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Osteoporosis: 
evaluation & management 



Case 1
• A 70-year-old woman had a fall in the restroom 

• History of DM, HTN

• Metformin, SGLT-2i, Statin, Valsartan, Amlodipine   

• She was found to have a hip fracture 

• Surgery was done 

• What happened? 

• What could have been done?
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Contributors to bone health

• Genetic factors

• Advancing age 

• Lifestyle (nutrition, physical activity, smoking, alcohol) 

• Estrogen deficiency

• Chronic illness

• Bone-damaging medications

                      

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Osteoporosis
• Low bone mass

• Microarchitectural disruption

• Skeletal fragility

• ↓ Bone strength & ↑ fracture

• Fractures: hip, vertebrae, forearm 



The burden of osteoporosis  

 • At age >50, the risk of an osteoporotic fracture (US):

 1 in 2 women (50%)

 1 in 5 men (20%)

• Mortality rate after hip fractures: 20% in the 1st year

• Hip fractures are associated with chronic pain, reduced 

   mobility, disability, and increased dependence

• After hip fracture: 

    - 60% require assistance 

    - 33% are totally dependent

• Vertebral fractures are associated with an 8-fold 

   increased mortality 

Bone Health & Osteoporosis Foundation. Osteoporos Int 2022;33(10):2049
Global Burden Disease Fracture Collaborators. Lancet Healthy Longev 2021;2(9):e580
Kanis JA, et al. Arch Osteoporos 2021;16(1):82; Curtis EM, et al. Bone 2016;87:19.



Comparing osteoporosis  
to other diseases 

 • The lifetime risk for an osteoporotic fracture is 40%     

    (same risk for cardiovascular disease)

• New cases of osteoporotic fractures per year is more than

   the annual number of new cases of myocardial infarction,

   breast cancer and prostate cancer combined

• The disability due to osteoporosis is greater than that 

  due to rheumatoid arthritis, asthma and hypertension

Borgström F, et al. Osteoporos 2020;15: 59; Benjamin EJ, et al. Circulation 137(12):e67

American Cancer Society. Surveillance research 2019. www.cancer.org; Hernlund, E, et al. Arch Osteoporos 2013; 8:136



Osteoporosis: 
fracture after fracture

• A 2nd hip fracture occurs in:

     33% of those who had a hip fracture 

     25% of those who had any osteoporotic fracture

• After a clinical or subclinical vertebral fracture:  

     There is a 5-fold increased risk for vertebral fractures

     There is a 2- to 3-fold increased risk for fractures 

       at other sites

LeBoff MS, et al. Osteoporos Int 2022;33(10):2049
Schemitsch, E. et al. Osteoporos Int 2022;33:113.
Kanis JA, et al.  Osteoporos Int 2018;29(8):1747
 Johansson, H., et al. Osteoporos Int 2017;28(3): 775



Osteoporosis: 
unrecognized & untreated 

• As many as 80–95% of patients in some studies were

  discharged following hip fracture with no  appropriate 

  diagnosis and no treatment for osteoporosis 

• Physician surveys showed lack of knowledge and 

   assessment for postmenopausal osteoporosis resulting

   in under-diagnosis and under-treatment 

Schemitsch, E. et al. Osteoporos Int 2022;33:113; Kanis JA, et al.  Osteoporos Int 2018;29(8):1747
Johansson, H., et al. Osteoporos Int 2017;28(3): 775; Kim SC, et al. Am J Med 2015;128(5):519



Osteoporosis in 
the MENA region 

• The prevalence of low bone mass is higher than western 

  countries

• Mortality rates post-hip fracture are 2-3 fold higher than  

   western populations

• There are extremely limited numbers of DXA machines

   available in the region 

    - In Morocco, there are only 0.6 DXA machines per 1 

       million people

Sweileh WM, et al. Springerplus 2014;3:427.
International Osteoporosis Foundation 2011
Baddoura R, et al.  J Clin Densitom 2011;14(4): 384.



