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Abstract
Osteoporosis is underrecognized and undertreated
despite the availability of effective therapies that
reduce fracture risks. Bisphosphonates are currently
the most widely prescribed pharmacologic treat-
ment for osteoporosis. Oral bisphosphonates are
typically managed under the pharmacy benefit of 
a health plan. With the recent availability of intra-
venous bisphosphonates, osteoporosis therapies
now cross both the traditional pharmacy and 
medical benefit boundaries. 

Determining the most appropriate and cost-effective
treatment for specific populations requires best 
practices that integrate both pharmacy and medical
benefit considerations. When developing policy as
part of these best practices, medical directors and
pharmacy directors must consider efficacy, safety,
cost, convenience, and mode of administration for
each of the bisphosphonate formulations. 

This continuing education activity, based on a
roundtable of managed care experts, explores new
approaches for developing an effective bisphos-
phonate management policy for the treatment of
osteoporosis.

(Am J Manag Care. 2007;13:S290-S308)

OSTEOPOROSIS: OVERALL IMPACT
AND MANAGEMENT CHALLENGES

Gary Owens, MD

Incidence and Prevalence
Often referred to as a silent disease because bone loss can occur

without symptoms, osteoporosis affects an estimated 10 million people
in the United States and poses a major public health threat for an esti-
mated 55% of people 50 years of age or older. Osteoporosis is a disease
characterized by low bone mass and structural deterioration of bone tis-
sue, leading to bone fragility and an increased susceptibility to frac-
tures. Although osteoporosis affects both women and men, 80% of
those affected are women.1

Burden and Cost of the Disease 
Osteoporosis is responsible for more than 1.5 million fractures per

year, including more than 300 000 hip fractures, 250 000 wrist frac-
tures, 700 000 vertebral fractures, and 300 000 fractures at other sites.1

Fractures—the major consequence of osteoporosis—often lead to a
downward spiral in physical and mental health. More than 50% of
patients who experience a hip fracture never regain the physical and
social independence that existed prefracture.2

Vertebral fractures—those affecting the spine—are the most com-
mon type of fracture. Often asymptomatic, vertebral fractures can
result in pain, loss of height, disfigurement, and decline in activities of
daily living. Vertebral fractures are associated with a 5% to 10%
increase in all-cause mortality.3

Nonvertebral fractures are those affecting the hip, wrist, clavicle,
humerus, and pelvis—complications of hip fracture claim the lives of
nearly 65 000 American women each year.4 Hip fractures are associat-
ed with an estimated 24% increase in mortality within the first year fol-
lowing the fracture.5 Nearly half of all hip fracture survivors become
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permanently incapacitated,6 and one fifth require
long-term nursing home care.7 Nonvertebral frac-
tures are the costliest, representing 97% of total
fragility fracture costs.8

The estimated national direct care cost for
osteoporotic fractures is $18 billion per year (2002
dollars), with these costs continuing to rise.1

Osteoporosis-related fractures in the United States
each year lead to more than 500 000 hospitaliza-
tions, 800 000 emergency department encounters,
2.6 million physician office visits, and the place-
ment of nearly 180 000 persons into nursing homes.
Hip fractures alone account for approximately
300 000 hospitalizations each year.2 By the year
2030, the cost to the healthcare system associated
with osteoporosis-related fractures is expected to
exceed $60 billion.9

The consequences of bone disease can include
pain; loss of productivity, functional status, and
independence; and greater risk for pressure sores,
pneumonia, and urinary tract infections. Fractures
can result in a patient’s loss of self-esteem, depres-
sion, and immobilization because of the fear of
falling and suffering another fracture.2 The families
of these patients may also be affected by loss of
productivity, financial burden, and life changes
involving caretaking.

Osteoporosis Treatment Costs
Other cost considerations include that of treat-

ment, and in particular, the cost of bisphospho-
nates, the most widely prescribed pharmacologic
treatment for osteoporosis. When assessing the
costs of bisphosphonate therapy, there are several
important factors to consider:

• The actual product cost net of any rebate
potential

• The site of care
• Drug administration (supplies)
• The final product mix, and its overall cost of

therapy, net of rebate potential 

Primary care physicians represent 67% of all bis-
phosphonate prescribers. Of these prescribers, 30%
are family practitioners and 37% are internal medi-
cine physicians. Additionally, an estimated 14% of
bisphosphonates are prescribed by obstetric-gyne-
cology physicians, 5% by rheumatologists, and 3%
by endocrinologists.10

Oral bisphosphonates are self-administered.
However, for injectable bisphosphonates, there are
several potential sites of care, including the primary
care physician’s office, the specialist’s office, the
infusion center (free-standing or hospital-based), or
the home-care setting. Each site of care can repre-
sent a different cost to the health plan.

In addition to considering the prescriber and site
of care when evaluating the cost of the current US
Food and Drug Administration (FDA)-approved
bisphosphonates, it is essential to examine the var-
ious dose strengths and dosing frequencies for each
product. Currently, dosing options range from daily
to yearly.

Exploring New Approaches
Based on the prevalence, burden, and cost of

osteoporosis, and the intricacies inherent in making
formulary decisions about treatments, there is a
need to explore new, integrated osteoporosis man-
agement approaches.

National Call to Improve Bone Health
Osteoporosis is underrecognized and undertreat-

ed, not only in Caucasian women, but also in
African American women.1 Many of the physical,
emotional, and financial costs of bone disease and
fractures can be prevented.2 Tremendous strides
have been made in recent years to improve bone
health and awareness, thanks to the National
Osteoporosis Foundation, the Office of the Surgeon
General (a division of the US Department of Health
& Human Services), the World Health Organiza-
tion (WHO), the American Society for Bone and
Mineral Research, science, advocacy groups, profes-
sional societies, and other concerned parties.
Improving bone health is an undertaking that must
involve all stakeholders to be successful, and bone
health itself must be viewed as a lifelong goal. 

Healthcare professionals have been charged
with a number of action steps toward improving
bone health, based on the Surgeon General’s 2004
Report on Bone Health and Osteoporosis.2

Healthcare Professionals: Key Action Steps2

• Pay close attention to bone health issues dur-
ing wellness visits 

• During interactions with patients, emphasize
the basics of good bone health (nutrition,
physical activity)
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• Recognize “red flags” and risk factors that may
signal potential for osteoporosis and other
bone disease; take action to refer at-risk
patients for the appropriate work-up

Recommended action steps for health systems
(ie, hospitals, organized delivery systems, health
plans, and insurers) are listed below.

