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’ LeBoff MS, Greenspan SL, Insogna KL, Lewiecki EM, Saag KG, Singer AJ, Siris ES
ocTEOMEVia it pan 51, Insog . g KG, Sing .
. The clinician's guide to prevention and treatment of osteoporosis.
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|dentifying and targeting patients at high risk of fracture, uni- and multi-variate analyses indicate age, prior fracture history,
and bone mineral density (BMD) as the strongest fracture risk predictors

HAWK Lo

F'uvatkeio puAo

very high fracture risk

Taon yLo MTwoetL
n V S Osteoporos Int 31, 1-12 (2020).

Hyx Enopevo katayua otoy 1° xpovo=>

BMD : : ,
KOTAYUOTOC  SmAactog kivouvog

Kanis, J.A., et al., Assessment of fracture risk. Osteoporos Int, 2005. 16(6): p. 581-9.



Nat pev aAla ...

* Mpodavwc Atav AdBoc¢ mou otn yuvaiko dev Eytve EAeyxoc ooteomopwong (68 etwv)

* Mpodavwc nmpemeL va yivel petpnon BMD / aAla €xet MIKPH onpaotia (kupiwg otnv OMZ3)

* Mpodavwc anatteital baseline éAeyxoc -> Evapén Beparmeiog

* Mpodavwc urtdpyouv Kol AAAa aitia katdaypatoc (ektoc tng Ooteonopwonc) -MH (?) Ttpavpatiko

kataypa (ON & naboAoyikd Kotaypota)
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e Juxva ota NALKIWHEVA ATOMO

~25% TWV HETEUUNVOTIAUCLOKWY YUVALKWY OTLC HIMA -> 1 GUUTTLECTIKO KATOyUO

Greenberg M. 6th ed. New York: Thieme Publishing Group,; 2005. Handbook of Neurosurgery

Auéavetal pe tn nAkia->40% otnv nAwio twv 80

Black DM, Cummings SR, Karpf DB, et al. Randomised trial of effect of alendronate on risk of fracture in women with existing vertebral fractures. Fracture Intervention Trial Research
Group. Lancet. 1996 Dec 7;348(9041):1535-41.

* XPOVLO TTOVO- AELTOUPYLKOG TIEPLOPLOUOG- GNUAVTLK AVIKOVOTNTO

MoAAamAd VCFs => kUpwon OMIZ =>
» Meiwon 6peénc -> petwpevn Opedn
» Melwon MVEUUOVLKAG AstTtoupylag

Kado DM, Browner WS, Palermo L, Nevitt MC, Genant HK, Cummings SR. Vertebral fractures and mortality in older women: a prospective study. Study of Osteoporotic Fractures
Research Group. Arch Intern Med. 1999 Jun 14;159(11):1215-20

AGCUUITTWUOTLKAL



>TIOVOUALKQ KaTayuota O/0M22

» wedge (reduction in anterior height)
* biconcave(reduction in central height)

e crush (reduction in posterior height)

three grades:

* mild (20% -25% reduction in the height)
* moderate (25% -40% reduction in the height)

* severe (> 40% reduction in the height)

o
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Wedge fracture
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Mild fracture - -%ﬁffj‘;
(Grade 1, ~ 20-25%),,, 7/
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Moderate fracture 3 1
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Severe fracture o S 1
(Grade 3, >40%) & ’}

W Anterior

Biconcave fracture Crush fracture

Middlie
Severe fracture

Szulc P. Vertebral Fracture: Diagnostic Difficulties of a Major Medical Problem.

J Bone Miner Res. 2018 Apr;33(4):553-559.
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Canalis E. Wnt signalling in osteoporosis: mechanisms and
novel therapeutic approaches.
Nat Rev Endocrinol 2013; 9(10): 575-583
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ORIGINAL ARTICLE

Romosozumab Treatment in Postmenopausal Women with Osteoporosis

Felicia Cosman, M.D_, Daria B. Crittenden, M_D_, Jonathan D. Adachi, M.D_, Neil Binkley, M_.D_, Edward Czerwinski, M_D_, Serge Ferrari, M_D., Lorenz C. Hofbauer, M_D_, Edith
Lau, M.D., E. Michael Lewiecki, M.D., Akimitsu Miyauchi, M.D., Cristiano A_F. Zerbini, M.D., Cassandra E. Milmont, Ph.D_, et al.

