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JUYKpouon ZupdePOVTIWV

* Twntkn apopn optAtac oo AMGEN

* EKTALOEVUTIKEC-EPEVVNTIKEC-OUMBOUAEUTIKEC
ETILYOPNYNOELC TNV TeAeuTala OLeTia:

UCB , AMGEN



MEPIZTATIKO MNPOz 2YZHTHzH

* Nuvaika nAwkiog 69 sTwv

* ATOMLKO QVOVNOTLKO

Wwplaotkn apBpitida amod 5etioc umo aywyr e utodopla EVECLUN
uebotpetatn 15 mgr/efdopada[Metoject] kat pe xapnAn evepyotnta
vOoou . Hmo e€avOnua Kvnuwv Kol Tpywtou kepaAng armo 2000

2YNOZHPOTHTEZ Ivopvadyia umo aywyn pe Cymbalta

Ynéptaon puOuLopEVN UTTO aywyn
2A T 2 ATILOC UTTO per os aywyn

* Y{yoc =165cm

 Bapocg =82 kgr

e Kanviwopa [ +]

 AAKOOA [-]

* lotopko # pntépac [-]

 EAayiotn aoknon

 Eppnvapyn oe nAwkia 14 etwv - Eppnvomavon og nAkia 49 stwv



MEPI2ZTATIKO NPOz 2YZHTH2H

 1"DEXA mpo 12etiac Tsc OMZi =-1.7

Tsc AP 12XIOY =-0,9

* DEXA 2017 Tsc OM22= -2,2
Tsc AP 12XI0Y=-1,9
FRAX AQYn aoBeotiov/D3
* DEXA 2021 Tsc OM2z =-2,8

Tsc AP 12XIOY =-2,5

AIATNQ2TIKH KAI OEPAMEYTIKH MNMPOZEITIZH ???



MEPAITEPQ AEAOMENA

* Ro OMzZ PR/ OMZZ PR = ywpic maboAoyka
gupnuoTa

* EPTA2THPIAKO2 EAENXO2
Ht=38,3 A=7500 TKE=24 cRP=0,80mgr/dL
Ca=9,2 P=3,9 23(0OH)D3=25,4ng/ml SGOT=24
SGPT=25 ALP=85 TSH=1,2 Kpeatwivn=1,1
>=100 H/® Asuk =xwpic maboAoylka gvpnpaTa

XoAnotepivn=258 HDL=54



MNopakoAgioTe voo OMOVTACETE OTIC TTOPOKATW  £pWTATEIC yia Tov  uTToAayiopd Tng BekoeTouC
mBavaTnrac kKaréyparog PATel TNC 0aTIKAC TTUKVATATAC.
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ENIETHMONIKH OMAAA EPTAZIAX OITEONOPOIHI -

-

—

TFENIKH TPAMMATEIA YIIOYPTEIOY YTEIAE

ENITPOITH 1A THN TAPAKOAOY@HEH THE
GAPMAKEYTIKHE AAITANHE, THN OAOKAHPQEH TON
AIATNOQETIKQN/OEPANEYTIKAN MPATOKOAAQN KAI
TH AHMIOYPTIA MHTPQON AZOENQN
(PEK 505/Y0AA/13.10.2017)

ENIZETHMONIKH OMAAA EPTAZIAE
OEXTEOIIOPQEHE

Katdmy autwy, ot tepmtwoels acfevmv pe avaykn aywyns eivat ou e&g:

ZmovauAiko kataypa xaunAnc Blag

Kétaypa woyiov yapning plag

[leproodtepa amd éva étepa Katdypata xaunins Blag (my kartaypa kepkidag)

Métpnon ootikic mukvotnTag wyiov (oAkd woyio 1 avyévag pnpuaiov) 1/kat

OM.ZZ pe T scores-2,5

5. Métpnon ootikng mukvomtag pe T score petadd -1,0 ko -2,5 (ooteomevia) aAAd pe
10-em) kataypatikd kivduvo (FRAX) =2 10% yia peilov 0oTE0OTOPWTIKO KATOY P
n/xat 2 2,5% yw kataypa woyiov, ywa @topa nitkiag 50-75 £twv.

