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JUYKpouon ZupdepoOvVIwV

* Twuntkn apofn optAtac arnto AMGEN

* EKTALOEVUTIKEC-EPEVVNTIKEC-OUMUBOUAEUTIKEC
ETILYOPNYNOELC TNV TeAeuToLa OLETLOL:

UCB, AMGEN,, ISOPLUS



AIAXEIPIZH APXIKHZ OEPANMEYTIKHZ EMIANOIH2
MEPIZTATIKO 1.

Nuvaika nAwkiac 60 etwv nNPoconABE oTo LATPELO Kal LE BACH TO LOTOPLKOG, TNV
KALVLKN ELKOVOL KOL TAL EPYAOTNPLOKA EVppata TEONKe ditdyvwon opoBetiknc PA
Ko xopnynonke pebotpefatn 15mgr /eBdopada,Filicine kot Prezolon 5mgr nuep .

2TOV CUMTANPWHATLKO EAgyX0 TtOU 600nKe dranmiotwOnke ooteonopwon [ DEXA
OM2Z Tsc =-3,0 kaut AP IZXIOY Tsc=-2,5 ]

Mponyouuevn DEXA[2016] OMZZ Tsc=-2,4
Katayuorto[-]
KAnpovopiko totoptko [-]

-Qupeoseditic HASHIMOTO umo aywyn pe T4 50mgr
-YriepAutdapia umo aywyn

Bapoc 62 kgr, YPpoc 1.59 - Eppnvomnovon 50 etwv - Kanviopa [-]

AvadeEpeL LOTOPLKO TeplodovTitdac Kal anpoodloplotn mbavotnta tonobetnong
EUPUTELUOTOC



Eprr] HaToAoyIo:

1. H"I{ a (ueTabl 40 ko 90 £Tdwv) 1 TV nUspopnvia
YEWVTIONC

Hhikia: Huspopnvia yavwnanc
60 E: M: H:
2. ©0ko Onvdpac @ ruvaika
3. Bapoc (kiha) 62
4. Yoc (skaToaTa) 159
3. Nponyedpeve kaTayud @0y OnNa
6. IoTopIKG KOTAYUQTOC ITYioU 02 ®@oy Ona
YOVED '
7. Kamviapa ®@oy OnNa
8. ThUKoKopTIKDSIGN ®oy Ona
9. PzupaTosidng opfpimda O Oy ® Nai

IXETIKG LE TOUC MapdyovTe KivBOvou

10. Asureponafing ooTsonopwan ®ox ONa

11. 3 f| NEMITOOTEPEC Povobag ®@oy Ona
ahkooh nuEpnaiwg '

12, BMD auygva pnpiagiou (gfcm™2)

T-Score wl|l-25

| KoBapiopog mediwy || YTohoyiopog |

AME: 24.5 e
H Gexoemic mBavomTa karaypaTod (%)

Mzilov ooTeonopuTiKG KATaYPA -

Edv &yeTe g Tipn TBS, kdvtekhiK | PuBpioTe ps
£Bi: TES

Ht =38,4 - A=6.400
TKE= 35

CRP= 6,9 (<6,0)
H/® Aguk [-]

25(0OH) D3=31

Ca opoU=9,5

P=3,7

ALP=91

PTH=62

TSH=1,3

Kpeatwvivn = 0,9
AcB. Oup.24wpou = EOO

Ro OM33 [-]
Ro OM33 [-]



Archives of Osteoporosis (2019) 14:39
https://doiorg/10.1007/s11657-019-0584-3

ORIGINAL ARTICLE

The 2018 Guidelines for the diagnosis and treatment of osteoporosis
in Greece

Polyzois Makras ' - Athanasios D. Anastasilakis?* . George Antypas®* . Efstathios Chronopoulos®® -

Evangelia G. Kaskani®® - Aikaterini Matsouka? - Dimos K. Patrikos*” - Konstantinos D. Stathopoulos®® -

Symeon Tournis?? - George Trovas” - Christos Kosmidis*'®

MPQTO BHMA:
Aipwo@ovika (per os, 1V),
Denosumab, SERM'’s

Check for
updates

BMD:<-25
or

Vertebral fracture
and/for
Hip fracture
and/or
2 2 non-vertebral fractures

ar
Osteopenia with FRAX score:
2 10% for major fracture
and/or
2 2.5% for hip fracture
(up to 75 years old)

2 15% for major fracture
and/for
2 5% for hip fracture
(older than 75 years)

|

-bisphosphonates(iv)

Wupper GI tract problems)
-bisphosphonates(peros & iv)
Wno upper G tract problems)
-denosumab

-raloxfene

-basedoxifene

1" Step




EIIINOI'H OEPAIIEIAX

ATOTEAEOHATIKOTNTO 0TN HELWON KaTaypatwv. Mn
KOTWTEPOTNTA KAl EL SUVATOV AVWTEPOTNTA EVOLVTL
aAAwv Ogpanelwv

Acdaleia kat ovoxn

Ikavomowntikn cuppopdwaon acOevouc - EUKOANR
Xpnon

MakpOoxpovo BepameuTiko MAAVO

2UVOONPOTNTEC

Kootocg Kot ox€Eon KOoTouG - 0pEAOUC

2ta mAaiola Twv EAANVIKWVY KATeEUOuvTNpLWV 0dnylwv
2ta Aaiola Twv eMBUpLWY Tou aicBevoulc



A=IONOIHzZH KATAIMATIKOY KINAYNOY

Awdpwodoviko 1 denosumab???

