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(FRAX, Fracture Risk Assessment Tool - https://www.shef.ac.uk/FRAX/)
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Vitamin D, Calcium

HRT

- Estrogen/Progesterone, Estrogen
SERM

- Raloxifen

- Baxedoxifen

TSEC

- Baxedoxifen/Esterogen
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Bisphosphonates

Denosumab | Raloxifene HRT Teriparatide

Vertebral v v v v v v v
Hip v v v v . v R
Nons v v v v . v v
vertebral

Ibandronate : only Vertebral Fx.
Palmidronate : only Korea

Bisphosphonate (A 18)

xﬂ xil

5 mg/day [

10 mg/day L[]

70 mg/week (nzHl 7+s) [ )

5 mg + calcitriol 0.5 pg/day (8% 7t5) [
70 mg + cholecalciferol 2800 IU/week [
70 mg + cholecalciferol 5600 IU/week []
5 mg/day [ °

35 mg/week (8% 7t5) ° °

Two 75 mg consecutively/month L) ]

150 mg/month ° [

35 mg + cholecalciferol 5600 IU/week ° °
150 mg + cholecalciferol 30,000 IU/month | ® °
150 mg/month ° [

150 mg + cholecalciferol 24,000 IU/month [ )
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MRONJ (Medication-Related Osteonecrosis™ ™"

of the Jaw)

S0 24171 014 B

mg / 3 months
B A}

3

15-3052 HUFA
30 mg / 3 months
42|44 500 mLoj|
155 014 HUFA

5mg /1 year
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HRT SERM (Raloxifen)
+ X30| A= 04 : Estrogen-Progesterone Therapy, EPT « Raloxifen
+ Zt=0| gle 0] : Estrogen Therapy, EP o - OAERA QAEE, # Z= ST EE 4L
conjugated equire estrogen 0.625 mg © ASUE RY - HAERA dARE
a7 miconized estradiol 1~2 mg - X:!'E")g %%%} HEMOH ?::F—/l\—
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SERM (Raloxifen) SERM (Bazodoxifen)
. O|AtHIS « 3M|C{ SERM
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® Ideal SERM TSEC
E-agonistic effect E-antagonistic effect + Ideal SERM
Bone Endometrium
Cardiovascular system Breast tissue E-agonistic effect E-antagonistic effect
Bone Endometrium
® TSEC Cardiovascular system Breast tissue
: new therapeutic drug in absence of progestin, for managing TSEC
LR 15e05te0p0r0sis and menopausal symptoms - absence of progestin, for managing postmenopausal osteoporosis and
DU menopausal symptoms
Conjugated estrogens + Bazedoxifene ’A\ -
s : zaan  DUA
Conjugated estrogens HI} Bazedoxifene A -
s
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Denosumab Effect of Denosumab
on Fracture Risk at 36 Months

+ RANKL (Receptor Activator of Nuclear factor Kappa-B Ligand) &4 x|

RRR = 20%
e - Hpay Al L s
- DERHTMEOIN Ut RANKLS 23 . peon
© DEME YY 293t R - 285 d _80% P<0.0001 Denosumab
X
. b RNk S M Placebo
Q RANKL 2
\J OPG
@ BPs bind to bone @ ~ Denosumab £ 6.0% 6.5%
mineral and are =
Culoachstsatsios 2
¥ ibone resorption A4
® o
Denosumab © 40%
® @ blocks g "
@ RANKL 2
()
S Q b RRR = 40%
c 1 =0.04
L 2 £ 20% 23% P
S -
0.0%
Bone New Vertebral Nonvertebral* Hip
BPs cause loss of Denosumab blocks ARR = 4.8% ARR =1.5% ARR =0.3%
resorptive function, but osteoclast formation,
‘disabled’ osteoclasts function and
may persist survival

Baron R et al. Bone 2011; 48:677-692.

Limitation of Long term effect with BP Limitation of the effect with SERM on Hip BMD
on Hip BMD Hip BMD decreased even while on therapy

Continuous increase at lumbar spine BMD

Alendronate 1 Risedronate . €, Zoledronic acid

Spine BMD Hip BMD

0= Placebo =0~ Bazedoxitene 20mg 8- Bazedoxifene 40720 mg

o

<Om Placebo == Bazedofene 20 mg = Bazedoxifene 40/20 mg

Moo % harge i Lumbor S GO

Zoledronic acid

&

Mean percent change from baseline &

Mean percent change from baseline

. 10
i -15
3. 0 0 2 E) ) 0 & il
<, Month i Month
B
8.
Bone HG et al. N Engl) Med 2004; 350:1189-1195; Mellstrom DD et al. CalifTissue Int 2004; 75:462-468; Black DM et al. JBMR 2012; 27:243-254 Silverman 01 2012

Change in Lumbar Spine and Total Hip BMD Yearly Incidence of New Vertebral Fractures
Through 10 Years With Denosumab Treatment Through 10 Years

