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Learning Objectives

● Participants will recognize patients that need to be evaluated for 

osteoporosis based on risk factors

● Participants will implement guidelines to diagnose osteoporosis

● Participants will identify fragility fractures and apply those principles to 

diagnosing osteoporosis

● Participants will select which of their male patients should be evaluated 

for osteoporosis
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Evidence Reviewed

ACP Clinical Guidelines, 2017 and 2023

USPSTF Guidelines, 2018

Endocrine Society Clinical Practice Guidelines, 2019/2020

NIH Osteoporosis and Related Bone Diseases National Resource Center, 2018

American Association of Family Physicians

Bone Health and Osteoporosis Foundation
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Epidemiology

● 10.2 million Americans >/=50 yo have osteoporosis (ACP)

● About 43 million Americans in the same age group have osteopenia and 

are at risk of developing osteoporosis

● 1.5 million Americans have fracture from osteoporosis

● 50% of postmenopausal (PM) women will have an osteoporotic fracture

● Over 70% of all fractures occur in women (USPSTF)
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Impact of Osteoporosis (OP)

● 20-30% increased mortality 1yr after hip fracture (USPSTF)
○ Even with treatment

○ 1 in 3 men will die in a year

■ Higher mortality in men

■ Men are offered less treatment to prevent fractures than women (ACP)

■ Age is an important indicator for mobidity/mortality in men

● Men 80yo = women 65yo

● 500,000 hospitalizations

● 180,000 nursing home admits

● Projected cost $25billion by 2025 (ACP 2017)

● Hip fractures impact all parts of life
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Patient Case

74yo F with no past medical history. Menopausal since age 50. Does not take 

any medications or supplements. BMI 27. Had a borderline normal DXA bone 

density test at age 65yo. Up to date on vaccines. What further information 

would be helpful in determining this patient’s risk for osteoporosis?
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Modifiable Risk Factors for OP

● Alcohol- >4 drinks men, >2 women

● Caffeine- >2.5 cups/day

● Tobacco

● Immobilization and inactivity

● Vit D deficiency

● Low calcium intake

● Low body weight- <128lb
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Non- modifiable Risk Factors
● Family hx of fracture

● Personal hx of fracture

● Hormone deficiency

● Age

● White or Asian ethnicity

● Female sex

● Postmenopausal (PM)

● Rheumatoid arthritis

● Chronic kidney, lung, stomach, or intestinal disease

● Hyperparathyroidism
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Medications

● Steroids

● Anticoagulants

● Anticonvulsants

● Aromatase inhibitors

● Chemotherapy

● GnRH agonist
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Patient Case, cont’d- Individual Risk Factors

● Drinks 12-24oz of diet soda per day

● Dairy intake 8oz of skim milk a few days per week

● Mom had significant stooping/kyphosis in her later years

● Pt broke left wrist 8 years ago

● Pt broke right wrist 6 months ago- saw ortho, nonoperative

What stands out to you?
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Patient Case Question
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Screening with DEXA in Women
● USPSTF- screen for OP with DXA in women 65yo and older (B)

○ Screen for OP with DXA in women <65yo who are at increased risk of 

OP- risk factors/risk assessment tool (B)

○ Re-screen every 4-8yr

● BHOF- women >/=65yo

○ PM women with risks

○ Serial bone mineral density (BMD)

● ACP- recommends against monitoring during treatment- weak evidence

● Endocrine Society- women >/= 65yo OR PM women 50+ with risk factors
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Screening in Men

● USPSTF- Insufficient evidence to screen men

● BHOF- DEXA for men >/= 70yo, men 50-69yo with risk factors

● ACP- offer tx to men who have clinical OP to reduce vertebral fx

● Endocrine Society- Men >/= 70yo

○ Men 50-69yo with additional risk factors
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Assessing OP Risk

● Several tools exist- SCORE, ORAI, OSIRIS, OST, FRAX

● Independent of bone mineral density (BMD)

● USPSTF suggests performing DXA on women <65yo if their fracture risk 

equals 8.4% (avg fracture risk for a 65yo white woman)
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frax.shef.ac.uk/FRAX/tool.

aspx?country=9
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Fragility Fracture
● Any fracture at age 50yo or older is concerning for recurrent fractures

○ Especially in the first year after a fracture

○ Even a traumatic fracture

○ Sign or symptom of OP

○ T score less helpful in predicting fracture than current fracture

● Vertebral fractures increase risk of more vertebral fractures by 5x and hip 

fracture by 2-3x (BHOF)

● These patients are underdiagnosed and undermanaged for osteoporosis 

(BHOF)

● Start treatment for OP for any recent fracture, without BMD (Endocrine 

Society)
○ 2 weeks after hip fracture (Horizon trial)
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Case Continued
74yo F with no PMH coming in for follow up. Moderate caffeine intake. 

Recent wrist fracture.

