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Pharmacologic management of osteoporosis
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Pharmacologic management of osteoporosis
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Pharmacologic management of osteoporosis

Wnt/B—catenin signaling in bone formation
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Pharmacologic management of osteoporosis

Osteoporosis Treatment Strategies

Osteoporosis

Nonpharmacologic Pharmacologic

Strategies*13 Strategies’3
‘ v h 4 ‘
""’l}“} il % CaIcnum hy5|cal Bisphosphonates| Estrogen Anaboli
29, A Vitamin D exercise3 Iesdrony: SERM Denosumab §"  “"C
: bazedoxifene
ol ionic a:i d raloxifene romosozumab

SERM=selective estrogen receptor modulator; RANK-L=RANK ligand.
*Including supplements if necessary.

1. NIH. JAMA. 2001;285:785-795.

2. AACE. Endocr Pract. 2003;9:544-564.

3. NOF. Clinician’s Guide to Prevention and Treatment of Osteoporosis. NOF; 2010.

4.US DHHS. Bone Health and Osteoporosis: A Report of the Surgeon General. Office of the Surgeon General; 2004.
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Calcium Vitamin D
Age Sex RDA (mg/d) RDA (1U/d) 25(0OH)D (ng/mL)
51-70y M 1,000 800-1,000 (600) 30 g
51-70y F 1,200 800-1,000 (600) 30
Eity M+F 1,200 800-1,000 (800) 30 |
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Pharmacologic management of osteoporosis

Hip fracture

[HSHSHAISESI(2019) 800 JU -~ "

itamin D (700-8001U/day)

ﬂ-qg%ﬂ;{ﬂ [2005] 400 IU Chapuyera!.2002+'

Chapuy et al. 1994 =
l] I : [2007] 800-1 000 I U Trivedi et al. 2003 -
:

Pooled ‘

0.2 0.5 1.0 5.0

MEZ: 200 IU
MES-4H: 400 IU
ZC]HIEL 400 U

Ci71MA: 1,000 IU

Lips et al. 1996

Pooled

0.2 0.5 1.0 5.0
Relative risk (85% CI)

Bischoff-Ferrari HA et al. JAMA 293:2257, 2005
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Anabolic agents Anti-resorptive agents

Selective Estrogen Receptor Modulator

Teriparatide
Bisphosphonates
Romosozumab
Denosumab
Abaloparatide

Cem

Osteoclast
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Pharmacologic management of osteoporosis
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Chen JS et al. Nat Rev Endocrinol 8:81, 2012
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Side Effects and Safety Issues of BP

Bone turnover
Long-term suppression
or
Over-suppression

Atypical insufficient Osteonecrosis of the
fracture jaw (ONJ)

Algorithm for long-term monitoring of therapy:Korean
Society for Bone and Mineral Research

Patients
with oral bisphophonate for 5 years
or
with |V zoldedronic acid for 3 years

[ Patients with high risk* j [ Patients without high risk )
High risk ‘
1. T-score atany site still <-2.5 after [ Consider drug holiday ]
bisphosphonate therapy ‘
2. Previous fracture of the hip or spine
3. Secondary osteoporosis from ( Annual BMD measurement j
chronic diseases or medication ’
Continue therapy and annual BMD If new fracture occurs,
measurement. BMD decrease, or
Alternative therapy may be offered. T-score reaches =-2.5, restart therapy.

Lee SH et al. J Bone Metab 2015;22:167-174
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Pharmacologic management of osteoporosis

Bisphosphonate & ONJ risk

(CHst=CHALEHS] consensus statement)
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Receptor Activator of Nuclear Factor kappa-B
Ligand (RANKL) Inhibitor: Denosumab (Prolia®)

« 22 7] 7 RANKLe] E9] 3135 % Zt+= human monoclonal Ab.
* OPG 2] ¥ RANKL-RANK A5 22 5 oA s ZA £ A3} |
« Fol:60mg v 67) ¥ 7174 )5 F 4}

* Alternative initial treatment

Mechanism of action of denosumab

Denosumab

binds to RANKL
@ =

Osteoclast Q
activity,
and survival % Osteoclast

formation,
stimulated %-\J{ formation,

| Factors stimulating

bone resorption

activity,
and survival
inhibited
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Denosumab =4 o4}l § 3} 2} ¢l=1 A

Fracture Relative Risk Reductions (RRR) vs Placebo at 3 Years'?