Article Figures/Media Metrics October 20, 2016
- N Engl | Med 2016; 375:1532-1543
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Atdpwodovika Vs Romosozumab

The NEW ENGLAND
JOURNAL of MEDICINE

nnnnnnnnnnnnnnnn OCTOBER 12, 2017 VOL. 377 NO. 15

Romosozumab or Alendronate for Fracture Prevention
in Women with Osteoporosis

oth G. Saag, M.D., Jeffrey Petersen, M.D., Maria Luisa Brandi, M.D., Andrew C. Karaplis, M.D., Ph.D.,
ARCH study

tias Lorentzon, M.D., Ph.D., Thierry Thomas, M.D., Ph.D., Judy Maddox, D.O., Michelle Fan, Ph.D.,
Paul D. Meisner, Pharm.D., and Andreas Grauer, M.D.

4093 peteppnvornavolakeg pe ON KAI 1 kataypo
guBpavototnTag

» Mnvwaia sc romosozumab (210 mg)
» oral alendronate (70 mg/w)

* vyia 12 pAveg
* open-label alendronate kot yia ti¢ 2 opadeg

243 vs 147 = 96

2mAaoLlog kivbuvog pe AQ vs ROMO

Katayuatikog kivbuvog NEA omtovd 24 m
14
12
10

11,9

o N B~ OO

B Romo->ALE W ALE->ALE

Saag KG, Petersen J, Brandi ML, Karaplis AC, Lorentzon M, Thomas T, Maddox J, Fan M, Meisner PD,
Grauer A. Romosozumab or Alendronate for Fracture Prevention in Women with Osteoporosis. N Engl J
Med. 2017 Oct 12;377(15):1417-1427
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Atdpwodovika Vs Romosozumab

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 OCTOBER 12, 2017 VOL. 377 NO. 15

Romosozumab or Alendronate for Fracture Prevention
in Women with Osteoporosis

Kenneth G. Saag, M.D., Jeffrey Petersen, M.D., Maria Luisa Brandi, M.D., Andrew C. Karaplis, M.D., Ph.D.

Mattias Lorentzon, M.D., Ph.D., Thierry Thomas, M.D., Ph.D., Judy Maddox, D.O., Michelle Fan, Ph.D
Paul D. Meisner, Pharm.D., and Andreas Grauer, M.D.

4093 peteppnvonavotlakec pe ON KAl 1 kataypo
guBpavototnTag

» Mnviaia sc romosozumab (210 mg)

» oral alendronate (70 mg/w)

* ywa 12 months

* open-label alendronate kat yta TL¢ 2 opadeg

Nopopola supripaTa Kol o€
KOLTAYLoLToL:
* (9.7%) romosozumab-to-alendronate group
* (13.0%) alendronate-to-alendronate group (P<0.001)

Kataypata -> peiwon Katd 19% pe
romosozumab (P=0.04)

Kivbuvog yla katoyua : Helwon 38% (P=0.02)

Saag KG, Petersen J, Brandi ML, Karaplis AC, Lorentzon M, Thomas T, Maddox J, Fan M, Meisner PD,
Grauer A. Romosozumab or Alendronate for Fracture Prevention in Women with Osteoporosis. N Engl J
Med. 2017 Oct 12;,377(15):1417-1427
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Denosumab Vs Romosozumab

BMD OMZ3 petaBoAn otoug 12 pnveg

scientific reports

14 12,5

Explore content v About the journal v  Publish with us v 12
nature » scientific reports » articles » article 10

8
Article ‘ Open Access | Published: 03 June 2021

6
Denosumab versus romosozumab for postmenopausal
osteoporosis treatment 4
Tomonori Kobayakawa, Akike Miyazaki, Makoto Saito, Takako Suzuki, Jun Takahashi & Yukio Nakamura ™ 2

0

B Romo mDEN

Avadpopikn HeAETn napatipnons : 12 pnveg
denosumab vs romosozumab otnv
pneteppnvonavolakn ON (69 acBeveic)

Mapopola euprpaTa Kol 0To OALKO Loio / auxeva

Romosozumab -> KaAUTEPN ATTOTEAECUATIKOTNTA OTNV
BeAtiwon tng BMD Vs denosumab

Kobayakawa, T., Miyazaki, A., Saito, M. et al. Denosumab versus romosozumab for postmenopausal
osteoporosis treatment. Sci Rep 11, 11801 (2021).
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Denosumab Vs Romosozumab