Health Systems: Key Action Steps2

• Help individuals practice behaviors that
foster bone health

• Assist healthcare professions with promoting
such behaviors in patients and with timely
identification and treatment of bone disease
(ie, tools that aid in the diagnosis and treat-
ment of bone disease, credible sources of
information on prevention, risk assessment
factors, diagnosis, and treatment)

• Implement a comprehensive, systems-based
approach to promoting bone health (provided
the at-risk population is large enough to justi-
fy it). This approach might include reminder
systems, systematic quality measurement and
improvement, disease management programs
on bone health, and appropriate financial
incentives for providers and individuals

• Consider adopting coverage policies that
provide payment for appropriate, evidence-
based preventive, diagnostic, and therapeu-
tic services in the area of bone health

Following are examples of actual situations in
which systems, guidelines, or policy were put into
place in response to a disease management pro-
gram or as effective coverage approaches for a
new product, or a product with a newly approved
indication. 

Formulary Review Challenges 
and Approaches

The roundtable participants shared formulary
review challenges they encountered with a variety
of treatment management programs, as well as
approaches that were effective.

One approach involved initiating a specialty
pharmacy program that coordinates both medical
and pharmacy policy. For this integrated medical/
pharmacy benefit program to move forward without
hurdles, it excludes oncology drugs because of the
many unique issues surrounding cancer therapies.
The same staff that develops the standard medical

policies writes policies for all pharmacy and thera-
peutics (P&T) committee decisions. Along with
the policy, a decision tree is developed to enable
whoever is doing the review—whether it’s the med-
ical director or the pharmacy director—to be con-
sistent in their decision. A pharmacy benefit
management company conducts the initial review
of drugs that are outside the hospital. Appeals are
handled by the pharmacists, and final appeals are
handled by the medical director. 

This specialty program covers drugs that are
both provider-administered and self-administered.
Some of the drugs require a prior authorization
(PA). There is a 30-day supply maximum, after
which time treatment is reassessed. The program
has eliminated the need to differentiate between
whether the treatment is given at the physician’s
office or dispensed at the pharmacy. 

Another approach involves putting into place a
fully integrated system for osteoporosis management
that fosters adequate use of the right drug at the right
time, while controlling costs. Using a model focused
primarily on prevention, the goal of this plan’s sys-
tem is to identify patients early and treat them
before the disease develops. The guidelines for this
system are designed to provide a well-stratified pop-
ulation and a step-wise treatment for the affected
population. They are also designed to assess primary
and secondary prevention of osteoporosis fractures.
All drugs that fall within the guidelines are covered
under pharmacy benefits. The formulary is enforced
by the pharmacy, and exceptions are granted via a
process in which physicians merely initiate a formu-
lary exception when they deem it necessary for a
patient to be on a nonformulary regimen.

A third approach is from a nonprofit staff model
health maintenance organization, which employs
primary care physicians as part of its plan. Specialty
care is contracted through a capitated arrangement
with another organization. This approach allows for
a large degree of control over primary care and very
little control over specialty care. The P&T commit-
tee handles products that are provided through a
written prescription and taken to a retail pharmacy.
Conversely, all pharmaceuticals that are adminis-
tered in a physician’s office or an infusion center
are handled under the medical benefit. Integrating
policy is subsequently challenging, and there are
3 separate committees handling different aspects of
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pharmaceutical management. This approach calls
for managing incentives and benefits, in addition to
managing care.

Other formulary review challenges encountered,
and corresponding policy approaches, are highlight-
ed in Table 1.

Common situations that lead to developing
guidelines and/or policy include: a divergence of
coverage based on benefit category; contracts in
place favoring other agents; guidelines in place rec-
ommending other agents; labeled indications
favoring existing formulary agents; and a new
dosage form being more expensive than an existing
dosage form (ie, an injectable or intravenous ther-
apy that costs more than an oral therapy, or vice
versa).

Effective approaches in responses to these situa-
tions/challenges include: developing a PA, which
requires that certain conditions be met; and devel-
oping policies that require step therapy before use of
a nonformulary agent, as well as those that require
both medical and pharmacy checkpoints. Policies
developed as a collaborative effort between the
medical and pharmacy staff can be particularly
effective. 

Key Points
• Osteoporosis is a highly prevalent disease.

Fractures associated with osteoporosis can
have a devastating impact on patients, as well
as their families. In addition to the potential
loss of an individual’s independence, produc-
tivity, and well-being, osteoporosis-related
fractures result in increased mortality and
high direct care costs, hospitalizations, and
admissions to long-term care facilities.

• Bisphosphonates are the most widely pre-
scribed treatment for osteoporosis. 

• Reviewing the costs associated with the bis-
phosphonate class of drugs is challenging. It
involves a number of considerations, including
safety and efficacy, dose strength differences,
dosing frequency differences, the prescriber (ie,
primary care physician, specialist, or other),
drug administration (ie, supplies), the site of
care (ie, pharmacy, physician’s office, special-
ist’s office, infusion center, or home-care set-
ting), product cost and rebate potential, and
final product mix and rebate potential. 

• Based on solutions responding to challenges
encountered with other new drug products,
health plans may find similar solutions to
challenges with the new osteoporosis drugs.
Integration of pharmacy and medical benefits
is a key element.

OVERVIEW: THE BISPHOSPHONATE
CLASS OF DRUGS

Rebecca Jackson, MD

Osteoporosis is a multifactorial disease that
reflects the balance of environmental, genetic, and
metabolic factors on bone remodeling, bone mass,
and skeletal microarchitecture. The primary clini-
cal consequence of these changes is the fragility
fracture, which can lead to diminished physical
functioning, reduction in quality of life, and in-
creased mortality.2 To reduce the magnitude of this
common disease, which disproportionately affects
older women and men, the Healthy People 2010
objective establishes a national target to reduce the
proportion of adults with osteoporosis in the next
decade.11 This goal requires a better understanding
of the mechanisms of action and the overall bal-
ance of risks and benefits of pharmacologic inter-
ventions such as the bisphosphonates, which are

commonly prescribed to prevent bone loss and
reduce fractures.

The foundation for reducing the magnitude of
osteoporosis includes reducing the modifiable risk
factors for fracture, enhancing a positive calcium
balance and vitamin D sufficiency through dietary
change and/or calcium plus vitamin D supplement
use, stimulating bone formation through increased
activity, and reducing the risk of falls. There is a
body of evidence supporting that adequate calcium
plus vitamin D intake is important for optimal
bone health by ensuring acquisition of maximal
peak bone mass in adolescence and slowing the
rates of bone loss with age.12 Recent clinical trial
data also suggest that calcium plus vitamin D
reduces the risk of falls,13 and in women 60 years of
age and older, may reduce the risk of hip fractures
by 21%.14 The Institute of Medicine has recom-
mended that adults have a total daily calcium
intake of 1200 mg of elemental calcium, the
amount of calcium usually present in 3 to 4 dairy
servings daily.12 Unfortunately, recent studies sug-
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n Table 1. Examples of Coverage Approaches to Challenges Posed by 3 New Drugs

Product Under Review Situation/Challenges Effective Coverage Approach

New injectable (subcutaneous) New injectable diabetes therapy is more Prior authorization (PA) was developed
diabetes therapy expensive than oral diabetes medications for the injectable product

