
jfponline.com Vol 59, no 6  |  jUne 2010  |  The joUrnal of family pracTice E1

Raymond Cole, DO

Michigan State University  
College of Osteopathic  
Medicine, East Lansing

 RECFCC@aol.com

Dr. Cole is a consultant to, and is on 
the speakers bureau of, F. Hoffmann-
La Roche Ltd., GlaxoSmithKline, and 
Novartis Pharmaceuticals Corpora-
tion. He is also on the  
speakers bureau of Eli Lilly and  
Company and Medtronic. He 
received writing assistance for this 
article from BioScience Communica-
tions of New York, NY. Their assis-
tance was supported by Novartis.

The Journal of Family Practice no 
longer accepts articles whose authors 
have received writing assistance from 
commercially sponsored third parties. 
This article was accepted prior to 
implementation of this policy.

Postmenopausal osteoporosis: 
Another approach to management
The effectiveness of oral bisphosphonates is 
compromised by poor compliance. IV bisphosphonates 
provide another option.

To prevent bone loss and fractures in postmenopaus-
al osteoporosis, the best choice of medication is one 
a patient will actually take. Bisphosphonates are the 

standard of care for maintaining or increasing bone mass and 
reducing excessive bone turnover,1 and oral bisphosphonates 
have proven to be safe and effective in reducing osteoporotic 
fractures. However, numerous studies have shown that the  
effectiveness of oral bisphosphonates is compromised by 
poor patient compliance in taking the medication as directed 
and by poor persistence in continuing the medication over 
the long term. 

Intravenous (IV) bisphosphonates are another option: 
They bypass the GI tract and thereby avoid the difficult require-
ments of oral dosing that many patients end up disregarding. 
And because IV administration occurs under medical supervi-
sion, it ensures persistence throughout the entire dosing inter-
val. IV ibandronate 3 mg is administered every 3 months, and 
IV zoledronic acid 5 mg is administered once a year.

Osteoporosis and osteoporotic fractures  
are markedly underdiagnosed
Delmas and colleagues evaluated the underdetection of ver-
tebral fractures in an international, multicenter prospective 
study of 2451 women 65 to 80 years of age who had not re-
ceived a diagnosis of osteoporosis.2 Expert review of radio-
graphic reports identified at least 1 mild vertebral fracture in 
32% of the study population, but one-third of these cases had 
not been identified before the review.

z Determine bone mineral density. Detection of osteo-
porosis depends in part on measuring bone mineral density 
(BMD) of the hip and spine by dual-energy x-ray absorpti-
ometry scan. BMD correlates with bone strength and helps 
predict fracture risk. The World Health Organization has 
established definitions for bone integrity based on BMD  
(TABLE).3
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An online  
assessment tool, 
FRAx, calculates 
the 10-year 
probability  
of major  
osteoporotic 
fracture based 
on risk factors 
and femoral 
neck T-score.

One standard deviation below normal 
equals a loss of 10% to 15% of bone mass. A 
patient with a T-score of –2.5 has lost >25% of 
bone mass. Although patients with osteopo-
rosis have the highest probability of fracture, 
studies have consistently found that patients 
with osteopenia can also sustain fractures. 
Therefore, assess other risk factors for bone loss 
(identified below) when evaluating a patient.4–6

z A useful assessment tool. To iden-
tify patients at risk for fractures, the World 
Health Organization offers a Web-based 
Fracture Risk Assessment Tool (FRAX).7 This 
tool, which takes into account risk factors 
and a femoral neck T-score, helps predict the 
10-year probability of a hip or other major 
osteoporotic fracture. FRAX recognizes the 
following risk factors: age, sex, weight, height, 
fracture history, parental history of a hip frac-
ture, cigarette use, long-term use of glucocor-
ticoids, rheumatoid arthritis, concomitant 
disorders known to cause secondary osteo-
porosis, and daily alcohol consumption. If a 
T-score is not available, a patient’s body mass 
index may be used to estimate fracture risk. 
This free tool is available at www.shef.ac.uk/
FRAX. Fracture risk calculation may also 
help resolve questions about when to initiate 
treatment for patients with osteopenia.

undertreatment of osteoporosis  
is also a significant problem
A study based on National Health and Nutri-
tion Examination Survey data reported that 
fewer than 20% of women and men who had 
sustained an osteoporotic fracture or were at 
high risk for fracture were being treated with 
antiresorptive agents.8

National Osteoporosis Foundation (NOF) 
guidelines9 recommend considering treat-
ment for postmenopausal women 50 years of 
age or older who exhibit the following:
•  A hip or vertebral fracture
•   T-score ≤–2.5 at the femoral neck, total hip, 

or spine after appropriate evaluation to ex-
clude secondary causes

•   Low bone mass and a 10-year probability 
of hip fracture ≥3%, or a 10-year probability 
of any major osteoporosis-related fracture 
≥20%, based on the FRAX calculation.