Clinical manifestations  
of osteoporosis

• No symptoms or signs until a fracture occurs 

• Vertebral fracture

– Commonest manifestation of osteoporosis

– Mostly asymptomatic

– Can be found incidentally on imaging  

– May present as height loss or kyphosis

– Pain if acute presentation

• Other fractures:

– Hip, distal radius, wrist fractures 



Risk factors for osteoporosis
• Women ≥ 65 years, men ≥ 70 years

• Previous fracture

• History of falls

• Parental history of hip fracture

• Cigarette smoking 

• Excessive alcohol use

• Low body weight (<58 kg)

• Long term glucocorticoid use (≥ 5 mg prednisone for ≥3 months)

• Conditions contributing to osteoporosis (next slide)

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Conditions contributing 
to osteoporosis

• Hyperparathyroidism 

• Hypogonadism, hyperprolactinemia

• Premature menopause (<40 years) 

• Hyperthyroidism, Cushing’s syndrome, DM, acromegaly 

• Genetic diseases (osteogenesis imperfecta, homocystinuria)

• Gastrointestinal disorders (inflammatory bowel disease, 

    chronic liver disease, pancreatic insufficiency, malabsorption)  

• Bariatric surgery 
• Rheumatoid arthritis

• Long term glucocorticoid use (prednisone ≥ 5 mg for ≥3 months)

• Others (CKD, hemochromatosis, organ transplant) 

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Who to screen for 
osteoporosis?

• Women ≥ 65 years, men ≥ 70 years

• Age ≥ 50 years with any fracture (even if  traumatic except 

   fingers, toes, and skull)

• Age ≥ 50 years with risk factor(s):

– Conditions contributing to osteoporosis (previous slide) 

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Evaluation of osteoporosis

• History and examination

• Medical history (illnesses, medications)

• Lifestyle (diet, exercise, smoking, alcohol)

• Home conditions (independence, falls)

• Previous fractures

• Back pain

• Height loss 

• Fracture risk assessment 



Evaluation of osteoporosis

• Laboratory evaluation

• Complete blood count 

• Biochemistry (electrolytes, calcium, phosphorous,      

    albumin), liver function tests

• 25-hydroxyvitamin D

• PTH

• Testosterone, LH, FSH (men) 

• Further investigations depending on the case 

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Measurement of bone 
mineral density (BMD)

 
by Dual-energy X-ray 

Absorptiometry (DXA) scan 
 

Evaluation of osteoporosis



DXA scan machine



Interpretation of DXA 
scan results

• Usually involves the lumbar spine and one hip 

• Information provided:

       Area (cm2)

       Bone mineral content [BMC] (g) 

       Bone mineral density (g/cm2)

       T score

       Z score



T-score & Z-score

T-score

• Bone density compared 

   to young normal person

• Used for postmenopausal 

   women & men > 50 y

Z-score
• Bone density compared

     to same age person

• Used for premenopausal

   women & men < 50 y

•  in secondary osteoporosis



T-score interpretation 

- 1

0

1

- 2.5

- 3

- 4

≥ -1 Normal 

≤ -2.5 Osteoporosis  

< -1 & >-2.5 Osteopenia  

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049

Severe (established) 
osteoporosis

T score < -2.5 with fragility fracture



Interpretation of DXA 
scan results

• Lumbar spine:

    Look at T score at L1-L4

    If L1-L4 is not available, look at the lowest number 

• Hip:

    Includes: femur neck, ward’s, trochanter, inter, total

    Look at the lowest T score between neck & total 

      



DXA lumbar spine







DXA of the hip





DXA of radius (forearm)



Plan after DXA

Osteoporosis

Assess fracture risk

Using FRAX tool

Treatment 

Osteopenia



Fracture Risk Assessment 

Tool (FRAX)

