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Since the publication of the Osteoporosis Canada guide-
lines in 2002, there has been a paradigm shift in the pre-
vention and treatment of osteoporosis and fractures.1,2 The

focus now is on preventing fragility fractures and their negative
consequences, rather than on treating low bone mineral density,
which is viewed as only one of several risk factors for fracture.
Given that certain clinical factors increase the risk of fracture
independent of bone mineral density, it is important to take an
integrated approach and to base treatment decisions on the
absolute risk of fracture. Current data suggest that many
patients with fractures do not undergo appropriate assessment
or treatment.3 To address this care gap for high-risk patients,
the 2010 guidelines concentrate on the assessment and manage-
ment of women and men over age 50 who are at high risk of
fragility fractures and the integration of new tools for assessing
the 10-year risk of fracture into overall management.

Burden and care gaps

Fragility fractures, the consequence of osteoporosis, are respon-
sible for excess mortality, morbidity, chronic pain, admission to
institutions and economic costs.4–6 They represent 80% of all
fractures in menopausal women over age 50.3 Those with hip or
vertebral fractures have substantially increased risk of death
after the fracture.5 Postfracture mortality and institutionalization
rates are higher for men than for women.7

Despite the high prevalence of fragility fractures in the
Canadian population and the knowledge that fractures predict
future fractures,8 fewer than 20% of women3,9 and 10% of
men10 receive therapies to prevent further fractures. These sta-
tistics contrast sharply with the situation for cardiovascular
disease, where 75% of patients who have had myocardial
infarction receive β-blockers to prevent another event.11

Scope of the guidelines

The target population for these guidelines is women and men
over age 50, because of the overall burden of illness in that
age group. As a consequence, we focused our systematic liter-

ature reviews on this population. The application of these
guidelines to children and young adults, as well as high-risk
groups such as transplant recipients, was considered, but in-
depth reviews of conditions that increase risk were largely
beyond the scope of these guidelines. 

Development of the guidelines

The development of these guidelines followed the Appraisal
of Guidelines, Research and Evaluation (AGREE) frame-
work.12 We surveyed primary care physicians, patients, osteo-
porosis specialists from various disciplines, radiologists,
allied health professionals and health policy-makers to iden-
tify priorities for these guidelines. We then conducted system-
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Key points

• The management of osteoporosis should be guided by an
assessment of the patient’s absolute risk of osteoporosis-
related fractures.

• Fragility fracture increases the risk of further fractures and
should be considered in the assessment.

• Lifestyle modification and pharmacologic therapy should be
individualized to enhance adherence to the treatment plan.

@@ See related commentary by Kanis
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atic reviews of the literature according to these priorities to
update our knowledge in two key areas: assessment of risk of
fracture and therapies for osteoporosis. Additional topics cov-
ered here were identified as important for the management of
osteoporosis.

We convened a Best Practice Guidelines Committee con-
sisting of participants from across Canada with methodologic
and content expertise. We performed literature searches in
seven electronic databases (Appendix 1, available at
www.cmaj .ca/cgi/content /full/ cmaj.100771 /DC1), adapted
search strategies from systematic reviews performed by the
Cochrane Musculoskeletal Group and followed the PRISMA
flow diagram for selection of studies, the PRESS (Peer
Reviewed Electronic Search Strategy) checklist and the
Cochrane Collaboration Handbook. We identified 35 papers
for assessment of fracture risk, published from January 1990
to December 2009. We used the systematic review of osteo-
porosis therapies of MacLean and colleagues,13 who included
76 randomized trials and 24 meta-analyses, supplemented
with data from 30 randomized controlled trials published
since 2008. We abstracted all papers, graded them for quality
of evidence and assigned a level of evidence using established
criteria (Appendix 1, available at www.cmaj.ca/cgi/content
/full/ cmaj.100771 /DC1).1 We then developed and graded in -
itial recommendations. We incorporated relevant data up to
Sept. 19, 2010.

An expert panel, consisting of members of the Osteopor -
osis Canada Scientific Advisory Council, members of stake-
holder organizations, family physicians and experts from
across Canada, met to discuss the initial recommendations.
The group used a modified RAND/University of California,
Los Angeles Delphi method for developing consensus to
ensure clinical relevance and applicability.14 The Guidelines
Committee and the Executive Committee of the Osteoporosis
Canada Scientific Advisory Council then reviewed the rec-

ommendations. The revised recommendations (presented
below with grades in square brackets) are based on the feed-
back provided and were endorsed by the expert panel.

