AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS
2001 MEDICAL GUIDELINES FOR CLINICAL PRACTICE
FOR THE PREVENTION AND MANAGEMENT
OF POSTMENOPAUSAL OSTEOPOROSIS

Osteoporosis Task Force
Chairmen
Stephen F. Hodgson, MD, MACE
Nelson B. Watts, MD, FACE

Committee Members
John P. Bilezikian, MD, FACE
Bart L. Clarke, MD, FACE
T. Kenney Gray, MD, FACE
David W. Harris, MD, FACE
C. Conrad Johnston, Jr., MD, FACE
Michael Kleerekoper, MD, FACE
Robert Lindsay, MD, FACE
Marjorie M. Luckey, MD, FACE
Michael R. McClung, MD, FACE
Howard R. Nankin, MD, FACE
Steven M. Petak, MD, JD, FACE
Robert R. Recker, MD, FACP, FACE

Reviewers
Robert J. Anderson, MD, FACP, FACE
Donald A. Bergman, MD, FACE
Zachary T. Bloomgarden, MD, FACE
Richard A. Dickey, MD, FACP, FACE
Pasquale J. Palumbo, MD, MACE
Anne L. Peters, MD
Herbert I. Rettinger, MD, FACE
Helena W. Rodbard, MD, FACE
Harvey A. Rubenstein, MD, FACE

A

CE

ENDOCRINE PRACTICE Vol. 7 No. 4 July/August 2001 293

ENDOCRINOLOGY




AACE Guidelines

AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS
2001 MEDICAL GUIDELINES FOR CLINICAL PRACTICE
FOR THE PREVENTION AND MANAGEMENT
OF POSTMENOPAUSAL OSTEOPOROSIS

INTRODUCTION treated populations (level 2 evidence). When stronger evi-
dence was not available, reviews, editorials, and expert
A critical need exists for efficient, measurable sys-opinions were used (level 3 evidence).
tems of disease management that reconcile conflicts We recognize that the process of developing clinical
between socioeconomic responsibility and patient welfareguidelines necessarily results in a narrowing and codifica-
Clinical guidelines have become an important componertion of clinical choices, which can be inappropriate in
of these systems because they address elements of caoene clinical situations. Because the application of objec-
that are effective and that reduce the variability in outive information to the specific needs of patients is the ulti-
approach to patient management. mate responsibility of the practicing physician, clinical
The American Association of Clinical Endo- practice guidelines are not intended to be rigid or restric-
crinologists (AACE) 2001 Medical Guidelines for tive, nor should they be used for the formation of public
Clinical Practice for the Prevention and Management opolicy.
Postmenopausal Osteoporosis address the prevention, As a basic principle of medical decision making,
diagnosis, and management of postmenopausal osteopo®ACE also recognizes a physician’s prerogative to refer
sis, a disorder that is recognized as a major public healthe patient for consultation to qualified experts.
problem because of its physical and socioeconomic cons@steoporosis is a complex endocrinologic disorder of
quences. They are intended to simplify medical decisiobone and mineral metabolism. Formal training in the sci-
making and to help physicians and their patients makence and clinical management of metabolic bone disease
good decisions about skeletal health and postmenopausal a basic element of the endocrinologist's academic
osteoporosis. preparation. Therefore, the clinical endocrinologist is a
The specific goals of these guidelines are to reduceeliable resource for primary physicians who seek consul-
the incidence of fractures related to osteoporosis and tation for their patients with osteoporosis and other
achieve the highest quality of life for individual patientsmetabolic bone diseases and for patients who desire
by using the most effective and efficient methods of diagsubspecialty care.
nosis and management. Referral to an osteoporosis specialist is appropriate
In the preparation of this 2001 edition, reports in thewhen the patient is in any of the following circumstances:
peer-reviewed literature dealing with prevention, diagno-
sis, and treatment of postmenopausal osteoporosis, whidh Has osteoporosis that is unexpectedly severe or has
were published and indexed between 1996 (the publica- unusual features at the time of initial assessment
tion date of the previous edition of these guidelines) and < Has very low BMD (ar-score below-3.0 or aZ-

January 2001, were identified by computer search, score below-2.0)
reviewed, and graded for clinical relevance and scientific  Has osteoporosis despite young age (pre-
merit. Although cost-effectiveness was carefully consid- menopausal)

ered, variabilities in actual costs could not be accurately < Has fractures despite borderline or normal BMD
determined. Therefore, cost-effectiveness modeling wa8. Has a suspected or known condition that may under-

not undertaken. lie the osteoporosis (for example, hyperthyroidism,
Whenever possible, recommendations were based on hyperparathyroidism, hypercalciuria, Cushing’s syn-
randomized, prospective, double-blind studies of well-  drome, or hypogonadism)

defined patient populations. Studies that used the most reé3- Is a candidate for combination therapy

evant clinical endpoint, fracturing, were considered “level. Is intolerant of approved therapies

1" evidence. When level 1 evidence was not available5. Fails to respond to treatment

recommendations were based on cross-sectional studies, ¢ Takes estrogen yet has low baseline BMD
investigations that tested smaller or nonrandomized < Is undergoing treatment yet shows an apparent
patient populations, or studies that tested secondary or loss of BMD on serial studies

surrogate clinical endpoints for fracture, such as bone < Has fractures despite treatment

mineral density (BMD) or bone turnover markers, in
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POSTMENOPAUSAL OSTEOPOROSIS: * Less than one-third of the cases of osteoporosis have

DEFINITION been diagnosed, and only one-seventh of American
women with osteoporosis receive treatment.

Postmenopausal osteoporosis is a condition character- By the year 2050, the number of people beyond age 65

ized by the following features: years in the United States will increase from 32 million
to 69 million, and more than 15 million people will
¢ Low bone mass exceed 85 years of age. The incidence of hip and spine
< Microarchitectural deterioration of bone tissue, leading fractures increases with advancing age.
to bone fragility e The national health-care cost of osteoporosis was
< A consequent susceptibility to fracture estimated to be $13.8 billion in 1995 and may in-