6. Métpnon ootikng mukvomtag pe T score petadd -1,0 ko -2,5 (ooteomevia) aAAd pe

10-em) kataypatikd kivduvo (FRAX) = 15% yia peilov ooteomopwTikd Kétoypa

n/kat 2 5% yua kataypa wylov, yu dropa nAtkioag dvw twv 75 eTwv.

L .

e kGBe GAAN TEPIMTWON GCUVICTATAL EMAVEKTIUNON G& XPOVIKO SLAGTNUA OXL KPOTEPO TOU
EVOG £TOVC, EKTOC £V 0TO PECOSIAoTNHA TipoKO EL KdTaypa yaunAns Blag, cuvvoonpdtnta

N GAAN QappaKevTIKy aywym.



EIIINOI'H OEPAIIEIAX

ATOTEAEOHATIKOTNTO 0TN HElWON KaTaypatwv. Mn
KOTWTEPOTNTA KAL EL SUVATOV AVWTEPOTNTA EVOLVTL
AaAAwv Ospanelwv

AodaleLla Kat avoxn

Ikavomowntikn cUppopdwaon acOevouc - EUKOANR
Xpnon

Makpoxpovo BepanmeuTtiko MAAVOo

2UVOONPOTNTEC

Kootog Kot ox€on KOoTouG - 0pEAOUC

2ta mAaiola Twv EAANVIKWVY KateuOuvnplwyv odnylwv
2t Aaiola Twv eMOUHLWY Tou aicBevoUlc
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ORIGINAL ARTICLE

Check for
The 2018 Guidelines for the diagnosis and treatment of osteoporosis | updates

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*'®
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TENIKH FPAMMATEIA YIIOYPTEIOY YTEIAX

ENITPOIIH IA THN TAPAKOAOYOHEH THE
®APMAKEYTIKHE AATIANHE, THN OAOKAHPQEH TON
AIATNQETIKQN/OEPATIEYTIKON NPATOKOAAQN KAI

TH AHMIOYPI'IA MHTPOON AZOENQN
(®EK 505/Y0A4/13.10.2017)

EMIZETHMONIKH OMAAA EPTAZIAL
OLTEONOPQIHE

AATOPIOMOZ ®APMAKEYTIKHI ANTIMETQNIZHE OXTEONOPQIHE (2017)
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Archives of Osteoporosis (2019) 14:39
https://doi.org/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/or
Hip fracture
and/or
2 2 nonvertebral fractures

or

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/or
2 5% for hip fracture
(older than 75 years)

|

-bisphosphonates(iv)

upper Gl troct problems)
-bisphosphonates(peros & iv)
no upper Gl troct problems)
-denosumab

-raloifene

-basedoxifene

1" Step




ENIETHMONIKH OMAAA EPTAZIAX OITEONOPOIHI -
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TFENIKH TPAMMATEIA YIIOYPTEIOY YTEIAE

ENITPOITH 1A THN TAPAKOAOY@HEH THE
GAPMAKEYTIKHE AAITANHE, THN OAOKAHPQEH TON
AIATNOQETIKQN/OEPANEYTIKAN MPATOKOAAQN KAI
TH AHMIOYPTIA MHTPQON AZOENQN
(PEK 505/Y0AA/13.10.2017)

ENIZETHMONIKH OMAAA EPTAZIAE
OEXTEOIIOPQEHE

®APMAKEYTIKH ATQI'H

1. Z1i¢ pETEpunvVoTaVolakes yuvaikeg £xouvv Sieday0el TOAATALG TTOAVKEVTPIKEG HEAETES
QAAG KAl PETR-QVAAUOELS QVO@OPLKA OTNV  QVTIKATAYUATIKY  dpdon Sl opwy
QAPHAKEVTIKOV 0UoL@Vv. Ot evSEEEls TNG avTIKATAYUATIKIS SpAaNS TWV PUPHAKEVTIKOVY
0LOLMOV TIOV KUKAo@opovy ot EAAGSa, tapabétovral otov [Mivaka mov akoAovBeL.

EMZITHMONIKH OMAAA EPTAZIAZ OITEONOPQIHE u
QapUAKEVTIKT] Oy wYT) AVTIKaTaypatiky dpaomn
ZmovSiulikd Mn omovéuvAwd | loylou
Alevépovatn + + -
Pwoedpovdtn + - -
Ipmavdpovdtn - +*
ZoAebpovatn + + +
Denosumab + + +
Pahofupalivn +
Bagebotupalvn + +*
Pavelikd otpovro (aywyn 20 ypapuncg) |+ + +*
Tepumopotin + +

* Post hoc avddvon: (n évbeln apopd eldkéc katnyoples aobevmv pe ouykekpLévn nikla,
T-score 1 TponyoUpEVO KATAY L.



