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Exw AdPer TignTIKA agoiPA yia opiAie¢ o dopugopikd cupTtooia K/ Kai
OUUPOUAEUTIKEG UTTNpEadieg aTto:

Amgen Hellas Pharmaceuticals, AstraZeneca/Bristol-Myers Squibb,
Boehringer Ingelheim, ELPEN, ITF Hellas Pharmaceuticals, Novartis,
SANOFI-AVENTIS, VIANEX-MSD, 2APMAZEPB ATAAY
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2 TOX0C TNG aVIL-O00TEOTTOPWTIKNG AywyhS
¢ TPOANYN TOU mPWTOU KaTtaypartoc R/Kai

¢ amouyn VEWV KATAYHATWV OTOUC aoOeveic HE
mpoUTdpXOoVTa Karaypard.

E€apetikne onuaociac n avayvwpion twy
acBevwy e auénueEvo Kivduvo Katdypatog

Ektiunon kataypatikoU Kivduvou

¢+ FRAX: umoAoyiopoc amoAutou 10-eToU¢ KivoUvou
karayparo¢ oe aoBeveic > 40 eTwv, mou dev
EXOUV AdPElI TOTE AVTI-0O0TEOTOPWTIKA aywyn




OEPATIEIA O2TEOTTOPQ2H2
- MH ®APMAKEYTIKH . ®APMAKEYTIKH

- AIATPO®H - ANTIMETQITIZH
- ASKHZH YTTOKEIMENQN NOZQN
- AIAKOTTH KATINISMATOS
- ATTO®YTH ®APMAKQN - AIOPOQSH IX0ZYTIOY
- TIPOAHYH MTQSEQN ASBESTIOY-BIT. D
- OAHTIEX ATTO®YTHX
- TTEPIOPIZMO2Z
SR - ANTIOZTEOKAAZTIKA
- ANATTPO>2APMOTIH
AO2HZ GAPMAKON - OSTEOITAPATQrIKA
- EAEMXOZ OTITIKHX
O=YTHTAX

H pPitapivn D €ivai OepaneuTtika anapaitntn yia tnv KAIVIKN
AVTIHETWTION TNG OOTEOTOPWONG

Xwpic aoPpéoTio & Pitapivn D: evdexopevn anwAeia ThG dpaong
TOU Kupiou @appakou kard 30%



Daguakevtikn Oeganeia O0TEOMOQWOT)S

o ANTIOLTEOKAAXLTIKA o OXTEOITIAPATQITKA

~ OIZTPOTONA ~ TIAPAGOPMONH

~ TIBOAONH — PANEAIKO ZTPONTIO
— SERMs ~ AYEHTIKH OPMONH
~ TELTOLTEPONH << TEPITIAPATIAH >
— KAAZITONINH — ABALOPARATIDE

— PANEAIKO YTPONTIO — ROMOSOZUMAB

— AIOQYOONIKA
— DENOSUMAB
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: 1S OAHI'IEX ATATNQXHY KAI OEPAIIEIAY THX

OXTEOITIOPQXHYX - 2017

Moio1 xpeialovtal Ospaneia;

Tov louAio tou 2017 eykpiBnkav ano tnv oAopeAeia tou KE.ZY.® kai 1oxuouv ol
OAHTIEZ AIATNQZHE KAl ©EPATMEIAL THE OZTEONOPQIHE - 2017, pe Baon us
OMOoIEsS AvantUXBnKe T0 NPWTIOKOAAO GUVTAYOYpAPNONS YIA TNV OCTEONOPWON.

To npwtokoAAo evowpatwvel to FRAX otnv diadikacia eniAoyns atopwy yia
Bepangia npOAnYnNs kataypatwy xapnAns Bias. O1 £ni HEPOUS NEPINTWOEIS ATOHWY,
ta onoia np€nel va AaBouv Bepaneutkn aywyn, avaAuovial ws Ens:

o 2novOUAIKO Kataypa xapnAns Bias.

o Kataypa ioxiou xapnins Bias.

o Mepioootepa and éva €tepa katdypata xapnAns Bias (n.x. katayua kepkidas).

o Métpnon ootikns nukvotntas 1oxiou (0AIkG 10xio N auxévas pnpiaiou) n/ka
O.M.LX peT score =-2,5.

o Métpnon oatikns nukvotntas pe T score petau -1,0 kal -2,5 (ooteonevia) aAAa
pe 10-etn kataypatiko kivouvo (FRAX) =210% yia peilov 00TE0N0pwTKS KAtaypa
n/kai = 2,5% yia kartaypa ioxiou, yia dtopa nAikias 50-75 gtwv.

o Métpnon oatikns nukvotntas pe T score petau -1,0 kai -2,5 (ooteonevia) aAAa
pe 10-etn kataypatiko kivouvo (FRAX) = 15% yia peidov 00TE0NopwTiKO KATtaypa
n/kal =5% yia kartaypa 1oxiou, yia atopa nAikias avw twv 75 etww.
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# Emovauiake KaToypna /Kl KaTaype  1syiov, s Ootsomsevie wolr 10-TN< KOTOYRETIKOS ~OcTteomzsvie kol 10-zTijs KOTOypOoTIKOg
Kivéuvog Al pEilomw OGTEOTOPETIKO Kivouvog o neifewv OCTEOTOPOTIKG

F TEPIGGOTEPU ATO EVU ETEPU KUTAYRUATA wKatoype 10-20% wKoToypo <10%

yupni< ploc (g KaToeyne KEPKISUI),
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T score < -2.5, SLevEpyeELly aKTVOYpogiey ONME. T, kot
O.ML.EE. .,

> NETPNG OGTIKNS TUKVOTTUS e T score

peteiv -1,0 ko -2,5 (ooTeomevie) aiia pne 10-e11 FRATUYPE KEPTOY G Nlakic = 65 eTov,
KeTuypnoTiko Kivéouvvo (FRAX) >20%0 yvie peicomv
OGTEOMOPWMTIKG KaTuynw /Kol =3% via FocTiKI] TukvoeTTe OM I E. onuoviika |
KaGTuyHOIGYion. EACTTOUEVI] GE CUYKPLGT] HE OGTIKI]
ruRvETITY 170V, EITANAZIOAOTHIH
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(peros 1] TUPEVTEPIKAE) G BOGEIS MIKPOTEPES
amTe AUTES TN S TUPUTETUUEVIS CUGTRUEATIKNS
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memavuiapfovopeva (= 2) exe160d10 TTOGN
TO TELELTUILD ETOS AOYE druTupayov fadiens
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-PTH 1-34 2 -Denosumab - LEpImupoTIon) -Pav. Zrpovio '
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-Pav. Lzpovrio -Denosumab -Pay. Trpdviio -Pav. Lrpovrio
-Pukotupéwn -Pav. Ztpovtio

-Buledobupévy -PuloGipé

-Buledolpévn




Osteoporosis: A Review of Treatment Options

Treatment

Drug (Brand, Manufacturer) of PMO

Prevention
of PMO

Treatment
(men)

Treatment
of GIO

Prevention
of GIO

Alendronate (Fosamax, Merck) X

X

X

X

X

Alendronate/cholecalciferol (Fosamax Plus D, Merck) X

X

Alendronate effervescent (Binosto, Mission Pharmacal)

X

Risedronate IR (Actonel, Warner Chilcott)

Risedronate DR (Atelvia, Warner Chilcoti)

Ibandronate Injectlon (Bonlva, Genentech)

Ibandronate tablets (Bonlva, Genentech)

Zoledronic acid (Reclast, Novartis)

Denosumab (Prolia, Amgen)?

Raloxifene (Evista, Lilly USA)

Conjugated estrogens/bazedoxifene (Duavee, Pfizer)

Teriparatide (Forteo, Lilly USA)® X

Abaloparatide (Tymlos, Radius Health) X

Calcitonin-salmon® X

2 Also indicated to increase bone mass in women and men at high risk of fracture without osteoporosis.

b Treatment only for those at high risk of fracture.

tIncreases bone mass in men with primary or hypogonadal osteoporosis at high risk of fracture.
4 Miacalcin injection (Novartis) is indicated for the treatment of PMO in women more than five years postmenopause when alternative treatments are not suitable.

GI0 = glucocorticoid-induced osteoporosis; PMO = postmenopausal osteoporosis.




History of the Bisphosphonates
Approvals & Registrations for clinical uses

Studies of bisphosphonates

begin in Davos, Switzerland
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History

- In 1897, Von Baeyer and Hoffman reported the synthesis of the first
bisphosphonates.

- Initially used in chemical industry as anticorrosive & anti-scaling agent by
virtue of their ability to inhibit formation of calcium on surfaces.

- In 1960, Fleisch et al. first reported their ability to inhibit hydroxyapatite
dissolution in bone.

- First human use of a bisphosphonate, etidronate, was reported by Bassett et
al. in 1969 for the treatment of Myositis Ossificans Progressiva (MPO).

- H. Fleisch, R.6.6. Russell & M.D. Francis: three distinguished researchers who
became the leaders of international research on bisphosphonates.

