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Learning Objectives
At the end of the session, the participant will be able to:

1) Determine fracture risk – FRS tool
2) Discuss current data regarding vitamin D
3) Choose the right therapy for the right patient based on 

current evidence (bone formation vs antiresorptive
therapies)

4) Determine whether your patient should have a drug 
holiday and for how long



5: FRACTURE RISK SCALE
Fracture Risk Assessment 







Fracture Risk Scale



4: VITAMIN D
New Data on Supplements and Nutrition  



VITAL Study – NEJM Nov 10, 2018
Multicenter randomized 2x2 factorial design study

N=25,871 men ≥50y and women ≥55y



The Calgary Vitamin D Study 
(JAMA 2019)



The Calgary Vitamin D Study 
(2018 ASBMR abstract)

No Benefit from high dose vitamin D on bone outcomes!
 Primary outcome –

 dose dependent detrimental effect 
on total volumetric BMD, 

 no difference (trend of detrimental 
effect) in FEA at radius or tibia

 Secondary outcomes –
 no difference in total hip BMD, 
 dose dependent detrimental effect 

on trabecular compartment (trabecular 
BMD, trabecular number) 



The Calgary Vitamin D Study 
(2018 ASBMR abstract)
No Benefit from high dose vitamin D on bone outcomes!
 Calcium issues –

 Dose-dependent hypercalcuria
(occurs in 23%) 

 Dose-dependent hypercalcemia 
(mild) (occurs in 4%)
 No difference in Cr, eGFR, kidney stones 

 Falls and fractures – no difference between groups

 Aortic calcification – no difference between groups



Vitamin D

 Vitamin D 1000-2000iu a day 
 serum 25-hydroxyvitamin D level ≥75nmol/L
 Not to exceed serum 25 OH-D ≤ 150nmol/L

Osteoporosis.ca
Osteoconnections.com



Calcium

 Calcium (Dietary and supplement) 
= 1000-1200mg a day  500-600mg

Osteoporosis.ca
Osteoconnections.com



Nutrition
Under-nutrition is common
Inadequate protein intake reduces 

muscle synthesis
~40% of older adults not meeting current 

RDA of 0.8 g/kg daily
Protein intake of 1.2-1.5 g/kg daily is 

likely optimal

Hanger, et. al. N Z Med J. 1999 26;112:88-90
Morley, J Nutr, Health, Aging, 12;452-456, 2008

Mithal, et. al., Ost Int, 2013; doi 10.1007/s00198-012-2236y  



CURRENT EVIDENCE ON 
DRUG THERAPIES

New Data on Drug Therapies



*Can be used as first-line therapy in women with menopausal symptoms. 
† Non-vertebral fractures are a composite endpoint including hip, femur, 
pelvis, tibia, humerus, radius, and clavicle.

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†     -  

Therapies with Proven Fracture Prevention

Papaioannou A, et al CMAJ 2010.

Osteoporosis Canada 2010 Clinical Practice Guidelines

Papaioannou A, et al. CMAJ. 2010;182:1864-1873.



3. TERIPARATIDE
Current Evidence on Drug Therapies   



VERO Trial: Primary Endpoint
Incidence of New Vertebral Fractures

Relative risk: 0.52
(95% CI: 0.30, 0.91)
p=0.019

Relative risk: 0.44
(95% CI: 0.29, 0.68)
p<0.0001
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Kendler DL et al. The Lancet (2018):391: 230–40



VERO Trial: Secondary Endpoint
Incidence of Pooled New and Worsened Vertebral Fractures

Relative risk: 0.46
(95% CI: 0.31, 0.68)
p<0.001
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Kendler DL et al. The Lancet (2018):391: 230–40



Teriparatide versus Risedronate: 
VERO fracture endpoint RCT

TPTD RIS RRR
n 680 680
Vertebral 
fracture

5.4% 12% 56%

Nonvertebral
fracture

3.9% 6.2% 19% 
(p =0.1)

Clinical 
fracture

4% 10% 52%

Postmenopausal women with one severe or two moderate vertebral fractures
Randomized to weekly risedronate or daily teriparatide for two years

