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Goal: To review the assessment and
management of osteoporosis
Objectives:
1. Participants will understand the criteria
for diagnosing osteoporosis
2. Participants will be able to identify patients
who are eligible for treatment
3. Participants will be able to develop a
management plan for patients with
osteoporosis
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What is the Current Care Gap
in Ontario?
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BMD Testing and Treatment Following Hip
Fracture
•

Percent of adults 66 and older, who did not receive a BMD test OR treatment in the 6 months
following a hip fracture, 2005/06 to 2013/14 in Ontario

What are the Consequences of Underdiagnosing
and Undertreating Osteoporosis?
In women with hip fracture:
Fracture begets
future fracture

40% had
prior fracture1

Deteriorated
quality of life

40% need
assistance walking2

Long-term care
admission

Mortality

18% enter
LTC3

23% die
within one year4

Lifetime risk of hip fracture in women >50 12.1%5
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1. Hajcsar EE, et al. CMAJ 2000, 163:819-822.; 2. Cooper C. Am J Med. 1997:103:12S-19S; 3. Jean et al . JBMR 2012 On-line September 2012.
4. Ioannidis G, et al. CMAJ 2009;181: 265-271.; 5. Hopkins et al – Osteo Intl 2012; 23:921-927

What is an osteoporosis-related Fracture?
A fracture that occurs spontaneously or following
a minor trauma such as:

▪ Fall from a standing height or less
(i.e. on the ice)
▪ Fall after having missed 1 to 3 steps in a
staircase
▪ After a movement outside of the typical plane
of motion, such as reaching, coughing,
vacuuming, making bed

Includes all bones, except skull and face, patella, hands and feet, cervical spine
1.
2.

Bessette L, et al. Contemp Clin Trials. 2008; 29:194-210.
Brown JP, et al. J Bone Miner Res. 2007;23(Suppl 1):M350.
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What are Osteoporosis Related Fractures?
Proximal humerus
Ribs
Spine

Pelvis
Distal wrist
Hip

9
Public Health Agency of Canada 2012
http://www.central-health.com/services/osteoporosis/index.html
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What should you consider on
history and physical exam?
RISK FACTORS & TESTING
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History and exam
History:
• Prior osteoporosis-related
fractures
• Prolonged steroid use
• Height loss
• > 6 cm historically
• Current smoking
• Excess alcohol
• ≥ 3 units per day
• Parental hip fracture
• Falls in past 12 months
• Other high risk conditions or
medications

Exam:
• Height loss (>2cm prospectively)
• Weight (BMI)
• Low <60 Kg
• Major loss (≥10% of weight since
age 25)
• Kyphosis
• Occiput-to wall distance >5cm
• Rib to pelvis distance >2 FBs
• Balance and gait
• Get up and Go Test
11

Importance of Height Loss
Increased risk of vertebral fracture:
• Historical height loss
(> 6 cm)1,2
• Measured height loss
(> 2 cm)3-5

Significant height loss should be
investigated by a lateral thoracic
and lumbar spine X-ray

1. Siminoski K, et al. Osteoporosis Int 2006; 17(2):290-296.
3. Moayyeri A, et al. J Bone Miner Res 2008; 23:425-432.
5. Kaptoge S, et al. J Bone Miner Res 2004; 19:1982-1993.

2. Briot K, et al. CMAJ 2010; 182(6):558-562.
4. Siminoski K, et al. Osteoporosis Int 2005; 16(4):403-410.
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Additional Tests for Clinical
Identification of Vertebral Fracture
Test

Rationale

Method

Interpretation

Rib-pelvis
distance1

To identify
lumbar fractures

Measure the
distance between
the costal margin
and the pelvic rim
on the mid-axillary
line

< 2 fingerbreadths is
associated with
vertebral fractures

Occiput-to-wall
distance2,3

To help identify
thoracic spine
fractures

Stand straight with
heels and back
against the wall

> 5 cm raises suspicion
of vertebral fracture

1. Olszynski WP, et al. BMC Musculoskeletal Disorders 2002; 3:22.
3. Siminoski K, et al. J Bone Miner Res 2001; 16 (Suppl): S274.

