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MPOEUPNVOTTOUCIOKEG YUVAIKES ME

XOMNARN ooTIKA pada dev Bewpeital OTI

TTACYXOUV ATTO OOTEOTTOPWON

AAnBeia n MuBog ?



MPOEUUNVOTTOUCIOKES YUVAIKES NE XOMNAR OCTIKI

pala dev Bewpeital OTI TTACXOUV ATTO OO TEOTTOPWON

* OLTIEPLOCOTEPEC TIPOEUUNVOTIOLUGLOKEC
YUVALKEC LE XapnAn ootikn pada ) KAaToypo
XxopnAng Biog exouv deutepomnadn
OO0TEOTIOPWON 1N OOTIKNC ATTWAELO KOLL TIPETIEL
vo. uTtoBaAAovTaL 0 KALWVLKO KOl EPYQLOTNPLOKO
e\eyyo yla devteponabn ooteomopwon

Endocrinol Metab Clin North Am. 2017 March ;
46(1): 117-133



*Secondary causes of osteoporosis in premenopausal women

*Any childhood disease that has
affected puberty and/or skeletal
development

*Premenopausal amenorrhea (eg
pituitary diseases, medications,
exercise induced amenorrhea) -
Anorexia nervosa

*Cushing syndrome
*Hyperthyroidism

*Primary hyperparathyroidism
*Vitamin D, calcium, and/or other
nutrient deficiency
*Gastrointestinal malabsorption
(celiac disease, inflammatory
bowel disease, cystic fibrosis,
postoperative states)

Rheumatoid arthritis, SLE,
other inflammatory conditions
*Connective tissue diseases, eg.
Osteogenesis imperfecta
Marfan syndrome

Ehlers Danlos Syndrome
*Diabetes (Types 1 and 2)

* Renal disease

Liver disease

*Hypercalciuria

*Other rare diseases, including
mastocytosis, Gaucher disease,
hemochromatosis,

hypophosphatasia

Endocrinol Metab Clin North Am. 2017
March ; 46(1): 117-133.



*Secondary causes of osteoporisis in premenopausal womentf
OAPMAKA

*Glucocorticoids

*Other medications with probable
relationships to osteoporosis:

cyclosporine)

*Antiepileptic drugs
(particularly cytochrome P450
inducers such as phenytoin,
carbamazepin

*Cancer chemotherapy
*Aromatase inhibitors

*GnRH agonists (when used to
suppress ovulation)

*Depo medroxyprogesterone
acetate (DepoProvera)
*Heparin

eproton pump inhibitors
*selective serotonin reuptake
inhibitors

*low molecular weight heparin.

Endocrinol Metab Clin North Am. 2017
March ; 46(1): 117-133.



AIATNQ2TIKOZ EAETXO2 A THN O2TEOMNMOPQ2zH

* OAHIIEZ I'A THN AIENEPTEIA METPH2zHZ O2TIKHZ NYKNOTHTAZ
2TO EAAHNIKO NAHOYZMO (ANAPEZ KAI T'YNAIKEZ) KAI AOINOY
EPTAZTHPIAKOY EAEMXOY INA THN AIATNQ2zH TH2
OZTEOMNMOPQ2zH2

The 2018 Guidelines for the diagnosis and treatment of

e HAIKIA <50 ETQON: osteoporosis in Greece.

Arch Osteoporos. 2019 Mar 15;14(1):39

* |OTOPLKO KATAYUATWVY XOUNANG Blag

*  Yroyovadlopog

* Mpwiun eppnvonavon (< 45 etwv)

e Juvdpopa duoamnoppodnong

* NMpwTtonadnc unepmapabupeoeldLoUOC

e DopUAKEUTLKN aywyn OXETWOMEVN UE ATTWAELA OOTLKNC pHaloc n/Ko
Kivbuvo Katdypatoc (Y otepoeldr), AVO.oTOAELC apwHATAONC, KTA)
* Etepa maBoloykd voopata oXeTWOUEVO UE ATIWAELO OOTLKNC
nadoc n/kot kivbuvo kataypatoc (my Pevpatoedbng ApBpitida,
>uvdpopo Cushing, Zakxapwdnc AwaBntne turnov 11 2, coPfapn
XAN, HIV Aolpwén, k.a.)


https://www.ncbi.nlm.nih.gov/pubmed/30877479
https://www.ncbi.nlm.nih.gov/pubmed/30877479

MPOEUUNVOTIAUCLAKI OCTEOTIOPWON
International Society for Clinical Densitometry
(ISCD)

* The ISCD recommends use of BMD Z scores

rather than T scores at the lumbar spine, hip
and forearm

* Young, otherwise healthy women should not
oe diagnosed with osteoporosis solely on the
nasis of low a BMD by DXA, unless there is a
nistory of fragility fracture or a secondary
cause of osteoporosis

Lewiecki EM, Gordon CM, Baim S, et al. International Society for Clinical Densitometry
2007 Adult and Pediatric Official Positions. Bone. 2008; 43:1115-21.




A=IOAOINHzH METPHZHZ O2TIKHZ NYKNOTHTAzZ -
OPIZMOI

Npo-EUUNVOTIOLUCLOKEC YUVALKEC Kol AvOpec < 50 sTwv:

H diayvwon tng ooteonopwonc v tiBeto povo amo tn
HETPNON TNG OCTIKAG MTUKVOTNTOC OE OLUTEC TLG NALKLOKEG OUAOE,
oAAG amarteiton Kot AAAN €vOeLén EAATTWHEVNC OCTLKAC
avtoxn¢ (rmy kataypa, vooog oXeT{OMeEVN HE AVENHEVO
KOLTOLY LOLTLKO Kivéuvo)

[MpoTLUNTEQ N XPrionN TwV Z-scores Kal OXL Twv T-scores, evw ol
SOKLUOL OpOL VLA TG NALKLEC QLUTEC €lval:

OOTIKN TTUKVOTNTO KATWTEPN TNC AVOLUEVOUEVN G NALKLAKAC
Sdlakvupavong: Z-score <-2,0

OOTIKN TTUKVOTNTO EVTIOC TNG AVAULEVOUEVNC NALKLOKAC
Sdlakvupavong: Z-score > -2,0.

