HoBoCcTUTE NpMn
OCTeonoposara

[Ipod. A-p Muxawnn EosHoB

KnviHyka nmo eHaoKpyHomorms 1 6osect Ha obmgaHara,
YMBAJI ArnekcaHgpoBcka

Kateapa BbTpeluHn 6onect, MeayumHcky
YHveepcuteT Codunsd

HoBocTtuTte B
ayiarHoctukarta

MscTo Ha obpasHuTE METOANKN




ObmKkHa Ha 6eapeHaTa wnrka
HAL

HoBwW 30H1 Ha nHTEpec, RO




MopdomeTpmns Ha beapeHa Lunmka

J-p [Beranka Ilerpanosa

Kimmanka mo Pesmartonorns
Cotwmst




> TBS e HoBO 00pa3HO M3MEpPBAHE B CHUBATa raMa,
noyueHo ot DXA o6pas, 6a3upaHo Ha
CKCIIEpUMEHTAIHN BapUOrpamMy Ha NB00paKEeHMsT B
2D poekIns, KOETO Moske Ja audepeHiupa ape 3-
M3MEPHHA MUKPOAPXUTEKTYPH, MOKA3BAIIN CAHAKBA
KOCTHA IUIGTHOCT, HO pa3IndHu TPaOeKyIapHH
xapaktepuctuky. TBS ce nzuncisiBa AUPEKTHO OT
ch0TO DXA n3cieaBane 1 MOXKE Jia CE CpABHSIBA
cbec cronHocTuTe Ha BMD, 1611 KaT0 11 ABaTa
HapaMeTbpa OLEHsABAT €ANH W ChIll PETUOH OT
KOCTTA.

2D projection Processus
as seen on DXA

Fonsam 6pown Mantbk 6pon
NoKanHu Bapuauuu B
Bapuauuu B onpeaeneHa 3oHa
cuBaTta rama
nuKcen no
nukcen




TBS xopenupa ¢ Hali-BaxkauTe 3D mapameTpu Ha
KOCTHAaTa MUKPOApXUTEKTypa - HHTEpTpabeKyIapHO
pascrosiHue, Opoil TpabeKyiH, CBEP3aHOCT Ha
TpaOeKyIuTe

Espace Intertr slaire (mm)

Bucok TBS o3Hauasa: TbSpy ; Tb ; connD
Hucbk TBS o3HauaBa: ThSp” ; Th ; conn

> Y CTaHOBEHU Ca CUTHU(DUKAHTHH Kopenauny mexay TBS u
crangapTHy 3D mapaMeTpy Ha KOCTHATA MUKPOAPXUTEKTYPa,
yznoyByBanky -CT peKOHCTPYKIMY C BUCOKA PE30IIHOLMS
IIPY U3CIICABAHE HA TPYHHN YOBEUIKY HPEIUICHA

[IpoyuBane, 6aszupano Ha PCT n DXA nscnensane Ha 30
IIPOOH OT YOBEHIKA KOCT /3-KpaTHO/ OLEHSBA KOPEIAUNTE
Mexay TBS DXA n papxuTekTypHUTe HapaMeTpy Ha KOCTTa:
TBS nMa BHUCOKa KOpenauys ¢ mapameTrpuTe Ha KOCTHATa
LApXUTEKTYPa, HE3aBUCUMO OT BU/IA HA M3MOI3YBAHUS

OCTEOMETB].

Pothuaud L., Carceller P., Hans D. Correlations between grey-level variations in 2D, projection
images (TBS) and 3D microarchitecture: Applications in the study of human trabecular bone
microarchitecture. Bone 2008 Apr;42(4):775-87.




