MaveAAnvio ZUVESPLO EnaTHMOMKH

ETAIPEIATIATH

ErEMY N

2-5 P€Bupvo
Oktwppilou  Kpntng

2025 =evodoxeio
Theartemis

Me gpuoikn mapouoiaKat palace
SLaSLKTUaKN rapaxoAouenon

«T1 yvwpi{oupe Kal TI AYyVOOUHE OKOMN YUPW ATTO TN MAKPOXPOVIA dlaXEipIion TNG OOTEOTTOPWO NG

KwvoTavTiva ZouTridou

PeuparoAdyog

EmipeAqTpia B' EXY

A' NMavemoTtnuiakn MadoAoyik KAIviki MNMFN ATTikKOV



TiunTikn auoiIfn yia tnv rapouaciacn arro tnv raipia Amgen



Osteoporosis Is Chronic and Progressive, With Ongoing Bone Loss N
Contributing to a Weakened Skeleton

OSTEOPOROSIS cLuB

————

)

YOUMUST S|
’ ’ , ’ ’ BE THIS SHORT
v' Avayvwpion acBevoug pe auénuévo Kivouvo yia KATayua

v EKTiynon karaypatikoU KivoUuvou

2TOXOG TNG AVTIOOTEOTTOPWTIKNAG AYWYNS
v [poAnyn gp@daviong KatdyuaTog

v' ATToQuyr véou KaTayuaTog g€ aoBevr) HE TTPONYOUPEVO KATAYUO




EtiAoyn O¢gpaTreiag

v ATToTEAECPATIKOTNTA

AcpaAcia

2UPPOPOWON

2.UvvoaonpoTNTEG

KOooTog- 0PeAOG

Makpoxpovio BepatreuTikO TTAGVO

Em6Bupia aoBevoug

X N X X X X

270 TTAQioIa TV EAANVIKWY KATEUBUVTHPIWV 0dNyIWV




AvTiKaTaypaTik dpdon

DapUAKEUTIKOG Katnyopia Mnxaviopég Spdong Tpoétrog / ouxvéTnTa
Tapaywv Xoprynong ZTTOVOUAIKA Mn otrovOuAIkd loxiou
AAevdpovarn dIPWOPOVIKO QVTIOOTEOKAQOTIKO 1 diokio/e3D. + + +
Piosdpovarn SIPWOPOVIKO QVTIOOTEOKAQOTIKO 1 diokio/eR0d. + + +
2 OUVEXOUEVEG NW./ufRva
lumravdpovarn SIPWOPOVIKO QVTIOOTEOKAQOTIKO 1 diokio/unva + +
ZoAgdpovarn dIPWOPOVIKO QVTIOOTEOKAQOTIKO 1 evOOoPAERIO Eyxuon/ETog + + +
Denosumab avTiowpa EvavTl QVTIOOTEOKAQOTIKO 1 utroddpia éveon/6unvo + + +
RANKL
PaAoéipaivn SERM QVTIOOTEOKAQOTIKO 1 diokio/ny. +
Badsd0oéi1paivn SERM OVTIOOTEOKAQOTIKO 1 diokio/ny. + +
Teprraparion avéloyo PTH 00TEOAVAPBOAIKO 1 uttodopia éveon/nu. + +
Aumalomraparion avaAoyo PTHrP 00TEOAVAPBOAIKO 1 uttoddpia éveon/nu. + +
Romosozumab avTiowua Evavrl 00TEOAVARBOAIKO 1 utTodOpPIa éveon/unRva + + +
OKANPoOoTivNg (S1TTAAG dpaong)

EEMMO 2025
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Denosumab

Osteoclast (. RANK Ligand
DMab prevents 4 Precursor
RANKL from

binding to RANK DMab inhibits
osteoclast formation u OPG

DMab inhibits
osteoclast function
and survival

&

: Differentiated _ -
DMab binds Osteoclast
to and
inhibits

AetMEd @Sté’ﬁslast

— ‘a*‘“_ —

= Mechamsm-of-act:on representahons are for illustrative _
i purposes only and are not meant to imply any clmlcal efﬁcacy

DMab = denosumab, OPG = osteoprotegerin; RANK = receptor activator of nuclear factor kappa-B; RANKL = RANK ligand
1. Adapted from: Boyle WJ, et al. Nature. 2003;423:337-342. 2. Delmas PD, et al. J Clin Densitom. 2008;11:325-338.



