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Dempster DW. Primer on the Metabolic Bone Diseases and Disorders of Mlneral Metabolism. 6th ed. 2006:7-11



OGTIKY OVOKOTOGKEVT] PAOLMO0VS KUL GTOYYMOOVS
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H avaxoatackevn 1o 6royy®doovg (ap1otepd) copfaivel Tavm ce o S0KIOMTH ETPAVELQ,
eVed 610 PAOLDOEG (0e€1d) ovpPaivel péoa 6 Eva KOAVOpo. H Aettovpyio TV 06TIKGOV
KLUTTAP®V KOl 1 AAANAOLYI0 TOV OGTIKMOV OPACTNPLOTHTOV vl KOTA To, AALN OLOLEG.

O1 BMU 10v d0K100800¢ vItdpyovv o€ LEYOADTEPOVS OPOLOVS, LE OTTOTEAEGLL. O PLOUOG
AVOKOTAGKELTC Vo eival Tepimov 10TAEG10¢ 0LTOL TOV PAOLDIOVC.

BMU: Basic Multicellular Unit



AVOKOTOGKELT] PAOLMO0VS
CYNUOTIGUOG, EMUNKIS , Kol KGOgTN TOUN droyn

®Oopilovoa onpaven pe TeTpakvkAivn (0e€1d) emPefoarmdvel Tnv
KVUKAOTEPN GVYKALoN piog eAoukng BMU (osteon).
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AVOKUTOGKELT] PAOLMO0VS
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H @pAoukn) ar®Aiero ertnpedlel TEPLGGOTEPO
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XNUOVTIKOS 0 POAOS TOV PAOLMOOVS GTNV
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H enintoon TOV 06TEOTOPOTIKOV # GLGYETICETOL
ILE TNV GLV TO YPOVA TPOOOEVTIKI UTMAELD,
CTTOYYM®OOVS KUl PAOLMDOOVS
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Sambrook P. Bone structure and function in normal and disease states. Chapter 5; p.67-84; , , ,
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AVENON TOPOGLUOTNTOS UE TNV NAKLY HETAE TNV
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Zebaze RM. Lancet 2010:9727:1729-1736.



2AMNUOTIKN OVOTOPACTAGT] TS KOTAVOUNS TOV
OLPMTPOVIKOV (AD) 6TO GKEAETO
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Cancellous and cortical bone architecture and turnover at the iliac crest of
postmenopausal osteoporotic women treated with parathyroid hormone 1-847

R.R. Recker ?, S.P. Bare 3, S.Y. Smith °, A. Varela ®, M.A. Miller €, S.A. Morris <, J. Fox ©*

uCT

Histomorphometry
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PTH(1-84) p-value® PTH(1-84) Placebo

24 months 18 months 18 months 24 months
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Cancellous and cortical bone architecture and turnover at the iliac crest of
postmenopausal osteoporotic women treated with parathyroid hormone 1-847

R.R. Recker ?, S.P. Bare 3, S.Y. Smith °, A. Varela ®, M.A. Miller €, S.A. Morris <, J. Fox ©*

[n conclusion, compared to placebo, PTH(1-84) treatment of
postmenopausal osteoporotic women for 18 months was assoclated
with higher cancellous bone formation and bone volume in the
lliac crest without affecting bone resorption. There was tendency

for cortical porosity to be higher and there was no effect on
cortical thickness. There were no issues related to the satety of PTH




Osteoporos Int (2011) 22:357-362
DOI 10.1007/s00198-010-1226-1

SHORT COMMUNICATION

Changes in trabecular and cortical bone microarchitecture
at peripheral sites associated with 18 months of teriparatide
therapy in postmenopausal women with osteoporosis