[obpa MyKpoapxuTekTypa JNowwa MUKpoapxmTekTypa

Low TBS

Mpu ekBuBaneHTHa KMI1, TBS nokasea pasnuMyHy CTOMHOCTH

C'beeMeHHI/ITe METOAUNKIA

MD-QCT, pQCT, hrQCT,




QCT npelneHHn Tena

L2: BMD = 120.2 mg'cc




PQCT radius / tibia

JKeNaHoTo YBENMYeHne
(pasmenuTenHa cnocobHOCT)
> OpraHHo HmBo = 500 um
> CTPYKTYPHO HMBO = 50 um
> T bKaHHO HMBO = 5 Um
> Kretb4yHo HMBO = 0,5 um




High-resolution Computed Tomography for Clinical Imaging
of Bone Microarchitecture

Andrew J. Burghardt BS, Thomas M. Link MD,
Sharmila Majumdar PhD

V]

Primary manufacturers Field of  Woxel Typical
sites view size size (um) dose sCan tme
imm)
Micro-CT (GE Heathcare (Waunkesha, WI) Specimens 2-100 03-100 MNA 30 mintes
Scanco Medical AG Biopsics (isotropic) to 3 hours
(Briittisellen, Switzerland) L
{ex wiva)
Siemens (New York, NY)
SkyScan (Kontich, Belgium)
Xmdia (Fleasanton, CA)
MDCTHp - T GE Heathcare (Waukesha, WI) Specimens 100-250 156300 L1-5 mSv = 30 seconds|
Philips { Amsterdam, The {ex vivo) (in planc)
Metherlands) Spine 200500 (slice
Siemens (New York, NY) Femur thickness)
Toshiba Cormp (Tokyo, Japan)  Foreamm
{in wivo)
HR-pOCT Scanco Medical AG Specimens 126 41-123 34 pSv 3 minutes
(Britttisellen, Switzerland) lex wiva) (i=otropic)
Distal radins
Distal tibia
{in wivo)

Clin Orthop Relat Res (201 1) 469:2179-2193 .

Micro-CT examination of human bone:
from biopsies towards the entire organ

n3psisBa Kyb ¢ BUCOYMHA 2 cm n
AnaveTtsbp 1 cm L3

1 Avkecen = 17 ym; 34 1 68 um

» VlamepBa (mpeackassa):

> KonnyecTtBo KOCTHO
BellecTBo = bone volume /
total volume ( )

> Bpon ipabekynn ( )

> [lebennHa Ha Tpabekynnte
( )

Ann IsT Super Sanima 2012 | Vou. 48, No. 1: 75-82




3D — cumynaung Ha npeLuieH

> Obavuemmnpewnes=rorMacarckenpane; 30
yaca pekoH-cTpykums; 10 GB mnamer 3a
O6pa3MTe A ,u,o 30 GB 3a ; ANN IST SUPER SANITA 20]2'\"(;[., 48, No. 1: 75-82

Are Osteoclasts Needed for the Bone Anabolic Response
to Parathyroid Hormone?

ASTUDY OF INTERMITTENT PARATHYROID HORMONE WITH DENOSUMAB OR
ALENDRONATE IN KNOCK-IN MICE EXPRESSING HUMANIZED RANKL™

Vertebral BWITV (%) Distal Fermur BVITY (%)
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Quantitative computed tomography (QCT) of the forearm using general purpose
spiral whole-body CT scanners: Accuracy, Lprecision and comparison with
dual-energy X-ray absorptiometry (DXA)*

Klaus Engelke ab# Cesar Libanati <, Yu Liu ', Huei Wang ", Matt Austin , Tom Fuerst *, Bernd Stampa®,
Wolfram Timm?, Harry K. Genant *¢

(QCT predsion Vol

udQCT dQCT mid QCT

SD ey SD ey SD e
Total BMD 4,22 mg/cm” 239 1139 mg/cor 3.09 988 mg/cm” 164
Total volume 0.0064 cm® 143 00062 cm® 2.68 00015 cn® 107
Total BMC 1.543 mg 201 1187 mg 144 0.960 mg 114
Total PMI 17.68 mm* 244 1202 mm* 7 486 mm* 200
Cortical BMD - - 15.15 mg/cm’ 2,00 969 mg/cm’ 104
Cortical thickness - - 0.064 mm 4.46 0.031 mm 139
Cortical BMC - - 2297 mg 3.89 0.993 mg 132
Cortical volume - - 0002 cm® 318 0.00068 cm® 092
Cortical circumference 1.219 mm 140 0931 mm 160 0243 mm 055
Trabecular BMD - 7.13 mg/cm® 10.38 -

