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AOMH TH2 NAPOYZzIAZHZ

* OplopOC-TACIVOUNON



OpiocuOG

OaoTteomOopwaon €ival n oKeAETIKA diaTapaxn TTou XapakTtnpiletal atro
XOaUNAN o0TIKA upala Kal OTTWAEIa TNG MIKPOAPXITEKTOVIKNG TOU
oOTOU, TroU o00nyei o€ augénon TnNG euBpauoTOTNTAC TOU,
TTPOdIaBETOVTAC O€ AUENUEVO KivOUVO KATAYUATOG.

© National Osteoporosis Foundation, 2008



Tagivounon ooTeoTTOPWONG

[lowTromaBn¢ ooTeoTTOPWAON
((UOIOAOYIKI CUVETTEIO YPavong)

e UETEMMNVOTTAUCIAKN
e OXETICOMEVN ME TNV NAIKIO

Acuteporrabng ooreoropwan

e QOTAV £VAC TTAPAYOVTAC KIVOUVOU gival ATTOKAEIOTIKA
UTTEUOUVOCG YIa TNV AVATITUEN TNG

e 20-35% TWV ¢

© National Osteoporosis Foundation, 2008



AgUTEPOTTOONG OOTEOTTOPWON

AANKOOAIONOG
Katrviopa

Evdokpivika aiTia (evOoyevnG UTTEPKOPTICOAQIMIA, UTTOYOVAdIOUOC,

UTTEPTTAPABUPEOEIDIOUOC, UTTEPOUPEOEIDIONOG, 2A TUTTOU )

[[aOTPEVTEPIKEC VOOOI (OUVOPOUa duCATTOPPOPNONG, PAEYHOVWIEIC VOOOI

EVTEPOU)

|1d10TTAONAC UTTEPOCBECTIOUpPIA

N Engl J Med 2008; 358: 1474-1482



AgUTEPOTTOONG OOTEOTTOPWON

Xpovia aTToPPAKTIKA TTVEUNOVOTTABEIO
NEUPOMUIKEC VOO Ol

AlgaTtoAoyika vooripata (TTOAAATTAOUV PHUEAWMA, AIOPPOPIAIA, HECOYEIAKN

avaiuia)
2UOTNUATIKES TTABNOEIC (pEUMATOEIONC apOPiTIdA, KOKONBEIES)

PapUAKEUTIKA aiTia (KOPTIKOEION, AVTITINKTIKA, BUPEOEIDIKEC OPUOVEC,

XNMEIOOEPATTEUTIKA)

N Engl J Med 2008; 358: 1474-1482
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ETTIONUIOAOYIKO CTOIXEI

10 ekaTouuUpla APJEPIKAVOI TTAOXOUV OTTO OOTEOTTOPWON, 43
EKATOUMUPIO ATTO XaunAn ooTikn pada

2 EKATOMMUPIO OOTEOTTOPWTIKA KATAYUATA/ETOC = €TAOI0 KOOTOC
25 OI¢ doAapla

21NV EANGOQ 19,2% TWV PETEPUUNVOTTAUCIOKWY YUVAIKWYV
TTAOXOUV OTTO OOTEOTTOPWON

1/3 2 ka1 1/9 & >80 eTwv Ba utrooTei Eva # 10xiou oTn (Wwr TOU
(15-20% Oa kataAngen)

© National Osteoporosis Foundation, 2008

*Aupitng . OoTteomopwon. ABrva: Press Line, 1996:104.



ETTIONUIOAOYIKO CTOIXEI

AIlyoTEPO ATTO 1 OTIC 4 YUVAIKEG 267 €TWV UE KATAYUA ATTO
ooTEOTTOPWON UTTORBAAAETOI O0€ EAeyxo BMD

27NV NAIKia Twv 60 ETWYV, Ol NIOEC AEUKEC YUVAIKEG EXOUV
OOTEOTTEVIO N OOTEOTTOPWON

75 €TWV yuvaikec: > 50% pe diayvwaorn o0TEOTTOPWONG

>20% TWV JETEPPUNVOTTAUCIOKWY YUVAIKWY €XOUV NON UTTOOTEI
EVa OTTOVOUAIKO KATayua

Endocr Pract. 2016 Sep 2;22(Suppl 4):1-42.



Osteoporosis in U.S. Women and Men

WOMEN

MEN

Average Age of Onset

65 years

75 years

Lifetime Incidence of
Osteoporotic Fracture

25%

13%

Fraction of Hip Fractures
Due to Osteoporosis

70%

30%

Criteria Used to Diagnose

T<-250r
Fragility
Fracture

T<-2.50r
Fragility
Fracture

Data from Burge et al., 2007

J Bone Miner Res 2007 Mar;22(3):465-75




2UXVOTEPEC BECEIC KATAYUATWY

Z million fractures i

73% were at nonvertebral sites

29% occurred in men
14% occurred in nonwhites

J Bone Miner Res. 2007;22:465-475.
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[MTaBouaoioAoyia

* To 0o0TO arroreAcitTal ATTO KUTTAPA KAl JECOKUTTAPIA oudia: opyavika (35%) kai
avopyava (65%) oToixeia.

* To opyavikd UTTOOTPWHA TOU 00TOU (00TEOEIDEC): KOAAayovo TUTToU | (90%)
Kal 10%: yAukolapIvOyAUKAVEC, OOTEOKOATIVN, OOTEOVEKTIVN, TTPWTEOYAUKAVEC,
AitTidia.

« Ta avopyava AAaTa: MPIKPOKPUOTAAAIKO  OUPTTIAEyua  aoPBecTiou  Kal
PWOPOPIKWYV aTN Hop®n Tou udpocuatraritn [Cal0(PO4)6(0OH)2]

*H BEATIOTN A€IToupyia Tou OKEAETOU diaTnpeital Xapn o€ pia ouvexn diadikaoia
atTodouNONG Kal AvTIKATAOTAONG TOU OCTITN I0TOU (0OTIKA avakataokeun (bone

remodeling).

Calcif Tissue Int 1991;49 Suppl:S11-14.



[MTaBouaoioAoyia

5 Growth hormone
Bone remodeling

Increase in insulin-like
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Bone Remodeling —
AVOKATOOKEU




[MTaBouaoioAoyia

v OAn autl n avatopikl povada Tng OOTIKAC OVOKOATOOKEUNC
ovopadletal Baoikn YETABOAIKA povada (BMU).

v 'Y1rohoyileTal OTI UTTAPXOUV TTEPICOOTEPEC ATTO £V EKATOUMUPIO
BMU ka6 oTiyun otn {wr) Tou eVAAIKO OKEAETOU.

v'H 00TIKI] avaKaTaoKeur eTTnpeddeTal atto TTARB0C TTapayovIwy:
*MnxavikEC QUVAUEIG
*ToTTikOUC XUuIkoug TtapayovTeg (IL-1, IL-4, IL-6, y-Ivieppepovn, TNF)
*OpMoVvIKOUG TTapdayovTteg (oloTpoyova, Trapabopuovn, KaAoitovivn,
Bitapivn D, avdpoyova, OupeocIdIKEC OPMOVEG, aUENTIK OpMOvN,
KOPTICOAN, IVOOUAIVN, TTPOAQKTIVN)
[ EVETIKOUC KAl QUAETIKOUG TTAPAYOVTEC
*AlaTpo®r), AoKNoN
*Ddpuaka

Calcif Tissue Int 1991;49 Suppl:S11-14.



