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Preface

A
mericans are living longer than ever before. Unfortunately that
longevity is not always experienced in good health. Ninety percent of
Americans age 65 and older have at least one chronic condition.

These conditions impose a huge burden on individuals, families, and the
nation’s economy. People with chronic ailments account for 85% of all
health care spending, and with Baby Boomers beginning to qualify for
Medicare in less than three years, health care policymakers are increasingly
searching for ways to curb spending.

In order to promote national policies that look to investments in innovation
rather than short-term cost-cutting and health care rationing, the not-for-
profit Alliance for Aging Research publishes The Silver Book®: Chronic
Disease and Medical Innovation in an Aging Nation. The Silver Book is a
unique almanac of more than 1,000 compelling statistics and eye-opening
facts that spotlight the mounting burden of chronic disease and the prom-
ise of innovation in mitigating that burden.While much of this information
is usually buried in dense reports and diverse technical studies, The Silver
Book extracts key findings from authoritative reports and brings the well-
referenced information to the fingertips of those shaping policy.

The first volume of The Silver Book was launched in 2006 and has quickly
become a trusted resource for health policy practitioners. The Silver Book®:
Osteoporosis is the latest volume in this important collection. Each section
in the volume includes charts, statistics, and key findings that together
paint a comprehensive picture of the burden of osteoporosis and the
tremendous potential of innovation. Much of the data focuses on the older
population—those most at risk for osteoporosis-related fractures.
(Information pertaining specifically to the older population is noted in
silver type). All sources are cited so that users may easily integrate them
into presentations and work, and return to the original sources for addi-
tional information.

In addition to data on cancer, cardiovascular disease, diabetes, neurological
disease, and vision loss, the data from The Silver Book®: Osteoporosis can be
found on-line at www.silverbook.org.The website is a dynamic resource
that is updated on a regular basis, easily searchable, and enhanced by user-
submitted data.

Daniel Perry
Executive Director
Alliance for Aging Research
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T
heNationalOsteoporosisFoundation (NOF) ispleased to join theAlliance
forAgingResearch inpresentingThe Silver Book®: Osteoporosis. NOF
is uniquely qualified to partner on this volume as the leading

voluntary health organization solely dedicated to osteoporosis and bone
health.While there have been many advances in recent years in preven-
tion, diagnosis, and treatment, osteoporosis continues to be a major
health threat for more than 44 million Americans.The biggest concern
for individuals with the disease is fractures, and every year osteoporosis
causes more than 2 million. Fractures can have a profound impact on
quality of life—often leading to pain, disability, loss of independence,
and even death.

Osteoporosis also takes a huge economic toll on both individuals and
society. Fractures from osteoporosis cost the U.S. nearly $19 billion
each year and that number is only going to rise as our population ages.
Osteoporosis disproportionately affects older Americans with around
70% of fractures occurring in the 65 and older population.Without a
significant change of course in the bone health of Americans, NOF projects
as many as 61 million Americans could be affected by the disease by 2020.

Fortunately, scientists are continuing to make exciting breakthroughs
that are helping to keep bones healthy and prevent debilitating fractures.
Research has led to a better understanding of the role of exercise and
nutrition in bone health. Diagnostic tools are better assessing bone mass
and bone quality, and new medicines are reducing the risk of fractures.
At the time this volume of The Silver Book went to print, new study
results were showing the link between osteoporosis and other chronic
diseases, as well as the critical role of vitamin D on bone health and
osteoporosis prevention.

The landscape of osteoporosis research is constantly changing and
resulting in dramatic advances and benefits to patients.We encourage
you to go to www.silverbook.org and check back regularly for the latest
data resulting from these exciting new innovations.

Leo Schargorodski
Executive Director and CEO
National Osteoporosis Foundation
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The Human and Economic Burden

CostofOsteoporosis

After reaching peak bone mass at around age 30, our bones begin to
lose mass little by little as we age. Osteoporosis is diagnosed when
bone mass levels become critically low, putting individuals at risk for
fracture.This is a reality for millions of Americans—1 in 2 women and
up to 1 in 4 men over the age of 50 are at risk for an osteoporosis-related
fracture during their lifetime.

