with a history of low trauma
ractures: results of audit in a Fracture’Liaison Service.

QJM. Jan 2010;103(1):33-40.

110.

111,

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

Wallace I, Callachand F, Elliott J, Gardiner P. An
evaluation of an enhanced fracture liaison service
as the optimal model for secondary prevention of
osteoporosis. JRSM Short Rep. 2011;2(2):8.

Boudou L, Gerbay B, Chopin F, Ollagnier E, Collet P,
Thomas T. Management of osteoporosis in fracture
liaison service associated with long-term adherence to
treatment. Osteoporos Int. Jul 2071;22(7):2099-2106.

Huntjens KM, van Geel TA, Blonk MC, et al.
Implementation of osteoporosis guidelines: a survey of
five large fracture liaison services in the Netherlands.
Osteoporos Int. Jul 2011;22(7):2129-2135.

Cooper MS, Palmer AJ, Seibel MJ. Cost-effectiveness
of the Concord Minimal Trauma Fracture Liaison
service, a prospective, controlled fracture prevention
study. Osteoporos Int. Jan 2012;23(1):97-107.

Inderjeeth CA, Glennon DA, Poland KE, et al. A
multimodal intervention to improve fragility fracture
management in patients presentln%to emergency
departments. Med J Aust. Aug 2 2010;193(3):149-153.

Lih A, Nandapalan H, Kim M, et al. Targeted
intervention reduces refracture rates in patients
with incident non-vertebral osteoporotic fractures: a
4-year prospective controlled study. Osteoporos Int.
Mar 2011;22(3):849-858.

Bogoch ER, Elliot-Gibson V, Beaton DE, Jamal

SA. Josse RG, Murray TM. Effective initiation

of osteoporosis diagnosis and treatment for
patients with a fragility fracture in an orthopaedic
environment. J Bone Joint Surg Am. Jan
2006;88(1):25-34.

Sander B, Elliot-Gibson V, Beaton DE, Bogoch ER,
Maetzel A. A coordinator program in post-fracture
osteoporosis management improves outcomes
and saves costs. J Bone Joint Surg Am. Jun
2008;90(6):1197-1205.

Dell R, Greene D, Schelkun SR, Williams K.
Osteoporosis disease management: the role of the
orthopaedic surgeon. J Bone Joint Surg Am. Nov
2008;90 Suppl 4:188-194.

Greene D, Dell RM. Outcomes of an osteoporosis
dlsease-managementfro ram managed by
nurse practitioners. ] Am Acad Nurse Pract. Jun
2010;22(6):326-329.

Carpintero P, GiI—Gara{ E, Hernandez-Vaquero

D, Ferrer H, Munuera L. Interventions to improve
inpatient osteoporosis mana%ement following first
osteoporotic fracture: the PREVENT project. Arch
Orthop Trauma Surg. Feb 2009;129(2):245-250.

Harrington JT, Barash HL, Day S, Lease J.
Redesigning the care of fragility fracture patients
to improve osteoporosis manaﬁe_ment: a health
care improvement project. Arthritis Rheum. Apr 15
2005;53(2):198-204.

Blonk MC, Erdtsieck RJ, Wernekinck MG, Schoon
EJ. The fracture and osteoporosis clinic: 1-year
results and 3-month compliance. Bone. Jun
2007;40(6):1643-1649.

Huntjens KM, van Geel TC, Geusens PP, et al. Impact
of guideline implementation by a fracture nurse

on subsequent fractures and mortality in patients
presenting with non-vertebral fractures. Injury. Sep
2011;42 Suppl 4:539-43.

Vaile J, Sullivan L, Bennett C, Bleasel J. First Fracture
Project: addressing the osteoporosis care gap. Intern
Med J. Oct 2007;37(10):717-720.

van Helden S, Cauberg E, Geusens P, Winkes B, van
der Weijden T, Brink P_The fracture and osteoporosis
outpatient clinic: an effective strategy for improvin
implementation of an osteoporosis guideline. J Eva
Clin Pract. Oct 2007;13(5):801-805.

Edwards BJ, Bunta AD, Madison LD, et al. An
osteoporosis and fracture intervention program
increases the diagnosis and treatment for
osteoporosis for patients with minimal trauma
fractures. Jt Comm J Qual Patient Saf. May
2005;31(5):267-274.

