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Bisphosphonates
Denosumab | Raloxifene HRT Teriparatide
Alendronate | Risedronate | Zoledronate
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vertebral
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Bisphosphonate (A1 8)
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Bisphosphonate (A1-&)
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Bisphosphonate (FA}LH|)
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MRONJ (Medication-Related Osteonecrosis of the Jaw)
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BP drug holiday
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@) o enes
HRT

+ Xt30| Ry 0/d : Estrogen-Progesterone Therapy, EPT
Xt=0| gl= O : Estrogen Therapy, EP

conjugated equire estrogen 0.625 mg

a7 micronized estradiol 1~2 mg
estropipate 0.625 mg

il by edradil 50 ug
2l edradiol 15 mg

f

s QF/MEE 2L 57
&, A HRT O{H0|M = 57}

C R 14 2 eE
. BE 2
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SERM (Raloxifen)
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SERM (Bazodoxifen)
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TSEC

» Ideal SERM
E-agonistic effect E-antagonistic effect
Bone Endometrium
Cardiovascular system Breast tissue
* TSEC

- absence of progestin, for managing postmenopausal osteoporosis and
menopausal symptoms

Conjugated estrogens |:[|’:| Bazedoxifene CoGHTDETOGNS

@ opgR g xR|CetaEel

UIJEONGBU EULJI MEDICAL CENTER, EULJI UNIVERSITY

Denosumab

* RANKL (Receptor Activator of Nuclear factor Kappa-B Ligand) &{ x|
o OSHFTMIEON Loist= RANKLeF ZAgt

c OEMIZE YY 29 AN - =5 2

Bisphosphonates Denosumab { RANK
Q RANKL
\J OPG
BPs bind to bone %« Denosumab
mineral and are
taken up by mature

osteoclasts at sites
of bone resorption @ *

- enosumal
e
[BP 4@ V)

v v

BP BP BP ap
BP 8P
BP "BP “Bone Bone
BPs cause loss of Denosumab blocks
resorptive function, but osteoclast formation,
‘disabled’ osteoclasts function and
may persist survival

Baron R et al. Bone 2011, 48:677-692.
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Effect of Denosumab on

8.0%

6.0%

4.0%

Incidence at Month 36 (%)

2.0%

0.0%

RRR = 68%
p <0.0001
1

2.3%

New Vertebral
ARR =4.8%

Fracture Risk at 36 Months

RRR = 20%
p=0.01
6.5%

Nonvertebral*

ARR =1.5%

Denosumab

M Placebo

RRR = 40%
p=0.04

- Il
0.7%

Hip
ARR =0.3%

Change in Lumbar Spine and Total Hip BMD
Through 10 Years With Denosumab Treatment

Placebo

Lumbar Spine BMD

=== Cross-over Denosumab

Continued Denosumab

Total Hip BMD

241 Pivotal Phase 3 Extension b 10 4 Pivotal Phase 3 Extension P
22 4 Fracture Trial Study 3 Fracture Trial Study b 3
o
2 20+ b 217% 4 | b z 9.2%
= P b b om
¢ 184 R ol =
© N o L b
o 16 P - o
£ b Z b " 16.5% 6 3 b
14 4 P i D
o b A - 2 AT 7.4%
T 12 4 s b % . g
o o
- 44 .
& 10 4 . b p b A
£ 84 % & : &
o a b ¥ o4 & bt
2 %1 .4 ¥ . ¥
8 41 # & 97 e ] &
& 21y o 0 o AR
N e s
-2 - T T T T T T T T T T =2 =7 T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 10

Study Year

Data represents LS means and 95% Cl.
3p < 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; Cl = confidence interval

Study Year

Adapted from: Bone HG, et al. Presented at: American Society of Bone and Mineral Research; October 12, 2015; Seattle, WA. Oral presentation LB-1157.
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Incidence of Adverse Events
(Rates per 100 Subject-Years)

FREEDOM Years 1-3 Extension Years 1-7
Placebo Cross-over Denosumab
(N = 3883) (N =2206)
All AEs 156.1
Infections 30.7
Malignancies 1.6
Eczema 0.6
Hypocalcemia <0.1
Pancreatitis <0.1
Serious AEs 10.4
‘ 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

Long-term Denosumab
(N =2343)

®
PTH

- =94 FTK
o REME XFHAF AN, REMET B3/ =X
+ BEONHO K7 H0| 2FET B (FULM/ZY B
+ PTH(1-34) - Teriparatide

BRI sz 565

1->o|ir(_ )

