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2. Uotnua RANKL ,RANK, OPG
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OPG diayovidiakoi apoupaior:
AvaotoAn Tou RANKL= aténon ooTIKAC TUKVOTNTOC
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* P<0.01 vs wild-type.

Ominsky MS, et al. J Bone Miner Res. 2005;20(suppl 1):5294. Abstract SU451 and poster.
Ominsky MS, et al. Osteoporos Int. 2006;17(suppl 14):5133-5S134. Abstract OC11 and presentation.
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AuEnuévn ékppaon RANKL oTi¢ peTeppnvoravoiakeg
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B Tpocpunvomavaiakéc B Xwpic aywyh peTeppnvoTauoiakéc
B Eppnvomauciakéc + ERT  (n=12/0pdda)

*vs peTeppnvortavaiakécl + ERT; tvs mpoeppnvomavaiakéc.

Eghbali-Fatourechi. J Clin Invest. 2003



2 Uvoyn Tn¢ amoé Tov RANK Ligand
neooAaPpoupevng ooTIKAC aTTWAEIAC

v" O RANK Ligand civai paciko¢ pecoAaPpntig Tng
dnuiovpyiac, AsiToupyiac kai emipiwong Twv
00TEOKAAOTWY

v' H OPG e€oudeTepwvel Tn 8pdon Tou RANK Ligand kai
amoTeAei puBUIOTA TNC opolooTAdidC TNG OOTIKAC
TTApAYWYNAC Kdl 00TIKAC attoppopnong

v' H peTeppnvoTauoiakh Heiwon TwyY o1oTpoyovwy odnyei
oc aufnuévn amé Toug ooTEOPAAOTEC 00TIKA amoppodpnon

v’ Z¢& pokAIvikd povTéAd, n avactoAl Tou RANK Ligand
PeATiwoe TNV TUKVOTNTA, YEWHETPIA KAl AVTOXA Tou
pAoiwdou¢ Kai Tou dokIdwdouc oaTou.



AvaotoAl RANKL= avaoToAn oxnuariopou,
AciToupyiac Kai emiPpiwonc ooTeokAAOTWY

CFU-M Tp6dpopoc @ RANKL

: oaTeOKAéoTng \f RANK
O AvaoToAéac

Oppoévec @
AUENTIKOI TTApAYovTEC 2 Q
KuTtTokiveg . J -
7 é (I) AvaoTtoAn oxnuartiopov,
N AgiToupyiacg
S T g © Kal emiPpiwonc Tou 0oTEOKAAOTN
@Omsobmmeg
T XNHATIONOC 00TOU H OoTikn amoppoypnon
avaoTeEAAeTal

In the presence of M-CSF

CFU-M = colony forming unit macrophage
M-CSF = macrophage colony stimulating factor

© 2009 Amgen. All rights reserved.



Aiapopa pnxaviopov Denosumab kai
Aipwopovikwy
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Y Denosumab

Denosumab:
# &=

avaoToR A% oUvdeon pe
RANK Ligand vdpofuamaritn oc *

onpeia evepyou

OOTIKNG
amoppoYnang
Denosu{mab: GVGGTf’AfI oxnpariopov, AT : anwAcia TNC amoppoPNTIKAC
AeiToupyiag kai emipiwong ooTeokAdoTn AciToupyiag, OHWC Ol amEVEPYOTOINUEVO!

O0O0TEOKAAOTEC HmopEl va mapdpEvouv

Courtesy of Graham Russell



PappuakoAoyikéc 1816TnTEC Denosumab

v TTAhpw¢ avBpwmelo HOVOKAWVIKO
avtiowpa - IgG, 106TUTTOG

Denosumab

v" YynAn ouyyévela pe Thv avlpwrivn
mpwTeivh RANK Ligand

v YynAn €1dikéTnTa yia Tov RANK
Ligand

Kapia avixvetoipn ouvdeon pe TNF-q,
TNF-p, TRAIL A ligand CD40

v Aev éxel avixveuBei oTIC KAIVIKEC HEAETEC
Kavéva e€oudeTEPWTIKO avTiowpa

Bekker PJ. J Bone Miner Res. 2004;19:1059-1066.