Chevalley T, Hoffmeyer P, Bonjour JP, Rizzoli R.

An osteoporosis clinical pathway for the medical
management of patients with low-trauma fracture.
Osteoporos Int. 2002;13(6):450-455.

Kuo |, On? C, Simmons L, Bliuc D, Eisman J, Center
J. Successful direct intervention for osteoporosis in

atients with minimal trauma fractures.
nt. Dec 2007;18(12):1633-1639.

Giles M, Van Der Kallen J, Parker V, et al. A team
approach: implementing a model of care for
Preventng osteoporosis related fractures. Osteoporos
nt. Aug 2011;22(8):2321-2328.

New South Wales A enc% for Clinical Innovation. The
Orthogeriatric Model of Care: Summary of Evidence
2010. North Ryde 2010.

National Healthcare Group. OPTIMAL (Osteoporosis
Patient Targeted and Integrated Management

for Active Living) Programme. https://www.cdm.
nhg.com.sg/Programmes/OsteoporosisOPTIMAL/
tabid/108/language/en-GB/Default.aspx. Accessed 11
May 2012.

Skelton D NF. NHS Greater Glasgow and Clyde
StrategX for Osteoporosis and Falls Prevention 2006-
2010:"An evaluation 2007-2009 2009.

McLellan AR, Wolowacz SE, Zimovetz EA, et al.
Fracture liaison services for the evaluation and
management of patients with osteoporotic fracture: a
cost-effectiveness evaluation based on data collected
over 8 years of service provision. Osteoporos Int. Jul
2011;22(7):2083-2098.

Kaiser Permanente. Kaiser Permanente
HealthConnect® Electronic Health Record. http:/
xnet.kﬁ.or /newscenter/aboutkp/healthconnect/
index.html. Accessed 24 February, 2012.

steoporos

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

152.

153.

154.

155.

156.

157.

158.

159.

160.

New South Wales Agency for Clinical Innovation
Musculoskeletal Network. NSW Model of Care for
Osteoporotic Refracture Prevention. Chatswood,
NSW; 2011

Australian Bureau of Statistics. Population by Age
and Sex, Regions of Australia, 2010 http:/Avww.abs.
gov.au/ausstats/abs@.nsf/Products/3235.0~2010~M
ain+Features~New+South+Wales?OpenDocument.
Accessed 27 February, 2012.

Australian Government. Quick reference guide:
Prescribing medicine under the PBS for the
treatment of osteoporosis. In: Medicare Australia,
ed. Canberra; 2009.

Department of Health. Falls and fractures:
Effective interventions in health and social care. In:
Department of Health, ed; 2009.

New South Wales Government. Policy Directive:

Falls - Prevention of Falls and Harm from Falls among
Older People: 2011-2015. In: Department of Health,
ed. North Sydney; 2011.

Ministry of Health and Long-term Care, Ontario
Women's Health Council, Osteoporosis Canada.
Ontario Osteoporosis Strategy. http:/www.

osteostrategy.on.ca/. Accessed 9 February, 2012.

British Orthopaedic Association, British Geriatrics
Society, Healthcare Quality Improvement Partnership.
The National Hip Fracture Database. http:/Aiwww.
nhfd.co.uk/. Accessed 21-07-2011.

National Osteoporosis Society. Protecting fragile
bones: A st_rate%v to reduce the impact of
osteoporosis an fra%mty fractures in England/
Scotland/Wales/Northern Ireland May-Jun 2009 2009.

D((?j)artment of Health in England. Prevention speech:
old age is the new middle age, by the Rt Hon Alan
Johnson MP, Secretary of State for Health, 21 May
2008. http://webarchive.nationalarchives.gov.
uk/+/www.dh.gov.uk/en/MediaCentre/Speeches/
DH_085020. Accessed 28-10-2011.

Department of Health. Fracture prevention services:
an economic evaluation.; 2009.

National Hip Fracture Database. Best Practice Tariff
(BPT) for Fragility Hip Fracture Care User Guide - 2011
update. http:/Avww.nhfd.co.uk/003/hipfractureR.nsf/
BPT_User_Guide.pdf. Accessed 24 February, 2012.