Clinical recommendations

Who should I assess for osteoporosis and fracture risk?
Women and men over age 50 should be assessed for risk fac-
tors for osteoporosis and fracture to identify those at high risk
for fractures.
1. Individuals over age 50 who have experienced a fragility

fracture should be assessed [grade A].

How do I assess for osteoporosis and fracture risk?
A detailed history and a focused physical examination are
recommended to identify risk factors for low bone mineral
density, falls and fractures, as well as undiagnosed vertebral
fractures (Appendix 1, available at www.cmaj.ca/cgi/content
/full /cmaj.100771/DC1). In selected individuals, bone mineral
density should be measured with dual-energy x-ray absorp-
tiometry (Table 1).
1. Measure height annually, and assess for the presence of

vertebral fractures [grade A].
2. Assess history of falls in the past year. If there has been

such a fall, a multifactorial risk assessment should be con-
ducted, including the ability to get out of a chair without
using arms [grade A]. 

What investigations should I order initially?
For most patients with osteoporosis, defined as bone mineral
density of 2.5 or more standard deviations below the peak
bone mass for young adults (i.e., T-score ≤ –2.5), only limited
laboratory investigations are usually required (Box 1).
Increased values for bone turnover markers are associated
with an approximately two-fold increased risk of fractures,
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Table 1: Indications for measuring bone mineral density  

Older adults (age ≥ 50 yr) Younger adults (age < 50 yr) 

Age ≥ 65 yr (both women and men) Fragility fracture 

Clinical risk factors for fracture (menopausal women, men age 
50–64 yr) 

Prolonged use of glucocorticoids* 

Fragility fracture after age 40 yr Use of other high-risk medications† 

Prolonged use of glucocorticoids* Hypogonadism or premature menopause (age < 45 yr) 

Use of other high-risk medications† Malabsorption syndrome 

Parental hip fracture Primary hyperparathyroidism 

Vertebral fracture or osteopenia identified on radiography Other disorders strongly associated with rapid bone loss and/or 
fracture 

Current smoking  

High alcohol intake  

Low body weight (< 60 kg) or major weight loss (> 10% of 
body weight at age 25 yr) 

 

Rheumatoid arthritis  

Other disorders strongly associated with osteoporosis   

*At least three months cumulative therapy in the previous year at a prednisone-equivalent dose ≥ 7.5 mg daily. 
†For example, aromatase inhibitors or androgen deprivation therapy. 
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which is largely independent of bone mineral density; how-
ever the value of measuring these markers to estimate an indi-
vidual’s risk of fracture is unclear.15

1. Perform additional biochemical testing to rule out sec-
ondary causes of osteoporosis in selected patients, on the
basis of the clinical assessment [grade D].

2. Measure serum level of 25-hydroxyvitamin D in individ -
uals who will receive pharmacologic therapy for osteo-
porosis, those who have sustained recurrent fractures or
have bone loss despite osteoporosis treatment, and those
with comorbid conditions that affect absorption or action
of vitamin D [grade D].

3. Serum 25-hydroxyvitamin D should be measured after
three to four months of adequate supplementation and
should not be repeated if an optimal level (≥ 75 nmol/L) is
achieved [grade B].

4. Serum 25-hydroxyvitamin D should not be measured in
healthy adults at low risk of vitamin D deficiency, i.e.,
without osteoporosis or conditions affecting the absorption
or action of vitamin D [grade D].
Assessment for vertebral fractures by dual-energy x-ray

absorptiometry is available as an option on some bone densi -
tometers.16 Vertebral fractures unrelated to trauma are best
defined (on lateral radiographs or via vertebral fracture
assessment) as vertebral height loss of 25% or more with dis-
ruption of the end plate. Such fractures are associated with a
five-fold increase in the risk of future vertebral fractures rela-
tive to those without vertebral fractures.17 

1. Perform lateral thoracic and lumbar spine radiography or
vertebral fracture assessment by dual-energy x-ray absorp-
tiometry if clinical evidence is suggestive of a vertebral
fracture [grade A].

