




EPIDEMIOLOGY/ECONOMIC IMPACT





DEFINITIONS



OSTEOPENIA vs OSTEOPOROSIS
Osteopenia: Think of osteopenia as “pre-osteoporosis”

- Definition: T-score -1.01 to -2.49

- Majority of the population has osteopenia, not osteoporosis. 
- Key Points:
- Individuals with osteopenia have up to 80% risk for fragility fractures.
- Diagnosis of osteopenia presents an opportunity for health care workers to 

intervene. 





OSTEOPOROSIS
● Osteoporosis (greek= weak bones): 

● Systemic skeletal disease characterized by decreased bone mineral density
(BMD).

● Definitions: 
● T-score -2.50 or less, or
● History of a fragility fracture, or
● Osteopenia (T-score -1.10 to -2.49) + fragility fracture, or
● Osteopenia + increased risk of fragility fracture as defined by a validated 

fracture risk assessment tool (e.g. FRAX, SCORE, ORAI, OST, OSIRIS)

Key Points: there are multiple ways to define/diagnose osteoporosis





FRAGILITY FRACTURE





TYPES OF OSTEOPOROSIS
- Primary osteoporosis: both sexes. Women = often 

menopausal. Men = often older (age 70 and above). 

- Secondary osteoporosis: occurs secondary to 
medications, other physiological conditions, or diseases 
(i.e. chronic steroid therapy, hypogonadism, celiac 
disease, etc). 



CAUSES OF SECONDARY OSTEOPOROSIS
- Endocrine: DM, hyperparathyroid, hyperthyroid, hypogonadism, 

Cushing’s
- GI: malnutrition/absorption, EtOH, celiac disease, s/p gastric 

bypass
- Heme: blood malignancies, sickle cell, hemophilia 
- Medications…







CLINICAL PRESENTATION



CLINICAL PRESENTATION
- Recall: Osteopenia is clinically silent. 

- Screening informs diagnosis, which informs treatment — so 
who to screen?



POLL

All women should receive baseline DEXA testing at age 50 for osteoporosis.

a. True

a. False 







DEMOGRAPHICS
- Older/Elderly adults (women 65 and older, men 70 and older)
- European and Asian ancestry = increased risk (but don’t forget other 

patients of color)
- Prolonged immobility (dementia, wheelchair dependent, bed bound)
- Chronic calorie deficits (i.e. restrictive eating disorder, elite female athlete)
- Postmenopausal status (including premature ovarian failure) 



SCREENING FOR MALES..
USPSTF: “The current evidence is insufficient to assess the balance of 
benefits and harms of screening for osteoporosis to prevent 
osteoporotic fractures in men.”

…But don’t lose hope, male friends! 

Case…  69 yo male with back pain



Case MRI- lumbar

IMPRESSION

IMPRESSION: There is moderate to severe spinal stenosis due to a combination of disc bulge and ligamentum flavum hypertrophy,
facet hypertrophy and underlying congenital spinal stenosis at L2-3. This is not significantly changed from 2019.

Interval increase in left lateral recess stenosis at L3-4 due to disc bulge and facet hypertrophy when compared to 2019.

Severe bilateral foraminal narrowing at L5-S1 secondary to endplate and facet hypertrophy unchanged from 2019. Please see above 
for additional detail.



CLINICAL HISTORY:  Osteopenia.

COMPARISON:  None available.

TECHNIQUE:  Dual energy x-ray absorptiometry performed on the bilateral hips.

FINDINGS:

Bilateral hip: In the total bilateral hip, the bone density equals 0.993 and 1.000 g/cm2 on the left and right respectively. This corresponds to a T-score 
of -1.4 and -0.7 and Z-score of -0.7 and 0.0 on the left and right respectively.

Femoral neck: In the region of the femoral neck, the bone mineral density equals 0.727 and 0.883 g/cm2 on the left and right respectively.  This 
corresponds to a T-score of -2.6 and -1.4 and Z-score of -1.4 and -0.2 on the left and right respectively.

IMPRESSION:  Bone density values compatible with osteoporosis.

10 year probability of a major osteoporotic fracture of 9.7% and hip fracture of 3.0%.

According to the World Health Organization criteria for diagnosis osteoporosis:

T-score measurements greater than -1 are within normal limits.