• A calculator that estimates the 10-year probability of

   hip fracture and major osteoporotic fracture for 

   persons aged 40-90 years

• Region/country specific 

• Information include age, risk factors, femoral neck BMD   

• Can be used without BMD information 







Without BMD











Interpretation of FRAX tool

   A 10-year probability of hip fracture ≥3.0% 

                     OR

           A 10-year probability of major osteoporotic

                                       fracture ≥20%

            Are high risk for fracture 

 







Diagnosis of osteoporosis

• Any of the following

   1) Fragility fracture:
     - Spontaneously or from minor trauma 

   (such as a fall from a standing height)

- Usually at spine, hip, distal radius, humerus, rib, or wrist 

- Even if bone mineral density is normal

   2) T score  -2.5 on DXA scan (with or without 

         fractures)

   3) Osteopenia with high risk FRAX score (10-year 

       risk of hip fracture ≥3.0% OR  10-year risk of major 

       osteoporotic fracture ≥20%)

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



When to consider drug 
therapy for low bone mass?

 Postmenopausal women or men ≥ 50 years with

    any of the following:

      1) History of fragility fracture 

      2) Osteoporosis on DXA scan 

      3) High fracture risk:

 - Using FRAX tool

 - A 10-year probability of hip fracture ≥3.0% 

                     OR

              A 10-year probability of major osteoporotic fracture ≥20% 

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Treatment of osteoporosis:

lifestyle measures

• Adequate calcium intake (1200 mg/day)

• Adequate vitamin D intake (800-1000 units/day)

      - Aim for 25-OH vitamin D ≥20 ng/mL

      - Correct vitamin D deficiency before starting 

        drug therapy for of osteoporosis

• Smoking cessation 

• Limitation of alcohol

• Falls prevention 

• Physical activity 

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Treatment of osteoporosis:

Falls prevention

• Falls are the leading cause of fractures 

• Assess risk factors for falls 
- Stroke, dementia, poor balance, arthritis, orthostatic  

  hypotension, poor vision, medications causing dizziness, 

  home conditions (lighting, floor), weak muscles, previous fall

• Correct modifiable causes:
- Exercise for muscle strength and balance

- Address visual impairment

- Address home conditions

- Review medications (adjust/stop if needed)

  Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Treatment of osteoporosis:

Physical activity

• Weight-bearing exercises:

  - Such as walking, jogging, stair climbing, dancing, 

     and tennis

  - 30 min on most days of the week in a single session or 

    multiple sessions. (A stimulus greater than what the body

    is used to)

• Muscle-strengthening exercises:

  - Such as weight bearing, balance, resistive exercises

  - 2-3 days per week. (all at once or in multiple sessions),  

    full body or one body part per day.

 Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Drug therapy for osteoporosis

Anti-resorptionAnabolic

• Bisphosphonates

 • Denosumab

• Teriparatide 

• Abaloparatide

 • Romosozumab



Treatment of osteoporosis:
Bisphosphonates

• Recommended as 1st line agent

• Oral: Alendoronate, Risedronate, Ibandronate

• IV: Zoledronic acid, Ibandronate

• Alendoronate, Risedronate, Zoledronic acid reduced 

  vertebral & non-vertebral fractures (hip & non-hip)

• Ibandronate: reduced vertebral fractures (did not 

        reduce non-vertebral fractures) 

• Not recommended if eGFR <30 

 
American College of Physicians guidelines.  Ann Intern Med 2020;105:587



Treatment of osteoporosis:
Bisphosphonates

• Alendronate and Risedronate:

     - Approved for prevention & treatment of postmenopausal 

  osteoporosis

- Approved for treatment of osteoporosis in men

- Approved for prevention & treatment of glucocorticoid-induced 

  osteoporosis

• Alendronate dose:
- 70 mg weekly & 10 mg daily (for treatment)

- 35 mg weekly & 5 mg daily (for prevention)

• Risedronate dose:
     - 5 mg daily & 35 mg weekly 

     - 150 mg tablet monthly

 

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Treatment of osteoporosis:
Bisphosphonates