How do I assess 10-year fracture risk?
Currently, two closely related tools are available in Canada for
estimating the 10-year risk of a major osteoporotic fracture
(i.e., fracture of the hip, vertebra [clinical], forearm or proximal
humerus): the updated tool of the Canadian Association of
Radiologists and Osteoporosis Canada (CAROC; see
www.osteoporosis.ca)18 and the Fracture Risk Assessment tool
(FRAX) of the World Health Organization (WHO), specific for
Canada (www.sheffield.ac.uk/FRAX/tool.jsp?country=19).19

Both use the bone mineral density or T-score for the femoral
neck only. They have been calibrated using the same Canadian
fracture data and have been directly validated in Canadians.20–22

The 2010 version of the Canadian Association of Radiologists
and Osteoporosis Canada tool replaces the 2005 version, which
used Swedish fracture data.23

The Canadian Association of Radiologists and Osteoporosis
Canada tool stratifies women and men over age 50 into three
zones of risk for major osteoporotic fracture within 10 years
(Figure 1):23 low (< 10%), moderate (10%–20%) and high
(> 20%). An initial risk category is obtained from age, sex and
T-score for the femoral neck, derived from the reference range
for white women of the National Health and Nutrition Examin -
ation Survey III.18 Certain clinical factors increase the risk of
fracture independent of bone mineral density, the most import -
ant being the presence of a prior fragility fracture after age 408

and recent prolonged use of systemic glucocorticoids (i.e., at
least three months cumulative use during the preceding year at
a prednisone-equivalent dose ≥ 7.5 mg daily).24 The presence of
either risk factor raises the individual’s risk to the next risk cat-
egory (i.e., from low to moderate or from moderate to high).
When both are present, the patient is considered to have a high
risk of fracture, regardless of bone mineral density.18

The WHO Fracture Risk Assessment tool uses sex, age,
body mass index, prior fracture, parental hip fracture, pro-
longed glucocorticoid use, rheumatoid arthritis (or secondary
causes of osteoporosis), current smoking, alcohol intake (three
or more units daily) and (optionally) bone mineral density of
the femoral neck. Fracture discrimination using the WHO Frac-
ture Risk Assessment tool with bone mineral density is better
than the Fracture Risk Assessment tool without bone mineral
density or bone mineral density alone.25 Bone mineral density
of the lumbar spine is not considered in the initial risk assess-
ment for either of these two tools, and fracture risk is slightly
underestimated when the lumbar spine T-score is much lower
than the hip T-score.26

Observed fracture rates for women and men are in close
agreement to the rates predicted by both of these tools.18 The
WHO Fracture Risk Assessment tool is based upon a more
complete set of clinical risk factors and can be used even with-
out results for bone mineral density, but the calculations require
access to the system’s software, website or paper charts. The
2010 version of the Canadian Association of Radiologists and
Osteoporosis Canada tool is less complete but is easier to use.
There is high concordance between the two systems (about
90%) in risk categorization.18 Differences, when they occur,
usually relate to the presence of one or more risk factors that
contribute to the Canadian version of the WHO Fracture Risk
Assessment tool but that are not considered in the 2010 version
of the Canadian Association of Radiologists and Osteoporosis
Canada tool (parental history of hip fracture, smoking, excess
alcohol intake, rheumatoid arthritis). The choice of tool is
largely a matter of personal preference and convenience.

Neither of these models should be applied to individuals
younger than age 50. For individuals younger than age 50 with
medical conditions that may have adverse skeletal conse-
quences, risk assessment and treatment considerations are com-
plex and often benefit from consultation with a specialist. In
addition, the results obtained with these risk assessment tools
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Box 1: Recommended biochemical tests for patients
being assessed for osteoporosis

• Calcium, corrected for albumin

• Complete blood count

• Creatinine

• Alkaline phosphatase

• Thyroid-stimulating hormone

• Serum protein electrophoresis (for patients with vertebral
fractures)

• 25-Hydroxyvitamin D*

*Should be measured after three to four months of adequate
supplementation and should not be repeated if an optimal level
(at least 75 nmol/L) is achieved.
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reflect the theoretical risk of a patient who is treatment-naive;
they do not reflect any reduction in risk associated with therapy. 

The software for the Canadian version of the WHO Frac-
ture Risk Assessment tool is not yet widely available on bone
mineral density machines; therefore, for purposes of reporting
bone mineral density, the 2010 version of the Canadian Asso-
ciation of Radiologists and Osteoporosis Canada tool is the
only system that can be applied on a national basis at the pres -
ent time. This situation may change as the WHO Fracture Risk
Assessment software becomes more widely available. Clinical
practitioners need to be aware of the WHO Fracture Risk
Assessment tool, given its international importance as the 10-
year risk assessment system developed and recommended by
the WHO and given that many patients will have access to the
tool’s website. Some clinical practitioners may also prefer the
versatility of the WHO Fracture Risk Assessment tool, which
allows assessment of risk in the absence of a bone mineral
density measurement and is more accurate for patients with
one or more of the additional risk factors listed above.
1. Assessment of the absolute risk of fracture should be based

on established factors, including age, bone mineral density,
prior fragility fractures and glucocorticoid use [grade A].