- Smith et al. (1971) were the first to report the evidence of effectiveness of
the bisphosphonates for the treatment of Paget's disease of bone.
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ENAEIZEI2Z XPH2HZ AI®Q2DPONIKN

e ANA2TOAH O2TIKHZ ANNOPPO®H2ZH2

e O2TEOINOPQZH (MPOAHWH — ©OEPATIEIA)

» METEMMHNONAYZIAKH
» JAIONAOHZ ANAPIKH

» EK KOPTIKOEIAQN

» NEANIKH

e NO2O2 PAGET
e YIEPAZBEZTIAIMIA KAKOHOEIAZ

e ANA2TOAH EKTOMNQN ENAZBEZTQZEQN

e [IPOAHWH -ANTIMETQMNIZH METAZTATIKHZ
O2TIKHZ NO2OY



THE LAMNCET

Randomised trial of effect of alendronate on risk of fracture in
women with existing vertebral fractures

Dennis M Black, Steven R Cummings, David B Karpf, Jane A Cauley, Desmond E Thompson, Michael C Nevitt,
Douglas C Bauer, Harry K Genant, William L Haskell, Robert Marcus, Susan M Ott, James C Torner, Sara A Quandt,
Theodore F Reiss, Kristine E Ensrud, for the Fracture Intervention Trial Research Group

Summary

Background Previous studies have shown that alendronate
can increase bone mineral density (BMD) and prevent
radiographically defined {morphometric) vertebral fractures.
The Fracture Intervention Trial aimed to investigate the
effect of alendronate on the risk of morphometric as well as
clinically evident fractures in postmenopausal women with
low bone mass.

Methods Women aged 55-81 with low femoral-neck EMD
were enrolled in two study groups based on presence or

sheonre nf an ovietinn vartehral fractire. Posnlte for

alendronate versus placebo were 0-49 (0.23-0.99) and
0.52 (0-31-0.87). There was no significant difference
between the groups in numbers of adverse experiences,
including upper-gastrointestinal disorders.

Interpretation We conclude that among women with low
bone mass and existing vertebral fractures, alendronate is
well tolerated and substantially reduces the frequency of
morphometric and clinical vertebral fractures, as well as
other clinical fractures.

Lancet 1996, 348: 1535-41

Black DM et al, Lancet 1996; 348: 1535-41
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Black DM et al Lancet 1996;348:1535-1541;
Cummings SR et al _J4MA 1998;280(24):2077-2082.



Table 2. Drugs Approved by the Food and Drug Administration for the Treatment and Prevention of Osteoporosis.*

. S RS AN iadbncas AT T TY TR

Method and Frequency Type of Fracture Risk Approved Use
Drug Class and Agent of Administration Reduction Side Effects for Osteoporosis
Bisphosphonates{
Alendronate Oral: 35-70 mg /wk Vertebral, nonvertebral, hip | Common: esophagitis, musculoskele- §  Treatment and prevention
tal symptoms; rare: ONJ, atypical
femur fractures
Risedronate Oral: 35 mg/wk or 150 mg/mo (ina Vertebral, nonvertebral, hip § Common: esophagitis, musculoskele- |  Treatment and prevention
single dose or in two 75-mg tal symptoms; rare: ONJ, atypical
doses on consecutive days) femur fractures
Ibandronate Oral: 150 mg/wk; intravenous: 3 mg Vertebral Common: first-dose (intravenous) re- §  Treatment and prevention
every 3mo action, esophagitis, musculoskele-
tal symptoms; rare: ONJ, atypical
femur fractures
Zoledronic acid Intravenous: 5 mg /yr Vertebral, nonvertebral, hip | Common: acute-phase response Treatment and prevention
(most often after first dose),}
musculoskeletal symptoms; rare:
ONJ, atypical femur fractures
Biologic: denosumab Subcutaneous: 60 mg every 6 mo Vertebral, nonvertebral, hip | Common: cellulitis or skin reactions; Treatment
rare: ONJ, atypical femur fractures
Anabolic: teriparatide Subcutaneous: 20 yg/day Vertebral, nonvertebral Common: nausea, leg cramps; rare: Treatment
hypercalcemia, osteosarcomaf
Calcitonin Intranasal: 200 1U/day Vertebral Nasal congestion Treatment
SERM: raloxifene Oral: 60 mg/day Vertebral Venous thromboembolism, hot flash- ~ Treatment and prevention
es, leg cramps, nausea
Estrogens| Venous thromboembolism, increased Prevention
risk of breast cancer and cardiovas-
cular disease
Conjugated equine estrogen Oral: 0.15-1.25 mg/day Vertebral, nonvertebral, hip
17 B-estradiol Oral: 0.025-0.10 mg/day; transder- ~ No data from randomized trials
mal: 2 times /wk
Ultra-low-dose 17B-estradiol Orat: 0.014 mg/day Black DM, Rosen CJ.N Engl J Med. 2016 May 26;374(21):2096-7




Arch Osteoporos (2017) 12:43 @c -
rossiviar
DOI 10.1007/s11657-017-0324-5

POSITION PAPER

UK clinical guideline for the prevention
and treatment of osteoporosis

J. Compston' « A. Cooper? - C. Cooper” - N. Gittoes* - C. Gregson” « N. Harvey" -

S. Hope® - J. A. Kanis’ « E. V. McCloskey® - K. E. S. Poole' - D. M. Reid” - P. Selby " -
F. Thompson'' - A. Thurston'' - N. Vine' - The National Osteoporosis Guideline Group
(NOGG)

Pharmacological intervention in postmenopausal women

1. Alendronate or risedronate are first line treatments in the maiority
of cases. In women who are intolerant of oral bisbhosbhonates or in
whom they are contraindicated, intravenous bisphosphonates or
denosumab provide the most appropriate alternatives, with raloxifene
or hormone replacement therapy as additional options. The high cost of
teriparatide restricts its use to those at very high risk, particularly for
vertebral fractures.

Compston J, Arch Osteoporos (2017) 12:43



The NEW ENGLAND JOURNAL of MEDICINE

Ten Years’ Experience with Alendronate

for Osteoporosis in Postmenopausal Women

Henry G. Bone, M.D., David Hosking, M.D., Jean-Pierre Devogelaer, M.D.,
Joseph R. Tucci, M.D., Ronald D. Emkey, M.D., Richard P. Tonino, M.D.,
Jose Adolfo Rodriguez-Portales, M.D., Robert W. Downs, M.D.,
Jayanti Gupta, Ph.D., Arthur C. Santora, M.D., Ph.D.,
and Uri A. Liberman, M.D., Ph.D.,

for the Alendronate Phase |ll Osteoporosis Treatment Study Group

Bone et al.

“Ten years' experience with alendronate for osteoporosis in
postmenopausal women”

Vol. 350, Apr 2004, Pages 1189-99

19
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Bone HG, N Engl J Med 2004;350:1189-1199



Osteoporos Int (2016) 27:2835-2844
DOI 10.1007/500198-016-3607-6

Denosumab {:ompared to other treatments to prevent or treat
osteoporosis in individuals at risk of fracture: a systematic review
and meta-analysis

Meta-analysis of percent change

in total hip BMD Meta-analysis of fracture risk

Mean Difference | Risk Ratio
IV, Random, 95% CI s M-H, Random, 95% CI
= : m
w _-._
_._ ||
—
__._
—_— |
" »

I‘ » | | | |
| | | | I I 1 |
B g 0 3 5 ) 0.05 0.2 1 5 20

Favours denosumab Favours other treatment

Favours othar freatment Favours Denosumab

Conclusions: .. the safety and efficacy of denosumab for reducing fracture risk -
despite higher gains in bone mineral density...




[1007] The effect of bisphosphonates on all-cause and L
post-fracture mortality risk in the population-based CONGRESS | -
Canadian Multicentre Osteoporosis Study (CaMOS) HIGHLIGHTS

= BP treatment appears to be associated with better survival after adjusting
- for confounding factors, in both genders
AUTHOR’S

et = The effect was only observed for n-BPs and was not related to a decline in
subsequent fractures

* This observation requires further attention and mechanistic exploration

= Age 50+, all community dwelling

* Fracture and mortality over 15 years (1996-2011)

= Co-morbidities, medication and life-style measured (to assess healthy user
bias)
This decreased mortality effect was not related to a reduction in subsequent fractures

Patients Mortality Risk

Current BP users reduced [HR 0.58 (0.48-0.71)]
Past BP users reduced [HR 0.53 (0.41-0.69)]
On Hormone Therapy - [HR 1.08 (0.87-1.33)]

BP: bisphosphonates; BP: bisphosphonate

Congress Highlights ASBMR 2016 Annual Meeting (’0 International Osteoporosis 455

Foundation



@ PLOS | on

Bisphosphonates and Risk of Cardiovascular
Events: A Meta-Analysis

Dae Hyun Kim'>*  James R. Rogers', Lisa A. Fulchino', Caroline A. Kim?, Daniel
H. Solomon'-?, Seoyoung C. Kim'?2

Conclusions

Bisphosphonates do not have beneficial or harmful effects on atherosclerotic CV events,
but zoledronic acid may modestly increase the risk of atrial fibrillation. Given the large re-
duction in fractures with bisphosphonates, changes in osteoporosis treatment decision due
to CV risk are not justified.

... Alendronate significantly reduces the

T risk of cardiovascular events in patients
JBMR _ treated with the bisphosphonate
following a hip fracture...