crease to as much as $240 billion during the next 50
Osteoporosis-related fractures may lead to diminished years.
quality of life, disability, and even death.
The World Health Organization (WHO) has estab-PATHOGENESIS
lished an operational definition of osteoporosis based on
BMD, commonly expressed asTascore (Table 1). AT- Bone mass increases during the first 3 decades of life;
score represents a patient’s bone density expressed as ihapproaches maximal (peak) levels in the late teen years,
number of standard deviations (SDs) above or below thmcreases slightly during the third decade of life, and
mean BMD value for a normal young adult. reaches its peak around age 30 years (Fig. 2). Peak bone
Although the WHO criteria were not intended as ref-mass is primarily determined by genetics but may also be
erences for making treatment decisions, they may be usedodified by other factors such as physical activity, diet
for this purpose. The WHO criteria are also useful for(for example, inadequate calcium intake), concomitant
making public health and health policy decisions for popdiseases (such as hyperthyroidism), and adverse lifestyle
ulations of patients for whom no specific clinical informa- practices (such as smoking). The level of peak bone mass
tion is available. In addition, the WHO BMD criteria are achieved at skeletal maturity is a major determinant of
commonly accepted as standards for research purposesbone mass in later life and is therefore a factor in the
ultimate development of osteoporosis.
BACKGROUND At menopause, bone remodeling becomes unbalanced
and results in bone loss at each remodeling site. In addi-
* Postmenopausal osteoporosis affects many peopléon, an increase in number of remodeling (that is, bone
Although white women are most often affected, womerturnover) sites results in an accelerated bone loss through-
of all races and all ethnic origins are susceptible tamut the entire skeleton. Postmenopausal bone loss is most
osteoporosis and fracture. Men and younger womerapid during the first postmenopausal decade (Fig. 2).
may also have osteoporosis; however, these guidelin€zertain nutritional and lifestyle factors (such as insuffi-
are limited to postmenopausal osteoporosis. cient dietary calcium or cigarette smoking) or the presence
« By the end of the first postmenopausal decade, half aff concurrent disease (such as hyperthyroidism) may
white women have osteopenia or osteoporosis (Fig. 1accelerate bone loss independent of the effects of declin-
« Low BMD at the femoral neckT¢score of-2.5 or ing estrogen concentration; thus, the risk of post-
below) is found in 21% of postmenopausal whitemenopausal osteoporosis can be further increased. The
American women, 16% of postmenopausal Mexicarremodeling space, which represents skeletal tissue that is
American women, and 10% of postmenopausal Africarundergoing remodeling and is therefore structurally

American women. ineffective, can be extended (worsened) by further
« The prevalence of vertebral fractures among postincreases in bone turnover or recovered by therapeutic
menopausal women is higher than 20%. agents that reduce bone turnover.
Table 1

World Health Organization Diagnostic Criteria
for Women Without Fragility Fractures*

Diagnosis BMD criteria
Normal BMD value within 1 SD of the young adult mean
Osteopenia BMD value betweett SD and-2.5 SD below the young adult mean
Osteoporosis BMD value at lea2.5 SD below the young adult mean

*BMD = bone mineral density; SD = standard deviation.
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Fig. 1. Estimated skeletal status (based on World Health Organization definitions—see Table 1) of
white women in the United States, 1990, shown by age distribution. (Reproduced from Melton LJ III.
How many women have osteoporosis naaBone Miner Resl995;10:175-177. By permission of
Blackwell Science, Inc.)

Bone loss due to estrogen deficiency and advancingone than in cortical bone, however, bone loss attributable
age affects the entire skeleton. In the early postto estrogen deficiency and aging may be more rapid and
menopausal years, bone loss averages 1 to 2% per yearanifest earlier at predominantly cancellous skeletal sites
Because the rate of remodeling is greater in cancellowsuch as the lumbar spine.

CLINICAL FEATURES AND COMPLICATIONS
Mean Lumbar Spine

Bone Mineral Density Low Bone Mass

Decades 3-8 of a Woman's Life Low bone mass is a major, consistent characteristic of
1.4 = postmenopausal osteoporosis. A strong inverse relation-
1.3 ship exists between bone mass and susceptibility to
1.2 fracture. Therefore, bone mass is the primary indicator of
1.1 fracture risk in women without fractures, although it is
i, important to realize that individual patients may sustain a
{5 fracture at different BMD levels and that factors other than
LK " bone density influence fracture risk (seBMD
0.7 Measurement In itself, low bone mass is not associated
L6 with symptoms.
0.5
0.4 . Fracture _
0.3 Fracture is the single morbid event and the most

30 10 40 S0 & 70 8O clinically significant physmal mamfest.atlon of post-
Age menopausal osteoporosis. Osteoporosis-associated frac-
tures may occur in any bone but are most likely to occur at

Fig. 2.Mean bone mineral density (BMD) of the lumbar spine in Sites O.f .IOW bone ”.“.ass and are usually precipitated by a
women from the third through the ninth decades of life. Note thafall or injury. A fragility fracture results from trauma that
BMD decreases with advancing age, beginning in the third owvould not cause a normal bone to fracture or from a force
fourth decade of lifeDark curved line= meanupper curves+2  equal to or less than that resulting from a fall from
standard deviations (SDlpwer curve= -2 SD; light shaded standing height.

area = consider preventive interventiodark shaded area Hip fractures are the most serious complication of
consider therapeutic intervention. Diagram is intended to réSeMy cta0norosis:

ble a densitometry report. Samplescore for 76-year-old P :
woman =-3.68 SD, or approximately 63% of young adult mean ) L

BMD (each 10% increment above or below the mean represents They result in permanent disability in more than 30%
1 SD). of patients.
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« Of patients with hip fracture, 12 to 20% die within 1 valuable for determining a strategy for prevention and

year after fracture.
¢ More than 50% of the survivors are unable to return to
independent living; many require long-term nursinge
home care. .

The following factors are important secondary com-e

plications of fractures: .
¢ Pain .
e Deformity
« Disability

« Physical deconditioning due to inactivity
¢ Changes in self-image

treatment. These risk factors include the following:

History of hip fracture in a first-degree relative
Weight loss and low body weight

Cigarette smoking

Increased likelihood of falling

Tallness

High bone turnover

Advancing age

Because more than one-third of women with osteo-

porosis have a coexisting cause of bone loss (Table 2), the
fracture risk profile must consider secondary causes of

osteoporosis (seddedical Evaluation

Adverse effects specific to spinal (vertebral) com-
pression fractures include the following:

¢ Loss of height
« Kyphosis (dowager’'s hump)
« Crowding of internal organs

¢ Back pain (acute and chronic) .
< Prolonged disability .
¢ Increased mortality .

RISK FACTOR ASSESSMENT

Risk Factors for Low Bone Mass
“Risk factors” for low bone mass are not sufficiently

Risk of Falling
Falls pose substantial problems for patients at high

risk for fracture. The following factors are some common
causes of falling:

Frailty and associated deconditioning

Poor visual acuity

Impaired hearing

Use of medications with neurologic effects that
compromise protective neuromuscular reflexes (for
example, long-acting benzodiazepines)

sensitive for diagnosis or exclusion of osteoporosis. OnlEVALUATION

BMD measurements can identify patients who have low
bone mass.

The following patients should undergo assessment for

postmenopausal osteoporosis:

Risk Factors for Fractures

Assessment of risk factors for fractures may be useful All women 65 years old or older

for the following: .

« ldentifying women at high risk of fractures

* Heightening clinical awareness of osteoporosis .

« Developing societal strategies for prevention of
fracture and treatment of osteoporosis

The most important risk factors for osteoporosis-
related fractures are as follows:

e Prior low-trauma fracture as an adult .
« Low BMD in patients with or without fractures .

All adult women with a history of a fracture (or frac-
tures) not caused by severe trauma (such as a motor
vehicle accident)

Younger postmenopausal women who have clinical
risk factors for fractures (who have low body weight—
that is, less than 57.6 kg [127 Ib]—or a family history
of spine or hip fracturing)

The evaluation should include the following items:
A comprehensive medical examination

Assessment of risk factors for fractures (dRisk
Factors for Fracturep

A low-trauma fracture as an adult (40 to 45 years o# BMD measurements in younger postmenopausal
age or older) is of major importance because it establishes women who have risk factors and in all women 65
an unusual susceptibility to fractures and strongly predicts years old or older
the potential for future fractures. Therefore, it is a cleas Assessment of the patient’s reliability, understanding,
indication for further evaluation and possible therapeutic and willingness to accept available interventions
intervention.