2. The 2010 version of the Canadian Association of Radiolo-
gists and Osteoporosis Canada tool and the Canadian ver-
sion of the WHO Fracture Risk Assessment tool should be
used in Canada, because they have been validated in the
Canadian population [grade A].

3. For purposes of reporting bone mineral density, the 2010
version of the Canadian Association of Radiologists and
Osteoporosis Canada tool is currently the preferred
national risk assessment system [grade D].

4. Only the T-score for the femoral neck (derived from the
reference range for white women of the National Health
and Nutrition Education Survey III) should be used to cal-
culate risk of future osteoporotic fractures under either sys-
tem [grade D].

5. Individuals with a T-score for the lumbar spine or total hip
≤ –2.5 should be considered to have at least moderate risk
[grade D].

6. Multiple fractures confer greater risk than a single fracture.
In addition, prior fractures of the hip and vertebra carry
greater risk than fractures at other sites [grade B].

What are the therapeutic options?

Exercise and prevention of falls
Exercise improves quality of life for those with osteoporosis,
particularly in the domains of physical function and pain, and
improves muscle strength and balance.27 Although there is lim-
ited evidence that exercise programs reduce fractures, one
study showed that a program of moderate to vigorous walking
reduced the risk of hip fractures.28 Home safety assessment
was effective only for those with severe visual impairment and
others at high risk for falls.29 Removal of an individual’s first
cataract reduced the frequency of falls,29 but interventions to
reduce falls did not reduce fractures.30 Hip protectors have
been cost-effective in reducing hip fractures among residents
of Canadian long-term care facilities but not for those residing
in the community, probably because of poor compliance.31

1. Exercises involving resistance training appropriate for the
individual’s age and functional capacity and/or weight-
bearing aerobic exercises are recommended for those with
osteoporosis or at risk for osteoporosis [grade B].

2. Exercises to enhance core stability and thus to compensate
for weakness or postural abnormalities are recommended
for individuals who have had vertebral fractures [grade B]. 

3. Exercises that focus on balance, such as tai chi, or on bal-
ance and gait training should be considered for those at
risk of falls [grade A].

4. Use of hip protectors should be considered for older adults
residing in long-term care facilities who are at high risk for
fracture [grade B].

Calcium and vitamin D
There is controversy about both the efficacy of calcium sup-
plementation for reducing fractures32,33 and the potential
adverse effects of high-dose supplementation.34 Another
group within Osteoporosis Canada (of which some of the cur-

CMAJ4

Women 
0.0 

50 
Age, yr 

T-
sc

o
re

, 
fe

m
o

ra
l 

n
e
ck

 

Low risk (< 10%) 

Moderate risk  

High risk (> 20%) 

–1.0 

–2.0 

–3.0 

–4.0 

T-
sc

o
re

, 
fe

m
o

ra
l 

n
e

ck
 Men 

Low risk (< 10%) 

Moderate risk 

High risk (> 20%) 

0.0 

–1.0 

–2.0 

–3.0 

–4.0 

55 60 65 70 85 75 80 

50 
Age, yr 

55 60 65 70 85 75 80 

Figure 1: Assessment of basal 10-year risk of fracture with the
2010 tool of the Canadian Association of Radiologists and
Osteoporosis Canada. The T-score for the femoral neck should
be derived from the National Health and Nutrition Education
Survey III reference database for white women. Fragility frac-
ture after age 40 or recent prolonged use of systemic glucocor-
ticoids increases the basal risk by one category (i.e., from low
to moderate or moderate to high). This model reflects the
theor etical risk for a hypothetical patient who is treatment-
naive; it cannot be used to determine risk reduction associated
with therapy. Individuals with a fragility fracture of a vertebra
or hip and those with more than one fragility fracture are at
high risk of an additional fracture.
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rent authors were members) recently developed guidelines on
vitamin D.35 Here, we highlight the major changes in vitamin
D recommendations from the 2002 guidelines of Osteopor -
osis Canada.
1. The total daily intake of elemental calcium (through diet

and supplements) for individuals over age 50 should be
1200 mg [grade B].

2. For healthy adults at low risk of vitamin D deficiency, rou-
tine supplementation with 400–1000 IU (10–25 µg) vita-
min D3 daily is recommended [grade D].

3. For adults over age 50 at moderate risk of vitamin D defi-
ciency, supplementation with 800–1000 IU (20–25 µg)
vita min D3 daily is recommended. To achieve optimal vita -
min D status, daily supplementation with more than 1000
IU (25 µg) may be required. Daily doses up to 2000 IU (50
µg) are safe and do not necessitate monitoring [grade C].

