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TThhee  CCaassee:: A 66-year-old, previously well, retired male fire-
fighter arrives with back pain and long-standing asthma re-
quiring intermittent oral glucocorticoid use over the past 15
years. He estimates that he is about 6 cm shorter than he was
10 years ago. He has no family history of osteoporosis. He is
physically active, drinks 2 servings of alcoholic beverages per
day and quit smoking 5 years earlier. His physical exam is un-
remarkable except for a mild dorsal kyphosis. How should
this (hypothetical) case be investigated and managed?

That osteoporosis affects men as well as women is of-
ten underappreciated. The reasons that women are
more frequently affected than men are several: men

achieve a higher peak bone mass, experience lower rates of
bone loss, lack a menopausal equivalent and have a shorter
life expectancy. Differences in patterns of bone loss over time
also contribute to a biomechanical advantage among men,
with aging. Although men, like women, experience enhanced
endocortical bone resorption with age, men’s periosteal bone
formation is greater in volume. This enhanced periosteal
bone formation results in a greater cross-sectional bone di-
ameter and a biomechanical advantage, as larger bones have
less risk of fracture.1 Nevertheless, vertebral deformities,
which often represent vertebral fractures, are seen as often in
men as in women according to the Canadian Multicentre Os-
teoporosis Study (CaMos), a population-based sample of
healthy men and women living in the community. CaMos
found that the prevalence of vertebral deformities in subjects
over the age of 50 years was 21.5% among men and 23.5%
among women.2 It has been hypothesized that the presence
of 1 or 2 vertebral fractures may have been the result of heavy

physical labour or previous trauma. Multiple vertebral frac-
tures, however, appear to be associated with risk factors for
osteoporosis, and increase with age in a pattern similar to
that seen in women. Multiple vertebral fractures in men are
therefore likely to be caused by underlying osteoporosis. Al-
though the majority of hip fractures (73%) occur to women,
when men break a hip they are more likely than women to die
or experience disability.3

Osteoporosis Canada4 and the World Health Organization
(WHO) have identified a series of factors that increase the risk
for osteoporotic fractures (Box 1), independent of the degree
to which bone mineral density (BMD) is reduced.5

The role of bone densitometry

As in the 2002 guidelines, BMD testing for all men over 65 is
advised, since low bone density contributes significantly to
the future risk for skeletal fractures in this age group. BMD
testing is also advised for younger men in the presence of
secondary causes of osteoporosis and other risk factors for
fracture (Box 2).
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Management of osteoporosis in men: an update 
and case example

In 2002, Osteoporosis Canada published clinical practice
guidelines for the diagnosis and management of osteoporo-
sis. The current paper supplements that guideline and pro-
vides a review and synthesis of the current literature on the
diagnosis and management of osteoporosis in men.
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Box 1: Factors independent of bone mineral density that 

increase fracture risk in men 

Primary factors 

• Previous fragility fracture after 40 years of age, especially 
vertebral compression fractures* 

• Systemic glucocorticoid therapy† of ≥ 3 months’ duration 

• Advancing age, especially past 65 yr 

Other key factors 

• Presence of disease or a condition associated with bone loss 

• Family history of osteoporosis; fracture in a parent 

• High alcohol intake: > 2 units (i.e., > 18 g) of alcohol daily 

• Hypogonadism, primary or secondary 

• Low BMI (< 20 kg/m2) — associated with bone loss 

• Smoking, current or past 

• Use of LHRH analogs (anti-androgen therapy) 

LHRH = luteinizing hormone–releasing hormone, BMI = body mass index. 
*Height loss of ≥ 6 cm or kyphosis may be a clinical sign of a vertebral 
compression fracture. 
†The equivalent of ≥ 7.5 mg/d of prednisone. 



In men over 50 years of age, a diagnosis of osteoporosis
may be considered when the T-score is –2.5 or less. The origi-
nal WHO diagnostic classification, however, was intended to
apply to postmenopausal women over 50 years of age, and
should not be applied to younger people. In men younger
than 50 years, it is recommended that simple z scores be used
to describe the degree to which the bone-density measure-
ment differs from normal: z scores less than –2 are below the
expected range for age. Moreover, “osteopenia” should no
longer be considered as a diagnosis. Instead, patients over 50
years of age with T-scores between –2.5 and –1.5 should be
described as having “reduced bone density” and a diagnosis
of osteoporosis made only in the presence of a fragility frac-
ture. Table 1 lists the diagnostic classifications currently rec-
ommended by Osteoporosis Canada. It is important to note
that people with reduced bone density may not necessarily be
at an increased risk of fracture; such patients should be fur-
ther assessed, with stratification of their fracture risk.