!

H acBevnc €ekivnoe aywyn He denosumab



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

All Postmenopausal Women

v v
Low-Moderate Risk High-Very High Risk
| ——
Low Risk Moderate ) -
_ | Risk [10R)
— vy @ 'y
Reassess (21 Bisphosphonates (1) Denosumab (+1) Teriparatide or Abaloparatide
fracture risk (27) Reassess fracture risk in 3-5yrs | | (3.2 Reassess fracture risk in For 2 yrs
in 2-4yrs (2.2) (5 yrs for oral, 3 yrs for V) 5-10yrs

1 |

II |
| 1) Caleum+ |
| VitaminD |

(S g
a rap*.rf
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Study Design
Pivotal Phase 3 Study — Extension

Pivotal Phase 3 Fracture Trial Extension Study

Year O 1 2 3 4 5 6 7 8 9

R .

A Continued

g Denosumab

0 Treatment

M

| Calcium and Vitamin D

v4

A

T Placebo Cross-over

0 ( :‘f gg'g's) Denosumab

N ' Treatment
Year

All patients who completed the pivotal phase 3 fracture trial (completed their 3-year visit, did
not discontinue investigational product, and did not miss more than 1 dose) were eligible to
participate.

SC = subcutaneous; Q6M = once every 6 months

Adapted from: Bone HG, et al. Lancet Diabetes Endocrinol. 2017; 5: 513-523
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Change in Lumbar Spine and Total Hip BMD Through 10 Years With

Denosumab Treatment
FREEDOM and the Open-Label FREEDOM Extension

Placebo (n=3906) == = = = =: Crossover denosumab (n=2207) — LONg-term denosumab (n=2343)

Lumbar Spine Total Hip

N
S
|
(BN
o
]
o

FREEDOM Extension £ FREEDOM Extension

(e)] (0¢]
1 1

Percentage BMD Change From Baseline
Percentage BMD Change From Baseline
D
1

Study Year Study Year

Data represent least-squares means and 95% Cl
3p<0.05 compared with FREEDOM baseline. p<0.05 compared with FREEDOM and extension baselines.
BMD = bone mineral density. Adapted from: Bone HG, et al. Lancet 2017; 5: 513-523.



Results: Figure 5. Percentage Change from Baseline in Total Hip BMD at
Month 12 in Head-to-Head Studies of DMADb vs Bisphosphonates!-3->

Treatment-naive

1.0%?*
4 —_ |
DMAb
Pre-treated Pre-treated Pre-treated Pre-treated
1.1%"°
3 7 ALN | 0/.a |
- 0.9%2 1.6% DMAb 1.4%?
DMAb |

Percentage Change in Total Hip BMD From Baseline
N
1

11%  2.3%

Data are least-squares means and 95% confidence intervals. 2p < 0.0001; ®p < 0.001.
ALN, alendronate; BMD, bone mineral density; DMAb, denosumab; IBN, ibandronate; RIS, risedronate; ZOL, zoledronic acid.




ORIGINAL ARTICLE JBNE{»

Journal of Bone and Mineral Research, Vol. 34, No. 6, 2019, p. 1033-1040

Relationship Between Bone Mineral Density T-Score and
Nonvertebral Fracture Risk Over 10 Years of
Denosumab Treatment

S Ferrari,'* C Libanati,” Celia Jow Fang Lin,* JP Brown,* F Cosman,” E Czerwiriski,® LH de Gregério,”
J Malouf-Sierra,® J-Y Reginster,” A Wang,” RB Wagman,® and EM Lewiecki'®

BEATIZTH ANAMENOMENH EAATTQZH
KINAYNOY MH ZIMONAYAIKOY KATAIMATOZ

80% - 78.1%

%
3 E ME YWHAOTEPH TIMH T-score OAIKOY IZXIOY (
S KATQ®AI:-1,5)
I’y
i
25 A
gg e o — E;?Smﬁmah{m =3.612)
E n 2% 15 0 19% L] 6
o N 262 262 262 291 21 231
Year 3 Year 10 5.0

Years of Denosumab Treatment

® Achieved T-score >-2.5
® Achieved T-score >-2.0
® Achieved T-score >-1.5

4.0

Fig. 3. Percentage of subjects with a total hip T-score <—25 at
FREEDOM baseline attaining T-scores of >-2.5 > -20, and >-15
after 3 and 10 years of denosumab treatment. N = number of subjects
randomized to denosumab in the FREEDOM study and enrolled in the
Extension who had a T-score of <—25 at the total hip at FREEDOM
baseline and an observed T-score at the time point of interest; 10 -
n= number of subjects with a total hip T-score above threshold;
BL = baseline

Fracture Incidence (%)
il

[
[

Expected 1-Year Nonvertebral

|
3.0 25 20 -15  -10 05
Total Hip T-score



DENOSUMAB

MoAU kaAd Sedopéva AMOTEAECUOTIKOTNTAC OTN MEIWON TWV KATAYHATWV
Meiwon kataypdtwv woxiov 40%
Meiwon pn onovSuAlkwv Kataypatwv 20%

