
VOL. 17, NO. 6 n The AmericAN JOurNAL Of mANAged cAre n S177

A ll patients being considered for osteoporosis therapy should 
be counseled on risk factor reduction, including the impor-
tance of calcium and vitamin d intake, physical activity, 

and other lifestyle-based strategies. These simple yet critical pre-
vention strategies are the cornerstone of effective management in 
patients with, or at risk for, osteoporosis and osteoporosis-related 
fractures. 

The decision to initiate pharmacologic treatment should consider 
clinical assessments, bone mineral density (Bmd), diagnostic work-
ups, risk of fracture, and clinical judgment. clinical guidelines also 
provide direction for selecting patients who would most benefit from 
treatment. The National Osteoporosis foundation (NOf) recom-
mends that treatment be considered in postmenopausal women and 
men age 50 and older with the following:1

• Hip or vertebral (clinical or morphometric) fracture
•  T-score of -2.5 or less at the femoral neck or spine after appro-

priate evaluation to exclude secondary causes of osteoporosis
•  Low bone mass (T-score between -1.0 and -2.5 at the femoral 

neck or spine) and a 10-year probability of a hip fracture of 
3% or greater or a 10-year probability of major osteoporosis-
related fracture of 20% or greater based on the US-adapted 
World health Organization frAX algorithm

The most recent American Association of clinical 
endocrinologists (AAce) postmenopausal osteoporosis guidelines 
endorse the NOf recommendations for initiation of treatment in 
postmenopausal women.2

Pharmacologic Therapies

On a microscopic level, the skeleton is an extremely dynamic 
tissue where bone remodeling is ongoing, and activated osteoclasts 
resorb bone while osteoblasts generate bone matrix.3 This process 
serves to repair microdamage and ensure skeletal strength. Numerous 
systemic mediators regulate bone cell activity, including endogenous 
parathyroid hormone, vitamin d metabolites, prostaglandins, corti-
sol, and hormones. Several steps in this complex bone remodeling 
process can be targeted with pharmacotherapy to inhibit resorption 
or augment bone formation.1  
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Abstract
Numerous treatments have been shown to signifi-
cantly reduce the risk of osteoporosis-related frac-
ture. Treating patients with osteoporosis therapies 
after an initial osteoporotic fracture can reduce the 
risk of future fractures 40% to 60%, resulting in sig-
nificant cost reductions. But despite the availability 
of effective management strategies, osteoporosis 
management is still suboptimal. Barriers to provid-
ing quality care include knowledge, competency, 
and performance on the part of healthcare profes-
sionals, and knowledge and adherence to therapy 
on the part of patients. Addressing these barri-
ers and treating patients appropriately can help 
address the potential health and economic conse-
quences of osteoporosis.

(Am J Manag Care. 2011;17:S177-S184)

For author information and disclosures, see end of text.



reports

S178  n www.ajmc.com n MAy 2011

A variety of pharmacologic agents are available for the 
prevention and/or treatment of osteoporosis and related frac-
tures (table 1). Antiresorptive agents (eg, bisphosphonates, 
calcitonin, estrogen/hormone therapy, raloxifene, and deno-
sumab) inhibit osteoclastic activity, thereby reducing bone 
turnover and maintaining bone mass, while anabolic therapy 
(eg, teriparatide) improves bone turnover by increasing osteo-
blastic activity to a greater degree than osteoclastic activity.1,4,5

