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Objectives Objectives 

�Identify the risk factors for sustaining a 

fragility fracture 

�Understand the pharmacologic and 
non-pharmacological treatments for 
osteoporosis 
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Osteoporosis Osteoporosis 

� Osteoporosis is a silent disease until a fracture 
occurs. 

� Osteoporosis can be prevented, diagnosed 

and treated before a fracture occurs. 

� Osteoporosis is the most common bone 
disease in humans. 

� 10 million Americans are estimated to have 
osteoporosis with another 33.6 million 
osteopenia 

� National Osteoporosis foundation guidelines 2014 
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Osteoporosis Stats… Osteoporosis Stats… 

� Osteoporotic fracture occurs every 3 seconds worldwide 

� Loss of only10% bone mass double fracture risk in spine and 
2.5x hip

� A prior fracture is associated with 86% risk of future fracture

� Most women who sustain a fragility fracture are never treated 

� 75% hip fractures occur in women 

� International Osteoporosis Foundation. https://www.iofbonehealth.org/facts-statistics
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Osteoporosis Osteoporosis 

� 2Million osteoporotic fractures occur every year

� 1 in 2 women and 1 in 5 men will suffer from 
osteoporotic fracture in their lifetime

� Only 23% women over 67 with a fracture are 
treated or tested for osteoporosis 

� 25% of patients with hip fracture die in the first year 

� Cost exceeded $19billion annually to treat fractures 
among seniors

� National Bone Health Alliance 
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Osteoporosis

World Health 
Criteria for 
Osteoporosis

� The Z score compares the 
patient’s bone mineral 
density with the mean value 
in a population of similar 
age, sex, and height. This 
information is useful in 
determining the likelihood of 
secondary osteoporosis

� Secondary osteoporosis 
includes all of the 
preceding disease 
processes discussed 

� Labs: CBC,CMP, Vit D25 OH, 
TSH, PTH 
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� The World Health Organization 

(WHO) criteria list four 

diagnostic categories on the 
basis of the T score:

� • Normal: 0 to –0.99

� • Osteopenia: –1 to –2.49

� Osteoporosis: –2.5 (eg, –3.0, –
4.0; remember that these are 

negative numbers)

� • Severe or established 

osteoporosis: –2.5, with a 

fragility fracture
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Osteoporosis Medical impact Osteoporosis Medical impact 

� Most common osteoporosis fractures occur in the hip, 
wrist, and spine. 

� Fractures can leave physical and emotional trauma 
(fear of falls, loss of self esteem, cosmetic changes)

� High morbidity and increased dependency associated 
with these fractures strain families

� Increase risk of another fracture is 2.5 x more likely after 
hip fx

� Spine fractures can have a 5 fold increase risk in another 
fx

� National osteoporosis foundation 2014
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Economic toll of osteoporosis Economic toll of osteoporosis 

� 432,000 hospital admissions annually 

� 2.5 million office visits annually

� 180,000 nursing home admissions annually

� Cost is projected to exceed $25 billion by 2025

� With the increase in baby boomers the number of fractures 
and the cost related to them could easily double/ triple by 
2040.

� National osteoporosis foundation guide 2014
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Fragility FractureFragility Fracture

�Fragility fractures are defined as fractures 
resulting from a fall from a standing height 
or less, or presenting in the absence of 
obvious trauma. Fragility fractures affect up 
to one-half of women and one-third of men 
over age fifty, and are often associated 
with low bone density. Such fractures occur 
most commonly in the hip, spine, and wrist.