Fractures can set off a downward spiral of events that affect overall
health and well-being. In addition to pain and short-term disability,
fractures can have a long-term impact on quality of life. Of those who
are ambulatory before a fracture, 50% will never be able to walk again
without assistance, and 1 in 5 will need long-term care. Fractures can
also be expensive—hip fractures can cost an individual more than
$81,000 over their lifetime. Costs to the economy can add up to around
$19 billion each year.

Osteoporosis tends to strike later in life with around 55% of the 50 and
older population affected by osteoporosis or low bone mass. As Baby
Boomers age, incidence is only going to increase and send both human
and economic costs skyrocketing.The annual number of hip fractures
could double or even triple by 2040, causing costs to rise to as much as
$25 billion by 2025.This disease will no doubt place an enormous
strain on the nation’s resources and productivity and we simply cannot
afford to allow it to continue unabated.

Cost of Osteoporosis: The Human and Economic Burden OSTEOPOROSIS4
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� Osteoporosis affects an estimated 44 million Americans
over the age of 50—10 million have been diagnosed
with the disease and 34 million more are estimated to
have low bone mass, putting them at increased risk.
National Osteoporosis Foundation 2002, America’s Bone Health

� 4 out of 5 people with osteoporosis are women.
National Osteoporosis Foundation 2002, America’s Bone Health

� Of the 10 million Americans with osteoporosis, close
to 8 million (80%) are women and over 2 million (20%)
are men.
National Osteoporosis Foundation 2002, America’s Bone Health

� Of the 34 million Americans with low bone mass,
around 22 million (65%) are women and 12 million
(35%) are men.
National Osteoporosis Foundation 2002, America’s Bone Health

� A woman’s lifetime risk of hip fracture equals her
combined risk of breast, uterine, and ovarian cancer.
Riggs and Melton 1995, Osteoporosis, Etiology, Diagnosis and Treatment

Age—A Major Risk Factor

� 55% of the 50 and older population has osteoporosis or
low bone mass.
National Osteoporosis Foundation 2002, America’s Bone Health

� An estimated 30% of postmenopausal white women have
osteoporosis and 54% have osteopenia. By the age of
80, that number increases to an estimated 70% of white
women with osteoporosis and 27% with osteopenia.
Melton 1995, How Many Women Have Osteoporosis Now?

� Around 70% of all osteoporosis-related fractures occur
in patients age 65 and older.
Burge et al. 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures in the
U.S., 2005-2025

� Women age 85 years and older are close to 8 times
more likely to be hospitalized because of a hip fracture
than women ages 65-74.
Stevens et al. 1999, Surveillance for Injuries and Violence Among Older Adults

Prevalence and Incidence of Osteoporosis

� Hip Fracture Incidence with Age

Burge et al. 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures in
the U.S., 2005-2025
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The Human Burden

� “This 73-year-old wife and grandmother suffered her
first fracture 18 years ago and has had eight additional
fractures since that time. Each caused tremendous pain
and required long hospital stays and extended periods
on medication…As bad as the actual fractures have been,
it is the fear of additional fractures that may well have
the largest impact on her life. As a result of this fear, she
limits the time she spends with her grandchildren, as
well as the types of activities she enjoys with them
(three of her fractures occurred while she was playing
with her grandchildren). She finds it impossible to lie
down on her back or right side and difficult to get in
and out of bed or a chair. She has had to give up
dancing, one of her favorite activities, and she feels she
has become a ‘drag’ on family members who must slow
down to accommodate her limitations.”
U.S. Dept. of Health and Human Services 2004, Bone Health and Osteoporosis

� In 2005, osteoporosis was responsible for more than
2 million fractures in men and women over the age
of 50, including approximately:

– 297,000 hip fractures

– 547,000 vertebral fractures

– 380,000 wrist fractures

– 810,000 fractures at other sites
Burge et al. 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures in the
U.S., 2005-2025

� 1 in 2 women, and up to 1 in 4 men, over the age of
50 will have an osteoporosis-related fracture during
their lifetime.
NIAMS 2007, Handout on Health: Osteoporosis

� At the age of 50, a white woman has a:

– 17.5% chance of experiencing a hip fracture

– 15.6% chance of experiencing a vertebral fracture

– 16% chance of experiencing a forearm fracture
Melton 2000, Who Has Osteoporosis?

