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Very High Imminent Risk: Recent Clinical Fracture

* 377,561 women 2 65 years of age from national Medicare database with a recent incident clinical fracture
- Recurrent fracture rates analyzed for up to 5 years from initial fracture*
* Average recurrent risk for all initial sites: 10% in 1 year, 18% in 2 years
* Recurrent risk lower during years 3-5 (about 4% per year)
- Some skeletal site specificity: 1-year incidence of any fracture by site of first fracture

Spine

Pelvis
Clavicle

Hip
Humerus
Femur
Radius/Ulna
Tibia/Fibula
Ankle

Initial fracture site

0 2 4 6 8 10 12 14 16
Cumulative Incidence (%) of a subsequent incident fracture 1 year after Initial fracture, by site of initlal fracture

*Fractures of skull/face, fingers/toes, patells, sternum, scapula, of ribs were excluded

Balasubramanian A, et al, Osteoporos Int 2019;30:79-92,
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High Imminent Risk: CaMOS Study

+ 3228 women 2 65 with osteoporosis, low bone mass or prior fracture
—2-year imminent non-vertebral fracture risk was 5%
— Multivariable analyses revealed four independent risk factors for fracture:

*1 or more fractures in preceding year:
*HR 1.7

* 1 or more falls in preceding year
« HR 1.5 for 2 1 fall
« HR 1.9 for 2 2 falls

* Poor physical function (SF-36 < 42):
*HR 1.6

* Total hip T-Score
+<-3.5:HR=3.7
*+>-35t0<-25:HR=25

Adachi ID, et al. Arch Osteoporos 2019;14:53. HR, hazard ratio; NS, not significant; SF-36, short form-36.




Fracture risk categories,
defined by the Endocrine Society

clinical practice guidelines
for pharmacological management of osteoporosis

Definition

Low risk No prior hip or spine fractures, BMD T-score at the hip and spine both above
-1.0, and 10-year hip fracture risk <3% and 10-year risk of major osteoporotic

fractures =20%

Moderate risk No prior hip or spine fractures, BMD T-score at the hip and spine both above
—2.5, or 10-year hip fracture risk <3% or risk of major osteoporotic fractures

<20%

High risk Prior spine or hip fracture, or a BMD T-score at the hip or spine of -2.5 or below,
or 10-year hip fracture risk =3%, or risk of major osteoporotic fracture risk =20%

Very high risk Multiple spine fractures and a BMD T-score at the hip or spine of -2.5 or below

BMD=bone mineral density.

Table: Fracture risk categories, defined by the Endocrine Society clinical practice guidelines for
pharmacological management of osteoporosis?

_ J Clin Endocrinol Metab, May 2019, 104(5):1-28
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Algorithm for the management of patients at low, high and very high [ “Pts

risk of osteoporotic fractures
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The 2018 Guidelines for the diagnosis and treatment of osteoporosis
in Greece

Polyzois Makras ' + Athanasios D. Anastasilakis*” + George Antypas>* « Efstathios Chronopoulos >~ -

Evangelia G. Kaskani?® - Aikaterini Matsouka” « Dimos K. Patrikos >’ + Konstantinos D. Stathopoulos®® .
Symeon Tournis >’ « George Trovas® « Christos Kosmidis*'°

Archives of Osteoporosis (2019) 14:39
ALGORITHM FOR THE TREATMENT OF OSTEOPOROSIS
I Patient under treatment I

v
e

¥

BMD < -3.0

and

Vertebral fracture
and/or
Hip fracture
and/or
= 2 non-vertebral fractures




VERY HIGH RISK* m LOW RISK*

If one or more of the below is

If any of the below is true':

If all of the below are true'™:

d Fxwithin past 12
months*

d Multiple Fxs*3
J Fxwhile on OP Tx!

Jd Fxwhile on medication
harmful to bonel

d Very low T-score <=3.01%

Age: postmenopausal* +
3 Prior Fx (>12 mos) or*?
d T-scores-2.5or?

d T-score-1.0to- 2.5
and FRAX probability

220% MOF or 23% hip**

d FRAX probability >30%

MOF, >4.5% hip4 V

d Age: postmenopausal®?
d No prior Fx3

d T-score>~= 1.0 and FRAX
probability <20% MOF and
<3% hip%

1.Camacho PM, et al. Endocr Pract. 2020;26:564-570. 2. Shoback D, et al. J Clin Endocrinol Metab. 2020;105(3):1-8. 3. Eastell R, et al. | Clin Enlocrinol

Metab. 2019;104:1595-1622.4, Kanis JA, et al. Osteoporos Int, 2020;31:1-12,




Personalising osteoporosis treatment for patients at high

risk of fracture

* beyond the one-size fits-all approach currently
used

 predominantly prescribing bisphosphonates

Lancet 2018



Treatment Sequence Matters: Anabolic

and Antiresorptive Therapy for Osteoporosis

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

Our observations clearly highlight that the common
practice of providing patients with first-line antiresorptive
therapy and then only after patients have an inadequate
BMD response and/or an intercurrent fracture to switch to

TPTD

In cases where patients are treatment naive, we
suggest initiation of anabolic therapy first, followed by
potent antiresorptive therapy whenever possible.