� (AAOS, 2009)
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Fragility FracturesFragility Fractures

Microscopic cross section of normal trabecular 

bone on the left and osteoporotic bone on the 
right 

Fragility FractureFragility Fracture

� One of the most compelling reasons to determine the 
etiology of a fracture and provide appropriate treatment is 
that a previous low-energy fracture is among the strongest 
risk factors for new fractures. Specifically, patients with a 
low-energy fracture of the wrist, hip, proximal humerus or 
ankle have nearly a two to four-fold greater risk for future 
fractures than individuals who have never experienced a 
fracture

� Furthermore, up to half of patients with a prior vertebral 
fracture will experience additional vertebral fractures within 
three years, many within the first year. Indeed, compared 
to individuals with no history of fracture, a patient with a 
prior vertebral fracture has nearly a five-fold increased risk 
of future vertebral fractures and up to a six-fold increased 
risk of hip and other non-vertebral fractures
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Controllable risk factorsControllable risk factors

� Lack of Calcium and Vitamin D

� Smoking

� Inactive lifestyle

� Loosing weight

� Excessive alcohol intake 

� Excessive protein, caffeine, and sodium 

� Lack of fruits and vegetables  

� National Osteoporosis Foundation
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Uncontrollable Risk FactorsUncontrollable Risk Factors

� Being over age 50.

� Being female.

� Menopause.

� Family history of osteoporosis.

� Low body weight/being small and thin.

� Broken bones or height loss.

� National Osteoporosis Foundation
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Digestive and 
Gastrointestinal 
Disorders

Digestive and 
Gastrointestinal 
Disorders

Celiac Disease.

Inflammatory Bowel 
Disease (IBD). Different 
forms of IBD, such 
as Crohn’s disease and 
ulcerative colitis 

Weight Loss Surgery.

Gastrectomy

Gastrointestinal bypass 
procedures
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Neurological/ 

Nervous System 

Disorders

Neurological/ 

Nervous System 

Disorders

Stroke, Parkinson’s 
disease and multiple 
sclerosis (MS) reduce 
mobility. People with 
these conditions are more 
likely to be inactive, fall 
and have low vitamin D 
levels.

Spinal cord injuries
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Chronic obstructive pulmonary 
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Female athlete triad (includes 
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How to diagnose those at risk for fragility fracturesHow to diagnose those at risk for fragility fractures

� DEXA (Dual-Energy X-ray 
Absorptiometry) which is the test 
of choice for determining overall 
bone density of your patient 

� This test can measure the overall 
density in various anatomical 
locations but generally the 
lumbar spine and hip is preferred

� Can get false readings from 
surgical changes, positioning, 
and advanced arthritis

� The T score compares the 
patient’s bone mineral density 
with the mean value in young 
adult white women and is 
expressed in standard deviations 
above or below this mean.
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Trabecular Bone Score (TBS) Trabecular Bone Score (TBS) 

� Another tool used with DXA

� Helpful to evaluate the 
microarchitecture of the 
bone

� Has a reference range 
matched for age and 
gender 

� Helpful with borderline 
patient 
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Bone Architecture
TBS Gives more information about what is going 

on in the bone trabeculae  
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Other options to evaluate for at risk patients Other options to evaluate for at risk patients 

� The FRAX® tool has been 

developed by WHO to evaluate 

fracture risk of patients

� The FRAX® algorithms give the 

10-year probability of fracture. 
The output is a 10-year 

probability of hip fracture and 

the 10-year probability of a 
major osteoporotic fracture 

(clinical spine, forearm, hip or 

shoulder fracture).

� >3% risk hip fracture or >20% risk 

major fracture in patients 50y/o 
consider treatment  
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How does bone turnover??How does bone turnover??

International Osteoporosis foundation (IOF)

Medication Management Medication Management 

� Bisphosphonates 

� Alendronate, brand name: Fosamax®, Fosamax Plus D®, Binosto®

� Ibandronate, brand name: Boniva® 

� Risedronate, brand name: Actonel®, Atelvia® 

� Zoledronic acid, brand name: Reclast®

� Drug safety: 

� Side effects are similar for all oral bisphosphonate medications and 
include gastrointestinal problems such as difficulty swallowing, 
inflammation of the esophagus and stomach. 