Original Article .. post-hip fracture use of alendronate
Association of Alendronate and Risk of Cardiovascular Events in [significantly] reduced cardiovascular
Patients With Hip Fracture mortality [and] this highlights the

Chor-Wing Sing, Angel YS Wong, Douglas P Kiel, Elaine YN Cheung, Joanne KY Lam, Tommy T Cheung, lmpor"l‘ance Of lmhgﬁng GlChdI"OhGTC
Esther W Chan, Annie WC Kung, lan CK Wong, Ching-Lung Cheung freatment G'H'el" hlp fr'acTur'e

First published: 09 May 2018 | https://doi.org/10.1002/jbmr.3448 | Cited by: 6



AvemiOupuntec evépyeiec Aipwopovikwyv

Table 2

Overview of side effects associated with bisphosphonates

Side Effect

Upper
Gastrointestinal
Tract Discomfort

Acute Phase
Response

Renal
Insufficiency

Osteonecrosis
of the Jaw

Ocular
Inflammation

Severe
Musculoskeletal
Pain

Esophageal
Cancer

Incidence

Commaon with
oral BPs

Common with
initial I'vV BP
infusion

Rare, mostly
with IV BPs

Rare®

Rare®

Rare®

Rare=

Rare, only seen
in one
controlled
study with ZA

Strength of
association

Definite

Definite

Probable

Probable

Probable

Probable

Possible®

Questionable®

Questionable

Mechanism

Irritation of upper
gastrointestinal
mucosa

Activation
of v&T
lymphocytes

FSGS with
nephrotic
syndrome,
ather ?
mechanisms

Unk nown
atrisk ?
patients
changes 7 in
bone
material
properties

Unknown
impaired ?
repair
against oral
infections
impaired ?
mucosal
healing

Release of
inflammatory
mediators

Unknown

Esophageal
inflammation
with oral BPs

Unknown
inflammation 7
changes in
electrolytes or
in heart
structure

Commenits

Increased
incidence of
nausea,
dyspepsia,
abdominal pain,
and acid
regurgitation

Incidence
decreases
with
repeated
dosing

F5GS case
reports with
oral and

N BP

Higher risk of
rise in 5Cr in
IV BP trials

Incidence
increases
with
prolonged
EP use,
decreases
with BP
cessation

Incidence
increases
with
prolonged
BP use

Scleritis, uveitis,

conjunctivitis,
other
symptoms
Cases of
recurrence on
rechallenge
with same or
different BP

Severe bone, joint,
muscle pain
Variable time to
onset after
starting BP

Subset with pain
recurrence on

BP rechallenge

Oral BP users at

higher risk
for upper

gastrointestinal

symptoms and
thus for
undergoing
endoscopy

? detection bias

Signficantly
increased risk

seen in a single
randomized
placebo-controlled
trial. Data from
observational
studies are
conflicting.

Orozco C, Rheum Dis Clin N Am 2012;38:681-705
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Available online at www.sclencedirect.com

S Cience D i rect American Journal of

OTOLARYNGOLOGY

American Journal of Otolaryngology—Head and Neck Medicine and Surgery 28 (2007) 158-163 e —————
www.elsevier.com/locate/amjoto

Osteonecrosis of the jaws due to bisphosphonate use.
A review of 60 cases and treatment proposals

Christos Magopoulos, DDS**, Georgios Ka.rakinaris_, DDS?, Zisis Telioudis, DDS®,
Konstantinos Vahtsevanos, MD, DDSP, Ioannis Dimitrakopoulos, MD, DDS?,
Konstantinos Antoniadis, MD, DDS" Sideris Delaroudls MD®

*Department of Or zi and M. wrgery, Aristotle Unive
> Theagenio Istitute, Thessaloniki, Greece
“Department of Endocr ary Hospital, Thessaloniki, Greece
Received 15 May 2006




Ooteovéxkgwomn yvaOou:
nagayovtes vPnAov Ktvovvov

I. Dagupaxo — 0006 X001 YNONS III. HAlkla k&t ougTnuaTiko voonpa
1. EvdopAéfia xogrynon * AUEnon kvdvvVoL pe TNV NAkia
2. Aoon kat dragkela Ogpamneiag * NeomAaoia katL poQym

II. Tomukot magayovtes 0TO OTOUA veomAaoiag, peyaAvteQog

A. OdovTo@aTviakr) XELQOVQYLKT) KivOuvog o0& MoOAAAMAOVV HUEAwpa
1. XelgovQyikég magepuPaocels otig * Ooteonopwon-Ooteonevia
YvaBovg IV. AAA oL magayovteg
2. E€aywyég * Xpovia AN KoQTIKOOTEQOELDWV
3. Epgpurtedpata * XnuewoBegameiax
4. ITeQLOdOVTIKT) XELQOVQYIKN * AktivoOepamneiax
5. ITegraxoQEiiikn xetpovykn (m.x. * Noonuata petafoAtopov
AKQOQLCEKTOUT)) * Noonuarta aipatog (avatpia,
6. Mikgotgavuatiopot BAevvoyovov Aegvkomevia, Ogoppomnevia)
YvaBwv * LOoTNUATIKEG AOLHWEELS

B. ITegroxn eméupaocng * Kanviopa
1. Katw yvaBog (vnAog kivduvog) e AAKOOA
2. Avw yva0og (xapnAog kivdouvoe) * [Itwx1) OTOUATIKT) VYLELVT)

I'. Zuvumagxovoa TomKY) VOOOg
1. ITegrodovritida
2. [Te@rodovTiko KAt 0d0oVTIKO
AmMOOTUAX
3. ITegtodovTiko KAt 000VTIKO GUELYYLO



Ooteovekgwon yvaBov amno xeovix
ANn dupwo@ovikwv

Ava 100 megrotatika: 96 1.V. xopnynon vs 4 P.O. xoonynon
Amo6 tov otopatog: kivduvog ano 1/10.000 puéxor 1/100.000 patient-years
Katw/avw yvaBog: 2/1

Mnxaviopot mEOkANOMG
* AvagtoAn dpaong ooteokAadtwv, 00TikoU remodelling
* Atatagaxr KukAo@ogiag alpatog (aviiayyeloyevetikn doao)
* I'vaOou: avénuévn avaykn remodelling (mx paontikeg porioels, emepupacels),
ULKQOPLAKT] XAWQLOX OTONATOG, EYYUTNTA PATVIAKOD 00TOU HECW OVAODOVTIKTG
OXLOUNG, LEYRAVTEQT] OVYKEVTOWOT] PAQUAKOV (A0Yw aLENUEVT]G ALUATIKT)G
QoT1|S)

ITooyvwotikog deiktng kivdvvovu: Enimeda CTX
<100 pg/mL: vYnAog kivdovvog
>150 pg/mL: xapnAog kivdouvog

AAOMS: P.O. dupwoovika (00nyieg HOVo YL xoNnomn > 3 etwv)
* Ataxonr) dipwo@ovikwyv 3 purves meo & peta yvaboxelgovgyikr) emeppacn
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Position Paper on Bisphosphonate-Related Osteonecrosis of the Jaw—2009 Update
Approved by the Board of Trustees January 2009
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Medication-Related Osteonecrosis
of the Jaw—2014 Update

Special Committee on Medication- Introduction
Related Osteonecrosis of the Jaws:
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Case-Based Review of Osteonecrosis of the Jaw (ONJ) and
Application of the International Recommendations for
Management From the International Task Force on ONJ

Aliva A. Khan,*' Archie Morrison,” David L. Kendler,” Rene Rizzoli,’
David A. Hanley,’ Dieter Felsenberg,® Laurie K. McCauley,” Felice O’Ryan,®
Ian R. Reid,’ Salvatore L. Ruggiero,’"'"'? Akira Taguchi,” Sotirios Tetradis,™
Nelson B. Watts,”> Maria Luisa Brandi,’* Edmund Peters,"” Teresa Guise,'’
Richard Eastell,” Angela M. Cheung,*"?"*> Suzanne N. Morin,”>’ Basel Masri,*

Cyrus Cooper,”’>*%?” Sarah L. Morgan,”® Barbara Obermayer-Pietsch,”’
Bente L. Langdahl,’ Rana Al Dabagh,’’ K. Shawn Davison,” George K. Sandor,”
Robert G. Josse,” Mohit Bhandari,” Mohamed EI Rabbany,’®
Dominique D. Pierroz,”” Riad Sulimani,”® Deborah P. Saunders,”

Jacques P. Brown,” Juliet Compston® on behalf of the International Task Force on
Osteonecrosis of the Jaw

Erménuioloyia

O kivéuvog tng ONJ pe xapnArn 66on AD R\
denosumab o€ aoBeveic pe ooteondpwon
ektipatat petafu 1 otic 10.000 ko 1 oTLg
100.000 ava £tog xpriong Kat epdaviletal
g\aylota 1 KaBoAou avénuevocg os clyKpLon
KE TV epdavion ONJ otov yeviko nTAnOuopno
Tov 8ev £xeL AaPeL kaBoAov Beparneia

00TEOTIOPWONG

OoteoveéKkpwon tn¢ yvadbou:
veotepa dedopéva

XELPLOMOC eV OYPeL coBapwv
odovTLatpLlkwy eNeUPACEWV:

Eav o kivéuvog yia ONJ givat avénpévog kat o
kivéuvog katayuatog uPnlAog (>= 20% ya ta
enopeva 10 €tn) kot poypappotiletal peilwv
XELPOUPYLKN EMEUBOON OTO CTOUA, UITOPEL VL
OTOLLOTCEL N AVTIL-00TEOANOPPOPNTLKNA
aywyn. Mnopei va xpnotponotnOei
TEpUOPATION KATA TNV SLAPKELA TNG SLAKOTIAG
NG AVTL-00TEOATIOPPOPNTIKAG AYyWYNG, EAV
dev untapyouv avtevdeifelc.