Bone 45 (2009) 110-118

High-Resolution Peripheral Quantitative Computed
Tomography Can Assess Microstructural and Mechanical
Properties of Human Distal Tibial Bone

> 1 Bokcen = 82 uym
> VIamepBaHuTe napameTpy — nogobHn Ha uCT
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PesyntatbT oT 0bpaboTkaTa

Jdi'yOd Hd KOCITHdA MdCd B
TpabeKkynapHa U KopTUKasriHa KocT

pQCT

MeHonaysa
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% oT nbpBOHavanHata BMD

OoCTeonoposa

rOANHU

S. Boutroy et al., J. Clin. Endocrinol. Metab., 2005; 90:6508-6515
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Computational finite element bone mechanics accurately predicts mechanical
competence in the human radius of an elderly population

Thomas L. Mueller ?, David Christen ?, Steve Sandercott ®, Steven K. Boyd ®, Bert van Rietbergen €,

TL Mueller efal / Boie 48 [2017) 1232-1238

Prediction of bone strength at the distal tibia by HR-pQCT and DXA

Albrecht W. Popp **, Markus Windolf ?, Christoph Senn ®, Andrea Tami *, R. Geoff Richards 2,
Stefano Brianza ?, Damiano Schiuma *

> peackasBaHe Ha KOCTHa 34paBuHa

> Pornis Ha kopTukanuca B Tmbusta

> B enndomzata = 75 % TpabekynapHa KocTt
> B anadmzarta = 83 Y% kopmvkanHa KocT

> Han-nobpo e chyeTaHme o

AW Papp & al | Fone 50 (2012) 296-300
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Accuracy of High-Resolution In Vivo Micro Magnetic Resonance
Imaging for Measurements of Microstructural and Mechanical
Properties of Human Distal Tibial Bone

X. Sherry Liu'!, X. Henry Zhang?, Chamith $. Rajapakse®, Michael J. Wald3, Jeremy
M ozand:‘, Kiranjit K. Sekhon?, Mark F. Adam?, Paul Sajda®, Felix W. Wehrli®, and X. Edward
Gu
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HoBocTtuTte B
ayiarHoctukarta

MscTo Ha KocTHMTE MapKepU
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Marker Clindcal  Assay
T e

Agning termin Serum Osteomark
telopeptide (NTX) OF LFifE
Carboxyter minal Serum  Elecsys 2000
elopeptide (CTX) of ufine
Daoxypyridinoline Trine Automated HFLC
(P {(Chromsysiems
Instruments
& Chemicalz), ACS: 180
Pyridinaine (FYTN Trine Automated HFLC
{(Chromsysems
Instrumenis
& Chemicals)
Serum tarira ke -resistant Serum BoneTRAP
acid phosphatase
(TRACTF)
Ortocalcin (00 Serum Elecays 2000
Alkaline phosphatase Serum  Cobas Mira Flus Automated
[ALF) Chemistry Sysbem Alkaling
Bone-spocific allaline Bamm Apress Oatase;, Hitachi 917
mhosphatase (bone ALF)
Procollagen type 1 N- Serum  Elecsys 2000
terminal propeptida
(PTHE)
Procollagen type 1 C- Serum  NA

terminal propeptide (PICP)

NTX, CTX

> SNTX — no-crnabo YyBCTBUTENEH OT
YPUHHMS (OTpassaBa 24-4yacoBa EKCKpeLVs)