OHG=T © sosac
13| O[StFAt

- It &g (53 HF 28 37D

opgRgA|ielaEe
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PTH

- 597|&
7l Eood: 7| & S5F9MA S ot7FK| O &0 =ut7t glALL
ALEE 5= BlE
1) 65N O|4 (WHZE )
2) SAZ0|AM DEXAZ =Xt T-score < -2.5
3) 2CtE35d =E0| 27 o4 &4
Lt. £0{7|2t: A|CH 2470 L, HHE2 27}, Teriparatide WM E0] Q17 Q=

e AR A F=OF
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_I_ H =20 o1
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— o
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Younger postmenopausal women with high risk of fracture

VMS (+), low breast (ancws (), 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
Denosumab

Bisphosphonates
After 3-5yr / Nor-responde
Switching
Low rlsk High risk % Addng
1 Non-responder Teriparatide
TN
Oral = Intravenous

1 Re-assessment: Fracture, BMD!, BTM T, ... Antiresorptives

J Korean Med Assoc 2019 October; 62(10):542-550
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Romosozumab
« 201913 52 KFDA 29I, 112 =A|

+ Sclerosin EHUZS 23K
- 2N BT, YA|E
- 1274 50l 3,

- 9F UES 22 7 22 42

c 12|d = 5¥€d 2d a4
14 = BP. Denosumab &0
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Romosozumab exerts a dual effect through multiple™ "
molecular processest

Sclerostin regulates bone formation and resorption through multiple
molecular processes’

romosozumab increases bone formation and, to a lesser extent, decreases bone

New
resorption’ bone matrix
, Formation and mineralization* e
Resorption23 Osteoblasts G
Osteopragentior Bone-lining cells
Osteoclast New bone matrix
@ formed by

deli
remoadeling o
>
- £ Osteocytes Sclerostin
o TR L e ¥

> romosozumab-aqqg
Sclerostin romosozumab-aqqg
---through changes in cytokines® ---through effects on osteoblast differentiation and activity'-6

Romosozumab (romosozumab-aqqg) prescribing information, Amgen.
Crockett JC et al. J Cell Sci. 2011;124(7):991-998.

Dempster DW, et al. Clin Ther. 2012,34:521-536.

Ominsky M, et al. Bone. 2017,96:63-75.

Chan BY, et al. Osteoarthritis Cartilage. 2011;19(7).874-885.

Winkler DG ot al FMRO | 2003-22/23)6267-276

SEGIE NIV
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Romosozumab for 12 months followed by alendronate provided
superior vertebral and nonvertebral fracture risk reduction vs

alendronate alonel

Consider romosozumab after fracture when your patients’ risk of another is at its highest' 2

® EVENITY™-to-Alendronate (n = 2046) Alendronate (n=2047)
T PRIMARY ENDPOINT' KEY SECONDARY ENDPOINTS®
E Significant reduction in risk of
= ) o new vertebral and nonvertebral
> o,
G 50 A) 10.6% 1 9 A) 38 AI fracture vs alendronate.!
= 0 N Relative Risk 8.7% R Relative Risk -
£ 8.0% Reduction” Reduction Reduction e
S incidence of clinical fracture
ARR =4.0%" ARR=19% ARR=127% H
% s 4% popints e ) ) (nonvertebral and symptomatic
a 32% Notinclided i the: vertebral fracture) after a median
g 20%  tonrbormatie follow-up of 33 months
£ - comparisons (P<0.001)!
0
NEW VERTEBRAL FRACTURES NONVERTEBRAL FRACTURES* HIP FRACTURES
AT 24 MONTHS AT PRIMARY ANALYSIS AT PRIMARY ANALYSIS
(MEDIAN 33 MONTHS) (MEDIAN 33 MONTHS)

This was an event-driven trial and the duration of follow-up varied across subjects. The median duration of subject follow-up for the primary analysis period was 33 months.t
ARR = absolute risk reduction.