 
Bisphosphonates

The bisphosphonates alendronate, ibandronate, risedro-
nate, and zoledronic acid are all approved by the food and 
drug Administration (fdA) for the prevention and treat-
ment of postmenopausal osteoporosis. Alendronate was the 
first approved bisphosphonate and is available as a daily or 
weekly oral medication.1,6 Alendronate is also approved for 
the treatment of osteoporosis in men and for treatment of glu-
cocorticoid-induced osteoporosis (giOP).1,7,8 in the united 
States, a generic formulation of alendronate is also avail-
able.1 risedronate, which is available as a daily, weekly, or 
monthly oral medication, is also indicated for the treatment 
of osteoporosis in men, and the prevention and treatment of 
giOP in men and women.1,9,10 ibandronate is available as a 
daily or monthly oral tablet, or an intravenous (iV) injection 
that is given every 3 months.1 While the oral formulation of 
ibandronate is approved for both the prevention and treat-
ment of postmenopausal osteoporosis, the iV injection is only 

approved for the treatment of postmenopausal osteoporosis.1 
Zoledronic acid is the most recently approved bisphospho-
nate, and is administered by iV infusion once per year for 
the treatment of osteoporosis and once every 2 years for the 
prevention of osteoporosis.1 it is also indicated to prevent and 
treat giOP in men and women, and to prevent recurrent 
fracture in patients who have already suffered a low-trauma 
hip fracture.1,11 

Oral bisphosphonates should be taken first thing in the 
morning on an empty stomach with a full glass of water, and 
it is recommended that the patient remain upright and not 
eat or drink anything for 30 minutes to 1 hour after ingesting 
the medication. This dosing regimen has served to reduce the 
potentially serious adverse reaction of esophageal erosion that 
was evident early in use. unfortunately, this regimen can be 
construed as too complicated by many patients. The advent of 
newer weekly and monthly dosing regimens available for most 
bisphosphonates has helped to ease some of the burden associ-
ated with dosing regimens (by decreasing frequency of dosing) 
and made them easier to incorporate and follow. in addition, 
newer agents (ibandronate and zoledronic acid) are available 
via iV administration. While this route of administration may 
help address difficulties associated with oral dosing regimens, 
they may pose different challenges for patients. for example, 
administration requires frequent office visits (every 3 months 
for ibandronate and yearly for zoledronic acid) and an injec-
tion, both of which may be off-putting to patients.

n Table 1. Pharmacotherapies Approved for the Prevention and/or Management of Osteoporosis1,29 

Indication

 
Agent

Women:  
Prevention

Women:  
Treatment

Men:  
Treatment

Glucocorticoid- 
Induced

Dosage 
Form(s)

Frequency of  
Administration

Alendronate X X X X Oral tablet
Oral liquid

Daily
Weekly

Ibandronate X X Oral tablet Daily
Monthly

Ibandronate X IV injection Every 3 months

Risedronate

X X X X

Oral tablet Daily
Weekly
Twice monthly
Monthly

Zoledronic acid X X X X IV infusion Yearly

Calcitonin X Nasal spray
SC injection

Daily
Every other day

Estrogen/hormone 
therapy X Oral tablet

Transdermal
Daily

Raloxifene X X Oral tablet Daily

Teriparatide X X X SC injection Daily

Denosumab X SC injection Every 6 months

IV indicates intravenous; SC, subcutaneous.
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Bisphosphonates are highly effective in reducing fracture 
rates, and the effects are maintained for several years after 
discontinuation of therapy. Alendronate has been shown to 
reduce fractures at the spine, hip, and other sites by approxi-
mately 50% as compared with placebo.12,13 data demonstrate 
that risedronate reduces fracture rates at the spine, hip, and 
other sites by an estimated 50% to 60%.14 ibandronate has 
not been shown to reduce hip or other site fractures, but has 
demonstrated a high efficacy in reducing vertebral fractures 
(approximately 50%-60%).15,16 Studies show that zoledronic 
acid is very effective in reducing vertebral fractures (about 
75%), and demonstrates a more modest effect on reducing hip 
and all-site fractures (about 25%-35%).11

