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Three Take-Home Messages

1. Hip Fractures are caused by 
Osteoporosis and Falls

2. Large Care Gap – we need to do better

3. There are established guidelines on 
how to reduce mortality and fractures in 
patients who have had a hip fracture
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FRACTURE = Bone Attack!



Consequences of Osteoporosis

� In women > 50, the lifetime risk of hip fracture is 
12.1%1

� 1 in 4 chance of death in the year following hip 
fracture2.

1. Hopkins RB et al. Osteoporos Int 2011 as DOI 10.100/s00198-011-1652-8
2. Ioannidis G, et al. CMAJ 2009;181: 265-271
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Fracture -- Predictor of Future Fractures!



Undertreatment of Osteoporosis 
Post Fracture in Women1

5.5%

15.4%

79.0%

No diagnosis or treatment for

osteoporosis

Diagnosis of osteoporosis only

Prescribed treatment for

osteoporosis

1. Bessette L, et al. Osteoporos Int 2008; 19:79-86.
2. Papaioannou A, et al. Osteoporos Int 2008; 19(4):581-587.

3. Giangregorio L, Osteoporos Int 2009; 20(9):1471-8. 
4. Austin PC, et al. CMAJ 2008; 179(9):901-908.

This care gap is even wider in men and
those who reside in long-term care2,3

A fracture is to osteoporosis what a heart attack is to cardiovascular disease.
BUT... The treatment gap is far wider post fracture than post MI.1,4



What Happened?

� The floor was slippery
� I was clumsy
� I lost my balance
� I wasn’t looking where I was going …

It was an ACCIDENT!

Patient  Quotes:



Patient QuotesPatient QuotesPatient QuotesPatient Quotes

Sale 2015 Rheumatology International  

“My doctor told me to drink 

tea, take flax seed, and not 

sleep on the side with the 

fracture”





Papaioannou A,  Morin S. CMAJ. 2010.DOI:10.1503/cmaj.100771. 

Osteoporosis Canada



FRAX Tool: On-line Calculator

www.shef.ac.uk/FRAX.



2010 CAROC tool

Assessment of Basal 10-year Fracture Risk

Women Men



Hip Fracture = HIGH RISK (>20%)



Recommended Biochemical Tests 

� Calcium, corrected for albumin 
� Complete blood count
� Creatinine
� Alkaline phosphatase
� Thyroid stimulating hormone (TSH)
� Serum protein electrophoresis for patients with 

vertebral fractures
� 25-hydroxy vitamin D (25-OH-D)*

* Should be measured after 3-4 months of  adequate supplementation 
and should not be repeated if an optimal level ≥75 nmol/L is achieved.



How can we Prevent Fractures?

� Lifestyle modifications
� Vitamin D
� Calcium
� Exercise
� Falls prevention

� Pharmacologic 
therapy
� Bisphosphonates
� Other anti-resorptives

� Denosumab
� Hormone therapy
� Raloxifene
� Calcitonin

� Parathyroid hormone



Recommended Vitamin D Supplementation

Group
Recommended
Vitamin D Intake 

(D3)

Adults <50 without osteoporosis or conditions 
affecting vitamin D absorption

400 – 1000 IU daily
(10 mcg to 25 mcg daily) 

Adults > 50 or high risk for adverse outcomes 
from vitamin D insufficiency (e.g., recurrent 
fractures or osteoporosis and comorbid
conditions that affect vitamin D absorption)

800 – 2000 IU daily
(20 mcg to 50 mcg daily)

Hanley DA, et al. CMAJ 2010; 182:E610-E618.



