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Learning Objectives

•At the end of the session participants will know how 
to:
• Use bone density screening appropriately in various 

patient populations
• Optimize individualized treatment for patients at low risk 

and high risk for fracture using non-pharmacologic as well 
as pharmacologic therapy

• Be familiar with some recent controversies and unknowns 
regarding length of treatment and tools for monitoring



Question #1

A 66 year old woman ask you about osteoporosis screening.  
According to guidelines she should be screened if:

A) She has sustained a fracture as an adult

B) She is on glucocorticoids at a dose of more than 7.5mg 
daily

C) Her mother has a history of hip fracture

D) All of the above—all women over 65 should be screened 
regardless of additional risk factors



BMD= Bone mineral content in g/2D 
projected area of bone being measured

T-score=(patient’s BMD-young 
normal mean)/SD of young normal Z-score is an age matched 

comparison
Z-scores include race and 
(sometimes) weight as well.



T score

Normal -1.0 or higher

Osteopenia (low bone 
mass)

-1.1 to –2.4

Osteoporosis -2.5 and below

Severe osteoporosis -2.5 and below, with a 
low trauma fracture

Definitions by T-score in 
postmenopausal women



• Put in picutres of guidelines



Oconnor Med Clin N Am 2016



Distribution Of Elderly Female Fee-for-Service Medicare Beneficiaries By Cumulative Number 

Of DXA Tests, 2002–08. 
King A B , and Fiorentino D M Health Aff 2011;30:2362-

2370

Many women are NOT screened



Lewiecki EM et al. ASBMR Oral Presentation #1077. 2016.

DXA Medicare Payments

$82

$139

$42

Are we at the breaking point?
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65 year old woman: screening study



How should we decide whether to 
treat?

•Fracture risk is more than bone mineral 
density
• FRAX
• http://www.shef.ac.uk/FRAX/
•Developed to integrate risks factors to predict 
fracture with or without access to DXA machine.





How should we decide whether to treat?

NOF Guidelines
Treat postmenopausal women or men >50 
with:

• Hip or vertebral fracture

• T-score of <-2.5 with no other risk factors

• T-score of -1.0 to -2.5 with any of the 
following:
• (a) other prior fractures, or 
• (b) secondary cause associated with high risk of fracture, or 

• (c) 10-year fracture risk as assessed by FRAX™ of 
3% or more at the hip, 20% or more for major 
osteoporosis-related fracture (humerus, forearm, 
hip or clinical vertebral fracture)

www.nof.org



Issues with FRAX

• ?Consistency 
• 50 year old woman with low T-score

• Data for treating patients with higher BMD is lacking.

• Weighing of factors (i.e long term glucocorticoids, dose)

• Not all risk factors included: diabetes, other medications

• Hip vs spine

Watts et al. J Clin Densitometry
Watts et al JBMR 2009 
Collins G Current Osteoporosis Reports



If we decide not to treat her, when 
should she be screened again?

Gourlay ML et al. N Engl J Med 2012;366:225-233.

Women in this study were older, 67+ 
Applies to repeat studies, not screening
Everyone who had osteoporosis at baseline was not included 



Should we treat her with calcium and 
Vitamin D?
• Mixed data on fracture prevention

• Calcium and Vitamin D are given in all the trials

• Threshold Vitamins

• Too much is not better!



IOM: Calcium and Vitamin D

Raised concern for risk for harm at:
>2000 mg Ca per day

AGE Calcium 
intake

MAX

19-50 
M/F

1000 2500

51-70 M 1000 2000

51-70 F 1200 2000

71+ 1200 2000

AGE RDA 
Vitamin 
D

Max

19-70 
male and 
female

600 IU 4000 IU

70 + 800 IU 4000 IU

Endocrine Society guidelines similar but 
note it may take 1500-2000 to reach a 
level of 30ng/ml



Holick, M. F. et al. J 
Clin Endocrinol Metab 
2005;90:3215-3224

Where did the target 
of 30 ng/ml come from?



Bischoff-Ferrari HA et al. N Engl J Med 2012;367:40-49

Are there groups that may benefit from D?



Bischoff-Ferrari HA et al. N Engl J Med 2012;367:40-49



• Weight bearing exercise
• High impact (running, jumping rope, stairs)
• Low impact  (elliptical, stair stepper, fast walking)

• Muscle strengthening

• Balance exercises

• Posture exercises

• www.nof.org

EXERCISE FOR OSTEOPOROSIS

http://www.nof.org/


META-AnALYSIS: FRACTURE 
REDUCTION WITH EXERCISE

10 controlled 
exercise trials 
reported fractures
3 controlled 
exercise trails 
reported vertebral 
fractures

Exercise group 
36/754 fractures
Control Group  
73/670
Vertebral 19/103 vs
31/102

Kemmler Osteoporosis International 2013



Conclusion from Case 1

• All women ages 65 and up should be screened for 
osteoporosis with bone density

• Patients within other groups should be reviewed for risk 
factors

• FRAX can be a useful tool to help risk stratify patients 
whose bone density is in the osteopenia/low bone mass 
category

• Calcium, Vitamin D and weight bearing exercise should be a 
part of bone health, but their role in fracture prevention 
remains unclear, particularly in the younger, community 
dwelling population.