� There have been rare reports of osteonecrosis of the jaw (ONJ) with long 
term use of bisphosphonates for osteoporosis, though ONJ is much more 
common following high dose intravenous bisphosphonate treatment for 
patients with cancer. The risk of ONJ appears to increase with duration of 
treatment beyond five years (NOF web site)

� Consider drug holiday after 5 years of PO or 3 years of IV bisphosphonate 
therapy if no new fracture AACE 2016
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The Basics The Basics 

� Calcium

� WOMEN

� Age 50 & younger 1,000 mg

� Age 51 & older1,200 mg

� MEN

� Age 70 & younger 1,000 mg

� Age 71 & older1,200 mg
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� MEN
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� Age 71 & older1,200 mg

� Vitamin D (D2 or D3)

� WOMEN AND MEN

� Under age 50 400-800 
international units (IU) 
daily**

� Age 50 and older800-1,000 
IU daily**
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BisphosphonatesBisphosphonates

� Work by reducing the amount of osteoclastic activity in the 
bone. Anti-resorptive agents slow bone turnover & decrease 
bone resorption

� Poorly absorbed by the body (why we take it on empty 
stomach) only about 1-5 % of the medication is absorbed

� Wait minimum 30 minutes to eat food or other medications 

� Convenient dosing from daily, weekly to monthly

� About 70 % of the absorbed medication is cleared by the 
kidney (watch creatine/ GFR)

� Most commonly tolerated Alendronate and Risedronate

� OK to use with well controlled reflux
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Bisphosphonates Contraindications  Bisphosphonates Contraindications  

� Oral bisphosphonates should also be avoided after certain 
types of bariatric surgery in which surgical anastomoses are 
present in the GI tract 

� Oral bisphosphonates should not be used as initial therapy in 
patients with esophageal disorders (eg, achalasia, esophageal 
stricture, esophageal varices, Barrett's esophagus) or with an 
inability to follow the dosing requirements (eg, stay upright for 
at least 30 minutes)

� For both oral and IV bisphosphonates, correction of 
hypocalcemia and/or vitamin D deficiency is necessary prior 
to administration.

� For both oral and IV bisphosphonates, we also inquire about 
imminent plans for invasive dental procedures (extractions, 
implants) and discuss risk factors for developing osteonecrosis 
of the jaw (ONJ), a rare complication of IV or oral therapy

� Up to date 2018
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IV BisphosphonatesIV Bisphosphonates

� Zoledronic Acid (Reclast®) and Ibandronate (Boniva®)

� Oral and IV bisphosphonates should not be used routinely in 
patients with chronic kidney disease (CKD) and an estimated 
glomerular filtration rate (eGFR) <30 to 35 mL/min

� IV Bisphosphates provide an alternative option for patients 
who cannot tolerate oral bisphosphonates or who have 
difficulty with dosing requirements, including an inability to sit 
upright for 30 to 60 minutes and/or to swallow a pill. Zoledronic
acid is administered yearly and must be infused over a period 
of at least 30 minutes, whereas ibandronate is administered 
every three months as a 15- to 30-second IV injection.

� Prior to receiving IV bisphosphonates, patients should be 
assessed for hypocalcemia, vitamin D deficiency, and renal 
impairment by measuring serum calcium, creatinine, and Vit
D25(OH)

� IV bisphosphonates may be associated with flu-like symptoms 
and hypocalcemia
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Medication Management Medication Management 

� Calcitonin 

� Brand name: Miacalcin® or Fortical® 

� Generally not used much any longer for chronic osteoporosis use. 
Has been used short term for acute fracture pain

� Drug safety

� Intranasal calcitonin can cause rhinitis, epistaxis and allergic 
reactions, particularly in those with a history of allergy to salmon. 

� The overall incidence of malignancies reported in the 21 trials was 
higher among calcitonin-salmon treated patients (4.1 percent) 
compared with placebo-treated patients (2.9 percent). The data 
were not sufficient for further analyses by specific type of 
malignancy. Increased cancer risk in rats!
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Medication Management Medication Management 

� Estrogen/Hormone Therapy (ET/HT) 

� ET brand names: e.g. Climara®, Estrace®, Estraderm®, Estratab®, 
Ogen®, Premarin®, Vivelle®; HT brand names: e.g. Activella®, Femhrt®, 
Premphase®, Prempro®

� Drug safety

� No longer first line approach 

� The Women’s Health Initiative (WHI) reported increased risks of 
myocardial infarction, stroke, invasive breast cancer, pulmonary 
emboli and deep vein thrombosis during five years of treatment 
with conjugated equine estrogen and medroxyprogesterone 
acetate (Prempro®).