> CTX — alfa-Bepvra (pasrpageH HoB

KosiareH) v beta-Bepura (octapss
KosiareH) P> CcboTHOoLIEHVE a / 3

> Obadve — rongma Mexayamd4HocTHa
BapmabunHoCcT




TapTapat-pesncTeHTHa Kncena
doocdratasa
> JlnsosomeH eH3um — Sb nsodopma
(TRACP5b)
> Mapkep Ha ocTeoknacTHaTa akTMBHOCT

> Hava gocratbyHOo y6e;:|,|/|TenH|/| BPB3KN C
NMpoBeXxXaaHaTta Tepanmnd

OcTeokanuvH

> [poTenH Ha kocTHUS MaTpuke (bone gla
protein) — 15 % oOT HekorareHoBus
MaTpuKC

» Pasrparkga ce 6bp30 B cepyma — 6bp3a
obpaboTtka !!!

> bromornyHa n upkaanaHHa
BapmabunHoCT

16



KocTHa ppakiuyd Ha ankanHa
doocdarasa

> EH31M, 3akavyeH Ha MembpaHaTa Ha
OCTEeODacTUTE — MOXE Ada CBbP3Ba
kKanuun n nva eutamuH K-aaBmcrma
KapBboKkcunauys

> ObLua AD MoXe Aa ce NornsBa npu
nauneHTn 6e3 YepHoApobHa BosecT;
KOCTHaTa dopakuyng e no-crneundmnyHa

CepymHun PINP, PICP

> [peanoyunTta ce PINP

> PICP ce pasrpaxga 1 npes MaHO3€eH
PELIENTOP — BANSE CE OT PACTEXXEH N
LLUNTOBUAHN XOPMOHW.

17



[IpYHUVIAHY NpoBrReMM

> VIHTpa-nHavBnayanHa BapnabunHocT

(aveta, dmn3s. AKTUBHOCT, Yac Ha AEHS) —
20-30 %

> VIHTep-nHanBvayanHa BapmabuiHocT — 50
%

> Intra-assay error — 5 % (»LSC = 15 %)
> Inter-assay error — 4o 50 %

OLeHKa Ha PpakTypPEH PUCK

L= 1]
¥
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Hip fectune risk idds mitis)
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—
1

2.2
I LE

Low hip BMD' High GTX High DPD  Low hip BMD Low hip BMD

L]
'

Prospective Study. ] Bone Miner Res 11:1531-1538
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HedcHoTn

> [lanv npedocTaBaT AONbIIHUTENHA
NHdopMaLUmna?

> [lanwv ca He3aBuCMW 1 OT EPEKTUTE Ha
riekapctBata Bbpxy KMI1?

> ann nva cMmucen Aa ce basupa
KIVHNYHO MOBEAEHNE?

MoHvTOpypaHe Ha
aHTPE30POTMBHA TEPANNS

> OTuynTa ce buomoryHo AencTBme, He
TepaneBTnYHa eDEKTUBHOCT

> Risedronate — BepTebpaneH pyck cCipsmo
CTX, NTX (Ho He n nog onpedesieH npar!)

» Alendronate, Zolendronate — BepTebpanHmn
dopaktypn — CTX, bALP, PINP

> Ibandronate — CTX
> Raloxifene, HRT -

19



Changes in Bone Density and Turnover Explain the
Reductions in Incidence of Nonvertebral Fractures that
Occur during Treatment with Antiresorptive Agents

MARC C. HOCHBERG, SUSAN GEEENSPAN, RICHARD D. WASNICH, PAUL MILLER,
DESMOND E. THOMPSON, ano PHILIP D. ROSS

> 70 % MOHWKEHWE Ha MapKeEpPUTE Ha
pasrpaxgaHe = 40 % MoHMKEHNE Ha
pucka oT HEBEPTEDPanHN dopakTypu

> 50 % MOHWKXEHWE Ha MapKEPUTE Ha
narpakgaHe = 44 % NoHKEHWE Ha pyicka
OT HEBEPTEDPASTHY PpakTypu

Thea Journal of Clinloal Endoerinalogy & Motabollsm 57 (4); L5588 15562

Hpyrivi Bb3MOXHWN NPUNOXKEHNS

> MoHUTOpMpaHe Ha KOMAManbLHC
> OCHOBHO npy brudocdoHaTnuTe
> Jlunca Ha noHmwxeHne = non-compliance

> N36op Ha Tepanus

> [lpy ALN — no-rofigma peaykuns Ha
HEBEPTEDPANHN PPakTypy NP KEHW C MO-
BUCOK/ H1Ba Ha PICP

> He ce momBbpKAaBa B APYiv NPOYYBaHWE AN C
APy Mapkepy

20



[IpekaneHo nogTnckaHe ?