Question #2

A 74 year old man falls on ice and breaks his hip.  Which of 
the following is true:

A) His chance of dying in the next year is about 10%

B) The likelihood of finding a secondary cause of osteoporosis 
is lower than if he were female

C) This is an osteoporotic fracture

D) Bisphosphonate therapy is unlikely to help prevent future 
fracture



Pathogenesis of Fracture
Low peak 

bone mass

Adapted from Melton LJ and Riggs BL. Osteoporosis: Etiology, Diagnosis and 

Management, Raven Press 1988, pp155-179.

Age-related 

bone loss

Post 

menopausal 

bone loss

Other risk 

factors

Low bone mass

Bone quality

FRACTURE

Propensity to fall



Osteoporotic Fractures: Why Worry?
• 2 million fractures occur in the US each year.

• Approximately 50% of women over 50 will 
experience an osteoporotic fracture.

• The lifetime risk of hip fracture is 1 in 6 for 
women.

• The mortality after hip fracture is 20%

• Only 40 % of patients with hip fracture fully 
regain their pre-fracture level of 
independence .

• Vertebral fractures predict future fractures 
(5 fold vertebral and 2-3 fold hip)

Adapted from IOF Slide, www.nof.org



Medication use is trending DOWN (2002-
2011)

Journal of Bone and Mineral Research
Volume 29, Issue 9, pages 1929-1937, 20 AUG 2014 DOI: 10.1002/jbmr.2202
http://onlinelibrary.wiley.com/doi/10.1002/jbmr.2202/full#jbmr2202-fig-0002

http://onlinelibrary.wiley.com/doi/10.1002/jbmr.v29.9/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/jbmr.2202/full#jbmr2202-fig-0002


Undertreatment of Osteoporosis in Men With Hip Fracture

Arch Intern Med. 2002;162(19):2217-2222. doi:10.1001/archinte.162.19.2217



Question #3

A 73 year old woman is found to have osteoporosis on a screening 
DXA.  She is worried about treatments due to what she has read 
on line.  Help characterize her risks and benefits

A) Her risk of atypical femoral fracture is 1% over 5 years of 
bisphosphonate therapy

B) Flu like reactions can be seen with IV bisphosphonate therapy

C) If she needs a tooth extracted, markers of bone turnover can 
help gauge her risk for ONJ

D) She can reduce her risk of hip fracture by about 10% with oral 
bisphosphonate therapy



FDA Approved Osteoporosis Therapies
Drug Class Vertebral

fracture
Hip
fracture

Non 
vertebral

Cost

Raloxifene antiresorptive + $

Alendronate antiresorptive + + + generic

Risedronate antiresorptive + + + $

Ibandronate antiresorptive + $

Zoledronate antiresorptive + + + $$$

Denosumab antiresorptive + + + $$$$

Teriparatide anabolic + + $$$$$

Abaloparatide anabolic + + $$$$$



“ I have heard there 
those medications 
actually cause MORE 
fractures…”

“Those just 
make you keep 
old brittle 
bone”

“Oh no, I am 
not taking that 
stuff—it rots 
your teeth”



Bisphosphonates: Remember the 
good!

Alendronate Risedronate Ibandronate

Vertebral
Fractures
Reduction vs
placebo

45% 39% 48%

Non Vertebral 
Fractures

23% 20% 25%

Hip Fractures 53% 26% None 
published

►? Decrease breast cancer risk (observational)
►Skeletal metastases

►Decreased mortality?

Silverman Osteoporosis International 2012, Center JCEM 2011



Lyles K et al. N Engl J Med 2007;357:1799-1809

Hip Fracture Treatment with IV 
Zoledronic Acid

**included men**



Side effect concerns: Osteonecrosis of the Jaw

• Exposed necrotic bone in maxillofacial region that 
fails to heal in 6-8 weeks

• Usually follows an extraction or other invasive 
procedure

• Events are rare:
• Incidence/100,000 patient years (ASBMR Task Force)

• Oral bisphosphonates: 1.04-69
• IV bisphosphonates: 0-90
• Denosumab: 0-30.2
• Oncology: 0-12,200

Shannon et al J American Geriatrics Society 2011,  Zhang et al Rheum Dis Clin N Am 2011, ASBMR Task Force Khan et al 
JBMR 2015,     



• Other risk factors: 
• Glucocorticoids, poor oral hygiene, ill fitting 

dentures, diabetes

• Serum CTX and other bone turnover markers 
do not predict ONJ

• Dental exam and other work prior to treatment 
initiation when possible

• Communications with dental colleagues is key

Side effect concerns: Osteonecrosis 
of the Jaw

American Dental Association Guidelines November 2011, ASBMR Task Force Khan et al JBMR 2015



FIGURE 1. Representative radiographs of femoral shaft fractures sustained from minimal trauma 

in patients taking alendronate.  Although each radiograph demonstrates the pattern in its entirety, 

we have highlighted the following features. A, Fracture pattern pictured with an arch measuring 30 

degrees to highlight transverse nature. B, The arrow pointing out the unicortical beak C,

Hypertrophied cortices outlined.

