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AgvoooOuuauTTN

[MAAPWC avBpWITTIVO HOVOKAWVIKO QVTICWHA £vavTl TOU TTapAyovTa
RANKL (Receptor Activator Nuclear factor k3 Ligand)

H ouvdeon Tou RANKL, 1TOU ekppaleTal atrd TouG 00TEOPBAACTEC, UE
Tov uTTodoXE£a RANK, TTOU BPIOKETAI OTAV ETTIPAVEIA TWV TTPO-
OOTEOKAQOTWY KAl WPINWY OOTEOKAAOTWY, TTPOAYEI TNV
00TEOKAQOTOYEVEON OPWVTAC 0€ OAa Ta OoTAdIA. (dlagopoTToinon,
dpaoTNPEIOTNTA, ATTOTITWON)

Agv a1T0ONKEVETAI OTO OOTOUV
MeTaBoAiletal oto AEZ
Aev atroaAAeTal atrd TouG VEPPOUC



DENOSUMAB (MAb — RANKL)
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Figure 2-6. How Osteoclasts Are Formed
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Fracture REduction Evaluation of Denosumab In
Osteoporosis every 6 Months (FREEDOM)

e Tuyxalotroinuevn, OITTAN-TUPAN

« 7868 PYETEUUNVOTTAUCIOAKESC YUVAIKEG ME
ooTteotropwon (60-91 eTtwv, T-score : -2.5-4.0)

« DB 60ug —pl, 36 NAVEC
* 83% oAoKANpwaoav TN MEAETN

« Au¢non ONN katd 9.2% o1n 22 kal Katd 6% oT1Oo
OAIKO I0¥Xi0

Steven R. Cummings, M.D., Javier San Martin, M.D., Michael R. McClung, M.D., Ethel S. Siris, M.D., Richard Eastell, M.D., lan
R. Reid, M.D., Pierre Delmas, M.D., Ph.D., Holly B. Zoog, Ph.D., Matt Austin, M.S., Andrea Wang, M.A., Stepan Kutilek, M.D.,
Silvano Adami, M.D., Ph.D., Jose Zanchetta, M.D., Cesar Libanati, M.D., Suresh Siddhanti, Ph.D., and Claus Christiansen, M.D.,
for the FREEDOM Trial* Denosumab for Prevention of Fractures in Postmenopausal Women with Osteoporosis N Engl J Med
2009;361.



 Meiwon oTTovOUAIKWY KaTaypATWY (68%),

¢ pn oTTOVSUAIKWYV (20%)
« kal # 1oxiou (40%)

9% -

RR = 68%

P <0.001 _l

1

Néa omtovSUuALka Mn omovSuALKka

I Placebo
B Denosumab

RR =40%
P =0.04

RR = risk reduction
Cummings SR, et al. N Engl J Med. 2009;361:756-765.




Atoua ugnAou Kivouvou

* YTmroavaAuon, 3.333 arouya uwnAou Kivouvou (nAikia >70 eTwv, T-
score -3.0, oTTovOUAIKO # KaTA TNV €i0000 OTN PEAETN
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S. Boonen - J Clin Endocrinol Metab 96:1727-1736, 2011




2T00EPN ME TO XPOVO, MEIWON TWV
OTTOVOUAIKWY KATAYMATWYV

RR = 68%
8,0% - P < 0.001

—
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6,0% - RR = 71%
P < 0.0001
"

5,0% -

4,0% -

RR=61%
P <0.001
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1,0% -

0,0% -

0-12 Months 0-24 Months 0-36 Months

Intent-to-treat, last observation carried forward analysis
Data on file, Amgen.