Other factors are associated with an increased risk of Medical Evaluation
hip fractures, but no available data confirm that they also A comprehensive medical evaluation, including a
influence the risk of other fractures. Although theircomplete history and physical examination, is indicated in
clinical significance is not fully understood, they may beall women with postmenopausal osteoporosis in order to
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Table 2

Causes of Generalized Secondary Osteoporosis in Adults*

Endocrine disease

Disorders of

or Nutritional collagen

metabolic causes conditions Drugs metabolism Other
Hypogonadism Malabsorption Vitamin D toxicity =~ Osteogenesis Rheumatoid arthritis
Hyperadrenocorticism syndromes and Phenytoin imperfecta Myeloma and some
Thyrotoxicosis malnutrition Glucocorticoids Homocystinuria due cancers
Anorexia nervosa Chronic liver disease Phenobarbital to cystathionine Immobilization
Hyperprolactinemia Gastric operations Excessive thyroid deficiency Renal tubular
Porphyria Vitamin D medication Ehlers-Danlos acidosis
Hypophosphatasia deficiency Heparin syndrome Hypercalciuria

in adults Calcium deficiency ~ Gonadotropin- Marfan syndrome COPD
Diabetes mellitus, Alcoholism releasing hormone Organ transplantation

type 1 antagonists Cholestatic liver
Pregnancy disease
Hyperparathyroidism Mastocytosis
Acromegaly Thalassemia

*COPD = chronic obstructive pulmonary disease.

identify coexisting medical conditions that cause ore
contribute to bone loss. .

The following laboratory tests should be considered
for any woman who has osteoporosis. These tests witl
establish baseline conditions or definitively exclude sec-

Serum or urine protein electrophoresis (or both)

Bone marrow aspiration and biopsy to look for
marrow-based diseases

Undecalcified iliac bone biopsy with double tetracy-
cline labeling (consider only when osteoporosis is

ondary causes of osteoporosis, even in the absence ofdiagnosed and the patient has no apparent cause for the

other clinical indications:

e Complete blood cell count
« Serum chemistry studies (especially calcium, phospho-

condition, no response to therapy, or suspected
osteomalacia or mastocytosis)

The causes of secondary osteoporosis in adults are

rus, total protein, albumin, liver enzymes, alkalinelisted in Table 2.

phosphatase, creatinine, and electrolytes)
« Urinary calcium excretion

Standard Radiography
In patients with known or suspected vertebral frac-

If the medical history or physical findings suggesttures or with unexplained loss of height, radiography of
secondary causes of bone loss, additional laboratorhe thoracic and lumbar spine is indicated to identify and
evaluations are warranted and may include (but are naonfirm the presence of those fractures. Radiographic
limited to) the following tests: studies are usually indicated to confirm the presence of

fractures at other sites as well. The sensitivity and reliabil-
e Serum thyrotropin ity of standard radiography to assess BMD are poor, and
« Erythrocyte sedimentation rate in the absence of vertebral fractures, this technique cannot
« Serum parathyroid hormone concentration (for possiblée used to diagnose osteoporosis.
primary or secondary hyperparathyroidism)

e Serum 25-hydroxyvitamin D concentration
e Urinary free cortisol and other tests for suspected

adrenal hypersecretion
* Acid-base studies

Biochemical Markers of Bone Turnover
Currently, the precise role of biochemical markers in

the clinical management of osteoporosis has not been
established. Several confounding issues must be resolved

« Biochemical markers of bone turnover (for examplebefore a clear role for these measurements can be deter-
bone-specific alkaline phosphatase and urine or serumined. Age, gender, menopausal status, meals, diurnal

collagen cross-links)

variation, and certain medications all influence resorption

e Serum tryptase, urind-methylhistamine, or other tests marker levels and can cause extreme variability. More-

for mastocytosis

over, a relationship has not been demonstrated between
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changes in bone marker levels after treatment and reduced For bone mass measurement, several other techniques
fracture risk. In addition, the relationship between changeflisted here alphabetically) are available:
in bone marker levels and bone balance is unclear.

Nevertheless, biochemical markers of bone turnoves Quantitative computed tomography for measurement

may be useful for the following specific situations: of both central and peripheral sites
¢ Quantitative ultrasonometry
» Assessing fracture risk in elderly patients » Radiographic absorptiometry

e Assessing therapeutic responses to antiresorptive Single-energy x-ray absorptiometry
agents, such as estrogen and bisphosphonates

« Identifying patients with high bone turnover (to predict The various BMD measurement techniques are
rapid bone loss) outlined in Table 3.

BMD Measurement Measurement Sites
In women who are at risk for postmenopausal osteo- Peripheral measurements can identify patients with
porosis, BMD measurement can accomplish thdow bone massT-scores from peripheral devices, how-
following: ever, are not as sensitive or specific as those from central
devices, and the risk of future fracture depends on the
« Establish the diagnosis of postmenopausal osteoporosikeletal site even whemn-scores from different skeletal
» Determine fracture risk (for every 1-SD decrease irsites are identical. Work is currently under way to redefine
age-adjusted BMD, the relative risk [RR] of fracture the thresholds for peripheral devices and resolve these dis-

increases 1.5- to 2.5-fold) crepancies. In the meantime, peripheral measurements
« ldentify candidates for intervention should be limited to the assessment of fracture risk.
e Assess changes in bone mass over time in treated and
untreated patients Bone Density Reports
« Enhance acceptance of and adherence to treat- Bone density data are reported @sscores and
ment Z-scores.T-scores represent the number of SDs from the
normal young adult mean bone density values, whereas
Measurement Techniques Z-scores represent the number of SDs from the normal

Dual x-ray absorptiometry of the lumbar spine andmean value for age- and sex-matched control subjects.
proximal femur provides reproducible values at importanResults showing@-scores of-2.0 or lower may suggest a
sites of osteoporosis-associated fracture. These centrscondary cause of osteoporosis.
sites are also more likely than peripheral sites to show a Bone density reports also include values for specific
response to treatment and are preferred for baseline asdbregions within the proximal femur and for specific ver-
serial measurements. The most reliable comparativeebrae. Diagnostic and therapeutic studies, cost analyses,
results for serial measurements are obtained when tlend cost-effectiveness data, however, are based on total
same instrument and, ideally, the same technologist at@p, femoral neck, or total lumbar spine measurements (or

used. some combination of these measurements).
Table 3
Bone Mineral Density Measurement Techniques*
Technique Sites measured Unit of measure Utility
DXA PA spine, lateral spine, proximal femur, Areal density (gjcm Diagnosis and monitoring
total body, forearm, heel, phalanges
QCT Spine Volumetric density (g/&n Diagnosis and monitoring
pQCT Forearm, hip Volumetric density (g/@m Risk assessment
QUS Heel, forearm, tibia, phalanges, SOS, BUA Risk assessment
metatarsals
RA Phalanges Volumetric density Risk assessment