Wt- 77kg

Ht- 170cm

Let’s assess her fracture risk

● OST- 0.6- Low risk

● ORAI- 9- needs DEXA

● OSIRIS- -1.4- intermediate group- 39% in this group had OP

● SCORE- 14- increased risk for OP

● FRAX- 24% risk of fracture in 10 years
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Case Question
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Densitometria 

óssea da coluna 

lombar e do colo do 

fémur.   | Download 

Scientific Diagram 
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Diagnosing Osteoporosis

● EITHER Fragility fracture OR low BMD on DEXA
○ OP on DEXA OR Osteopenia + FRAX score

○ FRAX score gives 10yr total fracture risk or hip fx, cutoff- 20% and 3%

● Osteopenia= T score between -1.0 and >-2.5

● Osteoporosis= T score </= -2.5

● T score used for men and women older than 50yo

● Once diagnosed with OP, always have OP
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Vertebral Radiographs
● Look for fragility fracture- vertebral fractures are the most common type 

of fracture and underdiagnosed

● BHOF recommends performing XR

○ If T</= -1.0 in women 65yo or older or men 80yo or older

○ All women >/=70yo and men >/=80yo without T score

○ PM women and men >/=50yo with fragility fx

○ PM women and men >/=50yo with loss of height of >/=4cm or 1.5in 

total

■ Or 0.8in in a year

○ Recent or continued long-term steroid therapy
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Secondary OP

● OP caused by something besides aging and hormone loss

● Up to 30% of cases of OP are secondary

● When OP diagnosed, perform history and physical and lab work up for 

secondary causes of OP

○ 25 OH vit D, BMP, TSH

● BHOF- consider more in depth evaluation

○ PTH, Total T, SPEP, etc
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Non- Pharmacologic Treatment

● Insufficient evidence for physical activity
○ CDC recs 120-300min per week of mod intensity aerobic activity, weight training, and 

balance training

● Fall prevention
○ USPSTF recommends exercise and PT- weight bearing and balance training

○ Identify fall risks

○ Hip protectors

○ Review med list for polypharmacy/high risk medication

● Counsel on modifiable risk factors 
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Safehip Soft Hip Protector - Active 

Women, Small - Item #929154 

(berktree.com) OHSU 
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Calcium and Vitamin D
● No international consensus on a reference range for vit D- somewhere around 

20-30ng/ml
● Endocrine Society- calcium 1000-1200mg/d, goal vit D of 30, daily vit D 1000-

2000IU daily
● BHOF- ensure adequate calcium in the diet (1000-1200mg), goal vit D 30-50, 

supplement to achieve those levels
● NIH- calcium 1000-1200mg/d, Vit D 600-800IU/d
● ACP- appropriate cal/vit D are needed, no dose specifics

○ Excess can cause hypercal or nephrolithiasis

● AAFP recommends a balanced diet of protein, fruits/veg, calcium and Vit D
● USPSTF- rec against calcium/vit D supplementation for primary prevention of 

fracture in older women
○ Insufficient evidence for supplementation in men or premenopausal women
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Pharmacologic Treatment
● Goal of treatment: depends on the person- no fractures, stable BMD, or 

increasing BMD

● Bisphosphonates
○ Alendronate, Risedronate, Zoledronic Acid

● RANK Ligand Inhibitors
○ Denosumab

● Sclerostin inhibitors
○ Romosozumab

● Peptide Hormones (anabolic)
○ Teriparatide, Calcitonin

● Estrogen therapy
○ Estrogen or SERMs- reloxifene
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From ACP
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Bisphosphonates

● Alendronate, risedronate, zoledronic acid- reduce fx at all sites

● Considered first line for men and women (ACP)

● Mechanism of action
○ Inhibits osteoclastic activity

● Directions
○ oral - take with water, sitting up for 30 min

○ IV- yearly

● Length of therapy
○ Unknown, consider stopping after five years for oral and 3yr for IV

● Not recommended with CrCl <30-35mL/min
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Adverse Effects

● Common
○ GI- gastritis/GERD, uveitis/episcleritis, hypocalcemia

● Zoledronic acid
○ hypocalcemia, influenza like illness, uveitis, episcleritis, arthralgias, headache

● Risks with prolonged use
○ Osteonecrosis of the jaw and atypical femur fracture
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Denosumab (Prolia)

● Mechanism of action
○ Monoclonal Ab inhibits RANKL-> formation and activity of osteoclasts

● Reduces vertebral, nonvertebral, hip fx

● Subcut q6mos

● Considered second line medication

● Side effects
○ Infections, cellulitis, rash, back and extremity pain, hypersensitivity, osteonecrosis of the 

jaw, hypocalcemia, atypical femur fracture

● Cessation of therapy results in rebound severe bone turnover until about 

2yr post cessation leading to multiple fractures
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Very High Risk

● Per ACP
○ Older age

○ Recent fracture

○ Multiple fractures

○ Multiple OP risk factors

○ Failed other therapies 
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Romosozumab (Evenity)
● Monoclonal antibody inhibits sclerostin

○ Sclerostin causes bone turnover

● Increases BMD more than alendronate and teriparatide (BHOF)

● Reduces vertebral and other fractures, but not hip (ACP)

● Being utilized as first choice in women at very high risk (ACP)