MetafoAn BMD

6
4,9
. . ™ muteapargats 5
Osteoporosis and Sarcopenia g
Volume 7, Issue 3, September 2021, Pages 110-114
- 4
Original article 3 2 3
Effects of romosozumab or denosumab '
. . 2
treatment on the bone mineral density and
disease activity for 6 months in patients with 1
rheumatoid arthritis with severe osteoporosis: 0
An open-label, randomized, pilot study
Takeshi Mochizuki * .2 B, Koichiro Yano ©, Katsunari lkari b < Ken Olkazaki © HRomo3m mDen3m Mromo6 MDENG

romosozumab 1o arnoteAeoHaTIKO aro To denosumab

50 yuvaikec / 2 groups: treatment otnv avénon tng BMD opoo 3 uAveg
* romosozumab group , : ,
« denosumab group InUovtikeg dtadopec otic MetafoAec oto DAS28-ESR

AEN ¢avnkav petal Twv 2 opadwv

Mochizuki T, Yano K, Ikari K, Okazaki K. Effects of romosozumab or denosumab treatment on the bone
mineral density and disease activity for 6 months in patients with rheumatoid arthritis with severe
osteoporosis: An open-label, randomized, pilot study. Osteoporos Sarcopenia. 2021 Sep;7(3):110-114
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Modem Rheumatology, 33, 2023, 430-485

DOI: hetpssidoiarg/10. 1083 mr/roacls8

Advance access publication date: 11 June 2022

Onginal Article OXFORD

Comparison of romosozumab versus denosumab
treatment on bone mineral density after 1year in
rheumatoid arthritis patients with severe osteoporosis:
A randomized clinical pilot study

Takeshi Mochizuki®*, Koichiro Yano®, Katsunori Ikari®<, Ryo Hiroshima® and Ken Okazaki®

ABMD otoug 12 months o romosozumab kat denosumab ftav
e 10.2+5.6% and 5.0+ 3.1% (p =.002) yta OM22

e 3.7+4.9% and 3.5+ 3.0% (p =.902) yLa. oALkO Lo)10

e 3.614.7% and 3.2+ 4.9% (p =.817) yLa auvxeva
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TER vs Romosozumab: 2 Ooteomapaywylka

Romosozumab (sclerostin monoclonal antibody) versus
teriparatide in postmenopausal women with osteoporosis MetaBoAr} BMD oAwo toxio 12 pAveC
transitioning from oral bisphosphonate therapy:
a randomised, open-label, phase 3 trial

3 2,6

1. Meta ano AD
2. BMD wyio

Bentel Langdahl, Cesar Libanati, Daria B Crittenden, Michael A Bolognese, Jacques P Brown, Nadia S Daizadeh, Eva Dokoupilova, Klaus Engelke, 2
Joel S Finkelstein, Harry K Genant, Stefan Goemaere, Lars Hyldstrup, Esteban Jodar-Gimena, Tony M Keaveny, David Kendler, Peter Lakatos,
Judy Maddox, Jorge Malouf, Fabio F Massari, Jose Fernando Molina, Maria Rosa Ulla, Andreas Grauer

_ 1
436 tuyolomolndnkav oe 0 _
* romosozumab (n=218) R 4 06
e teriparatide (n=218) o R = TER

omo-

Langdahl BL, et al . Romosozumab (sclerostin monoclonal antibody) versus teriparatide in
postmenopausal women with osteoporosis transitioning from oral bisphosphonate therapy: a
randomised, open-label, phase 3 trial. Lancet. 2017 Sep 30;390(10102):1585-1594
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TER vs Romosozumab: 2 OoteomnapaywyLka

Romosozumab (sclerostin monoclonal antibody) versus
teriparatide in postmenopausal women with osteoporosis
transitioning from oral bisphosphonate therapy:

a randomised, open-label, phase 3 trial

Bentel Langdahl, Cesar Libanati, Daria B Crittenden, Michael A Bolognese, Jacques P Brown, Nadia S Daizadeh, Eva Dokoupilova, Klaus Engelke,
Joel S Finkelstein, Harry K Genant, Stefan Goemaere, Lars Hyldstrup, Esteban Jodar-Gimena, Tony M Keaveny, David Kendler, Peter Lakatos,
Judy Maddox, Jorge Malouf, Fabio F Massari, Jose Fernando Molina, Maria Rosa Ulla, Andreas Grauer