To ocuotnua RANK/RANKL/OPG- o
ONUAVTIKOTEPOC CUVOETUOC METACU
00TEOPBAAOTWY KOl OOTEOKAQOTOYEVEONC




Kopu@aia OoTikn NMukvoTnTa
(KO)

» Elval n y€yioTn ooTIKN TTUKVOTNTA TTOU ETTITUYXAVETAI KATA TN
dlapkela TnG CwNGg

» To 90% emmTuyxAveTal KATA TN OIAPKEIA TNC OKEAETIKIC
AVATITUENG (MEXPI TN OUYKAEION TWV ETTIPUOEWV)-18 €T

» To uttoAoitto 10% Ta etréueva 15 €1n

» AKOAoOUGBEI Kal aTa dUO QUAQ n TTEPIOdOC TNG OOTIKAG
attwAeiag (nAikia 35-40 €1n)

Stevenson JC and Lindsay R. Osteoporosis
1998;29-30.



AT1ro 11 KaBopideTal n KOI

 [ENETIKOI NMAPAITONTEZ (Maupn @uAn,

LoVOCUYWTIKOI OidUOI, TTOAUPNOPQIOUOI TOU UTTOOOXEQ
NG Bitapivng D)

» [IEPIBAAAONTIKOI NAPAITONTEX

(Aiaita, Goknon, KATTVIOUA, AAKOOA, OPUOVIKEG
ETMOPATEIC)

Stevenson JC and Lindsay R. Osteoporosis
1998;29-30.



OOoTIKN ATTWAEIC

v'H évapén Tng ooTIKAC aTTWAEIAC TTIBavVWS ival

VEVETIKA TTPOKABOPICHEVN
v 'EANEIYN o10TpOoyOvVWY
4

v Me Tnv Tp60od0 TNC NAIKIOC:

— Alatapaxn TNG EVTEPIKAG atroppo@Pnong TnG Bitauivng D
— AvrioTaon Tou evrepIKoU BAEvvoyovou oTn dpdon TNG

— EAaTTWON TNG 1a-udpoUAAONG OTOUG VEPPOUGS

— Megiwon TG KIVvATIKOTNTAG TWV NAIKIWPEVWY

— EA&TTWON Bpéwnc

— Meiwon teoTooTEPOVNG

Manolagas, et al. Endocr Rev 2010;31: 266-300



A10@OPEC AVOPWV-YUVAIKWYV
» O1 yuvaikeg emmTuyxavouv pikpotepn KOTT

> [piv Tn epnPeia, BMD idia ota 2 UAa-puetd BMDg >BMDE,
AOYW PEYOAUTEPOU PEYEBOUC OOTWYV

» Kata Tn ¢Aaon NG EYUNVOTTAUCNG 01 § £XOUV TAXEIQ OOTIKN
atmrwAela. AvtiBeta otoug & n paon autn dgv gival TOOO EvTovn,
AOYyw BaBuiaiac | Twv avdpoyovwy

» OoTikn attwAeia otoug & 30-40 £1n, 0,5-1%/€T10C

» Mg TNV TTap0od0o TNG NAIKIOGC: Ol OOTIKEC OOKIOEC AETTTOTEPEC
OTOUG &, OTWAELQ CUVEKTIKOTNTOG OTIG @

Watts NB, et al. JCEM 2012; 97: 1802-1822
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FIGURE 7 The influence of bone geometry on bone strength™
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[TaBo@uoioAoyia KATAYMATOG
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© National Osteoporosis Foundation, 2008
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ATTEIKOVIOTIKEG MEOBOOOI

ATTAN akTivoypa@gia
MeEBodoc DEXA

Quantitative CT

[epipepikEc peTpnoeic DEXA kai U/S (kepkida,

TITEPVA, AKPEC XEIPEC)

Raisz LG. N Engl J Med 2005;353:164-171
Watts NB, et al. JCEM 2012; 97: 1802-1822



ATTEIKOVIOTIKEG MEOBOOOI

* ATTAN aKTIVOypa®id
 MEBodoc DEXA
* Quantitative CT

* [Nepipepikec perpnoeic DEXA kal U/S
(KEPKIOA, TITEPVA, OKPEC XEIPEC

Raisz LG. N Engl J Med 2005;353:164-171
Watts NB, et al. JCEM 2012; 97: 1802-1822



METPNON TNC OOTIKNC TTUKVOTNTAC UE OITTAN
pwToviakn atmoppopnaioueTpia (DEXA)

 H yETPNON AUTA UTTOPEI va TTPAYMATOTTOINOEI:
— 2Tnv OM2Z2

— OTNV TTEPIPEPEIA TOU OKEAETOU (10Xi0, KEPKIOQ)
 Métpnon BMD g/cm? oaTou

- Xpnon T-score kai Z-score

(avaAoya pe TNV NAIKIQ)
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AlQyvwon oOTEOTTOPWONG

WHO definitions based on bone mineral
density levels*

Normal
BMD is within +1 or -1 SD of the young adult mean

Osteopenia (low bone mass)
BMD is between -1 and -2.5 SD below the young adult
mean

Osteoporosis
BMD is -2.5 SD or more from the young adult mean

Severe (established) osteoporosis
BMD is more than -2.5 SD and one or more

osteoporotic fractures have occurred
*based on DXA measurement at hip, spine or forearm

J Clin Densitom 2008:11:75-91



AlQyvwon OOTEOTTOPWONG

cannot be measured. In premenopausal women, men less than 30 years of age, and

children, the WHO BMD diagnostic classificatior

the diagnosis of osteoporosis should not be mace on the ba

The International Society for Clinical Densitometry |

scores, ethnic or race adjusted Z-scores shoulo

e Used,

should not be applied. In these groups,

s1s of densitometric criteria alone.

SCD) recommends that instead of T-

h Z-scores of -2.0 or lower

defined as either “low bone mineral density for ¢

1ronologica

age’ or “below the expected

range for age” and those above -2.0 being “withi

1 the expec

ed range for age. (13).

© National Osteoporosis Foundation, 2008

J Clin Densitom 2008:11:75-91



OcTeoTOPWON CTA TTAIOIA

* 11 TEPIOOOTEPA OTTOVOUAIKA KATAYUATA, ETTI ATTOUCIAC
OUOTNMATIKAG TTABNONG TTOU OXETICETAI UE OOTIKA ATTWAEIA 1) XWPIC
I0TOPIKO HEICOVOG KATAYUATOG

« Z-score <-2 JE I0TOPIKO KAIVIKOU KATAYMATOG
a) 21 KAaTAyuaTa JaKpwV 00TWV atrd TNV NAIKia Twv 10 eTwv
B) 23 KaTAyuaTa HOKPWY OCTWV PEXPI TNV NAIKIa Twyv 19 eTwv

e Z-score >-2.0 dgv atrokAgiel TNV TOAVOTNTA KATAYUATOG
eubpauoToTNTOC

J Clin Densitom. 2015 Jul-Sep;18(3):393-407



[TIAeovekTApaTa DEXA

H oxéon BMD kai KivOUvOoU KOTAYMATOC €ival GUYKPIOIUN ME TN OXEON
apTtnpiakn Tieong Kal AEE, kaBwc Kal JE TN oxEon XoAnoTePOANG Kail 2N.

2.TIC METEPUUNVOTIOUCIOKEC YUVAIKEC £XEI BPEBEi OTI O OXETIKOG KivOuvoc yia
Katayua augaveral kata 1,5-3 gopEg yia Kabe 1 SD eAdTtTtwon Tou T-score

O1 Beparreiec TTou Baacilovtal otn hETpNon TNG BMD ue DEXA gival apketa
ATTOTEAECUATIKEG OTNV EAQTTWON TNG ETTITITWONG KATAYUATWY

XapnAo6 KO6oTOC
MnoevIKN £€kBeon o€ akTIVOBOAIa
Baddoura R, et al. J Clin Densitom 2011;14:384-394.