H Meiwon Tou Kivouvou Epgaviong Kartayydtwyv ATav
Avegaptntn amd Tnv HAKKia kai Tnv Kardotaon tng Néoou
Post-hoc avaAuoeig Tng peAétng FREEDOM avd nAikia

B Eik. Pdpuako Denosumab

-@- ZmovduAikd Katdaypara
= pa)\)\n)\eniépacn =0,4822

RR = 70% RR=64% , RR = 6% RR = 62% _
7 p < 0,001 p<0,001 p = 0,8490 p = 0,0065
S
({e}
™
o _
>
a3
=
>
)
-
\U -
=
(o]
X
-
)
3
= —
E
E 0,7%

— 0,9%
o 0,6% ‘

60 - 74 geTwV 75 - 90 TV 60 - 74 eTWV 75 - 90 TV

RR = pgiwon kivduvou, *Tuvaikeg evraxBeioeg atn peAétn FREEDOM nAikiag atméd 60 £éwg 90 eTwv
Adapted from ; Sambrook P & Cooper C. Lancet 2006;367:2010-2018; McClung et al. JBMR 2012;27: 211-218;
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Study Desigh — FREEDOM Extension

FREEDOM EXTENSION
A A
r \'g )
Year O 1 2 3 4 5 6 7 8 9 10

R U
A Denosumab 60 mg Denosumab 60 mg Long-term
N B SC Q6M SC Q6M Denosumab
g (N = 3902) (N =2343) Treatment
M
| < Calcium and Vitanin D >
A
A [
i Placebo Denosumab 60 mg Cross-over
CI) ) SC Q6M SC Q6M Denosumab
N

(N = 3906) (N =2207) Treatment

Year 0 1 2 3 4 5 6 7

Key Inclusion Criteria:

+ Completed the FREEDOM study (completed their 3-year visit, did not discontinue investigational
product, and did not miss more than one dose).

* Not receiving any other osteoporosis medications.

« Written informed consent provided

Bone HG et al. J Clin Endocrinol Metab, November 2013, 98(11):4483-4492



Concentrations of PINP and sCTX Over 6 years

—— Placebo — Cross-over Denosumab —8— Long-term Denosumab
A P1NP B CTX
80 0.8
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1 p. & 4 5 6 1 p. & 4 5 6
Year Year
Long-term n 60 60 60 60 60 56 5969 60 62 264 60 60 60 60 60 56 5672 65 60 315
Cross-overn 353535 35 35 32 2931 22 28 263 353535 35 35 32 2632 27 28 293

P1NP=serum procollagen type 1 N-terminal propeptide; CTX=C-telopeptide of type | collagen.
Data are medians and interquartile ranges. Timepoints: baseline, month 1, and years 0.5, 1, 2, 3, 3 (day 10), 3.5, 4, 5 and 6.
n = number of subjects with observed data.

Adapted from: Bone HG et al. J Clin Endocrinol Metab, November 2013, 98(11):4483-4492




Percent Change in BMD at the Lumbar Spine and
Total Hip Over 6 Years

= Placebo === Cross-over Denosumab =—Long-term Denosumab

Lumbar Spine Total Hip

L FREEDOM EXTENSION 107 FREEDOM EXTENSION
16- 15.2%]

7.5%1

% Change From Baseline

Study Year Study Year

LS Means and 95% confidence intervals. Data are shown for the entire extension study population. *P < 0.05 vs. FREEDOM baseline; TP < 0.05 vs. FREEDOM baseline
and extension baseline. Yellow numbers on the graphs represent the percent change in BMD while on denosumab treatment.

Adapted from: Bone HG et al. J Clin Endocrinol Metab, November 2013, 98(11):4483-4492



Fracture Incidence Over. 6 Years

Placebo Denosumab
FREEDOM FREEDOM EXT Cross- EXT Long-
Years 1-3 Years 1-3 I e
Years 4-6 Years 4-6
New and

Worsening 7.3% 2.4%0 3.0% 3.7%
Vertebral
Clinical 2.6% 0.8% 0.3% 0.6%
Vertebral
All Clinical 10.2% 7.2%0 5.9% 4.4%
Major ) 6.4% 5.2% 4.3% 2.9%
Nonvertebral
Hip 1.2% 0.7% 0.7% 0.4%

Percentages for clinical vertebral, all clinical, major nonvertebral, and hip fractures are Kaplan-Meier estimates.
Percentages for new and worsening vertebral fractures are crude incidence.
*Includes a subset of nonvertebral fractures including pelvis, distal femur (whole femur except proximal), proximal
Adapted from: Bone HG et al. J Clin Endocrinol Metab, November 2013, 98(11):4483-4492

tibia, ribs, proximal humerus, forearm, and hip.