Adverse events associated with bisphosphonate therapy 
may include gastrointestinal issues, such as difficulty swal-
lowing, gastric ulcers, and esophageal inflammation.1 in 
addition, because bisphosphonates are effective in sup-
pressing bone resorption, there are concerns that bone 
quality may be compromised. Some case reports identified 
patients who sustained fractures while taking bisphospho-
nates, possibly due to oversuppression of bone turnover.17 
Another concern associated with bisphosphonates is osteo-
necrosis of the jaw, which is a rare condition primarily 
associated with high-dose iV bisphosphonates commonly 
used in the treatment of malignancies, reduction of bone 
pain, and malignancy-related hypercalcemia.18 it is impor-
tant to consider, though, that while osteonecrosis of the 
jaw is uncommon in these patients receiving high-dose 
iV bisphosphonates, it is even more rare among healthy 
patients who take bisphosphonates for the prevention or 
treatment of osteoporosis.19 

Calcitonin
calcitonin is approved for the treatment, but not pre-

vention, of osteoporosis in women who are at least 5 years 
postmenopausal.1 it is available as either an intranasally 
administered formulation or a subcutaneous injection.1 
While calcitonin is an inhibitor of bone resorption, the 
associated reduction in bone turnover with calcitonin is 
much less than that seen with other antiresorptive agents.20 
As such, calcitonin is not considered first-line therapy 
in the treatment of osteoporosis and is often reserved 
as an alternative option for women who cannot use or 
choose not to use one of the other medications available 
for treating osteoporosis.21 Nasal calcitonin is generally 
well-tolerated, and adverse events may include nasal irrita-
tion or rhinitis, while adverse reactions reported with the 
injectable formulation include local inflammation, nausea, 
and flushing of the face or hands.1,21

Estrogen/Hormone Therapy
during menopause, a decrease in estrogen production is 

associated with an increase in bone resorption leading to an 
increased risk of fracture. estrogen/hormone therapy helps 
minimize that increase in bone resorption, and has been 
shown to increase Bmd.21 data from the Women’s health 
initiative showed a reduction in both vertebral and non-
vertebral fractures in women receiving both estrogen plus 
progestin and in women taking estrogen alone; however, data 
from the same trial identified the potential for increased risks 
for coronary heart disease, venous thromboembolism (VTe)-
related events, stroke, and breast cancer.21-23 Subsequent 
analyses and more recent studies have demonstrated that the 
use of hormone therapy in women who are transitioning to 
postmenopause is not associated with an increased risk for 
cardiovascular disease.24,25 

Various estrogen/hormone therapies are approved for 
the prevention of osteoporosis associated with menopause.1 
While the North American Menopause Society (NAMS) 
supports the extended use of hormone-based therapies for the 
prevention of bone loss and/or reduction in fracture risk when 
other agents are not suitable or result in adverse effects, they 
also recommend the use of these agents at the lowest effec-
tive dose consistent with treatment goals.21 The NOf advises 
that when estrogen therapy or hormone therapy is considered 
solely for the prevention of osteoporosis, non-estrogen treat-
ments should first be carefully considered.1

Raloxifene
raloxifene, which is a daily oral medication, is the only 

estrogen agonist/antagonist approved for the prevention and 
treatment of postmenopausal osteoporosis.1 While raloxifene 
is not an estrogen, it works via the estrogen receptor and has 
estrogen agonist effects on bone. it has been shown to be effec-
tive in reducing vertebral fractures (approximately 30%-50%) 
and in increasing Bmd at both the hip and spine.1 raloxifene 
is also indicated for the reduction of the risk of invasive 
breast cancer in postmenopausal women with osteoporosis.1 
hot flashes are an adverse reaction associated with the use 
of raloxifene, which may be reason enough for some patients 
to select an alternative medication, especially for postmeno-
pausal women already experiencing this symptom. in addition, 
patients receiving raloxifene have an increased risk of deep 
vein thrombosis, similar to that seen with the use of estrogen.1