Elliott R. Osteoporos Int. 2007;18:554. Abstract P149.
McClung MR. N Engl J Med. 2006;354:821-831.

Miller PD. Bone. 2008;43:222-229.

Brown JP. J Bone Miner Res. 2009;24:153-161.

Bone HG. J Clin Endocrinol Metab. 2008;93(6):2149-2157.



Denosumab: appakokivnTIKEC 1010TNTEC

v' Xophynon péow uttodopiac (SC) Eveong

v’ 2NUavTikh Heiwon Twy OEIKTWY 00TIKAG evaAAayh¢ oe didoTtnpa 12
Eweg 72 wpwyv, Tou diaTnpeital €wg Kal 6 HAVES

v Mégoc xpovocg nuioeciac Cwng mepittou 30 nuépeg, otn doocoAoyia Twv
1 mg/kg n 60 mg umrodopiwg

v' XopAynoncg déonc kdBe 6 pnvec

Bekker PJ, et al. T Bone Miner Res. 2004;19:1059.

Jang G, et al. J Bone Miner Res. 2006;21(suppl 1):5190. Abstract SA403 and poster.
McClung MR, et al. N Engl J Med. 2006;23:821-831.

Peterson MC, et al. J Bone Miner Res. 2005;20(suppl 1):5293. Abstract SU446 and poster.



AroTeAcopatikoTnta Tou Denosumab
oTn Heiwon TwWv owovOUAIKWY, HNn
OTOVOUAIKWY Kdl KATayHaTwv 1oXiov
O€ YUVAIKEC HE oOoTEOTOPWON:

MeAéTn FREEDOM

Fracture REduction Evaluation of Denosumab in
Osteoporosis Every 6 Months



FREEDOM: % xediaouoc

MeAéTn ®donc3

TTAYKOOUIA, TTOAUKEVTPIKA, EAEYXOUEVN HE EIKOVIKO GAPHAKO HEAETN

Ewiokeyn
Huépac 1

Mnvag MeAétng

Ewiokeyn MeAéTng
(whvag)

AR |

A 4

Denosumab
60 mg/6 pnveg
n=3,933
|$ AoaPpéoTio kai Bitapivn D
Eikoviko
n=3,935

TTANBUoPOC TNG HEAETNC

v'7,868 peTeppunvomauoiakég
YUVaikeg

v'T-score < -2.5 atnv OMXZ A aTo
0AIKO 10Xi0 Kal 6XI < -4

v ATtokAgI0UOC copapwv i > 2
HETpIAg ooPpapoTnNTag omovOUAIKWY #

KUpilo karaAnkTiko onyeio

v'Néa omovduAikd # * oToug 36
HAveC Oepameiag

Acutepeliovra KaTaAnkTika
onyeia

v Xpovoc éwcg To 1° un-omovOUAIko #
v' Xpovoc éwc To lo # 10xiou

* Op1Z6peva we avénon katd TouAdxiaTtov éva PaBuod oTo omovAUAIKO owpd, To oTtoio ATav pualoAoyikd Katd Tnv évapén

Cummings SR. NEJM. 2009 Aug 20;361(8):756-65



FREEDOM: Mciwon kivdUvou kaTaypdtwy aTouc 36
HAVES

68% 20% M Eikoviko
9% - P < 0.001 P=0.01 M Denosumab
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EwinTwon karaypdtwv oto pnva 36 (%)