Schuit SC, et al. Bone 2004; 34:195-202.
Baim S, et al. J Clin Densitom 2008; 11: 75-91



MelovekTnuata DEXA

YT1repekTiunon tnGg BMD €TTi EKQUAIOTIKWYV TTAONCEWY
(ooTeoapBpiTidag, otTovOuloapBpiTIdaC)

YT1roekTiunon tng BMD o€ trTapoucia ooTeoaAaKiag Adyw
EAATTWONG TNG ETMIMETAAAWONG TOU OOTOU

[TpoO@EPEI Pia TTEPIOXIKI KOI OXI OYKOUETPIKN METPNON TNG
BMD.

H petaBoAn Tng BMD avTITTpOOWTTEUEI €VA TTOOOOTO TOU
KATayMaATIKoU KivOouvou (4-41%)

Baim S, et al. J Clin Densitom 2008; 11: 75-91
Watts NB, et al. J Clin Densitom 2004;7:255-261



[10T€ TTPETTEI VA YiveTal yeTpnon BMD
1. 2& OAEC Ol YUVaiKeC NAIKIOG 2 65 €TWV

2. 2& METEUUNVOTTOUCIAKEC YUVAIKEC <65 ETWV OFE:

* fxaunAé ocwpariké Bapog (XB)
* friponyouuEVO KATAYUA
* fpdppaka i} TTaBnoeIg TTou oxeTiCovral JeE P KATAYUATIKO KivOuvo

3. E& TTEPIEPUNVOTTAUCIAKEC YUVAIKEG UE TTAPAYOVTEG
KIvOUVOU VIO KATaYMO:
e XaunAo 2B
* TTPONYOUMEVO KATAYMO
e (PpApMaKa TTOU OXETICOVTAl UE I KATAYUATIKO KivOUVO

J Clin Densitom. 2015 Jul-Sep;18(3):393-407



[10T€ TTPETTEI VA YiveTal yeTpnon BMD

1. 2& OAoucg Toug avopeg = 70 eTwyv
2. 2.€ avOpec < 70 €TWV ME:
e XOMNAG CWPATIKO BApOC
 flTrpONYyOUUEVO KATOYUA

* fpdppaka N TTaBNoeIC TTou OXETICOVTAI JE
MKATAYPATIKO KivOUVO

3. 2& eVNAIKEG JE KATAYUO EUBPAUCTOTNTAG

4. 2€ evNAIKEC UE TTABNOEIC N PAPPAKA TTOU
OXETICOVTAI JE OOTIKN ATTWAEIQ ] XAUNAN OCTIKN
TTUKvVOTNTA

J Clin Densitom. 2015 Jul-Sep;18(3):393-407



EAaxioTn onuavtikn olagopad (LSC)

* Precision error (Z@aAua atrokAlonc DXA)
X 2,78

* H eAaxioTta atmodektn LSC:
— OM22: 1.9% (LSC=5.3%)
— OAIKO 10)i0: 1.8% (LSC=5.0%)
— AuxEvac pnplaiou: 2.5% (LSC=6.9%)

J Clin Densitom. 2015 Jul-Sep;18(3):393-407



Ppdoeic Tou AEN TTpéTTEl VO
XPNOIYOTTOIOUVTAl

«OO0TIKA aTTWAEIOY», XWEIC YVWwoTA TTponyouuevn BMD
«NTTIA», «METPIO» | «COBAP» OCTEOTTEVIA I OOTEOTTOPWON

OaoTeoTrevia ) ooTEOTTOPWON O€ CeEXWPIOTA onueia (OM2Z R
loXioU)

«€Exel ooTa 80 eTWV»

J Clin Densitom. 2015 Jul-Sep;18(3):393-407
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KaTayuaTikog KivOuvocg

e 200.160 pETEUUNVOTIAUOLAKEC YuVaikeg >50
etwv (H.M.A., 34 moAteiec)

e 39,6% ooteomevia, 7,2% 00TEOTIOPWON
e Ooteomnopwon: T x4 kivbuvo KatayLaToc

e Ocoteomevia: T x1,8 kivbuvo KatayUaToq

JAMA 2001 Dec 12; 286(22): 2815-2822



KaTayuaTikog KivOuvocg

Osteoporotic fractures and Bone Mineral Density (BMD)

Fracture rate (/1000 person years)

Osteopenia

1.0 05 00 -05 -1.0 -1.5 -20 -25 -3.0 -3.5
BMD T-score

JAMA 2001 Dec 12; 286(22): 2815-2822



KaTayuaTikog KivOuvocg
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Kanis JA, et al. Osteoporos Int 2008;19:385-397



KaTayuaTIKOC KIVOUVOC
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FRAX

Home

Calculation Tool

Y Paper Charts FAQ

\WHO Fracture Risk Assessment Tool

References

Calculation Tool

Please answer the questions below to calculate the ten year probability of fracture with BMD.

Counfry: US (Caucasian)

Questionnaire:

1. Age ibetween 40-90 yvears) ar Date of hirtth

Namea/lD:

10. Becondany osteoporosis

Aboutthe risk factors r’,‘.

= Mo o

11, Alcohol 3ormore units per day & Ko o

12, Femartal neck BMD (gfem?)

Ane: Drate of hirth:
g h: o

2. Sex Male  Female
3. Weight (ko)

4 Height icrm)

b. Previous fracture = Moo Yes
B. Farent fractured hip o Moo es
7. Current smoking = Moo Yes
8. Glucocoricoids = Moo Yes
4. Rheumatoid arthritis Moo Yes

Select DA I

Clear

Calculate

Yes

Yes

English ‘

Weight Conversion

Pounds " kg

Height Conversion

Inches == cCm

7157

Individuals with fracture risk
aszessed since st June 2011



FRAX-0euTEPOTTAONC
OOTEOTTOPWON

2.A TUTTOU | (IVOOUANIVOECAPTWHEVOC)
ATEANC 0O0TEOYEVEDON EVNAIKWY

Mn BepaTTEUOUEVOC HAKPOXPOVIOC
UTTEPBUPEODEIDIOUOGC

YTroyovadIlouog N N rpowpn eyunvoTtraucn (<45
ETWV)

XPOVIOC UTTOCITIOUOG N N ducaTtroppo@non
XpOovia NTTaTIKA VOO OC

Kanis JA, et al. Osteoporos Int 2008;19:385-397



FRAX = WHO Fracture Risk Assessment Tool

Weight Conversion:
pound:

conyert

Height Conversion:

inch :

2. SE
3. W

4. He

CALCULATION TOOL | PAPER CHARTS | FAQ

Argentina

REFERENCES

Austria

'
= Belgium

China

Finland

ns below to calculate the ten year probability

France

Germany

Hong Kong

me/ID: About the risk fa

Italy

Japan

10. Secondary osteoporosis « NO

Lebanon

New Zealand

b Date of hirth 11. Alcohol 3 or more units per day .« NO

Spain

12. Femoral neck BMD {a/cm2)

Sweden

Switzerland

of ]

Select DXA

Turkey

UK

~ Female

Clear Calcu

US ( Caucasian )

|

US ( Black )

US ( Hispanic )

—

. Pr

US ( Asian )

JNo_Yes




Figure 3. Analysis of Roberta’s FRAX® resuits. (A) Initial assessment (B) Revised assessment

FRAX®  WHOFractre RiskAssessment Too!