H. M. Macdonald « K. K. Nishiyama « D. A. Hanley
S. K. Boyd An® KEPKIOWQ

Variable Baseline 18 months 18 months (percent change)
(n=9) (1=9)
Total area (mm”)* 256.9 (53.1) 257.1 (52.3) 0.2 (0.01, 0.4)
Cortical area (mm?)* 49.2 (6.8) 49.6 (7.7) 1.8 (0.7, 3.5)
Total BMD (mg HA/cm?”) 220.0 (47.3) 207.3 (40.6) —5.5 (8.5, —1.9)**
BV/TV 0.071 (0.015)  0.067 (0.013) =3.2 (-11.0, 0.7)*
Tb.N (mm ™) 1.18 (0.25) 1.20 (0.23) 5.1 (-14,6.3)
Tb.Th (mm) 0.061 (0.004)  0.056 (0.003) —5.4 (—13.0, —3.7)%***
Tb.Sp (mm) 0.82 (0.19) 0.81 (0.18) —4.1 (-5.5, 1.5)
Cortical BMD (mg HA/em’)*  727.2 (103.5)  698.7 (88.2) —4.5 (=8.2, —1.0)*
Ct.Po (%) 14.4 (6.9) 15.2 (6.3) 4.1 (4.3, 14.6)
Ct.Th (mm)* 0.78 (0.16) 0.80 (0.17) 2.5 (0.8, 5.8)

Ultimate stress (MPa) 13.1 (6.3) 12.8 (6.2) ~0.8 (-7.9, 8.4)



Am® Kvijun

Variable Baseline 18 months 18 months (percent change)
(n=11) (n=11)
Total area (mm 690.3 (96.4) 690.0 (95.4) 0.1 (-0.06, 0.2)
Cortical area (mm 99.9 (17.1) 102.3 (19.2) 1.0 (=2.6, 5.8)
Total BMD (mg HA/emr’) 180.5 (19.8) 179.8 (21.2) -2.1 (3.5, 0.6)
BV/TV 0.079 (0.025) 0.075 (0.023) -2.5 (-6.0, —0.5)*
Tb.N (mm ") 1.10 (0.42) 1.03 (0.25) 2.8 (0.8, 7.0)
Tb.Th (mm) 0.074 (0.016) 0.073 (0.014) —7.3 (=10.0, —1.6)*
Tb.Sp (mm) 0.94 (0.30) 0.95 (0.25) -2.1 (-6.0, 1.1)
Cortical BMD (mg HA/em™)"  683.3 (61.5) 661.4 (86.6) —1 3(=3.4,0.2)**
Ct.Po (%)’ 18.2 (5.1) 17.8 (4.8) 2 (5.9, 8.0)
Ct.Th (mm)” 1.14 (0.21) 1.21 (0.23) 5(-2.3,9.7)
Ultimate stress (MPa) 16.0 (4.3) 16.3 (5.7) 6 (—4.0, 9.1)



JOURNAL OF BONE AND MINERAL RESEARCH
Volume 18, Number 3, 2003

© 2003 American Society for Bone and Mineral Research

Effects of Teriparatide [Recombinant Human Parathyroid Hormone (1-34)]
on Cortical Bone 1n Postmenopausal Women With Osteoporosis

JR ZANCHETTA,' CE BOGADO,' JL. FERRETTL' O WANG,> MG WILSON,?> M SATO,>

GA GAICH.”? GP DALSKY,? and SL MYERS?

PQCT PARAMETERS AT THE 15% DisTAL RADIUS SITE AFTER A MEDIAN 18 MONTHS OF TREATMENT

pQOCT Parameters

Placebo (n = 3))

TPTD20 (n = 36)

TPTD40 (n = 28)

Total bone density (mg/em’)
Total bone mineral content (mg)*
Total bone area (mm’)*

Cortical bone density (mgfem’)

Cortical bone area (mm?)*
Cortical thickness (mm)

Cortical bone mineral content (mg)*

6294 + 18
762+ 1.0
1227+ 1.0°
069.4 + 10.5
707 % 1.0
76+ 08°
23+0.1

2

.i,

§79.5+21.
15812
1316+ 1.1°
030.3 + 122
692+ 1.2
73909
22+0.1




JOURNAL OF BONE AND MINERAL RESEARCH
Volume 16, Number 10, 2001
© 2001 American Society for Bone and Mineral Research

