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Mepiypappa TnC mapouvcioonc
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!m merlcan oliege icians™ -
ACP(E T g0 of Physicians CLINICAL GUIDELINE

Treatment of Low Bone Density or Osteoporosis to Prevent Fractures in 05I'|IVL£(; ACP
Men and Women: A Clinical Practice Guideline Update from the Mauog 2017
American College of Physicians

Recommendation 1: ACP recommends that clinicians offer pharmacologic treatment with
alendronate, risedronate, zoledronic acid, or denosumab to reduce the risk for hip and vertebral
fractures in women who have known osteoporosis. (Grade: strong recommendation; high-quality
evidence)

Recommendation 2: ACP recommends that clinicians treat osteoporotic women with
pharmacologic therapy for 5 years. (Grade: weak recommendation; low-quality evidence)

Recommendation 3: ACP recommends that clinicians offer pharmacologic treatment with
bisphosphonates to reduce the risk for vertebral fracture in men who have clinically recognized
osteoporosis. (Grade: weak recommendation; low-quality evidence)

Recommendation 4: ACP recommends against bone density monitoring during the 5-year
pharmacologic treatment period for osteoporosis in women. (Grade: weak recommendation; low-
quality evidence)

Recommendation 5: ACP recommends against using menopausal estrogen therapy or menopausal
estrogen plus progestogen therapy or raloxifene for the treatment of osteoporosis in women.
(Grade: strong recommendation; moderate-quality evidence)

Recommendation 6: ACP recommends that clinicians should make the decision whether to treat
osteopenic women 65 years of age or older who are at a high risk for fracture based on a
discussion of patient preferences, fracture risk profile, and benefits, harms, and costs of
medications. (Grade: weak recommendation; low-quality evidence)  q.ccem A, ann intern Med, 9 May 2017




1997: H eicodo¢ tn¢
aAEVOPOVATNG OTNV KAWVLKNA

npasn

Meiwon Twv omovOUALKWV
KOTOY LATWYV, TWV KOTAYHATWVY

TOU LOXLOU KaL TOU KapPTou o€

nocoota ~50%

Mouwa eiva n duapkera tng Oeparmneiag;

Black DM et al, Lancet 1996; 348: 1535-41

Proportion of women with fracture (%)

Clinical vertebral fracture

----- Placebo e
Alendronate

p = 0.001

Hip fracture

6 12 18 24 30 36
Time from baseline (months)




Alendronate

Alendronate

Risedronate

Ibandronate (oral)
Ibandronate (intravenous)

Zoledronic acid
Aedopeva
HOKPOXPOVLOC
Xopriynong AD

Phase lll clinical trial 1%t extension 2nd axtension extension
ALNS5 mg (n=202) ALNS mg (n=288) AINS mg (n=113) :‘”s MM
ALN 10 mg (ﬂ=196} ALN 10 mg (n=439) ALN 10 mg (I‘I=122) ALN mum
ALN 20 mg 2 years/5 mg 1 year (n=199 -
PBO (n=397) Hadieiton PRO (re=83)
FIT FLEX
ALN (n=3236) ALN 5 mg (n=329) or 10 mg (n=333)
PBO (n=3223) ALN S years/PBO 5 years (n=437)
VERT-MN 1 extension | 2™ extension
o = RIS 7 years (n=83)
RIS (n=407) RIS (n=135) PBO S years/
PBO (n=407) PBO (n=130) RIS 2 years (n=81)
MOBILE MOBILE-LTE
IBN 2.5 mg (n=402) IBN 100 mg (n=358)
IBN 50450 mg (n=404)| IBN 150 mg(n=361)
IBN 100 mg (n=402)
IBN 150 mg (n=401)
DIVA DIVA-LTE
IBN oral 2.5 mg (n=470) | IBN 2 mgq2mo (n=381)
IBN 2 mg g2mo (n=454) | IBN 3 mg q3mo (n=400)
IBN 3 mg g3mo (n=471)
HORIZON PFT HORIZON PFT extension

ZOL (n=3889)
PBO (n=3876)

ZOL 6 years (n=616)