Kendler DL et al. Osteoporos Int (2017): Suppl 1: 63-64



Results: Safety – Adverse Events 
Teriparatide 

(N=680)
Risedronate 

(N=680)
P-valuea

Patients with ≥1 TEAE, number of patients (%) 495 (72.8) 500 (73.5) 0.760
Serious TEAE 137 (20.1) 115 (16.9) 0.125
Related to study drug 87 (12.8) 66 (9.7) 0.072
Related to study procedure 4 (0.6) 4 (0.6) 1.000
Leading to treatment discontinuation 67 (9.9) 48 (7.1) 0.064
Leading to death 15 (2.2) 7 (1.0) 0.131

TEAEs (preferred term) with statistically 
significant difference, number of patients (%)

Pain in extremity 37 (5.4) 18 (2.6) 0.013
Dizziness 30 (4.4) 12 (1.8) 0.007
Hypercalcaemia 15 (2.2) 1 (0.1) <0.001
Pain 10 (1.5) 2 (0.3) 0.038
Vitamin D decreased 9 (1.3) 1 (0.1) 0.021
Dental caries 6 (0.9) 0 0.031
Bone contusion 0 6 (0.9) 0.031

a p-value from Fisher's exact or chi-squared test. In case of fewer than 10 patients with outcome data in one of the 
treatment groups, Fisher's exact test was used
N = total number of patients; TEAE: = treatment-emergent adverse event.

Kendler DL et al. The Lancet (2018):391: 230–40



Results: Key Laboratory Safety Findings
Teriparatide 

(N=680)
Risedronate 

(N=680)
P-valuea

Key laboratory events, n/N (%)b

Hypercalcemia 61/630 (9.7) 3/637 (0.5) <0.001
>10.6 and <11.0 mg/dL 39/630 (6.2) 3/637 (0.5) <0.001
>11 and ≤12.5 mg/dL 18/630 (2.9) 0 <0.001
>12.5 mg/dL 4/630 (0.6) 0 0.061

Hyperuricemia
Month 6 63/594 (10.6) 13/605 (2.1) <0.001
Month 24 65/500 (13.0) 17/511 (3.3) <0.001

Hypermagnesemia
Month 6 31/594 (5.2) 4/604 (0.7) <0.001
Month 24 24/500 (4.8) 4/511 (0.8) <0.001

a P-value from Chi-squared test or Fisher’s exact test (if <10 evaluable patients in either treatment groups).
b Based on central laboratory data and not on reports of clinical adverse events. Hypercalcemia was predefined as 
albumin-corrected serum calcium of ≥10.6 mg/dL at any time point, hyperuricemia as serum urate level of ≥7.5 
mg/dL at any time point, and hypomagnesemia as a serum magnesium <1.5 mg/dL at any time point. To convert 
the laboratory values to mmol/L multiply by 0.25 for calcium.
N = total number of patients; n = number of patients in the specified category

Kendler DL et al. The Lancet (2018):391: 230–40



2. ROMOSOZUMAB
Current Evidence on Drug Therapies   



FRAME



Incidence of clinical 
fracture at primary analysis

ARCH



Nonvertebral and Hip Fractures
ARCH











Change in BTMs 
with Romosozumab



STRUCTURE



STRUCTURE



STRUCTURE



1: DRUG HOLIDAYS
Potential Adverse Effects of Drug Therapies



Drug Therapy and the Media:
A Crisis in the Treatment of Osteoporosis

Sundeep Khosla, M.D and Elizabeth Shane MD. A Crisis in the Treatment of Osteoporosis
Journal of Bone and Mineral Research DOI 10.1002/jbmr.2888 

An article appeared in the 
New York Times entitled Fearing 
Rare Side Effects, Millions Take 
Their Chances with Osteoporosis



Vertebral Fractures after 
Denosumab Discontinuation
(2018 ASBMR Abstract – Elena Gonzalez-Rodriguez)

 single centre observational study
 35 patients with 172 spontaneous vert fxs
 1/3 had prior vertebral fractures



Reversibility of Denosumab Action on Bone Turnover & BMD

1Bone HG, et al. J Clin Endocrinol Metab 2011. Includes subjects who enrolled in the off-treatment phase
CTX: carboxy-terminal collagen crosslinks; Q1, Q3: first, third quartile; BMD: bone mineral density; CI: confidence interval