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




ANTIMETQMIZH ANAAOTA ME TON
BAZI KO KI N AYN O Published online: 13 November 2019

Low risk

v

Optimize calcium and
vitamin D status

v

Very high risk

v

Optimize calcium and
vitamin D status

Optimize calcium and
vitamin D status

Risk appropriate
exercise

v

L 4

Risk appropriate
exercise and falls
prevention

Risk appropriate
exercise and falls
prevention

Reassurance, lifestyle
advice. Consider MHT
and SERMs

v

Consider oral
bisphosphonate or
other inhibitor of
bone resorption®

Consider anabolic
agent followed by
inhibitor of bone
resorption*. Consider
LOEP
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Meiwon tng OOTIKNG
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ePalofidaivn
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e AAevSpovartn
*PLoebpovarn
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eDenosumab
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Meiwon tng OoTIKAG
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Abgnon g Octikig
MNapaywyng ko peiwon
Ootikn g anoppodnong

e Avtiowpo Evovtl
ZkAnpootivng




ANABOAIKA ®APMAKA

Table 1 Osteoanabolic agents

Drug Mechanism of action Effect on bone formation  Effect on bone resorption  Approved clinical dose  Route of
adminis-
tration

Teriparatide ~ PTH receptor agonist [ncreased +++ [ncreased +4 20 ugm daily SQ

Primarily remodeling based

Abaloparatide ~ Selective PTH receptor agonist  Increased ++ Increased + 80 ugm daily SQ

Romosozumab Humanized [gG2 anti-sclerostin  Increased +4++, transient; Decreased 210 mg QM SQ

antibody primarily modeling based

PTH parathyroid hormone, QM once monthly, SO subcutaneous




ANABOAIKA ®APMAKA

Table 1. Effect of anabolic treatments on vertebral and nonvertebral fracture risk in
postmenopausal women with osteoporosis.

Drug Trial Comparator Duration Vertebral Non-vertebral
(months) fracture RRR fracture RRR
Teriparatide FPT™® Placebo 21 65% 53%
VERO Risedronate 24 56% 34%
ACTIVE®™ Placebo 18 80% 28%"
Abaloparatide ACTIVE®™ Placebo 18 86% 43%
Romosozumab FRAME®' Placebo 12 73% 25%
ARCH*2  Alendronic acid 24 37% (12 months) 26% (12 months)

48% (24 months) 19% (24 months)

‘Romosozumab for 12 months followed by alendronic acid for 12 months vs. alendronic acid for 24 months. “Non-
significant (relative risk 0.72 [95% confidence interval 0.42-1.22], P = 0.22). RRR = relative risk reduction




Efficacy of 12 ma romosozumab followed by 12 mo alendronate vs. 24 mo alendronate in 4093 PM women (mean age 74) with T-
score <-2.5 & RVF OR T-score <-2.0 and multiple RVF or recent hip fracture (ARCH)’

Fracture Type Result Relative and Absolute Risk Differences (95% Cl)
RVF Lower risk RR0.50 (0.38 to 0.66) ARD -4.0% (-5.5%to -2.4%)
Nonvertebral fracture | Lower risk HR 0.81(0.66t00.99) ARD -1.9% (-3.7%to -0.1%)
Clinical fracture Lower risk HR 0.73 (0.61t0 0.88) ARD -3.3% (-5.3% to -1.4%)
Hip fracture Lower risk HR0.62 (0420 0.92) ARD -1.2% (-2.2%to -0.2%)

Efficacy vs. risedronate for 24 mo in 1360 PM women (mean age 72) with multiple RVFs (mean T-score -2.3) (VERO)?