Identifying absolute fracture risk by age
and bone mineral density

In 2005, Osteoporosis Canada recommended identifying the
absolute fracture risk by integrating the key risk factors for
fracture (i.e., age, BMD, prior fracture, glucocorticoid use) in
determining the 10-year risk of fragility fracture to be high (a
risk of future fracture of > 20%), moderate (10%–20%) or low

(< 10%).5 Fig. 1 summarizes the interplay of BMD and age. It
can be seen that only at T-scores below –3 do men aged 75
years and older reach a high-risk category, whereas a similar
T-score at the age of 60 confers only a moderate risk.5 This
indicates the important effect of age on the gradient of frac-
ture risk. The additional presence of key risk factors (a pre-
existing fragility fracture or glucocorticoid use) moves the pa-
tient one risk category higher. These guidelines were based
upon Swedish data; a more comprehensive calculation of 10-
year absolute fracture risk, based on BMD, age, sex and other
risk factors from several large databases, is anticipated soon
from WHO. These absolute fracture-risk data will help physi-
cians to decide which patients might require prolonged treat-
ment to reduce their risk of future fractures.

How should osteoporosis be investigated 
in men?

Evaluation includes a detailed history and physical examina-
tion to identify factors that may contribute to osteoporosis
and to exclude secondary causes of bone loss (Box 3). Men
should have their height measured at baseline and at serial as-
sessments: height loss may reflect underlying vertebral com-
pression fractures. Patients with back pain, height loss or
kyphosis should undergo lateral spinal radiography to detect
the presence of vertebral fractures.

Osteoblast and osteoclast activity can be assessed by meas-
uring biochemical markers of bone turnover. Osteoblasts se-
crete noncollagenous proteins such as osteocalcin and bone-
specific alkaline phosphatase, which can be measured in the
serum. Carboxy- or amino-extension peptides of the procolla-
gen molecule (P1CP, P1NP) also reflect bone formation rates,
although these peptides can also be produced by other tissues
(e.g., skin) and are not specific to bone. Bone resorption re-
leases collagen degradation products such as amino- and
carboxy-telopeptides of collagen cross-links (NTx, CTx) into
the circulation, which are cleared renally. Markers of bone
resorption can therefore be measured in serum or urine.
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Box 2: Common secondary causes of bone loss 

• Hyperparathyroidism (primary or secondary) 

• Vitamin D inadequacy 

• Malabsorption state (e.g., celiac disease, inflammatory 
bowel disease, short gut syndrome) 

• Hypercalciuria 

• Hyperthyroidism 

• Chronic lung disease 

• Malignancy (e.g., myeloma, bony metastasis) 

• Rheumatoid arthritis 

• Hepatic insufficiency 

Table 1: Interpretation of bone mineral density (BMD) in men 

Age group and score* Diagnostic classification 

Men ≥ 50 yr: T-score  

≤ –2.5 Osteoporosis 

–1.5 to –2.5 Reduced bone density 

Men < 50 yr: z score  

< –2.0 Below the expected range for age 

≥ –2.0 Within the expected range for age 

*Scores represent the number of standard deviations that BMD is above or 
below the mean normal reference range for men, as follows: 
 • T-score — young mean range 
 • z score — age-matched mean range 
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Fig. 1: Ten-year absolute risk of fracture for the low-, moderate-
and high-risk groups. The presence of a prior fragility fracture or
glucocorticoid use increases the fracture risk into the next risk
category. Reproduced, with permission, from the Canadian As-
sociation of Radiologists (Can Assoc Radiol J 2005;56:178-88).5



Although these biochemical markers have contributed to our
knowledge of the pathophysiology and treatment of osteo-
porosis, they are subject to considerable biological variance in
individuals, and at this time are not recommended in the clin-
ical assessment of men with osteoporosis.

Who should be treated?

Pharmacological intervention is recommended for those at
highest risk of a fragility fracture. Therapy should be consid-
ered for 4 groups of patients:4

• Men aged 65 years or older with a T-score less than –2.5
(at any measured site)

• Men aged 50 years or older with a fragility or vertebral
compression fracture and a T-score less than –1.5

• Men of any age who are receiving glucocorticoid therapy
for 3 months or more and a T-score less than –1.5

• Men of any age with clinical hypogonadism (from any
cause) and a T-score less than –1.5

How should osteoporosis in men be
treated?

Lifestyle and nutritional recommendations for the treatment
of osteoporosis are similar for men and women.4 Table 2 out-
lines the various recommendations for managing osteoporo-
sis in men.