2. Green AD, et al. JAMA 2004; 292(23): 2890-2900.
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What
are
Indications
for
BMD
Bone mineral density (BMD)
Testing?
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Indications for baseline bmd
• All men & women > 65 years
• Post-menopausal women and men age 50-64 with:
• body weight < 60 kg, major weight loss, parental hip fracture, current
smoker or high alcohol intake
• History of osteoporosis-related fracture (after age 40)
• Recent prolonged glucocorticoid use
• ≥ 3 months cumulative use in the past year of prednisone-equivalent
dose ≥ 7.5mg daily
• Other high risk medication use
• Eg. aromatase inhibitors, anticonvulsants, androgen-deprivation, PPIs,
SSRIs,
• Conditions associated with bone loss or fracture
• Eg. Rheumatoid arthritis, primary hyperparathyroidism, malabsorption
syndromes , untreated hyperthyroidism, Cushing’s syndrome
15

Risk factors for fracture risk assessment
FRAX®ǂ

CAROC*
Risk Factors:

Additional Risk Factors:

• Sex

• Low BMI

• Age

• Parental history of fracture (especially hip)

• BMD

• Current smoking

• osteoporosis-related fracture after 40

• Alcohol intake ≥ 3 units/day

• Systemic glucocorticoid use
(≥3 months)†

• Rheumatoid arthritis, or other secondary
causes of osteoporosis

▪ Both tools are recognized by Osteoporosis Canada as validated methods for the prediction of
fracture risk, with 90% concordance between results
▪ CAROC may add simplicity, requiring only five parameters
▪ FRAX® can be used in the absence of BMD
▪ FRAX ® has country-specific tools; ensure the Canadian version is used
*Canadian Association of Radiologists and Osteoporosis Canada, 2010
† ≥3 months in the prior year of a prednisone equivalent dose ≥ 7.5mg daily
ǂ Fracture Risk Assessment Tool of the World Health Organization
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Papaioannou A, et al. CMAJ 2010;182:1864-1873.

10-year Risk Assessment for Women (CAROC
Basal Risk)
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Papaioannou A, et al. CMAJ 2010 182(17): 1864–1873

Risk Assessment with CAROC: Important
Additional Risk Factors
Factors that increase CAROC basal risk by one
category (i.e. from low to moderate or moderate to high, if not
already included in the initial CAROC risk assessment)

• osteoporosis-related fracture after age 40*1,2
• Recent prolonged systemic
glucocorticoid use**2

1.
2.

Siminoski K, et al. Can Assoc Radiol J 2005; 56(3):178-188.
Kanis JA, et al. J Bone Miner Res 2004; 19(6):893-899.

* Hip fracture, vertebral fracture, or multiple fracture events should be considered high risk
** >3 months use in the prior year at a prednisone-equivalent dose ≥ 7.5 mg daily
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HIGH RISK FOR FRACTURE
High fracture risk is defined as either:
• a prior osteoporosis-related fracture (spine, hip,
pelvis, wrist, humerus, or 2 peripheral fractures) a
high 10-year fracture risk (greater than or equal to
20%) based on the CAROC or FRAX tool; OR
• where a patient’s 10-year fracture risk based on the
CAROC or FRAX tool is less than the thresholds
defined above, a high fracture risk based on
evaluation of clinical risk factors for fracture; OR
• BMD in high-risk zone
19

FRAX Tool: Online Calculator

20
www.shef.ac.uk/FRAX.
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What Non-Pharmacologic
Approaches Should be
Considered?
Treatment: Non-Pharmacological Approach
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Moderate risk

(10-year fracture risk 10%-20%)
INTEGRATED APPROACH

Lateral thoracolumbar radiography (T4-L4) or vertebral fracture assessment may aid in decisionmaking 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 or those with
T-score < -2.5
Lumbar spine T-score much lower than 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

Good
evidence
of benefit
from
pharmacotherapy
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Treatment Considerations
• Counselling should be provided on benefits of
vitamin D and calcium, as well as
non pharmacologic interventions
(e.g., exercise)

