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Osteoporosis is a skeletal disorder characterized 

by low bone mass with micro architectural 

disruption and fragility, resulting in an increased 

risk of fracture. 

Definition



Variations in bone mass in the femur



Age-related loss of trabecular bone

Normal 50-year-

old man
58-year-old man 76-year-old man 87-year-old woman 



Average Annual Fracture Incidence Rate per 

10,000 Men and Women in Leicester, United 

Kingdom. 

Donaldson et al, J Epidemiol Commun Health 1990; 44:241.



Markers of Bone Turnover

ÅUrinary or serum C-terminal and N-terminal 

telopeptide of type I collagen

ÅBone specific alkaline phosphatase

ÅOsteocalcin  

ÅN-terminal propeptide of type I collagen



Other laboratory testing

ÅComplete blood count

ÅSerum calcium and phosforus

ÅTests of renal and hepatic function

ÅTSH

ÅVitamin D

ÅTestosterone (man only)







WHO Diagnostic Categories of Bone Mineral Density 



Å Bone mineral density is a better predictor of fractures than blood 

pressure is of stroke.

Å Relative risk of hip fracture of 2.6 for each 1 SD decrease in bone 

mineral density at the hip.

Å The relation between bone mineral density and the risk of fracture 

is continuous, with non absolute cutoff value to define a 

pathologic state.



Fracture Rate and the Number of women with Fractures 

According to Peripheral Bone Mineral Density (BMD)

Siris et al. Arch. Intern. Med; 2004.



The National Osteoporosis Foundation Indications for Bone 

Density Testing 

ÅWomen aged 65 years and older and men age 70 and older, regardless of clinical risk factors.

ÅYounger postmenopausal women and men age 50 to 70 about whom you have concern based on 

their clinical risk factor profile.

ÅWomen in the menopausal transition if there is a specific risk factor associated with increased 

fracture risk, such as low body weight, prior low-trauma fracture, or high risk medication.

ÅAdults who have a fracture after age 50.

ÅAdults with a disease or condition (e.g., rheumatoid arthritis) associated with low bone mass or 

bone loss.

ÅAdults taking medication (e.g., glucocorticoids, 5 mg or more daily for 3 or more months) 

associated with low bone mass or bone loss.

ÅAnyone being considered for pharmacologic osteoporosis therapy.

ÅAnyone being treated for osteoporosis, to monitor treatment effect.

ÅAnyone not receiving therapy in whom evidence of bone loss would lead to treatment.

ÅPostmenopausal women discontinuing estrogen should be considered for bone density testing 

according to the indications listed above.





National osteoporosis Foundation, 2004

Risk Factors for Osteoporosis and Fracture in 

Women and Men



NEJM, 2007

Risk Ratio for Hip Fracture According to Risk Factors Adjusted for Age 

and for Bone Mineral Density in Men and Women



Lifestyle Measures Recommended for Patients with Ospteopenia

NEJM, 2008



National Osteoporosis Foundation Guidelines (2008) for Pharmacologic 

Intervention in Postmenopausal Women and Men 50 Years of Age 

History of hip or vertebral fracture.

Other prior fractures and T-score between -1.0 and -2.5 at the femoral neck, total hip, or spine, as 

measured by dual-energy X-ray absorptiometry (DXA).

T-score -2.5 (DXA) at the femoral neck, total hip, or spine, after appropriate evaluation to exclude 

secondary causes.

T-score between -1.0 and -2.5 at the femoral neck, total hip, or spine and secondary causes 

associated with high risk of fracture, such as Glucocorticoid use or total immobilization.

T-score between -1 and -2.5 at the femoral neck, total hip, or spine, and a 10-year probability of 

hip fracture 3 percent or a 10-year probability of any major osteoporosis-related fracture 20 

percent based upon the US-adapted WHO algorithm.



NEJM, 2008



Anabolic Agent

ÅTeriparatide

ÅStrontium ranelate

ÅGrowth Hormone and IGF-I

ÅSclerotin antagonism 



Endocrine diseases
Hypogonadism 

Primary 

Secondary 

Delayed puberty

Estrogen deficiency

Hypercortisolism

Hyperthyroidism

Hyperparathyroidism

Vitamin D deficiency

Growth hormone deficiency

Diabetes mellitus

Gastrointestinal diseases
Subtotal or total gastrectomy

Malabsorption syndromes

Inflammatory bowel disease

Chronic biliary tract obstruction

Alactasia

Cirrhosis

Hematologic disorders 

Multiple myeloma

Lymphoma

Leukemia

Chronic hemolytic anemia

Systemic mastocylosis

Disseminated carcinoma

Connective tissue diseases
Osteogenesis imperfecta

Ehlers-Danlos syndrome

Marfan's syndrome

Homocystinuria

Drugs 

Alcohol

Heparin

Glucocorticoids

Thyroxine suppressive therapy

Anticonvulsant drugs

Gonadotropin-releasing hormone analogs

Cyclosporine

Chemotherapy

Miscellaneous causes
Anorexia nervosa

Hypercalciuria

Immobilization

Rheumatoid arthritis

Causes of osteoporosis in men and women 



Lancet, 2009

Excess Mortality from all causes after diagnosis 

of Subclinical Hyperthyroidism 



Vitamin D Deficiency

Insufficiency is defined as a 25OHD concentration of 20 to 30 ng/ml (50 

to 75 nmol/L)

Deficiency is defined as a 25OHD level less than 20 ng/ml (50 nmol/L).

With these definitions, 40 to 100 percent of 

community dwelling elderly men and 

women are deficient in vitamin D. 

NEJM, 2007



Vitamin D Metabolism



Cutaneous vitamin D production and vitamin D stores decline with age. 

This change is most prominent in the winter. In temperate areas, cutaneous 

production of vitamin D virtually ceases in winter, in the elderly.

Vitamin D intake is often low in older subjects. 

One-half of elderly women consume less than 137 IU/day of vitamin D, and 

nearly one-quarter consume less than 65 IU/day (recommended intake 400 

IU/day for people 51 to 70 years old and 600 IU/day for people 71 years old 

and older). 

Moreover, even in those with adequate vitamin D intake, achlorhydria, which 

is common in the elderly, limits calcium absorption. The net effect is that 

many elderly people have relative hypocalcemia and high serum (PTH) 

concentrations; this secondary hyperparathyroidism can be attenuated by 

the administration of physiological doses of vitamin D.

However, older persons confined indoors may have low serum calcidiol 

(25OHD) concentrations even with the current recommendations for vitamin 

D intake.







JAGS; 2009



Survival (Kaplan-Meier) curves for mortality according 

to serum 25-hydroxyvitamin D levels. 

(A) All-cause mortality.   

(B) Cardiovascular disease mortality. 

(C) Noncardiovascular disease mortality. 

Serum 25- hydroxyvitamin D levels: 

Dark solid: 100.0 nmol/L

Gray dashed: 75.0�±99.9 nmol/L 

Gray solid: 50.0�±74.9 nmol/L; 

Black dashed: 25.0�±49.9 nmol/L; 

Black solid: o25.0 nmol/L.