• Ibandronate reduced vertebral fractures but did not 

  reduce non-vertebral fractures (hip & nonhip)

• Ibandronate (Oral & IV forms) are approved for treatment    

    of postmenopausal 

• Oral Ibandronate is also approved for prevention of 

   postmenopausal osteoporosis

• Ibandronate dose:

- 150 mg monthly oral 

- 3 mg every 3 months IV    

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



• Oral form: 

• Taken on an empty stomach in the morning 

• With a cup of water (240 ml) 

• Stay upright for 30 minutes with no food or drinks

• Can cause gastric upset, dysphagia

• Do not use oral form if:

- Esophegeal disorders(stricture, achalasia, varices)

    [can be used in controlled GERD & PUD)

-  Roux-en-Y gastric bypass

-  Patient cannot sit upright for 30 minutes 

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049

Treatment of osteoporosis:
Bisphosphonates



• Zoledronic acid (IV) 
     - Approved for prevention & treatment of postmenopausal 

  osteoporosis

- Approved for treatment of osteoporosis in men

- Approved for prevention & treatment of glucocorticoid-induced 

  osteoporosis

- 5 mg once yearly for treatment 

- 5 mg every 2 years for prevention 

- Can cause hypocalcemia (check serum calcium before treatment)

- Can cause flu-like symptoms (use paracetamol before)

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049

Treatment of osteoporosis:

Bisphosphonates



• Blocks RANKL resulting in decreased osteoclast formation

• Used if there is intolerance, failure or contraindication 

   to bisphosphonates 

• Approved for:

    - Post menopausal osteoporosis

    - Men with osteoporosis

    - Glucocorticoid-induced osteoporosis 

    - Men at high risk for fracture receiving androgen deprivation 

      therapy for prostate cancer

    - Women at high risk for fracture receiving adjuvant aromatase 

      inhibitor therapy for breast cancer

Treatment of osteoporosis:

Denosumab

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



• Can be used in advanced CKD (eGFR <30)

• Reduced vertebral & non-vertebral (hip & non-hip) fractures

• Subcutaneous injection (60 mg) every 6 months

• Can cause hypocalcemia (check calcium before treatment)

• Can cause hypersensitivity reactions (angioedema, rash, 

   erythema multiforme, dermatitis, and urticaria)

• Stopping Denosumab has been associated with bone 

    loss & vertebral fractures

• If stopping or delaying treatment, use a bisphosphonate 

Treatment of osteoporosis:

Denosumab

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



• Teriparatide & Abaloparatide 

• Used with osteoporotic fracture, multiple risk factors 

   for fracture, or failure/intolerance to other osteoporosis 

   therapy

• Is generally used for severe osteoporosis:

• T-score of ≤ -3.5, T-score of ≤ -2.5 with a fragility fracture, 

    severe or multiple vertebral fractures 

• Reduced rates of vertebral and non-vertebral fractures

• Followed by a bisphosphonate or Denosumab 

Treatment of osteoporosis:

Anabolic agents

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



• Teriparatide:

   - Is a synthetic form of PTH

   - Is approved for treatment of osteoporosis in men and 

     women with osteoporotic fracture, multiple risk factors 

     for fracture, or failure/intolerance to other osteoporosis 

     therapy

   - Also approved for glucocorticoid-induced osteoporosis 

   - Dose: 20 micrograms daily subcutaneously 

   - Can be used for 2 years or more 

Treatment of osteoporosis:

Anabolic agents

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



• Abaloparatide:

   - Is a synthetic analog of PTH-related protein 

   - Is approved for treatment of osteoporosis in women 

     with osteoporotic fracture, multiple risk factors 

     for fracture, or failure/intolerance to other available 

     osteoporosis therapy

   - Dose: 80 micrograms daily subcutaneously 

   - Can be used for up to 2 years 

Treatment of osteoporosis:

Anabolic agents

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



• Can cause dizziness, leg cramps, and nausea  

• Can increase serum calcium

• Use cautiously or avoid in hypercalcemia and kidney 

  stones

• Avoid if increased risk of osteosarcoma (Paget’s disease 

  of bone, bone malignancies or metastases, prior skeletal 

  radiation, unexplained elevated alkaline phosphatase and 

  hereditary disorders predisposing to osteosarcoma) 

Treatment of osteoporosis:

Anabolic agents

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Treatment of osteoporosis
Romosozumab 

• A monoclonal antibody that inhibits sclerostin 

• Leads to increased bone formation and to a lesser

  extent decreased bone resorption 

• Approved for treatment of postmenopausal osteoporosis

• Usually used if very high risk for fractures or poor 

   response or intolerance to other osteoporosis therapies

• Reduced the risk of vertebral & non-vertebral fractures 

• Subcutaneous (210 mg) monthly for up to 12 months 

• Followed by a bisphosphonate or Denosumab 

 

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Treatment of osteoporosis
Romosozumab 

• Can cause hypocalcemia (check calcium before treatment)

• Can cause hypersensitivity reactions (angioedema, rash, 

   erythema multiforme, dermatitis, and urticaria)

• May increase the risk of myocardial infarction, stroke, 

  and cardiovascular death

• Should not be used if there is a history of stroke or 

  cardiovascular event in the previous year

 

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Treatment of osteoporosis

Raloxifene
• An estrogen agonist/antagonist (selective estrogen 

  receptor modulator (oral) 

• For treatment & prevention of osteoporosis in 

  postmenopausal women

• Reduced the risk of vertebral fractures (not non-vertebral)

• Reduced the risk of breast cancer 

• Used if low risk for deep vein thrombosis and for whom 

   bisphosphonates or denosumab are not appropriate or   

   with a high risk of breast cancer

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Osteonecrosis of the jaw

• A rare side effect of anti-resorptive therapy 

• Rate is 1:10,000 to 1:100,000

• Mainly with high dose IV bisphosphanate (with cancer)

• Risk increases with treatment for >5 years

• Higher risk if dental disease, dental implant or extraction 

• Also seen with Denosumab and Romosozumab

• Consider dental exam if prior dental disease 

• Good oral hygiene & regular dental care to lower risk

• Risk for fracture with not treating far exceeds the risk for 

   this rare adverse effect

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Atypical femur fracture
• The risk is 3.2 to 50 cases/100,000 person-years

• Higher risk with prolonged use of bisphosphonate (>3-5 y)

• Has been reported with bisphosphonates, denosumab, 

  and romosozumab 

• Can occur with little or no trauma and may be bilateral 

• Is usually manifested by pain in the thigh or groin area

• Diagnosed by X-ray and MRI 

• If confirmed, stop osteoporosis treatment

       - Some use anabolic agents in this case

• Risk for fracture with not treating far exceeds the risk for 

   this rare adverse effect

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Follow up after treatment 
of osteoporosis

• Assess for development of fractures, height loss, falls,  

   and new or worsening comorbidities

• Repeat DXA scan every 1-2 years 

   - More frequent monitoring if high risk (multiple fractures, 

     older age, or very low BMD)

   - Less frequent monitoring if low risk (osteopenia, 

     fracture free on treatment)

• Bone turnover markers in some patients (next slide)

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



• Bone turnover markers include:
  1) Resorption markers [serum C-telopeptide (CTX), 

       urinary N-telopeptide (NTX)] 

  2) Formation markers [procollagen type 1 N-propeptide (P1NP)]

• Bone turnover markers may:  
    - Predict bone loss in untreated postmenopausal women

   - Predict fracture risk reduction when repeated after treatment 

   - Predict magnitude of BMD increases with therapies

   - Assess patient compliance with therapy (CTX for antiresorptive and 

       P1NP for anabolic therapy; least significant change is a 40% reduction in CTX)

    - Be used during a bisphosphonate holiday to suggest when 

      medication should be restarted

Bone turnover markers 
in osteoporosis

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Monitoring osteoporosis therapy 