Phase 3: The FREEDOM Trial
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The NEW ENGLAND JOURNAL of MEDICINE

Denosumab for Prevention of Fractures in
Postmenopausal Women with Osteoporosis

Steven R. Cummings, M.D., Javier San Martin, M.D., Michael R. McClung, M.D.,

Table 2. Effect of Denosumab on the Risk of Fracture at 36 Months.*
Difference in Relative Risk or
Rates Hazard Ratio
Outcome Denosumab Placebo (95% ClI) (95% CI)t P Value
no. (%)

Primary end point

New vertebral fracture 86 (2.3) 264 (7.2) 48 (39t05.8) 0.32(0.26t0 0.41) <0.001
Secondary end points

Nonvertebral fractures: 238 (6.5) 293 (80) 15(0.3t027) 0.80 (0.67 to 0.95) 0.01

Hip fracture 26 (0.7) 43(12) 03(-0.1t00.7) 0.60(037t00.97)  0.04
Other fracture end points

New clinical vertebral fracture 29 (0.8) 92 (2.6) 17(1.1t023) 0.31(0.20t00.47)  <0.001

Multiple (22) new vertebral 23 (0.6) 59(1.6) 10(0.5to15) 039 (024t00.63)  <0.001

fractures

NEa 2TToVOUAIKG KaTAyuaTa:68%

Mn 21TovOUAIKG KaTayuaTta: 20%

Karayparta ioxiou: 40%
NEa KAIVIKG ZTTOVOUAIKA KaTayuarta: 69%

[MOAAQTTAG VEQ 2TTOVOUAIKG KaTAyuaTa : 61%

NEJM 2009; 361:756-65



ATtroteAeopaTtikoTnTa Denosumab

BMD — A&iKTEG 0OTLKNG EVAAAQYNG

The NEW ENGLAND JOURNAL of MEDICINE

Denosumab for Prevention of Fractures in
Postmenopausal Women with Osteoporosis
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Real-World Evidence
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Curtis JR, et al. J Bone Miner Res. 2024;39:826-834.
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Denosumab peta tnv enitevén pn-oocteomopwtikov T-score:

«ZUVEXL(OUME N SLAKOTITOUVE;»

Drug holiday Tou denosumab;



Denosumab Discontinuation

Phase 3 Prevention Trial — Extension Study
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6 LLNVEC KOL OTN CUVEXELO LELWVOVTAL OTO apXLKA emimeda.

Bone HG, et al. J Clin Endocrinol Metab. 2011;96:972-980



After Denosumab Discontinuation, BMD Returns Toward Baseline Levels
Within 1-2 Years But Remains Higher Than for Subjects Who Received Placebo

Phase 3 Prevention Trial — Extension Study
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Bone HG, et al. J Clin Endocrinol Metab. 2011;96:972-980



Multiple Vertebral Fractures After Denosumab
Discontinuation

Lamy O, Gonzalez-Rodriguez E, Stoll D, Hans D, Aubry-
Rozier B. Severe rebound-associated vertebral fractures af-
ter denosumab discontinuation: 9 clinical cases report. J
Clin Endocrinol Metab 2017:102:354-8.

Amnastasilakis AD, Polyzos SA. Makras P, Aubry-Rozier B,

Kaoun S, Lamy O. Clinical features of 24 patients with re-
bound-associated vertebral frac

confinuation: systematic revj
Miner Res 2017:32:12 1-¢.

Trovas G. Letter
vertebral fractu
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clinical cases report. J Clin Endocrinol Metab 2017:102:
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Aubry-Rozier B. Gonzalez-Rodriguez E. Stoll D, Lamy O.
Severe spontaneous vertebral fractures after denosumab dis-

continuation: three case reports. Osteoporos Int 2016:27:
1923-5.