Fracture Type Result Relative and Absolute Risk Differences (95% Cl)
RVF Lower risk RR0.44(0.29t0 0.68) ARD -6.6% (-10.0% to -3.2%)
Nonvertebral fracture | Nosignificant difference HR 0.66 (0.39t0 1.10) ARD -2.1%(-4.5%t0 0.3%)
Clinical fracture Lower risk HR 0.48 (0320 0.74) ARD -5.0% (-7.9%to -2.1%)

Abbreviations: Cl=confidence interval; pho=placeho; mo=months; PM=postmenopausal; RVF=radiographic vertebral fracture; RR=relative risk;
ARD=ahsolute risk difference; RR=relative risk: HR=hazard ratio




* Ta avaBoAka pappaka TTPoKOAOUV

ypNyopotePN Kal LEYAAUTEPN aUENON TNC
Ootiknc Mukvotntac.



2Y2XETIZH METAZY AAAATH2 TH2 OI

KAI KINAYNOY KATATMATO2
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Ta avtiakoatoBoAika dappaka dtatnpouv TNV
LLLKPOOPXLTEKTOVLKN TOU OKEAETOU VW TA avaBoALka
TNV PeATiwvouv

PIZEAPONATH POMOz0OZOYMAMIH

Atmonth 12, evidence of increased bone formation

- ; > R was no longer present, but the romosozumab group had
H piledpovdrn diaTnpei TN HIKPOUPXITEKTOVIKR TOU 00TOU increased bone mass and trabecular thickness, improved

oTov 1o xpoévo Beparreiag trabecular connectivity, and no increase in cortical porosity.
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Biowieg AayOviou 00 TOU TTPOCQATI PETEY UNVOTTQUOCIAKIOV VUVAIKIDY

Journal of Boneand Mineral Research, Vol. 34, No. 8, September 2019, pp. 1597-1608



TA ANABOAIKA ®APMAKA BEATIQONOYN MEPIZZOTEPO THN
OZTIKH ANTOXH ZE 2YTKPIZH ME THN AAENAPONATH (FEA)

POMOz0OZOYMAMIMH-AAENAPONATH TEPINMAPATIAH-AAENAPONATH

—4— ROMO (1 = 40) ALN (n = 36) ROMO-to-ALN (1 = 40) ALN-to-ALN (1 = 36)
A. Integral vBMD Diff
Diff ROMO-to-ALN
Diff ROMO - ALN ALN-to-ALN
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ROMO, n1 40 39 29

ALN, n1 36 35 25

at the Lumbar Spine (%)

% CHANGE FROM BASELINE
(WITH INTERQUARTILE RANGE)

Least Squares Mean (35% CI) vBMD
Percentage Change From Baseline

C. Trabecular vBMD Diff Diff

O-to-ALN —
o 9405, 201 R(X\CN :n M NORM  TRAB
ROMO - ALN 19.4(938,29.1) -to-
16.9 (7.5, 26.2) p<0.001 16.2(17, 30.8)
<0.001 25.4* p=0.030 6 MONTHS

20.7*

hange From Baseline

at the Lumbar Spine (%)

Percentage

Least Squares Mean (95%Cl

12

Study Month
ROMO, n1 40 39
ALN, n1 36 35

*n < 0.001 vs baseline; 'p > 0.05 vs baseline




Table 4  The effect on hip fracture (number/1000 patient years) of an  that of the antiresorptive at 40%. The time course of a subsequent hip
anabolic agent (AA) given for the first 18 months followed by an  fracture 1s non-linear as given i |38]. The two nght-hand columns show
antiresorptive (AR) for a total of 10 years. The clinical scenario 1s @ the effects of an antiresorptive followed by an anabolic agent for the last
postmenopausal woman from the UK with a recent major osteoporotic 18 months of a 10-year treatment

fracture. Theefficacy (RRR) of the anabolic agent 1s modelled at 70% and

Untreated AA/AR Fractures saved” AR/AN Fractures saved”
RRR 70/40%" RRR 40/70%

Age N/1000 N/1000 N/1000 N/1000 N/1000
50 8.1 24 5.7 4.7 34
55 2.8 38 9.0 1.5 53
60 204 6.1 143 [19 8.5
63 31.3 94 21.9 8.3 13.0
70 483 145 33.8 28.3 20.0
75 73.6 221 515 43.1 30.5
80 104.7 314 73.3 61.2 435
83 1604 48.1 [12.3 93.8 606. 6
90 1809 543 126.6 105.8 75.1

“It is assumed that the effect of the anabolic agent is maintained with the subsequent antiresorptive agent

b . o
’First fractures

W CT I Osteoporosis International (2020) 31:1-12



AZMAAEIA

PTH analogue therapy

Romosozumab therapy

Daily subcutaneous injection (teriparatide 20 yg or abaloparatide 80 pg) for 1-2y