Parathyroid Hormone
Teriparatide (recombinant human parathyroid hormone 

analog) is the only anabolic agent approved for the treat-
ment of osteoporosis in postmenopausal women and men at 
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high risk of fracture, and is administered via daily subcutane-
ous injection.1 it is also indicated for treatment in men and 
women at high risk of fracture with osteoporosis related to 
the sustained use of systemic glucocorticoid therapy, and 
to increase bone mass in men with primary or hypogonadal 
osteoporosis at high risk for fracture.1 unlike the antiresorp-
tive agents, teriparatide increases bone remodeling, leading to 
increases in bone formation that are greater than bone resorp-
tion and, ultimately, increased bone density. Teriparatide 
has demonstrated efficacy in increasing vertebral, femoral 
neck, and total body Bmd, as well as in reducing the risk of 
vertebral and nonvertebral fractures.26 While teriparatide is 
generally well tolerated, dizziness and leg cramps have been 
reported as adverse events.1 Teriparatide is contraindicated in 
patients with an increased risk of osteosarcoma and is not rec-
ommended for individuals with prior radiation therapy of the 
skeleton, bone metastases, a history of skeletal malignancy, 
or hypercalcemia.1 The safety and efficacy of teriparatide has 
not been demonstrated beyond 2 years of treatment, and it 
is common practice to follow teriparatide therapy with an 
antiresorptive agent.1 

Denosumab
denosumab, a monoclonal antibody, is the most recently 

approved osteoporosis-related medication. While it is consid-
ered an antiresorptive agent, denosumab works via a novel 
mechanism of action. it binds to rANKL (a protein essential 
for the formation, function, and survival of osteoclasts), pre-
venting the activation of rANK on the surface of osteoclasts, 
and ultimately inhibiting the formation of osteoclasts, thereby 
decreasing bone resorption.27 denosumab is administered as a 
subcutaneous injection every 6 months, and is indicated for 
the treatment of osteoporosis in postmenopausal women with 
a high risk of fracture, such as those with a history of fracture, 
women with multiple risk factors for fracture, or patients who 
failed or are intolerant of other available therapies.28 data 
from a 3-year study of postmenopausal women with osteo-
porosis demonstrated a 68% relative decrease in the risk of 
vertebral fracture, a 40% relative decrease in the risk of hip 
fracture, and a 20% relative decrease in the risk of nonverte-
bral fracture with the use of denosumab versus placebo.27 The 
most common adverse events observed with denosumab use 
include back and musculoskeletal pain, elevated cholesterol, 
and cystitis.27

Combination Therapy
combining osteoporosis medications (usually a bisphos-

phonate with a non-bisphosphonate) may be necessary to 
improve bone density effectively, although potential safety 

concerns and lack of supporting data may limit this prac-
tice to only those with very severe cases of osteoporosis. in 
general, the concomitant use of 2 antiresorptive agents has 
shown greater increases in Bmd compared with either agent 
alone; however, there are limited data evaluating the impact 
of combination therapy on fracture reduction and on long- 
term safety.29-31 With regard to combining teriparatide (an 
anabolic agent) and an antiresorptive, the response varies. 
While combination therapy using teriparatide and raloxifene 
may enhance the bone-forming effects of teriparatide, the 
combination of teriparatide with alendronate seems to blunt 
the effects of teriparatide.32,33 Treatment decisions concerning 
combination therapy should also weigh the potential gains 
against the additional costs, potential adverse effects, and 
potential for oversuppression of bone associated with the use 
of multiple therapies.

Emerging and Novel Agents
Several agents are currently under investigation for the 

prevention and/or treatment of osteoporosis and new poten-
tial targets for treatment have been identified as a result 
of improved knowledge of bone pathophysiology, bone 
remodeling, bone cells, and intracellular signaling pathways. 
Antiresorptive agents currently in development include the 
estrogen agonists/antagonists, bazedoxifene and lasofoxifene; 
and odanacatib, an inhibitor of cathepsin K, which is a prote-
ase that degrades bone matrix.34,35

in addition, modifications to human parathyroid hormone 
are under investigation in an effort to generate additional 
anabolic agents with greater efficacy. The identification of 
new pathways involved in bone formation is also directing 
clinical research efforts toward the development of anabolic 
agents with novel targets. The signaling pathways involved 
in bone formation, particularly the Wnt-pathway, hold 
promise as potential treatment targets in those conditions 
that are characterized by an inability to attain sufficient bone 
formation.36,37 current focuses of research include antibod-
ies that may work against naturally occurring Wnt-pathway 
antagonists and calcilytic agents, which are modulators of 
parathyroid hormone production.37 