Calculation Tool

Ploase answer the questions below 1o calculate the ten year probability of fracture with BMD

Country  US (Cancasian) NaeiD  Robderta ADOUt tho nsk fattors ()

QL;CS‘iOI‘H(_}:IQ_ 10 Secondasy 021009010844

1, Ag@ (vetwaen 40-80 years) or Dale of birth 11 Akohol 301 more ueits per day No o Yes Woight Conversion
1, ARE (DRiween 40-40 years) or i

Age Date of bty 12 Femoral niack BMD (gem®) Pounds * Ko

LY M Convert
T:Score v 18 -

- Calovlaw

3 We .;'.! ()

Holght Conversion

& Haight (m 2 BMI 232 e Inches @ Cma

The ten year probability of fracture (%)
9 Previous fracture 5A Comvent

. Patord frachared hip
B Major 03le0porotic

o (Yot <— Updated absolute risk

B Hp fratiure

8 Olycoconiconds

9 Rheumadod anthedis




F RAX y WHO Frachre Risk Assessment Tool

Calculation Tool

Ploase answer the questions below 10 calculate the ten year probability of fracture with BMD
ity S (Cancaslan NamenD ALOLA the nak fach |
Copyright (c) 2004. American Medical Association, All rights reserved.

Woight Conversion

Heolght Conversion

oM 232 nches & Cms
The ten year probability of fracture (')

Convent

Updated absolute risk

Reproduced with permission of the World Helath Organization Collaborating Centre for Metabolic Bone Diseases, University of Sheffield Medical School, UK




MelovekTnuata FRAX

Aev cuputrepiAaupaveral n BMD tng OM2.2

Aev TrepIAapBAavovTal onPAvTIKoi TTaPAYOVTEC KIVOUVOU, OTTWC
TO IOTOPIKO KQI N ouxXVvVOTNTA TWV TITWOEWV

Agv yiveTal dIA0TPWUATWON TOU KIVOUVOU avaAoya PE TN
BapuTNTa OPICUEVWY TTAPAYOVTWY (TTOCOTNTA OGAKOOA,
BapuTnTa KATTVIOMATOC, OOCN KOPTIKOEIOWY KATT)

Aev uTTOPEi va XpnoluyoTroinBei o€ aocBeveic TTou gival ndn o€
Oepartreia

eLeslie WD, et al. J Clin Densitom 2011;14:286-293
*Byberg L, et al. J Bone Miner Res 2012;27:797-807.



2 Nuaoia Tou FRAX

2UMQWVia JETAEU TOU TTPOCOIOPICHOU TOU UWNAOU KATayUATIKOU KIVOUVOU
Bacel FRAX kai TnG Tagivounong Tou MNMNOY oupgewva pe To T-score.

IKavoTNTA EKTIMNONG KATAYUATIKOU KIVOUVOU XWpic TN Xpron tng BMD

EAKUOTIKN) O€ TTEPIOXEC ME TTEPIOPICHEVN TTPOCRACN 1 VIO ACBEVEIC PE
TTEPIOPIOHEVN KIVATIKOTATA

To 93% Twv aoBevwyv pe 10€tr Kivouvo yia peifov Katayua =220% xwpic N
xprion Tng DEXA 1TAnpoi Ta KPITAPIa BEPATTEUTIKAG TTAPEUPAONG, EVW TO
80,5% Twv aocbevwyv pe Kivouvo <10% dev Ta TTANPOI

AoBeveic pe ooTeoTtrevia, dev Ba AdupBavav BepaTreia av dev
Xxpnaiyotroiouvtav 1o FRAX (15-20%)

*Kanis JA, et al. Osteoporos Int 2008;1 9: 385-397.
eLeslie WD, et al. J Clin Densitom 2011; 14: 279-285.
sLeslie WD, et al. Osteoporos Int 2012; 23: 75-85



Alayvwon ooTEOTTOPWONG

Table
1016 AACE Diaguossof Osteaporosis in Postmenopausal Women

1. Tscore-1)or below 1t b s, emoral neek, totl, andlor 33% (one ) rci
L. Lowraumaspue orbp ratu (regarlessof D)

3. Csteopensaorlow bone mass (T-seore between -1 aad - 3) with bty factveof prowaal bomerus, pelvs or
possbly st forearm

4 Lowbooe s o osteaenia nd o FRAX frct: ool bsedon ety peefie el

Endocr Pract. 2016 Sep 2;22(Suppl 4):1-42.



2. TTOVOUAIKG KaTtaypuaTa

Figure 1: Vertebral fracture variations

wedge biconcave

-3 mild

]
f‘ : | . (20-25%

= | , height loss)

. < moderate
(25-40%
/ . 4 height loss)

severe
(>40%
height loss)

Source: Genant HK, Wu CY, van Kullk C, Nevitt MC, Vertebral fracture assessment using a
semiquantitive technique. J Bone Miner Res. 1993; 8:1137-1148




a Karayuata

2 TTOVOUAIK




KatayuaTa 1oXiou

/ Types of hip fracture/

l © ' .

One type of a Another type of
A non-displaced non-displaced a non-displaced
intracapsular extracapsular extracapsular
hip fracture hip fracture hip fracture




KatayuaTta 1gxiou

Pelyis




[lepaITEPW EKTIKNON KATAYUOATIKOU
KIvOUVOU

» 2.€ A00OEVEIC JE OOTEOTTEVIO I OOTEOTTOPWAON Ol OTTOI0I UTTOPEI VA
EXOUV PN-01EyvwoBEvVTa OTTOVOUAIKA KATAYUATA, CUVIOTATAI
vertebral fracture assessment (VFA) pye Tov KataAAnAo
eCoTTAiIouo DXA

» HISCD ouviota tn VFA o¢:
» OAEG TIG yuvaikes = 70 eTwv Kal avopes =80 eTwv Pe T-score <-1
» O€ VEOTEPOUG ME ATTWAEIO UYPouGs >4 eK
> 0¢ avagpepouevo 2K
> Oepartreia Ye p.0. KOPTIKOEIDN >3 PNVEC

» Av n VFA d¢gv gival diaBEaiun, JTTopouV va Yivouv TTAQYIEG
QKTIVOYPAQIEC 2.2

J Clin Densitom. 2015 Jul-Sep;18(3):393-407



Vertebral Fracture Assessment (VFA)

Change estimate of
fracture |

Vertebral Fx



Recognition of vertebral
fracture may

Change diagnostic
classification

Change estimate of
fracturerisk

Change treatment
decisions




20PKOTTEVIA

* O ouvduaopog XaunANG HAZaC OKEAETIKWY MUWV JE EITE XOUNAN
LUIKN 10XU ) MUIKA AEITOUPYIKOTNTO
« AuUZnon emTOAQCMOU PE TNV NAIKIO
« 45-54:9,1%
« 55-64:12,7%
 65-74: 14,5%

e 75-84:19,4%
« 285: 33.3%

e 2.7 POPEC NEYOAUTEPOC KIVOUVOC KOTAYUATOC Kal 2,1 pOpEC

LEYAAUTEPOC KIVOUVOC TITWOEWV

Anagnostis P, et al. Maturitas 2015;82:56-64



20PKOTTEVIA

« 1,8-13 @opEC aucnuEVOC KivOUVOC OOTEOTTOPWONG

* AlAQOPETIKEC PEBODOI EKTIHNONG MUIKAG MAlag, 1I0XUOG Kal

AEITOUPYIKOTNTAG

* [Nlapayovrteg KivOUvou:

= HAKKia

®uMo (1T Q)