Continue same therapy

DXA in 2-5 years (depending on case)

Treat secondary cause

Repeat DXA in 1-2 years

• Assess adherence to therapy

• Evaluate for inadequate absorption

• Evaluate for secondary causes 

On oral bisphosphonate
(patient education, adequate calcium & vitamin D)

Repeat DXA scan in 1-2 years

Stable BMD, no fragility fracture
BMD declined or new fragility fracture

BMD declined

  T score > -2.5 

no fracture

Any of the following?
• Nonsuppressed bone turnover marker

• Side effects from oral therapy

• Nonadherence to oral therapy 

•  BMD at > 1 site

New fragility fracture

T score  -2.5

Switch or anabolic therapy 

(teriparatide, abaloparatide,

romosozumab)

Repeat DXA in 1-2 years

NoYes

Continue oral therapy

Repeat DXA in 1-2 years

Switch to IV zoledronic acid

(or Denosumab)

Repeat DXA in 1-2 yearswww.uptodate.com



Osteoporosis treatment: 
how long?

• Moderate risk (T score > -2.5 & no fracture):
• Oral bisphosphonate for 5 years

• IV bisphosphonate for 3 years

• Stop treatment (drug holiday) for up to 5 years

• High risk (T score  -2.5 &/or fracture):
• Oral bisphosphonate (or other therapy) for 10 years

• IV bisphosphonate for 6 years

• Denosumab for 5-10 years depending on patient’s risk 

   of fracture 

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



American College of Physicians 
guidelines for treatment of 

osteoporosis
• Bisphosphonates for postmenopausal osteoporosis 

• Bisphosphonates for men with osteoporosis 

• Denosumab as 2nd line for postmenopausal osteoporosis 

   if there is a contraindication or adverse effects of 

   bisphosphonates

• Denosumab as 2nd line for men with osteoporosis if 

   there is a contraindication or adverse effects of 

   bisphosphonates

• Romosozumab or Teriparatide followed by a bisphosphonate 

   for postmenopausal osteoporosis with very high risk of fracture 

 
American College of Physicians. Ann Intern Med 2023;176(2):224



Glucocorticoid-induced 
osteoporosis 

• Glucocorticoids increase bone resorption, reduce bone 

  formation, decrease intestinal calcium absorption and 

  increase renal calcium excretion

• Glucocorticoids increase the risk of fracture, particularly  

   vertebral fractures, which occur early after exposure, 

   during the rapid phase of bone loss 

• The risk of fracture is higher with advanced age, larger 

   dose, and longer duration of glucocorticoid therapy 

• The increased fracture risk has been reported with 

   prednisone doses of 2.5 to 7.5 mg daily (or equivalent) 

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Glucocorticoid-induced 
osteoporosis: evaluation 

• All adults starting or continuing prednisone ≥2.5 mg/day 

  (or equivalent) for >3 months requires an evaluation:

    1) Evaluation of fracture risk factors  

          - Dose, duration, and pattern of glucocorticoid use

          - Prior fractures (traumatic, fragility, asymptomatic),

            alcohol, smoking, hypogonadism, low body weight,

            fall history, hyperparathyroidism, rheumatoid arthritis, 

            malabsorption, and inflammatory bowel disease

    2) DXA (of hip and spine). Can also do spine x-rays 

    3) FRAX for patients age ≥40

American College of Rheumatology guidelines. Osteoporos Int 2022;33(10):2049



Glucocorticoid-induced 
osteoporosis: FRAX score

• FRAX assume a prednisolone dose of 2.5-7.5 mg/day 

• If prednisone dose is > 7.5 mg/day (or equivalent), 

  proportional increases in fracture risk should be corrected 

  by raising the FRAX score (multiply major osteoporotic 

  fracture by 1.15 and hip fracture by 1.2)