The NOF Clinician’s Guide to Preven-
tion and Treatment of Osteoporosis is avail-
able at http://www.nof.org/professionals/ 
Clinicians_Guide.htm.

Also discuss with patients the impor-
tance of adequate supplementation with 
calcium and vitamin D. All patients with os-
teoporosis should consume at least 1200 mg 
of calcium and 800 to 1000 IU of vitamin D 
each day.9

Oral bisphosphonate therapies  
are effective …
Oral bisphosphonates (alendronate, risedro-
nate, and ibandronate) effectively reduce 
fracture risk at various skeletal sites, and are 
generally safe and well tolerated. In a 3-year 
clinical trial involving postmenopausal wom-
en with low femoral neck BMD and at least 
1 baseline vertebral fracture, alendronate  
10 mg/d, compared with placebo, reduced 
the risk of vertebral fracture by 47% (8% vs 
15%; absolute risk reduction [ARR], 7%) 
and hip fracture by 51% (1.1% vs 2.2%;  
ARR, 1.1%).10 Risedronate 5 mg/d has been 
shown to reduce the risk of vertebral fracture 
compared with placebo by up to 49% (18% vs 

TABLE

Defining bone integrity by bone mineral density

normal Bmd is within 1 Sd of that of a young normal adult (T-score ≥–1.0)

low bone mass (osteopenia) Bmd is between 1.0 and 2.5 Sd below that of a young normal 
adult (T-score between –1.0 and –2.5)

osteoporosis Bmd is at least 2.5 Sd below that of a young normal adult  
(T-score ≤–2.5)

Bmd, bone mineral density; Sd, standard deviation. 

Source: Who Study Group on assessment of fracture risk and its application to Screening for postmenopausal osteoporosis. 
Who Technical report Series, no. 843. 1994.3
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29%; ARR, 11%)11 and nonvertebral fracture 
by up to 39% (5.2% vs 8.4%; ARR, 3.2%)12 in 
similar populations. Oral ibandronate re-
duced the risk of vertebral fracture by 52% 
(4.7% vs 9.6%; ARR, 4.9%) at doses of 2.5 mg/d 
compared with placebo; this study was not 
powered to assess hip fracture reduction, and 
there was a similar number of nonvertebral 
osteoporotic fractures in both groups.13

… but patients have trouble  
with compliance
Rates of compliance (taking medication regu-
larly and properly) at 1 year are poor, ranging 
from 30% to 55%.14–16 Studies show a strong link 
between poor compliance with oral bisphos-
phonates and increased fracture rates, as well 
as increased health care costs.15–20

Compliance problems associated with 
oral bisphosphonates may be attributed, in 
part, to their complex dosing requirements.14 
Because these agents are poorly absorbed, 
patients must fast overnight before inges-
tion, and then avoid eating, drinking, or tak-
ing other medications for 30 to 60 minutes 
afterward. To reduce the potential for gastro-
intestinal (GI) irritation, patients must also 
maintain an upright position for at least 30 to 
60 minutes after ingestion. Even when health 
care providers give complete instructions, 
between 25% and 50% of patients disregard at 
least 1 requirement.21,22

The complex dosing regimens with oral 
bisphosphonates may be particularly chal-
lenging for patients with cognitive deficits. 
Noncompliance also rises with an increase 
in the number of comorbid conditions, with 
an increase in the number of medications a 
patient takes unrelated to osteoporosis, and 
with older age.23

Studies examining persistence (the 
length of time a patient continues treatment) 
with osteoporosis therapy have confirmed 
that 32% to 55% of patients stop taking their 
oral medications for osteoporosis within  
1 year.14,15,23,24 Several studies have reported 
that weekly dosing is associated with greater 
persistence than daily osteoporosis thera-
py.14 Monthly dosing may yield additional 
improvements. For example, an open-label, 
randomized trial found that patients who 
received once-monthly ibandronate and 

support measures showed greater persis-
tence at 6 months, compared with those re-
ceiving weekly alendronate (56.6% vs 38.6%, 
P<.0001).24 Nevertheless, weekly and month-
ly regimens result in only modest improve-
ments in persistence, and approximately 
50% of all patients discontinue therapy by  
6 months.14,24–26 The recent availability of 
IV bisphosphonates administered under 
medical supervision offers a potential advan-
tage in increasing persistence.