(arbitrary units)

*BUA = broadband ultrasound attenuation; DXA = dual x-ray absorptiometry; PA = posteroanterior; pQCT =
peripheral quantitative computed tomography; QCT = quantitative computed tomography; QUS = quantitative
ultrasonometry; RA = radiographic absorptiometry; SOS = speed of sound.
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Role in Clinical Decision Making BMD measurements should be performed in the
A clinical diagnosis of osteoporosis can be maddollowing settings:

without BMD testing in women who have fragility frac-

tures. Nevertheless, BMD measurement is advisable in For risk assessment in perimenopausal or postmeno-

these patients to establish a baseline for assessing thepausal women who have risk factors for fractures and

response to treatment and for quantifying fracture risk.
For women with no history of fragility fracture, the
WHO definitions of osteopenia and osteoporosis (Table 1)
represent BMD levels associated with a high risk of frace
ture, as determined from prospective trials. Cutoff values,
however, cannot define a true “fracture threshold” or the

are willing to consider available interventions

In women who have x-ray findings that suggest osteo-
porosis

In women beginning or receiving long-term glucocorti-
coid therapy or other drugs associated with bone loss
In all adult women with symptomatic hyperparathy-

naturally occurring limits of a disease process because roidism or other diseases or nutritional conditions asso-
osteoporosis exerts its pathologic effects over a continuum ciated with bone loss in whom evidence of bone loss
of bone density values. would result in adjustment of management

It must also be recognized that factors other than bone For establishing skeletal stability and monitoring thera-
density have an important role in the pathogenesis of frac- peutic response in women receiving treatment for
tures. The increases in bone density that result from thera- osteoporosis (baseline measurements should be made
peutic interventions are modest and explain less than 50% before intervention)
of the observed reductions in fracture rates. When BMD is In all women 40 years old or older who have sustained

used as a surrogate endpoint in therapeutic trials, the rela-

tionship between bone mass and fracture rate is highky

variable and depends on the specific agent used. For

a fracture
In all women beyond 65 years of age

example, the relationship is reasonably strong in bispho2REVENTION OF OSTEOPOROSIS

phonate trials, weak in raloxifene trials, and absent in trials
that have used high-dose sodium fluoride or calcitonin.

Effective preventive strategies that can be implement-

Clearly, factors other than bone mass also contribute ted during skeletal development (infancy and childhood)

fracturing.

and in later life are needed to minimize the physical,

Therefore, treatment decisions for individual patientssocial, and economic consequences of osteoporosis. The
with low BMD should be made after consideration of non-following are goals of prevention programs:

bone mass factors as well, including the following:

Optimize skeletal development and maximize peak

< Patient acceptance and understanding of the risks and bone mass at skeletal maturity

benefits of the proposed treatment .
* Age (fracture risk increases with advancing age indes
pendent of bone density) .

* The patient's usual activity level and its historical
effect on skeletal injury
< Patient expectations and functional needs

Prevent age-related and secondary causes of bone loss
Preserve the structural integrity of the skeleton
Prevent fractures

General Principles
The following general principles are applicable to all

« Health status (for example, menopausal status anddividuals, particularly children and adolescents:

comorbidities)

« Lifestyle (such as use of tobacco and alcohol or risks
taking behavior)

« Medications (for example, postmenopausal women tak-
ing more than 7.5 mg of prednisone or its equivalent for
more than 3 weeks should be considered for a preven-
tive strategy with use of a bisphosphonate; women tak-
ing levothyroxine require periodic thyrotropin determi-
nations and modification of thyroid hormone dose to
normalize serum thyrotropin, if necessary)

Indications

The cost-effectiveness of BMD testing and the bene-
fits to society are controversial. Clinicians, politicians,
patients, industrial interests, and third-party payers ah
have different perspectives on the indications for and time
ing of BMD measurements. The following are recommen-
dations intended to reflect the most effective and efficient
use of this technology within the context of the endocrine
specialty practice.

Promote a diet with adequate calcium content.
Adequate calcium intake is a fundamental element of
any osteoporosis prevention or treatment program. The
recommended daily calcium intake for various popula-
tions is outlined in Table 4, and a guide to calcium-rich
foods is provided in Table 5. Calcium supplementation
should be prescribed whenever it is needed to achieve
the recommended daily intake levels (delearma-
cologic Agents Although many of the effects of
supplemental calcium on the developing skeleton are
incompletely understood, it is well recognized that
supplemental calcium substantially increases bone
mass in physically active children.

Encourage good general nutrition

Promote adequate vitamin D intake (at least 400
IU/day; as much as 800 IU/day in the elderlyjtamin

D is not widely available in natural food sources. It is
primarily found in fish oils (including cod liver oil),
some vegetables, and fortified milk, cereals, and
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breads. Supplements of 400 IU daily should be
prescribed for younger adults. Supplements of 800 1U
daily should be prescribed for elderly patients (in
whom vitamin D absorption may be reduced), mal-
nourished patients, patients with intestinal malabsorp-
tion, and patients receiving long-term anticonvulsant or
glucocorticoid therapy.

Advocate regular weight-bearing exercis&/eight-

Identification and treatment of children and adoles-
cents with constitutional delay of growth and puberty
and other states or conditions that predispose to low
peak bone mass and osteoporosis in later life

Additional measures, listed in Table 6, should be

personalized to the needs of each patient.

bearing exercise enhances bone development in chiIFREATMENT OF OSTEOPOROSIS

dren and adolescents and may slow bone loss attribut-

able to disuse in elderly persons. In addition, regular
exercise promotes mobility, agility, and muscle
strength, all of which may help prevent falls.

Strongly discourage use of tobac&igarette smokers e

Goals
The following are goals of treatment of osteoporosis:

Prevent fractures

tend to be thinner, undergo earlier menopause, hawe Stabilize or achieve an increase in bone mass
increased catabolism of endogenous estrogen, and Relieve symptoms of fractures and skeletal deformity

experience more fractures. .

Additional Measures
Consider the following additional measures in

Maximize physical function (for example, halt progres-
sive deformity)

The ability to achieve these goals depends on the

patient’s and the physician’s commitment to therapy and

the potential for the chosen therapy to yield results.

Pharmacologic agent§n addition to calcium and vita-
min D) to prevent bone loss in perimenopausal and
postmenopausal women at high risk of developing
osteoporosis

A bisphosphonatéalendronate or risedronate) for all

adult women who will require more than 7.5 mg of 1.
prednisone or its equivalent for more than 3 weeks (see

Pharmacologic Agen}s

Periodic monitoring of thyroid functionand adjust- 2.

ment of the dose of thyroid hormone to normalize

serum thyrotropin concentrations in all women receiv-3.

ing thyroid hormone replacement therapy for nonma-
lignant conditions

Table 4

Candidates for Treatment
The following women may benefit from pharma-

cologic treatment of osteoporosis:

Women with postmenopausal osteoporosis

*  Women with low-trauma fractures and low BMD
*  Women with BMDT-scores of-2.5 and below
Women with borderline-low BMD (e.g.T-scores

of —=1.5 and below) if risk factors are present
Women in whom nonpharmacologic preventive
measures are ineffiaee (bone loss continues or low-
trauma fractures occur)

Recommended Daily Calcium Intake
for Various Populations

Age or Adequate calcium
life stage intake (mg/day)

1-3yr 500
4-8 yr 800
9-18 yr 1,300
19-50 yr 1,000
>50 yr 1,200
Pregnancy or lactation

<19 yr 1,300

19-50 yr 1,000

From Institute of MedicineDietary Reference Intakes:
Calcium, Phosphorus, Magnesium, Vitamin D, and
Fluoride. Washington, DC: National Academy Press,

1997.



