The Diagnosis and Treatment of Osteoporosis
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Osteoporosis is a risk factor for fracture just as hypertension is for stroke. It is a silent disease until it is complicated by fractures after
minimal trauma. These fractures are common and a growing major public health problem with impact that crosses medical, social,
and economic lines. Osteoporosis can be prevented, diagnosed and treated before any fracture occurs. It is important to identify and
address potential risk factors by a careful history, physical examination, and basic laboratory testing. The aim of this study is to pro-
vide a thorough updated review of the diagnosis and treatment of osteoporosis.
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Table 1. WHO definition of osteoporosis based on bone miner-
al density. (Adapted from reference 4)

Classification T-score®

Normal T-score >-1.0
Low bone mass (osteopenia) -2.5 < T-score < -1.0
Osteoporosis T-score <-2.5

Severe or established osteoporosis  T-score <-2.5 with one or more fractures

®T-score is standard deviation of a young-adult reference population.
Although these definitions are necessary to establish the presence of
osteoporosis, they should not be used as the sole determinant of
treatment decisions.
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Figure 1. Pathogenesis of osteoporosis-related fracture. Bone
mass is determined by peak bone mass and bone loss. The in-
creased risk factors of osteoporosis-related fractures include
general factors that relate to aging and sex steroid deficiency, as
well as specific risk factors, such as use of glucocorticoids, re-
duced bone quality. Fractures result when weakened bone is
overloaded, often by falls or certain activities of daily living
(Adapted from reference 4).

Table 2. Risk factors of osteoporosis and fractures. (Modified from reference 2-6)

Genetic factors

Asian or white ethnic origin, female sex, age, family history of hip fracture, previous fragility fracture, premature menopause

Lifestyle factors

Alcohol abuse, low calcium intake, vitamin D insufficiency, smoking, falling, low body weight, high salt intake, amenorrhea (> 1 year), inadequate

physical activity, immobilization

Disorders

Endocrine: Hypogonadism, anorexia nervosa, hyperprolactinemia, Cushing's syndrome, thyrotoxicosis, diabetes mellitus, hyperparathyroidism

Gastrointestinal: malabsorption, gastric surgery, inflammatory bowel disease

Rhematoid: rheumatoid arthritis, ankylosing spondylitis, Lupus

Hematologic: multiple myeloma, leukemia, lymphoma central nervous system: epilepsy, multiple sclerosis, Parkinsons'disease, stroke

Genetic: osteogenesis imperfect, Marfan syndrome, hypercalciuria

Medications

Glucocorticoids, anticonvulsants, excess thyroid hormone, anticoagulants, depo-medroxyprogesterone, GnRH® antagonists and agonists, aromatase
inhibitors, selective serotonin reuptake inhibitors, proton pump inhibitors, thiazolidinediones, chemotherapeutic drugs, cyclosporine

Miscellaneous

Poor visual acuity, chronic obstructive lung disease, end-stage renal disease

*GnRH, gonadotropin releasing hormone.
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Table 3. The indications of currently available bone-active agents for prevention and treatment of osteoporosis. (Modified from refer-

ence 5, 6, 27, 28)

Postmenopausal osteoporosis

Glucocorticoid-induced osteoporosis

Drug - - In men
Prevention Treatment Prevention Treatment
Estrogen .
Calcitonin
Raloxifene °
Bisphosphonate
Ibandronate °
Alendrontae ° ° °
Risedronate ) ° ° °
Zoledronate ° ° ° °
Teriparatide ° °
Denosumab
Strontium ranelate
Table 4. Evidence for fracture reduction of bone-active agents (Modified from reference 5, 6, 27, 28).
Drug Fracture risk reduction
Vertebral Nonvertebral Hip
Estrogen Yes Yes Yes
Calcitonin Yes No effect demonstrated® No effect demonstrated®
Raloxifene Yes No effect demonstrated® No effect demonstrated®
Bisphosphonate
Ibandronate Yes No effect demonstrated® No effect demonstrated®
Alendrontae Yes Yes Yes
Risedronate Yes Yes Yes
Zoledronate Yes Yes Yes
Teriparatide Yes Yes No effect demonstrated®
Denosumab Yes Yes Yes
Strontium ranelate Yes Yes Yes

®The lack of demonstrable effect at these sites should be considered in the context that the studies may not have been adequately powered.
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