Eav o kivéuvog yra ONJ givat xapnAog kot o
Kivéuvog kataypatog eivat pétplog R uPnAadg
TOTE N avtl-ooteoanoppodnTky aywyn
HUIOpEL va oUVEXLOTEL

Khan AA, J Clin Densitom. 2017;20:8-24



OxL AD ywpic EvoeLén

Increase in AFF Risk with BP Use is Greater For Normal Pre-treatment
BMD vs. Osteopenic & Osteoporotic BMD for Each BP Duration
(Relative Hazard (RH) and 95% Cl)
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Legend: Pre-treatment BMD T-score Category

T>-1
Nomal

A>T .25
Qsteopenic

T<25
Osteoporotic

| Dennis M Black,- Bisphosphonate Use and Risk of AFF Varies'by Pre—freatrnenf BMD LeVeI:
Results from the Southern California Osteoporosis Cohort Study (SOCS) ASBMR 2018



Artvna mxfcaypa'ta Ao XQOV[(X Ann
OLPWOPOVIKWYV

Artvna kataypata:
AovvnOn kataypata, XapUnAng evEQYELAS, KATW TOV EAACOOVOG
tooxavtrnea (Yrmotgoxavingwa- ST, diapuong unoiaiov-FS) pe
LOLALTEQA AKTIVOAOYIKA EVQT|UATA
OewEnTikog kivduvog: «Frozen bone»

... TTQATETAEVT] XOQT]Y|OT

...UTLEQKATAOTOAT] 00TIKOV turnover

...aVENUEVT] 00TIKN EVOQAVOTOTNTA
Enimtwon: moAv pken

1/100 aoOeveig pe kKATAYUA LOXIOV

1/10 acOeveig pe ovvnOn ST, FS
AmoAvTOog KivOuvvog:

3-50 avax 100.000 xoOeveig/etn

(evdexopevwe x2 oe aywyn pe AD 25 ¢tn)

Adler RA et al. JBMR, 2016
Aev eCaxQIPwONKe AlTIOAOYIKT) OUOXETLON
I[TiOaxvr) vtoopada vYPMAov kKivdvvovu




ATuma kardypara Tou ioxiou pera 10eTh ARyn
aAevdpovarng

10.000 vyicic yuvaikec, Meta 10eth AAyn aAevdpovarng,

i : 0 AngBouv:
nAikiag 67.8 etv, pe T- a wpoAnpOouv

550 omovdUAIKA Karaypara
score -2.5 n xapunAoTepo

250 kardaypara tou ioxiou

1.620 kAivika karaypara
100 ©avarol

oTOV auxéva Tou pnpidiou, >

pe To 35% va éxel

IOTOPIKO OTOIOUOATOTE )
Oa enéABouv:

karayparog (ox : 11 aruma kataypara

onovdUAIKG) amo Thv

nAikia Twv 45 sTwyv

Western Osteoporosis Alliance Clinical Practice Series: Evaluating the Balance of Benefits and
Risks of Long-Term Osteoporosis Therapies
D.A. Hanley, Am J Med. 2017 Mar 27



Kivduvoi awé pakpoxpovia xopnynon AZ kai aAAa
npoPAARpara uyeiag

4500 Entintwon ava 100.000 acOeveic/tn

Yl .. based on the information provided, it is possible to
estimate benefits and risks for BP therapy for the
first 5 years of therapy...
Ny ... For up to 5 years of BP therapy, approximately 175

hip fractures, 1470 vertebral fractures, and 945 wrist
2l fractures would be averted (2590 total fx /100,000 B Treated with BPs (10 years)
py) for 16 AFFs/100,000 py associated with treatment, Treated with BPs (5 years)
for a total of 162 fractures of the spine, hip, or B Treated with BPs
forearm prevented/AFF potentially caused...

.. O KivOuvo¢ kaTdypdaTocC HEIWVETAI oNUAVTIKA HE Td
A® - katd oAU TTEP1006TEPO ATTO TOV Kivduvo
° aucpawong ONJ (185 cpopeg) q AFF_(48_35 POPEG) ...

3500

2000

1500 M Risk

M Gl Bleed

1000

500

Adler RA, J Bone Miner Res. 2015 Sep 9



~Risk of hip, subtrochanteric, and femoral shaft fractures among ‘;i

- mid and long term users of alendronate: nationwide cohort AAevap ovarn Kai
~ and nested case-control study i GTUTI'G Ka‘ravua'ra

‘Bo Abrahamsen,!2 Pia Eiken,?# Daniel Prieto-Alhambra,> ¢ Richard Eastell”

Stre iRl P2 AL Mo ol e g p AT PEEE T AL Mo ol e g p AT PEEE T AL Mie o aa s e PR Bz R sl 3 : v -

* m Observed, hip e :_..Alendmnate dose years GR (QS%CI) OR {PE%CI}
] Observed, ST/FS Rt
- = Hip fractures saved (OR 0.70) SarEsl Femoral shaft

ars)and 95%Cl |

50

HAT THIS STUDY ADDS

ong term adherent use of alendronate in excess of 10 dose years was associated
ith an adjusted 30% lower risk of hip fracture and no increase in the risk of
ractures of the subtrochanteric femur or femoral shaft

ven if all subtrochanteric and femoral shaft fractures observed in alendronate
sers were atypical, the number remains too low to offset the benefits on hip
racture with long term alendronate treatment for up to 10 years

he findings support a good benefit:risk with alendronate in terms of bone health
orover10 ears ofcontinuous use

Kamvpacpn Tou auvvou TWV Kamvuarwv TOU |ax|ou ot aaeevelg ToU
- eAapPavav aywyn pe aAevdpovarn éwg 15 érn.
MeAeTn aTo auvvo ToU -uAneuouou Tng Aavuag TO 6|aamua 1996 2007

Abrahamsen B BMJ 2016 Jun 28 353 |3365 i



Benefits and Risks

Motor Vehicle Accidents Osteoporosis
100 100
90 Wearing seat belts 90
80 reduces the risk of 80 Treatment with
70 serious crash-related 71 bisphosphonates
injuries and deaths by reduces the risk of
60 about 50% 60 fractures by about 50%
S0 50
40 40
30 30
20 20
10 10
0 0
njuries & Wearing Seat Belt Fractures Fractures ONJ+
Deaths Seat Belt Injuries Untreated Treated AFF

There are about 2.3 million adults treated in ERs each year for injuries from MVAs and about 2
million osteoporotic fractures each year. The risk of seat belt injuries and serious side effects from
osteoporosis treatment is very small in proportion to the benefits. Data from multiple sources.




Osteoporosis Intemnational
https://doi.org/10.1007/500198-018-4460-6

ORIGINAL ARTICLE A la Konﬁ twv Am pstd
Effects of discontinuing oral bisphosphonate treatments 2 étn avwvr’] q

for postmenopausal osteoporosis on bone turnover markers
and bone density

H npootatevtikn 6pacn twv AD otnv BMD peta tnv
Sdiakomn tng Oepaneiac dStapkel yra 2—3 £t yLo tTnv
aAevépovartn kKot rbava 1-2 £tn yla TNV tumavdépovatn

KoL TNV puledpovatn

Naylor KE, Osteoporos Int. 2018:29:1407-1417



YToAeimtépevn avTikaraypaTtiki tpootdcia Twv A® petd Tnv d1akoTH TOUg
.. H avTikatayuatikh tpootacia Twv A® diatnpeital HETA TN S1AKOTIH TOUC
Kal gival avdAoyn pe To didoTnpa ARYng Toug ...

Prescription for alendronate, risedronate, strontium ranelate, and/or raloxifene between
June 1, 2005, and December 31, 2009: N=146,562

Neoplasms: n=19,503

High-level glucocorticoid use: n=7,645

""""" #| Other secondary causes of osteoporosis: n=20,036
Washout period (prescription before 2005-12-01): n=42,748
Data issues: n=44

n=56,586 | = | SARA Population®

————————— >| Prescribed strontium ranelate or raloxifene: n=1,703

n=54,883 |

_________ Discontinued the osteoporosis treatment after July 1, 2008
(or not at all): n=37,634

v

n=17,249 |
--------- >| <1 month of treatment: n=2,747 ‘ = | Cohort A |
--------- >| 1 to 6 months of treatment: n=8,284 ‘ = | Cohort B |
————————— >| 7 to 12 months of treatment: n=3,538 ‘ = | Cohort C |
--------- >| >12 months of treatment: n=2,680 ‘ = | Cohort D |

Years after discontinuation

Time on treatment
<1 month  --------- 1 to 6 months

7 to 12 months

>12 months

.. Time on bisphosphonate treatment was
significantly inversely associated with the
incidence of hospitalized fractures
during posttreatment follow-up ...

Strom O, Osteoporos Int 2015;26:315-325



The NEW ENGLAND JOURNAL-of'MEDICINE

Continuing Bisphosphonate Treatment for Osteoporosis —

For Whom and for How Long?

Dennis M. Black, Ph.D., Douglas C. Bauer, M.D., Ann V. Schwartz, Ph.D., M.P.H., Steven R. Cummings, M.D.,
and Clifford . Rosen, M.D.

Bisphosphonates for Osteoporosis — Where Do We Go

from Here?
Marcea Whitaker, M.D., Jia Guo, Ph.D., Theresa Kehoe, M.D., and George Benson, M.D.