� At the age of 50, a white man has a:

– 6% chance of experiencing a hip fracture

– 5% chance of experiencing a vertebral fracture

– 2.5% chance of experiencing a forearm fracture
Melton 2000, Who Has Osteoporosis?
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� Each year, osteoporotic fractures in the U.S. lead to:

– >432,000 hospital admissions

– ~2.5 million medical office visits

– ~180,000 nursing home admissions
National Osteoporosis Foundation 2008, Clinician’s Guide to Prevention and
Treatment of Osteoporosis

� Physician visits for osteoporosis increased 4-fold
(from 1.3 million to 6.3 million) from 1994 to 2003.
Stafford et al. 2004, National Trends in Osteoporosis Visits and Osteoporosis Treatment

� About 315,000 Americans age 45 and older were
admitted to hospitals with hip fractures in 2001—
a majority with osteoporosis as the underlying cause.
Kozak et al. 2004, National Hospital Discharge Survey

� More than ¼ of individuals who suffer a hip fracture
become disabled within a year.
Magaziner et al. 2003, Changes in Functional Status Attributable to Hip Fracture

� Six months after a hip fracture, only 15% of patients
can walk across a room without assistance.
Marottoli et al. 1992, Decline in Physical Function Following Hip Fracture

� Half of people who fracture a hip will never be able to
walk again without assistance.
NIAMS 2007, Handout on Health: Osteoporosis

� Four months after a hip fracture, less than 20% of
patients recovered their prefracture competence
in activities.
Van Balen et al. 2003, Quality of Life After Hip Fracture

� Six months after a hip fracture, many patients are
unable to return to their activities of daily living at their
pre-fracture status:

– 49% could dress themselves—compared to 86%
before the fracture

– 32% could move from chair to standing—compared
to 90% before

– 15% could walk independently across the room—
compared to 75% before

– 8% could climb a flight of stairs—compared to
63% before

Marottoli et al. 1992, Decline in Physical Function Following Hip Fracture

Cost of Osteoporosis: The Human and Economic Burden OSTEOPOROSIS6
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� Of those who were ambulatory before their hip fracture,
1 in 5 end up needing long-term care afterwards—a
situation that participants in this study said was less
desirable than death.
Salkeld et al. 2000, Quality of Life Related to Fear of Falling and Hip Fracture in Older Women

� Osteoporosis accounts for close to 14% of all nursing
home stays.
Hoerger et al. 1999, Healthcare Use Among U.S. Women Aged 45 and Older

� One study found that women age 65 and older, who
suffered a vertebral fracture, were more than twice as
likely to suffer back pain than women who hadn’t.
Nevitt et al. 1998, The Association of Radiographically Detected Vertebral Fractures with
Back Pain and Function

� A prior vertebral fracture increases risk of another
vertebral fracture by 5-fold for the year following.
Lindsay et al. 2001, Risk of New Vertebral Fracture in the Year Following a Fracture

� Two or more vertebral fractures increase risk of a
subsequent vertebral fracture by 12-fold.
Ross et al. 1991, Pre-Existing Fractures and Bone Mass Predict Vertebral Fracture
Incidence in Women

� In a National Osteoporosis Foundation survey of women
who had already had an osteoporotic fracture:

– 89% feared breaking another bone

– 80% were afraid they would be less able
to perform daily activities

– 80% feared losing their independence

– 73% were concerned they would have to
reduce activities with family and friends

– 68% worried that another fracture would
result in them needing a nursing home

U.S. Dept. of Health and Human Services 2004, Bone Health and Osteoporosis

� A study that measured QALY (Quality Adjusted Life Year)
reductions in people suffering from osteoporotic fractures
found reductions ranging from 0.05 to 0.55 on a scale of
0 (represents death) to 1 (represents perfect health).
U.S. Dept. of Health and Human Services 2004, Bone Health and Osteoporosis