• The 2010 Osteoporosis Canada
guidelines algorithm recommends
assessment of additional risk factors
among moderate-risk patients
• All clinical trials for osteoporotic therapies
included optimized Vitamin D and Calcium
intake
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Calcium Supplements and Fracture
Prevention

Recommended dietary intake of calcium:
• 1000 mg/d
• women 19 to 50 years of age
• men 19 to 70 years of age
• 1200 mg/d
• women older than age 50
• men older than age 70
Calcium intake above 2500 mg per day (2000 mg per day in
persons >50 years of age) should be avoided.
24

The Bottom Line
• Calcium is important and necessary for bone health
• Patients should be encouraged to get calcium through their diet,
but if diet fails supplements may be helpful
• More is not better!

• There is no convincing evidence that taking calcium causes CVS
disease
• Perhaps the greatest problem is lack of adherence

25

Vitamin D: Optimal Levels
▪ To most consistently improve Clinical outcomes
such as fracture risk, an optimal serum level of
25-hydroxy vitamin D is probably > 75 nmol/L
▪ For most Canadians, supplementation is
needed to achieve this level
Pearl: This is a fat-soluble vitamin and should be
taken with food.
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Hanley DA, et al. CMAJ 2010; 182: E610-E618.

Exercise and Activity Recommendations for Mrs. SP
In an ideal world, she would do the following……

Exercise
Strength Training

Frequency
≥ 2x/week

Balance Training

~ 20mins daily

Aerobic physical
activity

≥ 5x/week
(30min/day)

Posture/ Back Extensor
Training

Spine Sparing
Strategies

5-10mins
daily

During daily
activities

Examples/Comments
• Exercises for legs, arms, chest, shoulders, back
• Use body weight against gravity, bands, weights*
• 8-12 repetitions maximum per exercise
• Standing still: one-leg stand, semi-tandem stance, shift weight between
heels and toes while standing
• Dynamic movements: Tai Chi, tandem walking, dancing
• Do bouts of 10 min or more
• Accumulate ≥ 30 min per day
• Moderate- or vigorous-intensity (5-8 on 0-10 Borg scale)*
• Lie face up on firm surface, knees bent, feet flat. Use pillow only if head
doesn’t reach floor. Do this 5-10 min/day.
• Progress to supine lying with gentle head press, without changing chin
position, perform 3-5 seconds “holds”.

• Teach a “hip hinge” and “step to turn” so that patient can modify
activities that flex (bending forward) or twist spine

*In presence of vertebral fracture, consult physiotherapist/kinesiologist if using weights. Emphasize moderate over
vigorous intensity aerobic activity
Locate a Bone Fit trained instructor: English: 1-800-463-6842 / French: 1-800-977-1778 or www.bonefit.ca
Giangregorio LM, et al. Osteoporos Int 2014; 25: 821-835
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What are Pharmacologic
Approaches?
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Communicating the Benefits, Risks, and Harms
of Therapy
There are several agents with level 1
evidence for fracture prevention in postmenopausal
women
Counsel patients about these
benefits as well as potential
adverse events
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First Line Therapies with Evidence for Fracture Prevention in
Postmenopausal Women1

Papaioannou A et al . CMAJ. 2010.DOI:10.1503/cmaj.100771

First Line Therapies with Evidence for Fracture Prevention in
Postmenopausal Women
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Effective January 31st 2018 Ontario will list Denosumab for PMO and MOP on the Ontario Drug
Benefit (ODB) Formulary with the following Limited Use Codes and eligibility criteria:
Code 428
• To increase bone mass in postmenopausal females with osteoporosis who meet the following criteria:
• High risk for fracture; and
• Failed other available osteoporosis therapy (i.e. osteoporosis-related fracture OR evidence of a decline in bone
mineral density below pre-treatment baseline levels) despite adherence for one year.