Recommended Calcium Intake

� From diet and supplements
combined: 1200 mg daily
� Several different types of calcium

supplements are available

� Evidence shows a benefit of
calcium on reduction of fracture risk1

� Concerns about serious adverse effects with 
high-dose supplementation2-4

1. Tang BM, et al. Lancet 2007; 370(9588):657-666.
2. Bolland MJ, et al. J Clin Endocrinol Metab 2010; 95(3):1174-1181.

3. Bolland MJ, et al. BMJ 2008; 336(7638):262-266.
4 Reid IR, et al. Osteoporos Int 2008; 19(8):1119-1123.



Exercise and Bone Health

� Programs > 1 year
including aerobic 
exercises and strength
training have
demonstrated positive
effects on BMD and
thoracic kyphosis but
have limited evidence
for fracture reduction1

� Moderate to vigorous exercise associated with lower hip 
fracture risk2

1. De Kam D, et al. Osteoporos Int 2009; 20(12):2111-25.
2. Moayyeri A. Ann Epidemiol 2008; 18:827-835.
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First Line Therapies with Evidence for Fracture 
Prevention in Postmenopausal Women 

† In Clinical trials, non-vertebral fractures are a composite endpoint including hip, femur, pelvis, tibia, humerus, radius, and clavicle.
*For postmenopausal women,    indicates first line therapies and Grade A recommendation. For men requiring treatment, alendronate, 

risedronate, and zoledronic acid can be used as first-line therapies for prevention of fractures (Grade D).
**Hormone therapy (estrogen) can be used as first-line therapy in women with menopausal symptoms.  

Based on GRADE A evidence*

Type of 
Fracture

Antiresorptive Therapy Bone 
Formation 
Therapy

Bisphosphonates Denosumab Raloxifene Estrogen ** 
(Hormone 
Therapy)

Teriparatide

Alendronate Risedronate Zoledronic 
Acid

Vertebral

Hip

Non-
Vertebral† 

Papaioannou A,  Morin S. CMAJ. 2010.DOI:10.1503/cmaj.100771. 



Highlighting newer drugs…

� Actonel DR 35mg po q week (on ODB)

� Prolia 60mg sc q 6 months (LU code)

� Aclasta 5mg iv q year over 30mins (LU code)

� Forteo 20ug sc od for 2 years (EAP)



Zoledronic Acid 5 mg reduced all-cause mortality

Month
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Zol 1054 1029 987 943 806 674 507 348 237 144

Placebo 1057 1028 993 945 804 681 511 364 236 149

Zoledronic Acid 5 mg (n = 1065)

Placebo (n = 1062)

28%

Absolute Risk Reduction, 3.7%

Lyles KW, et al. N Engl J Med. 2007;357:1-11.



Are there situations where 
we should not use 

antiresorptive therapies??



Three common questions:

�Fracture healing
�Kidney function
�ONJ and AFFs



FREEDOM Trial – fx healing

Denosumab



Renal Dysfunction

� Alendronate
� Risedronate
� Raloxifene
� Denosumab

* No CKD 5 patients in RCTs 

Reduces fractures 
in CKD (1-4) patients



Osteonecrosis of the Jaw

� Exposed bone in the oral 
cavity for 8 weeks or 
longer

� Can occur 
spontaneously or 
following dental surgery

� Can be associated with 
antiresorptive therapy



Average annualized incidence in cancer 
population is ~2 per 1000

.. osteoporosis & other metabolic bone 
disease population `~ 1 per 100 000

A. Khan et al J Rheum  2011

Osteonecrosis of the Jaw



Atypical Femur Fractures

� low-trauma stress 
fractures

� in subtrochanteric or 
shaft region of the femur

� can be associated with 
antiresorptive therapy



Radiographic Images of AFFs 

ASBMR AFF Task Force Report, JBMR 2010, 25 (11): 2267 
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JAMA, February 23, 2011—Vol 305 (8): 783                JBMR, 

Incidence of Complete AFFs

~1/1000 py after 8 - 9.9 years

~1-2/1000 py after 6 - 7 years

Ontario CANADA Data Kaiser Permanente 

California Data



X-ray the other leg
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X-ray, CT, Bone Scan

XR CT Bone scan



Brown JP et al. Canadian Family Physician April 2014



Three Take-Home Messages

1. Hip Fractures are caused by 
Osteoporosis and Falls

2. Large Care Gap – we need to do better

3. There are estabilished guidelines on 
how to reduce mortality and fractures in 
patients who have had a hip fracture.



Existing Tools….

www.osteoporosis.ca



Thank you!

angela.m.cheung@gmail.com

osteoconnections.com

OsteoporosisUHN

OsteoUHN; AngelaMCheung

Ontario AFF line – (416)340-4843

Fax: (416)340-3215