ZOL 3 years/PBO 3 yrs (n=617

Time, years

10

Eriksen EF, Bone 2013; Oct 9




H peA€tn FLEX: xopriynon aAevépovatnc ywa 5 €tn o€
OUVEXELOL TNC MPWTNG 5€Tiog

[ FIT N = 6,459 ] FIT (3 to 4.5 yrs) A

/ \ Post-FIT (1-2 yrs)

[ Placebo N =3,223 ] [ Alendronate N = 3,236 ]

Eligible for FLEX Screening
N=2,857

[ Randomized in FLEX ] FLEX (5 yrs)

N=1,099
Alendronate, 5 or 10 mg Placebo N =437
N =662 -

r N
Data Available for Analysis

N =406 (BMD)

N =76 (BTM)

\

McNabb BL, J Bone Miner Res 2013; 28: 1319-1327




BMD Change From FIT Baseline, Mean, %

No.

Alendronate

Placebo

BMD Change From FIT Baseline, Mean, %

FLEX: MetaoAn BMD otn dgUtepn S5etia

FIT

FLEX

Year

662 660
437 435

658
436

656 460°
432 297

FIT

16 .

12+ 1
10+ 1
8_ 4

657 642 628
437 428 415 401

[R™]
o]
.
(S

Year

599 580
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6 O/O—‘*Q b OM
4 _— -
24 C/O g

o 4

%]
o]
.
-

553
380 361

0 | Femoral Neck |
g FIT FLEX
S 16+ .
g 144 | FLEX Treatment Group
% i @ Alendronate (Pooled)
2 O Placebo
m 104 1
T 8 ]
g 61 . i o . . o @
- T Lo =
) —_—
g 2 /O/O |
6 G__O T T T 1 T T T T T 1
o ol ]
E T T T T 1 T T T T T 1
- o 1 2 3 4 o 1 2 3 4 5
Year Year
No.
Alendronate 662 660 658 656 460° 657 642 628 599 580 553
Placebo 437 435 436 432 297* 437 428 415 401 380 361
w0 Lumbar Spine
-~ FIT FLEX
< 16+ . R
g 147 | .'/'
g 129 1 '
m 104 Q B
T 8- /0/ {7
£ B o) ]
o /
- 44 i
@
2 2 :
m
6 G__ T T T 1 T T T T T 1
o ol ]
% T T T T 1 T T T T T 1
0 1 2 3 4 0 1 2 3 4 5
Year Year

Black DM, JAMA 2006;296:2927-2938




No. at Risk
Placebo
Alendronate

Cumulative Incidence, %

FLEX: KapumUAn emiiwong yia To mpwTto pn 6rovOUALKO
KATaypo 1) KALVIKO 6TtovOUALKO Kataypa otn deutepn Setia
ouvexouc AnPnc alevdpovatng

[_Nonvertebral Fractures |

20 -
Alendronate (Pooled)
Placebo 2
154 G
(&)
c
Q
o
O
104 c
()]
=
©
=]
54 E
=
@]
RR, 1.00 (95% Cl, 0.76-1.32)
T T T T T T
0 12 24 36 48 60 72
Time to First Fracture, mo

No. at Risk

437 421 410 396 373 355 Placebo
662 642 619 585 565 537 Alendronate

207

151

104

437
662

| Clinical Vertebral 5ractures|

RR, 0.45 (95% Cl, 0.24-0.86)

T
12 24 36 48 60 72
Time to First Fracture, mo

428 429 421 a17 414
659 657 654 650 646

Black DM, JAMA 2006;296:2927-2938
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Efficacy of Continued Alendronate for Fractures in
Women With and Without Prevalent Vertebral Fracture:

The FLEX Trial

FNT >-2

25<FNT=<2

Non-spine Fractures

1.41

0.79

FNT<-25

0.1

1.0
RR (95% CT)

10.0

Schwartz AV, J Bone Miner Res 2010;25:976—82




AvermOuuntec eveépyetec twv AQD

Table 2
Overview of side effects associated with bisphosphonates

Side Effect j Upper Acute Phase Renal Osteonecrosis  Ocular Severe Esophageal
Gastrointestinal Response Insufficiency of the Jaw Inflammation Musculoskeletal Cancer
Tract Discomfort Fain
Incidence Common with Common with  Rare, mostly Rare® Rare® Rare® Rare® Rare® Rare, only seen
oral BPs initial IV BP with IV BPs in one
infusion controlled
study with Z4
Strength of  Definite Definite Probable Probable Probable Probable Possible® Questionable*® Questionable
association
Mechanism  Irritation of upper Activation F5GS5 with Unk nowr Unkrnowr Release of Unknown Esophageal Unknownrn
gastrointestinal of v&T ne phrotic atrisk ? impaired ? inflammatory inflammation inflammation ?
mMucosa lymphocytes syndrome, patients repair mediators with oral BPs changesin
other ? changes ? in  against oral electrolytes or
mechanisms bone infections in heart
material impaired 7 structure
properties mucosal
healing
Comments  Increased Incidence F5G5 case Incidence Incidence Scleritis, uveitis, Severe bone, joint,  Oral BP users at  Signficantly
incidence of decreases reports with increases increases conjunctivitis, muscle pain higher risk increased risk
nausea, with oral and with with other Variable time to for upper seen in a single
dyspepsia, repeated N BP prolonged prolonged symptoms onset after gastrointestinal randomized
abdominal pain, dosing Higher risk of BP use, BP use Cases of starting BP symptoms and placebo-controlled
and acid rise in 5Crin decreases recurrence on Subset with pain thus for trial. Data from
regurgitation IV BP trials with BP rechallenge recurrence on undergoing observational
cessation with same or BP rechallenge endoscopy studies are
different BP ? detection bias  conflicting.

Orozco C, Rheum Dis Clin N Am 2012;38 :681-705




TUTTLKAL KOl ALTUTTOL KOLTALYHLOLTOL TOU HNPLoliov

Zuvnon (A, B) kaw dtuna (C, D) katdypata Touv pnplaiov




ATUTTOL KOLTAYLOLTAL TOU pnplaiov amo AD

" Tuvaika nAwkiag 62 etwv, oe cuvexn AnYn AD® and 10stiag
= AAYOG 0TN HLECOTNTO TWV KNPWV OIO EEQLUIVOU

"= MARPNG EPYAOTNPLAKOG EAEYXOC XWPLC EVPAHATO

16ia nepintwoig




Atuma Kotayporto tov oxiov peta 10et) AQPn adevdpovatng

10.000 uyLeic yuvaiKeg Meta 10eti AqPn aAevdépovatng,

nAwkiog 67.8 etwv pe T-score ]
-2.5 } xounAotepo ooV .
OLUXEVA TOU UnpLaiov, HE To - "
35% va £XEL LOTOPLKO )
OTOLOUSATIOTE KOTAYLOTOG
(oxL omovSuAko) amno tnv .

nAwia Twv 45 eTwv

Oa mpoAndOouv:

550 oTtOVOUALKA KOLTALYpLOLTOL
250 Katdypota Tov Loxiov
1620 KALVIKQ KOoTaypota

100 Bavartot

Oa eméANOouv:

11 atuma Kataypoto

D.A. Hanley, Am J Med. 2017 Mar 27




Risk of hip, subtrochanteric, and femoral shaft fractures among

mid and long term users of alendronate: nationwide cohort AAﬁV&pOVdII’] KOl
and nested case-control study ’ ’
ATUTTA KOToyaTa

Bo Abrahamsen,'? Pia Eiken,>“ Daniel Prieto-Alhambra,* ¢ Richard Eastell”

60
M Observed, hip

O Observed, ST/FS [ Alendronate doseyears  OR (95%Cl) OR (95%Cl)

- —Hip fractures saved (OR 0.70)

WHAT THIS STUDY ADDS

and 95% Cl

Long term adherent use of alendronate in excess of 10 dose years was associated
with an adjusted 30% lower risk of hip fracture and no increase in the risk of
fractures of the subtrochanteric femur or femoral shaft

Even if all subtrochanteric and femoral shaft fractures observed in alendronate
users were atypical, the number remains too low to offset the benefits on hip
fracture with long term alendronate treatment for up to 10 years

The findings support a good benefit:risk with alendronate in terms of bone health
for over 10 years of continuous use

Kataypadn tov 6uvOAou TwV KATAYHATWY TOU LoXiov o€ acBeveic mov eAdufavav aywyn He
aAevépovatn €wg 15 £tn - MeAétn oto 6UVOAO tou MANBUGHOU NG Aaviag to didotnpa 1996-2007