� Relatively healthy hip fracture patients report a 52%
reduction in QALY (Quality Adjusted Life Year) in the
first 12 months, and a 21% reduction in the first 2 years.
Tosteson et al. 2001, Impact of Hip and Vertebral Fractures on Quality-Adjusted Life Years

� Vertebral fractures are associated with a 20% reduction in
QALY (Quality Adjusted Life Year) in the first 12 months,
and a 15% reduction in the first 2 years.
Tosteson et al. 2001, Impact of Hip and Vertebral Fractures on Quality-Adjusted Life Years
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� Postfracture Dependency* at 12 and 24 Months Among
Patients Who Were Independent Prior to Hip Fracture

*Dependency is defined as the need for either human or
equipment assistance or the inability to perform the
activity due to health reasons.

Magaziner et al. 2000, Recovery From Hip Fracture in Eight Areas of Function

12 months % 24 months %

Lower extremity physical activity of daily living

Climbing 5 stairs 90 91

Getting in/out of bath/shower 83 83

Walking 1 block 55 53

Getting into a car 45 50

Rising from an armless chair 50 54

Walking 10 feet 40 37

Taking a shower/bath/
sponge bath

38 44

Getting on/off the toilet 66 63

Putting socks and shoes on 33 33

Getting in/out of bath 31 33

Putting on pants 20 20

Instrumental activities of daily living

Housecleaning 62 43

Getting places out of
walking distance

53 53

Shopping 42 41

Cooking 24 23

Handling money 31 31

Taking medications 28 29

Using the telephone 22 23
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� Women who experience a vertebral fracture are 2 to 3
times more likely to die of pulmonary causes than women
without a fracture.
Kado et al. 1999, Vertebral Fractures and Mortality in Older Women

� The risk of death in the first few weeks after a hip
fracture is 10-times more than the expected death rate.
U.S. Dept. of Health and Human Services 2004, Bone Health and Osteoporosis

� Hip fracture raises the risk of mortality by 2.8 to 4-times
during the first 3 months after the fracture.
U.S. Dept. of Health and Human Services 2004, Bone Health and Osteoporosis

� Around 1 in 5 people who experience a hip fracture die
within a year.
Leibson et al. 2002, Mortality, Disability, and Nursing Home Use for Persons with and
without Hip Fracture

� The 1-year mortality after a hip fracture increases from
20% in individuals younger than 70 years, to close to
40% in those between 80 and 89.9 years old.
Miller et al.1999, Management of Osteoporosis

� Even though women are more likely to sustain a hip
fracture, men who suffer a hip fracture are twice as
likely as women to die within 1-2 years of that fracture.
Wehren et al. 2003, Gender Difference in Mortality After Hip Fracture

The Economic Burden

� In 2005, osteoporosis-related fractures cost nearly
$17 billion—$19 billion if costs of prevalent fractures
are included.
Burge 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures in
the United States, 2005-2025

� Hip fractures account for 72% of total costs related to
osteoporosis fractures.
Burge 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures in
the United States, 2005-2025

� During the first year after a hip fracture, the average
cost in the U.S. ranges from $36,000 to over $47,000
per patient.
Burge et al. 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures in
the United States, 2005-2025

� The cost of a hip fracture for one individual over their
lifetime can be more than $81,000—nearly half can be
attributed to nursing facility costs.
Braithwaite et al. 2003, Estimating Hip Fracture Morbidity, Mortality, and Costs

� From 2001 to 2003, about 2.39 million fractures
occurred among women aged 65 and older with
osteoporosis—this cost Medicare $12.96 billion.
King et al. 2005, Fracture Reduction Affects Medicare Economics

Cost of Osteoporosis: The Human and Economic Burden OSTEOPOROSIS8

� Distribution of Fracture Costs by Site of Fracture

Burge 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures
in the United States, 2005-2025
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� Distribution of Fracture Costs by Site of Care

Burge 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures
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The Future Human Cost

� By 2010, an estimated 52 million Americans over the
age of 50 will be affected by osteoporosis—12 million
will be diagnosed with the disease and 40 million more
will have low bone mass, putting them at increased risk
for the disease.
National Osteoporosis Foundation 2002, America’s Bone Health