• For example, a hip fracture risk estimated at 2.0% with 

  glucocorticoid use checked in FRAX should be adjusted  

  (to 2.4%) if the prednisone dose is > 7.5 mg/day

American College of Rheumatology guidelines. Osteoporos Int 2022;33(10):2049



Glucocorticoid-induced 
osteoporosis: prevention

• The dose and the duration of glucocorticoid therapy 

   should be as low as possible 

• Topical therapy (such as inhaled glucocorticoids or 

   glucocorticoid enemas for asthma or bowel disease) is 

   preferred over oral or parenteral therapy, if possible

• Weight-bearing exercises to prevent both bone loss 

   and muscle atrophy

• Avoidance of smoking and excess alcohol

• Taking measures to prevent falls

American College of Rheumatology guidelines. Osteoporos Int 2022;33(10):2049



Glucocorticoid-induced 
osteoporosis: prevention

• Assure adequate calcium intake from diet to meet the  

   the reference total calcium intake  (1000-1200 mg/day). 

   Provide supplement if dietary intake is not adequate

• Vitamin D intake to maintain a serum 25-OH D ≥30 ng/mL 

   (usually 600-800 units/day).

   Provide supplement if dietary intake is not adequate 

• Avoidance of smoking and excess alcohol

• Taking measures to prevent falls

American College of Rheumatology guidelines. Osteoporos Int 2022;33(10):2049



Management of glucocorticoid-
induced osteoporosis

American College of Rheumatology guidelines

Category Age ≥40 years Age <40 years 

Very high fracture risk

Management

Prior osteoporotic fracture

or T score ≤ -3.5 or adjusted FRAX (MOF ≥30% 

or hip ≥4.5%)

or prednisone ≥30 mg/day for >30 days or 

cumulative dose ≥5 gm/year

PTH/PTHrP 

[2nd choice: Bisphosphonate (oral or IV), 

Denosumab)]

Prior fracture

or 

prednisone ≥30 mg/day for 

>30 days or cumulative dose 

≥5 gm/year 

Bisphosphonate (oral or IV), 

Denosumab or PTH/PTHrP

High fracture risk

 Management

T score -2.5 to -3.4

or adjusted FRAX  

(MOP 20-29% or hip 3-4.4%) 

PTH/PTHrP or Denosumab

[2nd choice: Bisphosphonate (oral or IV)]

-

Moderate fracture risk

Management

T score -1 to -2.4 or

adjusted FRAX  

(MOP 10-19% or hip 1.1-2.9%)

Bisphosphonate (oral or IV), Denosumab or  

PTH/PTHrP

Prednisone ≥7.5 mg/day for ≥6 

months and Z score < -3 or 

significant BMD loss (more 

than least significant change)

Bisphosphonate (oral or IV), 

Denosumab or PTH/PTHrP

Low fracture risk

Management

Adjusted FRAX (MOP <10%, hip <1%), 

T score > -1

No treatment 

None of the above

No treatment 



Glucocorticoid-induced 
osteoporosis: follow up

• If osteoporosis treatment is started, perform fracture risk

   every 1-2 years

• If osteoporosis treatment is not started, perform 

   fracture risk assessment every 1-2 years

• Fracture risk assessment with clinical assessment, 

   DXA scan, FRAX (for age ≥40 years)  

• If the risk remains very high, high or moderate after  

   stopping steroids, continue osteoporosis therapy

• Denosumab and PTH/PTHrP are followed by 

   bisphosphonate (oral or IV)

American College of Rheumatology guidelines. Osteoporos Int 2022;33,(10):2049



• Osteoporosis has a huge impact on health & economy  

• Osteoporosis is under-diagnosed & under-treated 

• Assess all (women & men) for osteoporosis at age 50

• Assess prior fracture and conditions causing low bone mass

• DXA scan for women ≥65 y, men ≥70 y 

• DXA scan for all age ≥50 y if risk for osteoporosis  

• Bisphosphonates are mostly first line of treatment 

• Other agents available. Consider referral to a specialist

• Appreciate glucocorticoid-induced osteoporosis 

Osteoporosis: summary 
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