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Objectives 

O Epidemiology 

O Clinical significance  

O Pathophysiology 

O Screening  and Diagnosis 

O Treatment modalities 

O Side effects  
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Background 

O ~1.5 million  osteoporotic fractures/year 

O 10 million with osteoporosis 

O 34 million with osteopenia 

O Most  postmenopausal women 

O Bone mass and bone quality 

O Qualitative changes in microarchitecture 

O Bone remodeling in dynamic equilibrium 

O Peak BMD at age 30 

O 50 year old WF   

O 15-20% hip fx  

O 50% any osteoporotic fx 
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16%  vertebral fx 

18%  hip fx 

16%  wrist fx 

40%  one of 

these fxs 



Complications of Osteoporosis 

O Kyphosis 

O Reduced FVC = each fracture    FVC by 9% 

O Increased mortality rate – associated w hip 

fxs  25% will die first year after hip fx 

O 1/3 of vertebral fxs are painful  

O Hip fracture  1/3 long term ECF 
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Risk Factors for Primary 
Osteoporosis 

O Age 

O BMD 

O Caucasian or Asian 

O Previous Fragility Fracture 

O Family Hx 

O Low BMI 

O Life Style Factors 

O Early/Surgical Menopause 
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Pathophysiology 

O Osteoclast  

O Resorption 

O T cell cytokines 

O Differentiation of precursors 

O RANKL 

O RANK 

O Osteoblasts 

O Osteoprotegerin (OPG) 
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Postmenopause? 
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O Estrogen Deficiency 

 

O RANKL 

  

O OPG 
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Estrogen Replacement 

 

 

    RANKL 

 

     Apoptosis of osteoclasts 

 

     Bone formation  stimulating type 1            

 collagen synthesis by osteoblasts 
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Perimenopause 

O Peak Bone mass  25-35 yrs 

O 5 years before menopause   femurs 

O 4-8 years after menopause  accelerated 
phase of bone loss  continuous phase 
thereafter 

O Accelerated phase  estrogen def 

O Continuous phase  inc PTH because of 
decreased intestinal Ca absorption and 
increased urinary Ca excretion 
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Diagnosis 

O Fragility Fracture (regardless of T-score) 

 

OR 

 

O T-score (lowest value) 
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O Fragility Fracture? 

O Spontaneous or following minimal trauma 

O Falling from standing height or less 
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O T-score 

O BMD expressed as the number of standard 
deviations above or below the mean BMD of 
normal young adults (30 yrs old) 

O Z-score 

O BMD expressed as the number of standard 
deviations above or below the mean BMD of 
adults of the same age and gender 

O Absolute BMD 

O Acutal BMD  g/cm2 

O Used to calculate change over time 
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T - Score 
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T -1 
• 12% 

Bone 
Loss 

T -2 
• 24% 

Bone 
Loss 

T -3 
• 36% 

Bone 
Loss 

• 2 fold 
increase 
in fx risk 

• 4 fold 
increase 
in fx risk 

• 8 fold 
increase 
in fx risk 

T-score Significance 

At about 30% bone loss (T -2.5) one can 

see osteopenic changes on radiographs  
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Treatment 

O Goal of treatment  prevention  

O For each 1 SD decrement (T score) in BMD risk of 

fracture increases by a factor of 2 to 3 

O Check Vit D status 

O Ca x Phos must be >24 to mineralize bone 

O IF patient has low Z score must strongly consider 

secondary etio for osteoporosis 
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Management 

O Non-pharm options 

O Resistance and weight bearing exercise 

O Benefit on skeletal microarchitecture  

O Fall reduction 

O Balance programs – yoga and tai chi 

O Withdrawl of psychotropic meds 

O Counseling about cigarette smoking and 

excess EtOH use 

36 



Calcium and Vit D 

O Postmenopausal women with osteoporosis 

O Ca 1000 to 1500 mg/day  

O Vit D 600 to 800 IU/day 

O Only small reduction in fracture risk 

O Mostly in institutionalized elderly 
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So what are some good sources 

of dietary calcium? 



Well Absorbed Dietary 
Sources of Calcium 

O Plain low-fat yogurt 8oz  448mg Ca 

O Mozzarella 1.5oz  333mg Ca 

O 2% Low fat milk 1 cup  293mg Ca 

O Calcium fortified OJ  261mg Ca 

O Pink Salmon 3.0oz  183mg Ca 

 

N Engl J Med 2013;369:1537-43. 38 
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Pharmacologic Therapies 

O Antiresorptive 

O Targeting osteoclast-mediated bone 

resoprtion 

O Anabolic 

O Stimulating osteoblasts to form new bone 
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Pharmacologic Therapies 
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Estrogen Replacement 

 

 

    RANKL 

 

     Apoptosis of osteoclasts 

 

     Bone formation  stimulating type 1            

 collagen synthesis by osteoblasts 
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Estrogen and SERMs 

O Low dose conjugated estrogens and ultra 

low dose estradiol 

O Breast ca, CVA, coronary and thrombotic risks 

O Raloxifene – FDA approved 

O Decreases risk of vertebral fxs by 30% 

O No effect on nonvertebral or hip fxs 
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Bisphosphonates 

O Oral and IV forms 

O Majority of Rx for osteoporosis tx 

O Generally safe 

O Must have eGFR >35 ml/min and normal 
vitamin D level (otherwise can have significant 
hypoCa with BP tx) 

O Mild hypoCa and muslce pain 

O Esophagitis  

O Two rare side effects 

O Atypical femoral neck fractures 

O Osteonecrosis of the jaw 
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O Oral Bisphosphonates (BPs) 

O Weekly doses (alendronate and risedronate) 

O Monthly doses (ibandronate and 

risendronate) 

O IV BP 

O Zolendronate q1 year 
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O Low adherence to oral BPs 