Meilwon VEwV 6IOVOUALKWV KOTayHATWVY 69%




H MAKPOXPONIA OEPANEIA ME DENOSUMAB - 10 ETH-
AY=ANEI THN BMD THz 2z KAl MEIQNEI TH 2YXNOTHTA
EMOANIZHZ NEQN 2NMONAYAIKQON KATATMATQN

B Placebo » | Long-term Denosumab M Cross-over Denosumab

Lumbar Spine B Seriesl; 2M3Seriesl; 3; 3,1

£
5 8
FREEDOM Extension 21.7%* g2
b 5 o B Seriesl; 1; 2,2
T W
b g E | Series2; 4; 1,5
= eries
o/c - 0o I Serie
16.5% >3 | ' Series2; 513 o Fsirted2; 7; 1,
© g ) B ries2; 1; .
2> 'S ries2; 2;
3
[
2 | ‘ ‘
| |
1 2 3 4/54 6 7/84 9/10

Years of Denosumab Treatment

B Seriesl; 2M3Seriesl; 3; 3,1

B Seriesl; 1; 2,2
| b Series2; 6; 1,9
i Series2; 5;1,5 [ Series2;7; 1,
1 1 1 1 I 1 1 1 1 1 1 | Series2; 4;0,9
0 1 2 3 4 5 6 7 8 9 10
Study Year

1/2d 4/54 6/74
Years of Denosumab Treatment
BMD data are LS means and 95% confidence intervals. 2P < 0.05 vs FREEDOM baseline. °P < 0.05 vs FREEDOM and Extension baselines. ‘Percentage change while on

denosumab treatment. YAnnualized incidence: (2-year incidence) / 2. Lateral radiographs (lumbar and thoracic) were not obtained at years 4, 7, and 9 (years 1, 4, and
6 of the Extension).

Percentage Change From Baseline

Yearly Incidence of
New Vertebral Fractures (%)

oy



H MAKPOXPONIA OEPAMEIA ME DENOSUMAB - 10 ETH -AY=ANEI ZYNEXQZ KAI XQPIz
PLATEAU THN BMD TOY OAIKOY 12XI0Y KAl OAHIEI 2E MEIQOMENH ZYXNOTHTA MH
2MONAYAIKQN KATATMATQN

B Placebo »1 Long-term Denosumab B Cross-over Denosumab

— DC ansic
. (]
Total Hip S 5
Y=
o v
FREEDOM g 5
c G
§ :L‘E - dlerjes iES
O =
= g ( Seties2; 4; 1,5 “('Serjes2;7;1,6
% £ Hserjesz; Sifl g 4 Sefies2; 9
v 9 ¥ Ser‘iesz; 8;0,8
> >
=
]
2

Years of Denosumab Treatment

FREEDOM Extension

Percentage Change From Baseline

01 2 3 4 5 6 7 8
Study Year

Yearly Incidence of
Nonvertebral Fractures (%)

14 Sﬁsz; 7;

Years of Denosumab Treatment

BMD data are LS means and 95% confidence intervals. 2P < 0.05 vs FREEDOM baseline. PP < 0.05 vs FREEDOM and Extension baselines. Percentage change while on
denosumab treatment. Percentages for nonvertebral fractures are Kaplan-Meier estimates.
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Yearly Exposure-adjusted Participant Incidence of Adverse Events

per 100 Participant-years of Follow-up

FREEDOM and the Open-Label FREEDOM Extension

Placebo Long-term and crossover denosumab groups combined
Years of treatment 1 2 3 1 2 3 4 5 6 7 8 9 10
N=| 3,883 | 3,687 | 3,454 6085 | 5787 | 5452 | 4099 | 3890 | 3582 | 3261 | 1743 | 1585 | 1451
All adverse events 189.5 156.3 132.8 165.3 137.8 1246 1299 1109 110.0 1084 107.6 109.5 95.9
Infections 386 339 317 351 303 295 | 291 260 272 265 270 27.0 23.0
Malignancies 1.8 1.6 1.5 1.9 1.5 2.2 2.3 2.4 2.2 2.7 1.7 2.6 1.6
Eczema 0.8 0.5 0.6 1.4 1.1 1.0 1.1 1.2 0.9 0.7 0.8 0.9 1.3
Hypocalcemia <0.1 0 <0.1 <0.1 <0.1 0 <0.1 0.1 0 <0.1 <0.1 0 0.1
Pancreatitis <0.1 <0.1 0 <0.1 <01 <01 0 <0.1 0.1 <0.1 0.1 <0.1 0
Serious adverse events 11.7 119 10.8 120 115 123 115 129 126 144 115 131 12.3
Infections 1.1 1.4 1.4 1.5 1.6 1.4 1.4 1.3 1.9 2.3 1.2 1.5 2.6
Cellulitis or erysipelas 0 0 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 0.1 <0.1 0.2 <0.1 0.1
Atypical femoral fracture 0 0 0 0 0 <0.1 0 0 0 <0.1 0 0 0
Osteonecrosis of the jaw 0 0 0 0 <0.1 0 <0.1 0 0.2 <0.1 0 <0.1 <0.1
Fatal adverse events 0.8 0.8 1.0 0.7 0.6 0.7 0.5 0.8 0.9 1.5 0.7 1.0 0.9

Analyses were based on the original randomized treatments in FREEDOM. All adverse and serious adverse events were coded using MedDRA v13.0.
N = number of women who received 21 dose of investigational product in FREEDOM or the Extension. All subjects treated with denosumab during FREEDOM are

included in the first 3 years. Years 1-7 of denosumab exposure include the first 7 years for the long-term group, and the 7 years of the active treatment extension for
the cross-over group. Years 8-10 are the last 3 years for the long-term group only.