To T-score TwV PUETPNOEWV QLUTWV KPATELTAL YlOL CUYKPLON UE
neAAovtika T-scores Twv aoBsvwyv autwy, LOLwe av auTtol
uTtoBailovtal og aywyn, n onolo Ba SLapKECEL TIEPAV TNC
nAtkiog Twv 50 eTwv.

Arch Osteoporos. 2019 Mar 15;14(1):39



https://www.ncbi.nlm.nih.gov/pubmed/30877479

MpoEUNVOITAUCLAKI OCTEOOPWON

International Osteop

orosis Foundation

(IOF)

e The IOF recommends use

those under 20 years, anc
the context of delayed pu

of Zscore< -2 to

define low bone mass in children, adolescents,

some over 20 years in
nerty

* In contrast to ISCD, the 10

- recommends use of T

scores in those aged 20-50 years and suggests
use of T score < -2.5 to define osteoporosis,
particularly in those with known secondary
causes or in the context of low trauma fractures
that provide evidence of bone fragility

Ferrari S, Bianchi ML, Eis

man JA, et al. Osteoporosis in young adults:

pathophysiology, diagnosis, and management. Osteoporos Int. 2012



*H pétpnon BMD o€ éva onueio apkei yia

VA OTTOQPACICOUME TNV £évapén N MN

aywyng

AAnBeia n MuBog ?



Eéetaoelc otnv Evapén mpwTtokoAAou

ALLOTOAOYLKEC KOl BLOXNIULKEG EEETAOELC
AcBéotio opou
AABoupivn opou (yia tnv d10pBwon tou acPeaotiov)
Owodopog opou
[eviKn aipatog
TKE
Kpeatiwvivn opou
AAKOALK dwodatdon opov (ALP)
Oupeoslbotpomnoc opuovn (TSH)
, ' The 2018 Guidelines for the diagnosis and treatment of

25 (OH) Brrapivn D opou .

] i j osteoporosis in Greece.
AcBeotio oupwv 24-wpou Arch Osteoporos. 2019 Mar 15;14(1):39

AnA€c aktwvoypadiec OMZZ F-P, OMZZ F-P

METPOELS OGTLKAC TTUKVOTNTOG

Ao onuaa DEXA OMz2X — DEXA IZXI0Y(katd mpoTipnon oTo KN EMKPATOUV
MEAOC EKTOG ATTO ELOLKEC TIEPUTTWOELC TTY ApOpOoTAQOTLK KATT)


https://www.ncbi.nlm.nih.gov/pubmed/30877479
https://www.ncbi.nlm.nih.gov/pubmed/30877479

OePATTEUTIKN AyWYN TTPETTEI VA AdBouV Ol
YUVQIKEG UE

AAnBeia n MuBog ?




W e

nd

NMepumtwoelc acBevwv (avdpec Ka
YUVOLKEC) ME OLVAYKN OYWYNG

2TTOVOUALKO KaTaypo xapnAng Biog

Katayua toxiouv xapunAng Blog

Meplocotepa amo eva £tepa Kataypata xapunAng Blag (my kataypa kepkidog)
METpnon 0OTLKAG TTUKVOTNTOC LoXiou (OALKO Loxlo i auxEvac punpaiou) n/kat
O.M.2.2. ue T score £-2,5

MEtpnon o0oTLKAC Ttukvotntac e T score petaly -1,0 kat -2,5 (ooteomnevia)
aAAQ pe 10-eT) kataypatiko Kivouvo (FRAX) = 10% yla peillov 00TEOTIOPWTLKO
KAaTtoypa n/kat = 2,5% ywa kataypo oxiou, ywa atopo nAtkiag 50-75 etwv.
MEtpnon o0oTKAC Ttukvotntac e T score petaly -1,0 kat -2,5 (ooteomnevia)
aAAQ pe 10-eT) kKatoypotiko Kivouvo (FRAX) > 15% yia peilov 00TEOTIOPWTLKO
KAToypa n/kat = 5% yla kataypo toxiou, yo dtopo nAtkiag avw tTwv 75 etwv.

2e KABe aAAN T[EpLT[TwGI‘] OUVLOTATOL ETIOVEKTLUNGN OE XPOVLKO 5LOLGTF] o OxL
umporspo TOU €VOG erouq, EKtoq gQv 0TO pecodlaotnua T[pOKUl.|JEL KATAYMQ
XoNANG Blag, cuvoonpotnta p aAAn popUAKEUTIKA aywyn.

The 2018 Guidelines for the diagnosis and treatment of osteoporosis in Greece.
Arch Osteoporos. 2019 Mar 15;14(1):39



https://www.ncbi.nlm.nih.gov/pubmed/30877479
https://www.ncbi.nlm.nih.gov/pubmed/30877479

AoOevnc uTTo aywyn HE HEIWON TNG

OO TIKNG TTUKVOTNTOG I KATAYMO

Bewpeital OTI TTAPOUCIALEl atTToTUXIA

oTNV aywyn Kol TTPETTEl Vo aAAAEEl

PAPHAKO

AAnBeia n MuBog ?



« Amotu)ia aywyne»
Antatteitat n mToPEAEVGN TOUAAXLOTOV EVOC
£TOUC AYWYNC

MeTa TNV CUUTTANPWON EVOC ETOUC AYWYNC WG
arotuyxla aywync Bewpeltadt:

1. Hepdavion SU0 TOUNAXLOTOV VEWV
OOTEOTIOPWTLKWY KOTOYUATWVY

4

n
2. EvOc vEOU 00TEOTIOPWTLKOU KATAYLLATOC, LE
Tautoxpovn twon the BMD (urtoAoylopevn e
Ta apxka g/cm?) toulaytotov 5% otnv OM23 N
4% oTO LOXLO, LETPNMEVN OTO LOLO apXLKO
Lnxavnua

The 2018 Guidelines for the diagnosis and treatment of osteoporosis in Greece. Arch Osteoporos. 2019 Mar 15;14(1):39



https://www.ncbi.nlm.nih.gov/pubmed/30877479

MeTA TNV TTEVTAETIA TNGS AYWYNG Ol

ao0eveig TTOU TTAPOUCIA{OUV OCTEOTTEVIA

TTPETTEI va SIAKOTTTOUV TNV AyWwYN

AAnBeia n MuBog ?