Nonvertebral:'
Composite Endpoint

p < 0.0001

»ag
AZFEEF (T A A ZET Y 2e), 9 29H4 A
. ONJ
. atypical femur fractures
Cummings SR, et al. N Engl J Med. 2009;361:1-10.

Percentage Change (LSM t 95% Cl)

Rapid bone loss after Dmab stopping

Lumbar Spine
Total Hip
Parent Study Study b Parent Study ion Study
22(1; All on DMAD Treatment Observation All on DMAD Treatment Observation
18 5 ° . . T 6z
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Osteoporos Int (2017)
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Pharmacologic management of osteoporosis

SERM (Selective estrogen receptor modulator )

. eﬁ]:’%%:_gj?;j‘%e ooslugag_%;t%@‘ T FE2AFTAEe) d2 4
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* Raloxifen (evista) 6omg 2 ® Placebo AR, 0.5 (95% C1.0.4-06)
o 227 o] slga- A=A S 3§ @ 60 mg/d of raloxifene AR, 0.7 (95% CI, 0.6-0.9)
EXE_'! 0] ﬁH o 7]_‘;}’}‘—1—'— E)g = _‘_§ 204 | ® 120 mg/d of raloxifene
30-50% JE FHEAF| L E
Loy ) = L =
HE =2 AL 8= UTXTE ¢
Z 154
[ =4
@
S e R R R g
= 10
E RR, 0.6 (95% CI, 0.4-0.9)
% RR, 0.5 (95% CI, 0.3-0.7)
2 —
3 51
Q
B
« B x} o 0
S %2 } o] o}= No preexisting fractures Preexisting fractures
* ﬂ] 73 oY —’] = 5]’
- A5 (CADHAASIIE= ML 2P A EF 7]

SERM

* Bazedoxifene (viviant) 2o0mg
- 2o W m3h 2 Aol o
AR B4 39 F AL

AF A NIE 452 34,

HR-055
195% C1:032-0.94)
P0.05

¢ nonvertebral fractures in
women with high fracture risk

* Higher-risk subgroup (femoral
neck T-score —3.0 and/or 1
moderate or severe vertebral
fracture or multiple mild 0
vertebral fractures)

Kaplan-Meier Fracture Rate(%)

Placebo VIVIANT® 20 mg Raloxifene 60 mg
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Parathyroid hormone (PTH) - Teriparatide

New Vertebral Fractures

RR 0.35
(95% Cl, 0.22 to 0.55) *

2L S
) o
'Z-]l"g‘7];ﬂ;-l-xa Hlix}ﬁ Bl &= 5
= S
° 25% 65%1 10 o
= = 3 -8 <
*Bone strength s 713} g o 2
G 75% -4 3
x <z 9
100% -0
Placebo  TPTD20
(n=448) (n=444)
No. of women who had > 1 fracture
* p <0.001 vs. Placebo
Nonvertebral Fragility Fractures
(time to first fracture)
o
- 77 Placebo
g 67 * p <0.05 vs. Placebo
E 5
e o %1 "
] Terigaratide
e 37
=l
1
0

o 2 4 6 & 10 12 14 16 18 2
Months since randomization

Teriparatide, 21 months

Baseline

Neer et al. N Engl J Med 2001
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Parathyroid Hormone: Teriparatide (Forteo®)
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Pharmacologic management of osteoporosis

Summary

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

v v
Low-Moderate Risk High-Very High Risk
T—"—V
" Moderate =
L Risk
ow e Risk [ OR) -
J B
—*— v ¥ ; (4.2) ; v v
Reassess (2) Bisphosphonates (2.1 Denosumab (a1) Terip or (8.1) Calcium +
fracture risk (2.2) Reassess fracture risk in 3-5 yrs (3.2) Reassess fracture risk in For 2 yrs Vitamin D
in 2-4yrs (2.2) (5 yrs for oral, 3 yrs for IV) 5-10 yrs as adjunct therapy
[
—X_ v
Low-Moderate Risk High Risk Low-Moderate Risk . .
. High Risk
(2.2)Consider a drug (2.2 Continue Consider giving )
holiday therapy or Intolerant to or bisphosphonates and (azh)Conllnue
switch to inappropriate for then stopping for a drug therapy or
L) Reassess fracture another therapy above therapie: holiday switch to
risk every 2-4 yrs another therapy
(11.1) Reassess fracture risk