Long-Term Efficacy against Fracture for Three Bisphosphonates in Core Registration and Extension Studies.*
Alendronate (Fosamax) Risedronate [Actonel) Zoledronic Acid [Reclast)

Patients with Patients with Patients with
¥r Osteoporatic Fracture ¥r Osteoporotic Fracture Yr Osteoporotic Fracture

Core registration 0-4 Placebo, 21.0%; alendronate, 0-3 Placebo, 32.1%¢; risedronate, 0-3 Placebo, 20.0%¢; zoledronic
study 10.6% 20.5% acid, 9.8%

Extension study  5-10 Alendronatefalendronate, 4-5 Placebo, 32.1%; risedronate/ 4-6 Zoledronic acid fzoledronic
17.7%; alendronate/ risedronate, 19.3%; acid, 8.6%; zoledronic
placebo, 16.935 acidfplacebo, 12.0%

FDA: LYLTHMATIKH ANAZKOITHIH ittt
MEAETEZ FLEX, HORIZON, VERT-MN




e ' ' ' JBMR

Managing Osteoporosis in Patients on Long-Term
Bisphosphonate Treatment: Report of a Task Force of the |
American Society for Bone and Mineral Research

Robert A Adler,"* Ghada El-Hajj Fuleihan,** Douglas C Bauer,? Pauline M Camacho,* Bart L Clarke,”
Gregory A Clines,® Juliet E Compston,” Matthew T Drake,” Beatrice J Edwards,® Murray J Favus,’
Susan L Greenspan,'® Ross McKinney Jr,"" Robert J Pignolo,’ and Deborah E Sellmeyer™

ABSTRACT
Bisphosphonates (BPs) are the most commonly used medications for osteoporosis. This ASBMR report provides guidance on BP
therapy duration with a risk-benefit perspective. Two trials provided evidence for long-term BP use. In the Fracture Intervention Trial
Long-term Extension (FLEX), postmenopausal women receiving alendronate for 10 years had fewer clinical vertebral fractures than
those switched to placebo after 5 years. In the HORIZON extension, women who received 6 annual infusions of zoledronic acid had
fewer morphometric vertebral fractures compared with those switched to placebo after 3 years. Low hip I-score, between -2 and

a¥a M V-1 FaTY «H=IA]* (A o ~Ta AN _nNrartictad 2 hanah atala - - - Ta - al — - lad = a¥= -

suggests that after 5 years of oral BP or 3 years of intravenous BP, reassessment of risk should be considered. In women at high risk,
for example, older women, those with a low hip T-score or high fracture risk score, those with previous major osteoporotic fracture, or
who fracture on therapy, continuation of treatment for up to 10 years (oral) or 6 years (intravenous), with periodic evaluation, should
be considered. The risk of atypical femoral fracture, but not osteonecrosis of the jaw, clearly increases with BP therapy duration, but
such rare events are outweighed by vertebral fracture risk reduction in high-risk patients. For women not at high fracture risk after 3
to 5years of BP treatment, a drug holiday of 2 to 3 years can be considered. The suggested approach for long-term BP use is based on
limited evidence, only for vertebral fracture reduction, in mostly white postmenopausal women, and does not replace the need for
clinical jJudgment. It may be applicable to men and patients with glucocorticoid-induced osteoporosis, with some adaptations. Itis
unlikely that future trials will provide data for formulating definitive recommendations. © 2015 American Society for Bone and
Mineral Research.

Adler RA et al J Bone Miner Res. 2016 January ; 31(1): 16-35. doi:10.1002/ jbmr.2708.



AAyopiOpoc Oepanciac o€ HETEUPUNVOTTAUOIAKEC YUVAIKEC HE
ooTeomOpwaon oc Hakpoxpovia xopnynon AZ

Post-menopausal women treated with oral (= 5yrs)
or IV (=3 yrs) BPs

l

Hip, spine or multiple other osteoporotic fractures before or during therapy

Y% w’
Reassess benefits/risks Hip BMD T-Score £-2.5 )
Consider continue BP " or OR

change to alternative therapym
Reassess every 2-3 years

(4

high fracture risk

Reassess benefits/risks Consider drug holiday
Consider continue BP for up to 10 yrs ¥ )
or change to alternative therapy @ Reassess every 2-3 years

Reassess every 2-3 years

Adler RA, J Bone Miner Res. 2015 Sep 9



Alakormn Kat emavayxopnynon twv AQ

Table 2 Recommendations for Drug Holiday from Bisphosphonates

Patient Category Recommendation Comment

Re-assess the need for therapy at
regular intervals.

High-risk: Drug holiday not justified.
T-score still =-—2.5 at the hip,
previous fracture of the hip or spine
or ongoing high-dese glucocorticoid

drug holiday:

ile anao CNnoice w

potential benefits and risk

Low risk:
Did not meet current treatment
criteria at the time of treatment
initiation.

Discontinue therapy

Re-start when indications for therapy
are met,

McClung M, The American Journal of Medicine 2013; 126:13-20




Alagkela Oegamelag pe dUPwWaPOVIKA

Aev vmtagxet consensus (Yia anmoAvteg QUOULOTIKES 001 YiES)
Amodederypevn 10eTr)6 AMOTEAECUATIKOTITA XAEVOQOVATNG
«Eppévovoa» dQaoTIKOTTA KAl TAQATETAUEVO AVTIKATAYUKTIKO
opeAog
EmavekTipnon peta anod ouvexOUevn 5-eT1) X00N Y101
Amo@aoceis kata meQIMTWOoT)

Luvéxlon Oepgamelag Kat mMEQAV TNG SeTiag
Le atopa vPnAov kataypatikov kivovvov (nAtktwuévol, xaunArn BMD,
T-score Loxiov <-2.5, 10TOQLKO 00@UIKOV kKataypatog & T-score <-2.0)

Araxonn aywyr)s «Drug Holiday»: 1-5 xpovia
Alaxonr): evoexopévwes AOYLKT) TQOCEYYLOT) O€ ATOUAX XAUT|AOD
KaTaypHatikov kivdvvov (otabegn BeAtiowoon BMD, T-score >-2.0 , xwQig
LOTOQLKO 00@PUIKOU KATAYUATOGS, VEWTEQES NALKIES)

Enavaxogrynon peta amno dtakonn
Ootikr) anwAeia >5% oe dvo petpnoeig DEXA
Le atopa mov £delEav PEATIWOT] KATA TNV &QXLKT] XOQ1YN O™
Avod0og delkT@WV 00TIKOV peTafoALTHOD
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Percentage Change (LSM £ 95% CI)

o

Percentage Change (LSM + 95% ClI)

Lumbar Spine
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Extension Study
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Aiakoriy Tou

Denosumab peta 8 €rn

ouvexoUC aywyng

82 aoOeveic diEkoyav TO
Denosumab pera 8 évn
ouvexoUc aywyng, ol 65
Xwpic va Adapouv karoia
aywyn oTn CUVEXEld

OAoi mapouciaocav oAU
HEYAANn peiwon TNC OOTIKNG
palac, 1600 otnv OMXX, 600
Kdl oTo IoXio

OkTw aoBeveic (9.8%)
wapougiacav 17 karaypara

4 aoBeveic cixav moAAamAa
omoVvOUAIKA KaTaypara

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



Vertebral Fractures Following Discontinuation of Denosumab: a Post-hoc Analysis of

the Randomized Placebo-controlled FREEDOM Trial and its Extension’

- A majority of participants who sustained a vertebral fracture after discontinuing denosumab had multiple
vertebral fractures, with greatest risk in participants with a prior vertebral fracture.

- Therefore, patients who discontinue denosumab should rapidly transition to an alternative antiresorptive
treatment.

b
w

25 Y . 25 QOn-treatment  Off-lreatment
r KdaBe kdroypa >
a3 =
= w20 = 120
& - e MoAAanAd ormovOUALKA KOTAyLOTOL
. —
£ %15 £%1s5
D& 53"
= E o Y -
= 55
% 510 J S a4
=@ =0
T | =<
Sk, : 55
£ 5 3 a5
= T > [—h
0 i 0 B o —
PBO DMAD PBO DMAD
r= 116 1586 19 121 r= 26 70 05 94
Participant-years = 2164 832 9871 1573 Participant-years = 2305 B6.3 1007.4 1589
N =122 N = 255 N=122 N =255

Exposure-adjusted rates of (A) any and (B) multiple vertebral fractures in participants with prevalent vertebral
fractures who received placebo or denosumab in the FREEDOM study and denosumab in the Extension before
(white bar) and after (gray bar) discontinuing treatment.

DMADb: denosumab; PBO: placebo; r: rate per 100 participant-years.

Steven R Cummings, Serge Ferrari, Richard Eastell, et al, Journal of Bone and Mineral Research, 2017, Nov 2



Severe rebound-associated vertebral fractures after
denosumab discontinuation: nine clinical cases report

Olivier Lamy, Elena Gonzalez-Rodriguez, Delphine Stoll, Didier Hans,
Bérengere Aubry-Rozier

Bone Unit, Lausanne University Hospital, Lausanne, Switzerland
The JCEM, Volume 102, Issue 2, 1 February 2017

Context: Denosumab inhibits bone resorption, increases bone mineral density (BMD), and reduces
fracture risk. Denosumab was approved for the treatment of osteoporosis and the prevention of

bone loss in some oncologic situations. Denosumab discontinuation is associated with a severe
bone turnover rebound (BTR) and a rapid loss of BMD. The clinical consequences of the BTR

observed after denosumab discontinuation are not known.

Cases description: We report 9 women who presented 50 rebound-associated vertebral fractures
(RAVFs) after denosumab discontinuation. A broad biological and radiological assessment ex-
cluded other causes than osteoporosis. These 9 cases are unusual and disturbing for several reasons.
First, all VFs were spontaneous and most patients had a high number of VFs (mean = 5.5) in ashort
period of time. Second, the fracture risk was low for most of these women. Third, their VFs occurred
rapidly after last denosumab injection (9 to 16 months). Forth, vertebroplasty was associated with
a high number of new VFs. All the observed VFs seem to be related to denosumab discontinuation,

and unlikely to the underlying osteoporosis or osteopenia. We hypothesize that the severe BTR is
involved in microdamage accumulation in trabecular bone and thus promotes VFs.