Anastasilakis AD. Makras P. Multiple clinical vertebral frac-

tures following denosumab discontinuation. Osteoporos Int
2016:27:1929-30.
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Guidelines Recommend Continuing Denosumab for Up to 10 Years or Switching to an
Alternative Treatment in Patients at High Risk of Fracture and In Patients at Low Risk,
Denosumab Could Be Discontinued But Follow-on Bisphosphonate Therapy Should Be

Considered!?

ENDO?

Guidelines

2020

|OF-ESCEO*

Guidelines

2019

ECTS!

Position Statement

2020

Drug holiday or treatment interruption i h denosumab

Fracture risk should be reassessed after 5 to 10 years in postmenopausal women with osteoporosis who are
taking denosumab

Women who remain at high risk of fractures should either continue denosumab or be treated with other
osteoporosis therapies

Denosumab should not be delayed or stopped without subsequent antiresorptive (eg, BP, hormone therapy,
or SERM) in order to prevent a rebound in bone turnover and to decrease the risk of rapid BMD loss

from denosumab ar@e to increased risk of multiple vertebral fracture
If denosumab treatment is discontinued, pati ould be to an

therapy

There is little evidence to guide decision-making beyond 10 years of treatment. Management options in
these patients should be considered on an individual basis

Withdrawal of denosumab therapy is associated with a rebound in vertebral fracture rate. Bisphosphonate
therapy can be considered after discontinuation of denosumab

Patients considered at high fracture risk should either continue denosumab therapy for up to 10 years or be
switched to an alternative treatment

Patients at low fracture risk, denosumab could be discontinued after 2.5 years, but bisphosphonate therapy
should be considered

AACE=American Association of Clinical Endocrinologists; ECTS=European Calcified Tissue Society; ENDO=Endocrine Society; ESCO=European Society for
Clinical and Economic Aspects of Osteoporosis; IOF=International Osteoporosis Foundation

1. Tsourdi E, et al. J Clin Endocrinol Metab. 2021:106:264-281. 2. Shoback D, et al. J Clin Endocrinol Metab. 2020;105:587-594. 3. Camacho PM, et al.
Endocr Pract. 2020;26 (Suppl 1):1-46. 4. Kanis JA, et al. Osteoporos Int. 2019;30:3-44.



NO drug holiday Tou denosumab

» 2£0100TNUa <3 gnvwyv apxicel yia TaxutaTn atTwAgia ooTou
» Meta ato diaotnua 12-18 pnvwy £xel Xabei axedov OA0 1O KEPDOG TTOU EiXE ETTITEUXOEI
» Augnuévog Kivouvog TTOAAATTAWY OTTOVOUAIKWYV KATAYUATWYV

> Aev TTpETTEl VO KABUOTEPEI N ETTOPEVN DOON
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Guidelines and Expert Opinion on the Discontinuation of Denosumab for
gsteoporosis Recommend Follow-on Therapy With Another Antiresorptive
gent

« “...suggest that the fracture risk be reassessed after 5 to 10 years and that women who remain at high

ENDO risk of fractures should either continue denosumab or be treated with o osteoporosis therapies.”
Guidelines « “....administration of denosumab should not be delayed or stopped without subsequent antiresorptive
2020 (eg, bisphosphonate, hormone therapy, or selective estrogen receptor modulator) or other therapy

administered in order to prevent a rebound in bone turnover and tQ decrease the risk of rapid bone mineral
density loss and an increased risk of fracture.”