NHS Employers. Summary of 2012/13 QOF

Changes. htt%://www.nhsemployers.orog/
SiteCollectionDocuments/Summary %200f %20
QOF%ZOchan%es%ZOfor%20201 2-13%20-ja21111.
pdf. Accessed 24 February, 2012.

National Osteoporosis Society, Royal College of
General Practitioners. Osteoporosis Resources for
Primary Care. http://www.osteoporosis-resources.
org.uk/. Accessed 29 February 2012, 2012.

National Osteoporosis Society, Age UK. Report to the
Minister of State for Care Services: Breaking Through:
Building Better Falls and Fracture Services in England.
Camerton 2012.

National Bone Health Alliance. National Bone Health
Alliance: Strong Bones for America. http:/www.
Sgtlfgazlg?qehealtha\Mance.org/home. Accessed

National Bone Health Alliance. Eye on bone health:
Secondary fracture prevention initiative. Vol 1.
Washington DC; 2011:1.

Mitchell PJ, Adekunle F. Fracture Liaison Service
Resource Pack: Provided as a service to medicine b
Novartis.: Novartis Pharmaceuticals UK Limited,; 2010.

Johansen A, Dickens J, Jones M, Richmond P, Evans R.
Emergency department presentation following falls:
development of a routine falls surveillance system.
Emerg Med J. Jan 2011;28(1):25-28.

Riomed Limited. FITOS = FRACTURE IDENTIFICATION
TOOL FOR ORTHOPAEDIC SURGEONS. http:/Avww.
riomed.com/fitos.html. Accessed 27 February, 2012.

Lems WF. Clinical relevance of vertebral fractures.
Ann Rheum Dis. Jan 2007;66(1):2-4.

Gallacher SJ, Gallagher AP, McQuillian C, Mitchell PJ,
Dixon T. The prevalence of vertebral fracture amongst
patients presenting with non-vertebral fractures.
Osteoporos Int. Feb 2007;18(2):185-192.

Howat I, Carty D, Harrison J, Fraser M, McLellan AR.
Vertebral fracture assessment in patients presenting
with incident nonvertebral fractures. Clin Endocrinol
(Oxf). Dec 2007;67(6):923-930.

Siris ES, Genant HK, Laster AJ, Chen P, Misurski
DA, Krege JH. Enhanced Fredict\on of fracture
risk combining vertebral fracture status and BMD.
Osteoporos Int. Jun 2007;18(6):761-770.

Kates SL, Mears SC, Sieber F, et al. A Guide to
Improving the Care of Patients with Fragility
Fractures. Geriatric Orthopaedic Surgery &
Rehabilitation. 2011;2(1):5-37.

von Friesendorff M, Besjakov J, Akesson K. Long-
term survival and fracture risk after hip fracture: a
22-year follow-up in women. J Bone Miner Res. Nov
2008;23(11):1832-1841.

von Friesendorff M, McGuigan FE, Besjakov J, Akesson
K. Hip fracture in men-survival and subsequent
fractures: a cohort study with 22-year follow-up. J Am
Geriatr Soc. May 2011;59(5):806-813.



World Osteoporosis Day 2012 Sponsors

& Nestia e MSD @ AMGEN @ Consumer Healthcare

Good Food, Good Life Dairy forlife

AUTHORS Prof Kristina Akesson Lund University, Sweden

Paul Mitchell Synthesis Medical Limited and University of Derby, UK
EDITORS Judy Stenmark IOF

Laura Misteli IOF
REVIEWERS  Prof David Marsh Emeritus Professor of Orthopaedics,

University College London, UK

Prof Cyrus Cooper, Dr Mark Edwards, Dr Nick Harvey

MRC Lifecourse Epidemiology Unit, University of Southampton, UK
DESIGN Gilberto D Lontro IOF

WorldOsteoporosisDay | LOVE YOUR
pOctober20y BONES

International Osteoporosis Foundation
rue Juste-Olivier, 9 ® CH-1260 Nyon
Switzerland

T+4122994 0100 F +41 22 994 01 01
info@iofbonehealth.org
www.iofbonehealth.org

COVER PHOTO Gilberto D Lontro