Abrahamsen B, BMJ. 2016 Jun 28;353:i3365




A® koL ootEOVEKPWON TNC yvaBou

H enintwon tn¢ ooteoVEKPWONG TG yvaBou o€ aacBeveic mou
Aappavouv dibwodovika yia tn Oepaneio TG 00TEOMOPWONC EXEL

urtoAoyloOei petaV 1 o€ 1.000 ko 1 o€ 263.000 acOeveic-£Tn
EAGXLOTN OUOYXETION LE LOKPOXPOVLOL XPNON EXEL aTtOSELYOEL
2apnC CUCXETLON LE OSOVTLATPLKEG EMEUPACELG KOl KATAOTAON UYLELVAG

TOU GTOMOTOC

McClung M, The American Journal of Medicine 2013; 126:13-20




Denosumab, A® kot ONJ

=  Tuvaika nAwkiog 65 etwv EAaBe aywyn
pe {oAevépoviko ofL 5mg tov Maptio
tov 2011 kat tov Mdptio tov 2012

" AOYW MTWONG TG OOTLKNAG TTUKVOTNTOG,
€\aBe aywyn pe Denosumab tov
AnpiAio tou 2012 kat tov OKTwPpPLo Tou

2012

= To NoéuBplo tou 2012 peta e§aywyn
080VTOC MAPOUGLOGE OOTEOVEKPWON

™¢ yvabou

16ia nepintwoig




Ot teAeutaiec 0dnyilec yia tn HAKPOXPOVLA
xopnynon twv AP otnv octEONOPWON

Managing Osteoporosis in Patients on Long-Term Bisphosphonate Treatment
Report of a Task Force of the American Society for Bone and Mineral Research’

Robert A. Adlerl*, Ghada El-Hayj Fuleihanz*, Douglas C. Bauer?’, Pauline M. Camacho, Bart L.
Clarke4, Gregory A. Cliness, Juliet E. C01npst0n6, Matthew T. Drake4, Beatrice J. Edwardsi Murray J.
Favus®, Susan L. Greenspang, Ross McKinney Jr.'%, Robert J. Pignololl, and Deborah E. Sellmeyerl‘

' McGuire VA Medical Center

* American University of Beirut-Medical Center
3 University of California, San Francisco

J’ Mayo Clinic College of Medicine

> University of Michigan

® University of Cambridge School of Clinical Medicine
" MD Anderson Cancer Center

5 University of Chicago

’ University of Pittsburgh

" Duke University School of Medicine

" University of Pennsylvania

12 The Johns Hopkins Bayview Medical Center

Adler RA, J Bone Miner Res. 2016;31:16-35




Kivduvol ano pakpoxpovia xopnynon A® ko aAAa
npoBAnpata Vyeiac
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Adler RA, J Bone Miner Res. 2016;31:16-35




AAyopLlOpoc Beparmneiag o€ HETEUUNVOTTOUOCLOKEC YUVOLKEC UE
OOTEOTOPWON G HaKpoxpovia xopnynon AD

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

l

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

Yy w
Reassess benefits/risks Hip BMD T-Score <-2.5 )
Consider continue BP " or OR

change to alternative therapy(z)
Reassess every 2-3 years

high fracture risk )

Yes lNU
\ 4

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

Reassess every 2-3 years

Adler RA, J Bone Miner Res. 2016;31:16-35




ORIGINAL ARTICLE

Frequency of discontinuation of injectable osteoporosis therapies

in US patients over 2 years

A. Modi' - S. Sajjan' - R. Insinga' - J. Weaver! . E. M. Lewiccki? - S. T. Harris®

Tuxvotnta SLaKomng
TWV EVECLHWV
dbappakwv otnv
Oepaneia tng
OOTEOTIOPWONG OTLG

HNA, dedopéva ava
6 HAVES

Modi A, Osteoporos Int 2017

2UMHOpPwWOoNn ota
eVEOLUO GAPHAKA OTLC

HMA

6 months

|2 months

| 8 months

24 months

Denosumab, N=617

90 days 36.0%
60 days 39.1%
30 days 44.6%

[bandronate, N = 233
90 days 49.4%

60 days 54.5%
30 days 60.5%
Teriparatide, N = 778

90 days 53.2%

60 days 57.6%

30 days 65.3%
Zoledronic acid, N = 3128

90 days

60 days

30 days

48.8%
54.0%

62.6%

69.1%
72.1%
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69.8%
76.5%
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80.9%