Placebo === C D C D Placebo Continued Denosumab
: : 4.0
Lumbar Spine BMD Total Hip BMD : 3 X
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E3 Pivotal Phase 3 Fracture Trial Extension Stud:
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Years of Denosumab Treatment
Study Year Study Year
The primary endpoint of the open-label extension study was safety and tolerability of denosumab
for up to 10 yrs. Fractures were collected as AEs in this study.
Data represents LS means and 95% Cl.
%p < 0,05 vs Pivotal Phase 3 study baseline; °p < 0.05 vs Pivotal Phase 3 study baseline and extension baseline; <Percentage change while on denosumab treatment.
BMD = bone mineral density; LS = least-squares; CI = confidence interval *Annualized incidence: (2-year incidence) /2.
Adapted from: Bone HG, et al. Presented at: ty of Bone and Mineral 12, 2015; Seattle, WA. Oral presentation LB-1157. Adapted from: Bone HG, et al. Presented at: ty of Bone and Mineral 12, 2015; Seattle, WA. Oral presentation LB-1157.
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Yearly Incidence of Nonvertebral Fractures
Through 10 Years

Placebo
Pivotal Phase 3 Fracture
Trial

Continued Denosumab

40 Extension Study

3.0

2.0

Yearly Incidence of
Nonvertebral Fractures, %

10

0.0
1 2 3 4 5 6 7 8 9 10
Years of Denosumab Treatment
The primary endpoint of the open-label extension study was safety and tolerability of
denosumab for up to 10 yrs. Fractures were collected as AEs in this study.

Adapted from: Bone HG, et al. Presented at: A ty of Bone and Mineral ttle, WA,

12,2015; 1B-1157.

Incidence of Adverse Events
(Rates per 100 Subject-Years)

FREEDOM Years 1-3 Extension Years 1-7

Placebo Cross-over Denosumab Long-term Denosumab
(N =3883) (N =2206) (N =2343)

All AEs 156.1

Infections 307

Malignancies 1.6

Eczema 0.6

Hypocalcemia <0.1

Pancreatitis <0.1
Serious AEs 104

Infections 13

Cellulitis or erysipelas <0.1
Fatal AEs 0.8
Osteonecrosis of the jaw 0
Atypical femoral fracture 0

+ No difference of Cellulitis in 3 groups
+ Cumulative osteonecrosis of the jaw cases: 6 cross-over, 7 long-term
+ Cumulative atypical femoral fracture cases: 1 cross-over, 1 long-term

ORIGINAL ARTICLE

Osteonecrosis of the Jaw in the United States Food
and Drug Administration’s Adverse Event Reporting
System (FAERS)

JBMR

Xiaoyan Zhang,'" Issam S Hamadeh,>** Shuang Song,” Joseph Katz,* Jan S Moreb,” Taimour Y Langaee,?

Lawrence J Lesko,' and Yan Gong>®

Table 2. Drugs Associated With ONJ and the Reporting Odds
Ratios in FAERS

<0.0001

0
3 95% Confidence

3 Drug Drugclass  OR interval  p Value
2 Pamidronate BP 4989 (475.2-523.8) <0.0001
) Zoledronate BP 171.7 (166.1-177.6) <0.0001
3 Alendronate BP 636 (61.6-657) <0.0001
= Clodronate BP 330 (228-477) <0.0001
'g Rvsedmnale BP |6,6 (15.4-17.8)
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Teriparatide

e
12 mat74 56,509
prosriesa

1 vor

Etidronate 3 50001 —
5 L Sunitinib Annanglogemc 46 (42-51)  <0.0001 ol 18| mlst= ol sk=
N ,5& N N ,5& Bevacizumab Antiangiogenic 45  (42-49)  <00001 DH =2 19_| J'LIO}'T)\l. —|—12| J.L|0}'—|—A|'
°\°\°,\ RGGK 01920.\ \0\920\ <4 Temsirolimus m-TOR inhibitor 3.1 (22-46)  <0.0001
PRI IR Sorafenib  Antiangiogenic 15 (1.2-19)  <0.0001
Everolimus  m-TORinhibitor 14 (12-1.8)  0.0008 - o
Fig. 1. The number of ONJ cases reported to FAERS by quarter fromthe  Pazopanib  Antiangiogenic 13 (07-25) 038 c SEFYHMED 2 Bt 20 =5 (53 = 2¥ 37D
first quarter of 2010 through the first quarter of 2014. Actinib Antlangiogenic 08  (04-15) 049
OR = reporting odds ratio; BP = bisphosphonates; RANKL = human
monoclonal antibody to the receptor activator of nuclear factor-xB
ligand; m-TOR inhibitor = mammalian target of rapamycin inhibitor.
J Bone Miner Res 2016,31:336-340.
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Younger postmenopausal women with high risk of fracture
VMS (+), low breast (WMS (2, high breast cancer risk
MHT SERMs
Increased fracture risk Intolerant or Inappropriate
Elder postmenopausal women with high risk of fracture
If ‘target’ is met after treatment for 5-10 yr = ~
Bisphosphonates
After|3:5 yr Non-responde

I Switching

Low risk High risk Adding
N
& Teriparatide
After 2 yr
Oral = Intravenous
l Re-assessment: Fracture, BMD! , BTM 1, An!iresorptives
J Korean Med Assoc 2019 October; 62(10):542-550
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