Z -score measurements greater than -2 are within the expected range for age.



WHEN TO SCREEN MALE PATIENTS
- American Endocrine Society recommends screening for:

- Age 70 and older 
- Age 50-68 who are at increased risk 

- Low body weight 
- Previous fracture
- Chronic smoking history 

- Males should be screened with axial DEXA.



SCREENING TRANSGENDER PATIENTS
- Weak evidence suggests that agonadal states contribute to an increased risk of osteoporosis, however long term 

studies are lacking.
- There is insufficient evidence to guide recommendations for bone density testing in transgender women or men.

- Transgender people (regardless of birth-assigned sex) should begin bone density screening at age 65. 
- Screening between ages 50 and 64 should be considered for those with established risk factors for osteoporosis.

- Transgender people (regardless of birth assigned sex) who have undergone gonadectomy and have a history of at 
least 5 years without hormone replacement should also be considered for bone density testing, regardless of age, 
birth-assigned sex, or gender identity (Grading: X C W)

Source: transcare.uscf.edu



BASIC WORKUP/
DIAGNOSTIC TESTING



H&P
- Potentially modifiable risk factors: 

- Current cigarette smoking 
- Low body weight (BMI)
- Estrogen deficiency (including menopause, early menopause, 

history of bilateral oophorectomy, amenorrhea >1 year in 
premenopausal patient, etc) 

- Low calcium/Vitamin D intake 
- Alcoholism (3/d)
- Sedentary lifestyle 
- Poor health/fragility 



H&P CONT…
- Non-modifiable risk factors:

- History of fracture as an adult (especially low-velocity)
- History of fragility fracture in 1st degree relative 
- White race 
- Advanced age (>50 yrs) 
- Female sex 
- Dementia (especially if sedentary, poor nutrition, etc). 
- Poor health/fragility 



BASIC LABS
- CBC
- Ca, Phos, Cr, eGFR, ALP, LFTs
- TSH, fT4
- Urine studies: 24h urine Ca, Cr, Na 
- Total testosterone
- Vitamin D 



IMAGING:
- X-ray

- Best predictor of fragility fracture is a previous history of fragility 
fracture. 

- **Remember these fractures may be occult — obtain X-ray if high 
clinical suspicion. 
- Vertebral compression fractures = most common. 



WHO GETS SCREENING X-RAYS?
- Vertebral imaging should be performed in:

- Women age 65-69 and men age 70-79 with T-score -1.50 and lower
- Women age 70 and older; men aged 80 and older with T-score -1.01 

to -2.49.
- Postmenopausal women and men with:

- History of fragility fracture in adulthood 
- Historical height loss of 1.5 inches or more
- Prospective (measured) height loss of 0.8 inches or more 
- Current long-term steroid use



DEXA
Dual Energy X-ray Absorptiometry 

- Measures bone composition/mineral density; uses 2 different low-energy X-ray 
beams. 

- Axial (central) - measures lower spine + hip
- Peripheral - measures hand/wrist, leg/heel

- Study takes approximately 10 - 20 min. 
- Patients need to hold calcium supplements 24h prior to testing (ingestion may 

interfere with DEXA readings). 









DEXA CONT…
- T-score: compares patient’s BMD to healthy, same-sex control with peak 

bone mass. 
- Normal: score of -1 and above.
- Osteopenia: score of -1.01 to -2.49.
- Osteoporosis: score of -2.5 and below (more negative).

- Estimates fracture risk; provides indication to start bone resorptive 
therapy.

- Not useful in women younger than 65/men younger than 70 without risk 
factors. 



WHAT ABOUT VITAMIN D?



VITAMIN D: SCREENING RECOMMENDATIONS
- DO NOT SCREEN ASYMPTOMATIC PATIENTS — there is no 

benefit/utility
- Check Vit D Level in the following: 

- Adult with hx of fall, fracture, fragility fracture
- Elderly with risk of fall
- Renal dz 
- Osteoporosis dx 
- Low sun exposure 
- Obesity 



VITAMIN D: SUPPLEMENTATION
- Dose: Vitamin D3 800 - 1000 IU daily.

- International Osteoporosis Foundation:
- Goal level of at least 30 ng/mL.