DENOSUMAB VS AIOQZD®ONIKA

ATIOTEAEOHATIKOTNTA ~AVTIKOTOYLOTLK 6paon
Aedopeva pakpoxpovLac xopnynonge
Aodalelo kal avoxn

YUPHOpdwWOoN — Lkavormoilnon acBevwv



-AEAOMENA MAKPOXPONIA2
XOPHIH2H2



Pivotal Phase 3 Fracture Trial Extension Study

Ve

Year O 1 2

-
Continued
L Denosumab
Treatment
ﬂ Cross-over
) Denosumab
an 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.



Update on long-term treatment with bisphosphonates for
postmenopausal osteoporosis: A systematic review

Enk F. Eriksen **, Adolfo Diez-Pérez ", Steven Boonen '

EF. Ervisen et ol / Bone 58 (2004) 126135
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-AmoteAeopatikoTNTA
Avtikotaypatikn dpaon



Change in Lumbar Spine and Total Hip BMD Through 10 Years With
Denosumab Treatment

Placebo (n=3906) === = = =1 Crossover denosumab (n=2207) — LONg-term denosumab (n=2343)

Lumbar Spine Total Hip

N
S
]
[EnY
o
]
o

FREEDOM Extension : FREEDOM Extension

)] 0o
1 1

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

Study Year Study Year

2p<0.05 compared with FREEDOM baseline. p<0.05 compared with FREEDOM and extension baselines.



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

1.1% 2.3% 06% 1.9%

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.
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Relationship Between Bone Mineral Density Changes
With Denosumab Treatment and Risk Reduction for
Vertebral and Nonvertebral Fractures
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ORIGINAL ARTICLE JBM:B:

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 BEATIZTH ANAMENOMENH

S Ferrari,'* C Libanati,” Celia Jow Fang Lin,* JP Brown,” F Cosman,” E Czerwiriski,® LH de Gregério,” EAATTQZH KINAYNOY MH

J Malouf-Sierra,® J-Y Reginster,” A Wang,® RB Wagman,® and EM Lewiecki'® >TTONAYNAIKOY KATAITMATOZ
ME YWHAOTEPH TIMH T-score
OAIKQY 1ZXIOY ( KATQ®AL:-1,5)

a
I
w % 80% - 78.1%
(=}
-
s § A
= -
22 e Denosumahb (N = 3,612)
S w604 95% CI
@ ’=
- 7 O =
S e £ !
§, 5 L= 50 4,
g3 = W "\
R E o *
§ s 15 0 1% & 6 ;—E 5 ‘\
o NoSB s se 25 B’1 251 = 4.0 "
Year 3 Year 10 E L)
Years of Denosumab Treatment e k=
® Achieved T-score >-2.5 — g 3.0
® Achieved T-score >-2.0
= Achieved T-score >—1.5 R
o B T
Fig. 3. Percentage of subjects with a total hip T-score <-—25 at & by 2.0 '*"-.._‘.__1
FREEDOM baseline attaining T-scores of >-2.5 > -20, and >-15 G‘j Rt N
after 3 and 10 years of denosumab treatment. N = number of subjects 1.0 = T
randomized to denosumab in the FREEDOM study and enrolled in the ' I I ! J I '
Extension who had a T-score of <—25 at the total hip at FREEDOM -3.0 -1.5 -20 -13 -1.0 -0.5
baseline and an observed T-score at the time point of interest; Taial Hlp T-score

n= number of subjects with a total hip T-score above threshold;
BL = baseline



DENOSUMAB

MoAU kaAd Sedopéva AMOTEAECUOTIKOTNTAC OTN MEIWON TWV KATAYHATWV
Meiwon omovSUALKWV Kataypatwyv 68%
Meiwon kataypdtwv woxiov 40%
Meiwon pn onovuAkwyv Katayudatwv 20%

Meiwon VEwvV 6ToVOUALKWY KATAYUATWVY 69%
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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

Lumbar Spine

FREEDOM Extension 21.7%¢

16.5%
bs
' 4

1 I 1
01 2 3 4 5 6 7 8 9 10
Study Year

Yearly Incidence of
New Vertebral Fractures (%)

Yearly Incidence of
New Vertebral Fractures (%)

4.0

3.5

3.0
2.5
2.0
15
1.0
0.5
0.0

M Cross-over Denosumab

’\’
3.1 3.1

2.2

0.9
0.7

15
1.4
1.2 13

1 2 3

4/5¢ 6 7/8¢ 9/10

Years of Denosumab Treatment

1/24 4/5d4 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).