> MyikponykHaTHW Apyi KyYeTa, JieKyBaHW ¢
ALN; 6e3 npomeHw B stiffness nnm
3ApaByHa

> Hama mocrtanbyHo AokasaTenciBa, Ye
MyKHaTUHUTE NPMUNHSABAT dhpaktypy

> KoctHata buoncugd — eAnHCTBEH
0DeKTVBEeH mokasatern

Impact of Treatments for Postmenopausal Osteoporosis
(Bisphosphonates, Parathyroid Hormone, Strontium Ranelate,
and Denosumab) on Bone Quality: A Systematic Review

S. 1. Gallacher - T. Dixon

“Anabale windew" s
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Index of bone turmover
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Impact of Treatments for Postmenopausal Osteoporosis
(Bisphosphonates, Parathyroid Hormone, Strontium Ranelate,
and Denosumab) on Bone Quality: A Systematic Review

S. . Gallacher - T. Dixon

Bisphosphonates

Bone-tumover markers
Resorption
Formation
Trabecular bone
Structural integrity

Increase Decrease

Increase Decrease

Improve

Bone volume Increase Improve

Improve

Vertebral strength Large increase Small increase

Cortical bone

Cortical thickness Increase No change

Cortical cross section Increase ?

Cortical porosity Increase No changefdecrease

Mineralization Decrease

Remodeling markers are associated with larger intracortical surface area but smaller
trabecular surface area: A twin study

Ashild Bjernerem ** Ali Ghasem-Zadeh ®, Minh Bui ©, Xiaofang Wang ®, Christian Rantzau ¢,
Tuan V. Nguyen ®, John L Hopper <, Roger Zebaze ¥, Ezo Seeman °

Intracort BS/Cort TV (mm¥mm?)  Endocort BS/Cort TV (mmmm?) Cortical Porosity (%)

Uc -
B .Pa!
3 ;ﬁ"
et e,

0
50 55 60 55 60

Age (yrs) Age (yrs)

Trabecular Number { 1/mm}) Trabecular Thickness {mm)
0

OI u:Ilh ! :‘hnt .
|r

.mo

45 50 ; 5 : y 50 55 60
Age (yrs) Ape (yrs) Age (yrs)

Bone 45 (A1) 112351130
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trabecular surface area: A twin study

Osteocalcin { ng / ml ) Orsteocalein | ngfml )

Remodeling markers are associated with larger intracortical surface area but smaller

Ashild Bjernerem ** Ali Ghasem-Zadeh ®, Minh Bui ©, Xiaofang Wang ®, Christian Rantzau ¢,
Tuan V. Nguyen ®, John L Hopper <, Roger Zebaze ¥, Ezo Seeman °

Osteocalcin ( ng / ml )

=5 HE&82
ﬁ
£

Osteocalcin { ngfml )

5528

=3=1

5 w15 0 o 3 1 L5

Intracortical BS/Cort TV
(mm*/mm®)

CTX ( ngiml )

1 15

Intracortical BS/Cort TV
(mm*/mm®)

Cortical Porosity (%)

5 1 15 2
Endoecortical BS/Con TV
(mm*/mm-)

CTX {ng/ml}

15 2 25 3 35
Trab BS/Trab TV (mm*/mm*)

CTX { ngiml )

3 1 L5 2

Endocortical BS/Cont TV
(mm*/mm®)

1.5 2 25 3 35
Trab BS/Trab TV (mm¥mm®}

Bone 45 (A1) 112351130

HoBocTuTe B JiIeYeHNeTo

23



Konko gbnro ga nekyBame
ocTteonopo3ara ?
Kora v 3a Konko Bpeme aa crnpem
?
Kak ga peayBame unu cr4yetaem
npenapartuTte ?