VITAMIN D IN BONE MINERAL DISEASE
- Low Vit D level prior to osteoporosis treatment leads to:

- Decreased response to treatment 
- Impaired bone remodeling
- Impaired Ca homeostasis 
- Compensatory rise in PTH
- Excessive bone resorption! 





TREATMENT



OSTEOPENIA: NON-PHARMACOLOGIC TREATMENT
- Lifestyle modifications (applicable to all osteopenia pts)

- Weight-bearing exercises (walking, resistance training)
- Smoking cessation 
- Avoid excessive EtOH intake (>2 drinks/day) 
- Vitamin D + Calcium supplementation (dietary is best)



OSTEOPENIA: PHARMACOLOGIC TREATMENT
- Controversial…

- Available studies have unclear/conflicting data. 
- Cost of tx may outweigh an only modest potential benefit. 
- In practice, consider the following prior to pharm tx:

- Lifestyle modifications/counseling + repeat DEXA as 
indicated

- Individual risk factors (i.e. long-term steroid use)
- Fracture risk assessment (FRAX score, etc)- 10 yr risk 

over 3% hip or 20% overall



BISPHOSPHONATE THERAPY
- Recommended as initial treatment to reduce fracture risk.
- MOA: Inhibits bone resorption by inhibiting osteoclast activity; indirectly 

increases BMD. 

- Meds: 
- Oral: alendronate, risedronate, ibandronate

- IV: zoledronic acid 5 mg yearly 
- Treat for min 5 years. 
- “Drug holiday” of 3-5 years is appropriate (until significant loss of BMD or 

fracture)
- Check DEXA q2-4 years to evaluate BMD during drug holiday. 



BISPHOSPHONATES: CONTRAINDICATIONS
- Hx of allergy/hypersensitivity 
- Hypocalcemia 
- CKD with GFR <35 mL/min; acute renal impairment 
- History of atypical femur fx or osteonecrosis of the jaw

- Note: low Vitamin D is not a contraindication!  …Make sure Vitamin 
is adequately replaced prior to starting bisphosphonate.



BISPHOSPHONATES cont… 
- Avoid oral form in patients with: 

- Esophageal disorders (achalasia, stricture, varices, 
Barrett’s)

- S/p bariatric surgery 
- Inability to stand/sit upright for 30 min after taking
- Moderate-severe cognitive impairment/dementia

- ***consider intravenous zoledronic acid instead!



OSTEOPOROSIS TREATMENT cont…
- Denosumab

- RANKL Inhibitor: prevents osteoclast formation
- Alternative to bisphosphonate tx.

- Recommended for males receiving androgen deprivation tx for 
prostate ca.

- Contraindicated if Ca levels are low 

- Potential SE: risk of rapid bone loss after discontinuation; 
increased risk of infection / neoplastic complications (studies 
pending) 



OSTEOPOROSIS TREATMENT cont…
- Other targeted treatments: 

- PTH/PTH-rp analogs: Taraparatide; abaloparatide
- SERMs: Raloxifene 
- Hormonal tx: 

- Estrogen/testosterone if indicated 
symptomatically (menopause/hypogonadism)



LONG TERM FOLLOW-UP



LONG-TERM FOLLOW-UP/MONITORING
- For Normal BMD/Low fracture risk

- North American Menopause Society: no benefit to repeating DEXA prior to 2-5 yrs.
- USPSTF: no benefit in repeating exam prior to 4-8 years. 

- Longitudinal study showed progression to osteoporosis took: 
- 15 yrs, if initial BMD normal or mild osteopenia (T score -1 .01 to -1.49)
- 5 yrs, if initial BMD showed moderate osteopenia (T score -1.5 to -1.99)   
- 1 yr, if initial BMD showed advanced osteopenia (T score -2 to -2.49)

- ACOG: 
- Repeat testing should be performed no sooner than 2 years after initial screening. 

(CONDITIONAL RECOMMENDATION, LOW-QUALITY EVIDENCE)

- Plan to repeat DEXA when initial BMD is near tx threshold, or with significant 
change in risk factors placing them at risk for accelerated bone loss. 



FOLLOW-UP/MONITORING
- Monitoring patients on treatment … sort of unclear. 

- American College of Physicians: Treat for 5 years; no monitoring (do not 
obtain DEXA) during that time. 