● Subcut monthly (2 injections at a time) for 1 year and then transition to 

bisphosphonate or denosumab
○ Less effective after 1 year

● Side effects/warnings- increased MI, stroke, CV death
○ Hypocalcemia, osteonecrosis of the jaw, atypical femur fracture

● Contraindicated in people with stroke or MI in the last year 
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Teriparatide

● Recombinant human parathyroid hormone

● Reduces vertebral and nonvertebral fractures but not all fracture types 

(hip)

● Consider as first choice (interchangeable with remosozumab) for women 

at very high risk (ACP) and then transition to bisphosphonate or 

denosumab

● Side effects
● GI, headache, hypercalcemia, renal, dizziness, palpitations
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Raloxifene Abaloparatide
● Selective Estrogen Receptor Modulator

● ACP can’t recommend for or against

● Considerable risks- hot flashes, VTE, CVA

● Prevents vertebral fractures only

● Parathyroid hormone related peptide

● ACP can’t recommend for or against

● Side effects
○ GI, headache, hypercalcemia, renal, 

dizziness, palpitations
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Calcitonin

● Antiresorptive

● Reduces vertebral fracture only

● Modest analgesic properties

● No longer recommended by ACP
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Bisphosphonate Duration of Therapy

● Unclear evidence regarding duration of therapy and monitoring

● In 15yr, 10% normal/mild osteopenia develop OP- T>-1.49

● T -1.5 to -1.99- 10% develop OP in 5yr

● T -2 to -2.49- 10% develop OP in 1yr

● High risk patients likely benefit from more than 5yr of treatment

● BHOF- drug holiday 5yr oral, 3yr IV bisphos

● IF high risk for fracture- T <-2.5 or fracture during treatment:

○ 10yr for oral bisphosphonate, 6yr IV bisphos
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Osteonecrosis of the Jaw (ONJ) and Atypical Femur 
Fracture (AFF)
● ONJ

○ Rare- associated with bisphosphonate and denosumab- 1-10/100,000

○ Slightly increased over baseline population

○ Associated with treatment over 5 years

○ Dental care may help prevent osteonecrosis

○ More common in those receiving high doses for cancer

● AFF
○ Rare- associated with bisphosphonates, denosomab, romosozumab

○ Unclear if associated with duration of use

○ Femoral shaft fracture

○ Preceded by thigh/groin pain

○ Associated with treatment >3 years but more commonly 7yr
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Case Outcome

● 74yo F with recent wrist fracture went to her doctor. Received a bone 

density test- did not know the results. Was started on alendronate and 

calcium. She is not sure the length of treatment or when she will be tested 

again.
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Take Home Points

● Take action on patients with fracture at 50yo or older

● Consider risk factors in patients younger than 65yo, use risk calculators to 

identify those who need to be screened earlier

● Consider which male patients you might screen and/or treat

● Bisphosphonates are first line treatment in those eligible
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Resources
● American College of Physicians. (2023). Pharmacologic Treatment of Primary Osteoporosis or Low Bone Mass to Prevent Fractures in 

Adults: A Living Clinical Guideline From the American College of Physicians. (acpjournals.org)
● US Preventive Services Task Force. Screening for Osteoporosis to Prevent Fractures: US Preventive Services Task Force 

Recommendation Statement. JAMA. 2018;319(24):2521–2531. doi:10.1001/jama.2018.7498
● Richard Eastell, Clifford J Rosen, Dennis M Black, Angela M Cheung, M Hassan Murad, Dolores Shoback, Pharmacological Management 

of Osteoporosis in Postmenopausal Women: An Endocrine Society Clinical Practice Guideline, The Journal of Clinical Endocrinology & 
Metabolism, Volume 104, Issue 5, May 2019, Pages 1595–1622, https://doi.org/10.1210/jc.2019-00221

● Osteoporosis International (2022) 33:2049–2102 https://doi.org/10.1007/s00198-021-05900-y
● Densitometria óssea da coluna lombar e do colo do fémur.   | Download Scientific Diagram (researchgate.net)
● Centers for Disease Control and Prevention. Physical activity and health. https://www.cdc.gov/physicalactivity/basics/pa-

health/index.htm. Updated February 13, 2018. Accessed Jan, 2024.
● Lyles KW, Colo´ n-Emeric CS,Magaziner JS, Adachi JD, Pieper CF, Mautalen C, Hyldstrup L, Recknor C, Nordsletten L, Moore KA, 

Lavecchia C, Zhang J, Mesenbrink P, Hodgson PK, Abrams K, Orloff JJ, Horowitz Z, Eriksen EF, Boonen S; HORIZON Recurrent Fracture 
Trial. Zoledronic acid and clinical fractures and mortality after hip fracture. N Engl J Med. 2007;357(18): 1799–1809.

● W. B. Sedrine, T. Chevallier, B. Zegels, A. Kvasz, M-C. Micheletti, B. Gelas & J-Y. Reginster (2002) Development and assessment of the 
Osteoporosis Index of Risk (OSIRIS) to facilitate selection of women for bone densitometry, Gynecological Endocrinology, 16:3, 245-
250, DOI: 10.1080/gye.16.3.245.250

● Safehip Soft Hip Protector - Active Women, Small - Item #929154 (berktree.com)
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