4. For individuals receiving pharmacologic therapy for osteo-
porosis, measurement of serum 25-hydroxyvitamin D
should follow three to four months of adequate supple-
mentation and should not be repeated if an optimal level
(≥ 75 nmol/L) is achieved [grade D].

Pharmacologic therapy
A growing number of therapeutic options are available in
Canada, both antiresorptive agents (bisphosphonates, receptor
activator for nuclear factor κ B [RANK] ligand inhibitor,
selective estrogen receptor modulator, hormone therapy, cal-
citonin) and a bone-forming agent (teriparatide), with a range
of dosing frequencies and routes of administration. There is
consistent evidence from randomized clinical trials that all
therapies currently available in Canada reduce the risk of ver-
tebral fractures for menopausal women with osteoporosis (as
defined by a T-score ≤ –2.5).13 There is also evidence that
some interventions prevent nonvertebral and/or hip fractures36

and may reduce the mortality rate among individuals at high
risk for fractures37,38 (Appendix 1, available at www.cmaj.ca
/cgi /content /full/cmaj.100771/DC1). Women with prior
fragility fractures affecting the vertebra or hip also benefit
from pharmacologic intervention. In general, pharmacotherapy
reduces the risk of vertebral fracture by 30% to 70%, depend-
ing on the agent and level of adherence. The effect on nonver-
tebral fractures is lower and varies by fracture site. There is
inconsistent evidence regarding the benefits of pharmacologic
therapy for those who have sustained a fracture at a site other
than the hip or the spine (e.g., the wrist), unless they also have
an osteoporotic T-score. Both calcitonin and teriparatide may
decrease the pain associated with vertebral fractures.39,40

Few studies of men have assessed the reduction of fracture
rate as a primary outcome.13 Systematic reviews and meta-
analyses have found reductions in vertebral fractures with bis-
phosphonates,13,41 but there is no evidence that testosterone
reduces fractures.13 In fact, hypogonadal and eugonadal men
respond similarly to bisphosphonate therapy.41

1. For menopausal women requiring treatment of osteopor -
osis, alendronate, risedronate, zoledronic acid and deno-
sumab can be used as first-line therapies for prevention of
hip, nonvertebral and vertebral fractures [grade A].

2. For menopausal women requiring treatment of osteopor -

osis, raloxifene can be used as a first-line therapy for pre-
vention of vertebral fractures [grade A].

3. For menopausal women requiring treatment of osteopor -
osis in combination with treatment for vasomotor symp-
toms, hormone therapy can be used as first-line therapy for
prevention of hip, nonvertebral and vertebral fractures
[grade A].

4. For menopausal women intolerant of first-line therapies,
calcitonin or etidronate can be considered for prevention
of vertebral fractures [grade B].

5. For men requiring treatment of osteoporosis, alendronate,
risedronate and zoledronic acid can be used as first-line
therapies for prevention of fractures [grade D].

6. Testosterone is not recommended for the treatment of
osteoporosis in men [grade B].

Adverse effects
In this section, we highlight issues that are common or that
have surfaced in postmarketing surveillance. Some of these
issues remain unresolved.

High-dose calcium supplementation may increase the risk
of renal calculi and cardiovascular events.33,34 Bisphosphonates
may cause self-limited flu-like symptoms, especially after the
first dose of zoledronic acid by infusion (reported in up to 10%
of patients).42 Denosumab may increase the risk of cellulitis.43

Raloxifene and hormone therapy increase the risk of throm-
boembolic events, including pulmonary embolism.13 Teri-
paratide can cause hypercalciuria and hypercalcemia, both
generally mild and both resolving spontaneously or with dis-
continuation of calcium supplementation.13

Whether bisphosphonate therapy for osteoporosis
increases the risk of osteonecrosis of the jaw, atypical frac-
tures of the femur, esophageal cancer or atrial fibrillation
remains controversial. Osteonecrosis of the jaw is defined as
an area of exposed alveolar bone in the mandible or maxilla
that does not heal after eight weeks.44 It is extremely rare (< 1
case per 10 000 patient-years among patients with primary
osteoporosis).45 The risk is higher for those with malignancy,
those undergoing radiation and chemotherapy, those receiv-
ing high-dose bisphosphonates for bone metastases or gluco-
corticoids, those with diabetes or poor dental hygiene, and
those undergoing invasive dental procedures such as tooth
extractions or implants.