Placebo (N = 128)Denosumab (N = 128)
Study Month
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Vertebral Fractures after 
Discontinuation of Denosumab











Risk of ONJ and Atypical Fractures

Bis-AFF: Bisphosphonate-associated atypical subtrochanteric and diaphyseal femur fracture
Bis-ONJ: Bisphosphonate-associated osteonecrosis of the jaw
BMD=bone mineral density. FN=femoral neck. FRAX=fracture Risk Assessment Tool. MVA=motor vehicle accident
*10-year risk of major osteoporotic fracture by Canadian FRAX

Adapted from Brown JP, et al. Can Fam Physician. 2014;60:325-333.
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Nguyen et al, JBMR Plus 1, 2017



 Clinical and Genetic Risk 
Factors for Atypical 
Femur Fractures (AFF):

 Personalizing Osteoporosis Care

Principal Investigators: Angela Cheung, 
Shinya Ito

Co-Investigators: R Bleakney; B Carleton; R 
Rottapel; L Strug; G Tomlinson
Collaborators: JD Adachi; A Khan; Algis Jovasis; 
D Kendler; D Kiel; L Michou; C Thorne

English:
Call Sam 
at (416)340-4800 
ext 5703

Chinese:
Call Eva
at (416)340-4800
ext 8049



HOW YOU CAN HELP: 
TELL YOUR PATIENTS
RECRUITMENT: To be included, participants must:
1. Females over the age of 18
2. Currently on bone medications such as 
 bisphosphonates  such as Alendronate (Fosamax, Fosavance), Etidronate (Didrocal, Didronel), 

risedronate (Actonel), zoledronic acid (Aclasta, Zometa), pamidronate (Aredia) or 
 denosumab (Prolia, Xgeva), 
 or others for a minimum of 5 years (no maximum). 

WHAT’S INVOLVED IN STUDY PARTICIPATION:

1 study visit only where participants will provide:
• Medical/family health history, bone health, types of bone medications use/length. 
• BMD hip/spine (if not done within the last 12 months, or access to recent scan for study purposes).
• Bilateral SE femur scan or bilateral femur x-ray to rule out AFF.
• Blood sample collection (preferably fasting) for standard bone panel, genetics and serum banking
• Finger nail clipping to be analyzed for keratin structure

No cost to participation and no remuneration. 

We are actively recruiting 760 control subjects for this study. 



My thoughts on duration of therapy…               
Moderate 10yr Fx Risk High 10yr Fx Risk

after 3-5yrs of antiresorptive therapy

1) Consider BP drug holiday of 1-5 yrs,
2) If on Dmab, may want to follow with 
6 months of ALN or RIS
3) Reassess 1-2 yrs after stopping

1) Continue on antiresorptive
therapy

2) Consider switching to bone 
formation therapies

after 5-10 yrs of antiresorptive therapy

1) Consider switching to bone 
formation therapies

2) Consider drug holiday of 1-5 yrs
3) If on Dmab, may want to follow 

with 1 year of ALN or RIS
4) Reassess 1-2 yrs after stopping



HOW THIS APPLIES TO YOUR 
PATIENTS



POINTS to consider:

 Fractures are common
 Fracture risk scale is a tool for LTC 

residents
 Bisphosphonates, denosumab, teriparatide, 

romosozumab are all effective therapies
 Use a sequential combination of anabolic 

and antiresorptive therapy



POINTS to consider:
 Adverse effects (such as MVFx, AFF, ONJ) 

are rare
 STOP potent antiresorptive therapies after 

AFF and ONJ
 Duration of therapy: reassess after 3-5 yrs
 If wish to discontinue denosumab follow 

with short course of antiresorptive therapy



Summary

1) Apply FRS for fracture risk assessment in LTC residents
2) Discuss current data regarding vitamin D, calcium and 

nutrition
3) Choose the right therapy for the right patient based on 

current evidence
4) Determine whether your patient should have a drug 

holiday and for how long



Questions and Discussion



Angela.Cheung@uhn.ca

OsteoConnections.com

Facebook/OsteoporosisUHN

Twitter/OsteoUHN; /UT_CESHA

Twitter/AngelaMCheung

Angela M. Cheung

Thank You
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