Code 429
• To increase bone mass in postmenopausal females with osteoporosis who meet the following criteria:
• High risk for fracture; and
• For whom oral bisphosphonates are contraindicated due to hypersensitivity OR abnormalities of the esophagus
(e.g. esophageal stricture or achalasia) OR inability to stand or sit upright for at least 30 minutes.
Code: 515
• To increase bone mass in males with osteoporosis who meet the following criteria:
• High risk for fracture; and
• Failed other available osteoporosis therapy (i.e. osteoporosis-related fracture OR evidence of a decline in bone
mineral density below pre-treatment baseline levels) despite adherence for one year.
Code: 516
• To increase bone mass in males with osteoporosis who meet the following criteria:
• High risk for fracture; and
• For whom oral bisphosphonates are contraindicated due to hypersensitivity OR abnormalities of the esophagus
(e.g. esophageal stricture or achalasia) OR inability to stand or sit upright for at least 30 minutes.
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Bisphosphonates Benefits and Harms
Variable

Number needed to treat (3yr)

Events prevented per 1000 pts
treated x 3 years

Type of fracture

•

Any non-vertebral, including
hip

35

29

•

Hip

90

11

•

Vertebral

14

71

•

Any fracture

100

Number needed to harm (3yr)

Atypical Fractures associated with
treating 1000 women for 3 years

1.2

43,300

0.02

1.7

12,400

0.08

2.4

6200

0.16

11.8

800

1.25
Black DM NEJM 2016;374:254-262

Variable
Hypothetical RR of AFF
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What are Risks Associated
Atypical
Femoral Fractures
with Anti-Resorptive
Medications?
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Incomplete Atypical Femoral Fracture
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Osteonecrosis of the Jaws Associated With Use of
Bisphosphonates: A Review of 63 Cases

FIGURE 1. Exposed necrotic maxillary bone in a patient
receiving zolendronic acid for 6 months. The patient had
posterior maxillary extractions performed 4 months earlier.
(Courtesy of Dr. Jay Neugarten, New Hyde Park, NY.)
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Brown et al Can Fam Phys 2014;60:324-333

Drug Holiday

• Who should be considered for a drug holiday?
• Who should not be considered for a drug holiday?
• How long should the drug holiday last?
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Canadian guidance for a bisphosphonate (BP)
drug holiday
When and who should BP holidays be considered?
 Re-assess the need for ongoing therapy in patients who have been taking

bisphosphonate therapy for 3-5 years1
High Fracture Risk
(>20% 10y risk; or prior vert
or hip FF; or >1 FF after 40y)
• No holiday
• Continue BP therapy or
switch to another proven
agent such as teriparatide or
denosumab

Moderate Fracture Risk

Low Fracture Risk

(10-20% 10y risk)

(<10% 10y risk)

• Holiday may or may not be
appropriate
• Consider a holiday if no
prior FF and FN BMD >-2.5;
with no other risk factors
• If vertebral fractures found
by lateral spine x-ray, stratify
patient as high risk and
continue BP therapy

• Holiday appropriate
• At low future fracture risk,
withdraw from therapy and
monitor at extended
intervals (3-5y)

FF=osteoporosis-related fracture; BP=bisphosphonate
Adapted from: Brown JP et al. Canadian Family Physician 2014;60:324-33
Additional Resource: Managing Osteoporosis in Patients on Long-Term Bisphosphonate Treatment: Report of a Task Force of the American Society for Bone Mineral Research, Adler
RA et Al. Jan 2016
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What are the
Recommendations for the Frail
Elderly in Long-Term Care ?
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FRACTURE PREVENTION FOR LONG-TERM CARE RESIDENTS
FRACTURE RISK ASSESSMENT
ON ADMISSION

FRACTURE AND FALL PREVENTION
STRATEGIES FOR ALL RESIDENTS

+

•
•
•
•
•

Prior hip fracture?
Prior vertebral fracture?
More than one prior fracture*?
Recently used glucocorticoid and one prior fracture?
Assessed as HIGH Risk for fracture and receiving
fracture treatment PRIOR to admission?
• Vertebral fracture present? (if chest x-ray ordered,
screen for vertebral fractures)
• Readmission from hospital post-fracture
(*exclude hands/feet/ankle)