Atypical fractures of the femur are those occurring in the
subtrochanteric or diaphyseal regions. Although extremely
rare, they may be more common among those undergoing
long-term bisphosphonate therapy; however, a link has not
been definitively established. Such fractures tend to appear as
clean transverse or oblique “chalk-like” breaks. Some patients
have prodromal thigh or groin pain. Radiographic findings
may include cortical thickening with beaking. Nuclear bone
scans often reveal increased uptake in the area, which sug-
gests a stress fracture with increased remodelling. Radiog -
raphy or bone scanning (or both) should be considered for
individuals who have been on long-term bisphosphonate ther-
apy and who experience new thigh pain.46

Esophageal cancer occurred in 23 patients who had been
receiving bisphosphonate therapy from October 1995 to mid-
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May 2008, as described in a case series prepared by the US
Food and Drug Administration; however, the number of
patients not on this type of therapy who had esophageal can-
cer during the same period was not reported.47 Analysis of a
national register found similar rates of this type of cancer in
bisphosphonate-treated and untreated patients.48 Two recent
large retrospective cohort studies reported conflicting
results.49,50

In general, for patients at high 10-year fracture risk, the
benefits of pharmacologic therapy far outweigh the potential
risks. These risks must be placed in perspective during dis-
cussion of these issues with patients.
1. The potential benefits and risks of the prescribed agents

should be discussed before therapy is initiated, to support
informed decision-making [grade D].

Special groups
Bone loss associated with glucocorticoid therapy develops
quickly, within three to six months, and the risk of fracture
increases with doses as low as 2.5–7.5 mg/day.51 Long-term
use of glucocorticoids (three months or more) has resulted in
a 30%–50% incidence of fractures, particularly among those
over the age of 40 and those using high doses.13,51 Osteopor -
osis therapies, including alendronate, risedronate and teri-
paratide, reduce the risk of vertebral fractures and maintain
bone mineral density in those taking glucocorticoids.13,52,53

Similarly, etidronate, zoledronic acid and calcitonin maintain
bone mineral density in those taking glucocorticoids.53,54 For
patients undergoing long-term glucocorticoid therapy, the
appropriate duration of osteoporosis treatment is unknown.
Bisphosphonates and denosumab maintain bone mineral
dens ity in women who are taking aromatase inhibitors and
men undergoing androgen-deprivation therapy.55–58

1. For individuals over age 50 who are on long-term gluco-
corticoid therapy (≥ three months cumulative therapy dur-
ing the preceding year at a prednisone-equivalent dose ≥
7.5 mg daily), a bisphosphonate (alendronate, risedronate,
zoledronic acid) should be initiated at the outset and
should be continued for at least the duration of the gluco-
corticoid therapy [grade A].

2. Teriparatide should be considered for those at high risk for
fracture who are taking glucocorticoids (≥ three months
cumulative therapy during the preceding year at a pred-
nisone-equivalent dose ≥ 7.5 mg daily) [grade A].

3. For long-term glucocorticoid users who are intolerant of
first-line therapies, calcitonin or etidronate may be consid-
ered for preventing loss of bone mineral density [grade B].

4. Women who are taking aromatase inhibitors and men who
are undergoing androgen-deprivation therapy should be
assessed for fracture risk, and osteoporosis therapy to pre-
vent fractures should be considered [grade B]

How should I manage patients at risk of fracture?
An integrated approach is important for the management of
patients with a risk of fracture (Figure 2). For all patients,
regu lar weight-bearing, balance and strengthening exercises,
smoking cessation, and optimization of total (dietary and sup-
plements) calcium and vitamin D intake are recommended.

For patients at risk of falls, fall-prevention strategies should
be implemented.

Within the integrated management strategy, categories of
low, moderate and high fracture risk are used to guide deci-
sions on particular therapies. The clinician should consider
the ratio of benefit to harm, particularly for patients who are
not at high risk. When choosing among therapies, the
patient’s individual risk profile, comorbid conditions, prefer-
ences and lifestyle should be considered.
1. Initiation of pharmacologic treatment for osteoporosis should

be predicated on an assessment of absolute fracture risk by
means of a validated fracture prediction tool [grade D].

High risk
1. Pharmacologic therapy should be offered to patients at

high absolute risk (> 20% probability for major osteo-
porotic fracture over 10 years) [grade D].

2. Individuals over age 50 who have had a fragility fracture
of the hip or vertebra and those who have had more than
one fragility fracture are at high risk for future fractures,
and such individuals should be offered pharmacologic
therapy [grade B].