Divergence of coverage based on claims PA is managed by pharmacy, although
payment related to route of administration injection is on the medical benefit
and issue of office-based administration 
vs self-administration

Limits are placed on the quantity and
Most injectables and infusibles are on medical time frame: 1 pen (prefilled 

benefit. Oral and inhaled therapies are on injection) per month; PA is valid
pharmacy benefit for a 12-month period

Treatment guidelines recommend that other The PA is an effective tool for integrating
therapies be used before the injection medical and pharmacy coverage, and
therapy is the product of an integrated

collaboration
Considerable off-label use of product for

weight loss, or for those who are 
not diabetic

Injectable antibiotic Injectable drug versus an expensive oral Cost/benefit analysis based on duration
medication to treat methicillin-resistant of therapy
Staphylococcus aureus (MRSA)

Injectable is provided through home
At 3 weeks, oral therapy becomes more infusion therapy without a PA

expensive than the injectable therapy
Oral requires medical director approval,

Injectable is covered under pharmacy benefit, based on PA criteria
oral is covered under medical benefit

Treatment protocols are in place for MRSA
therapies

If criteria for the oral drug are too liberal, this
may lead to overutilization in the primary 
care setting and potential drug resistance

Treatment guidelines are based on patient’s
risk levels

A newer anti-tumor necrosis Contracts in place favoring other anti-TNF- Medical policy was developed, with
factor (TNF)-alpha agents alpha agents certain conditions, to assure
(infusion) for treatment of appropriate utilization
rheumatoid arthritis Infusion reimbursement favored self-

administered products At the pharmacy level, policy required
a PA for the self-administered 

Labeled indication favored existing formulary anti-TNF-alpha agents, and 
agents step therapy was required to 

secure nonformulary drugs
No mandatory specialty pharmacy in place

PAs are handled by the claims department, 
complexities inherent in getting claims to 
integrate pharmacy data into reviews
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gest that many segments of the American popula-
tion do not achieve the targeted intake of calcium,
and that vitamin D insufficiency is reaching near-
epidemic proportions.15 For individuals in whom
adequate calcium plus vitamin D cannot be
achieved through the diet and sun exposure, calci-
um plus vitamin D supplements may be utilized. To
maximize absorption, supplements should be taken
in divided doses, following a meal. However, calci-
um plus vitamin D adequacy is not sufficient inter-
vention for the prevention of osteoporosis in
individuals at increased risk for osteoporotic frac-
ture because there appears to be minimal benefit of
calcium plus vitamin D at reducing other types of
fragility fracture.14

For the large segment of the older adult popula-
tion defined to be at high risk for osteoporotic frac-
ture, pharmacologic interventions for osteoporosis
should be considered. The treatments for osteoporosis
can be divided into 2 major categories: antiresorptive
(medications that reduce bone turnover) and anabol-
ic (medications that stimulate bone formation).
FDA-approved antiresorptive medications include
estrogen with or without progestin, the selective
estrogen receptor modulator raloxifene, the bisphos-
phonates (Table 2),16-20 and calcitonin. Teriparatide
is the only anabolic agent currently approved. All
medications that have received an FDA indication
for treatment of osteoporosis have demonstrated effi-
cacy in preventing bone loss and reducing fractures
(usually vertebral). Thus, to choose between the
available agents and optimize management decisions,
it is necessary to carefully examine the pharmacolo-
gy and mechanism of action of the medications, the
time to onset of action, effectiveness at nonvertebral
skeletal sites, and the side-effect profile.

The nitrogen-containing bisphosphonates have
become a major choice for therapy for post-
menopausal osteoporosis, osteoporosis in men, and
glucocorticoid-induced osteoporosis. The current
FDA-approved bisphosphonates (Table 2) include: 

• Alendronate (Fosamax®; Merck & Co, Inc,
Whitehouse Station, NJ)

• Ibandronate (Boniva®; Roche Laboratories,
Inc, Nutley, NJ)

• Risedronate (Actonel®; Procter & Gamble
Pharmaceuticals, Cincinnati, OH)

• Zoledronic acid (Reclast®; Novartis Pharma-
ceuticals Corporation, East Hanover, NJ)

These bisphosphonates differ subtly on the basis
of their pharmacology (adsorption to bone and
antiresorptive effect), dosing interval and adminis-
tration, and efficacy—as supported by their effect
on turnover markers, bone mineral density (BMD),
and fractures. They also differ based on their side-
effect profiles. 

Mechanism of Action of the 
Bisphosphonates 

Bisphosphonates are stable analogues of pyro-
phosphatase. When taken orally, approximately 1%
of the dosage is absorbed. Up to 50% of the
absorbed oral dose or the intravenously adminis-
tered dose is adsorbed to the skeletal system.21 The
remainder of the dose is excreted renally. The circu-
lating half-life of bisphosphonates is short; this is in
contrast to the long skeletal half-life, which is esti-
mated to exceed a decade. However, the biologic
implication of this prolonged skeletal retention
appears to be somewhat limited, because of seques-
tration of the retained drug at sites often distant
from active osteoclastic action.

The FDA-approved, nitrogen-containing bis-
phosphonates differ on the basis of 2 side chains:
one that confers effects on binding affinity to the
bone mineral and another that affects antiresorp-
tive potency. All bisphosphonates avidly bind to
the hydroxyapatite crystal,14 but the individual
medications within the class have differing profiles
of mineral binding, targeting, and release.
Zoledronic acid exhibits the greatest adsorption
affinity for bone mineral with the longest reten-
tion, thereby leading to its ability to be dosed at
annual intervals. The order of binding affinity
from most avid to least for the other agents is
alendronate, ibandronate, and risedronate.22-25 In
addition to the dosing interval, binding affinity
may affect persistence of effect after medication
discontinuation.

Bisphosphonates exhibit an antiresorptive effect
through reduction in osteoclast activity, diminished
recruitment and differentiation of osteoclast precur-
sors, and increased apoptosis of mature osteoclasts.26

The mechanism underlying these effects is related
to suppression of farnesyl pyrophosphate synthase
(FPPS),27 an enzyme in the cholesterol-synthesis
pathway. Inhibition of FPPS reduces the prenyla-
tion of small guanine triphosphatases that are
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necessary for aspects of osteoclast action.28 Because
of the differences in the side chain between drugs in
the bisphosphonate class, the bisphosphonates also
differ with respect to the inhibitory potency at the
target enzyme (FPPS), with zoledronic acid being
the most potent, followed in order of potency by
risedronate, ibandronate, and alendronate.22-25

The combined effect of these 2 actions, mineral
adsorption and potency, results in the reduction of
bone remodeling, which is clinically reflected by a
suppression of bone turnover markers. With oral
bisphosphonates, the bone resorption markers de-
cline to approximately half of baseline values at 1
month and reach a nadir by 3 months.29-31 This

n Table 2. Bisphosphonates: Indications, Dosage (for Osteoporosis), and Administration Requirements (for Osteoporosis)16-20

