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IL, interleukin; LIF, leukemia inhibitory factor; M-CSF, macrophage
colony-stimulating factor; OPG-L, osteoprotegerin ligand; PDGF,
platelet-derived growth factor; PGE2, prostaglandin E2; PTH,
parathyroid hormone; RANKL, receptor activator of nuclear factor-
kB; TGF-B, transforming growth factor B; TNF, tumor necrosis
factor; TPO, thrombospondin.
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Hypogonadal states

Turner’s syndrome

Klinefelter's syndrome

Anorexia nervosa

Hypothalamic amenorrhea

Hyperprolactinemia

Other primary or secondary
hypogonadal states

Endocrine disorders

Cushing’s syndrome
Hyperparathyroidism
Thyrotoxicosis

Diabetes mellitus (both type 1 & 2)

Acromegaly
Adrenal insufficiency

Nutritional and gastrointestinal
Disorders

Malnutrition

Parenteral nutrition
Malabsorption syndromes
Gastrectomy

Severe liver disease, especially
biliary cirrhosis

Pernicious anemia

Rheumatologic disorders
Rheumatoid arthritis
Ankylosing spondylitis

Hematologic
disorders/malignancy

Multiple myeloma

Lymphoma and leukemia

Malignancy-associated parathyroid

hormone—-related peptide (PTHrP)
production

Mastocytosis

Hemophilia

Thalassemia

Selected inherited disorders

Osteogenesis imperfecta
Marfan’s syndrome
Hemochromatosis
Hypophosphatasia
Glycogen storage diseases
Homocystinuria
Ehlers-Danlos syndrome
Porphyria

Menkes’ syndrome
Epidermolysis bullosa

Other disorders

Immobilization

Chronic obstructive pulmonary
disease

Pregnancy and lactation

Scoliosis

Multiple sclerosis

Sarcoidosis

Amyloidosis
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Glucocorticoids Excessive thyroxine
Cyclosporine Aluminum
Cytotoxic drugs Gonadotropin-releasing
Anticonvulsants hormone
Aromatase inhibitors agonists
Selective serotonin reuptake  Heparin

inhibitors Lithium

Protein pump inhibitors

Thiazolidinediones

Androgen deprivation
therapies
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Patients with new vertebral fractures (%)
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Incidence of new vertebral fractures

@ Teriparatide Relative risk: 0.44 [
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p<0.0001
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First clinical fracture in time-to-event analysis
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