Neviaser et al. J Orthop Trauma 2008

Concerns for side effects: atypical fractures



• Prevalence remains unclear
• 3.2-50 cases/100,000 patient years
• Risks goes up with longer use and declines when 

stopped
• 1.8/100,000/year with 2 year exposure
• 113/100,000/year with 8 to 9.9 year exposure
• Weigh patients individual risk of typical fracture vs 

risk of side effects.
• Investigate complaints of thigh pain in patients on 

bisphosphonates.
• Consider risks and benefits of long term treatment 

Side effect concerns: 
atypical femoral fractures

Abrahamsen Bone 2012, ASBMR Task Force JBMR 2010, JBMR January 2016



Copyright restrictions may apply.

Black, D. M. et al. JAMA 2006;296:2927-2938.

How long should we  treat with 
bisphosphonates?



Black DM et al. N Engl J Med 2012. 

Who gets a drug holiday: look at 
risks



How long to continue treatment?

• Editorial in same issue (NEJM 2012) suggests 

• Patients with femoral neck T-score < -2.5 and vertebral 
fractures and <-2.0“may benefit from more than 3-5 years 
of treatment”

• Those with T score above −2.0 are “unlikely to benefit 
from continued treatment.” 

• This cannot be extrapolated to other medications.
• Osteoporosis is a chronic long term disease, like diabetes or 

hypertension.
• The reason some medications can be stopped is that they 

are still releasing into the bone, not because the patient is 
cured.



Conclusions from Cases 2 and 3

• There are rare but serious side effects of therapy that 
need to be discussed, but the benefits of treatment in high 
risk patients generally outweigh the risks

• Communication with patients and colleagues is key

• The concept of a “drug holiday” only applies to 
bisphosphonates



Question #4

• A 68 year old man is putting a pan away in the cupboard and 
notes a sharp pain.  He goes to the emergency room and is 
found to have a T12 compression fracture.  Which of the 
following therapies has NOT been shown to prevent future 
spine fracture?

A) Denosumab

B) IV zoledronic acid

C) Testosterone 

D) Teriparatide



What are the other options?

www.surgeongeneral.gov

Bone resorption Bone formation

Antiresorptive therapy
Bisphosphonates
RANK-L inhibitor
(SERMs/Estrogen)

Anabolic therapy
Teriparatide
Abaloparatide



Currently FDA Approved therapies
Drug Class Vertebral

fracture
Hip
fracture

Non 
vertebral

Cost

Raloxifene antiresorptive + $

Alendronate antiresorptive + + + generic

Risedronate antiresorptive + + + $

Ibandronate antiresorptive + $

Zoledronate antiresorptive + + + $$$

Denosumab antiresorptive + + + $$$$

Teriparatide anabolic + + $$$$$

Abaloparatide anabolic + + $$$$$



Given how Advantages Disadvantages Cautions

Oral 
bisphosphonates

Oral daily, weekly 
or monthly

Widely available,
low cost

Side effects: 
esophagitis, MSK sx

Rare: ONJ, 
atypical 
fractures
CrCl

IV bisphosphonates IV once every 3 
months or once 
every 12

Once yearly
Avoids oral side 
effects

Side effects: acute
phase rxn MSK sx

Rare: ONJ, 
atypical 
fractures
Cr Cl

Denosumab Subcut q6 months No renal 
adjustment

Side effects: skin 
reaction, 
hypocalcemia

Rare: ONJ, 
atypical fx

Teriparatide Subcut daily Anabolic action, in 
GIO advantages for 
vs spine vs 
alendronate

Nausea, leg cramps, 
increased calcium

Avoid if RF for 
osteosarcoma:
XRT, unfused 
epiphyses

Abaloparatide Subcut daily Anabolic action
? Less 
hypercalcemia

Nausea, leg cramps, 
increased calcium

Avoid with RF 
for 
osteosarcoma:



Guidelines create confusion



GUIDELINES CAN CREATE 
CONFUSION

ACP Guidelines 2017



Abaloparatide and teripratide fracture 
data

Miller et al JAMA 2016

Neer RM et al. N Engl J Med 2001;344:1434-1441.



After 2 years of PTH, then what?

Black et al. NEJM  2005



Denosumab

Paller, CJ et al Clinical Interventions in Aging 
2012.



Denosumab – FREEDOM Trial 
(extension)

Bone, HG et al Lancet 
2017. 

-
2



How long to treat 
depends on:

• Patient risk
• Medication type

Osteoporosis medications: not all the 
same



Conclusions

• There are many options for osteoporosis treatment

• Often the highest risk patients are not being treated

• There are a variety of agents to treat osteoporosis—we 
must understand their pharmacology and the pros and cons 
of each



Thank you for your attention