[package inserts]

Dose/Dosage
(for Osteoporosis)

Bisphosphonate Administration Requirements
Name Indications Prevention Treatment (for Osteoporosis)

Alendronate Prevention and treatment 35-mg tablet 70 mg weekly Patient must remain upright and
(Fosamax)16 of osteoporosis in weekly (tablet or refrain from eating for

postmenopausal women oral solution) 30 minutes following dose
5-mg tablet 

Treatment to increase bone daily 10-mg tablet
mass in men with daily
osteoporosis

Treatment of glucocorticoid-
induced osteoporosis

Ibandronate Prevention and treatment of 2.5-mg tablet Same as Oral (Tablets):
(Boniva)17,18 osteoporosis in post- daily prevention Patient must remain upright and

menopausal women dosage refrain from eating for 60 minutes
150-mg tablet following oral dose

monthly
IV/Injection:

3-mg intravenous 15 to 30 second bolus IV injection,
(IV) injection which must be administered
every 3 months by a healthcare professional

Risedronate Prevention and treatment of 75 mg 2 Same as Patient must remain upright and
(Actonel)19 osteoporosis in post- consecutive prevention refrain from eating for 30 minutes

menopausal women days/month dosage following dose

Treatment to increase bone 5 mg/day
mass in men with 
osteoporosis 35 mg weekly

Prevention and treatment of 
glucocorticoid-induced 
osteoporosis

Zoledronic acid Treatment of osteoporosis in A single 5-mg infusion once a year
(Reclast)20 postmenopausal women given intravenously over no less

than 15 minutes in a 100-mL
ready-to-infuse solution

Administer through a separate
vented infusion line and do not 
allow to come in contact with 
any calcium or divalent cation- 
containing solutions 
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decline in bone resorption is subsequently followed
by a fall in bone formation rates. Although there are
small differences in the time to nadir and ultimate
reduction in the turnover between the individual
bisphosphonates, whether these differences trans-
late into significantly different clinical responses is
still unknown and remains an area of intense scien-
tific inquiry.

Efficacy of Bisphosphonates for Preventing
Bone Loss and Reducing Fractures 

BMD: Bisphosphonate therapy results in modest
gains in bone density.29-34 The gains in BMD at the
spine continue over several years; gains at the hip
plateau somewhat earlier. The effect of intermittent
versus daily dosing regimens on BMD is equivalent,
suggesting that the total effective dose rather than
dosing interval is the most important regulator of
BMD response. There are small differences in the
magnitude of BMD response between individual
bisphosphonates noted in head-to-head comparison
studies, but the observed gains in bone mass cannot
be predicted to translate to better efficacy in frac-
ture reduction because analyses suggest that less
than 20% of the vertebral fracture reduction is
explained by apparent BMD changes.35,36

Fractures: Bisphosphonate therapy has also
been shown to result in clinically significant reduc-
tions in fractures. Attempts to compare relative
efficacy and time to onset of action between drugs
are constrained by the lack of direct head-to-head
randomized controlled trials (RCTs) with fracture
outcomes between the individual bisphosphonates.
Differences in the study populations, clinical trial
design, and the definitions used for morphometric
fractures may account for some of the apparent dif-
ferences in magnitude of effect. However, a review
of the separate pivotal placebo-controlled clinical
trials does provide some background to explore the
unique characteristics of the individual drugs in
response to fracture efficacy.

Radiographic vertebral fractures: Bisphospho-
nate therapy significantly reduces morphometric
vertebral fractures. Treatment with daily doses of
alendronate, risedronate, or ibandronate reduces
the risk of vertebral fractures by 40% to 50% after
3 years.30,34,36,37 A somewhat greater risk reduction

in radiographic vertebral fractures was noted for
intravenous (IV) zoledronic acid.32

Clinical vertebral fractures: Clinical vertebral
fractures (CVFs), defined as symptomatic fractures
associated with pain and diminished physical func-
tion, account for up to 20% to 30% of morphometric
fractures. Bisphosphonate therapy also significant-
ly reduces these clinically apparent fractures,
which are an important patient-centered outcome.
Alendronate (5 mg daily for 2 years and then 10 mg
daily for the remaining year) reduces CVFs by 52%
at 3 years, with a statistically significant decrease in
CVFs seen as early as 12 months after initiating
treatment.37 Risedronate (5 mg daily) reduces CVFs
by 69% at 12 months with data supporting an early
onset of effect within 6 months.38 Daily ibandronate
(2.5 mg) reduces CVF by 62%, with a 50% reduc-
tion in CVF with the intermittent dose (20 mg
every other day for 12 doses every 3 months) after 3
years of therapy.39 Finally, zoledronic acid (5 mg
infusion annually) reduced CVFs by 77% after 3
years of therapy.32

Hip and nonvertebral fracture: The response of
hip and nonvertebral fracture (NVF) risk reduction
with bisphosphonate therapy has been more var-
ied.40 Alendronate demonstrated a 50% significant
reduction in hip fractures in patients at high risk for
fracture (those with low bone mass and a prevalent
vertebral fracture). The data supporting NVF re-
duction in individual alendronate trials are modest;
however, a meta-analysis of all clinical trial data
suggests a reduction in NVFs with alendronate
therapy.41 Risedronate is FDA-approved for NVFs
reduction and has demonstrated a 33% to 39%
reduction in NVFs over 36 months. This risk reduc-
tion is again seen early in the course of treatment
with a 59% risk reduction noted at 6 months.42 In
a clinical trial designed to specifically examine the
efficacy of risedronate on hip fracture risk in elder-
ly women, treatment with risedronate for 36
months in 70 to 79-year-old women with osteo-
porosis resulted in a 40% decrease in hip frac-
tures.43 In contrast, there was no statistically
significant benefit noted for women older than age
80 whose risk for hip fracture was primarily deter-
mined by characteristics that contribute to an
increased risk for falls. The incidence of NVF in
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ibandronate-treated patients was similar to placebo-
treated patients after 3 years of therapy.34 There are
no published data on the effect of ibandronate on
hip fracture risk. Finally, there is a 25% reduction in
NVF and a 41% reduction in hip fractures at 36
months with zoledronic acid.32

Comparing bisphosphonate effects: Taken as a
group, these results support that all bisphosphonates
are effective agents for treatment of osteoporosis;
however, the individual bisphosphonates potential-
ly differ on NVF response and time to onset of
action. Individual differences in clinical trial
design, including selection criteria for the study
population, might affect the observed effects from
the RCTs because the efficacy of bisphosphonates
appears to be greater in patients at the highest risk
for fracture. Because of this limitation and the lack
of direct clinical trial comparisons on fracture out-
comes, relative efficacy should not be concluded
from these studies. However, an opportunity to
extend our insight into potential differences in
treatment response between the drugs may be
gleaned from observational studies.

