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n (S B K >505% 514 % T-score (0,-1,-2.5)

m [REf ] O <50 % Z-score (-2.0)
= Below (Within) the expected range for age

= | Fracturef[[7 #rt}Osteoporosis( 1 'FEBM D)

m PA L1-L4 spine, Hip ( total or Neck) or Wrist

w PJZLE pfAgpULesionf) T 5

» Spine & Hip '] Scoredi {&fv ;=
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Vertebroplasty
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The Role of Bone Turnover Regulators

= RANK (Receptor Activator of Nuclear factor
KappaB) expressed by pre-osteoclasts.

= RANKL iRANK Liiandi exiressed bi osteoblasts.

= OPG (Osteoprotegerin) produced by osteoblasts,
binds to RANKL and prevent RANKL from binding
to RANK.
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Osteoblast : Center of bone turnover

'H Pre-OC

OPG A
Signal
=@ RANKL
Growth factors
=C rANK
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NORMAL Bone Remodeling: Balance

Resorption

Formation

= Bone formation is coupled to bone resorption.

= The amount of resorbed bone is replaced by
the same amount of formed bone.

= The amount of bone formed = amount
destroyed

50 —> Bone renewal
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Postmenopausal OP
Pravention Tiszitnme

Alendronate (Fosamax)
(Fosamax plus)
Risedronate (Actonel)
(Actonel with calcium)
Ibandronate (Boniva)
Zolendronate (Aclasta)
Calcitonin (Miacalcin,
Calcimar, Fortical)
ET(Estrogen)/HT(Hormone) #
Raloxifene( Evista)
PTH (Forteo)

GBI ERGHEINTEU CENBIS: SENOWES) AYE AN OSHOMESHPENG

e T 2el et 2l = 5 ezlfs aifiy fogausif sl s gottolarziad

¥R RS2 RS

52

IS I

Miacalcic’
Nasal 200

= (Salmon calcitonin nasal spray - injection)
= J[IMiacalciciEo Rl
. Fﬂ%‘ I%B"{/Tf J/ﬁ T Y R@T | 1) & (Paget's
disease)
w (% EJ ALt JI:‘EI,\_/’EJ"??
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Bisphosphonate S5 A

m  Alendronate
»  J[[FosamaxE®; %

L) L%JE S—
[iﬁﬁiﬁi, | R

lE_E"" EE') :ug nlll;-?._x::

P '/g %” %ii(serum W5
creatinine) | # EY ="
H+1.6mg/dIf i
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Bisphosphonate

m ibandronic acid 3mg/3ml

= J[Bonvivaz&{i -t

1. AR el P ”T@T%g@ﬂBMD T-score <
-2.5 SD)d [& I % “ﬁ%ﬂ%ﬁ_[_ﬁ ﬁj

2. TET A (serum creatinine) | FCEY S
2.3mg/dIfivELE -
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Bisphosphonate 53tk Fi

3 . |
S e R BR.= B
Fg } E i (Aclasta) | . =
zoledronic acid i B

E
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SERMSE I fro it = o frl i

m Raloxifene hydrochloride
» J[IEvista?&ss
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E['JF' L1Ral J5E (para-thyroid
ormone)

= Teriparatide
. i/[IForteo: ’
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= Protos (Strontium Ranelate)
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FESITEEIRmINEN M5 EEREETFDRE -
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HNEERA-508% S0RESI S5
W EREET mBERT HEEE
AR A

AFEBMDEE
(EEESIET SN

T -1 “1=TIE>2.5
BEER ERRRES
FEFS P RO BN SR FEEFMEE RO
SEERHIREMD Bisphosphonate Bisphosphonate
EFBEBMD PTH {teriparatide)

Calcitonin
Strontium ranelate
TENE WEMD

mineral density
cid harmone

Bisphosphonates:

gold standard _of asteoporosis
treatment

ISimon JA, et al. Clin Ther 2002;24:1871-86; 2Kendler D, et al. Maturitas 2004;48:243-51
3Emkey R, et al. Curr Med Res Opin 2005;21:1895-61

Mechanism of action of bisphosphonates
on osteoclasts

N-Bps blocks
prenylation of the
cell, which is
necessary step for
small GTPase
protein attachment
to the cell
membrane, thus
inhibited organizing
of the ruffled border
— organelle that
resorbs bone.