*Absolute and relative risk reductions are based on the Mantel-Haenszel method adjusting for age strata. baseline total hip BMD T-score (<-2.5, >-2.5). and presence of severe

vertebral fracture at baseline. P value based on logistic regression model (new vertebral fracture) or Cox proportional hazards model (other fracture types) adjusting for age strata,

baseline total hip BMD T-score, and presence of severe vertebral fracture at baseline. ‘Nonvertebral fractures excluded fractures of the skul, facial bones, metacarpals, fingers,

and toes. Pathologic or high trauma fra were also excluded

1. sozumab (romosozumab-aqag) prescribing information, Amgen. 2. van Geel TA el al. Ann Aheum Dis. 2009:68:99- 102, 3. Saag KG, el al. N EnglJ Med,
2017:377(15):1417-1421.
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(@) orguencse
Romosozumab rapidly reduced new vertebral fracture by

12 months!?2
| rRaME

73% 75%

. RRR RRR
2
w ARR=130%" ARR=19%*
x P<0.001" P<0.001"
2
)
<
-3
s 2.5%
H Placebo (n =3591) - Placebo-to-Prolia®(denosumab)
w ™ ) (n=3591)
EVENITY™ (n = 3589
g 2 1.8% ‘ ® EVENITY™-to-Prolia® (n = 3589)
[=}
=} |
=
|
E 0.5% 0.6%
I~
5
: . [
S o -
v
12 MONTHS'? 24 MONTHS'?

lute risk reduction; RRR = relative risk reduction.

ebral fracture, n = Number of patients randomized. *Absolute and relative risk reduction are based on the Mantel-Haenszel method adjusting for age and prevalent vertebral
P-value is based on logistic regression model adjusted for age and prevalent vertebral fracture strata

(romosozumab-aqag) prescribing information, Amgen. 2. Cosman F, etal. N Engl J Med. 2016,375:1532-1543,

Percent Change in Lumbar Spine BMD by DXA

«=f— Teriparatide (n = 209)
Romosozumab (n = 206)

Lumbar Spine

12 4 9.8%*t
el 1=
50 101 J
= 7.2%¢t )
E L2 8 T T
o= 3 5.4%"*
53 O '
oc . .
K3 % 4 3.5%
§ o
=E 21
&=
0 T 1

Mor|6ths

*P < 0.0001 vs baseline. 'P < 0.0001 vs teriparatide.
Data are LS means and 95% CI.
Langdahl BL, et al. Lancet. 2017;390:1585-1594.
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Percent Change in Total Hip and Femoral Neck BMD by DXA

«=f— Teriparatide (n = 209)
~fll= Romosozumab (n =206)

5 Total Hip Femoral Neck
- 5 o

= 3.2%*¢
00 41 2.9%H+ 4 - il
o ot T
Ea 3 4 2.3/T.,t: h 3 2.1"/T,f-* "
X 2 1 2 4 "
8 o
S= 19 11 0,2%
2 -0.2%
<% 0 ' 0 : ]
gao 1.1%*
2 e = e .
=511 0.5%" =11

&= 5 -0.8%* i 5

0 12 0 12

6 6
Months Months

ne. *P < 0.0001 vs teriparatide
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CLINICAL PRACTICE GUIDELINE UPDATE

Pharmacological Management of Osteoporosis in
Postmenopausal Women: An Endocrine Society
Guideline Update

Dolores Shoback,“2 Clifford J. Rosen,3 Dennis M. Black,4
Angela M. Cheung,”® M. Hassan Murad,’ and Richard Eastell®

27

J Clin Endocrinol Metab, March 2020, 105(3):1-8
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All Postmenopausal Women
1) Lifestyle and nutritional optimization for bone health especially calcium and vitamin D
2) Determine the 10-year fracture risk according to country-specific guidelines

very high risk :
T 1) multiple spine fractures and a

BMD T-score at the hip or
High-Very High Risk

Low-Moderate Risk spine of =2.5 or below.

Lor® 4\ A
\olﬂ | & I )
H L 1 1
Reassess @ Wy or e
fracture risk < (2.2) Reassess fracture risk in 3-S5 yrs | | 32) Reassess Iracture risk in For2yrs For 1yr
in2-4yrs (22)(5 yrs for oral, 3 yrs for IV) M&H“m ) s (8:) Calcium + Vitamin D ™ | &) calclum + Vitamind | >
('.1)' ::I:'l:nn& o‘xl:aw D il thweur;w as adjunct therapy as adjunct therapy )
L2 v

Low-Moderate Risk High Risk Low-| Moderate Risk High Risk
(22) Consider a drug (22) Continue Consider giving (32)Continue

holiday therapy or p bisphosphonates and therapy or

inappropriate for then stopping for a drug i
R f switch to . r switch to
(111 Reassess fracture St i above 'hevapu , holiday
risk every 2-4 yrs Py = another therapy
(2211f bone loss or (11.1)Reassess fracture risk
patient becomes high everyd-3 yrs \
risk, consider restarting Age <60 or l Age >60 ‘ I bone loss, fracture h/gh risk :
therapy <10 yrs past occurs, or patient . B i
Low VTE risk becomes high risk, 1) a prior spine or hlp fracture, or
°°"“‘::' restarting 2) aBMD T-score at the hip or
erapy
No [ with ]
High breast cancer risk

spine of —2.5 or below, or
3) 10-year hip fracture (FRAX)
risk > 3%, or
4) risk of major osteoporotic
fracture risk™> 20%;