Adapted from: Bone HG, et al. Lancet Diabetes Endocrinol. 2017; 5: 513-523



Kivouvog AoIpwEEWY KaTA TN IGPKEIQ TNG BEPATTEING
TNG 00TEOTTOPWONG ME Denosumab

ZUYKPIOT RR(95% Cl)  MeAéreg (nr) AoBeveig (nr)
*SAEI 1.21 (1.04-1.4) 30 21.749
Vs placebo 1.23 (1.05-1.44) 16 15.263
Kaukaaiol 1.19 (1.0-1.41) 10 13.582
[avw armoé 12m 1.24 (1.05-1.46) 9 15.641

QPA 266(12591) 17 15.387

[aoTpevTEPIKOU 1.43 (1.02-2.01) 16.656

SAEI = Serious Adverse Events of Infections Diker-Cohen T et al. JCEM 2020; 105:1-18




J Bone Miner Res Jan 2021
H METANAAYSH AEN EAEIZE AY=HSZH KAPAIAITEIAKQN SYMBAMATQN $THN OMAAA TOY DENOSUMAB
SYTKPITIKA ME THN OMAAA EAEMXOY

ORIGINAL ARTICLE .]BLJB:‘c

Cardiovascular Safety of Denosumab Across Multiple
Indications: A Systematic Review and Meta-Analysis of
Randomized Trials

1 2.3.4 - 5 8 = a5,
Alexander H Sesto, Bo Abrahamsen, Peter R Ebeling,” and Alexander J Rodriguez™
'zrhipal of Medicine, Griffish Un wersity, Gold Comst, Ausiralis
OFEN-Odens= Pabent Deta Exploratres Metwork, Institute of Clinkcal Research, University of Scuthern Denmark, Odenss, Denmank
“susculoskeletal Pharmaco- and Device Epldemiology. Centre for Statistis in sadicine, Nuffield Department of Cethopa=dics, Rheumatalogy

-

and huscudoskeletal Sclences, Uinkboersity of Oodford, Ouxford, U

“Department of Medicine, HolbaskHospital, Holbask, Ce=nmark

“Bone and Muscle Health Res=arch Group, Department of Medicine, Schoal of Cnical Sciences, Faculty of Medicine, Hursing and Health Schences,
Monash University, Monash Medical Cemtre, Claybon, &ustralia

“Australan nstiuts for Musouloskeletal Sdence, St albans, Awstralia

‘Dlsorders of Minsralisaticn Besearch Group, Schocl of Medical and Health Sciences, Edith Cowan Universify, Joondalup, Sustralia

ABSTRACT

The cardiovascular safety of denocsurmakb has not yet been evaluated na systematic review. This systematic review and meta-analysis
sought to quantify the number of randomized contrelled trials (RCTs) of denosumab (agamst comparators] reporting cardiowvascular
adwverse events [CAEs) and examme the balance of CAE: betweaen treatment arms MEDLINE, Embase, and clinicaltrials.gov were
searched from mception to Gotober 26, 20019, for RCTs of dencsumab versus comparators for any mdication. Incleded trials were ran-
domized, enrolled =100 participants, and reported bone-related ocutcomes. Primary outcome for analysis was all CAEs, a composite
endpaoint representing summation of all CAEs a= reported by included trals. Secondary owtcormes ncluded major adverss cardiovas-
cular avents (MACE). Data were pocled using a fixed effects modeal to determine relative risk (RR) and 95% confidence interval (5%
CI). Risk of bias was aszeszad wsing the Cochrane nisk-of-bias tool. OF 554 records screenad, 49 wers included, while 36 reported CAEs.
Twenty-seven mcluded trials (12 eligible for meta-anakysiz) were conducted in 13202 postmenopausal women. Comparad with
bisphosphonates, there was a 46% (95% C1 1.05 to 202) increase in CAEs (B5/2136 events in denosumab-treated wersus SB2131
avents in bsphosphonate-treated: seven trials). There was a similarimbalance in a five-pomt (stroke, myocardial infarction, cardiowvas-
cular death, heart failure, atrizl fibrillation) MACE endpoint (282053 wersus 1220580 RR = 233 [1.19 to 4.56]). Com pared with placebo-
traated wiomen, there was no imbalance in total CAEs (43904725 avants in denosuemab versus 39974467 i placebo: AR = 079 [0.41 to
1.53]; za2wan trials). Mo imbalance in total AEs (versus bisphosphonates 098 [0.92 to 1.04]: versus placebos 089 [0098 to 1.01]) cccurred.
Other indications showed no statistically significant results. The excess CAEs in postmenopauszal women treated with denozumab
comparad with bisphosphonates, but not placebo, indirectly supports claims that bisphosphonates may suppress CAEs. Futwre trials
should wse standardized CAE reporting to better describe cardiowvascular effects of bone active medications. (PROSPERO:

CRD42019135414.) © 2020 American Society for Bone and Mineral Research (ASBME]L.