Etnoia Emimmrwon Mn ZmovOouAlIKwy KaTayHaTwy oTnVv
Oupada Makpoxpoviag Ospatreiag pe Denosumab
MeAétn ENEKTAXHZ FREEDOM

MeAétn FREEDOM ENEKTAZH

3,1%
3.0 2,9%
2,6% 2.5%
2,54 2.2%
2.1%

1,4% Eik. Pappako
11% Denosumab

ETACIA ETTITITWON

o
o

1 2 3 4 5
‘ETn ék0eong oTn Bepartreia
n 116 98 103 75 83 73 32 25
N 390 390 368 368 345 348 234 224

6 2 8 2 N =4'p|6pég GOGE\ZV KATA TNV éapén KGOe 'ITS%5OU, n = apiBuoG aocBevwy pe = 1 kaTaypa
Adapted from: Papapoulos S et al. J Bone Miner Res 2012;27:694—701



ETnoia Emimmrwon Newv ZmovOouAikwyv KaTtayuatwyv
otnv Opada Makpoxpoviag Oepatreiag pe Denosumab
MeAétn ENEKTAXHZ FREEDOM

o MeAétn FREEDOM EMNEKTAZH
’ 3,1% 3,1%
3,04
C 25,
o B 0
§ 2,2%
E 2,0-
5
o 1,5- | 1,4% Eik. Pappako
S i Denosumab
w 1.0- oo 0,7%
0,5
0,0 T T T T
1 2 3 4 ko 5*
‘ETn ékBegong oTn Bepatreia
n 82 32 107 24 98 35 59 (ocuvoAo
N 369 370 340 345 318 324 2 ETOV)
1 2 0 3 6 7 ZaapqgulosSet al. J Bone Miner Res 2012;27:694—701.



Incidence of New Vertebral Fractures and
Nonvertebral Fractures Over 6 Years

A Long-term Denosumab: New Vertebral Fractures C Cross-over Denosumab: New Vertebral Fractures
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v Virtual 0 Cross-over Virtual

Denosumab Placebo

Years 1-3

Denosumab Placebo

Years 4-6

Denosumab Placebo

Years 1-3

Denosumab Placebo
Years 4-6

B Long-term Denosumab: Nonvertebral Fractures D Cross-over Denosumab: Nonvertebral Fractures

10 FREEDOM EXTENSION 10 FREEDOM EXTENSION
L+}

S8 80% [7.5% S5 8 Sl 7.5%
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Denosumab Placebo Denosumab Plallcaan Denosumab Placebo D;ﬁg:ﬁ::g Plallcago
Years 1-3 Years 4-6 Years 1-3 Years 4-6

Solid bars represent actual data collected and non-solid bars represent virtual placebo data. Percentages for new vertebral fractures are crude incidence and percentages

for nonvertebral fractures are Kaplan-Meier estimates. Error bars correspond to 95% confidence intervals.

Adapted from: Bone HG et al. J Clin Endocrinol Metab, November 2013, 98(11):4483-4492



Adverse Events Over 6 Years

Placebo Denosumab
FREEDOM FREEDOM EXT Cross-over EXT Long-term
Years 1-3 Years 1-3 Years 1-3 Years 4-6
N = 3883 N = 3879 N = 2206 N = 2343
Rate (n) Rate (n) Rate (n) Rate (n)
All AEs 156.1 (3614) 154.3 (3598) 104.2 (1944) 106.2 (2067)
Infections 30.7 (2113) 29.3 (2052) 25.0 (1054) 23.4 (1070)
Malignancies 1.6 (167) 1.8 (187) 1.8 (108) 1.9 (120)
Eczema 0.6 (67) 1.1 (119) 1.0 (57) 1.0 (65)
Hypocalcemia < 0.1 (3) < 0.1 (6) <0.1(1)
Pancreatitis < 0.1 (3) < 0.1 (7) < 0.1 (2) < 0.1 (4%)
Serious AEs 10.4 (974) 10.6 (1002) 10.9 (573) 10.6 (597)
Infections 1.3 (134) 1.5 (160) 1.4 (81) 1.3 (82)
C‘:':;'S'Itl;segs < 0.1 (1) 0.1 (12) <0.1(1) < 0.1 (5)
Fatal AEs 0.8 (90) 0.6 (70) 0.7 (41) 0.7 (45)

ONJ and atypical femoral fracture (AFF) have been reported.
During the first 3 years of the extension study, ONJ was positively adjudicated in four subjects.
During the first 4 years of the extension study 2 AFF cases have been confirmed: One case in the
cross-over group (N = 2206) after 2.5 years in the extension study, positively adjudicated after the
6-year analysis; One case in the continuous-treated group (N = 2343), positively adjudicated

during year 7 (year 4 in the extension).