J OwNaTIKNG dpaacTnNPIOTNTAG
J TTPOCANWNG TTPWTEIVWV
Avetrapkela Birapivng D

Anagnostis P, et al. Maturitas 2015;82:56-64



Al0YyVWOTIKN TTPOCEYYION

loTopIKO-EAEyX0C yia deuTepOTTadn aitia

KAIVIKN e€€Taon

BaoIKOG epyaocTnPIOKOC EAEYXOGC

EIQIKEC €eTAOEIC VIO OEUTEPOTTAON AITIA-OPUOVIKOI
TTPOCOIOPIOHOI

A€EIKTEC OOTIKING AVAKATAOKEUNG ?7

ATTEIKOVIOTIKEC JEBODOI

Raisz LG. N Engl J Med 2005;353:164-171
Watts NB, et al. JCEM 2012; 97: 1802-1822



Table 8
Factors That Increase Risk of Falling and Fracture

Neurologic disorders
Parkinson discase
Seirare dasorder
Pernipheral neunropathy
Prior stroke
Dementia

Impaired gait and/or balance

Autonomic dysfunction with orthostatic hypotension

Impaired vision
Impaired hearing
Frailty and deconditioning
Proximal mvyopathwy
Sarcopemia
Medications
Sedatives and hypnotics
Antihypertensive agents
MNarcotic analgesics
Environmental factors
Poor lighting
Stairs
Shppery floors
Wet. icy, or uneven paverment
Uneven roadways
Electric or telephone coxrds
Walking large dogs. being trnipped up by small dogs
Throw mgs

Positioning in a wet or driy bathtub

Endocr Pract. 2016 Sep 2;22(Suppl 4):1-42.



Table 12

Laboratory Tests to Consider in Detecting Secondary Osteoporosis

Complete blood cell count

Serum chemustry, including caletum, phosphate, total protetn, albumun, liver enzymes, alkaline phosphatase, creatinine,
and electrolytes

24-h collection for caleum, sodium, and creatinine excretion (to identify caletum malabsorption or hypercaleuria)
Serum 25-hydroxyvitamin D

Additional tests if clmically indicated might nclude (but not linited to):

Serum mntact parathyroid hormone concentration for possible primary or secondary hyperparathyroidism
Serum thyrotropin

Tissue transglutaminase antibodies for suspected celiac disease

Serum protein electrophoresis and free kappa and lambda light chains for suspected myeloma

Unnary free cortisol or other tests for suspected adrenal hypersecretion

Serum tryptase, urine N-methyllistidine, or other tests for mastoeytosis

Bone marrow aspiration and biopsy to look for marrow-based diseases

Undecalefied iliac erest bone biopsy with double tetracycline labeling

Recommended for patients with bone disease and renal failure to establish the correct diagnosis and direct management
May be helpful 1n the assessment of patients with the following:
Suspected osteomalacia or mastocytosis when laboratory test results are inconclusive

Fracture without major trauma despite normal or high bone density
Vitamuin D-resistant osteomalacia and sinular disorders to assess response to treatment

Genetic testing for unusual features that suggest rare metabolic bone diseases




AOMH THZ NAPOYZIAZHX




Mn @apuaKEUTIKN BeparTreia

Huepnoia mpocAnyn 1000-1200mg Ca, KaTta TTpoTiunon ME TIC TPOPEC
2UpTTARpwua 500-1000 mg/nuépa, OtTou XpEelaleTal

Bitapivn D (XoAnKaAoIpePOAN), yia etTiteuen emmitredwy 25(0OH)D >30

ng/ml (10iw¢ o€ aoBeveic upnAou Kivouvou)
1000-2000 xoAnkaAoipepoAng 1U/d 1 50,000/w yia 8 eBOouAdES

2uvtipnon ue 800 IU xoAnkaAoipepoAng/d

Endocr Pract. 2016 Sep 2;22(Suppl 4):1-42.



Mn @apuaKEUTIKN BeparTreia

Aoknoeic apong Papouc 30-40 Aetrtd/d, 3-4 @popéc TNV efdoUAda
ATTOoQUY AAKOOA (<2 povadec/d)-Katrviopuarog

[TeplopIoPOC KAPEIVNC

Bitauivn K?

2TPATNYIKEC TTPOANYNG TWV TITWOEWV

Endocr Pract. 2016 Sep 2;22(Suppl 4):1-42.






[10TE;

e 2¢ T-score <-2,5 oe OM22, auxéva pnplaiou, oAIKO
I0Xi0, KATW TPITNMOPIO KEPKIOAC

e 2€ 00TeOTTEVIA N XANNAN BMD Kal IOTOPIKO KATAYUATOC
eubpauaoTOTNTOC

e 2¢g oaTeotrevia kal FRAX >20% via peiov
OOTEOTTOPWTIKO KATAYHA 1 >3% Yia KATAYUO I0XioU

Endocr Pract. 2016 Sep 2;22(Suppl 4):1-42.



OepaATTEI0 OPMOVIKNS UTTOKATAOTAONG
(0O0Y)

«Xoprynon kadnuepivwg, idia wpa

NS NUEPAC (p.0) | 2/eBdopada A. Xopnynon 12-14 nuépeg (KUKAIKO

(S100EPNIKA) OXNpa) : : :
-TUVrBNC 360N Eugavion euunivou puoeswg
. B. Xoprjynon kabnuepiva

17B-estradiol: 1-2mg/nuépa (ouvexEc oxnua)
Conjucated estrogens: 0,3-0,625 Xwpig ePpavion Purvou pUoEWG
mg/nuépa
Oestradiol patch: 25-50 ug *Agv XOpnyeiTal 0€ YUVaiKeG Ye
2/eBdoudda IOTOPIKO UOTEPEKTONNG
Oestradiol gel: 1-5 g/nuepa » H dogoloyia avaloyn Tou

OlI0TPOYOVOU
*50mg/6unVveg



Emimrrwoeig Tng ©0Y oTnVv 00 TIKN
OTTWAEIO

H ©@OY cival atroteAeopaTikr) otn diatipnon TG OCTIKAG TTUKVOTNTAC, OTNV
TTPOANWN TNG 0OTEOTTOPWONG KAl TNV MEIWON TNG ENPAvVIONS KaTayuatwyv OM22
KQl I0Xiou

Q@ewpeiTal TTPWTNG YPAMMNG O ACOEVEIC UE TTPWINN WOBNKIKA AVETTAPKEIA KAl O€
METEMMNVOTTIAUCIAKEG YUVAIKEG <60 £TWV, 10iWG OTAV CUVUTTIAPXOUV
METEUMNVOTTIAUCIAKA CUNTITWHOTA

AEN gvdegikvuTal uOvo yia TNV QVTIMETWTTION ) TTIPOANYN TS OOTEOTTOPWONG O€
yuvaikeg >60 eTwv

H dpdon Tou o1oTpoydvou €ival DOCOECAPTWHEVN

EvaAAakTIKEC TG ©OOY Beparreieg (T1X dipwao@ovika) HETA TN dlakoTrA TG @O0Y

Rees M, et al. Management of the menopause. 5 Edition, CRC Press, 2011
Panay N. Best Pract Res Clin Obstet Gynaecol 2009;23:129-40



TigtTOAOVN

* 2TEPOEIOEC UE OIOTPOYOVIKEG, TTPOYEOTEPOVIKEC KOl AVOPOYOVIKEC OPATEIC
o ATTOTEAECUATIKN OTNV BEATIWON TWV EYPNVOTIAUCIOKWY CUPTITWUATWY

* Meiwon Tou KIvOUVOU OTTOVOUAIKWYV KAl UN-OTTOVOUAIKWYV KaTayuaTwy (45%,
26% avrTioToIxa)