� Estrogen/Hormone Therapy (ET/HT) 

� ET brand names: e.g. Climara®, Estrace®, Estraderm®, Estratab®, 
Ogen®, Premarin®, Vivelle®; HT brand names: e.g. Activella®, Femhrt®, 
Premphase®, Prempro®

� Drug safety

� No longer first line approach 
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Medical Management Medical Management 

� Estrogen Agonist/Antagonist (formerly known as SERMs): 

� Raloxifene, brand name: Evista® 

� Drug safety

� Raloxifene increases the risk of deep vein thrombosis to a 
degree similar to that observed with estrogen. It can also 
increase hot flashes and cause leg cramps. 

� Raloxifene is usually chosen for osteoporosis when there is an 
independent need for breast cancer prophylaxis.

� Estrogen Agonist/Antagonist (formerly known as SERMs): 

� Raloxifene, brand name: Evista® 

� Drug safety

� Raloxifene increases the risk of deep vein thrombosis to a 
degree similar to that observed with estrogen. It can also 
increase hot flashes and cause leg cramps. 
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Medication Management Medication Management 

� Parathyroid Hormone: In contrast to anti-resorptive agents, anabolic 
agents stimulate bone formation and activate bone remodeling

� PTH(1-34), teriparatide and abaloparatide brand name: Forteo® & Tymlos®

� The anabolic agents are not considered initial therapy for most patients. Possible 
candidates for anabolic agents include men or postmenopausal women with 
severe osteoporosis (T-score of -3.5 or below even in the absence of fractures, or T-
score of -2.5 or below plus a fragility fracture), patients with osteoporosis who are 
unable to tolerate bisphosphonates or who have contraindications to oral 
bisphosphonates (achalasia, scleroderma involving the esophagus, esophageal 
strictures), and patients who fail other osteoporosis therapies (fracture with loss of 
BMD in spite of compliance with therapy).

� Drug safety

� Side effects of this class include leg cramps, nausea and dizziness. 
Because it caused an increase in the incidence of osteosarcoma in rats 
(high doses, long duration treatment in the rodent), patients with an 
increased risk of osteosarcoma (e.g., patients with Paget’s disease of 
bone and those having prior radiation therapy of the skeleton), bone 
metastases, hypercalcemia, or a history of skeletal malignancy should 
not receive anabolic therapy. 
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unable to tolerate bisphosphonates or who have contraindications to oral 
bisphosphonates (achalasia, scleroderma involving the esophagus, esophageal 
strictures), and patients who fail other osteoporosis therapies (fracture with loss of 
BMD in spite of compliance with therapy).

� Drug safety

� Side effects of this class include leg cramps, nausea and dizziness. 
Because it caused an increase in the incidence of osteosarcoma in rats 
(high doses, long duration treatment in the rodent), patients with an 
increased risk of osteosarcoma (e.g., patients with Paget’s disease of 
bone and those having prior radiation therapy of the skeleton), bone 
metastases, hypercalcemia, or a history of skeletal malignancy should 
not receive anabolic therapy. 