NMpHUMNBT 3a ne4vyeHuve “gokpan’
B CBeTa Ha ocTeornopoa3arta

> yKeHa Ha 50 roayHun ¢ ocTeonoposa m
TOKY-LLIO Biig3/a B MEHOMNay3a:

> -5 (7, 10 ?) roanHn XOpMOHanHoO-3aMeCTUTENHO
riedyeHve (mnacTvpm)

> -5 (8 ?) rognHin SERM (Raloxifene)

> 10 rogmHn budocdoHaTt (Alendronate)
> 6-7 rogyHv anti-RANKL (Denosumab)
> 10 roAvHV CTPOHUMEB paHeRaT

24



CwmeTtkaTa (n TO 6e3 PTH !)

NMpoobLMKUTENHOCT Ha
nrauebo-KOHTPOSIUpaHUTE

0 1
L |

8 a9 10
1 1 I

Calcium and vitamin D

Prince et al, 2006 @

SERMs
Marting et al, 2004 18 s
Siris et al, 2005 17
(raloxifene)
Mosca et al, 2001 ®
Barrett-Connar et al, 2008 19
(raloxifena)

Silverman et al, 2011 2
De Villiers et al, 2011 ¥
(bazedoxifena)

Cummings et al, 2010 2 |
(lasofeuifene) |

MORE No

CORE double-blind extension

Double-biind extension

raloxifens (n=27.

Study duration (years)

1286)

Study duration (years)

I T
0 1

o 1
L 1

T T 1
8 9 10

8 9 10

Study duration (years)
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NMpoAabMXKUTENHOCT Ha

nnauebo-KOHTpoONMpaHuTe

Bisphosphonates

Devogelaer et al, 2007 #
(zoledronic acid) |

Black et al, 20067—— ———————————

Ensrud et al, 2004 |
(alendronate) e

Bone et al, 2004 ° |
(alendronate) |

Mellstrom et al, 2004 2 |
(risedronate) |
Denosumab

Papapoulos et al, 2011 "%

Strontium ranelate

Reginster et al, 2005 18 |

Reginster et al, 2008 '3 |
Reginster et al, 20110 | 10100 100

| Open-label extension |
jedoiedunic s in=22)....

| | FLEX (all patients previously treated with alend )
| ‘0'_"?"!! | alendronate 5 (n=321) or 10 mg/day (n=322) or placebo (n=437)

Alendronate Double-blind extension
5 or 10 mgiday alendronate 5 (n=78) or 10 mg/day (n=86)

B Doubla-blind extension Opqn-label extension
Qs Eiecso SR edonaln (i) |

Open-label extension |

.| denosumab (n=4450) |

| Open-label extension
| strontium ranedate (n=233)

Study duration (years)

T T T T T I 1
4 5 6 7 8 9 10

JleueHue cec 120 %

(o4 7|

> SERM

> Alendronate
> Risedronate
> Ibandronate
> Zolendronate

>

’

Denosumab
Strontuim

rYPHOCT

S FoOANHN
5 rogviHu
5 rogviHu
3 (5 ?) rognHu
3 rogviHu
3 roAgvHu
O FroAVHN

B criyyam Ha H1ChK dOpakTypPEH pUCK CleR
TOBa HayarHo JieYyeHVe, To MoXe da ce
crpe

26



B kou cny4yau HAmMa Aaa
cnupamMe ne4yeHmeTo ?

> [NpealwecTteaila Ha NPEeLUIEHn Nn
beapo

> B Kpagdi Ha JieYeHneTo
<-2.5

> MHoro — [NINKOKOPTUKONAN
+ HacrnegcTtBeHoCcT +++

3a KOJIKO BpemMe crnmpame
re4yeHueTo ?