Effects of Daily Treatment with Parathyroid Hormone on
Bone Microarchitecture and Turnover in Patients with
Osteoporosis: A Paired Biopsy Study*

DAVID W. DEMPSTER,'? FELICIA COSMAN,34 ETAH S. KURLAND,* HUA ZHOU,! JERI NIEVES,35
LILLIAN WOELFERT,? ELIZABETH SHANE,* KATARINA PLAVETIC ,! RALPH MULLER,®
JOHN BILEZIKIAN,*” and ROBERT LINDSAY?3#




JOURNAL OF BONE AND MINERAL RESEARCH
Volume 16, Number 10, 2001
© 2001 American Society for Bone and Mineral Research

Effects of Daily Treatment with Parathyroid Hormone on
Bone Microarchitecture and Turnover in Patients with
Osteoporosis: A Paired Biopsy Study*

DAVID W. DEMPSTER,1? FELICIA COSMAN,3#4 ETAH S. KURLAND,* HUA ZHOU,! JERI NIEVES,35
LILLIAN WOELFERT,? ELIZABETH SHANE,* KATARINA PLAVETIC ,! RALPH MULLER,®
JOHN BILEZIKIAN,*” and ROBERT LINDSAY?3#

In conclusion, this paired biopsy study indicates that daily treatment
with PTH exerts anabolic action on both cortical and cancellous
bone in the human iliac crest. Cortical porosity was unchanged and
there was an increase in 3D trabecular connectivity in most patients.
Although limited by the small sample size, the data suggest that
PTH is not only capable of increasing bone mass in patients with
osteoporosis but also of correcting the microarchitectural defects in
cortical and cancellous bone that increase skeletal fragility



Calcif Tissue Int (2001) 68:135-139 Calci_ﬁed Tissue
DOI: 10.1007/5002230001204 Infernational

717 ; ; © 2001 Springer-Verlag New York Inc.
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Response of Cortical Bone to Antiresorptive Treatment

L. Hyldstrup! J. T. Jergensen,”> T. K. Serensen,? L.. Baeksgaard!
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Original Full Length Article

Prolonged alendronate treatment prevents the decline in serum TGF-31 levels and
reduces cortical bone strength in long-term estrogen deficiency rat model™

Junjing Jia ®!, Wei Yao ', Sarah Amugongo ?, Mohammad Shahnazari *¢, Weiwei Dai ?, Yu-An E. Lay ?,
Diana Olvera b, Elizabeth A. Zimmermann b Robert O. Ritchie b.c Chin—Shang Li ¢,

We report that exposure to alendronate treatment resulted in higher
serum TGF-31 levels, likely by increasing the level of TGF-31 activity
in osteoprogenitor cells. Additionally, serum total TGF-31 levels were

found to negatively associate with cortical bone maximum load and ul-
timate strength with alendronate treatments in rats.




JOURNAL OF BONE AND MINERAL RESEARCH

Volume 19, Number 6, 2004 JBMR
Published online on January 19, 2004; doi: 10.1359/JBMR.040126

© 2004 American Society for Bone and Mineral Research

Suppressed Bone Turnover by Long-Term Bisphosphonate Treatment
Accumulates Microdamage but Maintains Intrinsic Material Properties
in Cortical Bone of Dog Rib

Satoshi Komatsubara,! Satoshi Mori,' Tasuku Mashiba,' Jilliang Li,"* Kiichi Nonaka,” Yoshio Kaji,' Tomoyuki Akiyama,'
Kensaku Miyamoto,' Yongping Cao,' Jun Kawanishi,' and Hiromichi Norimatsu'

As for the cortical bone of dog rib, Mashiba et al.''* reported
that I-year treatment with nisedronate or alendronate sup-
pressed intracortical bone remodeling by 57-68%, increased
microdamage accumulation by 2- to 3-fold, and decreased
toughness by 20%. In our study, 82% suppression of intracor-
tical remodeling after 3-year incadronate treatment was also
associated with 1.6- to 1.9-fold increase of damage accumula-

tion. These two studies clearly indicate that prolonged suppres-
sion of bone remodeling by bisphosphonate allows microdam-

age to accumulate in bone.




