
2010 50

10.2% 2030

13.6% 200

300
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20%
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1.5
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3
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FRAX
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9.5-15% 7, 8
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Antiepileptics 
Aromatase inhibitors 
Glucocorticoids Gonadotropin-releasing 
hormone agents 
Heparin 
Lithium 
Medroxyprogesterone (Depo-Provera) 
Proton pump inhibitors 
Selective serotonin reuptake inhibitors 
Thiazolidinediones (pioglitazone [Actos]) 
Thyroid hormones
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factor kappa-B ligand, 
RANKL)

RANKL
RANKL

RANKL
14, 16, 17

( P a r a t h y r o i d 
hormone analogue)

PTH
PTH insulin-like growth factor 1 (IGF1)

fibroblast growth factor 2 (FGF2) sclerostin
14, 18-20
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1-alpha-hydroxylase 25-hydroxyvitamin D 1,25-dihydroxy vitamin 
D21

(sclerostin) Wnt osteoprotegrin RANKL
Sclerostin Wnt sclerostin

14

c-jun
GSK3 Wnt/ -catenin
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 RANKL 14

( s e l e c t i v e 
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modulator, SERM)

SERMs

SERMs tamoxifen raloxifene
tamoxifen

raloxifene
SERM tamoxifen

tamoxifen23

(Selective t issue 
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regulator, STEAR)

Tibolone Tibolone 1.25 /

24 Tibolone
25
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/ /

(Bisphosphonates) 

Alendronate 70mg 200-250ml
30Risedronate 35mg

150mg

Zoledronic acid 5mg

Ibandronate 3
3mg

B (Receptor activator of nuclear factor kappa-B ligand, RANKL)

Denosumab 6

(Parathyroid hormone analogue)

Teriparatide 20mcg

18

(sclerostin)

Romosozumab
210mg 12 12

(selective estrogen receptor modulator, SERM)
(Selective tissue estrogenic activity regulator, STEAR)

Estrogen
0.3mg 0.625mg

SERM:
Raloxifene
Bazedoxifene

60mg
20mg

SERM STEAR 14STEAR:
Tibolone

2.5mg
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D e n o s u m a b

romosozumab  teriparatide zoledronic acid26
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SERM

9
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Alendronate ++ ++ ++ ++ ++ ++
Risedronate ++ ++ ++ ++ ++ ++
Zoledronate ++ ++ ++ ++ ++ ++
Ibandronate ++ + + - - -
Anti-RANKL
monoclonal antibody
Denosumab ++ ++ ++ ++ + -
Parathyroid hormone 
analogue

Teriparatide ++ ++ ++ ++ - -
Anti-sclerostin
monoclonal antibody 

Romosozumab ++ ++ + - + -
SERMs STEAR

Estrogen ++ ++ - - ++ ++
Raloxifene ++ + - - ++ ++
Bazedoxifene ++ + - - - -
Tibolone ++ - - - - -

++ "+" "-
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