27



Differential Maintenance of Cortical and Cancellous
Bone Strength Following Discontinuation of
Bone-Active Agents

Mohammad Shahnazari," Wei Yao,' Bob Wang,' Brian Panganiban,”’ Robert O Ritchie,**

28

BYITY (%)

AManths Treatmant 2 Manths Withdrawal 4 Manths Withdrawal BManths Withdrawal

Journal of Bone and Mineral Research, Vol. 26, No. 3, March 2011, pp 565-581

Differential Maintenance of Cortical and Cancellous
Bone Strength Following Discontinuation of
Bone-Active Agents

Mohammad Shahnazari,' Wei Yao,' Bob Wang,' Brian Panganiban,®® Robert O Ritchie **

MPELWTEHN
p-CT

#Months Traamant 4 Maonths Withdrawal i Manths Withdrawal

Journal of Bone and Mineral Research, Vol. 26, No. 3, March 2011, pp 568-581
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AxkocT Ha mpeLuieHuTe

4 Mantas Treatmant 4 Months Withdrawal & Manths Withdrawal

Journal of Bone and Mineral Research, Vol. 26, No. 3, March 2011, pp 569-581

3a KOJIKO BpemMe cnvupame
rie4yeHueTo ?

> [10 Bb3CTaHOBSBaHE Ha HMBOTO Ha
Ha ropHa pedepeHTHa
FPaHnLa 3a NPeEMEHONAY3asTHN JKEHN

(0.500)

> [1o 3Ha4umm crag Ha Ha npeLusieHn
nn 6eapo — 1oect ¢ 0.3 - 0.4 SD ot T-
ckopa

29



CnupaHe 3a bukcupaH
nepuwon

> SERM 1 - 3 rogyHmn
> Alendronate A0 S roAnHn
> Risedronate A0 3 FoAVHN
> Zolendronate [0 3 roavHn
> Ibandronate A0 3 roaviHu
> Denosumab He ce cnvpa !
> Strontium 1 rod. ?

KpaunHuaT pesynrtat—c
NOoYnUBKUTE

AGREED...rOU'RE

RST
PATIEMT WITH &
MUMMY E]QMR.E.K..

witi CaoonSlock com
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CbyeTaHoO NneyvyeHue

> C anTNBEH eMEKT:
> X3Jl + budocdoHat — 3apaan KMIT

> X3JI + Bazedoxifene — 3apagn mneyHa
Xresa

> 5E3 curypeH aanTBEH EMEKT
> BudpocdpoHam + PTH

Effects of Intravenous Zoledronic Acid Plus
Subcutaneous Teriparatide [rhPTH(1-34)] in
Postmenopausal Osteoporosis

Felicia Cosman,'? Erik Fink Eriksen,® Chris Recknor,” Paul D Miller,® Nuria Guarabens

p -3
Rl v ]
g

F

ra

== 2005 mg + TPTD 20 ey
13 -l Fiaceoo + TFTD 20 pgitay

= 20L5mg

== 20L 5 mg + TATD 20 ugiday
=i Placeno + TFTD 20 /ey
em 2015 mg

BASELINE (%]
- b

-
o

LSM CHANGE N TOTAL HIF BMD FR

LSM CHANGE IN LUMBAR SPINE BWD FROM
BASELINE (%)

PTH > ZOL Ha rpb6Haka PTH < ZOL Ha 6egpoTto

Journal of Bone and Mineral Research, Vol. 26, No. 3, March 2011, pp 503-511
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Clin Calcium. 2012 Mar;22(3):415-20.

[Combination or sequential treatment using PTH and anti-resorption
therapies].

> Alendronate + PTH — Hamva aguTnBeH
eekT

> AHTUPE3OPOTUBHUTE “NOATUCKAT”
oTroBopa kbm PTH

> PTH creq 6udocdoHaT — Moxe, HO ¢
OTJIOXKEHO Hayaro Ha AenciBueTo!