Adapted from: Bone HG et al. J Clin Endocrinol Metab, November 2013, 98(11):4483-4492
*) Please refer to the recent Prolia® SmPC for the complete prescribing and safety information




2YTKPITIKEZ MEAETEZ O2TIKHZ NYKNOTHTAZ ME
AAENAPONATH

6 9 4
1.1%* [l Alendronate 70 mg QW . Alendronate

|l Denosumal b 60 mg Q6M [| Denosumab
1.18%*

1.05%*

Least Squares Mean (95% Cl)

Percent Change from Baseline (%) in BMD
Rercent Change.from Baseling

0
v <0000y P tumbarSpine - Trochanter  Femoral Neck 13 Radius Total Hip  LumbarSpine  FemoralNeck ~ Trochanter  Distal 113

*%p = 0.0002 *p < 0.0001 *p = 0.0003c*p = 0.0012 S$p =0.0121 Radius



DMAB Vs ALN: Median (Q1, Q3) percent change from
baseline in the bone turnover markers

Median (Q1, Q3)

Percent Change From Baseline
Median (Q1, Q3)
Percent Change From Baseline

90 1
-100 :
0 1 3 6 g 12
StUd‘y’ Month Study Month
Month 1 : - 89% vs -61% Month 1 : -26% vs — 11%
Month 6 : - 77% vs -66% Month 6 : - 76% vs - 56%
Month 12 : - 74% vs -76% Month 12 : - 72% vs -65%

(@significantly different from alendronate, p < 0.0001) Brown et al, J Bone Miner Res, 2009 Jan 15



2UyKpITIKN MeAeTn: ETriopaocn tou Denosumab kai TnG
ALN otn MikpoapXITEKTOVIKI TwVv OCcTWV
TMIAoTIKN HEAETH APXITEKTOVIKIG OCTWYV

MoAukevTpIKn, SITTAA TUPAR, EAEYXOMEV ME OPAOCTIKO @APMAKO HEAETH
. 12 upveg >

Denosumab 60 mg kafe 6 pRveg (Q6M)
+

Eikovikd ®apuako AAevdpovarng Attag ERdopadiaiwg (QW)
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* 247 PUETEPUNVOTIUCLOKEG YUVOLKEG * Ekatootiaia (%) petaBoAn amo tnv évapén tng LEAETNG 0TO TtaXoCg SokidwvV

¢ T-score otnv ooduikn poipa tnG OTIOVOUALKAG dAowwbdoug ootou

Exatootiaieg (%) petaBorég otnv oAwkr) vBMD kat tnv vBMD tou pAowwdoug kot
TOU OoToYYWd0ou¢ 00ToU

*  AplBuog, maxog kat Seiktng ouvektikotnTag Sokidwv omoyywdoug ootou

*  Aodadlela

oTAANG 1 TO OALKO Loxio petafy —2,0 kal —3,0

Seeman E. et al JIBMR 2010;25:1886-1894



21NV ATrw Kepkida, to Denosumab Aucavel tTnv vBMD Tou
®PAoiwdoug OcTou lepioocoTepo amo o,Ti n ALN
[TIAOTIKN MEAETN OPXITEKTOVIKNG OCTWV
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Tp < 0,02 évavti TG aAevdpovaTng
O1 Tigég avmioToixouv o€ Méaeg Tipég LS (95% ClI).

