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   Disclosures 

 I have received honorariums from Amgen for 
presentations on Osteoporosis and treatment using 
Denusomab ( Prolia ) 

 Many of the slides that you will see during this 
presentation were generously  provided without bias by 
Amgen Pharmaceuticals 

 I will not be discussing any off  label use of  drug therapies 
used in the prevention and treatment of cancer therapy 
induced bone loss 
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Learning Objectives 

 To understand the prevalence of osteoporotic fractures 

 To learn how to assess fracture risk 

 To understand the role of RANKL in the pathogenesis of 
bone loss and fracture occurrence 

 To understand the consequences of aromatase inhibitor 
agents and androgen deprivation therapies on bone loss 
and fracture risk 

 To become familiar with the recommended  lifestyle and 
drug therapy interventions that can be employed to 
prevent and treat cancer therapy induced bone loss 
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Fractures from Osteoporosis are more Prevalent than 

Heart Attack, Stroke and Breast Cancer Combined1 

Prevalence in Canadian Women 
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*Canadian hip fractures from (1); Non-hip fracture data extrapolated from (2). 
†Other represents non-osteoporotic fractures  sites (humerus, clavicle, hands/fingers, patella, tibia, fibula).2 

1. Leslie WD, et al. Osteoporos Int . 2010; 21:1317‐1322; 2. Burge J, et al. J Bone Miner Res. 2007;22:465-475;  

3. Canadian Institute for Health Information (2009) Health Indicators. ; 4. Canadian Cancer Society. 2009. 

29,874 
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What is a Fragility Fracture?  

Definition of a fragility fracture*: 

A fracture that occurs spontaneously 
or following a minor trauma such as: 

 Fall from a standing height  
(i.e. on the ice) 

 Fall from a sitting position 

 Fall from a supine position  
(bed or reclining deck chair < 1 metre 
high) 

 Fall after having missed 1 to 3 steps 
in a staircase 

 After a movement outside of the 
typical plane of motion or coughing 

 
*Fragility fracture includes all bones, except skull and face, patella, hands and feet, cervical spine 

 
1. Bessette L, et al. Contemp Clin Trials. 2008; 29:194-210. 
2. Brown JP, et al. J Bone Miner Res. 2007;23(Suppl 1):M350. 
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Hip fractures 

Vertebral fractures 

As Trabecular and Cortical Bone Loss Progresses, 
Vertebral and Hip Fracture Rates Increase Exponentially 

Adapted from: Sambrook P & Cooper C. Lancet 2006;367:2010–2018.  
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Osteoporotic Fracture Incidence in Women over 

50 Years of Age 

*Includes clavicle, humerus, femur, tibia/fibia, and hands/fingers. 

Adapted from: Burge R, et al. J Bone Miner Res. 2007;22:465-475. 
1. Watts NB, et al. Endocr Pract. 2010;16:1-37. 2. Hajcsar  EE, et al. CMAJ 2000, 163:819-822.; 3. Cooper C. Am J Med. 
1997:103:12S-19S; 4. Jean et al . JBMR 2013; 28:360-71.  
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FAQs Next Slide 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

14 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

15 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

16 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

17 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

18 

© 2015 Amgen Canada Inc. All rights reserved. Do not copy or distribute. 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

19 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

20 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

21 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

22 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

23 

Prevention of GIOP 

 Activity and fall prevention 

 Ensure total calcium intake of 1500mg and at least 1000 
unit Vitamin D3 daily’ 

 The bisphosphonates alendronate  and risedronate have 
been approved for prevention of bone loss and fractures in 
patients being treated with long term glucocorticoid 
therapy ( > 3 months per year at a equivalent dose of 
greater than Prednisone 7.5mg per day ) 
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 International Osteoporosis Foundation 

Guidelines regarding Cancer Therapy Induced 

Bone Loss April 26 , 2017  

 Clinical trials have shown an approximate 10% increase   
in ABSOLUTE  fracture risk for women on AI therapy 

 Other real world studies suggest  the risk may be 
significantly higher than 10% 

 Breast cancer patients hospitalized for a fracture have 
higher risk of death compared to breast cancer patients 
without fracture 