302 AACE Osteoporosis Guidelines, Endocr Pract. 2001;7(No. 4)

Table 5
Calcium Content of Various Calcium-Rich Foods
Calcium per
Food Serving size serving (mg)*
Dairy products
Milkt 1 cup 290-300
Swiss cheese 1 oz (slice) 250-270
Yogurt 1 cup 240-400
American cheese 1 oz (slice) 165-200
Ice cream or frozen dessert 1/2 cup 90-100
Cottage cheese /2 cup 80-100
Parmesan cheese 1 Thbs 70
Powdered nonfat milk 1tsp 50
Other
Sardines in oil (with bones) 30z 370
Canned salmon (with bones) 30z 170-210
Broccoli 1 cup 160-180
Soybean curd (tofu) 4 0z 145-155
Turnip greens 1/2 cup, cooked 100-125
Kale 1/2 cup, cooked 90-100
Corn bread 2-inch square 80-90
Egg 1 medium 55
Calcium-fortified food (bread,
cereals, fruit juices)¥ 1 serving Varies

*The bioavailability of calcium varies depending on the food source and overall diet. For
example, increasing fiber intake has long been associated with negative calcium
balance. In cereals, phytic acid is the main constituent of fiber that binds calcium and
makes it unavailable for absorption. In contrast, calcium absorption from low-oxalate
vegetables (for example, kale, broccoli, collard greens) is as good as it is from milk.

TAll milks (skim, 1%, 2%, and whole) have the same calcium content.

¥Breads and cereals, unless fortified with calcium, are relatively low sources of calcium
but still contribute substantially to calcium intake because these foods constitute such a

large part of the diet.

Nonpharmacologic Measures
Nonpharmacologic measures were reviewed in the problems that preclude the effective use of approved

or who have complex and extenuating medical

section on preventive strategies (&neral Principles agents)

Pharmacologic Agents
AACE and the American College of Endocrinology ment of osteoporosis include (listed alphabetically) bis-

Agents approved by the FDA for prevention or treat-

recommend the following pharmacologic agents wherphosphonates (alendronate, risedronate), calcitonin, estro-

pharmacotherapy is indicated:

L]

ment (or both) of osteoporosis
Second priority:agents that are not approved by theefficacy is available for estrogen. Only bisphosphonates
FDA but for which level 1 or level 2 evidence of effi- have been shown to reduce the risk of hip and other non-
cacy and safety is available (these agents are appropviertebral fractures in prospective controlled trials (level 1

ate for patients who are unable to take approved agentsvidence).

gen, and raloxifene. These agents suppress bone resorp-
tion, improve bone density, and reduce the risk of frac-

First priority: agents approved by the US Food andtures. Level 1 evidence of efficacy in reducing the risk of
Drug Administration (FDA) for the prevention or treat- vertebral fractures is available for bisphosphonates, calci-

tonin, and raloxifene. Level 2 evidence of antifracture
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Contraindications.—Contraindications to use of cal-

Table 6 cium supplements include hypercalciuria (urinary calcium
Preventive Measures excretion of more than 300 mg/24 h) that cannot be con-
for Decreasing the Risk trolled with a thiazide.
of Osteoporosis in High-Risk Women Duration of Treatment.—Calcium and vitamin D
supplementation can be administered safely to most
All women women indefinitely.

Identify and remedy secondary causes (Table 2)

Perimenopausal and postmenopausal women Blsplgo]sphogall'te.s: ,r\:;andrpnat_eAl d :
Identify and treat women with osteoporosis-related ole in Clinical Practice.—Alendronate, a nitrogen-
fractures and women with low bone mass containing bisphosphonate, is approved by the FDA for

Identify and treat sensory defects, neurologic diseasePr€vention of bone loss in recently menopausal women,
and arthritis, which can contribute to frequency of treatment of established postmenopausal osteoporosis, and

falls treatment of glucocorticoid-induced osteoporosis.

Adjust dosage of drugs with sedative effects, which Available Forms and Recommended Dosinglhe
could slow reflexes or decrease coordination and approved dosage of alendronate for prevention of bone
impair patient’s ability to break impact of a fall loss in recently menopausal women and for treatment of

Recommend appropriate lifestyle changes, including corticosteroid-induced osteoporosis in men and estrogen-
smoking cessation, increased weight-bearing replete women is 5 mg daily (or 35 mg once weekly). For
activities, and dietary improvements treatment of established postmenopausal osteoporosis and

Minimize risk of falls and injuries with gait and for treatment of corticosteroid-induced osteoporosis in
balance training estrogen-deficient women, 10 mg of alendronate daily (or

Elderly women 70 mg once weekly) is the approved dosage. Once-week-
Same as perimenopausal and postmenopausal grougy dosing (that is, 70 mg once weekly) has been shown to
plus: be equivalent to daily dosing (10 mg/day), as reflected by
Anchor rugs changes in BMD and biochemical markers (level 2 evi-
Minimize clutter dence), but no fracture data are available.
Remove loose wires Alendronate is supplied in 5- and 10-mg tablets for
Use nonskid mats daily administration. It is also available in 35- and 70-mg
Install handrails in bathrooms, halls, and tablets for once-weekly administration for prevention and
along stairways treatment of postmenopausal osteoporosis, respectively.
Light hallways, stairwells, and entrances Alendronate should be taken with plaln water on an empty
Encourage patient to wear sturdy, low-heeled stomach, at leadt hour before the first food, beverage, or
shoes orally administered medication of the day. Taking alen-