“If denosumab therapy is discontinued, patients should be

ESCEO «  “Withdrawal of denosmherapy is associated with a rebound in vertebral fracture rate.
%dzeges Bisphosphonate therapy can be considered after discontinuation of denosumab.”
* For short duration of denosumab treatment (ie, up to 2.5 years) and low fracture risk, “switch to oral BPs for
ECTS 12—24 months or administer zoledronate for 1-2 years depending on re-evaluation of BTMs and BMD”
Position Statement * For long duration of denosumab treatment (ie, > 2.5 years) and/or high fracture risk, “continue denosumab
2021 for up to 10 years” or “switch to zoledronate: Begin 6 months after last denosumab injection and measure BTMs

3 and 6 months later” or if zole¥gonate is not an option...,“treat with oral BPs for 12-24 months depending on
re-evaluation of BTMs and BMD'

NAMS * “There is no justification for a “holiday” with denosumab therapy. Whenever denosumab is stopped, therapy
;oosgo1n Statement with a bisphosphonate should be used to prevent bone loss.”

« “There is no limit to the duration of denosumab therapy.”



Studies or Case Series Evaluating Follow-on Therapy with ZOL
after Dmab Discontinuation

Prior DMAb Length of

Study Type Sample Size Intervention Duration Observation Fractures Conclusion
Observational’ n =30 Single ZOL infusion: 277.8 Mean 3.1 Start of DMAb Tx * LS and FN BMD increased No new vertebral/ Sequential therapy using
(182-495) days since last doses through 6 and over 12 months following nonvertebral ZOL might suppress BMD
DMAD injection 12 months after ZOL transitioning to ZOL fractures decreases if DMAb
infusion administration is < 3 years
Case Series’ ZOL, n =11 Single ZOL infusion: median 2 years 1 year after *+ ZOL:LS 73% and TH 87% Not reported Delaying administration of
. 241 (191-353) days since last transitioning Tx BMD retained ZOL after short-term DMAD
RIS, n=5 DMAD injection * RIS: LS 41% and TH 64% Tx appears to increase the
NoTx,n=3 BMD retained extent of maintaining BMD
' RIS: 35 mg QW * No Tx: Lost 80% to 90% of
BMD gained
Case Series’ n==6 Single ZOL infusion given 7 years 18 to 23 months after + LS, but not TH, BMD Not reported A single ZOL infusion did not
6 months after last DMAb ZOL infusion remained significantly adequately retain BMD
injection above the pre-DMAb gains following long-term
baseline level DMADb Tx
Case Series’ N =22 Single ZOL infusion given 2.5 years 5 years after baseline <+ 1/3 of LS BMD gains were No new vertebral A single ZOL infusion
6 months after last DMA (5 doses) DXA and prior to first lost fractures reported retained some of the BMD
injection DMAD injection for 24 months gains following DMADb

following DMAb  discontinuation
discontinuation

Case Series’ N=12 Time between last dose of Median 5.3 Time between 1st ZOL -+ LS: lost 23% of the median 1 patienthada A single ZOL dose given
DMADb and 1st dose of ZOL, (3-7) doses dose and obtaining BMD gain distal radial ~ 6 months after DMADb led
201.5 days (median) DXA = * TH: lost 47% of the BMD fracture following to partial BMD loss,
12 months (median) gain a fall occurring mostly within
5 patients received a 2nd year * FN: lost 54% of the BMD 12 months
dose of ZOL (time between 1st Duration between 2nd gain
and 2nd doses of ZOL, ZOL and obtaining » BMD was generally stable
12.7 months [median]) DXA = 12.3 months at all sites following the 2nd
(median) dose of ZOL

1. Kondo H, et al. J Bone Miner Metab. 2020;38:894-902. 2. Horne AM, et al. Calcif Tissue Int. 2018;103:55-61. 3. Reid IR, et al. Calcif Tissue Int.
2017;101:371-374. 4. Lehmann T, et al. Osteoporos Int. 2017;28:3067-3068. 5. Kadaru T, et al. J Bone Metab. 2021;28:51-58.