1% -

0% -

Z tovOUAIKa Mn-orovduAika Ioxio

Cummings SR. NEJM. 2009



FREEDOM: Xpovoc sppdvionc 10V un
ommovOUAIKoU # oTouc 36 PAVEC

Eikovikd
g 8 Denosumab 60 mg Q6M 8.0%
=
S ¢ 6.5%
S _
E R
E ARR=15 %
w [e)
< 4 - RRR=20% T
S
3 2-
N
O n I I I I I I
0] 6 12 18 24 30 36
Number of patients at risk MnAveg
Eikovikd, n 3906 3750 3578 3410 3264 3121 3009
Denosumab, n 3902 3759 3594 3453 3337 3228 3130

ARR = absolute risk reduction, RRR = relative risk reduction

Cummings SR. NEJM. 2009



FREEDOM: Meiwon Tou KIvaUvoU VEWV OTTOVOUAIKWY

KATayUdTwyv
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Cummings SR. NEJM. 2009.



FREEDOM: /o perapoAn BMD otouc 36 pAveg

YTo-peAéTn 00TIKAC TTUKVOTNTAG (N = 441)

—A— Eikoviko —e— Denosumab 60 mg Q6M
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Intent-to-treat, last observation carried forward analysis
*P < 0.001 for denosumab vs eikoviko

Cummings SR. NEJM. 2009



FREEDOM: 7 peTaPpoAn dEIKTWY OOTIKAC
evaAAaynec 36 pAaveg

YTo-peAéTn SeIKTWY 00TIKAG avakaTtaokeunc (n = 160)

—A— Eikoviko —e— Denosumab 60 mg Q6M
CTx-1 opov P1NP
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*P < 0.001 for denosumab vs ikovikd
1 denosumab group relative decrease vs placebo at month 36
CTx-1 = type 1 C-telopeptide; PINP = intact N-terminal propeptide of type I procollagen

cummings SR. N Engl J Med. 2009



FREEDOM: AvemiBUUNTEC EVEPYEIEC

Eikoviké n (%) 'Denosumab, n (%)
(n = 3876) (n = 3886)

AveTIOUUNTEC EVEPYEIEC

2.0voAo avemiBuunTWy evepyeiwy

2. oPpapéc avemBUUNTEG eVEPYEIEC

OdvarTol

AToxwpnhon Adyw AE

AiakoTth Tou pappdkou Adyw AE

Cummings SR. N Engl J Med. 2009

0.91
0.61
0.08
0.39
0.55



FREEDOM: AvemiBUUNTEC EVEPYEIEC

Eikoviko n (%) Denosumab n (%)

AvemiOOunTeg evépyeleg (n = 3876) (n = 3886)

Noipwéeic
NeomAdoparta

AvTidpaon oTo onpeio £yxuong

KAIvikn uttacPpeoTiaipia

KaBuoTépnon atnv emoUAwon Kataypdrwy
Kdartayua pnpiaiou

Kdataypa ppaxioviou
Ooteovékpwon KATw yvdBou

‘Eklepa
TTrwon*
MeTewpiopdc

*AmokAciovrar o1 TTWOEIS TTou £yivav T idid éoea Le To kdTayud

Cummings SR.N Engl J Med. 2009.



FREEDOM: AvemiBUUNTEC EVEPYEIEC

Eikoviké n (%) ' Denosumab n (%)

Zopapég avemOUPNTEG EVEPYEIEG (n = 3876) (n = 3886)

NeomAdopara
Noipwéeig
Kapdiayyeiaka ouupdvra

Ayyeiakd EykepaAikd Emreioodio

2.Tepavidia vooog

TTepipepikA ayyeiakn vooog
KoATikA pappapuyh

KuttapiTida (+ epuaimeAag)

Aidoeion 0.004

Cummings SR. N Engl J Med. 2009



FREEDOM: Etnoia ewinTwon véwv
OTOVOUAIKWY KATAYHATWYV
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ETAoIa emimTwon Twv véwv oTtovOUAIKWY

‘ETn ékBeong
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Papapoulos S Ost Int 2011 (Sup 1) ECCEO11-IOF
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FREEDOM: Etnoia ewinTwon véwv pn
OTOVOUAIKWY KATayHATWV
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TAZ
FREEDOM EA]:AE:I'HC H