� By 2020, an estimated 61 million Americans over the
age of 50 will be affected by osteoporosis—14 million
will be diagnosed with the disease and 47 million more
will have low bone mass, putting them at increased risk
for the disease.
National Osteoporosis Foundation 2002, America’s Bone Health

� The number of women over the age of 50 and diagnosed
with osteoporosis or at risk for the disease, will increase
from close to 30 million in 2002 to more than 35 million
in 2010, and around 41 million in 2020.
National Osteoporosis Foundation 2002, America’s Bone Health

� The number of men over the age of 50 and diagnosed
with osteoporosis or at risk for the disease, will increase
from 14 million in 2002 to over 17 million in 2010, and
to well over 20 million in 2020.
National Osteoporosis Foundation 2002, America’s Bone Health

� By 2020, more than 50% of Americans over the age
of 50 will be diagnosed with or at risk of developing
osteoporosis.
U.S. Dept. of Health and Human Services 2004, Bone Health and Osteoporosis

� The annual number of osteoporosis-related fractures is
expected to rise by almost 50% to more than 3 million
by 2025.
Burge et al. 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures
in the United States, 2005-2025

� Over the next 20 years, the non-White population will
comprise a growing proportion of the number of
fractures, increasing from 282,000 fractures (13% of total
fractures) in 2005, to over 637,000 fractures by 2025.
Burge et al. 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures in
the United States, 2005-2025

The Future Economic Cost

� By 2025, annual direct costs from osteoporosis are
estimated to rise to around $25.3 billion.
Burge et al. 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures in
the United States, 2005-2025

� During the 10-year period of 2006 to 2015, annual costs
of osteoporosis will increase by more than 20%.
Burge et al. 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures in
the United States, 2005-2025

� The cumulative cost of incident fractures is predicted to
rise from $209 billion during the 10-year period of 2006
to 2015, to $228 for the 10-year period of 2016 to 2025.
Burge et al. 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures in
the United States, 2005-2025

� Over the next 20 years, the non-White population
will comprise a growing proportion of the costs of
osteoporosis-related fractures, increasing from $1.9
billion (12% of total costs) in 2005, to over $4.7 billion
(19% of total) by 2025.
Burge et al. 2007, Incidence and Economic Burden of Osteoporosis-Related Fractures in
the United States, 2005-2025
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Investing in Science

InnovativeMedicalResearch

W
hile the burden of osteoporosis will increase as our population
ages, advances in medical research can transform the future
of osteoporosis in this country. Researchers are currently

exploring new ways to prevent and reverse bone loss so that future
generations won’t have to worry about the devastating consequences
of fractures. Advances in treatment have already changed the way
people view an osteoporosis diagnosis. Further research could make
osteoporosis-related fractures a thing of the past.

Studies on nutritional interventions have proven that fractures do not
have to be an accepted part of aging.Vitamin D has been found to play
a crucial role in calcium absorption, and when taken together, the two
can reduce hip fractures by 43%. Imaging technologies and the discovery
of new classes of pharmacologic treatment are allowing physicians to
closely monitor bone mineral density (BMD) and promptly treat individuals
with low BMD scores—stopping bone loss before it leads to fracture.
Recent research on ultrasound technology could lead to a low-cost option
for diagnosing bone mass.

Improvements in osteoporosis prevention and treatment often produce
health gains that far outweigh the initial financial investments in
research. As the conversation on health care reform heats up we must
be sure to consider both the financial and human impact that medical
innovation can have on osteoporosis. Short-sighted efforts to reduce
spending too often target the initial expenses of investing in medical
innovation, while ignoring remarkable returns on investment.

Innovative Medical Research: Investing in Science OSTEOPOROSIS10



Note that pharmacologic therapies should not be compared using the below data since study
conditions vary widely. Also note that while BMD data is a good indicator of bone health,
improvements in bone density and reductions in fracture risk do not necessarily directly correlate.