Although clinical trial data on the efficacy of antiresorptive
therapy in idiopathic osteoporosis in men are limited, the
best evidence supports a primary role for bisphosphonates.6

Alendronate has Canadian regulatory approval for the treat-
ment of osteoporosis in men, based on the results of a clini-
cal trial6 involving 241 men with a fragility fracture or T-score
at the femoral neck of –2 or less. The treatment groups re-
ceived daily doses of alendronate (10 mg), placebo, or cal-
cium carbonate (500 mg) and vitamin D (400 IU). After 24
months of therapy, the trial found bone density increases in
the lumbar spine of an average of 7.1% in the treatment group
versus 1.8% in the group taking calcium and vitamin D alone.
Efficacies in eugonadal and hypogonadal men were equiva-
lent. Recently, an open-label trial7 showed that daily 5-mg
doses of of risedronate were also effective in reducing verte-
bral fractures, by 60% in men with primary or secondary
osteoporosis within 12 months of starting therapy. Both alen-
dronate and risedronate are effective in the prevention and
treatment of glucocorticoid-induced osteoporosis in both
men and women, with improvements in BMD and reduction
in fracture risk.8,9 Men with glucocorticoid-induced osteopor-
osis treated with risedronate have fewer vertebral fractures
than those taking a placebo.9 Cyclical etidronate is also effec-
tive in preventing glucocorticoid-induced bone loss in men
and women.10
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Box 3: Laboratory tests for the assessment of men with 

osteoporosis 

Tests to exclude secondary causes of bone loss 

• Complete blood count 

• Serum calcium 

• Albumin 

• Liver transaminases 

• Serum creatinine and calculated creatinine clearance 

• Alkaline phosphatase 

• Thyroid-stimulating hormone (TSH) 

• Testosterone — total, as well as free or bioavailable 

Additional tests, as suggested by results of clinical evaluation 

• Parathyroid hormone (PTH) 

• Serum 25-hydroxy vitamin D 

• Serum immunoelectrophoresis 

• Celiac antibody testing: gliadin, endomyseal, tissue 
transglutaminase 

• 24-hour urine: calcium 

• 24-hour urine: free cortisol 

Table 2: Treatment of osteoporosis, with grades of evidence, in men 

Drug Dosage  Grade* Contraindications and side effects 

Nutrients, total daily intake (diet + supplements)    

Calcium 1500 mg C Contraindications: hypercalcemia, hypercalciuria 

Vitamin D3 (cholecalciferol) ≥ 800 IU A  

Bisphosphonate therapy: 
alendronate† 
or risedronate† 
or cyclical etidronate‡ 

 
70 mg/wk 
35 mg/wk 

400 mg/d for 14 d per 90-d cycle

A Contraindications: renal failure (glomerular filtration rate  
< 30 mL/min), history of allergy to bisphosphonate exposure 
Side effects: usually limited to GI intolerance 

Anabolic therapy: teriparatide 20 µg/d subcutaneously 
for 18 mo 

  D§ Contraindications: skeletal malignancy, a history of radio-
therapy¶ of the skeleton, Paget’s disease, hypercalcemia 
Side effects: nausea, headaches, muscle cramps 

*Grades of evidence, from the 2002 Osteoporosis Canada Guidelines. 
†For treatment of idiopathic osteoporosis, or for treatment and prevention of glucocorticoid osteoporosis. 
‡For prevention (not treatment) of glucocorticoid osteoporosis. 
§Although the randomized controlled trials (RCTs) that involved men were not powered to detect reductions in fracture incidence, the pivotal RCT (evidence grade A), 
which involved postmenopausal women with severe osteoporosis, resulted in significant reductions in both vertebral and nonvertebral fractures. 
¶Internal or external.



Testosterone therapy over a period of 3–4 years in hypo-
gonadal men improves spine and hip BMD, although no tri-
als have demonstrated that fracture risk is reduced. Testos-
terone may be most appropriate for men with symptoms of
hypogonadism (e.g., sexual dysfunction, anemia), in whom
testosterone may provide additional, extraskeletal benefits.

Subcutaneous teriparatide (recombinant human parathy-
roid hormone 1–34) has recently been approved in Canada for
the management of osteoporosis: significant improvements
in BMD have been observed in both men as well as women.11

Vertebral and nonvertebral fracture benefit was documented
only in postmenopausal women, however, because trials that
involved men were not powered for fracture outcomes. Os-
teoporosis Canada has prepared clinical guidelines for teri-
paratide treatment for patients with osteoporosis.12

No randomized clinical trials of calcitonin use in men have
been reported.

Case revisited

Because this patient had height loss and multiple risk factors
for fracture (age, glucocorticoid use), spinal radiographs
were performed. Fractures were found at T8 and T10. His
BMD was assessed with dual-energy x-ray absorptiometry
(DXA) for additional information on fracture risk. Given his
T-score of –2.5, previous vertebral fractures and long-term
use of glucocorticoids, his 10-year absolute risk of fracture is
high (≥ 20% probability; Fig. 1).

After other secondary causes of bone loss were excluded, a
diagnosis was made of glucocorticoid-induced osteoporosis.
Appropriate management included lifestyle changes, calcium
and vitamin D supplementation, and bisphosphonate ther-
apy. The DXA scan also serves as a baseline for serial prog-
ress: a repeat BMD assessment was scheduled after 1 year to
ensure that his bone mass was stabilized.

Osteoporosis is underdiagnosed in older men, despite its
significant association with disability and death. With appro-
priate management, the fracture burden can now be reduced.
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