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

l

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

2N

Reassess benefits/risks Hip BMD T-Score < -2.5 )
Consider continue BP Y or OR
change to alternative therapym
Reassess every 2-3 years

high fracture risk @)

Yl lNU

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

Reassess every 2-3 years




Review

Safety issues with bisphosphonate therapy for

osteoporosis

Ernest Sureshl, Michael Pazianas2 and Bo Abrahamsen3,4

Tase 3 Long-term extension trials that followed up patients who discontinued BP

Study design Change in BMD
FLEX [21] Fatients who received 5 years of Compared with continuing
alendronate in Fracture alendronate, switching to
Imtervention Trial (FIT) were placebo resulted in decling in
randomized to additional 5 BMD at hip (—=2.4%) and spine
vears of alendronate or placebo  (=3.7%). Mean BMD sfill re-
mained above pre-treatmeant
levels from 10 years eardier.
HORIZON-PFT Fatients who received Hip BMD remained constant in

extension [92] zolendronate for 3 years ware
randomized to 3 additional
vears of zolendronate (£6) or

placebo (Z3F3).

Z6 group, but dropped slightly
in Z3P3 group (although still
above pre-treatment lewels).

VERT extension [83] Patients who received 3 years of
risedronate or placebo were
followed up for a further year

following discontinuation of
treatment.

Hip and spine BMD declined in
both groups, but remained
above pre-treatment levels in
risedronate group.

Diference in fracture risk

Those who continued
alendronate for 10 years had
fewer clinical vertebral
fractures (5.3% vs 2.4 %),
but there was no difference
in rate of morphometric
(radiographic or
asymptomatic) fractures.

Mo difference in risk of
non-vertebral fractures
between the two groups.

Momhometric vertebral fracture
rates were lower in Z6
compared with Z3P3
(3.0% v= 6.2%)

There was no difference in rate
of non-vertebral, climical
vertebral or hip fractures
between the two groups.

Incidence of morphometric
fractures was 46% lower in
the fommer risedronate group
(relative risk 0.54) companed
with former placebo group.

Rheumatology 2014;53:1931



For patients who have completed five consecutive years of
oral or denosumab treatment as well as for those who have

had
three consecutive years of i.v. bisphosphonates

1. TpEmeL va YIVETAL TO TIANPEC OPYLKO TIOKETO TNC
Sdlayvwaonc yua va dtarmiotwOel o akpBnc kivouvoc
KOTAY LOLTOG

2. Noa SlamiotwBolv TUXOV VEEC EPYOCTNPLAKEC N
OPMOVLKEC SlaTtapaxeC N LOPPOUETPLKA OTIOVOUALKA
KOTAY LoLTaL

3. Emavektipnon cuppopdwonc aywync

2€ EPIMTWON HLOKOTAC TNE AYWYNCS KALWVIKN
enoavektipnon kot BMD o€ 1 €toc

The 2018 Guidelines for the diagnosis and treatment of osteoporosis in Greece.
Arch Osteoporos. 2019 Mar 15;14(1):39



https://www.ncbi.nlm.nih.gov/pubmed/30877479

MeTA TNV TTEVTAETIA TNGS AYWYNG Ol

ao0eveic TTOU TTAPOUCIAlOUV XOMNAO

KivOUVO KAOTAYMOTOG TTPETTEI VO

OI0KOTTTOUV OTTOIaOTTOTE AYWYN

AAnBeia n MuBog ?



When to stop ? when to switch ?
Guidelines from Swiss Association Against OP (2017)

BP TPT
SERMs y Dmab for 2
for 3.5 for 3 years (IV BPs) for 4-5 years or
calhe S Sl or 5 years (oral BPs) years
Low High Low High Low High
Risk Risk™ Risk Risk* Risk Risk™”
v
Consider Consider Consider Consider  No drug holiday, Consider No drug holiday
drug holiday switch to drug holiday switch to TPT but continue Dmab but
BP/Dmab or Dmab switch to or switch to
Reassess Reassess BPs add P71 BPs or Dmab
every 2-3 years gvery 2-3 years for 12-24 mts
sequential sequential
therapy therapy

High risk: - Hip, spine or multiple fractures before or during therapy
- Femoral neck BMD below -2.5 SD (T-score) if age < 65; <-2 T.sc. If age >65 and/or frequent falls
- Continuing hormone ablative therapy
- 2" osteoporosis, continuing glucocorticoid therapy
Meier et al, Swiss Med Weekly 2017



AIAKOIH
DENOSUMAB



Bone 105 (2017) 11-17

Contents lists available at ScienceDirect

Bone

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

Review Article

Discontinuation of Denosumab therapy for osteoporosis: A systematic @Cmssm,k
review and position statement by ECTS

Elena Tsourdi *7, Bente Langdahl ¢, Martine Cohen-Solal 9, Bérengere Aubry-Rozier ¢, Erik Fink Eriksen
Nuria Guanabens &, Barbara Obermayer-Pietsch ™, Stuart H. Ralston, Richard Eastell ¥, M. Carola Zillikens “*
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Contents lists available at ScienceDirect

Bone

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

Review Article

Discontinuation of Denosumab therapy for osteoporosis: A systematic
review and position statement by ECTS

@ CrosshMark

Elena Tsourdi *P, Bente Langdahl ¢, Martine Cohen-Solal d Bérengere Aubry-Rozier %, Erik Fink Eriksen £
Nuria Guaiabens &, Barbara Obermayer-Pietsch ™, Stuart H. Ralston/, Richard Eastell ¥, M. Carola Zillikens “*
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Fig. 3. Effects of stopping denosumab on bone tumaover.