Observational studies using data derived from
healthcare utilization help to expand the RCT data
to larger populations of patients and offer an oppor-
tunity to examine the relationship of different
agents on selected outcomes. Data from a recent
observational study44 suggest that patients receiving
risedronate have an 18% lower rate of hip fractures
and a 43% lower rate of NVFs during their first year
of therapy than patients receiving alendronate.
Although the individual cohort results were consis-
tent with the treatment effects demonstrated for
each individual agent from the previously published
RCTs, it is important to recognize that observation-
al data are limited by potential biases that cannot
be systematically controlled and these analyses can
only report associations, not cause and effect.
Additional clinical trial and observational studies
and meta-analyses will help to better define the
similarities and differences that may be associated
with the observed differences of in vitro potency in
the bisphosphonates. 

Safety Profiles
In general, bisphosphonate therapy is well toler-

ated. Gastrointestinal side effects are the most fre-

quently reported adverse event with oral bisphos-
phonates and include dysphagia, esophagitis, and
esophageal or gastric ulcers. Within the published
RCTs however, the reported rates of these adverse
events have been similar to that of placebo. To
enhance absorption of the drug and to minimize
gastrointestinal adverse events, patients are
instructed to take the medication with a full glass of
water, remain upright after taking the oral medica-
tion, and refrain from eating for 30 to 60 minutes. 

Bisphosphonates administered intravenously are
not associated with a significant increase in gas-
trointestinal symptoms. The most common symp-
toms attributable to the IV bisphosphonates are
myalgias, arthralgias, fever, flulike symptoms, and
headache of mild intensity. This symptom complex,
attributed to an acute-phase reaction, usually
resolves within days of onset and normally only
occurs with the first dose.

There have been 2 reports of atrial fibrillation
occurring with bisphosphonate exposure. Although
in 1 trial it was reported more frequently in patients
treated with zoledronic acid than placebo (50
patients vs 20 patients on placebo, P <.001),32 sub-
sequent extensive analyses of other RCTs of zole-
dronic acid failed to demonstrate an increase in risk
for atrial fibrillation. Secondary analyses of alen-
dronate data from the Fracture Intervention Trial
also suggests a greater risk of serious atrial fibrilla-
tion adverse events with alendronate versus placebo
(1.5% vs 1.0%).45 No increases in atrial fibrillation
risk have been reported with ibandronate or rise-
dronate. The overall clinical significance of these
data is not clear. 

Finally, nonhealing ulceration of the jaw, usual-
ly following invasive dental procedures, has been
reported to be associated with bisphosphonate
therapy. Although most cases of osteonecrosis of
the jaw (ONJ) have involved oncology patients
receiving high-dose IV bisphosphonates as part of
their chemotherapy, ONJ has also been reported
in patients with benign bone diseases (eg, post-
menopausal osteoporosis or Paget’s disease) and
with oral bisphosphonate use. The pathogenesis of
ONJ has not been clearly delineated. Current risk
estimates for ONJ range from 1 in 10 000 to 1 in
100 000 for bisphosphonate therapy for osteoporo-
sis. The reported numbers of cases with alen-
dronate are greater than identified for the other
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bisphosphonates46; however, the reason for this is
unknown and may reflect, in part, the greater
numbers of patients receiving alendronate and the
longer period of time alendronate has been on the
market.

Key Points:
• Osteoporosis management should include

institution of the basic preventive strategies
including adequate intake of calcium and
vitamin D, exercise, smoking cessation, and
limited use of alcohol. These are the founda-
tion for good bone health; however, in
patients at higher risk for osteoporosis, disease
management may also call for initiation of
pharmacologic intervention. 

• Bisphosphonates are the most commonly
prescribed agents for the treatment of osteo-
porosis. They are effective at reducing bone
turnover, preventing bone loss, and reducing
fracture risk.

• There are a variety of dosage options, frequen-
cies, and administration requirements within
the bisphosphonate class of drugs. The indi-

vidual bisphosphonates differ in binding affin-
ity and potency. Whether these in vitro
changes affect NVF risk reduction or time to
onset of action is not known. 

• In the absence of prospective, head-to-head
studies that compare the bisphosphonates
using fracture risk as the primary end point,
data from separate studies can provide back-
ground information, including some notable
outcomes in both fracture risk reduction and
speed/onset of effect. Observational studies
may help to extend the randomized trial data
toward further understanding of the effects of
these drugs in subgroups of patients who might
differ on the basis of osteoporosis risk factors.
In addition, observational studies may help to
examine the relative efficacy of the currently
prescribed agents on clinical outcomes.

• Although generally well-tolerated, the bis-
phosphonates have been associated with gas-
trointestinal symptoms (oral bisphosphonates)
or acute flulike symptoms (IV bisphospho-
nates). Recent data suggest that bisphospho-
nate therapy is associated with a very low risk
of ONJ.

DECIDING WHICH PATIENTS 
TO TREAT AND WHICH
BISPHOSPHONATE TO USE

E. Michael Lewiecki, MD

Treatment Challenges
Osteoporosis is a common disease that is associ-

ated with increased risk of fracture and serious clin-
ical consequences that include chronic pain, loss of
independence, and increased mortality. Despite the
availability of effective therapies that reduce the
risk of fracture, osteoporosis remains underdiag-
nosed and undertreated. Even when patients are
treated, many do not take the medication correctly
(poor compliance) or do not continue to take it
(poor persistence), leading to poor clinical out-
comes and increased healthcare costs.

The undertreatment of osteoporosis is particular-
ly disturbing when it occurs in patients who are at
very high risk of fracture, such as those who have
already had at least 1 fracture. This has been vali-
dated in many studies, including analyses of the
National Committee for Quality Assurance Health-
care Effectiveness Data and Information Set

(HEDIS) measurement of osteoporosis manage-
ment in women who had a fracture: percentage of
women 67 years of age and older who suffered a
fracture, and who had either a BMD test or prescrip-
tion for a drug to treat or prevent osteoporosis in
the 6 months after the date of the fracture. This
measure was established in 2004 to examine trends
in the clinical management of patients with fragili-
ty fractures from 2000 through 2005. In a study
examining adherence to the 2004 HEDIS guide-
lines, using the MarketScan Medicare Supple-
mental and Coordination of Benefits sole mention
database, women fracturing in 2005 were 27% more
likely to have BMD testing and 15% more likely to
be treated than those in 2000, but results remained
dismally low, with only 10.2% tested and 12.9%
treated in 2005.47

Numerous studies have shown poor adherence
(compliance and persistence) to therapy for many
chronic diseases, including osteoporosis.48 While
there is a general trend toward improvement in
adherence with less frequent dosing,49 adherence
typically remains poor, and adherence to very long
dosing intervals (ie, 12 months) in clinical practice
is uncertain. In a review of 2 claims databases from
45 employers and 100 health plans, it was found
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that higher refill compliance rates for bisphospho-
nates are associated with reduced fracture rates,50

with the lowest fracture rates observed in those
whose refill compliance rate was more than 75%.