436 tuyolomolndnkav oe
* romosozumab (n=218) R
* teriparatide (n=218)

STRUCTURE: Percentage Change in Lumbar Spine

aBMD by DXA at Months 6 and 12

.‘. Teriparatide (n = 209) ..- Romosozumab (n = 208)
Lumbar spine

12

9.8%*t

2rAdoLa

Mean percentage change
from baseline (95% CI)

Metd ano AD
BMD woxio

Months

Langdahl BL, et al . Romosozumab (sclerostin monoclonal antibody) versus teriparatide in
postmenopausal women with osteoporosis transitioning from oral bisphosphonate therapy: a
randomised, open-label, phase 3 trial. Lancet. 2017 Sep 30;390(10102):1585-1594
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TER vs Romosozumab: 2 OoteomnapaywyLka

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Romosozumab in Postmenopausal Women
with Low Bone Mineral Density

Michael R. McClung, M.D., Andreas Grauer, M.D., Steven Boonen, M.D., Ph.D.,*
Michael A. Bolognese, M.D., Jacques P. Brown, M.D., Adolfo Diez-Perez, M.D., Ph.D.,
Bente L Langdahl, Ph.D., D.M.Sc., Jean-Yves Reginster, M.D., Ph.D.,

Jose R. Zanchetta, M.D., Scott M. Wasserman, M.D., Leonid Katz, M.D.,
Judy Maddox, D.O., Yu-Ching Yang, Ph.D., Cesar Libanati, M.D.,
and Henry G. Bone, M.D.

romosozumab pnpviaia (70 mg, 140 mg, 210 mg) ) KaBe 3 pAVEC
(140 mgn} 210 mg)
subcutaneous placebo
open-label active comparator —
o oral alendronate (70 mg €B6)
o subcutaneous teriparatide (20 pug nu )

EVIDENCGE
BASED
MEDICINE

MetafoAr BMD OMZ23 12 pnveg

12 11,3

10

o N B~ OO

B Romo- M TER mALE

McClung MR, Grauer A, Boonen S, Bolognese MA, Brown JP, Diez-Perez A, Langdahl BL, Reginster JY,
Zanchetta JR, Wasserman SM, Katz L, Maddox J, Yang YC, Libanati C, Bone HG. Romosozumab in
postmenopausal women with low bone mineral density. N Engl J Med. 2014 Jan 30,;370(5):412-20



REVIEW ARTICLE

Romosozumab versus Teriparatide for the
Treatment of Postmenopausal Osteoporosis:

R omo VS T E R A Systematic Review and Meta-analysis through
a Grade Analysis of Evidence
Aixian Tian, MD'', Haobo Jia, MD™', Shan Zhu, MD™ | Bin Lu, MD', Yan Li, MD', Jlanxiong Ma, MD',
Kinlong ba, MD'
‘O thopedic Research |'|f.'=|.:.::lf|.'. -]:.:::I.'_I_f.::f J;.'::s]':.‘.m:' !ch'n[f:,lgﬁf:.lchl '(]_r:'mpmlkl.'{_rs .L“ﬂf::::ﬁ 'J'.‘d:.;]fll.;:'us_r:ilm'f:n:l' "Department of Radislogy,

o 4 pelétec - 1304 aoBeveic |
o romosozumab kaAUTtepN anoteAscpatikotnta otnv BeAtiwon tng BMD
* OMzz

* Mnvag 6: MD = 3.54, 95% Cl [3.13, 3.94], P<0.001

¢ Mrvagc 12: MD = 4.93, 95% Cl [4.21, 5.64], P<0.001)
* OAwWO wo)io

* Mnvag 6: MD =2.27,95% Cl [0.62, 3.91], P = 0.007

* Mnvag 12: MD =3.17, 95% Cl [2.68, 3.65], P<0.001)
* Auxévog pnploiiov

«  Mrvac 6: MD = 2.30, 95% Cl [0.51, 4.08], P = 0.01

«  Mrvac 12: MD = 3.04, 95% Cl [2.29, 3.78], P<0.001)

MD : mean difference Tian A, Jia H, Zhu S, Lu B, Li Y, Ma J, Ma X. Romosozumab versus Teriparatide for the Treatment of

Postmenopausal Osteoporosis: A Systematic Review and Meta-analysis through a Grade Analysis of
Evidence. Orthop Surg. 2021 Oct;13(7):1941-1950.
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