Seeman E. et al JIBMR 2010;25:1886-1894



To Dmab Megiwvel 1o Nopwdeg Tou PAoiwdoug OcTOU
otnv Atrw Kepkidoa (HRpQCT)
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Seeman E et al. JIBMR 2011;26 (Suppl. 1); S22:A1064



Denosumab significantly increases bone mineral density

and reduces bone turnover compared with monthly oral
ibandronate and risedronate in postmenopausal women who
remained at higher risk for fracture despite previous suboptimal
treatment with an oral bisphosphonate

Osteoporos Int l] 2 March 2014
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= O = Monthly Oral BP {IBN or RIS} =@ Denosumab

Higher Risk Lower Risk

=60.5%*

=100 T 1 T

Percentage Change From Baseline in sCTX-1

Time (Months) Time (Months) Time (Months)

Monthly Cral BP n= 202 181 180 118 105 1086 82 T8 T4
Denosumab n= 235 218 223 136 131 130 95 85 91




a) Overall

Percentage Change From Baseline in BMD

Monthly Qral BF n= 185

Denosumab

O Monthly Oral BP

® Denosumab

Total Hip Femoral Neck Lumbar Spine
6 6 6
¥*
.
47 41 41 T

Table 1 Identification of subjects at higher risk for fracture

Monthly oral BP Denosumab

(N=851) (N=852)
0
Higher risk subjects, n (%) 469 (55.1) 475 (55.8)
L | | 1. Age =75 years 150 (17.6) 160 (18.8)
Todtnaml GatadinamL A 2. Baseline BMD T-score =-2.5 250 (29.4) 245 (28.8)
Baseline sCTX=1 . .
at total hip or femoral neck
1 . -
SR o1 3. Baseline BMD T-score < -1.0at 256 (30.1) 265 (31.1)
total hip or femoral neck and with
prior osteoporotic fracture
4. Baseline sCTX-1>0.9 ng/mL and 17 (2.0) 10(1.2)
BMD T-score = -2.0 at total hip or
femoral neck
Lower risk subjects® 319 (37.5) 319(37.4)
Subjects with unknown risk status due 63 (7.4) 58 (6.8)

to missing data
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OoTEOTTOPWOT OXETICOMEVN ME TN OepaTTEia
(avaoTOAEIG apWHATACNG)

lUvaikeg e avaoToAEiC apwpaTAONC YIA UN
METOOTATIKO Ca MOOTOU

60mg DB kaBe 6 pnvec yia 12 pnveg

AuZnon ooTIKAG TTUKVOTNTOC 22 5.5% (EvavTl EIKOVIKOU)

XWwpPIic axedlaguo yia Kartayuarta

Ellis GK, J Clin Oncol 2008



OocTeoTTOPWON OXETICOMEVN ME TN
Bepartreia (ECAAeIwpn avOopoyovwyv)

AITTAN-TU@AR, TuxaioTroinuévn (HALT Study)
Avdpeg pe Ca rpooTdTn (Mn HETAOCTATIKO)
(<70, >70 eTwyv, <6 PAveg Bepartreiag, >6 PNVEC)
(1gr Ca, = 4001U vitD)

60mg DB kd&B¢ 6 unveg yia 24 unveg €vavti pb (734 o€ kGBe oudda)
ME ETTEKTAON OTOUG 36.

AUENonN TNG OOTIKAG TTUKVOTNTAG £VAVTI EIKOVIKOU
— 6.7% oTn 22
— 4.8% OAIKO 10¥i0
— 5.5% oTo 1/3 kepkidag

Mathew R. Smith, NEJM 2009



OoTEOTTOPWOTN OXETICOMEVN ME T
Bepartreia (ECAAeIwpn avOopoyovwyv)

Meiwon TwV VEWV CTTOVOUAIKWYV KATAYMATWY KATA
62% EvavTl EIKOVIKOU

— (3.9% o710 €IkovIkO, 1.5% otn AM)

Meiwon KATAYMATWY OE OTTOIOONTTOTE OCNMEIO

— (5.2% otn AM gvavti 7.2% OTO €IKOVIKO)
AVETTIOUUNTEC EVEPYEIEC TTAPOMOIEC KAl OTIC OUO OUADEC

P=0.004
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Mathew R. Smith. NEJM 2009 Figure 3. Cumulative Incidence of New Vertebral Fracture at 12, 24,
' and 36 Months, According to Study Group.




BidJ Case Hep. 2014 Jan 30,2014, pii: bor2013202351. doi: 10.1136/bcr-2013-202851.

