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Drug-induced Osteoporosis: Mechanisms and THE AMERICAN

Clinical Implications
Gherardo Mazziotti, MD, PhD,® Ernesto Canalis, MD,>¢ Andrea Giustina, MD?

JOURNAL of
MEDICINE &

“Department of Medical and Surgical Sciences, University of Brescia, Montichiari, Italy; *Department of Research, Saint Francis
Hospital and Medical Center, Hartford, Conn; “University of Connecticut School of Medicine, Farmington.

Table 1 Drugs Associated with Osteoporosis

Hormonal therapy
Glucocorticoids
Thyroid hormone
Aromatase inhibitors
Ovarian suppressing agents
Androgen deprivation therapy
Thiazolidinediones

Psychotropic and anticonvulsant therapy
Selective serotonin reuptake inhibitors
Anticonvulsants

Drugs used for cardiovascular diseases
Heparins
Oral anticoagulants
Loop diuretics

Drugs targeting the immune system

alcineunin inhibItors >

Anti-retroviral therapy

Drugs used for gastrointestinal diseases
Proton pump inhibitors

Table 3  Clinical Aspects of Drug-induced Osteoporosis:
Impact on Bone Mineral Density and Fractures

Bone
Mineral
Density Fractures

Lumbar
Spine Hip Vertebral Nonvertebral

28-Nov-18 Bobm bsotmsdg

Glucocorticoids 1 R | T
Thyroid hormone 1 l 1 T
Aromatase inhibitors 1 R | T
Ovarian suppressing agents | l 1 T
Androgen deprivation 1 R | T
therapy
Thiazolidinediones 1 !l 1 T
Selective serotonin l L oer* T
reuptake inhibitors
Anticonvulsants l L oer* T
Heparin 1 l 1 Not determined
Oral anticoagulants A = 1 T
Loop diuretics Far I T
<Glcineurin inhibitors l ! 1 S
Anti-retro = + | T
Proton pump inhibitors 1 « 1 T

T = increased; | = decreased; ++ = unchanged.
*Fractures were assessed by a clinical approach.
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Effects of Cyclosporine, Tacrolimus, and Rapamycin on Osteoblasts
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Fig 4. Effects of CsA, FK-508, and RAPA (high and clinical dose)
on apoptosis of human osteoblasts 24 hours after stimulation. Re-
sults are expressed as the percentage of apoptosis with respect to
control cells cultured in the absence of stimuli. Values represent
mean + SEM of six independent experiments. Statistics: Mann-
Whitney test *P < .05 and **P < .01 versus confrol group.
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