What we know about the  
effectiveness of iv bisphosphonates
IV ibandronate 3 mg every 3 months and IV 
zoledronic acid 5 mg every 12 months are ap-
proved for the treatment of postmenopausal 
osteoporosis. Health care professionals can 
provide the ibandronate IV injection or zole-
dronic acid infusion in their office or refer 
patients to a local provider or infusion center.

z ibandronate. The effectiveness of IV 
ibandronate is based on clinical trials with 
daily oral ibandronate, such as the BONE 
(oral iBandronate Osteoporosis vertebral 
fracture trial in North America and Europe) 
study (FiGuRE 1).

The DIVA (Dosing IntraVenous Adminis-
tration) study compared IV ibandronate 3 mg 
every 3 months (n=471) with daily oral dosing 
with ibandronate 2.5 mg (n=470) in women 
with postmenopausal osteoporosis.27 The IV 
regimen was significantly superior to daily 
oral dosing, with increases in mean lumbar 
spine BMD of 4.8% for the IV formulation and 
3.8% for daily oral therapy (P<.001). Simi-
lar improvements in BMD occurred at other 
bone sites.

z Zoledronic acid. The effectiveness of 
IV zoledronic acid, administered over a pe-
riod lasting at least 15 minutes, was shown 
in the 3-year Health Outcomes and Reduced 
Incidence with Zoledronic Acid Once Year-
ly-Pivotal Fracture Trial (HORIZON-PFT).28 
An annual infusion of zoledronic acid 5 mg  
in postmenopausal women with osteo-
porosis (n=3875) compared with placebo 
(n=3861) reduced the risk of hip fractures, 
vertebral fractures, and nonvertebral frac-
tures by 41% (1.4% vs 2.5%; ARR, 1.1%), 70%  
(3.3% vs 10.9%; ARR, 7.6%), and 25% (8% 
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vs 10.7%; ARR, 2.7%), respectively (P≤.002) 
(FiGuRE 2). The numbers of patients needed 
to treat (NNT) to prevent 1 fracture at 3 years 
were 91, 13, and 37 for hip, vertebral, and 
nonvertebral fractures, respectively. IV zole-
dronic acid also significantly increased BMD 
and reduced bone turnover markers. 

z Therapy underused after hip frac-
ture. Most patients are not properly evalu-
ated or treated for osteoporosis after a hip 
fracture. Zoledronic acid is the only bisphos-
phonate that has been specifically studied in 
this population to evaluate its effectiveness 
in preventing additional fractures. In the  
HORIZON-Recurrent Fracture Trial, patients 
were randomized to receive IV zoledronic 
acid 5 mg (n=1065) or placebo (n=1062) with-

in 90 days after repair of a hip fracture and 
yearly thereafter.29 Compared with placebo, 
an annual infusion of IV zoledronic acid re-
sulted in a 35% reduction in the rate of any 
new clinical fracture (13.9% vs 8.6%; P=.001; 
NNT to prevent 1 fracture at 3 years=19). 
BMD of the contralateral hip increased in the 
zoledronic acid group by 5.5% after 3 years 
compared with a 0.9% decrease in the pla-
cebo group (P<.001). In addition, there was a 
28% reduction in all-cause mortality (9.6% for 
zoledronic acid vs 13.3% for placebo; P=.01).

This study demonstrated that a yearly 
infusion of  zoledronic acid is effective in 
preventing subsequent clinical fractures in 
patients who have recently suffered a hip 
fracture and that it may reduce all-cause 

After a hip  
fracture,  
discharge  
planning  
should include 
appropriate 
treatment  
to prevent  
subsequent  
fractures. 

FiGuRE 1

Daily oral ibandronate (2.5 mg*) reduced risk of vertebral  
fractures in the BONE study (n=982)

*ibandronate 2.5 mg tablets are not available on the market.  
†P<.001 vs placebo. 
‡no significant difference vs placebo.

Bone, oral iBandronate osteoporosis vertebral fracture trial in north america and europe; rrr, relative risk reduction. 

data from chesnut ch iii, et al. J Bone Miner Res. 2004.13 
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Give no 
bisphosphonate, 
oral or iv, to a 
patient with 
significant renal 
impairment 
because the 
drugs are 
excreted renally.  

mortality. These results support the need for 
careful discharge planning after a hip fracture 
to include appropriate treatment to prevent 
subsequent fractures.

Gi issues and flu-like symptoms  
are among the side effects
Side effects of oral bisphosphonates include 
such GI problems as dyspepsia, nausea, and re-
flux. There is also a small risk of developing in-
flammation of the esophagus and gastric ulcers.