aystematic Review and Meta-analysis of Kandomized [rals”

Cardiovascular Safety of Denosumab

+ A systematic review and meta-analysis identified RCTs of DMAD vs comparators across all indications that reported CV events

+ Primary outcome for analysis: all CV AEs (CAE), a composite endpoint representing summation of all CAEs reported by the triak

CAE Composite in PM Women with

" OP or Low BMD: DMAb vs PBO!
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+ Humber neaded fo harm (NMH):

Post Hoc Exploratory Analysis
¢ The iower boundary of owerall FR of 1.06 may not represent a clinically important effect:
« Calculated mimimum clinically important eflect: 15%, found at the 85% Ci level: RR = 1.46 (B5% 01 1.15-1.25)

¢ For ewery T4 [05% Cl 35-714) patienis treated with Dkisb compared with BPs, thens would be one mcess O event

« If 1,000 women were trealed for 1 year, there would be an cxcess of 12.5 ovents [95% Cl 1 4-27 8)in fose
recerving DAL relatve bo Those receving BPs




Etioia, mpooappoopévn otnyv ékBeon, emitrrwon avemBountwy cupBdvrwy ava 10.000 avBpwrro-
étn Tou ouvduaopoU Twv Long-term Denosumab kai Twv Cross-over Denosumab aoBevwy 61Tou TO

oupBdvra evdiagpépovrog frav <0.1 avd 100 avBpwiro-émn

Placebo Denosumab
Year1 Year2 Year3 Year1 Year2 VYear3 Yeard Year5 Year6 Year7 Year8 Year9 Year10

N= 3883 3687 3454 6085 5787 5452 4099 3890 3582 3261 1743 1585 1451
Hypocalcemia 53 0 3.0 8.4 18 0 25 133 0 32 6.0 0 14.3
Pancreatitis 53 28 0 5.0 36 7.7 0 2.7 1.9 6.4 12.1 6.6 0
Serious cellulitis or
erysipelas 0 0 3.0 6.7 3.6 155 7.5 8.0 119 3.2 18.1 6.6 14.3
Osteonecrosis of the jaw 0 0 0 0 36 0 25 0 17.9 6.4 0 6.6 7.2
Atypical femoral fracture 0 0 0 0 0 19 0 0 0 3.2 0 0 0

Analyses were based on the original randomized treatments in FREEDOM. All adverse and serious adverse events were coded using MedDRA v13.0.
N=number of women who received 21 dose of investigational product in FREEDOM or the Extension.
All subjects treated with denosumab during FREEDOM are included in the first 3 years

[Mpayparikoi apiBuoi:

Arutra karayuara ioxiou: 2 amodéénkav otnv aywyn (1 oto long-term group 1o £10¢ 7 - 1 0TO crossover group
o710 £10¢ 3 NG aywyn¢ e Dmab)

Oaoteovékpwan yvaBou: 13 amodobnkav otnv aywyr (7 oto long-term group - 6 oTo crossover group): 0.68%
HETAEU TV aoBevwy pe odovTiaTpikeS TrapepBaoceis kai 0.05% o€ autoug xwpic 0dovTIATPIKES TTapEUPBACEIC.

Bone HG et al. Lancet Diabetes Endocrinol 2017; Watls NB et al. JCEM 2019



[pocapuOCUEVN OTNV EKBEDN ETTITITWON TNG OOTEOVEKPWONG
NG Yvadou Kai Twv ATUTTWV KOTaypaTwy 1oxiou (ava 100
aoBevo-£tn) Karta tn didpkeia Tng FREEDOM Extension

MooooTo ava 100 aoBévo-Etn (95% Cl)

N = 4549
AVETIBUUNTO CUMBAV
OoTeovékpwon yvadou 0.05 (0.03, 0.09)
ATuTra KOTaYHOTa I0YIOU 0.01 (0.00, 0.03)

OoTeovékpwon yvadou 1)
ATUTTO KATaYHA 10YIOU 0.06 (0.03, 0.10)

Agv UTTPXE KAVEVA TTEPIOTATIKO OOTEOVEKPWONG I ATUTTOU I0XIAKOU
karayuaroc ota 3 mpwra £tn 1n¢ FREEDOM

N = apiBpog aoBevwy Trou éAapay 2 1 56on DMAD kard tn Sidpkeia tng FREEDOM Extension
Reference: Ferrari ASBMR 2017



AgKaETNG, TPOCAPHOOHEV OTNV £KBEDN, ETTiTrTwOT (avd 100.000
a0BEVO-£TN) TWV KATAYHATWY KOI TWV OKEAETIKWY QVETTIBUUNTWYV
ouppdvTwy oto Long-term Denosumab kai oTo Virtual Placebo Group

3500
m Virtual Placebo

® Long-term
denosumab
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KAvika Meiova ~ ImovbuAikal® Mn loxiou  Aruma KardypaTa QoTeovEKPWON
N=2343  OOTEOTOPWTIKA N =2116 otrovBuAIkd N = 2343 (AFF) yvddou (ONJ)
N =2343 N = 2343 N = 2343 N = 2343
Karaypara IxeAenika avemBupnra ouppavra
Ferrari S et al. BONE 2020
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Denosumab?
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*P < 0.0001
Adapted from Brown JP, et al. J Bone Miner Res. 2009;24:153-161



Are women with osteoporosis treated with denosumab at risk of
evere COVID-19?