dronate in conjunction with food, any beverage other than
plain water, or certain medications, or ingesting it within 2
hours after a meal, may substantially reduce or abolish the
Calcium and Vitamin D Supplementation absorption of alendronate. In order to avoid irritation of
Role in Clinical Practice.—Adequate calcium and the esophagus, alendronate should be taken with approxi-
vitamin D intake is fundamental to all prevention andmately 8 ounces of water, and the patient should remain
treatment programs for postmenopausal osteoporosis. upright (seated or standing) until food has been eaten.
Available Forms and Recommended DosinglFhe Efficacy.—Alendronate therapy has been shown in
available forms and recommended dosages of calciumrospective, randomized, double-blind, placebo-con-
supplements are outlined in Table 7. To minimize gastrolled trials (level 2 evidence) to prevent bone loss and
trointestinal side effects and enhance absorption, patieniscrease BMD at the spine and hip by 5 to 10%.
should take calcium in conjunction with food (with mealsAlendronate therapy has also been shown to prevent bone
or a bedtime snack). loss at the forearm and reduce the risk of fractures of the
Efficacy.—Calcium (500 to 1,000 mg/day) and vita- spine and nonvertebral sites such as the hip and wrist by
min D (400 to 800 IU/day) supplementation can reduce théd0 to 50% (level 1 evidence). The effects of alendronate
rate of bone loss in women who are more than 5 yearsn BMD at the spine and hip are maintained for at least 2
postmenopausal. The fracture reduction efficacy of calciyears after use of the drug is discontinued in older, but not
um and vitamin D supplementation has been demonstraita younger, patients (level 2 evidence). Alendronate has
ed in women beyond 75 years of age. also been shown to be effective for the treatment of gluco-
Side Effects.—Fhe most common side effects of cal- corticoid-associated osteoporosis.
cium are intestinal gas and constipation. These problems Side Effects.—Side effects of alendronate are gener-
occur most frequently with calcium carbonate and are lesslly mild and primarily affect the upper gastrointestinal
likely with calcium citrate. Hypercalciuria is unusual at system. In large-scale clinical trials, no apparent differ-
dosages of less than 2 g/day. ence in tolerability has been noted between alendronate
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Table 7
Some Commercially Available Calcium Preparations
Tablets/day to
Product supply 1,000 mg
(% elemental Ca) Elemental Ca of elemental Ca Comment
AdvacCal 450 3 Multimineral/amino acid supplement
Alka-Mints 340 3 Antacid
Calci-Chew 500 2
Calci-Mix 500 2 Pull-apart capsules
Calcium carbonate (40%) 200 5 Most commonly used calcium preparation for
240 4 osteoporosis
260 4 Gastrointestinal acid converts calcium
500 2 carbonate into soluble calcium salts; food
600 2 improves absorption in achlorhydric patients
in fasting state
Calcium lactate (13%)
Generic 42.2 24 Impractical; large number of tablets required
Plain 84.5 12
Calesium 100 10 Also contains magnesium
Caltrate
600 600 2 Caltrate Plus also contains vitamin D,
600 + D 600 2 magnesium, zinc, copper, manganese, and
600 + soy 600 2 boron
600 Plus Chewables 600 2
Citracal
Ultradense 200 5
Caplets + D 315 4 Calcium citrate has better absorption in
Liquitab Effervescent 500 2 fasting state than calcium carbonate
Plus 250 4 Citracal Plus also contains multiminerals
Equilet Chewable 200 5
Essential calcium
Caplets 1,000 1 Caplets also contain magnesium,
lonic supplement 500 2 servings hyaluronidase, certain chelated minerals,

vitamin B, betaine HCI, and joint mobility
cofactors (silicaEquisetum arvense
glucosamine sulfate)

Calcium citrate (caplets only) has better
absorption in fasting state than calcium
carbonate

lonic supplement, to be mixed with water,
also contains vitamin D, magnesium, and
boron

Healthy Woman Bone
Health Supplement 600 2 Also contains vitamin D
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Table 7 continued
Some Commercially Available Calcium Preparations

Tablets/day to

Product supply 1,000 mg
(% elemental Ca) Elemental Ca of elemental Ca Comment
Mylanta
Ultra CalciTabs 1,000 1
Extra-Strength
CalciTabs 750 2 Antacid
Nutravescent 1,000 2 Calcium citrate has better absorption in
fasting state than calcium carbonate
One-A-Day
Bone Strength 500 2 Bone Strength also contains vitamin D and
Calcium Plus 500 2 soy
Calcium Plus also contains magnesium and
vitamin D
Os-Cal
Chewable 500 2
250 + D 250 4
500 500 2
500 + D 500 2
Posture 600 2 Calcium phosphate
Titralac
Chewable 168 6
Extra-strength 300 4
Tums
Chewable 200 5 Antacid
E-X 300 4
500 500 2
Ultra 400 3
Viactiv 500 2 Soft, flavored chew; also contains

vitamins D and K

and placebo. In clinical practice, however, upper gaspresence of esophageal abnormalities that might delay
trointestinal symptoms such as heartburn, indigestiortransit of the tablet (for example, achalasia or stricture).
substernal discomfort, and pain with swallowing canUse of alendronate is relatively contraindicated in patients
occur, and rare instances of esophageal erosion, ulcenaith active upper gastrointestinal disease. Hypocalcemia
tion, or bleeding have been described. Serious problenad other disturbances of mineral metabolism must be
have been reported in approximately 1 of 10,000 alencorrected before any bisphosphonate therapy is initiated.
dronate users and can often be explained by patient selédo dose adjustment of alendronate is necessary for
tion or dosing errors. The cause for upper gastrointestinglatients who have mild to moderate renal insufficiency
side effects is unclear. If side effects occur, use of alencreatinine clearance of 35 to 60 mL/min). Alendronate
dronate should be discontinued until symptoms arehould be used with caution in patients who have more
resolved, after which a rechallenge should be consideredevere renal insufficiency.
Safety data for longer than 7 years of treatment are not Duration of Treatment.—The therapeutic efficacy of
available. alendronate has been demonstrated for 7 years. Efficacy
Contraindications.—Contraindications to alen- and safety beyond 7 years have not yet been established.
dronate therapy include hypersensitivity to alendronatéyVhen alendronate therapy is discontinued, no acceleration
hypocalcemia, inability to follow the dosing regimen (thatof bone loss relative to placebo has been noted, although
is, inability to remain upright for at leagb hour), and slow bone loss may occur.
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Bisphosphonates: Risedronate tered bisphosphonates or who may not absorb orally

Role in Clinical Practice.—Risedronate, a nitrogen- taken bisphosphonates because of gastrointestinal dis-
containing bisphosphonate, is approved by the FDA for ease (level 2 evidence). A typical treatment schedule
prevention of bone loss in recently menopausal women, for pamidronate is a loading dose of 90 mg followed by
treatment of established osteoporosis, and prevention and 30 mg every third month given by intravenous infusion
treatment of glucocorticoid-induced osteoporosis in men in dextrose or saline during a 2-hour period.
and women.