Off-treatment Vertebral Fractures
(Percent [Number of Subjects])

Subjects With Prior Vertebral Fracture at

All Subjects the Beginning of Off-Treatment
12%' 129%
109 10% -
8%- 8%
6% 6%-
4% 4%
2% 2.1% 2%
(n=10)
Dﬁ_ 1
Placebo Denosumab Denosumab
N= 470 1,001 N = 255

= New VFx =Multiple New VFx

» Nonvertebral fractures during the off-ireatment period were-balanced between groups

VFx: vertabral fracture; MVFx: multiple vertsbral fractures Brown, Ferrari et al., ASBMR 2016




Awokori) denosumab

To denosumab og avtiBeon e ta dSipwodovika dev
amoBnkeveTOL OTA OOTA

Meta ™ dlakorn Tou va mopatnPEITaL ToXEio amwAEgLy TOU 19epan£uru<00
anore)leouarog (rebound phenomenon), n onoia )(apakmpLZerat aro pelwon g
OOTLKIG TUKVOTNTOC O€ enineda mpo z?epanaag ueoa o€ dtaotnua 18-20 unvwv Kol
avénon twv SEIKTWV 0OTLKIC AITopPOPnaonc o€ emnineda vYnAoTepa Ao auTd npLV Thv
Ueparmeutikn aywyn e encvodo ota puaotodoyika ertimeda 1 ue 2 xpovia UETA TV
Sdlakormn

2e aptduo nepimou 1.000 aocdevwy mtou dlekoyov )% aywyn ue denosumab otnv
5(0{pKELO( Nng rptsrouc UEAETNC YOpnynong tou cpapuaKou KOl OTNV EMEKTAON) e, n
oUXVOTNTA EUPAVIONG OTTOVOUALKWVY KATAYUATWV nrav rapouoLa UE TNV auxvomm
TTOU mapatnpnUnke otou¢ aocdeveic mou eAauBavav n Stekoav To ELKOVIKO PAPUAKO.

H auxvomra OUwWC eupavion¢ moAdamAwv omovOUAIKWY KaTayuatwy Ntav UEYXAUTEPN
Q7o OTl oTnv ouada Tou ELKOVIKOU cpapuaKou EL5LKOTEp0( oToUC aoﬁevstg UE
TTPONYOUUEVO OTTOVOUALKO KATAYUD TIPLV N KATA TNV OLAPKELX TN aYWYNC.

Aev €xeL avadepBel avénon twv KN oTtOVOUALKWY KATOYHATWY HUETA TNV SLOKOTT TOU
denosumab

Mo tnv tpoAnyn tov «rebound phenomenon» aywyn Ue
Stpwodovika pnopetl va xopnynBel petd tnv SLakorr Tou
denosumab ywa dtdotnua 12-24 unvwv.

The 2018 Guidelines for the diagnosis and treatment of osteoporosis in Greece . Arch Osteoporos. 2019 Mar 15;14(1) :39



https://www.ncbi.nlm.nih.gov/pubmed/30877479

Ta avaBoAIKa @ApUOKA XOoPnyouvTal

META TNV ATTOTUXIO TWV

OVTIOOTEOKAQOTIKWY QPAPHAKWYV

AAnBeia n MuBog ?



JBMR

Treatment Sequence Matters: Anabolic
and Antiresorptive Therapy for Osteoporosis

Felicia Cosman,'? Jeri W Nieves,'? and David W Dempster'*

"Regional Bone Center and Clinical Research Center, Helen Hayes Hospital, West Haverstraw, NY, USA
‘Department of Medicine, Columbia University College of Physicians and Surgeons, New York, NY, USA
*Department of Epidemiology, Columbia University College of Physicians and Surgeons, New York, N, USA
“Department of Pathology, Columbia University College of Physicians and Surgeons, New York, NY, USA

This perspective reviews studies evaluating bone density (BMD)
and histomorphometric effects of treatment sequences
beginning with TPTD/PTH followed by potent antiresorptives

and those beginning with potent antiresorptives followed by
switching to or adding TPTD

Journal of Bone and Mineral Research, Vol. 32, No. 2, February 2017, pp 198-202



AvoBOALKA LETA OTTO OVTLKOTOBOALKAL

H ocuvnOn¢ mpaKTLKn

2TnV 22 n enibpaon tne teputapatidng peta amno dSipwodovika
TIOPOLLLEVEL EUVOLKN, OV KOL LELWLEVN OE OXEoN ME TNV eMidpaon
NG oAV MPWTN Aywyn

H Bepamevtikn avtng¢ aAAnAouxlo oto oxio odnyel o€ mapodikn
LELWON KATW OO TG APXLKEC TIMEC OTOUC 12 MAVEC

H apvntikn emidpaon tn¢ BeparmeuTikng aautnc aAAnAouyiag, eival
KOO XELPOTEPN OTAV MPOKELTAL YL Xopnynon Teputapatidng
LETA amo denosumab mou n MapodLKN LELWON KATW OO TLG
OLPXLKEC TLUEC TIOPOLUEVEL LEXPL KOLL TOUC 24 UNVEC

Journal of Bone and Mineral Research, Vol. 32, No. 2, February 2017, pp 198-202



Table 1. Hip BMD Effect of Switching From Potent Antiresomtive Therapy to TPTD

% Change in total hip BMD during
TPTD/PTH treatment

Study Sample size Treatment paradigm 6mo 12mo  18mo  24mo
ingeretal” 33 Aendronate (mean 03 mo)~TPTD (18mo)  -18%  -10% 4% -
Boonen et al“! 107 Alendronate (median 292mo) = TPTD (4 mo)  -12%  -06%  +06% +21%
Boonen et al*! 5 Risedronate (median 234 mo) = TPTD (4ma)  -16% 0% 0%  +2%
Miller et ™ 159 Risedronate (mean 37.2mol = TPTD (12me)  -12% 0% - -
Mille et ™ 166 Alendronate (mean380mo) = TPTD (12mo)  -19% 1% - -
Cosmman et al 50 Nendronate (mean 457 mo) = TPTD (18 mo)  -08% - H% -
Leder et o ) Denosumab (24 mo)  TPTD (24 mo) A% A% A% D%

Journal of Bone and Mineral Research, Vol. 32, No. 2, February 2017, pp 198-202



Denosumab and teriparatide transitions in postmenopausal
osteoporosis (the DATA-Switch study): extension of a

randomised controlled trial

Years 1-2 Years 3—4

Teriparatids = Demnosumab
Denosumeakb - Teriparatide
Combination - Demnosumiab

v Figure 1: DVATA- Swwibch stwdhy diesign

THELANCET-D-15-04015R1
S0140-6736(15)61120-5

53 women completed 2 years

of the DATA study

+

.