% 3.5 A )
_g 3.1%
3 3.0 1
o
3
g_g 25 1
§ 3 -
® 3 20 - / N
>3
3 / \
= S 15 = / \
O v . o,
E 12/0 1-1% \
E 10 1 \
8 | l
£ 05 A \ ]

\ /

0.0 ‘\ /.
‘ETn ékBeoncg 1 2 3 \< 5 J/
~
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2 UYKpITIKN HEAETN waonc 3 Tou Denosumab vs
AAevdpovaTng oTNV OOTIKA TUKVOTNTA, TOUG
OEiKTEC 0OTIKNG evaAAayng, Kai Tnv ac@pdaAeia o€
Yuvaikec mou Aaupavav mponyoupeva Ocpancia pe
aAevdpovarn

MeAétnh STAND

Study of Transitioning from AleNdronate to Denosumab
(MeAérn Tng MerdPaong Tng aywyric amé AAsvdpovdrn oe
Denosumab)



STAND: Zxediaopoc HeAETNC

KpiThpia eicaywyng:

Mﬂvag MeAéTng 4 Msrsuunvogﬁ/\uglaxég YUVAiKEG
. . HE XapnAn TToU Adupavav
A ’ ’
EﬂlUK(S:lllf:\v:Q)s Fe El:::::?rl‘ Huspe 1 6Huspe§9 12 nponvouu;va espam:la HE
51015 ahevdpovdTn (ALN) 70 mg QW
114 A 100dUvapo yia > 6 PAveG

v' T-score < -2,0 ka1 > -4,0 oTnv
OMZZ N 1o 0AIKO 10Xi0
Denosumab ’ '
: KpiTnpia amokAeiopoU
v OmoladhmoTe vOoOo¢ N TABnon
= 504 IOV €ival yVwaTé 0TI etnpedlel
Tov HeTAPOAIOUO TWV 00TWV
v Emimeda Ppirapivng D < 20
ng/mL
# AAevdpovarn v EmitpémeTai n anoEaTdoTaonD
. Twv emmédwy ThS Bitapivng
70 mg / epdopada Kdl n emavaAnyn Th¢ apxXIkAg
EKTIiUNONG
v

TTponyoUpevn xpnon
evOOPAEPIWY S1PWOPOVIKWY

Kendler DL. JBMR 2010



STAND: BMD OMZ2 12 pnveg

4,0
=@ AAevdpovdtn 70 mg QW (n = 241) +
3,5 A
£ ~@— Denosumab 60 mg Q6M (n = 246)
g 3,0
L
(]
Zb 25"
© w
g g 2,0 7
N
S0
éi 1,5
L2
s §
" 1,0 -
0,5 A
0,0
0 6 12
< 0,01 Mnvag MeAétng
P« 0,0001.

n = apiBué¢ acBeviy mou Exouv UToPANBEI o ia alioAdynon Kard Thv Evapén TNE WEAETNG Kar o€ 2 1 alioAoyrioeic eTd Tnv évapén Tne WEAETHC.

Kendler DL. JBMR 2010



STAND: BMD auxévac unpiaiov 12 pivec

2,2 -
2.0 4 ~® AAevdpovarn 70 mg QW (n = 241)

1,8 1 @ Denosumab 60 mg Q6M (n = 246) *
1,6 -
1,4 - *
1,2 -
1,0 -
0,8 -
0,6 -
0.4 -
0,2 -
0,0 -
-0,2- 6 12
pc 001 ‘Evap€n MeAéTne Mniveg

n = ap1Bud¢ aoBeviiv Tou éxouv UTTOPANBcei ae pia afloAdynon katd Thv évapin Tng HeAéThC kai oc > 1 alohoyhoeic peTd Thv évapén Tng
HEAETNG.