* | kivduvou AEE (47%)

* AvTIKpouopeva aToixeia yia Ca yaoTtou

Anagnostis P, Stevenson JC. Managing the Menopause.
Cambridge University Press,2015



EKAEKTIKOI EVEQYOTTOINTEC
oloTpoyovwyv (SERMS)

OI10TPOYOVIKEC KOl AVTI-OIOTPOYOVIKEC I01I0TNTEG, AVAAOYA UE TOV I0TO
OTOXO (aywVvIOoTIKA OpACn OTO 0COTO, AITTidIa

AVTOYWVIOTIKI O€ NAOTO, EVOOUNTPIO
2T OOTA = OVOLOTOAN OOTLKNC ATIWAELAC ATIO OOTEOKAAOTEC

Raloxifene:
— 161% TG emmimmTwong Twv 2K o€ yuvaikes Xwpic 1I0TOPIKO
— & 37% o€ ekeiveg pe LoTOPLKO
— [Mpootaocia amno dinBntkd Ca paotod.
— AE: DVT, €€Ayelg, KpAUTTEC, UTTEPTTAACIO EvOOUNTPIO

Basedoxifene
- J ZK kata 42%,

— J unN-ZK o€ upnAou kivdouvou aoBeveic katd 50% kai 44% o oUYKPION ME
placebo kai raloxifene

Anagnostis P, Stevenson JC. Managing the Menopause
Cambridge University Press,2015



AlPwWaPOVIKA

2UVOETIKA avaAoya Tou TTUPOPWOPOPIKOU 0GEOG |C|> |<|>

HO—P—O—P— OH

OH OH

Pyrophosphate Bisphosphonate

AvVOOTOAN OCTIKNG atToppOPnonG, MEow avaoToAng Tng farnesyl pyrophosphate
synthase, (€vCupuo KA£I0i 0TO OPOUO TOU PEBAAOVIKOU), avaoTOAr] OOTEOKAQOTIKNAG
dpaoTnNPIOTNTAG

AAevOpovaATn, plosvdpovarn, INTTavdopovartn, COAEOPOVIKO 0gu
| 40-70% kivduvou yia ZK
| 30-40% kivduvou yia un-2K

| 40-50% kivduvou yia Katayuata Ioxiou aAevdpovarn, pioevopovaTtn, (oOAedPOVIKO OCU

AE (oTrdvieg): oloo@ayiTida, KOATTIKA Japuapuyr), ATUTTA KATAYUATA I0XI0U,
00TEOVEKPWON YvaBou, avTidpaon ogeiag eaong

Anagnostis P, Stevenson JC. Managing the Menopause.
Cambridge University Press,2015



TepimrapaTion

H diakekopuévn xopriynon PTH — 1 ooTeoAACTIKAG
OpaOTNPIOTNTAC.

Tepimraparidon: avaocuvdouaouévn PTH, 1-34 N-TEAIKO TuRpa
TOU QUOIKOU popiou TG PTH i To aképailo popio tng PTH

T 00TIKOU OXNMUATIONOU O€ JEYAAUTEPO BaBuO atrd aAAa
PApMaKka, OTTWC dloPwaoovika oe OMZZ kal 10Xio

BeATiwon MIKPOAPXITEKTOVIKAG OOTOU (OUVOECIUOTNTAG
OOKidWV) a€ OTTOYYWOEC KAl PAOILWDEC OOTOUV

Anagnostis P, Stevenson JC. Managing the Menopause.
Cambridge University Press,2015



TepimrapaTion

| 70% K, | 38% un-2K

2.€ A0Beveic ye UYPNAO KaTaypaTiko Kivduvo, OTTwg T-score
<3.5 ] Tponyoupeva KATayuara eubpaucTtoTnTaC N O€
BepaTreia ye KOPTIKOEION

YT1rodopiwg 20ug/nuépa

AE: avTtidpaon utrepeualiocdnaoiag, vauTia, TTavo oTa AKpPAa,
KeEQAAaAyia, (AAn, uttepacBeaTiaIyia, UTTEPACBETTIOUPIA,

Anagnostis P, Stevenson JC. Managing the Menopause.
Cambridge University Press,2015



Denosumab

* Denosumab
P Prefusion
b

osteoclast

Multinucleated

J osteoclast
Growth factors

Hormones
Cytokines

@ Current Medicine Group




The Effect of Denosumab on Fracture Risks at

36 Months
Phase 3: The FREEDOM Trial
ARR = 1.5% M Placebo
== 0
ARR =4.8% RRPR=B §? /0 . Denosumab
9%o - RRR =68% '
P < 0.001

8% - T T
= 8.0%
= 7% -
(=]
Lyp ]
= 000
c
S 5% -
S 4oy -
g ‘
g 3% 1 ARR = 0.5%
'S RRR =409
£ 2% 1 P=0.04 :

1% - |

0.7%
0% -
New Vertebral Nonvertebral Hip
Primary Endpoint

ARR = absolute nisk reduction; RRR = relative risk reduction
Cummings SR, et al. N Engl J Med. 2009;361:756-765.



Denosumab

60 mg, utTodoPIWG, ava 6 NNVES
MeAETEC atTOoTEAEOUATIKOTNTAG YIa 10 €Tn

EvdeikvuTtal Kupiwg o€ aoBeveic e uPnAd Kivouvo KATAYUOTOC 1)
TTOAAQTTAOUG TTAPAYOVTEG KIVOUVOU YIa KATAYHA | ME JN avoxn
AAAWV Bepatreiwyv

QAUENMEVOGC KivOUVOC AOIMWECEWYV (KUTTAPITIOO, OUPOAOIMWCEIG),
MUQAYIEG, UTTaOBEaTIAIMIO, OOTEOVEKPWON YVABOOU, ATUTTA KATAYMATO
unplaiou

Anagnostis P, Stevenson JC. Managing the Menopause.
Cambridge University Press,2015



2. TPOVTIO

AITTA ooTeo-avaBoAIKn Kal avTI-KaTaBoAIK dpdon

[MBavry dpdon (aywVIOTIKI) HECW TOU UTTODOXED TOU ACRECTIOU
CaR.

AvaoToAr ooTeoKAAOTIKNG dpaaTnpIioTnTag ( T OPG |RANKL)
2 g sachets/ nuépa

1 41% 2K, | 19% un-ZK,

> 74 €Twv Kal T-score <2.4, | 36% KIivOUvou YIa KATayua 10Xiou

AE: TEZ, DVT, nwoivo@iAia, T kapdiayyeliakou KivoUvou

Anagnostis P, Stevenson JC. Managing the Menopause.
Cambridge University Press,2015



Table 17

Summary of Evidence for Fracture Risk Reduction

Fracture risk reduction
Drug Vertehral | Nonvertebral Hip

Alendronate (Fosamax) (197 [EL I; RCT)) Yes [Yes Yes
Caleitonin (Miacaletn, Fortical) (177 [EL 1: RCT]) Yes | Noeffect demonstrated® | No effect demonstrated®
Denosumab (Prolsa) (198 [EL 1; RCT]) Yes |Yes Yes
Ihandronate (Bomva) (173 [EL 1; RCT], 204 [EL 1; RCT]) Yes  |Noeftect demonstrated® | No effect demonstrated®
Raloxifene (Evista) (178 [EL 1; RCT]) Yes | Noeffect demonstrated” | Noeffect demonstrated”
Risedronate (Actonel, Atelvia) (174 [EL 1; RCT], 173 Yes |Yes Yes
[ELL;RCT)
Tenparatude (Forteo) (180 [EL 1; RCT, parttal blinding], 203 | Yes | Yes No effect demonstrated®
[EL2:RCCY))
Loledronic acid (Reclast) (189 [EL 1; RCT]) Yes [Yes Yes