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

Henry G Bone, Rachel B Wagman, Maria L Brandi, facques P Brown, Roland Chapurlat, Steven R Cummings, Edward Czerwiriski,
Astrid Fahrleitner-Parmmer, David L Kendler, Kurt Lippuner, Jean-Yves Reginster, Christian Roux, forge Malouf, Michelle N Bradley,
Nadia S Daizadeh, Andrea Wang, Paula Dakin, Nicola Pannacciulli, David W Dempster, Socrates Papapoulos

Summary
Background Long-term safety and efficacy of osteoporosis treatment are important because of the chronic nature of  Lancet bisbetes Endocrinal 2017

the disease. We aimed to assess the long-term safety and efficacy of denosumab, which is widely used for the treatment  pubiished online

of nostmennnausal women with nstennarosis. May 22, 2017
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H MAKPOXPONIA OEPAMEIA ME DENOSUMAB - 10 ETH -AY=ANEI 2ZYNEXQZ KAI XQPIz
PLATEAU THN BMD TOY OAIKOY 12XI0Y KAl OAHIElI 2E MEIQOMENH ZYXNOTHTA MH
2MONAYAIKQN KATATMATQN
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FREEDOM Extension
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FREEDOM Extension
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CLINICAL RESEARCH ARTICLE

Effects of Long-Term Denosumab on Bone
Histomorphometry and Mineralization in
Women With Postmenopausal Osteoporosis

David W. Dempster,’? Jacques P. Brown,® Astrid Fahrleitner-Pammer,*
David Kendler,® Sebastien Rizzo,® Ivo Valter,” Rachel B. Wagman,® Xiang Yin,®

Susan V. Yue,® and Georges Boivin®
J Clin Endocrinol Metab, July 2018, 103(7):2498-2509

Table 1. Bone Histology and Histopathology

FREEDOM Extension
Placebo Year Denosumab Year
2 andfor 3 2 and/or 3 Denosumab Year 5 Denosumab Year 10

N = 45° N = 47° N = 28° N = 22°
Evaluable biopsies® 62 53 28 22
MNormal lamellar bone, n (%) 62 (100) 53 (100) 28(100) 22 (100)
MNormal mineralization, n (%) 62 (100) 53 (100) 28 (100) 22 (100)
Present osteoid, n (%) 62 (100) 48 (91) 23 (82) 18 (82)
Mo visible osteoid, n (%) 0 5(9.4) 5(17.9) 4 (18.2)
Osteomnaladia, n 0 0 0 0
Marmrow fibrosis, n 0 0 0 0
Woven bone, n 0 0 0 0

“Number of subjects who enrolled in the FREEDOM bone biopsy substudy, received =1 dose of investigational product during FREEDOM, and had an
evaluable biopsy at year 2 or year 3.

“Number of subjects wha enrolled in the extension bone biopsy substudy, received =1 dose of investigational product during the extension, and had an
evaluable biopsy at the time pointis) of interest.

“Number of evaluable biopsies, which serves as the denominator for percentage values in parentheses; some subjects had =1 evaluable biopsy during the
FREEDOM trial.
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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 110.0 108.4 107.6 109.5 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 11.9 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.
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Study Design

DAPS Study

Visits Day 1 Month6 Month 12 Month 18 Month 24

| | | | |

DMAB/ALN sequence

R

A Denosumab Alendronate E

S N 60 mg SC Q6M 70 mg PO QW N

C D D
R 0]

0]

E » “I/' Calcium and Vitamin D* F

N Z  ALN/DMAB sequence S
| A

N T lTJ

Alendronate Denosumab b

70 mg PO QW 60 mg SC Q6M
Year 1 Year 2
0-35 Days 24 Months g

Open-label, randomized, cross-over study

All subjects were instructed to take daily supplements of > 1,000 mg calcium and > 400 IU vitamin D.