Selecting Appropriate Pharmacologic Therapy

While available guidelines discuss and tend to agree 
regarding patients in whom pharmacologic treatment for 
osteoporosis should be initiated, there is often vagueness 
around selection of an appropriate agent. for instance, NOf 
guidelines provide discussion around which patients should 
be considered for therapy and the available pharmacologic 
agents, but do not specify which treatments should be used 
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for which patients and in which order. The AAce guidelines 
(table 2) and NAMS position statement (table 3) do pro-
vide some suggestions related to which agents should be used 
when, but without confirmation of a treatment algorithm and 
in light of variations between guidelines and patients, these 
recommendations may not be as valuable.2,21 most guidelines 
do agree, however, that treatment for osteoporosis needs to be 
long term in most women. While the development of a single, 
definitive treatment algorithm may not be possible, clinicians 
may benefit from some guideline consensus related to selec-
tion of treatment, offering general recommendations while 
still allowing for providers to incorporate patient-specific 
factors and their own clinical judgment into decisions around 
therapy.

Monitoring Treatment Efficacy

monitoring the efficacy of pharmacologic therapy is 
another key element in the treatment of osteoporosis. The 
NOf recommends that for patients receiving pharmacothera-
py for osteoporosis, Bmd should be evaluated regularly using 
dual-energy X-ray absorptiometry (dXA), to assess adher-

ence, persistence, and effectiveness of treatment.1 A Bmd test 
should be performed at least every 2 years, or more frequently 
should it be necessary in certain patients and clinical sce-
narios or until findings are stable.1 Both the AAce guidelines 
and the NAMS position statement recommend repeat BMD 
assessments every 1 to 2 years until the patient is stable.2,20 in 
addition, when possible, follow-up of patients should be done 
in the same facility, with the same machine, and preferably 
with the same technician to minimize variability as much as 
possible.2 This continual assessment of Bmd allows for rou-
tine evaluation of the need for pharmacotherapy, and allows 
for modifications to be made as necessary.1 for instance, as a 
patient ages, the need for therapy may change and an agent 
with a different route of administration or mechanism of 
action may be required.

Barriers to Optimal Osteoporosis Management

despite the availability of clear guidelines for the assess-
ment and diagnosis of osteoporosis, and a number of effective 
therapies, the disease remains underdiagnosed and undertreat-
ed. While there may be no single clear culprit for this discrep-
ancy in care, several types of barriers may collectively serve 
to influence this suboptimal care, including those related to 
available treatments, those related to providers, and those 
related to patients.

Treatment-related barriers include cumbersome dosing 
requirements and adverse reaction profiles. Oral bisphospho-
nates, which may be considered first-line therapy and are the 
most frequently used medications for patients with osteopo-
rosis, require patients to take them on an empty stomach, 
to remain upright for at least 30 minutes after ingestion, and 
to avoid intake of food and beverages for at least an hour. 
This complicated routine, performed on a daily, weekly, or 
monthly basis, can wear on a patient’s patience. injectable 
bisphosphonate alternatives pose their own problems, as 
they require patients to endure frequent injections, and plan 

n Table 2. Treatment Recommendations From the 
AACE Postmenopausal Osteoporosis Guidelines2

First-line options • Alendronate
• Risedronate
• Zoledronic acid
• Denosumab

Second-line options • Ibandronate
• Raloxifenea

Third-line options • Raloxifenea

Last-line options • Calcitonin

Patients with very high 
risk of fracture or patients 
in whom bisphosphonate 
therapy has failed