Ostopome Int 2005) 19733759

| BP-binds
to bone mineral

s

Nitrogen-Containing BPs

mavslonate

aimothylall o, isopanteryl
aiphos phate aiphodphats IPP)

- i
+

__tarnesyl diphosphate__ 83ranylgeranyl .
cholestarol+— iy —"aiphosphat 2

Bisphosphonates improve bone strength
thereby reducing fracture risk

m Mass

= Structure :>

= geometry
= microarchitectur

=

= Mg erial Bone remodelling (turnover) |
COLPOSi

Ee[\ienberg l!Bo(;rQJ Lagehg 2005;27:1-11

Why Osteoporosis Patients Don’t
Continue With Treatment

A Burepean repert 1P b ha badists of paop
CAteoporosls and B perception: of thel physcars

Optimal Therapeutic Outcomes

Efficacy

Optimal
Therapeutic
Outcomes

Cost-Effective
(75 % 352%)

Willingness
to Pay

66
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Poor adherence leads to redwuced bone mineral

density (BMD) pains
100 £
85 a _
31Bisphosphonate adherence s z
55 ! N B 50 54
sof(weekly vs daily formulations) o L oas 2 5
b4 Dy £ =
D T 4 R
P Weekly i £ 15
g & £ 1w < 30
2 5 528 mo g2
&5 % E 20 g 20
5 45 g 15 s
a3 L aL EE
0 3% g0 40
25 [ £ O B
:z g patients  patients patients  patients
10
1 —————— M= 176 previously untreated women with postmencpausal
T EREE R osteopross (PMO) receving esiogen or bisphosphenates
Month Adnerent patients: 664 compliarce;
Nereadherent patents <664 complance
Report Data Complance = number of months of drug therapy

1< 00056, ! p <0.006;

(rce:Ditlink data, ComputerfeLte, December 2004
‘Data In: Yoo RA. et al Osteoporas nt 2003149658

67

Poorly adherent” osteoporosis patients
will have poorer treatment outcomes

= Smaller decreases in the rate of bone turnover?!
= Lower bone mineral density (BMD) gains!2

= A significantly greater risk of fractures®

24% reduction “
Sl !
I} :

Fracture rate at 24 months (%)
o

Non-persistent ~ Persistent'
patients patients patients patients

Non-compliant Compliant”

Eastel R, et al Calt
‘Yood RA. et l. Osteoporas In 2003149655,
Siis € etal. Men 005;12 AbstactP-75

68

No gap inrefils longer than 30 days. ‘MPR 2809% at 24 monihs

Good adherence leads to reduced fracture
risk and reduced risk of hospitalisation

30% reduction in risk

. . . for fracture
Patients persistent with

bisphosphonates

for 1 year

20-30% reduction in
risk of hospitalisation

for fracture

Note:
greatest protective effect (30%) against hospitalisation
for fracture was seen in patients persistent >lyear

Goetisch WG, et al. ) Bone Miner Res 2005,20(Suppl. 1:5278 (Abstract SU3B8)

Why do women discontinue
bisphosphonate treatment?

Dislike
long-term

Frequency medication

of taking Staying upright

e

Inconvenience

Not feeling
it works
Side
. effects
Remembering
to take

IOF. 2005
http:/Avww. icati _gap_report.pdf

Ibandronate is a
nitrogen-containing bisphosphonate

Non-nitrogen-containing BPs

o
I
o ,OH
P Ho /° P_oH
HO—P—oH HO 4 N
CHy, Y _oH H - <
OH o=R" oH HO, ‘ p-OH
HO~p_oH S—p S o Lo mo P,
S @ s g & Tou ® o
Etidronate Tiludronate Alendronate Risedronate
HO
N OH
=P on o
OH CHg OH N= oy A
Oy / o SoH - P
GXP\OH RN o
OH P OH
o’ Jp-oH > s Non
s & ToH CHy
OH o
Clodronate Pamidronate - Zoledronic acid