1008

Clinical features of 35 patients with 172 spontaneous vertebral fractures
after denosumab discontinuation: a single center observational study Elena
Gonzalez-Rodriguez*, Berengere Aubry-Rozier, Delphine Stoll. Didier Hans.
Olivier Lamy. Lausanne University Hospital, Switzerland

Zupnépaopa: Metd tnv dtakomnn tov denosumab, yuvaikeg < 65 etwv £xouv uPnAotepo
oPLONO auTOpaTwWY KAWVIKWV 6TtovOUALKWV Kataypatwv (AKZK) kot o€ mAéov gUvIOHO
dtaotnua and yuvaikeg >65 etwv. Ta AKZK sival moAU cofBapn kot ouxvh KAWIKA
EMLMTAOKA HETA TNV Stakom Tou denosumab. Anouteiton otevi) mapokoAovOnon ywa 2
£€tn peta tnv dtakonn tou denosumab. Ta AD pnopsi va PeLwoouv To GOLVOUEVO

rebound otnv diakonn tov denosumab.
ASBMR 2018
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Clinical features of 24 patients with rebound-associated vertebral fractures
after denosumab discontinuation: systematic review and additional cases.

J Bone Miner Res 2017:32:1291-1296

Number of fractures per vertebra = 4,7 Kotayporta ava acOsviy

" [leploodtepol oL acOeveig o€

aywyn >2 £

= OAa ta Kataypota 8-16 HAVES
oo TNV teAevtaia €veon

Denosumab

E =m ann an | =  83% twv acBevwv dev giyav

TT T2 T3 T4 T5 T6é T7 T8 T9 Ti0 T11 Ti12 L1 L2 L3 L4 L5

, : : AaBeL mponyoupevn aywyn
Katoavopn tTwv 6rmovOUALKWY KOTOYLATWY

Anastasilakis AD, J Bone Miner Res 2017;32:1291-1296




Osteoporos Int (2017) 28:2701-2705
DOT 10.1007/s00198-017-4080-6

ORIGINAL ARTICLE

Dmab povo
uera AQ;

Retrospective evaluation of serum CTX levels after denosumab
discontinuation in patients with or without prior

exposure to bisphosphonates

B. Uebelhart '@ - R. Rizzoli' - S. L. Ferrari'

AoOcveic ol oroiol

eAaupavav BPs wpiv Tn
Awn denosumab,
EXOUV AIYOTEPEC
w10avoTnTeC va
avanTuouv rebound

=

effect pyeta tn diakonn
Tou denosumab

BP naive Prior BF

One Dmab




Osteoporos In
DOT 10.10(

LETTER

to zoledronic acid on vertebral fractures
T. Lehmann® - D. Aeberli’

RAVFs. We found that one third of the gain in BMD at

yrovided by denosumab was eventually lost.
Thus, a single infusion of zoledronic acid i1s not effec-
tive to sustain BMD, but is enough to avoid complete
bone loss, as would be expected [4]. Until randomized

Calcif Tissue Int (2017) 101:371-374
DOI 10.1007/s00223-017-0288-x

ORIGINAL RESEARCH

Bone Loss After Denosumab:| Only Partial |Protection
with Zoledronate

Ian R. Reid"*? @+ Anne M. Horne' - Borislav Mihov' * Gregory D. Gamble'

It 1s concluded that a single infusion of zoledronate
6 months after the last dose of denosumab is not adequate
to preserve BMD gains over the first 2 years following
discontinuation of long-term denosumab treatment.




A® pyera tnv diakomi Tou Denosumab

- NoO consolidation
— 70L consolidation at 9 months

Bone turnover
markers ALN consolidation at 6 months
Alendronate Alendronate
start (ALN) cessation

[ [
T 6 12?8 24 Months

Last denosumab  Zoledronic acid
injection Injection (ZOL)

MeTa Tnv TeAeutaia d6on Tou denosumab n and Tou oTépaAToC aAevdpovarn mpémel va
Eekiva oTtouc 6 pnveg, evw n €yxuon ZOL va yivel pera 9 pnveg. Oepancia va doOci

TouAaxioTtov yvia 1 €voc.

Chapurlat R, Joint Bone Spine. 2018 Oct;85 (5):515-517



Arch Osteopores (2017) 12:22
DOI 10.1007/511657-017-0316-5

ORIGINAL ARTICLE

HMA: Nopoapovn otnv
OLVTL-OCGTEOTIOPWTLKN
oywyn otnv

Two-year persistence and compliance with osteoporosis
therapies among postmenopausal women in a commercially
insured population in the United States
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Durden E, Arch Osteoporos (2017) 12:22



ECTS Position Statement

Bone 105 (2017) 11-17

Contents lists available at ScienceDirect

Bone

journal homepage: www.elsevier.com/locate/bone

Review Article

_a—

Discontinuation of Denosumab therapy for osteoporosis: A systematic \!)Cl.ossm
review and position statement by ECTS

Elena Tsourdi *°, Bente Langdahl ¢, Martine Cohen-Solal d Bérengere Aubry-Rozier ©, Erik Fink Eriksen £
Nuria Guafiabens &, Barbara Obermayer-Pietsch ™, Stuart H. Ralston’, Richard Eastell X, M. Carola Zillikens "*

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.

Elena Tsourdi et al Bone 105 (2017) 11-17




ORIGINAL ARTICLE J B:N.[R.®
Effectiveness of Oral Bisphosphonates in Reducing GlOP KOl Aq)

Fracture Risk Among Oral Glucocorticoid Users: Three
Matched Cohort Analyses

M Amine Amiche,'? Linda E Lévesque,’? Tara Gomes,*3 Jonathan D Adachi,* and Suzanne M Cadarette'?

Unexposed (reference) Exposed Unexposed HR [85%ClI]
Alendronate Hip 20 38 - 0.46 [0.25-0.80]
(n= 3,945 pairs) Vertebral 80 147 . 0.52 [0.39-0.68]
Forearm 16 26 . 0.73[0.38-1.39]
Humerus 9 10 . 1.00 [0.35-2.85]
Etidronate Hip 81 93 . 0.87 [0.65-1.17]
(n= 8,464 pairs) Vertebral 145 243 - 0.59 [0.48-0.73]
Forearm 27 40 - 0.73 [0.44-1.20]
Humerus 16 27 . 0.61[0.31-1.18]
Risedronate Hip 30 52 . 0.58 [0.36-0.90]
(n= 5,825 pairs) Vertebral 96 190 . 0.47 [0.36-0.60]
Forearm 33 36 - 0.97 [0.60-1.58]
Humerus 21 21 - 1.05[0.57-1.94]
All bisphosphonates Hip 131 183 . 0.71[0.57-0.89]
(n=18,234 pairs) Vertebral 323 552 - 0.58 [0.51-0.66]
Forearm 76 98 . 0.81 [0.60-1.11]
Humerus 46 56 . 0.85[0.60-1.21]

H aAevdpovatn ko n puledpovatn pewwvouv katd 50% T~
OTIOVOUALKAL KOLTALYLLOLTOL KOLL TOL KOLTALYLOLTAL TOV LoXiou og 002 06 112 16 222
acOeveig tou AapBavouv HaKpPOXPOViwG KOPTIKOELSK Amiche MA, J Bone Miner Res. 2018;33:419-429




NOGG 2017: Clinical guideline for the prevention and treatment of osteoporosis

Summary of main recommendations

Glucocorticoid-induced osteoporosis

1.

Women and men age =70 years with a previous fragility fracture, or taking high doses of glucocorticoids
(=7.5 mg/day prednisolone), should be considered for bone protective therapy.

In ather individuals fracture probability should be estimated using FRAX with adjustment for glucocorticoid dose.

EICII'IE—DFCItECtiUE treatment should be started at the onset of EJUC:DI:CIHTI:EIid ther:apy in individuals at high risk of
fracture.

. Alendronate and risedronate are first line treatment options. Where these are contraindicated or not tolerated,

Foledronic acid or teriparatide are altemative options.

Bone protective therapy may be appropriate in some premenopausal women and younger men, particularly in
individuals with a previous history of fracture or receiving high doses of glucocorticoids.

Table 3. Effect of approved interventions for glucocorticoid-induced osteoporosis
on BMD and fracture risk.

Intervention Spine BEMD Hip EMD Vertebral fracture Mon-vertebral
fracture
Alendronate A A Bb MNAE
Risedronate A A Ab MAE
Teriparatide Al A= Asb MNAE
Ffoledronic acid Al Az MAE MAE

&: Grade A recommendation
B: Grade B recommendation

a: comparator study
b: not a primary endpoint
MAE: not adeguately avaluated



Avdpikn OoTeomdpwon: TappakeuTIKA aywyn

AvOpeC

Avbpes pe Kapkivo tou npootdrn nou AapPavouv Bepaneia anokAgiopou
twv avépoyovwv (ADT)

\/ ’
aAevdpovarn
v 300VE
plae povaTn LUCTAVELOl QAPHAKEUTIKA QVTIMETWNION TNS O0Teondpwaons otous Avdpes e
[ 4 pl"l |_,IEU'1UU'11'_II'F1 KA PK I\.lﬂ Tou I‘Ipnu[ﬂm nou .f\t'lpLJt'l\.lﬂl_J\.l ngu)gn I-ﬂ[ﬂtn[ﬁ.unq Twv
\/ COAeapovaTn n\-ﬁpnvn\, WV KAl 01 0Noio1 £X0uv uWNAS Kivbuvo H'l[t'lfp:‘l[os
/ denosumab . ,r]pcﬂ Be p:‘ll‘lflﬂc HE 5|¢,UJ,,¢,W, b Of
v ’ i
TEpIaparion

2¢e aoOeveic pe PN HETAOTATIKO KAPKIVO TPOOTATN UTO aywyn
HE avTiavdopoyova duvartal va xopnynOei eite dipwowoviko,
eiTe denosumab

Osteoporosis in men

Where these are contraindicated or not tolerated,
Zolearonic acid or denosumab provi & most appropnate altemnatives, with teriparatide as an additional option.