ORIGINAL ARTICLE JBMR

A Longitudinal HR-pQCT Study of Alendronate
Treatment in Postmenopausal Women With Low Bone
Density: Relations Among Density, Cortical and
Trabecular Microarchitecture, Biomechanics, and Bone

Turnover
Andrew J Burghardt,’ Galateia J Kazakia," Miki Sode,"? Anne E de Papp,’

Thomas M Link," and Sharmila Majumdar’*

A Tb.vBMD
ALN

+6%

-10% 0 +10% wrt. Baseline N.B. Not drawn to scale.

Journal of Bone and Mineral Research, Vol. 25, No. 12, December 2010, pp 2558-2571
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DO 10,1016 jod 2011106
Hip Cortical Thickness Assessment in Postmenopausal Women
With Osteoporosis and Strontium Ranelate Effect on
Hip Geometry

! Claude Laurent Benhamou,” and Christian Roux’

ats
-y

Karine Briot,

Comparison of the 5-yr Hip Geometric Parameter Relative Changes by Hip Structure Analysis

5-yr Follow-up

p Value (BMD adjusted)

Relative changes %, SD p Value (BMD unadjusted) p Value (BMD adjusted) using Bonferroni method
SR vs Placebo SR SR wvs Placebo SR SR wvs Placebo SR
Parameters Placebo SR placebo  (within) (within) placebo (within) (within) placebo (within) (within)
Narrow neck
Bone CSA (cm™) —3.24 1722 5811913 < 0.001 <0.001 <0.001 0.1518 0.0164 <0.0001 1 0.2952 <0.0018
Cross-sectional moment —1.87 =13.89 90.50 = 16.80 <<0.001 0.002 <0001 0.6132 0.0002 <0.0001 1 0.0036 <0.0018
of inertia (cm™)
Section modulus (cm?) —2.34 +11.55 8.57 £ 14.26 <<0.001 <0.001 <0.001 0.9565 0.0076 <0.0001 1 0.1368 <<0.0018
Endocortical diameter (cm) 0.72 =473 0.64 +=5.09 0.872 0.047 0.086 0.7747 0.0965 0.0285 1 1 0.513
Cortical thickness (cm) —3.59 = 7.86 5.16 =9.82 < 0.001 < 0.001 <0.001 0.365 0.2084 0.0062 1 1 0.1116
Buckling ratio 5001213 —3.124+13.20 <0.001 <0.001 <0.001 0.7731 02423 0.4408 1 1 1
Intertrochanteric site
Bone CSA (cmt) —4.06 = 8.82 90.05 10,65 <0.001 <0.001 <0.001 0.0399 0.0012 <0.0001 0.7182 0.0216 <0.0018
Cross-sectional moment —4.81 £ 14.63 8.60 £ 14.06 <<0.001 <0.001 <0.001 02704 0.1840 0.0015 1 1 0.027
of inertia (cm™)
Section modulus (cm?) —4.72 = 14.77 11.07 =14.03 <0.001 <0.001 <0.001 0.2932 0.0027 <0.0001 1 0.0486 <<0.0018
Endocortical diameter (cm) —0.01 4= 3.59 —1.93+3.19 < 0.001 0.898 <0.001 0.2918 0.0018 <0.0001 1 0.0324 <0.0018
Cortical thickness (cm) —4.02 =933 10,27 +£11.57 <0.001 <0.001 <0.001 0.0069 00011 <0.0001 0.1242 0.0198 <<0.0018
Buckling ratio 5093 +£21.99 —10.324+10.08 <0.001 <0.001 <0.001 0.7364 0.0434 0.0076 1 0.7812 0.1368
Femoral shaft
Bone CSA (cm?) —3.62 645 5.77 £ 8.30 < 0.001 <0.001 <0.001 0.9181 0.0020 0.0006 1 0.036 0.0006
Cross-sectional moment —2.821+9.11 5.73 210,97 <0.001 <0.001 <0.001 0.2422 0.0006 0.0854 1 0.0108 1
of inertia (ch’J
Section modulus (cm"gj —2.78 +=8.13 6.69 +9.94 < 0.001 <0.001 <0.001 05369 <0.0001 0.0003 1 <0.0018 0.0054
Endocortical diameter (cm) 1.02 =633 —2.89 +6.44 < 0.001 <0.001 <0001 0.1138 04036 0.0006 1 1 0.0108
Cortical thickness (cm) —3.72 £ 8.49 T7.68 = 10.69 <0.001 <0.001 <0.001 0.2751 0.0038 <0.0001 1 0.0684 <<0.0018
Buckling ratio 482 4+1228 —6.84+12.23 <0.001 <0.001 <0.001 0.2469 0.5738 0.0133 1 1 0.23