-

28 completed 2 vears of
teripaatides

Al completed 2 v
denocsumak

ears of

24 completed 2 vears of
combination

1 not enrolled [no longer
met enbry criteria due -
B loww fracture risk)

4 not enrolled (dedlined
to participata)

1 not enrolled (no lom
- met emtry criberia du
to low fracture risk)

F

27 switched to denosumak,
inclueded in modified ITT

27 switched to teriparatide.
imcleded im modified ITT

23 swibtched to denocsumab.
included in modifeed ITT

anabysis anahyrsis analysis
4 discontimued (cons=nt 4 discontinuwed
- withdrawwn) - 2 consent withdraw
2 adhverse event
b w

7 completed 2 years of
denoswmab

teriparatide

23 completed 3 years of

19 completad 2 years of
denosumak




Denosumab and teriparatide transitions in

postmenopausal osteoporosis (the DATA-Switch
study): extension of arandomised controlled trial

H xopriynon teputapatidng petd ard Denosumab

NEOKAAeoe napodikn peiwon otnv BMD OMZZ aAla
Kupilwg Tov Loxiov

Lumbar spine Switch Distal radius
20 +
—a— Teriparatide— denosumab
—- Dencsumab—s teriparatide -
—&— Combination—denosumab -
i _.'I} e -""-u?
= I— o =
= 10 } =4
] = i
[ _ ™ [
T T T T -4 T T T T T T T T
Femoral neck Total hip Switch
10— — +
't
B4 -
o L P —
E‘l .-E —_ -___.--"J-"I
T 4 { =3 5 },
.'lI %’f *
Y - ¥
n— i v |
a T T T T T T T T T T T T
a & 12 18 24 20 36 42 48 24 1 £l 42 48
Months Maonths

Figure 3: Mean percent change (SEM; error bars) in bone mineral density from %ﬁs&llrﬂ: to 48 months in the lumbar spine, 13 distal radivs, femoral neck, and

total hip

*p=0-01 versus both other groups. Tp-<0-05 versus both other groups. fp-<0-0005 versus both other groups.

THELANCET-D-15-04015R1
50140-6736(15)61120-5
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Effects of teriparatide in postmenopausal women with
osteoporosis on prior alendronate or raloxifene: differences

between stopping and continuing the antiresorptive agent.
Cosman F1, Wermers RA, Recknor C, Mauck KF, Xie L, Glass EV, Krege JH.

Author information

Abstract

OBJECTIVE:

The aim of the study was to assess adding vs. switching to teriparatide 20 microg/d in
patients on alendronate or raloxifene.

DESIGN:

We conducted a randomized, open-label trial.

PATIENTS AND INTERVENTIONS:

Postmenopausal women with osteoporosis on alendronate or raloxifene for at least 18
months added teriparatide (Add groups) or switched to teriparatide (Switch groups) for 18
months.

CONCLUSIONS:

In women with osteoporosis treated with antiresorptives, greater bone
turnover increases were achieved by switching to teriparatide,
whereas greater BMD increases were achieved by adding teriparatide

J Clin Endocrinol Metab. 2009 Oct;94(10):3772-80.
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Treatment Sequence Matters: Anabolic
and Antiresorptive Therapy for Osteoporosis

* Ao otopopdopeTpla £xel Ppebei ot N TPTD Sieyeipel
TNV OOTIKN KATOOKEUN, ELTE oAV TPWTN aywyn £Lte oTtNV
MEPLMTTWON OUVEXLONC TNC AYWYNC LETA OO
avTtikataBoAka pappaka aAAd mapaAAnAo avéavel ko
TNV OOTLKN QAVOKATOOKEUN, 0 OPEANOC TNC OOTLKNG
POy wyng

e JUVEXLON TNC aywync aAevdpovatnc LETA Ao TNV
evapén TPTD upmAokapel tnv TPTD-induced avénon
TWV OELKTWV OO0TIKAC AVOLKATAOKEUNC Kal TtopaAAnAa
TNV MopoTIKOTNTA TOU PpAoLoU

Journal of Bone and Mineral Research, Vol. 32, No. 2, February 2017, pp 198-202



Treatment Sequence Matters: Anabolic
and Antiresorptive Therapy for Osteoporosis

Otav auto sival Suvatov cuvioTatal N evopén UE
avafoAika ¢pappoka Kot akoAoUuBwc n xopnynon tTwv
QAVTIKATOBOALKWV

H ocuvnBnc¢ paktikn tng xopnynong TPTD povo peta
Qo arotTUXLa aywyng ota avtikataBoAka, dev eival n
KataAAnAotepn Xprion Twv avaBoAlkwyv Bepamelwyv

2TNV TIPOYHOTIKOTNTA AUTO UTMOPEL va 0dNyNOEL O€
nopodikn anwAeta tng BMD kot 00TIKAC AvToXn¢g oTo
Lo Lo.

Y€ QUTNV TNV MEPLUTTWON CUVEXLON TNEC AYWYNC UE
QVTIOOTEOKAOOTIKA Oa prmopouoe va BeATIWOEL TO

A { Journal of Bone and Mineral Research, Vol. 32,
OLT[OTE)\EGMOL VLOL 10 lO-XLO No. 2, February 2017, pp 198-202



AvTikaTaBoAlka peta ano oavooAka

Denosumab and teriparatide transitions
In postmenopausal osteoporosis (the
DATA-Switch study): extension of a

randomised controlled trial

Benjamin Z Leder, Joy N Tsali, Alexander V Uihlein, Paul
M Wallace, Hang Lee, Robert M Neer, Sherri-Ann M
Burnett-Bowie

Lancet. 2015;386(9999):1147-55.