. For estimation of fracture probability, femoral neck BMD T-scores in men should be based on the NHANES female
reference "”3[3_5»3 When using the online version of FRAX for the estimation of fracture probability, femoral neck
BMD values (g/cm?) should be entered and the manufacturer of the densitometer specified.




A D Anastasilakis, Dmab vs bisphosphonates in 179:1 R31-R45
S A Polyzos and P Makras osteoporosis

European Journal of Endocrinology
(2018) 179, R31-R45

THERAPY OF ENDOCRINE DISEASE
Denosumab vs bisphosphonates for the
treatment of postmenopausal osteoporosis

Athanasios D Anastasilakis™*, Stergios A Polyzos®* and Polyzois Makras?*

'Department of Endocrinology, 424 General Military Hospital, Thessaloniki, Greece, 2First Department of

Pharmacology, Medical School, Aristotle University of Thessaloniki, Thessaloniki, Greece, and *Department of Correspondence
Endocrinology and Diabetes, 251 Hellenic Air Force & VA General Hospital, Athens, Greece should be addressed
to A D Anastasilakis
*(A D Anastasilakis, S A Polyzos and P Makras contributed equally to this work) Email
a.anastasilakis@gmail.com

Table 1 Schematic synopsis of the advantages/disadvantages of denosumab vs bisphosphonates for the treatment of

postmenopausal osteoporosis.

Bisphosphonates

Denosumab Alendronate Risedronate Ibandronate Zolendronic acid

Efficacy

Bone markers 1l 1l l l 1

BMD " T 1 1 i

VFx 3 1l Nl Nl N

Non-VFx N 1l Nl ! N
Treatment duration Up to 10 years Up to 10 years Up to 7 years Up to 5 years Up to 9 years
Residual effect (1 year after discontinuation)

Bone markers "1 l Return to baseline Return to baseline ||

BMD TN - ! ! -

VFx Return to baseline |} l Return to baseline ||

Non-VFx Return to baseline* Return to baseline Return to baseline Return to baseline Return to baseline
Safety—adverse effects

ONJ + + + + +

AFF + + + + +

Other +* — — — RS
Cost (annual) ++ + + + +

(1), increased; (]), decreased; (-), unchanged; (+), possibility; (*), multiple VFx in a minority of patients following discontinuation of Denosumab; (**),
atrial fibrillation in a very small proportion of patients receiving Zolendronic acid.
AFF, atypical femoral fractures; BMD, bone mineral density; non-VFx, non-vertebral fracture; ONJ, osteonecrosis of the jaw; VFx, vertebral fracture.



AACE/ACE 2016 POSTMENOPAUSAL OSTEOPOROSIS TREATMENT ALGORITHM

AACE/ACE Guidelines

AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS AND
AMERICAN COLLEGE OF ENDOCRINOLOGY
CLINICAL PRACTICE GUIDELINES FOR THE DIAGNOSIS AND
TREATMENT OF POSTMENOPAUSAL OSTEOPOROSIS — 2016

EXECUTIVE SUMMARY

Complete Guidelines available at http://journals.aace.com

Pauline M. Camacho, MD, FACE®; Steven M. Petak, MD, MACE, FACP. FCLM, JD#;
Neil Binkley, MD¥; Bart L. Clarke, MD, EFACF, FACE%;
Steven T. Harris, MD, FACP®; Daniel L. Hurley, MD, FACES;
Michael Kleerekoper, MBBS, MACE"; E. Michael Lewiecki, MD, FACP, FACE®;

Paul D. Miller, MLP; Harmeet S. Narula, MD, FACP. FACE*:;

Rachel Pessah-Pollack, MD, FACEY; Vin Tangpricha, MD, PhD, FACE®;

Sunil J. Wimalawansa, MD, PhD, MBA, FCCP, FACE FRCP, D5¢, FACES;

Nelson B, Watts, "Li’D 1—'—1["1’3' '-r.f_—lf E“ _

wary high risk of fractura

COFYRIGHT @207 8 AACE. MEY NOT BE REPRODUCED IM ANY FORM WITHOUT EXPREEE WRITTEN PERMIZEION FROM A&CE.



YOS5, What Medication Should Be Used to
i Treat Osteoporosis?

* R213. Approved agents with efficacy to reduce hip, non-
vertebral, and spme fractures including alendronate
nsedronate, zoledronic acid, and denosumab are appro-
pnate as mitial therapy for most patients at ngh nsk of
fracture {Grade A: BEL 1)

* R24. Tenparatide, denosumab, or zoledromic acid
should be considered for patents unable to use oral
therapy and as mihal therapy for pabents at especially
high fracture nsk (Grade A: BEL 1).

= 3.08. How Long Should Patients Be Treated?

- * R33 Treatment with tenparabide should be limited to 2
vears {xrade A: BET. 1)

|* R3a. For oral bisphosphonates, consider a “bisphos-
phonate hohiday™ after 5 years of stabihity in moderate-
nsk patients (Grade B: BEL 1, downgraded due to
limitations of data).




RS—HJ For oral b1 phosphonates, consider a bldph{u :
phonate holhday™ after 6 to 10 years of stabibty m
higher-nsk patients (Grade B; BEL 1, dovwngraded

due to Imutations of data).

R3e. For mtravenous (IV) zoledronmic acid, consider
a dmug holiday after 3 anmual doses in moderate-nsk
patients and after 6 annual doses in higher-risk patients.
(Grade B, BEL 1, downgraded due to llitations of
data).

R3d. Tenparatide or raloxifene may be used dunng
the “bisphosphonate hobday™ peniod for higher-nsk
patients (Grade D: BEL 4). |

R3de. A drug “hohday™ 15 not recommended with deno-
sumab (Grade A; BEL 1}.

R34f. The ending of the “holiday” for bisphospho-

nate treatment should be based on mdividual pabent
circumstances (fracture risk or change in BMD or
BTMs) (Grade B; BEL 4, upgraded based on expert
COMSEMSTS ).

R34g. Other therapeutic agents should be continued for
as long as clmically appropnate { Grade D; BEL 4}



The 2019 Guidelines for the diagnosis and treatment of osteoporosis

CLINICAL PRACTICE GUIDELINE

Pharmacological Management of Osteoporosis in
Postmenopausal Women: An Endocrine Society*
Clinical Practice Guideline

Richard Eastell,’ Clifford J. Rosen,? Dennis M. Black,> Angela M. Cheung,*
M. Hassan Murad,® and Dolores Shoback®”’

"University of Sheffield, Sheffield S10 2TN, United Kingdom; “Maine Medical Center Research Institute,
Scarborough, Maine 04074, 3University of California San Francisco, San Francisco, California 94107;
4University of Toronto, Toronto, Ontario M5S 1A1, Canada; 5May0 Clinic Evidence-Based Practice Center,
Rochester, Minnesota 55905 °Endocrine Research Unit, San Francisco Veterans Affairs Medical Center, San
Francisco, California 94121; and 7Department of Medicine, University of California San Francisco, San
Francisco, California 94143

ORCiD numbers: 0000-0003-3436-8199 (C. J. Rosen).

*Cosponsoring Association: European Society of Endocrinology.

Eastell R, J Clin Endocrinol Metab, May 2019, 104 (5):1-28




ENDOCRNE Pharmacological Management of Osteoporosis in
SOC”:_I_Y Postmenopausal Women: An Endocrine Society*
Clinical Practice Guideline

Essential Points

Treat high risk individuals - particularly those with previous fracture.

Consider bisphosphonates as the first line therapeutic choice for postmenopausal
women at high risk of fracture.

Reassess fracture risk after patient has been on bisphosphonates for 3-5 years.

Following reassessment, prescribe a “"bisphosphonate holiday” for women who are on
bisphosphonates and are low-to-moderate risk of fracture.

In postmenopausal women with osteoporosis who are at high risk for osteoporotic
fractures, we recommend using denosumab as an alternative initial treatment.

Consider anabolic therapy (teriparatide or abaloparatide) for women at very high risk of
fractures, including those with multiple fractures.

All women undergoing treatment with osteoporosis therapies other than anabolic therapy
should consume calcium and vitamin D in their diet or via supplements.

Monitor the BMD of high-risk individuals with a low BMD every 1 to 3 years.