All stakeholders in the healthcare system share
some of the responsibility for shortcomings in the
management of osteoporosis. Treatment decisions
may be complex and are confounded by the diversi-
ty of current clinical practice guidelines (CPGs).51

The following clinical scenario illustrates how the
use of different CPGs may lead to different clinical
decisions:

• A healthy postmenopausal 58-year-old Asian
woman with no clinical risk factors for frac-
ture has a dual-energy x-ray absorptiometry
(DXA) study

• The DXA shows a lumbar spine T-score of
−2.1 and a left femoral neck T-score of −1.3,
consistent with a diagnostic classification of
low bone mass (osteopenia)

• Should she be started on pharmacologic
therapy?

The decision is not a simple one, and consulting
CPGs may lead to more questions than answers.
Current CPGs by the major professional societies
may have different T-score cutoff points below
which a patient without risk factors should be treat-
ed, as well as different T-score cutoff points for
patients with risk factors. Although there is a gen-
eral consensus among the societies about nonphar-
macologic therapy for good bone health, there are
differing perspectives as to how clinical risk factors
are defined, what constitutes a fragility fracture, and
whether a low BMD should accompany the fragility
fracture. For the patient described above, the cur-
rent guidelines of the American Association of
Clinical Endocrinologists recommend no pharma-
cologic therapy, while those of the American
College of Obstetrics and Gynecology recommend
treatment. In addition, the guidelines of the
National Osteoporosis Foundation (NOF) techni-
cally do not apply, since they primarily address only
postmenopausal women who are Caucasian.

The treatment decision chain involves several
key steps:

(1) Fracture risk assessment
Use currently available tools (bone density 
measurement and clinical risk factors for

fracture) to estimate the likelihood of future 
fracture. 

(2) Fracture risk reporting
Report the fracture risk in a manner that is 
meaningful to the patient, the patient’s fam-
ily, and physicians. 

(3) Intervention thresholds
Combine the fracture risk findings with 
other clinically relevant information to deter-
mine whether pharmacologic treatment is 
indicated. 

(4) Treatment decisions
When selecting a specific drug for a specific 
patient, include a process of patient educa-
tion by a well-informed physician on the 
benefits, risks, and costs of each appropriate 
therapeutic agent. 

Fracture Risk Assessment
Patients who sustain an osteoporosis-related

fracture are at very high risk for future fracture, and
usually warrant aggressive treatment. In the absence
of a fracture, measurement of BMD by DXA is the
only method for diagnosing osteoporosis, and is a
robust predictor of fracture risk. As BMD in the
untreated patient decreases, fracture risk increases,
with an approximate doubling of fracture risk for
every 1 standard deviation (SD) decrease in BMD.
With treatment using an FDA-approved agent, sta-
bility or an increase in BMD may be associated with
reduction in fracture risk, while a significant
decrease in BMD is cause for clinical concern, sug-
gesting poor adherence to therapy or the presence
of other factors having adverse skeletal effects.

The results of the DXA test are expressed as a T-
score, which represents the SD difference between
the patient’s BMD and that of a young-adult refer-
ence population. Based on the T-score value, the
WHO diagnostic criteria classify patients as being
normal or having low bone mass (osteopenia),
osteoporosis, or severe osteoporosis.52

WHO criteria for diagnostic classification: 

T-score

Normal −1.0 or greater

Low bone mass (osteopenia) −1.1 to −2.4

Osteoporosis −2.5 and below

Severe osteoporosis −2.5 and below
with history of
fragility fracture



An Integrated Approach: Bisphosphonate Management for the Treatment of Osteoporosis

VOL. 13, NO. 11 n THE AMERICAN JOURNAL OF MANAGED CARE n S301

Ironically, despite major federal initiatives iden-
tifying osteoporosis as a major public health con-
cern and recognizing that DXA is an underutilized
clinical tool,2 the US government has severely
decreased reimbursement for DXA in free-standing
facilities. If scheduled cuts in reimbursement con-
tinue, by 2010 the payment for a BMD test will drop
to about $35. This drop in payment is far below the
cost of doing the procedure,53 and is likely to limit
patient access to osteoporosis care, reduce the
already low number of patients being treated for
osteoporosis, and increase the burden of osteoporo-
sis-related fractures, in terms of personal suffering
and costs to society.

BMD combined with clinical risk factors for
fracture is a better predictor of fracture risk than
BMD or clinical risk factors alone. The WHO is
developing a model to quantitatively assess fracture
risk based on femoral neck T-score by DXA and the
following clinical risk factors for fracture54:

• Age
• Previous low-trauma fracture
• Current cigarette smoking
• Rheumatoid arthritis
• High alcohol intake (greater than 2 units/day)
• Parental history of hip fracture
• Prior or current glucocorticoid use

Fracture Risk Reporting
A technical report that addresses this new para-

digm for fracture risk assessment is scheduled to be
released by the WHO in the near future. This will
express fracture risk as the 10-year probability of
fracture—a promising tool with the potential to
provide a more realistic view of future fracture risk
compared with relative fracture risk. In 2005, a
Canadian methodology for reporting 10-year prob-
ability of fracture in categories of low, moderate,
and high risk was proposed.55 For the United States,
the NOF is developing a model that would integrate
the WHO methodology with US-specific econom-
ic assumptions and fracture risk data. 

Intervention Thresholds
The anticipated new NOF guidelines will help

healthcare professionals manage patients with low
BMD by identifying those with the highest risk for

fracture who are most likely to benefit from therapy.
If a patient’s 10-year fracture probability exceeds
the intervention threshold, then treatment may be
cost-effective. Evaluations of cost-effectiveness for
osteoporosis treatments have used Markov state
transition models characterized by health states,
transition probabilities, Markov cycles, and a time
horizon.56

These models require the use of country-specif-
ic fracture data and economic assumptions that in-
clude societal willingness to pay (usually expressed
as cost per quality-adjusted life-year [QALY]
gained), costs of morbidity and mortality associat-
ed with fractures, and costs of treatment. In 2002,
it was suggested that a value of $60 000 per QALY
gained was appropriate in developed countries.57

With inflation and possible changes in economic
priorities, this value may now be different. In
Sweden, using a threshold for cost-effectiveness of
$45 000 per QALY gained, a simulation deter-
mined that it was cost-effective to treat a woman
50 years of age with a 10-year hip fracture probabil-
ity of 1.2% and a woman 80 years of age with a
probability of 7.5%. US cost-effectiveness analyses
are being conducted by the NOF, with the results
expected to be published in association with the
release of the WHO technical report on fracture
risk assessment and intervention thresholds.
Ultimately, treatment decisions for each individual
patient involve consideration of many factors in
addition to cost-effectiveness.