• Teriparatide

AACE indicates American Association of Clinical Endocrinologists.
aRaloxifene is identified as either a second- or third-line agent.

n Table 3. Treatment Recommendations From the 2010 North American Menopause Society Position State-
ment on the Management of Osteoporosis in Postmenopausal Women21

Bisphosphonates • First-line therapy for postmenopausal women with osteoporosis

Raloxifene • Consider for postmenopausal women with low bone mass
• Consider for younger postmenopausal women with osteoporosis

Teriparatide • Reserve for postmenopausal women who are at high risk for fracture

Hormone therapy •  Primarily used to treat moderate to severe menopause-related symptoms, but can be considered for 
continued use for bone effects once symptoms cease

• May be treatment option for a few years of early postmenopause

Calcitonin •  Not first-line therapy, but may be used in women with osteoporosis who are more than 5 years 
beyond menopause
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frequent trips to their healthcare providers for administration. 
Teriparatide requires a daily subcutaneous injection, which is 
also a burden for patients.

in addition to complications related to administration, 
side effect profiles of many agents make them less than 
desirable. for example, bisphosphonates have been associ-
ated with gastrointestinal side effects, and more recently 
concerns related to osteonecrosis of the jaw and peripheral 
fractures related to oversuppression of bone. raloxifene is 
known to cause hot flashes in patients, which may be espe-
cially concerning to postmenopausal women as they may 
already be experiencing hot flashes. hormone therapies may 
be of concern to patients due to the controversies around 
their potential association with risk of other conditions, 
such as VTe events and stroke. 

general barriers for clinicians may include the lack of 
definitive guidelines for selecting therapy for patients at risk 
for or with osteoporosis. Another point to consider is lack 
of continuity of care. Although most patients present to an 
orthopedic surgeon for the treatment of a fracture, studies 
have found that orthopedic surgeons feel primary care phy-
sicians are primarily responsible for any investigation and 
subsequent medical treatment for the fracture.38 Additionally, 
primary care physicians and general practitioners may not 
be fully convinced that the efficacy of available osteoporosis 
therapies is worth the attendant costs and associated risks.39 

Patient-related barriers to optimal osteoporosis manage-
ment may include misconceptions around the need for 
treatment once a fracture has healed.39 Additionally, since 
osteoporosis medications do not provide physical evidence 
that they are working, many patients may not feel that the 
medications are effective or necessary. These patient percep-
tions and beliefs may lead to a significant lack of adherence 
and persistence with osteoporosis management regimens, and 
ultimately an undertreated patient population.

Addressing Adherence and Persistence

regardless of disease or condition, adherence with recom-
mended therapies is essential to treatment success. This issue 
is especially important for chronic, asymptomatic diseases 
such as osteoporosis, where nonadherence can result in debili-
tating fractures. Adherence (the extent to which a patient 
acts in accordance with dosing regimens) and persistence (the 
extent to which a patient continues treatment for a prescribed 
length of time) with osteoporosis therapies have long been 
problematic. despite improvements in dosing regimens seen 
with newer agents, many women discontinue their osteopo-
rosis treatment within the first year of therapy.40 regardless of 
the agent, higher adherence and persistence rates mean better 

patient outcomes and lower adherence and persistence rates 
mean more fractures.

Several factors may contribute to poor adherence and 
persistence with regard to osteoporosis medications, includ-
ing troublesome side effects, complexity of dosing, doubt 
about efficacy or safety of therapy, out-of-pocket costs, and 
underestimation of fracture risk. clinicians play a vital role in 
addressing these issues with their patients with osteoporosis, 
and may play a significant role in improving adherence and 
persistence. 

