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Objectives

• Understand the impact of osteoporosis and fractures

• Evaluate the strengths and limitations of current fracture risk assessment tools 

• Review osteoporosis treatment options

• Discuss duration of osteoporosis treatment and drug holidays



Impact of Osteoporosis

Fast Facts | Osteoporosis Canada



Impact of Osteoporosis and Fractures

Quality of Life

• Fractures are painful

• Changes to mobility and 
independence
• 44% of people with hip fracture   return 

home
• 10% go to another hospital
• 27% go to rehabilitation care
• 17% go to LTC

Impact on Health care system

• Estimated annual cost to the 
healthcare system is >$4.6 billion

• Multiple health care resources 
impacted emergency room, acute 
care, rehabilitation, home care, long-
term care

• Osteoporotic hip fractures account for 
more hospital bed days than stroke, 
diabetes, or heart attack

Hopkins et al. Osteoporos Int. 2016.(10):3023-32
Fast Facts | Osteoporosis Canada



Fracture leads to Fracture

• Imminent Fracture Risk

• Recency of fracture matters

• “Sentinel” fragility fracture 
associated with risk of 
subsequent fracture within 2 
years

Adachi et al. BMC Musculoskelet Disord. 2021:(1):224



Challenges Managing Osteoporosis in Older Adults

• Limitations applying current fracture risk tools to older adults

• Focus on BMD results 

• Non-skeletal risk factors affect bone health

• Comorbidities and competing priorities

• Navigating risk: benefit profiles 



ASSESSING FRACTURE 
RISK



Assessing Fracture Risk: 2010 CAROC tool



Note that recurrent falls is a 
compelling risk factor for 
pharmacologic treatment

1. Calcium
2. Vitamin D
3. Exercise
4. Falls 
Prevention



Assessing Fracture Risk: FRAX

• Calculates 10 year probability 
of major osteoporotic fracture 
and hip fracture in those age 
40-90

• HIGH risk warranting 
treatment

• major osteoporotic 
fracture risk is >20% 

• Hip fracture risk is >3%



Limitations of FRAX

• May underestimate fracture risk in those with 
T2DM. Options are to:

• Use TBS
• Add 10 years to age
• Use RA as a risk factor
• Decrease femoral neck T score by 

0.5 SD

• Difficulty ascribing appropriate weight to 
fracture history

• Does not account for risk of falls

• Underestimation of vertebral fracture 

Leslie et al. JBMR. 2018: 11:1923-1930



No need for 
BMD

Uses readily 
available data



Populations at risk in LTC

Hip fracture rates are 1.6 times higher for women in LTC and 2.2 times higher for men in LTC



FRS and hip fractures

Ioannidis et al BMJ Open 2017;7

Validated to assess 1-year 
hip fracture risk in LTC

Not yet validated in other 
health settings



TREATMENT



LIFESTYLE

1. Calcium targeting~1000-1200mg daily

2. Vitamin D 800-1000IU daily

3. Exercise

a. Weightbearing

b. Balance

c. Resistance exercises

4. Falls Prevention



Pharmacologic Treatment Options

Fracture Risedronate Alendronate Zoledronic 
acid

Denosumab Raloxifene HRT Teriparatide Romosozumab

Vertebral √ √ √ √ √ √ √ √

Hip √ √ √ √ --- √ --- √

Non-
vertebral

√ √ √ √ --- √ √ √

Adapted from 2010 Osteoporosis Canada guidelines



Drug Mechanism of 
Action

Route Dose Duration Limitations Contraindications

Bisphosphonate

Alendronate
Risedronate
Zoledronic acid

Anti-
resorptive/bone 
binding

PO
IV

35mg 
weekly
150mg 
monthly
5mg IV 
yearly

Depends on 
fracture risk

GI side effects
Inability to sit 
upright

AFF
ONJ
Cr clearance <30-35

Denosumab Anti-
resorptive/RANK 
ligand inhibitor

SC 60mg 
every 6 
months

? Risk of 
Hypocalcemia

AFF
ONJ

Teriparatide

Forteo
Osnuvo

Bone 
formation/PTH 
analogue

SC 20mcg 
daily 

24 months Cost
Daily injections

Increased risk of 
osteosarcoma

Romosozumab Dual 
action/sclerostin 
inhibitor

SC 210mcg 
monthly

12 months Cost
Not approved for 
men

Black box warning 
re: CV risk/MACE
AFF
ONJ

*Note HRT and Raloxifene not included as risks likely outweigh benefits in fracture risk reduction for older adults



Pharmacologic treatment: Which is best?

Anti-resorptive Treatment

• Usually first line due to cost effectiveness 
and ease 

• Ensure correct intake with oral 
bisphosphonates given poor bioavailability

Bone formation/Dual action

• Greater fracture risk reduction for those with 
severe osteoporosis

• VERO TRIAL: TPTD vs. Risedronate 
• ARCH STUDY:  Romosozumab + Alendronate vs.  

Alendronate alone

• Sequence of treatment matters: anabolic 
treatment optimized when used before anti-
resorptives

• DATA switch study

• Regardless of sequence, course needs to be 
followed by anti-resorptive treatment to 
preserve gains



Cost is still a barrier

New LU code for Osnuvo as of September 
2022 for AFF or ONJ



Bottom Line…

• All currently approved osteoporosis treatments in Canada are effective at reducing 
fracture risk

Treatment  > No treatment

80% of Canadians with fracture history are not prescribed treatment!