Treatment Decisions
Osteoporosis prevention and treatment recom-

mendations from the Office of the Surgeon General
include: lifestyle changes (nutrition, physical activ-
ity, and fall prevention); addressing secondary fac-
tors (drugs and diseases that affect skeletal health)
through clinical evaluation; and determining the
appropriate pharmacotherapy (antiresorptives and
anabolics).2 When determining which patients to
treat, considerations typically include:

• Fracture probability
• Age, sex, and menopausal status
• Willingness to take a medication
• Affordability of the medication
• Expected adherence to therapy
• Beliefs about medications and osteoporosis
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When determining how to treat, considerations
include:

• Patient’s fracture probability
• Drug efficacy and safety 
• Patient’s nonskeletal risks and benefits
• Patient’s comorbidities
• Patient’s expected adherence to therapy
• Patient’s beliefs and preferences
• Patient’s previous medication experience 
• Patient’s insurance coverage and copay
• Provider’s knowledge of each of the treatments

Treatments approved by the FDA for osteoporo-
sis are 3 bisphosphonates, salmon calcitonin, ralox-
ifene, and teriparatide. The currently approved
bisphosphonates are listed in Table 3.

Safety, Efficacy, and Administration
Requirements

The safety and efficacy profiles of the bisphos-
phonates are addressed in the previous section titled
Overview: The Bisphosphonate Class of Drugs. The
dosing options and administration requirements for
each drug are also covered in that section. 

Selecting the Appropriate Therapy
Currently, the oral bisphosphonates are less

expensive than the IV bisphosphonates; however,
the oral products are complicated to administer and
have the potential for gastrointestinal side effects.
Oral medications are useful for patients who are

adherent and have no gastrointestinal  intolerance
or absorption problems. 

The IV bisphosphonates may improve adher-
ence to therapy, and they are useful for patients
unable to take oral medications. If pricing and
accessibility were competitive with the oral med-
ications, the IV products have the potential for
use as a primary therapy. Even with a higher cost
for IV bisphosphonates compared with oral bis-
phosphonates, if improved adherence results in
better clinical outcomes, cost-effectiveness could
be equivalent or greater. The true cost-effective-
ness of IV versus oral bisphosphonate therapy in
clinical practice has not been determined. The IV
bisphosphonates (ibandronate IV and zoledronic
acid IV) are unlikely to be administered by most
primary care providers because of the complexity
of IV dosing, thus requiring referral to an osteo-
porosis specialist or infusion center for most
patients.

Treatment decisions involve several layers of
consideration, including risk assessment and frac-
ture probability, factors specific to the individual
patient, selection of the appropriate treatment
(based on FDA-approved indications, safety, effi-
cacy, dosage strengths and frequencies, and
administration requirements). Decisions also
involve examining the pros and cons of each of
the treatments, considering the potential side
effects, and assessing the cost-effectiveness of the
therapy.

n Table 3. Bisphosphonates Approved by the FDA for Osteoporosis Treatment16-20

Glucocorticoid-induced
Postmenopausal Osteoporosis

Osteoporosis (Men and Women) Men
(To Increase

Bisphosphonates Prevention Treatment Prevention Treatment Bone Mass)

Alendronate (oral)16 • • • •
Ibandronate (oral)17 • •
Ibandronate IV18 •
Risedronate (oral)19 • • • • •
Zoledronic acid IV20 •

FDA indicates US Food and Drug Administration; IV, intravenous.
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Key Points
• Although clinical practice guidelines pro-

vide helpful information, current osteoporosis
treatment recommendations and risk-factor
definitions are not consistent across these
guidelines.

• Combining T-score measured by DXA and
clinical risk factors for fracture provides a bet-
ter estimate of fracture risk than T-score or
clinical risk factors alone.

• Fracture probability offers greater clinical util-

ity than relative risk of fracture and can be
used to set the intervention threshold, which
can serve as a valuable clinical decision guide. 

• Treatment decisions in individual patients
require clinical judgment with considera-
tion of factors that include: fracture risk
assessment with estimation of fracture prob-
ability, comorbidities, and other factors spe-
cific to the individual patient; skeletal and
nonskeletal risks and benefits; complexity of
drug administration; and cost.

SAMPLE INTEGRATED POLICY:
BISPHOSPHONATE
MANAGEMENT FOR THE
TREATMENT OF OSTEOPOROSIS

Roundtable Participants led by
Gary Owens, MD (Moderator)

The bisphosphonates currently approved by the
FDA are available as both oral and IV therapies for
the treatment of osteoporosis. Dose strengths and
frequencies, administration requirements, and sites
of care vary among the products in this class, as do
safety and efficacy profiles, clinical outcomes,
and costs. Determining the most appropriate and
cost-effective osteoporosis therapy for specific
populations involves considerations that cross
both the traditional pharmacy and medical benefit
boundaries.

After reviewing and discussing data on the mul-
tiple treatment options for osteoporosis, the round-
table experts conducted an exercise focused on
evaluating these agents and assessing policy
approaches for the oral and IV bisphosphonates.
There was a consensus from the group that an inte-
grated medical/pharmacy policy would be an essen-
tial step toward choosing the order in which these
agents are prescribed. The experts then made specif-
ic recommendations as to how they would approach
developing an integrated policy for the bisphospho-
nates. Their objective was to capture key decision
points and create a sample policy that can serve as
an approach for health plans currently involved
with developing policies for bisphosphonate
management. 

To lay the groundwork for generating a sample
policy, the experts outlined the key considerations
and clinical decision points that would factor into
their recommendations. The most important clinical
decision points highlighted by the group included:

• Guidelines for diagnosis and management of
osteoporosis

• Clinical outcomes, including fractures, and
BMD test scores

• Compliance issues surrounding an oral med-
ication versus an infusion therapy

• Potential burden or adverse events associated
with an oral or infusion therapy

• Identification of at-risk patients (who the pa-
tients are, how many there are)

• Longevity of the member with the health
plan

The participants agreed that the current clinical
practice guidelines for the diagnosis and manage-
ment of osteoporosis form the foundation for the
other decision points. Also discussed was the
need for better data on the number of patients at
risk within a specific population and the hope
that a 10-year probability index would help to
better discriminate which health plan members
require osteoporosis treatments and which mem-
bers do not. 

In addition to creating the list of the most
important factors, the group generated a compre-
hensive list of the key considerations and clinical
decision points, which are shown in Table 4.