Consider (in order):
1) SERM (5.1)
2) HT/Tibolone (6.146.2)
3) Calcitonin (7.1
4) Calcium + Vitamin D (22)

(6.1+62) HT (no uterus, Estrogen;
with uterus, Estrogen + Progestin)
or Tibolone

I (s.1) SERM (raloxifene, bazedoxifene)

J

) PSRRI LN'E 2
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Clinical Practice Guidelines

AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS/
AMERICAN COLLEGE OF ENDOCRINOLOGY CLINICAL PRACTICE
GUIDELINES FOR THE DIAGNOSIS AND TREATMENT OF
POSTMENOPAUSAL OSTEOPOROSIS— 2020 UPDATE

Pauline M. Camacho, MD, FACE%; Steven M. Petak, MD, JD, FACE, FCLM, MACE, CCD?
Neil Binkley, MD?; Dima L. Diab, MD, FACE, FACP, CCD¥ Leslie S. Eldeiry, MD?>;
Azeez Farooki, MD®; Steven T. Harris, MD, FACP, FASBMR’; Daniel L. Hurley, MD, FA(.ES;
Jennifer Kelly, DO, FACE?; E. Michael Lewiecki, MD, FACE, FACF, CCD*’;

Rachel Pessah-Pollack, MD, FACE™; Michael McClung, MD, FACP, FACE*;
Sunil J. Wimalawansa, MD, PhD, MBA, FCCP, FACP, FRCP, DSc, FACE®;
Nelson B. Watts, MD, FACP, CCD, FASBMR, MACE™

Postmenopausal Osteoporosis Guidelines, Endocr Pract. 2020,.26(Supp! 1)
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Evaluate for causes of secondary osteoporosis

Correct calcium/vitamin D deficiency and address causes of secondary osteoporosis

+ Recommend pharmacologic therapy
+ Education on lifestyle measures, fall prevention, benefits and risks of medications

Alendronate, denosumab, risedronate, zoledronate***
« Alternate therapy: Ibandronate, raloxifene

Reassess yearly for response to

Increasing or stable BMD and

Progression of bone loss or
no fractures

recurrent fractures

Consider a drug holiday after 5 Assess compliance

years of oral and 3 years of IV Re-evaluate for causes of

bisphosphonate therapy secondary osteoporosis and
factors leading to suboptimal
response to therapy

Resume therapy when a fracture

occurs, BMD declines beyond

LSC, BTM's rise to pretreatment Switch toi

values or patient meets initial

treatment criteria

jectable
antiresorptive if on oral agent
Switch to abaloparatide,
romosozumab, or teriparatide
ABBREVIATIONS GUIDE if on injectable antiresorptive
or at very high risk of fracture

BMD - bone mineral density Factors leading to suboptimal

LSC - least significant change
BTM - bone turnover marker

response

COPYRIGHT ©2020 AACE. MAY NOT BE REPRODUCED IN ANY FORM WITHOUT EXPRESS WRITTEN PERMISSION FROM AACE

Denosumab

Continue therapy |l Sequential |l Sequential therapy
undil the patient therapy

is na longer with oral or antiresorptive agent

r fractures**

Abaloparatide, denosumab, romosozumab, teriparatide, zoledronate***
Alternate therapy: Alendronate, risedronate

Romosozumab Raine i o

e teriparatide for up to Zoledronate
¥ 2years

*If stable, continue
with oral or injectable therapy for 6 years****
«If progression of bone

loss or recurrent
fractures, consider
switching to abalopa-
ratide, teriparatide or
romosozumab

injectable
antiresorptive
agent

10 year major osteoporotic fracture risk = 20% or hip fracture risk > 3%. Non-US countries/
regions may have different thresholds.

Indicators of very high fracture risk in patients with low bone density would include
advanced age, frailty, glucocorticoids, very low T scores, or increased fall risk.

Medications are listed alphabetically.

Consider a drug holiday after 6 years of IV zoledronate.
During the holiday, an anaboli or a weaker

such as raloxifene could be used.

Postmenopausal Osteoporosis Guidelines, Endocr Pract. 2020,.26(Supp! 1)
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