Additional Ongoing Studies Are Underway to Further Inform
Management Strategies Following Denosumab Discontinuation

Post-
Enrollment Discontinuatio : Trial
Investigator o
n Identifier
Agent
Treatment With Zoledronic Acid Subsequent to Denosumab in 3 70L Ferrari N/A
Osteoporosis (ZOLARMAB—SwitzerIand)1 Geneva Universi@Hosp, Switzerland
Comparatlve2 Antiresorptive Efficacy Discontinuation of 71 AL.N - NCT03623633
Denosumab Raloxifene o al Hosp, USA
Alendronate in an Weekly Effervescent Tablet Formulation
Following Denosumab Discontinuation (BAD)3 NCT04338529
. 4
Denosumab Sequential Therapy (DST) National Taiwan University Hospital NCT03868033
Bisphosphonates for Prevention of P Shane NCT03396315
Phosp Columbia University, USA
Preventing Osteoporosis Using Denos 201 Z0L Greenspan, NCT02753283
NIH, USA
Examination of Efficacy and Safety of Other Anti-Resorption SERM and ELD Nakamura
Drugs After 2-year-Denosumab Therapy in Japanese 90 BP and ELD . . . NCT03755193
. . 7 Shinshu University, Japan

Osteoporosis Patients ELD alone



https://clinicaltrials.gov/ct2/show/NCT03623633
https://clinicaltrials.gov/ct2/show/NCT03868033
https://clinicaltrials.gov/ct2/show/NCT02753283
https://clinicaltrials.gov/ct2/show/NCT03755193
https://clinicaltrials.gov/ct2/home
https://clinicaltrials.gov/ct2/show/NCT03396315

The Journal of Clinical Endocrinology & Metabolism, 2021, Vol. 106, No. 1, 264-281 -‘ E E ‘ I S e I 0 F
doi:10.1210/clinem/dgaa756 ENDOCRINE . International
Reports and Recommendations SOCETY European Calcified Tissue Society Osteoporosis

Foundation

Reports and Recommendations

Fracture Risk and Management of

Discontinuation of Denosumab Therapy: 1 fapt ket e Denosumab treatment is generally not
A Systematic Review and Position Statement Pt an s el recommended
fracture
by ECTS
2. Denosumab _treatment for short Switch to oral BPs for 12-24 months or
duration [i.e. up to 2.5 yearsjand  |_, administer  zoledronate for 1-2  years
low fracture risk depending on re-evaluation of BTMs and BMD
3 D b hasnait g ) Continue denosumab for up to 10 years
- —=enosumadb _lreaiment _Jor_‘ong [Individualized decision after that timepoint]
duration [i.e. more than 2.5
years] and/ or high fracture risk
I | Avoid vertebroplasty and/or monotherapy with
teriparatide > Switch to zoledronate:
Prompt re-initiation of denosumab Begin 6 months after last denosumab injection
and measure BTMs 3 and 6 months later.
VFx occuring within 1-2 years after or Consider repeated infusion of zoledronate in
denosumab discontinuation el L ———— case of persistently increased BTMs
or In case BTMs are not available administer
e i S zoledronate 6 and 12 months after last
— teriparatide for 2 years followed by zoledronate denosumab injection
If zoledronate is not an option due to availability,
Figure 3. Options for management of vertebral fractures occurring patient preference or intolerance: treat with oral
after denosumab discontinuation. BPs, bisphosphonates; VFx, vertebral BPs for 12-24 months depénding on re-
fractures. evaluation of BTMs and BMD




"Time is absolute"”

- Isaac Newton

«Denosumab yia 10 €Tn
N Kol Trépa atro ta 10 €Tn»

"Time is relative."
- Albert Einstein

"Time was invented by
clock companies to sell
more clocks."

- Karl Marx




MetaBoAR Tng BMD oTtnv ZZ, oAIKO loxio kal auxéva pnplaiou ota 10 £€Tn OepaTtreiag

pe Denosumab

FREEDOM and the Open-Label FREEDOM Extension
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10 years of denosumab treatment in postmenopausal
women with osteoporosis: results from the phase 3
randomised FREEDOM trial and open-label extension

Continued and Progressive Increases in BMD

Lancet Diabetes Endocrinol. 2017;5:513-523.