Available Forms and Recommended Dosing.— Calcitonin
Risedronate is supplied as 5- and 30-mg tablets. The Role in Clinical Practice.—njectable salmon calci-
approved dosage for prevention or treatment of osteoportenin was approved by the FDA for treating osteoporosis
sis is 5 mg daily. The use of once-weekly dosing for thén 1984. Its use was limited by the need for subcutaneous
treatment of osteoporosis is being investigated. injection and side effects such as nausea and flushing that

Risedronate should be taken with plain water on amccurred in approximately 20% of subjects. Nasal spray
empty stomach, at leastz hour before the first food, salmon calcitonin has been available since 1995.
beverage, or orally administered medication of the day. Available Forms and Recommended Dosing.—
After taking risedronate, the patient should remain uprightnjectable calcitonin is available in sterile solution. For
(seated or standing) until food has been eaten. maximal effect, 100 1U/day is administered subcutaneous-

Efficacy.—Controlled clinical trial data show that ly or intramuscularly. Nasally administered calcitonin is
risedronate increases BMD at the spine and hip, prevengvailable in a spray bottle that delivers 200 IU per puff.
bone loss at the forearm, and reduces the risk of fracturd$e recommended dosage is one spray (200 IU) daily.
of the spine, hip, and other nonvertebral sites by 30 to 50% Efficacy.—Several prospective, randomized, double-
(level 1 evidence). Risedronate also preserves bone mastnd, placebo-controlled trials have shown modest
and reduces the incidence of vertebral fractures in glucancreases in spinal BMD (level 2 evidence) with injectable
corticoid-treated patients. calcitonin, but adequate trials to evaluate the effects of

Side Effects.—Adverse events associated with rised-injectable calcitonin on fracture have not been conducted.
ronate therapy in clinical trials did not differ from those Nasal spray salmon calcitonin was approved by the
associated with placebo. Whether the gastrointestinal toFDA in 1995 for the treatment of postmenopausal osteo-
erability of risedronate is different from that of alen- porosis, on the basis of preliminary data showing effects on
dronate is not known. Postmarketing experience suggesBMD and an ongoing fracture trial. This 5-year trial, now
satisfactory tolerability. Safety data for longer than 3 yearsompleted, showed a 36% reduction in the incidence of new
of treatment with risedronate are not available. vertebral fractures with use of 200 IU of nasally adminis-

Contraindications.—Contraindications to risedronate tered calcitonin daily. Studies to assess the effect of calci-
therapy include hypocalcemia and hypersensitivity taonin nasal spray on hip fractures or other nonvertebral
risedronate. Hypocalcemia and other disturbances dfactures (level 1 evidence) have not been conducted.
mineral metabolism must be corrected before initiation of  Side Effects.—€ommon side effects of parenterally
bisphosphonate therapy. administered calcitonin, which occur in up to 20% of

Duration of Treatment.—The therapeutic efficacy of patients, include nausea, local inflammatory reactions at
risedronate has been demonstrated for a 3-year period. Ttiee injection site, and vascular symptoms, including
efficacy and safety beyond 3 years have not yet beegeneralized flushing and tingling of the hands.
established, and the effect of termination of treatment on  The gastrointestinal side effects noted with parenter-
the rate of bone loss has not been assessed. ally administered calcitonin are rarely seen with the nasal

spray. The major side effect of nasally administered calci-
tonin is nasal discomfort, including rhinitis, irritation of
Other Bisphosphonates the nasal mucosa, and occasional epistaxis.

Etidronate and pamidronateare available but have Contraindications.—The main contraindication to
not been approved for prevention or treatment of osteaise of both forms of calcitonin is hypersensitivity. For
porosis. These agents are used “off label” for patients witpatients with suspected sensitivity to the drug, skin testing
osteoporosis. is recommended before treatment.

Duration of Treatment.—The optimal duration of
< Etidronatehas antifracture efficacy (level 1 evidence) treatment with calcitonin (either the parenterally or the
and has been approved for treatment of osteoporosis imasally administered form) is unknown.
several countries. It is an alternative for patients who
have gastrointestinal intolerance of approved orallyjEstrogen Replacement Therapy
administered bisphosphonates. Etidronate for treatment Role in Clinical Practice.— the United States, oral-
of osteoporosis is given in an intermittent cyclic regi-ly and transdermally administered forms of estrogen are
men, 400 mg daily for 14 days, with cycles repeatedpproved for prevention of bone loss in recently
every 3 months. menopausal women. A progestin should be administered
« Pamidronate given by intravenous infusion, may be concomitantly in women who have not undergone
used for patients who cannot tolerate orally adminishysterectomy.
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Available Forms and Recommended Dosing.— density lipoprotein cholesterol levels and a reduction in
Continuous daily estrogen replacement therapy (ERT) iserum concentrations of total cholesterol and low-density
recommended to prevent estrogen-deficiency symptomigoprotein cholesterol. Similar changes also occur with
and to promote compliance. The available dosages aontinuous combined and cyclic conjugated estrogens/
estrogens indicated for preventing or treating osteoporosisedroxyprogesterone acetate therapies.
are outlined in Table 8. Observational and retrospective studies suggest that

For maximal skeletal protection, therapy with estro-the incidence of cardiovascular events and mortality asso-
gen should begin at the time of menopause or oophorectoiated with cardiovascular disease are one-third to one-
my. At any time after menopause, however, therapy can belf lower in women who receive ERT in comparison with
initiated because correction of estrogen deficiency at anthose who do not (level 2 evidence). In contrast, however,
age prevents or slows bone loss in postmenopausal womanrecent, large prospective secondary prevention trial
with osteoporosis. showed that ERT was associated with no significant

Efficacy.—Epidemiologic evidence and meta-analy- reductions in cardiovascular events in women with estab-
ses of pooled data (level 2 evidence) indicate that womelished coronary artery disease. Furthermore, women in
exposed to ERT for more than 7 years have a 50% lowehis study who received ERT had more coronary artery
incidence of osteoporosis-related fractures than ddisease events during the first year of therapy but fewer in
nonusers. Prospective studies (level 2) have demonstratgdars 4 and 5. AACE does not recommend prescribing
increases in bone mass and reduced fracture rates owstrogen for its putative cardioprotective effect until this
shorter periods of observation. Nevertheless, long-termuestion has been clarified by further studies.
estrogen users may still experience age-related bone loss, Side Effects.—Women who have not undergone hys-
and continued ERT may be less likely to arrest bone losgrectomy and who receive unopposed estrogen therapy
or prevent fractures in women after age 75 years. A pooldaave an increased possibility of developing endometrial
estimate of the RR of hip fracture comparing estrogemeoplasia and malignancy. When appropriate dosages of
users with nonusers is 0.7 (level 2 evidence). progestin are added to the regimen, this risk diminishes

Nonskeletal Effects.—€onjugated estrogen therapy and is comparable to that of women who are not taking
is associated with a significant increase in serum highhormone replacement therapy (HRT).

Table 8
Available Estrogens Indicated for Prevention of Postmenopausal Osteoporosis*
Recommended
dosing Available
Preparation (mg/day) strengths (mg) Comment

Conjugated estrogens

Premarin tabletst 0.625 0.625, 0.9, 1.25, 2.5

Cenestin 0.625 0.625, 0.9
Estropipate

Ortho-Est 0.75 0.75, 1.5 Recommended for 25 days

Ogen 0.75 0.75, 1.5, 3.0 of a 31-day cycle
Estradiol, micronized

Estrace 0.5 0.5, 1.0, 2.0
Estradiol, transdermal

Climara 0.025 0.025, 0.05, 0.075, 0.1 Once weekly

Vivelle 0.025 0.025, 0.0375, 0.05, Twice weekly

0.075, 0.1
Estraderm 0.05 0.05, 0.1 Once weekly

*Although some product labeling recommends cyclic therapy for osteoporosis, continuous administration is preferable
for treatment of perimenopausal or postmenopausal women, to prevent cyclic recurrence of vasomotor symptoms.
tCombination conjugated estrogens/medroxyprogesterone acetate preparations (Prempro, Premphase) are also indicated
for osteoporosis prevention.
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Irregular vaginal bleeding can occur in women who  Available Forms and Recommended Dosing.—
have not undergone hysterectomy and who are taking Raloxifene is available as a 60-mg tablet. The dosage of
combined estrogen-progestin regimen. This risk diminishraloxifene for prevention of bone loss in recently
es with time, and up to 80% of women receiving a continmenopausal women and for treatment of established
uous combined regimen consisting of 0.625 mg of conjuesteoporosis is 60 mg daily.
gated estrogens daily plus an appropriate dose of Efficacy.—Among postmenopausal women with
medroxyprogesterone acetate become amenorrheic withosteoporosis studied for 36 months, raloxifene (60 and 120
1 year after initiation of treatment. mg daily) reduced the risk of vertebral fractures by 30 to