Denosumab and teriparatide transitions in postmenopausal
osteoporosis (the DATA-Switch study): extension of a
randomised controlled trial
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Figure 3: Mean percent chamnge (SEM; error bars) in bone mineral density from %i?lsellnetu 48 months in the lvmbar spine, 13 distal radivs, femoral neck, and
total hip

*p=0-01 versus both other groups. Tp=0-05 versus both other growps. fp-<0-0005 versus both other groups.
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Denosumab and teriparatide transitions in postmenopausal
osteoporosis (the DATA-Switch study): extension of a

randomised ¢

ontrolled trial
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Figure 4: Median percent change (IQR; error bars) in osteocalcin and C-telopeptide from baseline to 48 months (A) and baseline to 24-48 months in the
teriparatide to denosumab group and combination to denosumab growp (B)
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) comee Eighteen Months of Treatment With
Subcutaneous Abaloparatide Followed by

6 Months of Treatment With Alendronate In
Postmenopausal Women With Osteoporosis:

Results of the ACTIVExtend Tnal

Felicia Cosman, MD; Paul D. Miller, MD; Gregory C. Williams, PhD;

Gary Hattersley, PhD; Ming-yi Hu, PhD; lvo Valter, MD; Lorraine A. Fitzpatrick, MD;
Bente |uel Riis, MD; Claus Christiansen, MD; John P. Bilezikian, MD;

and Dennis Black, PhD

Mayo Clin Proc. n February 2017;92(2):200-210



ACTIVE ACTIVExtend ACTIVE ACTIVExtend
18 mo & mo 18 mo & mo
|4 - ABL-SC ABL-5C/ALN 6 ABL-5C ABL-SCALM
E |2 4 —-FRO = FPRCVALR * E 5 —-FRO —{-FBCVALM
W N W *
% |'|:| . é 4 — &
@ i
=} g - E 3 »
= =
E - E g
w 4 4 @ .-D
=] o o | -
@ — = —~
5 21 --'*"--.- 5 'D'.'_I_I_I_I_I_.I_I_I_I_II_!-T T |—1——+—.-'|'--..|--| T 11
N — _  w
lI:]'-I_II_IIIIIIIII._IIIIIIIIIIIII _|_
0 6 12 8 75 0 6 12 '8 25
Months Treatrment with Months Treatrment with
- N ALM began . N AlLMN began
A P<.001 vs PBO; TP<.00!1 vs PROJALM. at month 19 B P<.001 vs PBO; TP<.001 vs PRBOJALMN.  at month 19
ACTIVE ACTIVExtend
18 mo & mo
Mean percentage R |
. . = -B-FBO  —-PROVALN
change in lumbar spine g 47 .
(A), total hip (B), and E 3 1 ‘
femoral neck (C) £ 2- :
[=]
o |1
e o
'._l'_l'_'l'_—l—_-lz.-J_J__l_l 1T 17T T T 1T 1T 1T T T _ 3 I- 1
20 .
& -
—| A
0 6 12 '8 25
Mayo Clin Proc. n February 2017;92(2):200-210 | Menths Trfj‘t,jﬁ;;ﬂ”‘
P<00| vs PEBO; TP=001 vs PBOALMN.  at month 19

r



ACTIVE ACTNWExtend ACTIVE + ACTIVExtend ACTIVE ACTIVExtend ACTIVE + ACTIVE=tend

Hmo i 25 mo
£ 1 ) _
[ 3R 5
2= £
[l g _
e 2 2%y
g £ ;u 5
= Ti w
£ 5 = E
=3 -
] =
e =
E i
W FBO (n=711) B PBO/ALN (n=568) I PBO (n=821) B PEOVALN (n=581)
W ABL-SC (n=650) W ABL-SC/ALN (n=544) W ABLSC (n=824) B ABL-SC/ALMN (n=558)
A "B s FBOL Tekative s, (1% 959% C1L0040.41:P<001 w PBOVALN B " 015 v FBCL Hazard rati 048 95% O 026085 log-rark P=02 « PBOMALN.
Mayo Clin Proc. n February 2017;92(2):200-210
ACTIVE ACTIVExtend ACTIVE + ACTIVExtend

18 o & e 25 me

Patients with 21 major
osteoporotic fractures (%)
Patients with 21 clinical
fractures (¥)

O PEO (n=821) I PBOVALMN (n=581) O PBO (n=821) I PBOMALMN (n=581)
W ABL-SC (n=824) W ABL-SC/ALN (n=558) W ABLSC (n=824) W ABLSC/ALM (n=558)

C P00 v FROL tHazard ratie, 042 95% 0,021 085 log-rank P=0 | vs PROJALM. D "= 02 s FBOL. Hazard ratiey 055 95% O, 033098 log-rark P=0 & PROVALM



N EnglJ Med. 2017 Oct 12;377(15):1417-1427
Romosozumab or Alendronate for Fracture

Prevention in Women with Osteoporosis.

Saag KG1, Petersen J?, Brandi ML?, Karaplis ACY, Lorentzon M?!, Thomas T, Maddox J!, Fan
M?, Meisner PD1!, Grauer A

Primary Analysis
Double-Blind Period Open-Label Period
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CONCLUSIONS:
In postmenopausal women with osteoporosis who were at high risk for fracture,

romosozumab treatment for 12 months followed by alendronate resulted in a
significantly lower risk of fracture than alendronate alone
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One Year of Romosozumab Followed by Two Years of
Denosumab Maintains Fracture Risk Reductions:
Results of the FRAME Extension Study.

Lewiecki EM?, Dinavahi RV?, Lazaretti-Castro M3, Ebeling PR4, Adachi JD>, Miyauchi

A®, Gielen E7, Milmont CE?, Libanati C3, Grauer A?
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o 20 -
E
°
@
15 4
£
e
w
> 10 -
c
©
<
Q
@
o 5
&
c
]
5
o 0
0

Pbo/DMAb N = 3176
Romo/DMAb N = 3168

....... Pbo Romo
Lumbar Spine
18.1%*
16.6%* _.=
. ! - - .
13.1%" R
A0 5%

A11.1%

A12.7% -7

-

5%

7 55%
”
0.4% 7
secedlf T I
12 24 36

Study Month

3149 2878 2006
3150 2861 2980

20 -

15 4

10 1

0

3256
3237

- = = = Pbo/DMAb
Total Hip

T&E.S'?—-‘h -

~ 4.2%
---.. Ll ]
12 24 36
Study Month
3210 2919 3072
3196 2903 3040

*P<0.001 for group comparisons. Data are least-squares mean (95% CI).
DMADb = denosumab; Pbo = placebo; Romo = romosozumab.