Study population
Postmenopausal women
> 55 years
BMD T-scores £ —2.0 to > —4.0 at the
spine, hip, or femoral neck

Objectives
To evaluate adherence (including
compliance and persistence)
To also evaluate patient treatment
beliefs, preference, satisfaction, and
bother

Primary endpoint
Adherence during the first year

DMAB = denosumab; ALN = alendronate; SC = subcutaneous; Q6M = once every 6 months; PO = by mouth ; QW = once a week;

BMD = bone mineral density
Freemantle N, et al. Osteoporos Int. doi 10.1007/s00198-011-1780-1.



Time to Treatment Non-adherence

DAPS Study
Year 1 Year 2
— Denosumab, n =126 — Denosumab, n = 106
— Alendronate, n =124 — Alendronate, n =115
£ 1001 1 3 3 100 - L1 1
{ o ST B
S 9071 —ia, ! 901 :
§ 80 4 ‘ WR"“"-;.. 801 ""'E"H :
5 “H‘—""----;
S 701 - 707 _ :
S 601 60 7
§ -
& 504 501
126 124 124 118 118 DMAB 106 106 106 104 104 DMAB
1248 11 107 97 95 ALN 115 93 87 82 77 ALN
1 1 1 1 1 1 1 | 1 T | 1
0 12 24 36 48 60 0 12 24 36 48 60
Study Week Study Week

For each treatment group, time points with > 95% cumulated subjects were excluded.

Freemantle N, et al. Osteoporos Int. doi 10.1007/s00198-011-1780-1.



Patient-Reported Satisfaction and
Preference

DAPS Study
Satisfaction Preference

92%

Preference was assessed only in Year 2.

Freemantle N, et al. Osteoporos Int. doi 10.1007/s00198-011-1780-1.
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Co-morbidity relationship exists
between two diseases
whenever they affect the same
individual substantially more
than chance alone

Hidalgo 1 al PLo%s Compuat Bisl 50452004
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Denosumab in postmenopausal women with osteoporosis and diabetes:
Subgroup analysis of FREEDOM and FREEDOM extension =

Serge Ferrari™, Richard Eastell”, Nicola Napoli““, Ann Schwartz", Lorenz C. Hofbauer’,
Arkadi Chines®, Andrea Wang", Nico Pannacciulli*', Steven R. Cummings*

Bone 134 (2020) 115268
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Sub jects with diabetes Subjects without diabetes 12 - Subjects with diabetes
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DENOSUMAB 2YTKPITIKA ME THN OMAAA EAEMXOY

ORIGINAL ARTICLE ,]BM:R?

Cardiovascular Safety of Denosumab Across Multiple ardiovascular Safety of Denosumab Across Multiple
Indications: A Systematic Review and Meta-Analysis of ndications: A Svstematic Review and Meta-Anal s'i,s of
Randomized Trials andomlzo;i Tﬂ!ls g

Alexander H Seeto,’ Bo Abrahamsen ** @ Peter R Ebeling,** @ and Alexander J Rodriguez™

"sehial of Medicine, Griffith Unbvarsity, Gold Coast, dustraka
“OPEN-Odense Patient Data Explarative Metwoek, Institute of Clinkcal Research, University of Southern Denmark, Odenss, Denmark
“Musculoskeletal Pharmace- and Device Epldemialogy, Centre for Statistics in Medicine, Huffield Department of Orthapasdics, Rheumatalogy

y

xander M Seeto,' Bo Abrahamsen ' © Peter R Ebeling **' © and Alexander ) Rodriguez™”

and Muscudoskeletal 5clences, University of Cidoed, Oufard, UK

“Department of Medicine, HolbaekHospital, Holbaek, Cenmark

“3one and Muscle Health Res=arch Group, Department of Medicing, Schoal of Oinlcal Sclences, Faculty of Medicine, Nursing and Health Sciences,
Manash Unlversity, Monash Medical Centre, Clayton, Australia