Henry G Bone, Rachel B Wagman, Maria L Brandi, Jacques P Brown, Roland Chapurlat, Steven R Cummings, Edward Czerwiriski,
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Average Lumbar Spine and Total Hip T-Score Gains with Long-Term
Denosumab Treatment

FREEDOM

FREEDOM Extension

Approximately 1.0 BMD
T-score gained over
5 years of treatment

Study Year

n=3261 222 212 206 3,158 2,166 2,059 1,605 1,565 1,263

0,8 -
FREEDOM FREEDOM Extension
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§ 1 N e
? Total Hip
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oY : Approximately 0.5 BMD
= 3 0,3 4o A i T-score gained over
¢ | 5 years of treatment
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3 01 1-f - 7o
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0 1 2 3 4 5 6 8 10
Study Year
n=3612 221 3,569 3,352 3,119 2,155 2,039 1,585 1,534 1,229

Cosman F, et al. J Bone Miner Res. 2018;33:1219-1226.
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Persistent Inhibition of Biochemical Markers of Bone Turnover

Lancet Diabetes Endocrinol. 2017;5:513-523.



Uninterrupted Denosumab Therapy for up to 10 Years Results in Persistently Low Rates of New
Vertebral Fracture and Nonvertebral Fracture

FREEDOM Extension FREEDOM Extension
Pivotal Phase 3 Fracture Trial Extension Study :
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Years of Denosumab Treatment

["] Placebo [ | Long-term Denosumab
Placebo M Long-term Denosumab

Meiwon eTiTTTWONG VEWV ZTTOVOUAIKWY Kal [N ZTTOVOUAIKWY KATAYMATWY oTa 10 £Tn
Beparreiag

Lancet Diabetes Endocrinol. 2017;5:513-523.



Further Nonvertebral Fracture Reduction Beyond 3
Years for Up to 10 Years of Denosumab Treatment

Serge Ferrari,' Peter W. Butler,” David L. Kendler,® Paul D. Miller,* Christian Roux,’
Andrea T. Wang,? Shuang Huang,” Rachel B. Wagman,? and E. Michael Lewiecki®

Rate Ratio (95% CI)
0.74 (0.60-0.93); P =0.008
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First 3 Years Years 4-7 Years 4-10
Denosumab Treatment
Fractures, n 140 126 184
N =2,343

H pakpoxpovia Bepartreia pe denosumab, atrd 1o 4°-10° £€TOG CUOXETIOTNKE ME TTEPAITEPW MEIWOT TWV VEWV HN

OTTOVOUAIKWY KATAYMATWY O CUYKPIOT ME Ta TTPWTA 3 £TN

J Clin Endocrinol Metab. 2019:104:3450-3461.



«Denosumab perd tn 10 €Tio»

Agv gival duvaTov va UTTAPEOUV PEAETEG TTEPAV EVOC XPOVIKOU Opiou

Eival otnv KAIVIKr) Kpion Tou BEPATTOVTOG IATPOU N CUVEXION TNG AYWYNG EKTIMWVTAG TO KOOTOG/OPENOG

ECATOMIKEUPEVA

2 UVEXNG oUAAoyN 0edoEVWY aTTO TUAMaTa Safety, yag divouv TTANPOPOPIES YIa TNV JAKPOXPOVIO

aoc@aAeia Tou denosumab

«The only reason for time is so that everything doesn’t happen at once»

~Albert Ainstein



BonBnote va yivouv ta dappaka o a.odpaln kot Avadpépete
OAEZ T1 averm@uunteg evepyeleg yla ONA ta papuaka
ouprnpwvovtag tnv “KITPINH KAPTA”

AvadEpete kABe UTOMTN AVEMLOUUNTN eVEPYEla oUWV UE TO €BVIKO cUoTnua
avadopd¢ oto Tunpa AvermlBuuntwv Evepyewwv Ttou EBvikol Opyaviouou
Qappakwv (EO®) TnA. +30 2132040337, pe T Xpnon tng Kitpwng Kaptag
dlabéolun kat otnv LotooeAidba tou EO®, www.eof.gr, www.kitrinikarta.gr yia
EVTUTIN N NAEKTPOVLKA UTIOBOAN 1 evaAlaktikd otnv AMGEN EAAac DappakeUTIKA
E.N.E. TnA. +30 2103447000
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