Inhibition of Sca-1-Positive Skeletal Stem Cell
Recruitment by Alendronate Blunts the Anabolic
Effects of Parathyroid Hormone on Bone Remodeling

Kiangwei Wu,-2? Lijuan Pang,"?* Waigi Lei," William Lu? Jun Li,"-** Zhaoyang Li* Frank J. Frassica,

TEMD {gicm?) @

Call Stem Cell 7, 5T1-580, Movambar 5, 2010
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Stem Cells and Osteoporosis Therapy

ALENDRONATE

Alendronate nogTtucka ctumynmpaHoTo ot PTH kocTHO chopmupaHe kaTo
BGrokupa oCbLLECTBABAHOTO OT OCTEOKNACTUTE aKTMBUPAHe Ha
octeobnactute nocpeacresom TGF-31

Call Stam Call 7, Movembar 5, 2010

Bb3MOXHOCT 3a peayBaHe

> [laHHM camo 3a 2-py MEAVIKAMEHT criepq,
budocdoHar:

> PTH
> Strontium
> Denosumab

> Ho He n 3a obpaTHoTO !
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>

Effects of Denosumab on Bone Mineral Density and Bone
Turnover in Postmenopausal Women Transitioning
From Alendronate Therapy

David L Kendler,' Christian Roux,? Claude Laurent Benhamou,?* Jacques P Brown,* Michael Lillestol,*
Suresh Siddhanti,® Hoi-Shen Man,® Javier San Martin,® and Henry G Bone’

TOTAL HIP B LUMBAR EPINE

06 -

PERCENT CHANGE FROM BASELINE
M
L

Advd Alendronale
22 -| #®® Dencsuman ]

PERCENT CHANGE FROM BASELIN

STUDY MONTH STUDY MONTH

Journal of Bone and Mineral Research, Vol. 25, No. 1, January 2010, pp 72-81

Trabecular Reorganization in Consecutive lliac Crest
Biopsies when Switching from Bisphosphonate to
Strontium Ranelate Treatment

B C .
A CTX (pg/ml) - bAP (ug/l) 1 BMD Hip (g/cm?2)
o) S N g:::zz:c':s ____________________________ ]
250] * / N ./
2004 15 06
0 BP SR — N . SR
122: J 5 e
ol , , , _ B 5 s s L i , . ‘
1 2 3 4 5 H 1 2 3 4 5
Biopsy (#) Biopsy (#) Biopsy (#)

PLoS ONE | www.plosone.org August 2011 | Volume 6 | Issue 8 | e23638
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Trabecular Reorganization in Consecutive lliac Crest
Biopsies when Switching from Bisphosphonate to
Strontium Ranelate Treatment

Biopsy 1pp Biopsy4g,  Biopsy5gpn

Trabecular Reorganization in Consecutive lliac Crest
Biopsies when Switching from Bisphosphonate to
Strontium Ranelate Treatment
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(ocBeH X3J1 +
basenoKcdeH)

> [lpn

nan PTH
> [lpn

HeoTroBapsiuy Ha fieyeHne

> 2 rNocregoBaTeiHN @ng o BpeEME
Ha JIEHYEHNETO

> Cnaj Ha KOCTHa MNbTHOCT Ha NpeLuieHn >
4 % v Ha 6eapo > 3 %

> Cnag Ha beTa-kpocranc < 25 % cnpsamo
n3xodHus + 1 oT ABaTa KpuTepms 3a

KOCTHa NMbTHOCT MW HoBa dpakTypa
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[loBEeaeHve npy nunca Ha oTroBop

» Criab aHTpe3opbTMBEH P> CunrieH
aHTUPE3OPOTUBEH

> lllepopaneH aHTMpe3opoTBEH P>
mapeHTepaneH aHTMpPe3opoTNBEH

> AHTVPE3OPOTVBEH P> KOCT-hopMmpalL

bnarogaps 3a BHUMaHUETO !
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