In some patients, IV bisphosphonates 
can cause transient flu-like symptoms (eg, 
myalgia, headache, pyrexia) within 3 days 
of administration.27–30 These symptoms are 
generally mild and last a few days, and they 
can be reduced by taking acetaminophen or 
ibuprofen for several days after the injection 

or infusion. Symptoms are uncommon with 
subsequent injections or infusions. Counsel 
patients about the possibility of these symp-
toms and how to manage them.

The safety of switching directly from 
weekly oral alendronate 70 mg to IV zole- 
dronic acid 5 mg was evaluated in a 12-month 
randomized, double-blind study. The results 
showed that switching to zoledronic acid was 
well tolerated.31 The overall cost of IV annual 
zoledronic acid is similar to the annual cost of 
a branded oral bisphosphonate.

When to avoid bisphosphonates
Give no bisphosphonate, oral or IV, to a pa-
tient with significant renal impairment be-
cause the drugs are excreted renally. Be sure a 
patient’s calcium level is normal and that she 
is not vitamin D deficient. Due to the use of 
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Intravenous zoledronic acid (5 mg, once yearly) reduced risk of 
fractures in the HORIZON-Pivotal Fracture Trial (n=7736)

*p≤.002 vs placebo. 
†hip fracture was not excluded from analysis of nonvertebral fracture.
horiZon, health outcomes and reduced incidence with Zoledronic acid once yearly; rrr, relative risk reduction. 

data from Black dm et al. N Engl J Med. 2007.28
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Consider using 
vitamin D  
supplementation, 
as needed,  
before infusion  
of an iv  
bisphosphonate.

sunscreens and sun avoidance, vitamin D de-
ficiency is common, even in sunny climates. 
Consider using vitamin D supplementation, 
as needed, before infusion of an IV bisphos-
phonate. And emphasize the importance of 
lifelong calcium and vitamin D supplementa-
tion to all patients with osteoporosis.

Osteonecrosis of the jaw (ONJ) in 
bisphosphonate-treated patients with osteo-
porosis is rare (<1 in 100,000 patient-years in 
non-cancer patients).32,33 Most cases of ONJ in 
this setting have occurred “in cancer patients 
treated with intravenous bisphosphonates 
undergoing dental procedures. Some cases 
have occurred in patients with postmeno-
pausal osteoporosis treated with either oral or 
intravenous bisphosphonates.”34 A prescriber 
should perform a routine oral examination 
before initiating bisphosphonate treatment. 
Consider referring patients who have a his-
tory of concomitant risk factors (eg, cancer, 
chemotherapy, radiotherapy, corticosteroids, 
poor oral hygiene, pre-existing dental disease 
or infection, anemia, coagulopathy) for a 
dental examination and appropriate preven-
tive dentistry.

While on treatment, patients with concom-
itant risk factors should avoid invasive dental 
procedures, if possible. If ONJ develops during 
bisphosphonate therapy, dental surgery may 
exacerbate the condition. If a dental procedure 
is unavoidable, no data are available to suggest 
whether discontinuation of bisphosphonate 
treatment reduces the risk of ONJ. The treating 
physician must rely on clinical judgment regard-
ing the benefits/risks for an individual.34 

z Possible downside to long-term use. 
Two studies presented at the 2010 annual 
meeting of the American Academy of Ortho-
paedic Surgeons showed that long-term use 

of oral bisphosphonates may diminish bone 
quality while increasing bone quantity, per-
haps increasing the risk of atypical femoral 
fractures. In one study of 111 postmenopaus-
al women—61 who received bisphospho-
nate therapy and 50 non-bisphosphonate 
controls—the bisphosphonate group exhib-
ited improved structural integrity early in the 
course of treatment, but those gains were di-
minished at 4 years.35 

In the other study, bone biopsy samples 
taken from the lateral femur in 21 postmeno-
pausal women with femoral fractures (12 
who received bisphosphonate therapy for an 
average of 8.5 years and 9 non-bisphospho-
nate controls) indicated that bisphosphonate 
therapy reduced the heterogeneity of bone 
tissue properties.36 

z The Food and Drug Administration 
has said it is looking closely at all evidence, 
but that its review of data to date has not 
shown an unequivocal association between 
bisphosphonate use and increased risk of 
atypical femoral fractures.37

A new approach to the management  
of osteoporosis
To avoid noncompliance problems and the 
associated increase in fracture risk, consider 
IV bisphosphonates for first-line therapy in 
women with postmenopausal osteoporo-
sis. The intermittent dosing regimens of IV 
bisphosphonates ensure 100% persistence 
throughout the dosing interval.               JFP
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