Eastell R, J Clin Endocrinol Metab, May 2019, 104 (5):1-28



BB ACP zrenctese e Cunicar GueLine— Qdnyie¢ ACP

Treatment of Low Bone Density or Osteoporosis to Prevent Fractures in
Men and Women: A Clinical Practice Guideline Update from the
American College of Physicians

Maioc 2017

-~

Recommendation 1: ACP recommends that clinicians offer pharmacologic treatment with N
alendronate, risedronate, zoledronic acid, or denosumab to reduce the risk for hip and vertebrai
fractures in women who have known osteoporosis. (6rade: strong recommendation; high-quality
evidence)

Recommendation 2: ACP recommends that clinicians treat osteoporotic women with pharmacologic
therapy for 5 years. (6rade: weak recommendation; low-quality evidence)

Recommendation 3: ACP recommends that clinicians offer pharmacologic treatment with
bisphosphonates to reduce the risk for vertebral fracture in men who have clinically recognized
osteoporosis. (Grade: weak recommendation; low-quality evidence)

Recommendation 4: ACP recommends against bone density monitoring during the 5-year
pharmacologic treatment period for osteoporosis in women. (6rade: weak recommendation; low-
quality evidence)

Recommendation 5: ACP recommends against using menopausal estrogen therapy or menopausal
estrogen plus progestogen therapy or raloxifene for the treatment of osteoporosis in women.
(6rade: strong recommendation; moderate-quality evidence)

Recommendation 6: ACP recommends that clinicians should make the decision whether to treat
osteopenic women 65 years of age or older who are at a high risk for fracture based ona
discussion of patient preferences, fracture risk profile, and benefits, harms, and costs of
medications. (Grade: weak recommendation; low-quality evidence)

Qaseem A, Ann Intern Med, 9 May 2017



Calcified Tissue International (2019) 104:235-238
https://doi.org/10.1007/500223-018-00512-x

~ REVIEW

@ CrossMark

- Executive summary of the European guidance for the diagnosis
and management of osteoporosis in postmenopausal women

J. A.Kanis'? . C. Cooper®* . R. Rizzoli® - J.-Y. Reginster®’ on behalf of the Scientific Advisory Board of the European
Society for Clinical and Economic Aspects of Osteoporosis and Osteoarthritis (ESCEO) and the Committees of
Scientific Advisors and National Societies of the International Osteoporosis Foundation (IOF)

Eupwraikéc odnyiec
yia Tnv diayvwon
Kal Oepareia TG

ooteomopwonc (2019)

P

Pharmacological treatment

a. Imervention threshold

b FRAX® Score for major osteoparatic fractures {or hip fracture) 2 risk equivalent to that
associated with a prevalent fraglity fracture

b Fragility spine or hip fracture {role of Fracture Liaison Service)

b. Imtervention type (selection based on osteoporosis severity, patient preference and

regional drug redmbursement policy)

b Intravenous bisphosphonates

Denosumab
b Menopausal Hormone Therapy, raloxifene, bazedoxifene
} Teriparaticde (if high fracture risk or imminert risk)
) b Local cstec-enhancement procedure (i increased hip fracture risk)

" Follow-up

b Assess for compliance and/or side effects
b Bone tumover markens to verify compliance 1o bore resorption inhibitors (after 3-6 morths)
» Consider continuing or changing trestment:

« After 3 years for iv or § years for oral bisphosphonates

« fincident fracture

« Low risk patierts: possible discortinuation for 2 years (reconsides yearly)
« High risk patients: continue treatment

} Denosumab discontinuation may be associated with vertebral (multiple) fractures,
consider then bisphosphonates for 1-2 years

Kanis JA, Calcif Tissue Int. 2019 Mar;104 (3):235-238



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

ALGORITHM FOR THE TREATMENT OF OSTEOPOROSIS

I Patient under treatment I

o v —

y * | Treatedwlthterlparatlde I

BMD <-3.0 BMD: <-2.5
and or YES

Vertebral fracture

and/or and/or = 2 new fractures
Hip fracture Hip fracture or
and/or and/or 1 new fracture and EMD decline
= 2 non-vertebral fractures > 2 non-vertebral fractures > 5% at the Lumbar spine and/or >4% at the Hip

-bisphosphonates|iv)
(upper GI tract problems)

-bisphosphonates|peros & iv)
(no upper GI troct problems)

-denosumab

Vertebral fracture

or

Osteopenia with FRAX score:

= 10% for major fracture
and/or
= 2.5% for hip fracture
(up to 75 years old)

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

|

-bisphosphonates|iv)
(upper Gl tract problems)

-bisphosphonates|peros & iv)
(no upper Gi troct problems)

-raloxifene

-bisphosphonates|iv)

-bisphosphonates(peros & iv)

YES l NO I

{upper Gl tract problems)

(no upper Gl tract problems)

-teriparatide -raloxifene

-bisphosphomnates|iv)

(upper GI tract problems)
-bisphosphonates|peros & iv)
(no upper GI troct problems)

-bisphosphonates|iv)

{upper Gi tract problems)

-bisphosphonates|peros & iv)

(no upper Gl tract problems)

-teriparatide

-raloxifene -basedoxifene -raloxifene -basedoxifene -raloxifene
-basedoxifene -basedoxifene -basedoxife ne
1"t Step 4% Step
2™ Step 3 Step 3 5tep

Makras P et al, Arch Osteoporos. 2019 Mar 15;14 (1):39



TTapov & MeArovTikéC TTpooTITIKEG

- APKETA aVTIOOTEOTIOPWTIKA QApHaka €xouv evraxOei oTn BepameuTikh apéTpa
katd Ta TeAeutaia 25 £tn (Sipwaopovikd, SERMs, denosumab kai Tepimtaparion).

- Ta 1o amoTeAeoUATIKA PdpUaKd EAATTWVOUV ToV KivOUVO TWV OTTOVOUAIKWY
karaypdtwy katd 70%, Twv kataypdtwy toxiov katd 40-50% kai ouvoAikd Twv pn-
omovOUAIKWY KaTaypdtwy katd 20-30% (mep1Buwpia PeATioToTOINONG).

- H ouppopypwaon kai mpoohAwan oTIC uTtdpXouoeg OepaTeieg ival ouxva axeTIKd
TTWXN KAl TTpETel va PeATIWOEI.

- Ta umdpxovTa pdppaka HTopoUv va XpnoiHoTToinBoUV yid GUYKEKPILEVO XPOVIKO
didoTnpa (Tepimaparidon éwg 2 £Tn, dipwapovikd kai denosumab éwg 10 £Tn).

- H ooTteomépwon opwe eival xpovia mddnon pe avdykn diapkoUc avTIHETWTIONG, dpd
Td UTtdpXovTa BepameuTIKA OXAUATA €ival AVETTAPKA WC TTPOC ThV TTANPN XPOVIKA
KAAuyn Twyv BepaTeuTIKWY ATTAITACEWY TIX HIAC yuvaikag pe ooTeomopwan B0 eTwy
via Ta emopeva 30-40 érn.

- Eivai, mpopavw ¢, eMITAKTIKA N avdykn aveUpeonc VEWY AVTIOOTEOTTOPWTIKWY
PAPHAKWY €vavTi UTAPXOVTWY R VEWV OTOXWV.



TTapov & MeArovTikéC TTpooTITIKEG

- MeAAovTIKA, evdéxXeTal £TTioNC va UTTAPEOUV EKAEKTIKA OUCTANATA HETAPOPAC TWV
AVTIOOTEOTIOPWTIKWY QApHdKwY 0To 00To. 'Towc uttdplel o EKAEKTIKA KAl TTIO
TapaTeTApévn 0pdon TWv ApHdKwWY 0TO 00TO, EPOToV o0 HeTApopédc Oa Ta odnyei
EKAEKTIKA oTh B€éon dpdong Toug, 6TTou Kal Ba mapapével TTpocdedeHEVOC EKEI YIA
oplopévo emBuuntoé didoTnya.

- Ta id1a Ta dipwapovika €xouv TpoTaBei w¢ cUOTANATA HETAPOPAC AAAWY papUdKwV
(o10Tpoyova, denosumab), AOyw ThC UYNANG TOUC EKAEKTIKOTNTAC HE TIC Béaeig
TPOC0OEONC TOUG OTA 00TA Kdl ThG TTAPATETANEVNE TOUC oUVOEDNG.

- MeAAovTIKA, TIpETTEI va aTtoodPnVvioTei 0 PEATIOTOC Xpovoc Opdonc KABe pappdkou,
aAAd kai n PEATIoTN diadoxIkn BepaTteia ThG 00TEOTTOPWANG.

- EvééxeTal va pmopei va xpnoigomoin@olv TauTOXpova g€ opIOUEVOUC AODEVEIC
ouvéuaaTikéC BepaTteiec (éva ooaTeoavaPpoAiko pali He €va avTiooTEOKAATTIKO

PApHaKo).

- Noyw yevikOTEpwY OUOKOAIWY 0TV TIPooTtdOela aveupeong vEWV
AVTIOOTEOTTOPWTIKWY PAPHAKWY, AUTO TTOU dvAUEVETAI 0To Aedo HEAAoV gival n
BPeATIOTOTTOINON TNC XPAONC TWV UTTAPXOVTWY, KABWC Kal N o £€ATOUIKEUPEVN
OepameuTIKA TPOTEYYION.



bisphosphonates2019

15-17 JULY 2019

An invitation to DiSphosphonates2019

Dear Colleagues

The year 2015 will mark 50 years since the first publications on the biological effects

of the bisphosphonates. Since then more than 27000 papers have appeared on

PubMed! We invite you to join us in Sheffield as we celebrate this golden anniversary.

The meeting will review developments over the past 50 years, discuss our current

understanding and look at what the future may hold.

The discovery that BPs could inhibit bone resorption led very quickly to their clinical

use in Paget's disease and in patients with skeletal complications of cancer and later

in osteoporosis. They remain the major drugs used for these conditions and their use

in clinical therapeutics is likely to continue well into the future.

Sheffield is England's 5th largest city, and with its two universities has been voted the

UK's most popular student destination. It has a vibrant and diverse social scene, and
at the same time is one of the UK's greenest cities, with one third of the city lying

within the Peak District National Park. Transport links are good

and there is a choice of international airports within an

hour of the city.

We lock forward to welcoming you

to Sheffield in July 2019!

Graham Russell

Meeting Chairman

TOPICS TO INCLUDE:

Historical aspects
Chemistry
Mechanisms of action
Pharmacology

Bone imaging

The bisphosphonate
spectrum

Paget’s disease

Osteoporosis
Bone onceology
Myeloma
Osteoarthritis
Rare diseases
Dental aspects
Calcification

Pyrophosphate diseases
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Ageing
and life span
Epidemiology
Safety

Bisphosphonates
for drug delivery

Legal aspects
Future directions
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