(LS Mean + 95% CT)

% peTaPoAn awd Tnv évapén

Kendler DL. JBMR 2010



STAND: BMD anw 1/3 kepkidag 12 pAaveg

1,67 -o- AAevdpovdtn 70 mg QW (n = 241)
g 1,41 -e- Denosumab 60 mg Q6M (n = 245)
wye 1,21
g8
: + 1,0-
ES 0.8
0 2
&, 0.6-
s P
SS 0,4+
] o
59 021
"
®g 00
-0, 21
-0.4- 0 6 12
Mnveg

*P=0,0121.
n = ap1Buéc acBevlv Tou £xouv UTOPANBei oe pia afioAdynon kartd Tnv évapén Thg peAéTng Kai og > 1 afiohoyhoeig PeTd Thv évapEn Thg HEAETNG

Kendler DL. J Bone Miner Res. 2010



STAND: MeTapoAn BMD oe axéon pe 1o Xpovo
TtponynO¢ioac O¢epameiac pe AAedpovdrn

§ 1 - B Ahevdpovdtn 70 mg QW

58 B Denosumab 60 mg QM

D ] \° *
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53

a s~
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) 0 ‘ ‘

6 éwc < 12 pnveg 12 t¢wc 24 pnveg > 24 pnveg

*P < 0.05
tP<0.01

Kendler DL.J Bone Miner Res 2010



STAND: MeTaPpoAn ooTikwy OeIKTWYV 12 pAveg

0,34 .
0,32 -
0,30 A
0,28 -
0,26 -
0,24 4
0,22 -
0,20 4
0,18 -
0,16 -
0,14 -
0,12 A
0,10 -
0,08 -
0,06 -

CTx-1 opoU (ng/mL)

@ AAevdpovdtrn —@— Denosumab

CTx-1

0,04 A

*P < 0,0001.

Mnveg

PINP opoU (ng/mL)

341
321
301
28 -
26
24 1
22 1
201
18 -
16 -
14 -
12 -

PINP

H diakekoppévn ypappn gival To KATw 6p10 TOU TPOEUHNVOTIAUGIAKOU eUpOUC avadgopdc.

Kendler DL. JBMR 2010.



STAND: AvemiBuuntec evépyeleg

AvemOuuntec evépyeieg, n(%)

AAevdpovarn Denosumab
70 mg QW 60 mg Q6M
(n = 249) (n = 253)

OmoladnmoTe avemOUUNTN evépyeia

2 opapéc avemOuunTeg evépyeieg™®

AvemOuUNTEC evépyeleC TToU 0dAynaav g€ dIAKOTA ThG
HEAETNC

Oavarol

KAIvikd kataypara
FaoTpevrepikég diaTapaxég
YTnaoPeoTiaipia

Nopwéeig

NeomAdoparta (kaho®n i kakohon)

Nopwéeig
NeomAdoparta (kaho®n n kakohon)

Kendler DL. TBMR 2010



Enidpaon Tou Denosumab oTtnv ooTikA
TUKVOTNTA KAl oTNV OOTIKA evaAAayn -
Oedopéva 6 eTwv

MeAETN paong 2 - HETEHHUNVOTTAUCIAKEC
YUVAiKEC HE XAHUNAR OOTIKA TUKVOTNTA



2.X€01a0UOC HEAETNC

‘Evapén 24 48 72

OepaneuTIKEC

opadeg ApXIKA HEAETN Ewékraon

AiakoTh
Denosumab

Aiakomh Denosumab

AiakoT Aledronate

Eikoviké Eikoviko (n=46) Eikoviko

Miller PD Bone 2008, JCEM 2011



Denosumab: BMD OM2Z 6 étn petd

—— Denosumab = - Aiakoni Denosumab — AAedpovaTn — = Aiakomii AAedpovarng — EiIKOVIKO
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Miller PD Bone 2008, JCEM 2011



Denosumab: BMD ioxiouv 6 éTn petd

— Eikoviko

—— Denosumab = - Aiakorri Denosumab — AAedpovatn = = Aiakoni AAedpovaTng
8] v, : ,
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: OAoi Denosumab 60 mg /6 pnveg
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Miller PD Bone 2008, JCEM 2011