= ===« Romo/DMAD
Femoral Neck
20 -
15
10 4 8.2%*
73% _ »
=T
T Tm.ﬁe?a
Ad §%
_ -z
F - 3.4%
2.3%
0 12 24 36
Study Month
3256 3210 2919 3072
3237 3196 2903 3040


https://www.ncbi.nlm.nih.gov/pubmed/30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lewiecki EM[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lewiecki EM[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lewiecki EM[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dinavahi RV[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dinavahi RV[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dinavahi RV[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lazaretti-Castro M[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lazaretti-Castro M[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lazaretti-Castro M[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ebeling PR[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ebeling PR[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ebeling PR[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adachi JD[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miyauchi A[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miyauchi A[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miyauchi A[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gielen E[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gielen E[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gielen E[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Milmont CE[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Milmont CE[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Milmont CE[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Libanati C[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Libanati C[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Libanati C[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grauer A[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grauer A[Author]&cauthor=true&cauthor_uid=30508316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grauer A[Author]&cauthor=true&cauthor_uid=30508316

A Incidence of New Vertebral Fracture

M Placebo M Placebo -+ Denosumab
M Romosozumab Bl Romosozumab - Denosumab
4+ 12 Mo 44 24 Mo
Risk ratio, 0.25
P<0.001
34 3- 4
Risk ratio, 0.27 l
g P<0.001 g e
3 1 3 i 7O
£ 2 5 ? (84/3327)
= =
o o
1+ 1+
0.5% 0.6%
0 (16/3321) (21/3325)
—— 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+ 100+
5 P-0.008 P=0.10 o 5 p=0.10 P=0.06
S 90" 4 o - P 90“ 4 o®
& 50 3 o i £ 304 . e
o P @ o*” . -,—'
] 704 2 s 2 70+ 2 PR o
g 60 1 S 60- 1
v
= 50 0-¢ < T T 1 £ 50+ 0- T T T 1
2 404 0 6 12 18 24 £ 40 0 6 12 18 24
T‘f -
—E 304 -'-é 30+
E 20+ £ 201
Yo o104 U0
0 - —gt‘\-‘:l‘ 2 "‘;-'-"-: & -'--; 0 :7 e T R
| R [ 1
0 6 12 18 24 0 6 12 18 24
Month Month
No. at Risk No. at Risk
Placebo 3591 33le 3134 3037 2955 Placebo 3591 3318 3145 3052 2967
Romosozumab 3589 3317 3148 3050 2968 Romosozumab 3589 3318 3149 3051 2970

J Bone Miner Res. 2019 Mar;34(3):419-428



https://www.ncbi.nlm.nih.gov/pubmed/30508316

AvVTIOETO pNE TNV BEPATTEUTIKA TTPAKTIKN
TWV TTEPICCOTEPWYV VOO |MATWY Ol

OUVOUOONOI (PAPHNAKWY OTNV

OO TEOTTOPWON £ival AXPNOTOI KAl

ETIKivOuvol

AAnBeia n MuBog ?



The data suggests that the co-administration of bisphosphonates and PTH analogs
does not provide substantial clinical benefits compared to monotherapy, although
deserve further study
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Fig. 2. One-year change in total hip BMD in osteoporotic women treated with (A) PTH (1-84), alendronate (ALN) and both drugs (COMBO), (B)
teriparatide (TPTD), zoledronic acid (ZA) and both drugs (COMBO), and (C) teriparatide (TPTD), denosumab (DMAB) and both drugs (COMBO). (Adapted

from Reeve and colleagues,” Cosman and colleagues,” and Finkelstein and colleagues.™)
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Two years of denosumab and teriparatide administration in
postmenopausal women with osteoporosis (the DATA Extension

Study): a randomized controlled trial. Leder Bz, Tsai i, uihlein Av, et al.
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*12 months of treatment spine BMD increased by over 9% in the combination group

versus approximately 6% in the teriparatide or denosumab groups
*Total hip BMDincreased by approximately 5% in the combination group compared to
<1% and 2% in the teriparatide and denosumab groupsJ ciin endocrinol Metab. 2014;99(5):1694-700.



Lancet. 2013 July 6: 382(9886): 50-56. do1:10.1016/S0140-6736(13)60856-9.

Two Years of Denosumab and Teriparatide Administration in
Postmenopausal Women With Osteoporosis (The DATA
Extension Study): A Randomized Controlled Trial

Benjamin Z. Leder, Joy N. Tsai, Alexander V. Uihlein, Sherri-Ann M. Burnett-Bowie, Yuli
Zhu, Katelyn Foley, Hang Lee, and Robert M. Neer

*Radius and tibia HR-pQCT-assessed cortical volumetric
BMD, cortical thickness, and estimated bone strength
increased more in women treated with combined
denosumab plus teriparatide than either monotherapy
group

ecortical porosity, which progressively increased in
women treated with teriparatide alone over the full 24
months, remained stable in women treated with both

drugs



H cuvbuaotikn entibpaon teputapatidng e denosumab Stadepet
ONUAVTLIKA aro tnv enidpaon tou cuvduacpou tepurapatidng ue
Sipwodovikad KaBwe otnv TEAEUTALA AUTH TIEPLUTTWON N TEPLTOPATION
géakoAouBei va Sleyeipel BaBuo ooTtikAC amoppodpnong mapa Tnv
enidpaon tov didwodovikou

alendronate plus PTH (1-84) zoledronic acid plus teriparatide denosumab plus teriparatide
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Fig. 3. One-year change in CTX in osteoporotic women treated with (A) combined PTH (1-84) and alendronate (ALN), (B) combined teriparatide and
zoledronic acid (ZA), and (C) combined teriparatide and denosumab (DMAB). (Adapted from Reeve and colleagues,”*’' Cosman and colleagues,” and
Finkelstein and colleagues.””)

Y UUTTEPOOOTLKA N LOVASLKOTNTO TOU ouvéuaouoo denosumab kot
teputapatidng mbavov oxetileTal e TNV LKAVOTNTA Tou denosumab va
«UTTAOKALPEL ™y ocrz—:oanoppocbnum enibpaon tng teputapatidng, evw
napdAAnAa dev €xel kapia emidpaon otnv avaBoAkn dpdon Tou
dopuakou

(the DATA Extension Study): a randomized controlled trial.J Clin
Endocrinol Metab. 2014;99(5):1694-700.