Moderate risk
Many individuals designated as being at moderate risk for
fracture should be considered for pharmacologic treatment.
More osteoporotic fractures occur in the moderate-risk group
than the high-risk group (because there are more individuals
in the moderate-risk group), even though the individual risk
of fracture is higher in the high-risk group.18 Therefore,
patients who are at moderate risk should undergo a careful
clinical evaluation to identify additional risk factors that are
not considered in the risk assessment system, and certain of
these individuals should be offered pharmacologic therapy.
1. For those at moderate risk of fracture, patient preference

and additional risk factors (Appendix 1, available at
www.cmaj.ca/cgi/content/full/cmaj.100771/DC1) should
be used to guide pharmacologic therapy [grade C]. 

Low risk
For patients with a low risk of fracture, pharmacologic ther-
apy is not usually required. In general, lifestyle measures such
as exercise, prevention of falls, optimization of calcium and
vitamin D intake, and smoking cessation are sufficient for
individuals with a low risk of fracture, provided they do not
have any risk factors for rapid loss of bone mineral density.

Should I monitor therapy? If so, how often?
No randomized trials have directly assessed the value of repeat
bone mineral density testing on persistence with treatment or
reduction of fractures;59 however, if used correctly, serial test-
ing can be a helpful clinical tool.23 Measurement error must be
considered when interpreting serial assessments of bone min-
eral density to determine whether any changes are real and not
simply random fluctuation or artifact.60 For patients who are
undergoing treatment, repeat measurement of bone mineral
density should initially be performed after one to three years;
the testing interval can be increased once therapy is shown to
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Encourage basic bone health for all individuals over age 50, including regular active weight-bearing exercise, calcium (diet 
and supplements) 1200 mg daily, vitamin D 800–2000 IU (20–50 μg) daily and fall-prevention strategies 

Age < 50 yr Age 50–64 yr Age ≥ 65 

• Fragility fractures 
• Use of high-risk 

medications 
• Hypogonadism 
• Malabsorption syndromes 
• Chronic inflammatory 

conditions 
• Primary 

hyperparathyroidism 
• Other disorders strongly 

associated with rapid bone 
loss or fractures 

• Fragility fracture after age 40 
• Prolonged use of glucocorticoids or other high-

risk medications  
• Parental hip fracture 
• Vertebral fracture or osteopenia identified on 

radiography 
• High alcohol intake or current smoking 
• Low body weight (< 60 kg) or major weight loss 

(> 10% of body weight at age 25) 
• Other disorders strongly associated with 

osteoporosis 

• All men and women 

Initial BMD testing 

Assessment of fracture risk 

Low risk 
(10-year fracture risk < 10%) 

Moderate risk 
(10-year fracture risk 10%–20%) 

High risk 
(10-year fracture risk > 20% or 
prior fragility fracture of hip or 
spine or > 1 fragility fracture) 

Unlikely to benefit from 
pharmacotherapy 

Reassess risk in 5 yr 

Lateral thoracolumbar 
radiography (T4–L4) or vertebral 
fracture assessment may aid in 
decision-making by identifying 

vertebral fractures 

Repeat BMD in 1–3 yr 
and reassess risk 

Factors warranting consideration of 
pharmacologic therapy: 
• Additional vertebral fracture(s) (by vertebral 

fracture assessment or lateral spine radiograph) 
• Previous wrist fracture in individuals aged > 65 

and those with T-score ≤ –2.5 
• Lumbar spine T-score << femoral neck T-score 
• Rapid bone loss 
• Men undergoing androgen-deprivation therapy 

for prostate cancer 
• Women undergoing aromatase inhibitor 

therapy for breast cancer 
• Long-term or repeated use of systemic 

glucocorticoids (oral or parenteral) not meeting 
conventional criteria for recent prolonged use 

• Recurrent falls (≥ 2 in the past 12 mo) 
• Other disorders strongly associated with 

osteoporosis, rapid bone loss or fractures 

Always 
consider 
patient 

preference 

Good evidence of 
benefit from 

pharmacotherapy 

Figure 2: Integrated approach to management of patients who are at risk for fracture. BMD = bone mineral density. Dashed arrow
indicates that evidence for benefit from pharmacotherapy is not as strong in this instance as for other recommendations.
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be effective. If bone mineral density has improved or remains
unchanged, the patient is considered to have had a good
response to therapy. Continued loss of bone mineral density or
a new fracture may reflect poor adherence with therapy, fail-
ure to respond to therapy or previously unrecognized sec-
ondary causes of osteoporosis. For moderate-risk individuals,
including those with a T-score of –2.5 or below, a repeat
meas urement of bone mineral density should be obtained after
one to three years to monitor for rapid bone loss. If bone min-
eral density is stable, then less frequent monitoring can be con-
sidered. For individuals with low risk of fracture and without
additional risk factors for rapid loss of bone mineral density, a
testing interval of 5–10 years may be sufficient.61