Contraindications to anabolic therapyContraindications to anabolic therapy

� Primary or secondary hyperparathyroidism, even if they have low BMD

� Other hypercalcemic disorders (eg, chronic granulomatous disorders, hypercalcemia 
of malignancy) because of the possibility of exacerbating hypercalcemia

� Most common side effect is hypercalcemia & hypercalciuria (decrease oral calcium 
intact if develops, recheck, every other day dosing, if no improvement d/c therapy)

� Increased baseline risk for osteosarcoma, such as those with Paget disease of bone or 
unexplained elevation of alkaline phosphatase, bone metastases or skeletal 
malignancies, history of prior radiation therapy involving the skeleton, or 
pediatric/young adult patients with open epiphyses

� Avoid in History of renal stones 

� Maximum of 24 month therapy

� Consider anti-resorptive therapy after completion of anabolic therapy

Up to Date: https://www.uptodate.com/contents/parathyroid-hormone-parathyroid-hormone-related-protein-analogs-for-osteoporosis?source=history_widget
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Medical Management Medical Management 

� Receptor Activator of Nuclear Factor kappa-B (RANK) Ligand 

(RANKL)/ RANKL Inhibitor

� Denosumab, brand name Prolia®

� Blocks the binding of RANKL to RANK and thereby reduces the 
formation, function, and survival of osteoclasts, which results in 
decreased bone resorption and increased bone density

� Denosumab could be used as initial therapy in certain patients at 
high risk for fracture, such as older patients who have difficulty with 
the dosing requirements of oral bisphosphonates or who have 
markedly impaired renal function

� an option for patients who are intolerant of or unresponsive to other 
therapies

� Receptor Activator of Nuclear Factor kappa-B (RANK) Ligand 

(RANKL)/ RANKL Inhibitor

� Denosumab, brand name Prolia®

� Blocks the binding of RANKL to RANK and thereby reduces the 
formation, function, and survival of osteoclasts, which results in 
decreased bone resorption and increased bone density

� Denosumab could be used as initial therapy in certain patients at 
high risk for fracture, such as older patients who have difficulty with 
the dosing requirements of oral bisphosphonates or who have 
markedly impaired renal function

� an option for patients who are intolerant of or unresponsive to other 
therapies

RANKL InhibitorRANKL Inhibitor

� Drug safety

� Denosumab may cause hypocalcemia. Hypocalcemia must 
be corrected before starting denosumab. Denosumab
increased the risk of serious skin infections (cellulitis) and skin 
rash. Denosumab has been rarely associated with the 
development of ONJ, both when used to treat osteoporosis 
and to treat patients with cancer (at much higher doses), 
although it is much more common in the latter setting. 

� Denosumab is not intended for use in premenopausal women 
or children

� Patients treated with denosumab should not have a drug 
holiday after a given treatment period. If denosumab is 
discontinued, an alternative therapy to prevent rapid bone 
loss and vertebral fracture is advised (FREEDOM trial)
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Near future therapies Near future therapies 

� Sclerostin inhibitors – Sclerostin is produced by osteocytes and 
inhibits bone formation. This has shown significant promise in 
reduction of osteoporotic fractures. However, In one trial, more 
patients in the Romosozumab group had serious 
cardiovascular events (cardiac ischemic, and cerebrovascular 
accidents [0.8 versus 0.3 percent]). Several other trials have 
shown Sclerostin to decrease fracture risk and has been well 
tolerated. 
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What happens when 

we do not evaluate 

or treat osteoporosis 

??  

What happens when 

we do not evaluate 

or treat osteoporosis 

??  

Our typical compression fracture patient Our typical compression fracture patient 

When a fragility fracture does occur When a fragility fracture does occur 
� When a fragility fracture does 

occur in the hip treatment 
options are primarily surgical in 
nature.

� Treatment can range from 
bipolar prosthesis to ORIF/ DHS 
type repair

� The 30-day mortality rate after 
hip fracture is about 9 percent. 
It rises to 17 percent if the 
patient already has an acute 
medical problem. If a patient 
has heart failure while being 
treated for a hip fracture, the 
30-day mortality increases to 65 
percent. And if a patient has 
pneumonia after a hip fracture, 
the 30-day mortality increases 
to 43 percent (AAOS)
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Hip imaging Hip imaging 

CT Scan 

MRI Scan 

Spine Imaging Spine Imaging 

MRI 
scan

Bone 
scan 

CT scan 

3-D CT 

X-ray

T2 
image

T1 
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Thank you Thank you 