 Compelling reasons for all women on AI therapy to receive 
early assessment and treatment 

 In ALL patients initiating AI treatment , fracture risk should 
be assessed and recommendations given in regards to 
exercise , and calcium/Vitamin D supplementation 
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 IOF Guidelines – CTIBL ( cont’d ) 

 Bone directed therapy should be recommended for the 
DURATION of AI therapy in ALL patients with : 
        
 T-score  < 2.0 SD     
        
 T-score < 1.5 with 1 additional risk factor  
   OR     
 2 or more risk factors     
        
 ( age > 65 , BMI < 20kg/m , personal  history of 
fragility fracture after age 50 , family history of hip 
fractures , oral corticosteroid therapy > 6 months , 
cigarette smoking ) without  BMD measurement 
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IOF Guidelines – CTIBL ( cont’d ) 

 Those with T-score > -1.5 SD and no risk factors should 
be managed based on bone loss the 1st year 

 Efficacy of therapy and compliance should be assessed by 
BMD after 12-24 months on therapy 
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Calcium and Vitamin D dosing 

 Calcium – 500 to 1200mg/day ( based on estimated 
dietary intake with goal to reach total daily intake of 1200-
1500 mg per day 

 

 Vitamin D – deficiency increases the  risk of cancer  
 mortality and secondary hyperparathyroidism related 
 to low Vitamin D reduces the anti-resorptive effect of 
 bisphosphonates.     
  In conjunction with calcium , Vitamin D at 
doses of 700-800u/day results in a 20% reduction in non-
vertebral fractures and 18% reduction in hip fractures in 
women without cancer ( no data for those with cancer ) 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

35 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

36 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

37 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

38 



© 2014 Amgen Canada Inc.  All rights reserved. Do not copy or distribute. 

39 

 IOF CTIBL Guidelines ( April 26 , 2017 ) - 

  Drug Therapy 

 Recommendations based on current evidence ! 
        
 6 monthly denusomab ( Prolia ) OR yearly 
zolendronate for the duration of AI therapy to prevent AI 
induced bone loss in postmenopausal women on adjuvant 
AI therapy 

 

 Zolendronate recommended when effects on disease 
recurrence is the priority ( because of the decreased 
incidence of bone recurrence and breast cancer specific 
mortality ) 

 Denusomab recommended when fracture is the dominant 
concern 
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Bone Loss in Pre-menopausal Women with Breast 

Cancer 

 Potential for bone loss during treatment is a significant 
unmet need requiring more study 

 Available evidence suggests premenopausal women 
experience significant bone loss regardless of the 
anticancer regimen AND that rates of bone loss are further 
increased in many women experiencing temporary or 
permanent amenorrhea 

 Baseline BMD not usually obtained and the CAROC and 
FRAX tools are designed to assess fracture in older 
healthy women. 

 ISCD recommends use of Z score – represents the SD in 
BMD relative to the expected BMD for women of similar 
age 
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Bone Loss in Pre-menopausal Women with Breast 

Cancer 

 Expert group recommendation –  
 premenopausal women with Z-score < -2.0 or Z- 
score < -1.0 and an annual decrease of BMD of 5-10% 
should receive bisphosphonate therapy plus calcium and 
Vitamin D 

 Most experience with IV zoledronic acid  in doses of 
anywhere from 4mg  IV every 6 months to 4 mg IV every 3 
months. Studies report BMD remaining stable during 
treatment and improving after treatment done while 
women not treated had BMD loss at 1 year of  5.5% and 
6.3% at 2 years 
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Bone Loss in Pre-menopausal Women with Breast 

Cancer 

 ABCSG-12 study –in addition to sustained bone health  in 
substudy results of overall study showed that compared to 
endocrine therapy alone adding zoledronic acid led to-
 Significant improved disease free survival ( HR .64 , 
P=.01 ). Benefit maintained at median follow up of 64 
months ( HR 0.68 , P<.05 ) AND overall survival 
significantly increased ( HR 0.66 , P<.05 )  

 Denosumab has not been evaluated in premenopausal 
women with breast cancer 
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