O Taken with a full glass of water 

O Empty stomach 

O Up-right x30 mins after 

O Estimated that <40% of patients are still 

taking them after 1 year 

O IV BPs – Zoledronic acid 
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O Zolendronic acid can cause flu like sxs for 

up to 3 days after the first infusion in up to 

1/3 of patients 

O Rarely after subsequent infusions 

O Give with acetaminophen – reduces by 50% 
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And now… 
Return of our good ol’ friends…  

RANK and RANKL 

55 FOREVER 



Denosumab 

O Biologic therapy 

O Binds RANKL 

O Decreasing differentiation of osteoclasts 

O Can be used with low eGFR 

O Can, like BPs, cause atypical femur fxs and 

osteonecrosis of the jaw 
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Teriparatide (PTH 1-34) 

O Anabolic agent 

O Increasing bone formation 

O Daily self injection 

O Approved for up to 2 years 

O After discontinuation – benefit is quickly lost 

O Should be followed by an antiresorptive 

agent 

O BBW  Osteosarcoma 
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O Teriparatide is amino acid sequence 1-34 of 

the human PTH molecule 

O Chronically elevated PTH leads to bone 

resorption 

O Intermittent exposure to PTH  activate 

osteoblasts more than osteoclasts 

O Net effect of once daily teriparatide is 

stimulation of new bone formation 
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On the Horizon… 

O Anti-sclerostin antibody  Romosozumab 

O Sclerostin – BMP antagonist; binding to 

LRP5/6 receptors and inhibiting the Wnt 

signaling pathway  decreased bone 

formation 

O Increased BD more than BP and teriparatide 

O Mild injection SEs 

O Monthly injections  

O On the market 2017… 
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Atypical Fractures 

O Strongest part of the femur – subtrochanteric 

and diaphyseal region 

O Hx of prodromal thigh pain, circumferential 

cortical thickening and cortical stress lesions – 

precede a complete transverse or oblique fx 

O Pathologic mechanism unclear 

O Possible that ongoing bisphosphonate 

therapy blocks targeted remodeling of cracks 
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Osteonecrosis of the jaw 

O Very low incidence 0.001% to 0.01% 

O General population <0.001% 

O Higher among patients with cancer 

O Taking higher doses of BPs or Denosumab 

O Glucocorticoids and immunosuppressives 

may increase risk 

O Prevention – stabilization of oral disease 

prior to BP use, good oral hygiene 

 

Journal of Bone and Mineral Research, Vol. 30, No. 1, 

January 2015, pp 3–23 
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Drug Holiday 

O Temporary discontinuation for up to 5 years 

O Benefits are generally retained for up to this 

amount of time 

O Holiday only in those who are considered low 

risk 

O BMD and vertebral fx status 

O Reinitiate tx no longer than 5 yrs after dc 
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Summary 
O Osteoporosis and fractures are common 

O Phases of bone loss in menopause 
O Accelerated and Continuous 

O Pathophysiology players in the game of osteoporosis 
O RANKL and RANK 

O OPG 

O RANKL/OPG ratios 

O Osteoblasts and Osteoclasts 

O New kid Sclerostin 

O When to treat 
O T score of -2.5 or less,  

O hx of vertebral or hip fracture  

O FRAX score indicates increased fracture risk 

O Non Pharm therapies 

O Ca and Vit D 

O Anabolic and Anti-resorptive therapies 

O Biologic therapies 

O Significant side effects 

O Possibility of drug holidays 
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Getting old isn’t all bad… 
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Special thanks to Dr. Robert Hawkins… 



APPENDIX 
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Case 1 

O 38 year old female with family history of mother 
with osteoporosis (mother just had hip fracture 
at age 68) 

O She does not have prior steroid use, PPI use, 
rheumatoid arthritis, tobacco or alcohol  

O She had fracture of clavicle during high impact 
motor vehicle accident 

O DEXA scan was done after she requested it 
when her mother had recent fracture. 

O Z score was -2.7 

O What is the next step? 
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O Check for causes of low bone density 
O Check routine labs including CMP and 25-OH 

Vit D. 

O Check urinary calcium excretion 
O Can use low dose hydrochlorthiazide if high 

O Check for problems with absorption 
O Such as IBD or Celiac Disease 

O Consider 24 hour urine cortisol if cushinoid 
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Case 2 

O 41 year old premenopausal female with history of 
SLE who has been on long courses of steroids and 
has had hip fracture after fall from standing position 
a year ago. She has chronically been on PPI for GI 
prophylaxis.  

O She does not have family history of 
fracture/osteoporosis or rheumatoid arthritis 

O Denies EtOH or tobacco use 

O Labs: creatinine 0.9, Calcium normal, 25-OH Vit D 15 

O DEXA scan with Z score of -3.6 at spine and -3.4 at 
hip.  

O What are the next steps? 
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O Replace Vitamin D 
O 50,000 units weekly for 8-12 weeks, then 

1000-2000 units/day 

O Advise Calcium 1000-1400 mg daily 

(supplement + diet) 

O Teriparatide may be worth considering as 

initial treatment to increase bone density 

given several fractures 
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Case 3 

O 82 year old male with end stage kidney 

disease with osteoporosis with T score of -

3.2 at lumbar spine and -2.9 at femoral 

neck.  

O He has kyphosis with vertebral compression 

fractures on x-ray of thoracic spine.  

O Estimated GFR 22, 25-OH-Vit D 40, calcium 

normal, PTH mildly elevated.  

O What is the treatment choice? 
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O Denosumab (Prolia) 

O Cannot use bisphosphonates given low 

eGFR. 

O Avoid Teriparatide given elevated PTH 

O For men, in general would be worth to check 

testosterone level and consider replacement 

therapy.  
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