RECOMMEND:
• Dietary Calcium 1200mg/day
SUGGEST:
• Calcium supplements ≤500 mg/day
if dietary minimum not met
• Vitamin D (≥800-2000 UNITS/day)
• Incorporate multifactorial fall prevention strategies:
- Hip protectors for those who are mobile
- Exercise (balance, strength and functional training)
- Medication reviews (Beer’s criteria or
STOPP/START criteria)
- Assessment of environmental hazards
- Use of assistive devices
- Management of urinary incontinence

If YES to any of the above,
resident is considered HIGH RISK

If resident has a fracture, reassess

RECOMMEND:
✓ Dietary Calcium 1200mg/day
✓ Calcium supplements ≤500 mg/day
if dietary calcium not met
✓ Vitamin D supplements (800-2000 UNITS/day)
Hip protectors for those who are mobile
SUGGEST:
✓ Exercise program ONLY when part of multifactorial
fracture and fall prevention program

Is resident life span >1 year?

YES

NO

Is CrCl ≥30 ml/min?

Pharmacological therapy
not appropriate

YES
RECOMMEND:
✓ Alendronate (70mg weekly)
✓ Risedronate (35mg weekly or 150 mg monthly)
✓ Denosumab* (60mg subcut twice yearly)
✓ Zoledronic Acid (5mg IV yearly)
SUGGEST:
✓ Teriparatide (20mcg subcut daily)

Permission is required to modify, adapt or translate this tool (Email: Papaioannou@hhsc.ca)
This document is only to be used as a support decision tool.
This tool should be used in conjunction with the “Fracture Prevention for LTC Residents” tool.

NO

Does the resident have dysphagia?
YES
RECOMMEND:
✓ Denosumab* (60mg subcut twice yearly)
✓ Zoledronic Acid (5mg IV yearly)
SUGGEST:
✓Teriparatide (20mcg subcut daily)

NO
RECOMMEND:
✓ Denosumab* (60mg subcut twice yearly)

Bisphosphonate therapies are not recommended
Clinical monitoring of calcium levels is recommended
because of higher risk of hypocalcemia
Consider referral to specialist
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Adapted from Papaioannou A et al. CMAJ. 2015

If YES to any of the above,
resident is considered HIGH RISK

FOR ELDERLY PATIENTS AT HIGH RISK FOR FRACTURE
RECOMMEND
• Dietary Calcium 1200mg/day
• Calcium supplements ≤500 mg/day
if dietary calcium not met
• Vitamin D supplements
(800-2000 UNITS/day)
Hip protectors for those who are mobile

Is resident life span >1 year?
NO

YES

SUGGEST:
Exercise program ONLY when part of multifactorial
fracture and fall prevention program

Pharmacological therapy
not appropriate

Is CrCl ≥30 ml/min?
YES

RECOMMEND
• Alendronate (70mg weekly)
• Risedronate (35mg weekly or 150 mg
monthly)
• Denosumab* (60mg subcut twice yearly)
• Zoledronic Acid (5mg IV yearly)

NO

Does the resident have dysphagia?
YES

RECOMMEND
SUGGEST:
Teriparatide (20mcg subcut daily)

• Denosumab* (60mg subcut twice yearly)
• Zoledronic Acid (5mg IV yearly)

NO

RECOMMEND
• Denosumab* (60mg subcut
twice yearly)
Bisphosphonate therapies are not recommended
Clinical monitoring of calcium levels is recommended
because of higher risk of hypocalcemia
Consider referral to specialist

SUGGEST:
Teriparatide (20mcg subcut daily)
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Development of EMR tool
PS Suite (TELUS) Encounter Assistant tool

The purpose of the tool is to:
• provide content of 2010 osteoporosis clinical practice in
EMR
• provide decision support for screening and treatment for
osteoporosis
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EMR Tool Features
More sophisticated tool
• Key Features:
•
•
•
•

“favourite” prescription scripts based on the guidelines
built-in limited use codes
links to fracture risk assessment tools
links to one-page handouts (treatment, calcium, vitamin D, falls,
exercise) for physicians to point, click, print for patients

• Provides decision support through:
• wave-over mouse function for more information
• reminders
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Osteoporosis Canada www.osteoporosis.ca
• Also have a slide on the OC website info as a great resource
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