ERT increases the risk of cholelithiasis twofold. 50% (level 1 evidence). Raloxifene did not reduce non-
Moreover, fluid retention, mastalgia, abdominal pain, andrertebral fractures, but this study had insufficient statisti-
headache may occur but may be ameliorated by use ofcal power for full assessment of the effects of this agent on
lower dose of estrogens. nonvertebral fractures. Raloxifene increased BMD in the

In women who receive estrogen therapy in comparispine by 2.7% and in the femoral neck by 2.4% over
son with those who do not, the risk of venous thromboemplacebo, and it reduced bone turnover to premenopausal
bolism is increased approximately threefold. The absolutkevels.
risk is small (~3 in 1,000 to 3 in 10,000). Nonskeletal Effects.—Raloxifene reduces total cho-

A small but significant increase in the RR of breastlesterol and low-density lipoprotein cholesterol fractions
cancer is associated with use of ERT and HRT. Pooledy about 7 and 11%, respectively, but it has no observable
estimates of RR range from 1.1 for only ERT to 1.4 whereffect on concentrations of high-density lipoprotein cho-
progestin is added. The risk increases with the duration désterol. The potential cardiovascular risks or benefits of
estrogen use (RR =1 + 0.01 per year of use for ERT to thloxifene have not been studied.

+ 0.08 per year for HRT). Inconclusive evidence suggests In the Multiple Outcomes of Raloxifene Evaluation
that this risk is higher when cyclic HRT is taken for more(MORE) Study of 5,129 postmenopausal women with
than 4 years. osteoporosis treated with raloxifene, a 76% overall reduc-

Contraindications.—The following factors are tion of breast cancer and a 90% reduction in estrogen
contraindications to estrogen or combination estrogenreceptor-positive breast cancer were noted in comparison

progestin therapy: with placebo. A large study in patients at high risk for
breast cancer is currently being conducted.

< Known or suspected pregnancy Side Effects.—As with estrogen, raloxifene is associ-

* Known or suspected cancer of the breast ated with an approximate threefold increase in venous

« Known or suspected estrogen-dependent neoplasm thromboembolic diseases in comparison with placebo (RR

< Undiagnosed, abnormal genital bleeding 3.1), although the absolute risk is low. Other side effects

« Active thrombophlebitis or thromboembolic disordersinclude hot flashes, leg cramps, peripheral edema, and
or a history of thromboembolic disease accumulation of endometrial fluid in the absence of

< Hypersensitivity to the hormones endometrial disease.

Contraindications.—Raloxifene is contraindicated in

Side effects not tolerated by the patient, as well as women who are or are capable of becoming pregnant, who
substantial and uncontrollable increase in serum triglychave had venous thromboembolic disease, or who are
eride levels, are valid reasons for discontinuing estrogeknown to be hypersensitive to any component of ralox-
or estrogen-progestin therapy. ifene tablets.

Duration of Treatment.—Estrogen therapy may be Duration of Treatment.—Efficacy and safety have
continued indefinitely. Direct evidence suggests that bonbeen determined for up to 40 months.
loss recurs after estrogen treatment is discontinued.

Concomitant Use of Therapeutic Agents

Selective Estrogen Receptor Modulators No data firmly establish that the combined use of two

Selective estrogen receptor modulators activate estr@antiresorptive agents (for example, bisphosphonates plus
gen receptors in target organs selectively to produce quaBRT or raloxifene; estrogen plus calcitonin) has an
titatively variable estrogenic effects on estrogen-responadditive effect on fracture reduction. Additive effects on
sive tissues. Raloxifene has been approved by the FDA ftmone mass and bone turnover have been observed. Until
prevention and treatment of postmenopausal osteoporosthe effect of combined therapy on fracture risk is under-
Raloxifene has agonistic effects on bone and lipoproteistood, however, AACE does not recommend concomitant
production but has antagonistic effects on breast tissue ande of these agents for prevention or treatment of post-
neutral effects on uterine mucosa. menopausal osteoporosis.

Role in Clinical Practice.—Raloxifene is FDA ap-
proved for the treatment of postmenopausal osteoporosishapproved and Adjuvant Pharmaceutical Therapies
and the prevention of bone loss in recently menopausal The unapproved and adjuvant therapies for post-
women. menopausal osteoporosis are summarized in Table 9.
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Table 9
Unapproved and Adjuvant Pharmacotherapies
for Postmenopausal Osteoporosis*

Efficacy FDA Therapeutic
Agent Fracture BMD Evidencet  status potential
Human parathyroid hormone Yes Yes Level 1 Pending High
Sodium fluoride No Yes Level 2 Inactive Uncertain
Phytoestrogens Unknown Unknown Level 2 None Uncertain

*BMD = bone mineral density; FDA = US Food and Drug Administration.

TLevel 1 = studies that used fracturing as the clinical endpoint in randomized, double-blind, prospective
investigations; level 2 = cross-sectional studies, studies that tested smaller or nonrandomized patient
populations, or studies that used secondary or surrogate clinical endpoints for fracture (for example, bone
mineral density measurement or bone turnover markers).

For patients with “normal” baseline BMI(T-score
more than-1.0), consider a follow-up measurement
every 3 to 5 years. Patients whose bone density is well
above the minimal acceptable level may not need
further BMD testing.

For patients in an osteoporosis prevention program
perform a follow-up measurement every 1 to 2 years

Follow-Up
The efficacy and safety of preventive and therapeutic
strategies should periodically be reassessed, reinforced,
and revised as needed. AACE recommends annual
reassessment, which should include the following:

Interim history

Complete medical examination, including breast and

pelvic examinations, mammography, and Papanicolaou
smear if indicated

Assessment of adherence to recommended program,

until bone mass stability is documented. After BMD
has stabilized, perform follow-up measurements every
2 to 3 years.

For patients on a therapeutic progranperform a

including calcium, vitamin D, exercise, and any phar-

follow-up measurement yearly for 2 years. If bone

mass has stabilized after 2 years, perform a follow-up
measurement every 2 years. Otherwise, continue with
annual follow-up measurements until stability of bone

mass is achieved.

macologic therapy
Assessment of stature and skeletal integrity, including
radiographic assessment of new deformities or newly
symptomatic osseous deformities
Reinforcement of the therapeutic program and evalua-
tion of the patient’s level of understanding and concerACKNOWLEDGMENT
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