When should I stop or use combination therapy?
There is little evidence to support any recommendation
regarding duration of therapy or the use of drug holidays.
Rates of clinical vertebral fracture decreased by 55% among
those who continued alendronate therapy after five years of
initial treatment (for a total of 10 years) relative to those who
stopped after five years, but there were no differences in rates
of nonvertebral fractures or radiographic vertebral fractures.62

Discontinuation of risedronate or hormone therapy (estrogen)
may result in loss of bone mineral density.63,64 Combinations
of hormone therapy or raloxifene with a bisphosphonate have
yielded improvement in bone mineral density,65,66 but proof of
additional reduction in fracture rate is lacking.
1. Individuals at high risk for fracture should continue osteo-

porosis therapy without a drug holiday [grade D].
2. Clinicians should avoid simultaneously prescribing more than

one antiresorptive agent for fracture reduction [grade D].

When should I refer to a specialist?
Patients with any of the following factors may benefit from
referral to a physician with expertise in osteoporosis: fracture
or significant ongoing loss of bone mineral density despite
good adherence while on first-line therapy; intolerance of
first- and second-line therapies; any secondary cause of osteo-
porosis that is outside the expertise of the primary care phys -
ician; and extremely low bone mineral density.

Other guidelines

Both the US National Osteoporosis Foundation and the UK
National Osteoporosis Guideline Group use absolute 10-year
risk of fracture to guide interventions. The National Osteopor -
osis Foundation recommends treating menopausal women and
men over age 50 with T-score ≤ –2.5 at the hip or spine or with
a prior hip or spine fracture. In addition, patients with low bone
mass (T-score between –1.0 and –2.5) should be treated when
the 10-year risk of hip fracture is ≥ 3% or the 10-year risk of
major osteoporosis-related fracture is ≥ 20%.67 The National
Osteoporosis Guideline Group recommends an age-dependent
intervention threshold, which ranges from 7.5% risk of major
osteoporotic fracture at age 50 to 30% at age 80.68 These two
approaches are different: the National Osteoporosis Foundation
guidelines are driven by cost-effectiveness, whereas the
National Osteoporosis Guideline Group uses a translational

approach to determine treatment thresholds. A much smaller
proportion of the population would be treated under the
approach of the National Osteoporosis Guideline Group than
that of the National Osteoporosis Foundation. It is unclear
which approach is better suited to the Canadian context.

Knowledge translation

Knowledge translation for these guidelines was developed
through the knowledge-to-action framework. A systematic
review has shown that disease management tools for osteo-
porosis that targeted both the physician and patient and that
were multifaceted (such as having reminders, education and
risk assessment tools in either paper or electronic format)
improved appropriate use of both bone mineral density testing
and treatment.69 Several Canadian randomized controlled trials
have demonstrated the effectiveness and cost-effectiveness of
multifaceted approaches in which case managers coordinate
care.70,71 Therefore, we developed a toolkit and a dissemination
strategy after widespread national consultation with primary
care physicians, patients, allied health professionals, special-
ists, radiologists and health policy-makers. A group of Can -
adian knowledge translation and osteoporosis specialists has
been convened to develop and evaluate novel tools that will
enhance the implementation of these guidelines. In addition,
more than 10 professional organizations have endorsed these
guidelines and will assist in its dissemination (Appendix 1,
available at www.cmaj.ca /cgi/content /full/cmaj.100771/DC1).
Tools and resources can be found at www.osteoporosis.ca.
1. Following a fragility fracture, an educational initiative

should be targeted at both the patient and the primary care
physician [grade B]. 

2. Case management is recommended as an effective
approach to postfracture care, to improve both the diagno-
sis and the management of osteoporosis [grade A].

3. Point-of-care tools and other targeted strategies are recom-
mended to support the implementation of osteoporosis
guidelines in clinical practice [grade B].

Directions for future research

Many gaps exist in our current knowledge about how to best
prevent fractures and their negative consequences. Future
research should examine the risk of fractures in special
popu lations (including younger patients who have already
had a frature and younger patients who are taking glucocor-
ticoids), the value of bone turnover markers in assessing
individuals’ fracture risk and monitoring their treatment,
whether exercise or fall-prevention programs reduce frac-
tures and the optimal daily dose of vitamin D for muscu-
loskeletal and other health benefits.

This article was peer reviewed.
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