Anna Maria Formenti' - Erika Pedone' - Luigi di Filippo' - Fabio Massimo Ulivieri' - Andrea Giustina ('

r preliminary data suggest that women older than 5
Our preliminary data suggest that women older than 50

years under pharmacologic treatment for postmenopausal or
aromatase inhibitor-induced osteoporosis do not seem to be
at high risk of symptomatic/severe COVID-19. Moreover,

Endocrine
https://doi.org/10.1007/512020-020-02500-4




vaccine. Although denosumab treatment is associated with
an increased risk of skin and soft tissue infections and injec-
tion site reactions,?83% the concomitant use of denosumab
in patients with rheumatoid arthritis receiving treatment with
biologic agents,'™? 92! gr in patients with solid-organ malig-
nancies receiving chemotherapy,”*** was not associated
with an increased risk for systemic infection. A recent meta-
analysis confirmed that denosumab treatment was Not associ-
ated with an increased risk for respiratory infections in osteo-
porosis patients."** It should be noted, howewver, that
denosumab can cause dermatologic reactions, including der-
matitis and eczema.'*%3% Thus, we suggest an interval of 4 to
7 days between treatment with denosumab and COVID-19
vaccination to allow for the potential occurrence of injection
site reactions. Moreowver, the injection of denosumab should
be administered in the contralateral arm or at an alternative
site (abdomen or upper thigh).

PERSPECTIVE J_BMR

Vaccination for Coronavirus Disease 2019 (COVID-19)
and Relationship to Osteoporosis Care: Current Evidence
and Suggested Approaches

Elena Tsourdi,™* @ Elaine W. Yu,> © Suzanne M. Jan de Beur,* © and Matthew T. Drake™®

'Diepartment of Medicine Ill, Universititsklinikum Dresden, Dresden, Germany

Center for Healthy Aging, Universitétsklinikum Dresden, Dresden, Germany

*Endocring Unit, Massachusetts General Hospital/Harvard Medical School, Boston, MA, USA

“Divisicn of Endocrinology, Diabetes and Metabalism, Johns Hopkins University School of Medicine, Baltimore, MD, USA
“Division of Endocrinology, Diabetes, Metabolism and Mutrition, Mayo Clinic, Rochester, MM, USA

*Robert and Arlene Kogod Center on Aging, Mayo Clinic, Rochester, MN, USA

ABSTRACT

The development of coronavirus disease 2019 (COVID-19) vaccines has proceeded at an unprecedented pace, with numerous trials
conducted simultansously across the world as a result of massive technological and financial resource expenditures. With multiple
vaccines having now received regulatery approval, public health efforts to promote widespread vaccine dissemination are currently
underway. There has been particular emphasis placed on vaccination of older populations, the age group in which COVID-19 infec-
tion has been most lethal. However, such widespread vaccination approaches have necessarily raised important questions related to
potential interactions with underlying diseases and concomitant treatments among persons to be vaccinated. Osteoporosis is a
chronic condition marked by reduced bone strength and an associated increased risk for fracture that generally requires sustained
medical intervention(s). Osteopaorosis is neither associated with a higher risk of COVID-19 infection nor by more pronounced disease
severity following infection, such that individuals with osteoporosis need not be more highly prioritized for COVID-19 vaccination.
Osteoporosis therapies do not interfere with the efficacy or side effect profiles of COVID-19 vaccines and should not be stopped
or indefinitely delayed because of vaccination. Depending on the specific drug profile within an anti-osteoporosis medication cate-
gary, minor adjustments to the timing of drug administration may be considered with respect to the patient’s COVID-19 vaccination
schedule. Hersin we provide practical recommendations for the care of patients requiring treatment for osteoporosis in the setting of
COVID-192 vaccination. © 2021 American Society for Bone and Mineral Research (ASBMR).



MEPIZTATIKO 2.
AIAXEIPIZH AIAKOINH2 DENOSUMAB

AoBevnc nAwkioc 68 stwv Aappfavel denosumab amo
8eTlac

Mpoodatoc EAeyX0C

DEXA OM22 Tsc=-1,0
DEXA woyiouv Tsc=-0,8
Katayuata [-]

Ermttdoyn Stakomng aywync pe Denosumab Aoyw enitevénc
Beparmevutikov oTOXOU

Mepattepw Xeplopol ??7?



MIOGANOI AOI'OIl AIAKOINHz2 DENOSUMAB

EMITEY=H ©OEPANEYTIKOY 2TOXOY - BMD

2XETIZOMENH ME THN AIFrQIr'H ANENIOYMHTH
ENEPTEIA [YnepevawoBnoila , YrnoaoPfeotiaupia ]

ANH2YXIE2 TTA MAKPOXPONE2 EMIMNTQ2EI2
[ Ooteovekpwon yvabou , Atuma Kotoypata |
ATTOTYXIA ATQIH2

[MTAPATONTEZ MNMOY 2XETIZONTAI ME A2OENEI2 -
2YMMOPOQ2ZH

KO2TOZ - AZDAAIZTIKA 2YZTHMATA



Percentage Change (LSM £ 95% CI)

o

Percentage Change (LSM £ 85% C1)