Journal of Clinical Densitometry: Assessment of Skeletal Health, vol. 15, no. 2, 176—185, 201z
© Copyright 2012 by The International Society for Clinical Densitometry
1094-6950/15:176—185/$36.00

DO 10.1016/jjocd.2011.11.006
Original Article

Hip Cortical Thickness Assessment in Postmenopausal Women
With Osteoporosis and Strontium Ranelate Effect on
Hip Geometry

Karine Briot,*! Claude Laurent Benhamou,” and Christian Roux”

[n conclusion, this study confirms that few HSA parame-
ters improve the hip fracture prediction independently of
BMD in elderly osteoporotic women. Strontium ranelate
has positive effects on some HSA parameters, mainly through
the increase n hip BMD.

HSA : Hip Structure Analysis
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fP < 0.0001.

Kendler DL J Bone Miner Res. 2010;25:72-81
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—e—Denosumab 60 mg Q6M (n = 246)
—e— Alendronate 70 mg QW (n = 241)



HR-pQCT: Megyaivtepeg I+ BMD
PAOLMOOVS KEPKLOUS

1I1otikn UelETn ApYITEKTOVIKNG 0TTOD

Yvvoikn VBMD Xroyywong vBMD ®Lrorvwone vBMD
15 * - 0.4 - * ¥
i 0.2 ~
5 1
e Q'05 . 0
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% g‘_o5 -0.6 A
C >
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w -1 -
&-L5 1
— -1.2 ~
2 -2.0 A 14 -
2.5 -25 - -1.6 -
Ewkoviko Aln Dmab Ewoviké Aln Dmab Ewovik6 Aln Dmab

*P < 0.001 vs placebo
P < 0.02 vs alendronate

Seeman E. et al JBMR (2010) :25:1886-1894 Values shown are LS Mean (95% Cl)



Ipoinqyn 1 erokng TopOGINOGTNTOC
otV anm kepkioo (HRpQCT)

LI1AoTikn HeAETH OPYITEKTOVIKNG 0OTOD

dALoukn TopOSIUOTNTA

(% petafoin)
x
Denosumab (n=82) - ——————
-2.98
Alendronate (n=82) -_—
+2.86
Ewkoviko (n=83) _T5.19___
| | [
5 0 5

* 14
p=0.02 vs ewoviko

Boyd et al. ECTS congress 2011, abstract and poster PP264



36 unveg: ¥ kKivovvov # 6 0Aeg Tig OfoE1C

FREEDOM
B Ewoviké
— 0]
9% - RR_ 20% B Denosumab
0 RR = 68% P=0.01
806 - P < 0.001
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Néa Xmovoviikd, Mn omovovka, Ioyiov

K¥p1og teA1kd¢ 61006

Cummings SR N Engl J Med. 2009;361:756-765.