- American College of Endocrinology: Obtain baseline DEXA; repeat study 
every 1-3 years until findings are stable vs improved. 



DURATION OF THERAPY…also controversial
- Endocrine Society Clinical Practice Guidelines (2019) 

- 3-5 years of treatment = highly beneficial/low risk 
- Treatment duration based on multiple factors: 

- Individual’s fracture risk, treatment modality, risk of AE (AFF, ONJ, etc)
- Bisphosphonates are the only treatment shown to have longer lasting effects after 

discontinuation 
- Drug holidays ok

- Non-bisphosphonate therapies
- Effects disappear with discontinuation of therapy. 
- denosumab - increased risk of fx = unclear of return to baseline vs “rebound” 

effect 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



OTHER CONSIDERATIONS
- Generally: 

- If T-score remains in osteoporotic range at follow-up, 
consider changing therapeutic class (ex. Bisphosphonate to 
Denosumab)

- Repeat exams should be done on same DEXA machines 
(even same technologist), to decrease error between 
exams.



CASE STUDY



CASE:
60 y/o Caucasian female with history of premature ovarian failure at age 
40; admits to history of bulimia as youth and young adult.  Denies history 
of falls/fractures. 

Presents to your office for regular follow-up visit. No complaints. 



CASE: RISK FACTORS
● Caucasian (increased risk) 
● Age 60, but history of premature ovarian failure 

(menopausal)
● History of calorie-restricting eating disorder for several years  



CASE: SCREENING RECOMMENDATIONS





POLL:

What is this patient’s diagnosis?

A: Osteopenia 

B: Osteoporosis 



CASE: AXIAL DEXA RESULTS: 
- T score: -1.4 Hip; -1.7 Femoral Neck
- FRAX: 

- Risk of major osteoporotic fracture: 16.5%
- Risk of hip fracture: 3.1%

This patient does have osteoporosis. 

…What do we do next? 



CASE: TAKE-HOME POINTS
Recall there are different ways to define osteoporosis, 
including osteopenia + increased risk of fragility fracture as 
defined by validated fracture risk assessment tool.

Read and interpret your own DEXA results!



CASE: TREATMENT CONSIDERATIONS
- Address modifiable risk factors: 

- Screen for ongoing eating disorder? 
- Recommend high-impact exercise/strength training 
- Dietary supplementation

- Ca + Vit D (dietary preferred, supplements ok; note: no decrease in fracture risk!)
- Treat with pharmacotherapy: 

- Bisphosphonates - gold standard
- Follow-up: 

- 5 years; sooner as needed/indicated



TREATMENT DISPARITIES - FOOD FOR THOUGHT
- Per ACOG Clinical Practice Guidelines (September 2021): 

- Racial disparities in screening and treatment persist even after accounting for insurance/SES —
suggests healthcare bias influenced clinical decision making.  
- Black women are less likely to be screened for osteoporosis vs women in other racial/ethnic 

groups. 
- Black and Hispanic women are less likely to undergo DEXA s/p hip fracture vs white women. 
- Study of primary care practice showed that black women were less likely than white women to 

receive treatment for osteoporosis after the diagnosis had been identified. 
- Secondary analysis of the REGARDS (stroke disparities) study revealed women identifying as 

African-American were less likely to receive therapy vs women who identified as Caucasian and 
Hispanic.

- Consequence: higher rates of 1-year mortality, debility and destitution in black women vs white 
women. 

ACOG Clinical Practice Guidelines for Osteoporosis; September 2021



RECAP
● Majority of individuals with bone disease have osteopenia.
● Osteopenia + fragility fracture = osteoporosis.
● We can intervene on osteopenia with timely screening to prevent 

morbidity/mortality associated with fragility fractures. 
● Vertebral x-ray is an important screening tool.
● Bisphosphonates are first line treatment. 
● Goal Vitamin D level is > 30 prior to initiating bisphosphonate therapy.
● Treat osteoporosis for 5 years then reassess with DEXA.  Repeat DEXA based on 

clinical concern every 1-5 yrs.
● Treatment should be selected based on potential benefits, harms, cost in the setting 

of patient preference and fracture risk profile. 
● Please do not forget your patients of color or men. 
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