Denosumab: BMD dmnw kepkidac 6 £€Tn peTd

—— Denosumab = - Aiakorri Denosumab — AAedpovdatn — = Aiakoni AAedpovaTng — EiIkovIKo
6- .
ApxIkn MeAéTn Enékraon
: OAoi Denosumab 60 mg/6 pRveg
4]
~
-
(8]
N
Te) . A °
o 2 e B ==l = 1.9%
+ P E—— 4
= } | s =
N o0 S o
d - T =+ —\i_ _____
EN3 i -=—" RS
~

< ~
S -2 + SO T
g -- \au —
-
W
=

-4

-6 | | | | | i T T

0 6 12 18 24 36 48 60 72
Mnveg

Miller PD Bone 2008, JCEM 2011



AVETIOUUNTEC eVEPYEIEC

Etn 1-4 Etn 5-6
ApPXIKA HEAETN EmékTaon peAéTng

Eikoviko Denosumab Denosumab
(N =46) (N = 314) (N = 200)

Kardyuara

OoTeomopwWTIKA # @

Aoipwé eI e voonAcia
NeomAdopara

Odvarol
AiakoTthh Adyw AE

IATTOKAEioTNKAV KaTdyHaTta Adyw copapoU TpaupaTtiopoU 0aKTUAIKA Kal TTPOoWTToU

Miller PD Bone 2008, JCEM 2011



DECIDE: BMD oc 12 pnvec

6 1.1%*
] M AAedpovarn 70 mg QW
M Denosumab 60 mg Q6M

MeTaPpoAn and thv évap€n (%) in BMD
LS Mean (95% CI)

2.0voAo 10xiou OMZ % Auxévag pnpiaiou Kepkida

*P<0.0001.

Brown JP. JBMR 2009:24:153-161.



DECIDE: Emidpaon Bepameiac oToug
OO0TIKOUC OEIKTEC

B AAedpovdtn 70 mg QW M Denosumab 60 mg Q6M
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*P< 0.0001.

Brown JP. JBMR 2009;24:153-161.



DECIDE:ZUvoyn AvemBUuNTWY EVEPYEIWV

Alendronate

70 mg QW
AE, n (%) (n = 586)
OAec o1 AE 482 (82.3)
2opapéc AE 37 (6.3)
Nopwéeic 6 (1.0)

KakohOn veomAdopara 5 (0.9)
Odvarol 1(0.2)

AiakoTh pappdkou HEAETNG 22 (3.8)

ATroxWwpnaon amod Th HEAETN 10 (1.7)

N = number of subjects who received > 1 dose of active study medication.

Brown JP. JBMR. 2009;24:153-161.



2. uvoyilovTdc.......

EUkoAo docoAoyiko oxAua: uttodopia Xophynon /6 PHAVEC
ATIOTEAEOUATIKOTNTA 0€ OAd Ta onpeiad Tou oKkeAETOU

E€aipeTikd dedopéva amoTeAeopaTIKOTATAC OTH HEiwaon TWV
KATayHdTwyv

Aedopéva petdpaong amd aAevdpovdth, HE UTTEPOXA oTNV
avnon ThC 00TIKAC TTUKVOTNTAC OE OoX£on [ AUTH.

IkavomoIinTikd TpoiA acyaAeiag
AvaoTpéyiun dpdon
Aedopéva pakpoxpoviac xopAynong, 6¢eTiac ......



AoBeveic katdAAnAol yia PROLIA 1

MEeTEPUNVOTTAUCIAKEC YUVAIKEC HE OOTEOTTOPWON KAl
auénuévo Kivouvo KataypdaTwy

OoTikA amtwAeiad Tou oxeTi{eTal He OPHOVIKO
aTroKAEION0O o€ AvOpEC HE KAPKiVO TOU TIpOOTATNH