Meimon ToV Kivouvov # aveCapTnTo omo

TNV NMKLO KOL TO 6TAOL0 VOGOV
FREEDOM - posthoc niikiaxn avaivon

I'eviki enintoony @ # XX @ # 1oyiov Ogponeia M Ewoviko M Denosumab
107 #XX # Lloytov
I:)interaction =0.4822 I:)interaction =0.0714

Yvyvotnto Tov unva 36 %

60-74 75-90 60-74 75-90



ORIGINAL ARTICLE JBMR

Microarchitectural Deterioration of Cortical and
Trabecular Bone: Differing Effects of Denosumab

and Alendronate

Ego Seeman,' Pierre D Delmas,? David A Hanley,? Deborah Sellmeyer,* Angela M Cheung,®
Elizabeth Shane,® Ann Kearns,” Thierry Thomas,® Steven K Boyd,? Stephanie Boutroy,”? Cesar Bogado,’
Sharmila Majumdar,'® Michelle Fan,'" Cesar Libanati,'" and Jose Zanchetta®

Discontinued study, n=8
Placebo Injection Q6M Consent withdrawn, n = 4 Completed month 12, n = 74
Ed > Lost to follow-up,n = 3 >| Included in HR-pQCT analyses, n =79
oral pla:;l;o ow Adverse event,n =1 Included in safety analyses, n = 83
(n ) Administrative decision, n=0
Noncompliance,n =0
Discontinued study,n=9
Enrolled DenosuTab QeM Consent withdrawn, n = 4 Completed month 12, n =74
(Nn_r_ozf_n oral placebo QW > Lost to follow-up,n = 2 > Included in HR-pQCT analyses, n = 78
- ?n = 83) Adverse event,n =1 Included in safety analyses, n = 83
Administrative decision, n = 1
Noncompliance,n=1
Discontinued study, n =13
Placebo mjf ction QM Consent withdrawn, n=7 Completed month 12, n = 69
> > Lost to follow-up,n =3 > Included in HR-pQCT analyses, n=74
oral ale"d{::a;;; Omg QW Adverseevent,n=3 Included in safety analyses, n = 81
Administrative decision,n=10
Noncompliance,n =0




Ol vBMD vBMD Xnoyymdovg

3 - Dmab vs Ewov <0,001 <0,001 2 - Dmab vs Ewov 0,014 <0,001
Dmab vs ALND 0,347 0,024 Dmab vs ALND 0,695 0,133
2 || ALND vs Ewov 0,002 <0,001 1 | ALND vs Ewov 0,039 0,051
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vBMD ¢Ao100 [T&yog prolov

Dmab vs Ewov < 0,001 <0,001 Dmab vs Ewov < 0,014 <0,001
1 | DmabvsALND 0,054 0,023 > | DmabvsALND 0,403 0,228
ALND vs Ewov 0,004 <0,001 4 | ALNDvs Ewov 0,005 <0,001
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QCT Anw Kkepkida

OAwkry vBMD
Dmab vs Ewkov <0,001 <0,001
Dmab vs ALND <0,001 0,011
ALND vs Ewkov 0,182 0,001 5

——EwkovikO -=ALND -+«Dmab

6 12

PMI
Dmab vs Ewkov <0,001 <0,001
Dmab vs ALND 0,006 <0,001
ALND vs Eiwkov 0,009 <0,001

——EwkovikO -=ALND -+«~Dmab

6 12




QCT: IIposdwopiopog BMD kar BMC woyiov

GUVOALKA
Freedom QCT substudy

- Denosumab -e- Eikoviko

87 BMD (mg/cm?d) *

*

Metafoinq amo v évapén %

'6 ] ] 1

0 12 24 36
Mnve Mnve

n= 62 60 ves 59 62 62 60 Mves 59 62

Mean =% 95% CI; *P < 0.0006 vs both baseline and placebo; TP < 0.05 vs baseline.
Genant HK.. ASBMR 2010 oral pres FR0410