R MeAAOVTIKEC BEPATTEIE

OO 10, 1O Fisid 19 H ] 5-2 35H-2

ORGIMNATL ARTICLE

Effect of thhe cathepsin K inhibitor odanacatib administered
once weelklyv on bone mineral density in Japanese patients
with osteoporosis a double-blind., ryramdomized.
dose-finding studw

T. MNakammura - W Shiraki - . Fukunaga -
T. Tomuormitsw - A O, Santora - R, Tsai - . Foajimmuota -
M. MNakagomi - H. Tsubowc hi - . Rosenberg - 5. LUichida

g

Lumbar Spine Total Hip
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[=]

Week

Trochanter
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% Change From Baseline (SE)
% C hanga From Basalina (SE)

T
24

Waek Weak

Stepwise Linear Trend Test &t each time point: . = — MK-0E22 10 mg o— MK-0822 50mg
' —i— ME-DB22 25 mg ---*- Placebo




Odanacatib

AvaoToAn kaBewivneg K, Baoikd €viupo atroppo@nong BepéAiag
ougiag Tou ooToU

EuTTAEKETAI HOVO OTN AEITOUPYIO TWV OOTEOKAQOTWY XWPIC va
eTTNPEAClEl TN oUCEUCN OOTEOKAQOTWV-00TEOBAACTWY
Aooco-ecapTwpevn: ™ BMD OMZZ (7.9%) kai 10xiou (5.8%), 50

mg/w yia 3 €1n.

Anagnostis P, Stevenson JC. Managing the Menopause.
Cambridge University Press,2015



MeAAOVTIKEC BepaTTEIEC

Parathyroid gland \@( N ) ﬂ
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Nucleus

0000000000

Gene transcription
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ThPTH( 1-84).
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Parathyroid cell \




«#= Placebo == Alendronate =#= Teriparatide =#= 210 mg of Romosozumab monthly

A Lumbar Spine B Total Hip C Femoral Neck

Percentage Change from
Baseline
Percentage Change from
Baseline
Percentage Change from
Baseline

Study Month Study Month Study Month

N Engl J Med 2014 Jan 30;370(5):412-20



ORIGIMNAIL ARTICILE

Romosozumab Treatment in
Postmenopausal Women with Osteoporosis

A Incidence of New Vertebral Fracture
M Placebo M Placebo = Denosumab
Il Romosozumab B Romosozumab = Denosumab
4 12 Mo 4 24 Mo
Risk ratio, 0.23
P=0.001
3+ 3 =
Risk ratio, 0.27 |
= P=0.001 =
= = ,
£ 2] | @ . 2.5%
= = (B4/3327)
= =
& 1.89% &
(59/3322)
1 1+
0.5% 0.6%
1673321 (21/3325)
o (16/3321) o
Placebo Romosozumab — — = Placebo —+ Denosumab — = — Romosozumab — Denosumab
B First Clinical Fracture in Time-to-Event Analysis C First Nonvertebral Fracture in Time-to-Event Analysis
100 5 100—
904 2 . 90
S 20 3 =& 20
3 =]
g 70- > 2 70
b= 60 1 = 60—
L=} L=
ar S0 0 = S0
2 a0 é 40—
= 30 E 30
E 20— S 20
o 10 b 10
o sy ' e me a il T el B B e el
I - 1 T 1 0 T T T 1
(0] =1 12 18 24 [¥] 6 12 18 24
Month Month
Mo. at Risk Mo. at Risk
Placebo 3591 3316 3134 3037 2955 Placebo 3591 3318 3145 3052 2967
Romosozumab 1589 3317 3148 050 2968 Romosozumab 3589 3318 3149 3051 2970

N Engl J Med 2016; 375:1532-1543




Abaloparatide (PTHr-p avaAoyo)

Lumbar Spine Femoral Neck Tot! Hip

1l U
Weeks

J Clin Endocrinol Metab 100: 697—706, 2015



[10T1€ N BepaTtreia gival
QTTOTEAEOUATIKN

o Av OgV £XOUV EUPAVIOTEI VEQ KATAYMOTO
« HBMD €£xel augnOei N cival otaBepn

* O1 O€IiKTEC OOTIKOU UETABOAIOUOU £XOUV EAATTWOEI

Diez-Perez A, et al. Osteoporos Int 2012; 23: 2769-74.



TpoTrotroinon aywyng oTIC
OKOAOUBEC TTEPITITWOEIC

A) Epgavion dU0o 1) TTEPICCOTEPWYV KATAYUATWY EUBPAUCTOTNTAC

B) Eugdvion evog KATAYUOATOC EUBPAUCTOTNTAG KAl Augnuéva
emmireda Tou SCTX R Tou PINP otnVv apxr Xwpic anuavTikn
ueiwon Katd tn dIAPKEIA TNG BEPATTEIAC ) ONUAVTIKN MEIWON TNG
BMD n kai Ta duo.

[) TautOxpOVN ATTOUCIa ONUAVTIKNG MEIWONS TWV ETTITTEOWYV TOU
sCTX n PINP kal onuavtikng eAdrtwong tng BMD

Diez-Perez A, et al. Osteoporos Int 2012; 23: 2769-2774.



AlakoTtrn 6epaTtreiac (drug holiday)

Table 1 Existing evidence regarding the effect of bisphosphonate drug holiday on bone mineral density (BMD), bone turnover and fracture nisk (in comparison with treatment continuation)

Bisphosphonate

Alendronate

Alendronate

Study, year

Black™, 2006

FLEX Research Group

Schwart®®, 2010

FLEX, post-hoc analysis,
patients at high nisk after

§ years of treatment
(T-score <=2.5)

Total study ~ Drug

Lumbar BMD

decline but above
pretreatment levels

Femoral BMD

decline but above
pretreatment levels

Bone turnover

increase but above
pretreatment levels

Vertebral fractures

Non-vertebral
ractures

increased risk of new clinical, no difference

but not morphometric

fractures
no difference

increased risk

Zoledronic acid

Zoledronic acid

Black™, 2012
HORIZON-PFT

Black™, 2015
2nd extension to
HORIZON PET

decline but above
pretreatment levels

no difterence

decline but above
pretreatment levels

no ditference

increase but above
pretreatment levels

no difference

mereased nsk of

new morphometric,

but not clinical fractures
no difference

no difference

no difference

Risedronate®

Risedronate’

Watts™, 2008,
VERT-MN trial

Eastell™, 2011,

Ir‘ ri.

duration  holiday
years) years)

10 5

10 5

6 ]

9 ]

1 1

§ 1

decline but above
pretreatment levels

no difference

decline but above
pretreatment levels

increase to

placebo levels

neck BMD: maintained; increase to

risk remained
lower compared
with placebo
o difference

no difference

with placebo group




AlakoTtrn BepaTtreiac (drug holiday)

e [1a 1-2 €Tn PETA ATTO 4-5 £TN AAEVOPOVATNC KAl UETPIO
KATAYMATIKO KivOUVO

 [1a 1-3 €T, META ATTO 3 £TNOIEC EYXUOEIC COAEVOPOVIKOU
0¢€0C

« OXIl og aobeveic ye T-score <-2,5 | YE EPPAVION EVOC
KATAYMATOC KATA TN dIAPKEIQ TNG BepaTreiag