Using their key considerations and clinical deci-
sion points as a guide, the roundtable participants
developed a sample policy for the treatment of
osteoporosis, focused on bisphosphonate manage-
ment. This policy is highlighted in Table 5.
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n Table 4. Key Considerations and Clinical Decision Points for Assessing Oral Versus
Intravenous (IV) Osteoporosis Treatments

Key Considerations and 
Clinical Decision Points Specific Factors

Diagnosis and management of osteoporosis Range of clinical practice guidelines
10-year risks (probability of fracture)
Identification and treatment of those patients at highest

risk of fracture (ie, a patient discharged from the hospital 
with a hip fracture)

Clinical outcomes Fractures
Bone mineral density test scores
Failure* of a preferred therapy
Failure* of a generic therapy

Value equation The comparative effectiveness and the “use” 
effectiveness of a product

Safety and efficacy profiles of each therapy
Weighing the cost/benefit in relation to the various 

dosage strengths and frequencies
Who will assume risk?  The physician or the pharmacy?
Cost shifting; internal budget silos (pharmacy budget/

resources vs medical budget/resources)

Cost of the drug as well as associated costs Self-administration (oral) versus administration by
healthcare professional or infusion center (IV)

Total cost of the infusion:  
• costs of the IV + infusion administration 

+ visits to physicians/centers
Cost implications when a generic form of the oral 

therapies becomes available
The net of copays and rebates
Conflicting incentives (implications when the physician/

provider reimbursement conflicts with health plan
member copayment)

Prescriber and site of care Range of prescribers: primary care, obstetrician/
gynecologist, or other specialist

The prescribing provider might drive which benefit category 
gets accessed, and create a new paradigm as to which 
provider will be the prescriber 

When the drug is administered at a hospital-associated 
infusion center, cost may be high (if categorized as 
a short hospital stay, or based on contractual
reimbursement levels)

Product preference Physician preference for products
Customer/stakeholder preference

*Failure indicates patient sustains a fracture while on therapy or has a bone density score that has worsened after 
1 year of therapy.
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The experts then created a policy algorithm
for bisphosphonate management. This policy algo-
rithm is highlighted in the Figure.

The group also pointed out that noncompli-
ance issues, which would also include cognitive
impairment and inability to comprehend instruc-
tions, may be additional criteria for moving to
an IV therapy.

The participants also recommended a general
formulary structure for osteoporosis management,
which is highlighted in Table 6.

Clear,Targeted Communications:
The Key to Effective Policy

The participants reiterated that to be effective,
new policy must be communicated clearly and be

n Table 5. Policy for Bisphosphonate Use for Patient at Increased Risk of Osteoporosis-
related Fracture

Policy for Bisphosphonate Use for Patient at Increase Risk of  
Title Osteoporosis-related Fracture

Description Osteoporosis treatment guidelines that are broad in nature, encompassing 
more than just the bisphosphonates, with a policy for prior authorization 
(PA) criteria

Follow a typical management process for handling products that are given 
orally, and put a PA in place for the intravenous (IV) therapies

Goal To optimize the clinical outcomes and effectively manage costs associated 
with the management and prevention of osteoporosis 

Rationale Determining the appropriate candidates for the treatment of osteoporosis 
and the appropriate treatment selection criteria for agents that manage 
osteoporosis

Build on the diagnosis and management guidelines (toward the appropriate 
identification and evaluation of health plan members)

Scope:
• Diseases Osteoporosis 

• Population Patients with osteoporosis and patients who are at risk for fracture
Patients at high risk for osteoporosis (on glucocorticoid or warfarin therapy)

• Targeted Providers All health plan member providers and provider groups. However, 
communications would be targeted to primary care physicians, internal 
medicine physicians, and obstetric-gynecology physicians  

Communications would also be targeted to the hospitalist, and in particular 
to the hospital system, which includes nurse-educators and discharge planners.

Treatment inclusions All appropriate therapies would be included in the treatment guidelines; 
however, a PA would be necessary for specific products within the
guidelines

Oral bisphosphonates, whether generic or branded, would be managed 
according to the usual pharmacy management process, which typically 
includes tier placement out-of-pocket costs for members, and potentially, 
step therapy, in cases where a generic is the first-step treatment  

For an IV bisphosphonate, a PA would likely be put into place
This PA would be based on FDA-approved indications and/or contraindications

Caveat These guidelines/policies would be re-assessed, and possibly revised if 
the value equation changes in situations where:

• the clinical value of a product increases in relationship to the other 
products; or

• there is a cost shift resulting in one product being more favorably 
priced than other products

FDA indicates US Food and Drug Administration.
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accompanied by supporting clinical evidence and
pertinent process-related details. This communica-
tion should be targeted to the primary audience,
which would include primary care physicians, inter-

nal medicine physicians, and selected other special-
ists (eg, endocrinologists). Others to be targeted
include hospitalists, nurse-educators, and discharge
planners within the hospital system. 

n Table 6. Formulary Structure

Oral Therapies Injectable Therapies

Bisphosphonates (alendronate, ibandronate, Bisphosphonates (ibandronate IV and zoledronic acid IV)
and risedronate) • If the cost of these 2 IV drugs is similar,
• Preferred (1 or more) include only 1
• Nonpreferred • Other considerations: differential in the copay 

may be established, depending on the site of care

Selective estrogen receptor modulators Teriparatide

Estrogen

n Figure. Policy Algorithm (Based on the Policy for Bisphosphonate Use for Patients at Increased Risk of
Osteoporosis-related Fracture)

Mild
to

Moderate‡

Severe‡

Evaluate for Oral Therapy

Teriparatide

Oral
BisphosphonatesOsteoporosis

Diagnosis

Intravenous (IV)
Bisphosphonates

Failure or

Intolerance

No

Fracture
Risk

Yes

Failure†

Oral Therapy Contraindicated?*

*Clinical contraindications would include:
• Esophageal stricture
• Severe erosive esophagitis
• Peptic ulcer disease
• Nonambulatory patient
• Severe dysphagia

†Failure is defined as follows: patient sustains a fracture while on therapy or has a bone density score that has worsened after
1 year of therapy.
‡Severe risk is defined as a T-score of −2.5 or below and a history of fragility fracture.
Mild-to-moderate risk is defined by a T-score between −1.1 and −2.5. These definitions for risk were correlated with, and based
on, the criteria for diagnostic classification of osteoporosis presented by E. Michael Lewiecki, MD, in the previous section titled
Deciding Which Patients to Treat and Which Bisphosphonate to Use.
The group also pointed out that noncompliance issues, which would also include cognitive impairment and inability to compre-
hend instructions, may be additional criteria for moving to an IV therapy.

IV indicates intravenous.
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Key Points
• Developing an integrated medical/pharmacy

policy is an essential step toward managing
the bisphosphonate category. Proactive policy
development should be considered when sim-
ilar drugs can be administered by multiple
routes of administration. 

• When developing a policy, key clinical deci-
sion points include the current guidelines for
diagnosis and management of osteoporosis,
clinical outcomes, issues surrounding adher-
ence to therapy, and potential adverse events
associated with one therapy versus another.
The experts who participated in this round-

table generated a sample bisphosphonate
management policy that can serve as a
guide for integrating medical and pharmacy
benefits.

• A policy should be reassessed, and possibly
revised if the clinical value of a product
increases in relationship to the other prod-
ucts, or if the clinical values remain equiva-
lent and there is a cost shift resulting in a
product being more or less favorably priced
than the other.

• Clear, focused communication to physicians
and health plan members is essential for a
policy to be effective. 
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