“austrakian institute for Musculoskeletsl Soence, 5t Albans, Australla
"Disarders of Mineralisation Besearch Group, Schocl of Medical and Health Sclences, Edith Cowan University, Jacndalup, Australis

of tuden OGO Comtool ¢ et
ABSTRACT Pl et CAL componte” ) 0.7% N A2 IR S50 2 1)
The cardiovascular safety of denosumab has not yet been evaluated in a systematic review. This systematic review and meta-analysis LR "
sought to quantify the number of randomized controlled trizks (ACTs) of denosumab (against comparators) reporting cardiovascular “ o
adverse events (CAEs) and examine the balance of CAEs betwaen treatment arms. MEDLINE, Embase. and clinicaltrials.gov were S posrt MACE: ML shoobe ) LYam 11 4300 saon 30N 21
searched from inception to October 26, 2019, for RCTs of denasumab versus comparators for any indication. Included trials were ran- CVD death R
domized, enrolled =100 participants, and reportad bone-related outcomes. Primary outcome for analysis was all CAEs, a composite & gowet MACE WL shoode ) 108 0 1284500 NI 00N %108
endpaint representing summation of all CAEs as reportad by included trials. Secondary cutcomes included major adverse cardiovas- VO death, 1.
cular events (MACE]. Data were pocled using a fixed effects model to determine relative risk (RR) and 95% confidence interval (95% Spowe MACT WML stigle. CVD ) e P 1A 4000 19 00N 9104
CI). Risk of bias was assessad wsing the Cochrane risk-of-bias tool. OF 554 records screened, 49 ware inchuded, while 36 reported CAEs. Seath +6 atviad Medaton 1

Twenty-seven included triaks (12 eligible for meta-analysis) were conducted in 13,202 postmenopausal women. Compared with
bisphosphonates, there was 2 46% (05% C1 1.05 to 2.02) increase in CAEs (B5/2136 avents in denosumab-treated versus 582131
events in bisphosphonate-treatad: seven tnals). There was a similar imbalance in a five-paint (stroke, myocardial infarction, cardiovas-
culardeath, heart failure, atrizl fibrillation) MACE endpoint (28/2053 versus 12/2050; RR = 233 [1.19 to 456]). Compared with placebo-
traated wiamen, there was noimbalance in total CAEs (4394725 avents in denosumab versus 399/3467 in placebo: AR = 070 [0.41 to
1.52]; seven trials). No imbzlance in totzl AEs (versus bisphosphonates: 093 [0.92 to 1.04]; versus placebo: 0.99 [0.98 to 1.01]) eccurred.
Other indications showed no statistically significant results. The excess CAE: in postmenopausal women treated with dencsumab
compared with bisphosphonates, but not placebo, indirectly supports clzims that bisphosphenates may suppress CAEs. Future trials
should use standardized CAE reporting to better describe cardiovascular effects of bone active medications. (PROSPERO:
CRD42019135414) © 2020 American Society for Bone and Mineral Research (ASEMR).
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Osteoporosis Management in the Era of COVID-19
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ABSTRACT

Osteoporosis is a chronic condition that reflects reduced bone strength and an associated increased risk for fracture. As a chronic con-
dition, osteoporosis generally requires sustained medical intervention(s) to limit the risks for additional bone loss, compromise of
skeletal integrity, and fracture occurrence. Further complicating this issue is the fact that the abrupt cessation of some therapies
can be associated with an increased risk for harm. It is in this context that the COVID-19 pandemic has brought unprecedented dis-
ruption to the provision of health care globally, including near universal requirements for social distancing. In this Perspective, we
provide evidence, where available, regarding the general care of patients with osteoporosis in the COVID-19 era and provide clinical
recommendations based primarily on expert opinion when data are absent. Particular emphasis is placed on the transition from par-
enteral osteoporosis therapies. It is hoped that these recommendations can be used to safely guide care for patients with osteopo-
rosis until a return to routine clinical care standards is available. © 2020 American Society for Bone and Mineral Research.

KEY WORDS: ABALOPARATIDE; BISPHOSPHOMAT; COVID-19; DENOSUMAB; FRACTURES; OSTEOPOROSIS; ROMOSOZUMAE; TERIPARATIDE



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

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

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. Moreover, the injection of denosumab should
be administered in the contralateral arm or at an alternative
site (abdomen or upper thigh).

PERSPECTIVE ]—BMR

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

The development of coronavirus disease 2019 (COVID-19) vaccines has proceeded at an unprecedented pace, with numerous trials
conducted simultaneously across the world as a result of massive technological and financial resource expenditures. With multiple
vaccines having now received regulatory 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-12 vaccination. © 2021 American Society for Bone and Mineral Research (ASBMR).
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