Dmab 1t BMC omoyy®mdovg Kot ¢AO1DO0VS

Freedom QCT substudy
Total Hip BMC Total Hip BMC
(% perafoin amd TV Evapén) (am6)vtn petaBoin, mg)
15 _Zl’woko woyiov Xmoyy®mdes DPLovMIES 1200 -=VV0ho 1oyiov Xoyyddeg  DrodOEG
832*
8.3%* 5 1000
10- §- 800
\g 5 . ‘: 600
2 S
: [N
- g 400
(=
S ==N
® 0 S
N § 200
3 3
= §_ 200
-10 1 \8
= -400 -
-8.8%" - _
-15- 600 -375%
Mean = 95% CI; *P < 0.0001 vs baseline; TP < 0.05 vs baseline. B Ewoviké6 M Denosumab

Genant HK. ASBMR 2010 oral pres FR0410



1 Ootikig avroyns (FEA) og XX kot woyio,

GTO GTOYYMOES KUL PAOLMOES OLUUEPLGLLOL
Freedom QCT substudy

B Ewovik6 M Denosumab

30 - 2 15 - Yvvolro Ioyiov
& 9 - 20.2%0*%
& 25 18.10%6% ’ 8.49%%t
~§ 20 . 16.9%** 101
-
£ 15 4.3%*
= J 0/*1
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c\c -
N—n 5 7]
3 0 F ;
% O r T
é 5 -0.8%

-0 -2.9%!
-10 1
15 - -8.0% 10- -5.4%"
>0volro YTOYYMOES Drormoeg Y0volro XTOYYMOES DLor®OES

FEA= Finite Element Analysis

Strength measured in Newtons.

Mean = 95% CI; *P < 0.0001 vs both baseline and placebo; TP < 0.005 vs baseline; P < 0.01 compared with month 12.
Keaveny T. ASBMR 2010 oral pres 1099



LNUOVTIKT KO TPOLU a0ENoT 06TIKNG AVTONS
oo 12° unva
Freedom QCT substudy

—e— Denosumab —o— Eikoviko

25 Ioyio

20 1
15 1

—

L

=37 -5.4%

Metafornq % amo v Evapén
(deiktng atvoyng ue Finite Element Analysis)

Mnveg Mijveg

Strength measured in Newtons.
Mean =+ 95% CI; *P < 0.001 vs both baseline and placebo; P < 0.0001 compared with month 12; P < 0.005 vs baseline.
Keaveny T ASBMR 2010 oral pres 1099



LNUOVTIKT PEATIOGN GTOVS TEPLGGOTEPOVS GTNV

avtoyn XX Kot weyiov pe Dmab to 12° piqva
Freedom QCT substudy

1600 Denosumab @ )
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) Placebo (@)
600 r=0.18
P=0.39

] ] ; ] ]
-400 -175 0 275 500
Merafoin avroymg woyiov amd v évapén (Newtons)
Keaveny T ASBMR 2010 oral pres 1099




YVOUTEPACNOTA
To avTIOGTEOTOPOTIKA PAPLOKO OPOLV UE OLAPOPETIKOVS TPOTOVG
GTO PAOLMOES KOl TO 00KLOMOES OGTOVV
Teprrapation kot ZTpOvTio £X0VV OVTIKPOVOUEVO ATOTEAEGLOTO

AD amoppoP®OVTIL TOYEMC OTIS EMPAVELEC TOL 0GTOV GE BEGElC
OGTIKTC EVOAAQYNC KOl KUPLMS GLEGMPEVOVTOUL GTO OOKLOMOEC

H aAlayn and Aln e denosumab avédver tny BMD 6e oyéon w’
6covg ovveyiCovv Aln. H dpdon eivorn peyoldtepn oe meployss
KUPLOGS PAOLDOOVE 0GTOV

To Dmab peiwvel tov kataypatikd Kivouvo ¢’ 0AeC Ti¢ Ooelc
aveCopTNTMC NAKINC Kol 6TA010V VOGO

O povadikoc Tpomoc dopdong tov Denosumab cuvovdleton pe
BeAtiwoelg ot protwon VBMD ko tn Aotk mopwoipndtnta, o
omoia oyetiCovtal pue ™ PeATioon TNC OGTIKNC AVTOYNG