� Clinical studies in nutrition and physical activity
interventions have proven that fractures can be
prevented, even in older individuals, and that they
do not need to be a natural consequence of aging.
National Institutes of Health, NIH Fact Sheet: Osteoporosis

� The Study of Osteoporotic Fractures, which began over
20 years ago, found that bone mineral density (BMD)
of the hip is one of the best predictors of fracture for
women, and that weight loss in the elderly and family
history of hip fractures are two of the most important
risk factors for this condition. Similar studies have now
begun to learn about osteoporosis risk factors in men.
National Institutes of Health, NIH Fact Sheet: Osteoporosis

� An increase in bone mineral density (BMD) testing and
osteoporosis treatment was associated with a decrease
in hip fracture incidence.
Jaglal et al. 2005, Population Trends in BMD Testing, Treatment, and Hip and
Wrist Fracture Rates

� Reducing risk of first fracture from 8% to 2% reduces
the 5-year fracture incidence from approximately 34%
to 10%.
Lindsay et al. 2005, Longitudinal Progression of Fracture Prevalence through a Population
of Postmenopausal Women with Osteoporosis

� A meta-analysis of clinical trials found that calcium
supplements reduced the risk of vertebral fractures by
around 23%.
Shea et al. 2002, Meta-Analysis of Calcium Supplementation for the Prevention of
Postmenopausal Osteoporosisj1

� A meta-analysis of clinical trials found that Vitamin D
supplements reduced the risk of vertebral fractures by
around 37%.
Papadimitropoulos et al. 2002, Meta-Analysis of the Efficacy of Vitamin D Treatment in
Preventing Osteoporosis in Postmenopausal Women

� A study that looked at a combination of calcium and
Vitamin D found that hip fractures were reduced by
around 43%.
Chapuy et al. 1992, Vitamin D3 and Calcium to Prevent Hip Fractures in the Elderly Women

� Randomized controlled trials give evidence that
pharmacologic therapy can reduce risk of fractures by
40 to 50%.
Papaioannou et al. 2002, Diagnosis and Management of Vertebral Fractures in Elderly Adults

� A systematic review of osteoporosis therapies found
good evidence that many are effective in preventing
fractures, but concluded that the data are insufficient to
determine if any one therapy is better than the others.
MacLean et al. 2008, Systemic Review: Comparative Effectiveness of Treatments to Prevent
Fractures in Men and Women with Low Bone Density or Osteoporosis

� Alendronate, a bisphosphonate, has been shown to
increase vertebral bone mineral density (BMD) by as
much as 8% over 3-years in postmenopausal women
with osteoporosis.
Liberman et al. 1995, Effect of Oral Alendronate on Bone Mineral Density and the Incidence
of Fractures in Postmenopausal Osteoporosis

� Alendronate, a bisphosphonate, has been shown to
reduce risk of hip fracture by around 53%, clinical
vertebral fracture by 45%, and wrist fracture by 30%.
Black et al. 2000, Fracture Risk Reduction with Alendronate in Women with Osteoporosis

� Risedronate, a bisphosphonate, has been shown to
increase vertebral bone mineral density (BMD) by
around 5% and hip BMD by 2% to 3% in
postmenopausal women with osteoporosis.
Harris et al. 1999, Effects of Risedronate Treatment on Vertebral and Nonvertebral Fractures
in Women with Postmenopausal Osteoporosis

� Risedronate, a bisphosphonate, has been shown to
reduce vertebral fractures by around 41%, hip fractures
by 30%, and non-vertebral fractures by 39%.
Harris et al. 1999, Effects of Risedronate Treatment on Vertebral and Nonvertebral Fractures
in Women with Postmenopausal Osteoporosis

� Ibandronate, a bisphosphonate, taken daily has been
shown to reduce the risk of new vertebral fractures by
around 62%.
Chestnut et al. 2004, Effects of Oral Ibandronate Administered Daily or Intermittently on
Fracture Risk in Postmenopausal Osteoporosis

� Treatment with zoledronic acid over a 3-year period
reduced risk of vertebral fracture by around 70% and
risk of hip fracture by 41%, and increased bone mineral
density (BMD) by 5% to 6%.
Black et al. 2007, Once-Yearly Zoledronic Acid for Treatment of Postmenopausal Osteoporosis