Denosumab should be the treatment of choice for bisphosphonate refractory hypercalcaemia of malignancy.
Adhikaree J1, Newby Y, Sundar S.

i+ Author information

Abstract

Denosumab, a fully humanised monoclonal antibody, is licensed for treatment of postmenopausal osteoporosis, haormaone ablation-induced bone loss
and for prevention of skeleton-related events in patients with bone metastases from solid tumours. In pivotal phase 3 randomised trials. denosumab
caused profound hypocalcaemia in patients with normocalcaemia despite oral calcium and vitamin D supplementation. This significant hypocalcaemic
effect can be exploited to treat hypercalcaemia of malignancy (HCM). Recent reports from the USA suggest that denosumab is an effective treatment
of HCM. According to our knowledge, we report the first two cases in UK with bisphosphonate refractory hypercalcaemia who responded to
denosumab injections. Our first case gained 7 months of stabilisation of hypercalcaemia following prolonged admissions with life-threatening levels,
while our second case achieved rapid normalisation of serum calcium levels for the first time in 14 months. We conclude that denosumab should be
the treatment of choice for patients with bisphosphonate refractory hypercalcaemia.
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2UNTTEPAC AT

Acv £X€1 YOOTPEVTEPIKEG TTAPEVEPYEIEG, EiVAIl ATTOTEAETHATIKA
KOl O€ VEQPIKN EKTITWON 0POU BEV ATTEKKPIVETAI ATTO TOUG

veppoug.

Meiwvel Tov KivOuvo OTTOVOUAIKWY, KATAYHATWY I0XIOU Kal pNn
OTTOVOUAIKWYV KATAYMATWV.

AvTeVvOEIKVUTAI O€ A0OEVEIC NE UTTAOBECTIAIMIO AYVWOTNG
aITiagG.

Xpeiradetal BeATiwon TnG TPOoANYNGS aoBecTiou o€ acOeveig pE
TTTWYXN O1aTpOoPn. 2& a0BEVEIC HE VEQPIKI AVETTAPKEIA (KABapon
KpeaTivivng <30 ml/min) utrdpyel pHeyaAuTepn mTiBavoTnTa
UTTAOBECTIAIMIOG.



2UNUTTEPAC AT

2UVIOTATAI KOAN OTOUATIKN UYIEIVA KAl ATTOQUYN PEICOVWY
O0BOVTIKWYV ETMEPRATEWV EQOCOV CUVUTTAPXOUV Kal AAAoI
EMIBAPUVTIKOI TTOPAYOVTEG (KOKONOEIEG, XNUEIOBEpaTTEIQ,
KOPTIKOEION, OKTIVOBOAIQ TTEPIOXNG K.ATT.).

Mapd 1o 0TI dev UTTAPXEI AUENON TWV ACIUWEEWV Kal TWV
KakonBeiwv kartd Tn didpkeia BepaTreiag pe SevoooupauTrn,
WOoTOCO CUVIOTATAI ATTOPUY TTAPAAANANG Xoprynong ME
BioAoyikoug napayowag VOO OKATAOTOANG OTA PEUMATIKA
vooHaTa Kaf’ 611 dev utTTapXouVv dedopéva ao@PaAEiag.

Xopnyeital pe utrodopIa Eveon 60 mg KAOe £€1 PR Vveg.



2UCTAOCEIC

* H devoooupautrn cuvicTarail yia Tn Ogparreia 1ng
HETEMUNVOTTOUCIOKNG OOTEOTTOPWONG OE YUVAIKEG HE
auénMEVO KivOUVO KATAYHMATOG OTTOU HEIWVEI TOV
KivOuvo OTTOVOUAIKWY, M CTTOVOUAIKWYV KAl
KATOYMATWYV I0Yi0OU.

e ZUVIOTATAOI YIO TN OEpATTEIO TNG OCTIKAG ATTWAEIA
TTOU OXETICETAI PE TNV AvOPOYOVIKN ESAAEIYPN OE
AvOpEG ME KAPKIVO TOU TTPOCTATN KOl HE AQUENMEVO
KivOUVO KATOYHATWYV. 2& QUTOUG TOUG aoBeveig
MEIWVEI TOV KiVOUVO OTTOVOUAIKWYV KATAYMATWYV.