Anagnostis P, Stevenson JC. Climacteric 2015;18(Suppl 2):32—38



AACE/ACE 2016 POSTMENOPAUSAL OSTEOPOROSIS TREATMENT ALGORITHM

Lumbar spine or femoral neck or total hip T-score of < -2.5, a history of fragility fracture, or high FRAX® fracture probability*

Evaluate for causes of secondary osteoporosis

Correct calcium/vitamin D deficiency and address causes of secondary osteoporosis

= Recommend pharmacologic therapy
= Education on lifestyle measures, fall prevention, benefits and risks of medications
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AACE/ACE 2016 POSTMENOPAUSAL OSTEOPOROSIS TREATMENT ALGORITHM

Lumbar spine or femoral neck or total hip T-score of < -2.5, a history of fragility fracture, or high FRAX® fracture probability*

Evaluate for causes of secondary osteoporosis

Correct calcium/vitamin D deficiency and address causes of secondary osteoporosis

= Recommend pharmacologic therapy
= Education on lifestyle measures, fall prevention, benefits and risks of medications

Mo prior fragility fractures or moderate fracture risk™

*  Alendronate, denosumab, risedronate, zoledronic acid*™™
» Alternate therapy: Ibandronate, raloxifene
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AACE/ACE 2016 POSTMENOPAUSAL OSTEOPOROSIS TREATMENT ALGORITHM

Lumbar spine or femoral neck or total hip T-score of < -2.5, a history of fragility fracture, or high FRAX® fracture probability*
Evaluate for causes of secondary osteoporosis
Correct calcium/vitamin D deficiency and address causes of secondary osteoporosis

= Recommend pharmacologic therapy
= Education on lifestyle measures, fall prevention, benefits and risks of medications

Mo prior fragility fractures or moderate fracture risk™

*  Alendronate, denosumab, risedronate, zoledronic acid*™™
» Alternate therapy: Ibandronate, raloxifene

Reassess at least yearly for response to therapy and fracture risk
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AACE/ACE 2016 POSTMENOPAUSAL OSTEOPOROSIS TREATMENT ALGORITHM

Lumbar spine or femoral neck or total hip T-score of < -2.5, a history of fragility fracture, or high FRAX® fracture probability*
Evaluate for causes of secondary osteoporosis
Correct calcium/vitamin D deficiency and address causes of secondary osteoporosis

= Recommend pharmacologic therapy
= Education on lifestyle measures, fall prevention, benefits and risks of medications

Mo prior fragility fractures or moderate fracture risk™

*  Alendronate, denosumab, risedronate, zoledronic acid*™™
» Alternate therapy: Ibandronate, raloxifene

Reassess at least yearly for response to therapy and fracture risk

Increasing or stable BMD and
no fractures

Consider a drug holiday after 5
years of oral and 3 years of IV
bisphosphonate therapy

Resume therapy when a fracture
occurs, BMD declines beyond
LSC, BTM's rise to pretreatment
values or patient meets initial
treatment criteria
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AACE/ACE 2016 POSTMENOPAUSAL OSTEOPOROSIS TREATMENT ALGORITHM

Lumbar spine or femoral neck or total hip T-score of < -2.5, a history of fragility fracture, or high FRAX® fracture probability*
Evaluate for causes of secondary osteoporosis
Correct calcium/vitamin D deficiency and address causes of secondary osteoporosis

= Recommend pharmacologic therapy
= Education on lifestyle measures, fall prevention, benefits and risks of medications

Mo prior fragility fractures or moderate fracture risk™

*  Alendronate, denosumab, risedronate, zoledronic acid*™™
» Alternate therapy: Ibandronate, raloxifene

Reassess at least yearly for response to therapy and fracture risk

Progression of bone loss or
recurrent fractures

Assess compliance
Re-evaluate for causes of
secondary osteoporosis and
factors leading to suboptimal
response to therapy

Switch to injectable
antiresorptive if on oral agent
Switch to teriparatide if on
injectable antiresorptive or at
very high risk of fracture
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AACE/ACE 2016 POSTMENOPAUSAL OSTEOPOROSIS TREATMENT ALGORITHM

Lumbar spine or femoral neck or total hip T-score of < -2.5, a history of fragility fracture, or high FRAX® fracture probability*

Evaluate for causes of secondary osteoporosis
Correct calcium/vitamin D deficiency and address causes of secondary osteoporosis

= Recommend pharmacologic therapy
= Education on lifestyle measures, fall prevention, benefits and risks of medications

Denosumab, teriparatide, zoledronic acid***
Alternate therapy: Alendronate, risedronate

COPYRIGHT @2016 AACE. MAY NOT BE REPRODUCED IN ANY FORM WITHOUT EXPRESS WRITTEN PERMISSION FROM AACE.



AACE/ACE 2016 POSTMENOPAUSAL OSTEOPOROSIS TREATMENT ALGORITHM

Lumbar spine or femoral neck or total hip T-score of < -2.5, a history of fragility fracture, or high FRAX® fracture probability*
Evaluate for causes of secondary osteoporosis

Correct calcium/vitamin D deficiency and address causes of secondary osteoporosis

= Recommend pharmacologic therapy
= Education on lifestyle measures, fall prevention, benefits and risks of medications

Denosumab, teriparatide, zoledronic acid***
Alternate therapy: Alendronate, risedronate

Reassess at least yearly for response to therapy and fracture risk

Teriparatide for up Zoledronic acid

Denosurmnab
to 2 years

Continue therapy or Sequential therapy l;zzble;;%mlr;ume”ﬂ
consider adding with oral or injectable pytoraye
X L : ; If progression
teriparatide if antiresorptive agent
: of bone loss or
progression of bone
recurrent fractures,
loss or recurrent . I
consider switching
fractures : -
to teriparatide
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2 UUTTEPAOUATA

H ooTeotropwaon ival ouxvn Kal UTTodIayVWOUEVN VOOOG, UE

onNMAvTIKA BvnNTOTNTA KOl BVvNOI1uOTNTA

2. UXVQ o@eiAeTal o€ deuTEPOTTOON aiTIO

ATTaITEITal EAEYXOG OE OAEC TIC YUVAIKEC = 65 ETWV OAOUC
TOUG avopeg =70 eTWV Kal O€ VEOTEPEC NAIKIEC OTAV
OUVUTTAPYXOUV TTAPAYOVTEC T KATAYUATIKOU KIVOUVOU

2nNuavTikn N 0€on tou FRAX, mmépav t1ng DEXA



2 UUTTEPAOUATA

* Mn QapUAKEUTIKI) BEpaTTEia KAl AVTIMETWTTION AITIWV
OEUTEPOTTABOUC 0OTEOTTOPWONG TTPONYOUVTAI

« Ecaropikeuon Bepartreiag kal €TIAOYNC BEPATTEUTIKOU OXAMATOC
avaAoya e
— Ta diaBEoipa yéoa KAbe xwpag
— Tov katayuaTiko KivOuvo Kal TNV ATTOTEAECUATIKOTNTA
— To KO6oTO0G
— Tnv mponynBeica Bepartreia
— Toug KIvOUVOUG 0€ OXEON ME TA OPEAN
— Tic1diaitepdTnTEG KABE aoBevn (TEZ, veppikny AciToupyia, CUPNOPQWON KATT)

¢ 3 KAVOVEG:
— avTI-kaTaBoAIkS avTikaBioTaral atrd 1o duvaTtd TS idlag KaTtnyopiag
— p.o. avTikaBioTaral atrd eVECIUO
— 10XUPO avTIKOTARBOAIKO avTikaBioTartal atrd 0oTEOAVABOAIKO



EuxapiotTw yia Tnv mpoooxn oac