• Individualize treatment to patient factors
• Cost
• Motivation
• Goals and Functional Status



HOW LONG SHOULD WE 
TREAT: DRUG HOLIDAYS



Drug Holidays: Bisphosphonates

• Rationale
• Mechanism of bisphosphonates allows 

for potential residual anti-fracture 
effects after cessation

• To mitigate the rare but serious 
adverse effects of Atypical Femur 
Fractures and Osteonecrosis of the Jaw 
which may increase with treatment 
duration

Black et al. N Engl J Med. 2020. 383(8):743-753



Drug Holidays: Bisphosphonates

• Nevertheless, we need to think about the risk of adverse effects as well as fracture 
to decide when drug holidays should be offered

Black et al. N Engl J Med. 2020. 383(8):743-753



Brown et al.  Can Fam Physician. 2014: (4):324-33

Contextualizing 
Risk



Drug Holidays: Bisphosphonates

Consensus

Low fracture risk (<10%)
• No need for pharmacologic treatment

Moderate fracture risk (10-20%)
• Differing skeletal residency among 

bisphosphonates
• Zoledronic acid > Alendronate > Risedronate

• After 5 years of oral bisphosphonate or 3 years 
Zoledronic acid assuming good adherence 

• Reassess in 2-3 years



Drug Holidays: Bisphosphonates

High fracture risk (>20%)

FLEX RCT

Treatment with Alendronate 5 years vs. 10 years

10 year group had ongoing suppression of bone turnover, stable BMD, lower incidence of clinical vertebral 
fracture 2.4% with ALN, 5.3% with PBO (RR = 0.45, 95% CI 0.24 to 0.85)

Adverse events similar

HORIZON RCT

Treatment of Zoledronic acid from 3 to 6 years

6 year group had improved BMD compared with 3 year group and significantly lower incidence of vertebral 
fracture (OR = 0.51, 95% CI 0.26 to 0.95)

Transient increase in serum creatinine with 6 year group but no effect on renal function

Lack of 
consensus re: 
drug holiday 
for high risk



Drug Holidays: Bisphosphonates

High fracture risk (>20%)
• Consider short drug holiday after 5-10 years of treatment
• Reassess 1-2 years 

High fracture risk (>20%)
• Switch to bone formation agent

• TPTD x 24 months
• Romosozumab x 12 months



Adler et al. J Bone Miner Res. 2016: (1):16-35



Drug Holidays and Denosumab 

• Unlike bisphosphonates, we cannot apply the traditional concept of a drug holiday 
to Denosumab

• Discontinuing Denosumab needs careful consideration



Denosumab: Stopping treatment

BMD declines after treatment Rebound in bone turnover

Reduction of BMD: 6.6% lumbar spine, 5.3% total hip 
within first 12 months



Denosumab and Vertebral Fractures

• Rate of vertebral fractures lower with 
Denosumab treatment vs. placebo during 
treatment 1.2 [0.9–1.6] versus 7.0 [5.2–8.7] per 
100 participant-years

• After discontinuing Denosumab, the rate of 
vertebral fractures increased to 7.1 (5.2–9.0) 
per 100 participant-years similar to placebo
and 8.5 [5.5–11.5] per 100 participant-years.

• There was a slightly higher rate of multiple 
vertebral fractures after discontinuing 
Denosumab 4.2 [2.8–5.7] versus placebo 3.2 
[1.4–5.1] per 100 participant-years

• History of vertebral fracture was the greatest 
predictor of having multiple vertebral fractures 
after discontinuing Denosumab

Multiple Vertebral 
Fractures

Any Vertebral 
Fractures

Cummings et al. J Bone Miner Res. 2018. (2):190-198



How long can we use Denosumab?

Bone et al. Lancet Diabetes Endocrinol. 2017. (7):513-523. 



Primary outcomes: safety monitoring, adverse events

Bone et al. Lancet Diabetes Endocrinol. 2017. (7):513-523. 



Secondary Outcomes 

BMD Bone Turnover Markers

Bone et al. Lancet Diabetes Endocrinol. 2017. (7):513-523. 



Current recommendations 

Tsourdi et al. The Journal of Clinical Endocrinology & Metabolism. 2021: 106: 264–281

Optimal sequence 
still needs to be 
determined



Denosumab treatment in older adults: 
What is the bottom line?

• Limited data, but for high risk older adults, likely beneficial to continue treatment 
until further results are available because of rapid reversal of anti-resorptive effect 
with cessation 

• In those on treatment, important to not delay next dose by > 7 months





Take Home Points

• Fracture prevention is important to promote the health and wellbeing of older 
adults

• Fracture risk assessment tools are easy to use but there are some limitations when 
assessing fracture risk in older adults 

• The FRS is a validated tool in the LTC setting

• Older adults with high +/- moderate fracture risk should receive pharmacologic 
treatment
• recent/imminent fracture is important to consider

• Decisions around drug holidays in high risk patients need to be individualized

• Uncertainty still exists around discontinuation of Denosumab 
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Questions?
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