-, w- -

bhbovacadsnaazazd3N
At N V. Y s St R I Vs

0 05 1 15 2 3 4 5 6 7 #
Study Year
Total Hip
Parent Study Extension Study
Al 0n DMAD Treatment Ooservabon
84 ,
64 b———
4 . ; ' )
24 "
(117 | 5 00 S
-24 \\\
44
54
-84

Lumbar Spine

Parent Study

Extension Study

h =
e —

AN on DMAD Treatment Ooservabion

0 05 1 15 2 3 4 5 é 1 8

5 4k5

AIAKOINH DENOSUMAB META 8 ETH

82 aoBeveic

Meiwon BMD o€ 22 kat Loxio
8 (9.8%) pe omovOuAka #
4 (4.9%) pe moAamAa omovOuAka #

McClung MR, Osteoporos Int 2017; 28:1723-1732



ORIGINAL ARTICLE

JBMR

Vertebral Fractures After Discontinuation of
Denosumab: A Post Hoc Analysis of the Randomized
Placebo-Controlled FREEDOM Trial and Its Extension

Steven R Cummings,' Serge Ferran* Richard Eastell* Nagel Gilcheist,* Jens-Erik Beck Jensen,”
Michael McClung.* Christian Roux,” Ove Torring." vo Valter,” Andrea T Wang,' and Jacques P Brown''

Age at the beginning of N/A

off-treatment study
(years)

Baseline vertebral 24
fracture (%)

Off-treatment follow-up N/A
time* (years)

Baseline lumbar spine -28
BMD T-score

Baseline total hip BMD -2.1
T-score

Baseline serum CTx, 0578
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Denosumab discontinuation -
ECTS Position Statement

Conclusion: There appears to be an increased risk of multiple vertebral fractures after discontinuation of
denosumab although strong evidence for such an effect and for measures to prevent the occurring bone
loss is lacking. Clinicians and patients should be aware of this potential risk. Based on available data, a re-
evaluation should be performed after 5 years of denosumab treatment. Patients considered at high fracture
risk should either continue denosumab therapy for up to 10 years or be switched to an alternative
treatment. For patients at low risk, a decision to discontinue denosumab could be made after 5 years, but
bisphosphonate therapy should be considered to reduce or prevent the rebound increase in bone turnover.
However, since the optimal bisphosphonate regimen post-denosumab is currently unknown continuation
of denosumab can also be considered until results from ongoing trials become available, Based on current

data, denosumab should not be stopped without considering alternative treatment in order to prevent

rapid BMD loss and a potential rebound in vertebral fracture risk.



Osteoporos Int (2012) 25:517-326
DOI 1010075001 980111 7801

Final results of the DAPS (Denosumab Adherence Preference
Satisfaction) study: a 24-month, randomized, crossover
comparison with alendronate in postmenopausal women

N, Freemantle « S. Satram-Hoang « E<1. Tang «
P. Kaur - D. Macarios « S, Siddhanti« J, Borenstein »
D. L. Kendler = on behalf of the DAPS Investigators

Table 1 Baseline demographics and discase chamcteristics (efficacy populations)

First year of study

Second year of study

Receiving Receiving Receiving Receiving

alendronate (n=124)  denosumab (n=126)  alendronate (n=115)  denosumab (n=106)
Sex, female, n (%) 124 (100) 126 (100) 115 (100) 106 (100)
Ethnicity/race, n (%)
White or Caucasian 119 (96.0) 115 (91.3) 107 (93.0) 102 (96.2)
Hispanic or Latino 1 (0.8) 6(4.8) 4 (3.5) 1(0.9)
Black or Affican Amenican 2(1.6) 2(1.6) 1(09) 1(0.9)
Other 2 (1.6) 3(249) 3(26) 2(19)
Age, years, mean (SD) 65.3 (7.7) 65.1 (7.6) 65.1 (7.4) 653 (74)
Years since menopause, mean (SD) 17.2 (10.0) 18.2 (11.4) 17.9 (10.9) 17,0 (9.7)
BMD T-scores at year baseline, mean (SD)
Lumbar spine -1.89 (1.13) -2.04 (1.16) =1.61 (1.29) =144 (1.15)
Total hip ~1.60 (0.76) ~1.60 (0.74) ~1.38 (0.749) ~1.40 (0.73)
Femoral neck ~2.03 (0.62) =201 (0.55) ~1.84 (0.60) =1.90 (0.63)




Change of LS and total hip BMD : Denosumab

to Alendronate — 2 years
DAPS Study

DMAB/ALN
LS BMD = Denosumab, n=93

Alendronate, n = 81

SR _—__{u, %8 %

* Change from
month 12

Hip BMD

s 0.4% Change
/"/ from month 12

DMAB/ALN
— Denosumab, n =109
— Alendronate, n = 92

1

0

1 1

12 24
Months

Freemantle N et al Osteoporos Int. 201




s

» »
g -— o

N

& &

Mean percent change £ SEM
v

.
.

BN -

Mean percent change = SEM
-

&

&

Lumbar spine boe mineral deasity

"~

6 8 10 12
Months
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e & months group
w9 month group
e Observational group

AoBeveic uno
Dmab yia 4,6 £tn

No sigmficant difference between
groups (ANOVA) 6 months (¢)
and 12 months (T) after the instial
ZOL treatment or at month 12, p
> 0,05,

e 6 months group

w9 month group

e Observational group
Sigmficant difference between
groups (ANOVA) 6 months (¢)
after the mutial ZOL treatment,
p=0.028.
No sigmficant difference
between groups 12 months (T)
after the initial ZOL treatment
or at month 12, p > 0.05.