Since a variety of factors contribute to medication 
nonadherence, a multifaceted approach is necessary to 
improve adherence. Strategies for improving adherence 
begin with identification of the problem. clinicians should 
look for signs of nonadherence such as lack of improve-
ment in Bmd or missed refills, and they should promote 
open communication with patients by asking if they are 
taking their medications. in addition, discussions with 
patients should be nonconfrontational and aim to uncover 
barriers to adherence that the patient may be experienc-
ing. Providers should also take the time to emphasize the 
value of the therapy in preventing fractures and potential 
repercussions associated with nonadherence. in addition to 
effective patient-provider communication, other strategies 
for improved adherence include prescribing medications 
with simplified dosing schedules, educating and employ-
ing caregivers and family members on the importance of 
maintaining adherence, and providing access to adequate 
patient education. it is important for physicians to indi-
vidualize therapy, as well as follow up with patients to 
ensure they are taking their medication as prescribed and 
to identify reasons for medication nonadherence.41

Managed Care Organization Perspective

managed care organizations (mcOs) recognize that 
there is a significant cost and illness burden associated 
with osteoporosis. The condition is responsible for more 
than 2.0 million fractures per year, including more than 
300,000 hip fractures, 400,000 wrist fractures, 600,000 
vertebral fractures, and 700,000 fractures at other sites.1 
Additionally, in 2005, osteoporosis-related fractures were 
responsible for an estimated $19 billion in costs, and by 
2025, experts predict that these costs will rise to approxi-
mately $25.3 billion.1

There are significant life impact issues associated with 
osteoporosis as well. The consequences of bone disease can 
include pain, loss of productivity, impairment of functional 
states, and loss of independence. Patients who are disabled 
from osteoporotic fractures have higher risk for pressure 
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ulcers, pneumonia, and urinary tract infection. fractures can 
also result in depression, loss of self-esteem, and fear of falling 
and suffering another fracture.4

despite the availability of multiple treatments for osteo-
porosis, “real-world” adherence with osteoporosis medications 
tends to be suboptimal. multiple analytic studies in the litera-
ture showed that less than 50% of osteoporotic women treated 
with bisphosphonates (both daily and weekly doses) were 
adherent to therapy as defined by a medication possession ratio 
(mPr) of less than 80%.42,43 The study by huybrechts et al 
showed that nonadherence (as defined by an mPr of less than 
80%) was associated with a statistically significant higher risk 
of fracture (16.7%). This study also showed that nonadherence 
with osteoporosis therapy was associated with a 37.2% higher 
rate of all-cause hospitalizations per patient month and an 
increase in patient cost ($600 vs $340 per patient per month, P 
<.001).43 more recently, a study by halpern et al published in 
January 2011 showed that in both commercial and Medicare 
plans, low medication adherence with osteoporosis therapy (as 
defined by an mPr of less than 80%) is associated with unde-
sirable clinical and economic consequences. in the halpern et 
al study, commercial members with low adherence had a 37% 
higher risk of fracture and medicare members with low adher-
ence had 18% greater all-cause medical costs and 34% more 
all-cause hospitalizations.44

it is clear from studies such as these that there are both 
economic and clinical advantages to mcOs that can appro-
priately manage access to and adherence with osteoporosis 
therapy. To that end, mcOs must develop policies and formu-
laries that balance appropriate patient access to all medically 
appropriate therapies with the need to manage the cost of 
therapy in this category. 

Conclusion

Osteoporosis is a potentially debilitating disease with 
significant health and economic consequences. With the 
availability of screening protocols and clinical guidelines, 
providers have the tools necessary to effectively assess patient 
risk for osteoporosis and related fractures, and to imple-
ment therapy. There are a myriad of pharmacologic agents 
currently available and in development to help improve 
outcomes for patients with or at risk for osteoporosis and 
related fractures. it is imperative that providers continue 
to utilize available resources to improve the diagnosis and 
management of osteoporosis. The incorporation of strate-
gies to identify and improve patient adherence with therapy 
is crucial for reducing the risk of fracture as well as helping 
to address the potential health and economic consequences 
associated with osteoporosis.
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