Contraindications - if present, consider romosozumab
Hypercalcemia Paget disease of bone
Hyperparathyroidism Prior skeletal radiation therapy

History of skeletal malignancy
(primary or metastatic)

Common adverse effects:
Nausea

Dizziness

Hypotension with first few doses

Arthralgia

Muscle cramps

Monthly subcutaneous inection (210 mg) for 1y

Contraindications - if present, consider PTH analogue

Prior mycardial infarction or stroke within the past year

Common adverse effects:
Hypocalcemia (especially in patients with stage 4 chronic kidney di
Hypersensitivity (angioedema, urticaria, erythema multiforme)




H kAaoowkn EvoeLen xopnynonc
avoBoAlKkNC aywync elval n anotuyla
nponyoupevnc Beparelog



1. KaBopiopoc mapapéTpov amotuyiog aymyns
A. AVO TOVAGYIGTOV VEQ OGTEOTOPMTIKA KATAYLOTO LETA TNV COUTANPOON
€VOG £TOVG aYOYNG:

-2movovAlko (NAT — OXI - APIOMOY)
- Mn onovovikd (NAI — OXI - API®GMOY)
- Ioyiov (NAI — OXI - API®GMOY)

B. Eva tovAdy1otov vEo 06TEOTOPMTIKO KATAYLO LETA TNV COUTAPOOY
€VOG £T0VG ayOYNS LE TavTtdypovn Ttdon e BMD (cuykpitikd pe ta apyikd
g/cm?) kot TovAdyioTov 5% oty OMXEX 1 4% o710 1o)io:

-2movdovAikd (NAI — OXI - APIOMOY)

- Mn omovoviko (NAI — OXI - APIOMOY)
- Ioyiov (NAI — OXI - API®MOY)

- Néo BMD=......... g/cm?) [avtopaTog

VTOAOYIOUOC TOGOGTOV TTMONG]




MEPINTQ2H

* Tuvaika 82 stwv pe Y=159cm kot B=63Kg kat AM2=24,9
NAoXEL amo cofapol BabBuol ooteonopwon Kal Bploketal
Ao SeKaETLOC TIEPLITOU OE aywyn LE aAevdpovatn
(Fosamax) 1 eBdopadlaiwc o cuvdbuacouo pe acBeotio+D.

* [lpoodata KAVOVTaC EPYACLEC OTOV KATIO TNE apouciaoe
0L aAyoc otn 22 katn MRI anekaAv e 2 mpoodata
Kataypoto twyv 011 kat ©12 onovOUAwv. EnumpoocBeta n
npoodatn OOTLKN TTUKVOTNTA TOU LoYLlou av Kall
OOTEOTIEVLK napoumd{a HLElwoN 5,05%,0¢ oUyKplon HE
TNV MPonyouUEVN TPV svautoo xpovo. O epvaotnptal«')q
s?\evxoq dev amekaAvPe kamolo devtepomabec aitlo
OOTLKNG OTIWAELOC.

 CTx opou:<0,1ng/ml(0,1-1).



ATtAVTNON TNC EMLTPOTING

H ailtnon amnopptrtetal ytati n acbevnc 6ev
EXEL TPOOPATA KATAYHLOTAL.

Exel ooteomEVIA .
Meta amno evotoon
2" amavtnon Ntav BeTikn.



* Meta tn dlakor TS avaBoALknc aywync
oUVEXL(OUE LLE AVTLIKOTOBOALKO PAPLLAKO.



2YMNEPAZMATIKA

 OAa ta pappaKa IOV EXOUV EYKPLOEL yLaL TNV AVILUETWTTLON
¢ Ooteonopwong Umopouv va petaarlouvv BeTika tnv
OoTtikn ukvotnta va BeAtiwvouyv tnv OCTIKA avtoxn Kol va
LLELWVOUV TOV KivOUuVvo KaTAypaToC aAAd

* Movo ta avapfoAika dappaka 6n utoupvouv VEO 00TO Kall
ETAVOPEPOUV TOUAAYLOTOV LLEPLKA TNV ATIOOOUNUEVN
okeAeTLKN doun.

e Kot onwc €6eL€e pa avaiuon yla tTnv ALEPLKOVLKN
Evookpwvoloyikn Etatlpeia N armoTeEAECUOTLKOTNTO ULOLG
aywyng €ilval o NUOAVILKOTEPOC TIOLPAYOVTOC TTOU
KaBodnyel TIc alec Kal MPOTLUNOELS TWV AcBevwV
akoAouOnpevn amo TIg AVETMIBUUNTEC EVEPYELEC KalL TPLTO TO
KOOTOC.
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