Solling et al, JBMR 2020
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Alapkela Bepaneiag pe Denosumab kat avranokplon otn ZoAevdpovatn

Bl > 6 xopnynosig
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1 | Time on Dmab (years)
LS-BMD FN-BMD

Makras P et al. JCEM 2021



1. Young patient with low riskof = Denosumab treatment is generally not

fracture hancec

2. Denosumab treatment for short Switch to oral BPs for 1224 months or
duration [i.e. up to 25 yearsland  |_, administer  zoledronate for 1-2 years
low fracture risk depending on re-evaluation of BTMs*and BMD

duration [i.e. more than 2.5 [Individualized decision after that timepoint]
years] and/ or high fracture risk

3. Denosumab treatment for long < Continue denosumab for up to 10 years

Switch to zoledronate:

Begin 6 months after last denosumab injection
and measure BTMs 3 and 6 months later.
Consider repeated infusion of zoledronate in
case of persistently increased BTMs

In case BTMs are not available administer
zoledronate 6 and 12 months after last
denosumab injection

*adequate response: PINP <35ug/L, CTX < 280 ng/L (mean premeno level)
pragmatic approach: < mean of age & gender-matched controls

If zoledronate is not an option due to availability,
patient preference or intolerance: treat with oral
BPs for 12-24 months depending on re-
evaluation of BTMs and BMD

Tsourdi E. et al. JCEM 2020



MEPIZTATIKO 3.
AIAXEIPIZH A2OENOY2 ME MOAAANAA 2IMONAYAIKA
KATATMATA META ANMO AIAKOINMH DENOSUMAB

[fuvaika NAklac 67 ETWV LE LOTOPLKO OCTEOTIOPWONC
kot Angn Denosumab emi 8 €tn , S1EkoP e TNV aywyn
xwpic dtadboyikn Bepameia ...

2 TN cUVEXELA Ttapouoiaoe - 10 UNVeC HETA TNV
teAevtaia eveon Denosumab — oéU alyoc OM2Z to
omtoilo amnedwoe oe dlayvwopevec ano MRI tov 2014
nporntwoelc MA. To alyoc dev utoxwpouoe Kot 3
eBoouadec apyotepa oEUVONKE omOTE Kol N alcBevng
avalnNTnoe LaTpLKn CUUPOUAN...
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MRI vs a/a
eni mOavou katayparoc peta diakomnn Dmab

Images of a 57-year-old female who experienced sharp back pain after
neglecting her denosumab injection. Initial X-rays of the spine showed
no fracture (a) while magnetic resonance imaging at the same time
showed a Garde 2 fracture at L1 (b) which appeared in X-rays performed
2 months later (c)

Lateral spine X-rays depicted vertebral fractures at L1 and L2 in
a 66-year-old female soon after discontinuing denosumab (a).
Magnetic resonance imaging of the spine at the same time
revealed additional recent fractures at T10, T11, L3, L4 (b)

Anastasilakis AD, Endocrine. 2020 Sep;69(3):516-518



RAVFs [Rebound-Associated Vertebral Fractures

* Ewbko naBoduololoyiko utoBabpo pe wWaitepa
HeyaAn avénon tou puBOuoUv TNC 0OTIKAC EVAAAAYNC

* JUXVOTEPN EVIOTILON OTNV KATWTEPN BwpaKLKn pHoipa 22
Kol 0TV oodulkn polpa 22

* Mnopei va cupouiv oxtL tautoxpova aAla dtadoyika
o€ duaotnua eBdopadwv N kat pRVwV .... EZEAIKTIKH
AIAAIKA2IA ME ANATKH AME2ZHZ NAPEMBAzH2



AAevdpovatn: petafoAn deiktwv & BMD
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Bone HG et al N Engl ) Med 2004;350:1189-1199



ZOLEDRONIC ACID IN WOMEN WITH LOW BONE MINERAL DENSITY

INTRAVENOUS ZOLEDRONIC ACID IN POSTMENOPAUSAL WOMEN
WITH LOW BONE MINERAL DENSITY

2

Iax R, Rep, M.D,, Jacoues P, Brown, M.D., PeTer Burckrarotr, M.D,, Zesuwun Horownrz, M.D., g

PETER RicHARDSON, MLR.C.P., ULRicH TRECHSEL, M.D., ALBERT WIOMER, DIPL.STAT,, JEAN-PiERRE DevoGELAER, M.D., 2
JEAN-MARC KauFrMAN, M.D., Pi.D., PHLIFPE JAEGER, M.D., JEAN-JaCOUES Boov, M.D., Pi.D., s

AND PieRRe J. Meunign, M.D. g
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Median Percent Change

Denosumab: petafoAn deiktwv
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Avoid vertebroplasty and/or monotherapy with

ECTS position paper teriaratide

Prompt re-initiation of denosumab

or
VFx occuring within 1-2 years after

denosumab discontinuation

Treat with i.v. zoledronate or oral BPs

or

by | Consider combination of denosumab and
teriparatide for 2 years followed by zoledronate

Tsourdi E et al, J Clin Endocrinol Metab. 2020
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