Fleisch HA. Ann Med 1997;29:55-62

Daily anti-resorbers and reduction in the risk of new
vertebral fractures at 3 years

Raloxifene! Risedronate?3 Alendronate* Ibandronate®
(MORE) VERT NA FITI BONE
VERTMN

“581

MORE = Multiple Outcomes of Raloxifene Evaluation

VERT NA = Vertebral Efficacy with Risedronate Therapy US study
VERT MN = Vertebral Efficacy with Risedronate Therapy multinational study

FIT = Fracture Intervention Trial

BONE = oral iBandronate Osteoporosis vertebral fracture trial in North America and Europe
NOT COMPARATIRVE STUDIES; *p<0.001 vs placebo

IEttinger B, et al. JAMA 1999;282:637-45; ?Harris S, et al. JAMA 1999;282:1344-52; *Reginster J-Y, et al. O int
2000;11:83-91; *Black DM, et al. Lancet 1996;348:1535-41;

SChesnut CH, et al. J Bone Miner Res 2004;19:1241-9




Changes in bone turnover markers (sCTX)
with bisphosphonates after 1 year

ALN 70mg t BONVIVA 2 RIS 35mg t
o
& o 0 0
[
£ 10 10 410
©
& 20 -20 4 -20
o
£ 301 -30 30
2
= a0 40 40
)
g = 50 -50
S 60 -60 | e0{ 547
X
T 704 70 4 -70
< 69.2
2 w0 73.8 80 g0

NOT COMPARATIVE STUDIES

*Rosen CJ, et al.J Bone Miner Res. 2005:20:141.51
1. etal. 3 Bone Miner Res 2005:20:1315.22

The need for i.v. bisphosphonates
In osteoporosis

Osteoporosis patients best suited for
i.v. administration are those who

—_—

Have abnormalities
delaying oesophageal

Cannot follow emptying
dosing
instructions Have cognitive
e.g. bedridden difficulties
_

74

B AT ] TR = &

Product Bonviva® 3mg/aml injection quarterly

Fosamax® 70mg tablet weekly
Generic name ibandronic acid alendronate sodium
Manufacture Roche MSD
Reimbursed price 9348

Monthly cost 1114
Daily cost o

- SRR (BMD
Reimbursed '2f‘ D)

criteria o §E< e (k8
B i et

AN (serum creatinine) | B i

7.2 Smag/dl R “1.6mg/dl fUELH

3 45 . itonin 3. A3k " |calcitonin

raloxf;{eﬂe . D3 ralox ftnL I 434 D3

Reimbursed code B024630216 B024480100

75

" TR (serum creatinine) /| 545

Bonviva® 3mg/3mlinjection
quarterly

ibandronic acid alendronate sodium
Manufacture Roche MSD
Reimbursed

Product Fosamax® 70mg tablet weekly

Generic name

3343 262

460+3343 = 3803

(460 + 262 x 4 x 3) + (100 + 66) X 2
=3936

3803 4 3396 x 4

EEa 15212

o T 2 S 2 i 2

Side Effects Issues
i.v. bisphosphonate safety: the realities

—

Perceived issues: renal events, ONJ, flu-like illness

Fact: only rare occurrences with i.v. ibandronate
injection in patients with PMO

First-dose related,
transient mild-to-
moderate intensity,

No cases reported
with ibandronate

No cases of acute renal
failure in >3,000 women

with PMO for PMO in the clinical

*No recommended to use in development programme most cases resolve
severe renal impairment:

CLer < 30 ml/min spontaneously

PMO= postmenopausal osteoporosis

Conclusion

= Bisphosphonate is a gold standard of treating
osteoporosis.

= |mprove the compliance of the treatment:
Select a medication of high efficacy
Good dosing frequency and procedures
Safe: Low side effects .
Economic: Cost Efficacy

Side effects Awareness

Doctor
responsibility

Dosing issues

Costs

78
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