(2.2)If bone loss or

patient becomes high every 1-3 yrs
risk, consider restarting v v If bone loss, fracture
therapy Age <60 or | Age >60 | occurs, or patient
<10 yrs past 0 becomes high risk,
Low VTE risk consider restarting
I therapy
No Vasomotor Symptoms | With Vasomotor Symptoms I v
High Breast Cancer Risk Consider (in order): H :
e —— eppes e J Clin Endocrinol
(61+62) no uterus, Estrogen; 2) HT/Tibolone (6.1+6.2) . M
with uterus, Estrogen + Progestin) 3) Calcitonin (7.1) M etab 104' 1 59 5
(5.1) SERM (raloxifene, bazedoxifene) | or Tibolone 4) Calcium + Vitamin D (s.2) 16 22, 201 9

X3 A update
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Zoledronic acid 5mg/1ooml F=A}A)|
32A] A2018-200%.(2018.10.1.)
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7}) %4 E(Central bone; &5, Wl =] (Ward's triangle A £])] : ©] F ol 2] WA F5A)
é](_llj-u]al;gnergy X-ray Absorptiometry: DEXA) S o] 8-35lo] & 53 A T-score?} 2.5
o] stel ¢
b7 9 Ak sh vk 2 7 AH(QCT) : Some/en o] kel 7%
o) A & SelA S eAd 20 #ed3 A S
o} F 5 I I 2 E] F0] E(Glucocorticoid) Fo1 AL 2 §-ofeligl 2 & 7| E0F g%
o= a1 sh
ol 9 -
1) T H A S 3
671 o] ulol] H & 9o S =73} prednisolones & 450mg o] H(EE= Lof AHS$-31=
SFIAIEE| S0 E oFA 85 FolbE AR A
7H) E173 3= o A & uk 504 o] A FA - T-scoreX < -1.5
) 7§:§1ﬁ oj A & ul o] w]Ek YAl : ZscoreX < -3.0
2) F =
23] el s, 2A2 el A 1) 9] 7] E0] #4157 b Foi sk A% LR W %ol
% 63714 914 3
[ |
b 2 A
Denosumab
SE ST B A i ©«
(35 : ZE 2] of | R A R])
A A2019-57%.(2019.4.1.)
« 7} S
1) 4 F[Central bone; &5, Wl ¥l (Ward's triangle A &])]: o] F el 2] AR E54 =
(Dual-Energy X-ray Absorptiometry: DEXA)S o] 8-3lo] T & SA A TscoreZ} 2.5 °]
3+l 73 §-(T-score < -2.5).
) HhAlA & FelA ZokEgoAd 3ol Eeld A%
. T 7] 7k Fod ) A 1)el] Sl k= A F-oll = 13 (23]), 2)0 M 2 sk A ol = 31 (6
3)E sh, FH A AN A T-scoreZ} 2.5 0] 312 FA FAA7EAIS L83 A= T E
S
o} &b XrayE S35 A 2 Eel Ak o2 ul AL&SE 4= o) 5
<l 32A ANA A
A, FFo]l =kl AAAER, A9 BT E, &3] d 55 Farske], Fo A
Foi7] 75 2 3t
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|
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Alendronate =+ Vit D (¢]
Risedronate * Vit D
Risedronate EC
Zoledronate
Ibandronate = Vit D
SERMs =+ Vit D

PTH - Forsteo

PTH - Teribone

O X O X X O X O

Denosumab

= HPMSIXIO| AL G| HE o2 MY Vst ECtE5 22 TX| alendronate 2f risedronate
F 13| M™ (35mg) = 2.

=  Zke ME0|2tE risedronate enteric coating (EC) 35mg F 13| A& 0|L} 150mg 213
M2 gdoMe 28 H80| E|X| o8z FO|E @3
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