11OSTEOPOROSIS Innovative Medical Research: Investing in Science
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� Teriparatide, or human recombinant PTH, has been shown
to increase vertebral bone mineral density (BMD) by
9% to 13%.
Neer et al. 2001, Effect of Parathyroid Hormone (1-34) on Fractures and Bone Mineral
Density in Postmenopausal Women with Osteoporosis

� Teriparatide, or human recombinant PTH, has been
shown to decrease vertebral fractures by 65% to 69%,
and non-vertebral fragility fractures by around 53%.
Neer et al. 2001, Effect of Parathyroid Hormone (1-34) on Fractures and Bone Mineral
Density in Postmenopausal Women with Osteoporosis

� Raloxifene, a selective estrogen receptor modulator
(SERM), has been shown to decrease vertebral fractures
by up to 50% after 3 years.
Ettinger et al. 1999, Reduction of Vertebral Fracture Risk in Postmenopausal Women with
Osteoporosis Treated with Raloxifene

� Raloxifene, a selective estrogen receptor modulator
(SERM), has been shown to increase vertebral bone
mineral density (BMD) by 2% to 3% after 3 years.
Ettinger et al. 1999, Reduction of Vertebral Fracture Risk in Postmenopausal Women with
Osteoporosis Treated with Raloxifene

� Patients with vertebral fractures who underwent
kyphoplasty, a procedure that stabilizes fractures of the
spine, were found in one study to have reduced pain,
fewer new fractures, and less healthcare utilization
for at least 12 months.
Grafe et al. 2005, Reduction of Pain and Fracture Incidence After Kyphoplasty

� Genetics can account for up to 75% of bone mineral
density (BMD). Researchers have identified a gene that
strongly influences peak bone mass in mice. The gene
was not previously known to be involved in bone biology,
and can help researchers develop drugs that could prevent
or reverse the bone loss that leads to osteoporosis.
National Institutes of Health, NIH Fact Sheet: Osteoporosis

� Researchers are looking at the use of micro-computed
tomography and magnetic resonance imaging to better
understand the relationship between bone structure
and fracture risk. Other tools are also being evaluated
for clinical use including ultrasound and dental x-rays—
both would be less expensive options for patients.
National Institutes of Health, NIH Fact Sheet: Osteoporosis

� Hip fracture prevention in at-risk, postmenopausal
women saves $333 million annually.
The Lasker Foundation 2000, Exceptional Returns

� Treatment with bisphosphonates are highly cost-effective
in women over the age of 70 with osteoporosis and a
previous fracture.
Fleurence et al. 2007, The Cost Effectiveness of Bisphosphonates for the Prevention and
Treatment of Osteoporosis

� A study of a number of osteoporosis treatments found
cost-effectiveness ratios as low as $55,000 per Quality-
adjusted Life-year (QALY).
Mobley et al. 2006, Cost-Effectiveness of Osteoporosis Screening and Treatment with
Hormone Replacement Therapy, Raloxifene, or Alendronate
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Conclusion

T
he Silver Book®: Osteoporosis volume projects a growing burden
of osteoporosis in America and makes a strong case for the value
of innovation in reducing that burden.We fully expect this volume

to join The Silver Book collection as an important tool for encouraging
policy decisions that invest in medical research and innovation.The U.S.
and our ever-increasing numbers of older Americans face unprecedented
challenges including osteoporosis that could affect 61 million Americans
in as little as 12 years.

Sound public policy should strive for cost containment strategies that
provide for high quality health care that is patient-centered, values-driven,
knowledge-intense, innovation-rich, and prevention-oriented.We must
consider how our long-range plans for research aim for ultimate reduc-
tion of both the economic and human burdens imposed by osteoporosis.
Historically, investments that produce new medical innovations have
paid for themselves many times over through decreased medical expenses
and increased human productivity. Medical innovation will be essential
to containing the costs of health care as the Baby Boom generation ages.
Research and discovery, properly applied to health care and prevention,
will be essential to avoid an unacceptably high toll of osteoporosis.
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