Two years of denosumab and teriparatide administration in
postmenopausal women with osteoporosis (the DATA
Extension Study): a randomized controlled trial

* Conclusions—Two years of concomitant
teriparatide and denosumab therapy
increases BMD more than therapy with either
medication alone and more than has been
reported with any current therapy

* The combination of these agents may prove to
be an important treatment option in patients
at high risk of fracture

J Clin Endocrinol Metab. 2014;99(5):1694-700.Leder BZ, Tsai JN, Uihlein AV, et al.
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Effects of vitamin D supplementation on musculoskeletal
health: a systematic review, meta-analysis, and trial
sequential analysis

Mark ) Bolland, Andrew Grey, Alison Avenell
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Vitamin D and bone density,
fractures, and falls: the end of
the story?

There are few studies of severe vitamin D deficiency.

In a bone density study of 400 IU and 1000 IU daily versus
placebo, there was borderline significant increase in hip but
not spine bone mineral density with 1000 IU daily

After subgroup analysis of those with baseline serum 250HD
concentration less than 25 nmol/L there was a significant
increase in spine bone mineral density with both 400 IU and
1000 IU daily and in hip bone mineral density with 1000 U,

suggesting that people with very low serum 250HD could

benefit from treatment : : ,
www.thelancet.com/diabetes-endocrinology Published online

October 4, 2018 http://dx.doi.org/10.1016/52213-8587(18)30269-9
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25-Hydroxyvitamin D Threshold for the Effects of
Vitamin D Supplements on Bone Density: Secondary

Analysis of a Randomized Controlled Trial
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and Adrian D Wood'
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Baseline 25(0OH)D < 30 nmol/L

O Placebo (n=44)
I3 400 IU (n=39)
H 1000 IU (n=42)
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25-Hydroxyvitamin D Threshold for the Effects of J_ o otal i
Vitamin D Supplements on Bone Density: Secondary . Py 20027 Py = 0.082
Analysis of a Randomized Controlled Trial F2= 0019 R

Helen M Macdonald,' lan R Reid (%, Gregory D Gamble,2 William D Fraser,* Jonathan C Tang,* Baseline 25(0OH)D > 30 nmol/L

and Adrian D Wood' O Placebo (n=44)
"School of Medidne and Dentistry, Uriversity of Aberdeen, Aberdeen, UK O 400 IU (n=45)
*Department of Medicine, Universty of Auckland, Auckland, New Zealand M 1000 IU (n=42)
*Department of Endocrinology, Auckland District Heath Board, Auckland, New Zealand
“Norwich Medical School, Universty of East Anglia, Norwih, UK

% Change BMD

% Change BMD

Spine Total Hip
-2 P,=0.34 Py =020
P, = 0.04 P, =023

Fig. 3. Changesin BMD at the spine and hip by treatment group and by
baseline 250HD level. Py values are for a treatment effect across the 3
groups at each site. P, values are for the comparison of the placebo and
1000 1U/d groups only. Data are mean with 95% confidence intervals.




AnoteAsopatikotnta Brropivne D

F'evikog MANOUGUOG

*ATtOTEAEOHATIKOTNTA avadOpLKA LE TNV BMD Kkall Tol KaTaypato €Tl EVOELaG
Brtapivneg D kat pewtwpevng npooAndPne acBeotiov pe avénon TN 0OTIKAC
TIUKVOTNTOC EwG Kot 50% o€ 12 pnveg

*J & LEAETEC TTOU Ol A0BOeVELg KaTnyoplomoLlBnkav avAAoyo LE T OPXLKAL
entineda tng 25-hydroxyvitamin D (250HD)D, ot a.cBeveic pe xapunAa smnineda
napouciaooy ocnUAVTLK avénon TG 0OTIKAC TTUKVOTNTOLG

*Emti emapkou¢ pooAnyPnc aocBeotiou Kal LKOVOTIOLNTIKWY ETILMES WV PLTtapivng
D Oev avapévetal Pelwon KOTAYUATWY 0€ aoBeVeLC KOovOTNTOC

*H ouyyxopnynon Butapivng D pall pe 1o aoBECTLO UITOPEL VO EXEL ULKPN
enibpoon otTNV HEWON TWV KATAYUATWY ELOKA 0€ NALKLWLEVOUC Ttou {ouV o€
Spupata

*AcOeveic e ooTEOMIOPWON

sATtapaitnTn N Xoprnynon tng katd tn Bepameia Twv HETABOALKWY VOO LATWVY
TWV 00TWV
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Etiowa Npoocappocpévn Metafoln

otnv Ootikn Nukvotnta, %

Ikavorowntika Enineda Brtapivng D eival amapaitnto Kotd thv
xopnynon AvTtl-o6TEOKAQGTIKAC AYWYNC

Meteppnvonavolakeg fluvaikeg pe Ooteonopwon HE MPOUTIAPXOV KATAYA LOXIoU I
ME oTtOVOUALKO Kataypa OepamneOnkav yia 11 €wg 17 pveg pe AAevdpovarn,
Pwebpovarn, n Paloéidaivn

2.11b

1.70¢

0.77¢

Irovd. ZTAAN
B OAwo loyio
Auxévag MnpLaiou

0.51

0.22
I

Butapivn D 220 ng/mL
(emapkng Brtapivn D, n=1.001)

-0.83

Brtapivn D <20 ng/mL
(EMeupa Brrapivng D, n=514)



H anoteAsopatikotnta Twv Stdpwodovikwyv
géaptatal ano ta enineda tn¢ prrtapivne D

*OL aoBeveic rov eiyav enimeda Brrapivne D
(25(0OH)D) >33ng/ml R ubnAotepa
nopovcialov 4.5 popEC peyaAutepn
artavinon ota S1PWOoPOVIKA CUYKPLTIKA LLE
QUTOUC TTOU £lyav xapnAotepa emineda

ASBMR 2011 Annual Meeting; Abstract #1137



MINIMUM REQUIRED VITAMIN D LEVEL FOR OPTIMAL INCREASE
IN BONE MINERAL DENSITY WITH ALENDRONATE TREATMENT
IN OSTEOPOROTIC WOMEN

¥ =17
p=0.027

)

- -
= =
2 G
g™ g

<30 230 25 215

25(0H)D 25(0H)D
(ng/ml) ing/ml}




OepamevuTIKO TTPWTOKOAAO KEZY yia tnv
ooteomopwon 2018




- Buropivn D
«Kavuta Znpeta»

—