64.3%
71.7%

82.2%

87.5%
88.1%
91.5%

87.9%
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93.2%

79.8%
82.8%
89.1%




Osteoporos Int (2016) 27:2967-2978
DOI 10.1007/s00198-016-3623-6

@ CrossMark

ORIGINAL ARTICLE

GRAND-4: the German retrospective analysis of long-term
persistence in women with osteoporosis treated
with bisphosphonates or denosumab

Napapovi otnv
OCTEOMOPWTLKA aywyn otnv
npaypatikn {wn

Main analysis Sensitivity analyses
60-day grace 30-day grace 90-day grace 120-day grace
period period period period
12-month persistence
Denosumab, % 55.9 38.0 61.5 635.1
1.v. ibandronate, % 429 311 48.2 544
1.v. zoledronic acid, % 33.8 20.3 39.7 43.7
Oral alendronate, % 30.1 21.5 35.6 39.7
Oral ibandronate, % 30.1 18.4 35.0 394 ,
Oral nisedronate. % 314 22.6 36.9 414 T Oa OUMBGL oto
2-year persistence 50-80% twv
Denosumab, % 21.6 46.3 50.6 acBsvwv tov dev
i.v. ibandronate, % 15.0 30.2 367 | O ouuuopd)wegi
i.v. zoledronic acid, % 6.5 29.5 34.1 :
Oral alendronate, % 9.7 22.5 26.5 uaKgoxpoan .IJ.E
Oral ibandronate, % 7.3 21.2 25.1 TNV Uepanela,
Oral risedronate. % 10.2 22.6 26.9

Hadji P, Osteoporos Int (2016) 27:2967—2978




Tt Oa cupPBetl o Eva acBevn ov AapBavet
HOKPOXPOVLO OVTL-OCTEOTIOPWTLKN Aywyrn OTov
OLUTN OTOHOTAOEL EITE ME CUOTOGN TOU YLATPOU,

€LTE OO UN CUUHOPPwWON Tou acBevouc;




JBMR

BMD Changes and Predictors of Increased Bone
Loss in Postmenopausal Women After
a 5-Year Course of Alendronate

A Total Hip B Femoral Neck C Lumbar Spine
: g :
S - § ® § = L
g o Z - =
3 = G = G =
S kS B
5 § g
g = g = B =
] ] ] ;—l’ﬂr
i -IIS -lll) IS 0 5 i -lll) -rs IZII ; ]IO C’ -I5 6 SI ]ID 1IS=
Percent Change in BMD Percent Change in BMD Percent Change in BMD

Fig. 2. Distribution of 5-year % change in bone mineral density (BMD) after discontinuing alendronate at the total hip (4), femoral neck (B), and lumbar
spine (C).

Awakormn TG aAevépovatng yia 5 £tn, petd 5etq AnPn: Meiwon BMD 3.6% oto
OALKO o)Xio, 1.7% otov auxéva tou punplaiov kot avénon 1.3% otnv OM22

McNabb BL, J Bone Miner Res 2013; 28: 1319-1327




Tt cupBaivel peta TNV Stakomn tng Oepaneiag
HE aAevdpovatn;

H npootateutikn 6pacn twv AD otnv BMD Siapkel
yla 2—-3 £Tn HETA TNV SLAKOTIA TOUC yLa ThV
aAevdépovartn kat tibava 1-2 €tn ywa tnv

turtavdépovartn Ko tnv puedpovarn

Adler RA, J Bone Miner Res. 2016;31:16-35




MetafoAn otnv BMD tnc OMZZ peta nponynOeioca
aywyn e ALN kat emakoAovOn aywyn HE to idto n
Ao papuaKo i XweLc aywyn

10 —x - ALN/Placebo(9]
ALN/RLX[9]
ALN/ALN[8]
ALN/ALN[9]
ALN/ALN[10]
ALN/RIS[12]
ALN/ZOL[8]
ALN/Dmab10]
ALN/Dmab[11]
. ALN/Dmab[12]
0 Bt -.g, 12 18 24---0-- ALN/Teriparatide[15
-2 Ts L = Kmomme = X -e- ALN/Teriparatide[16
— 4~ ALN/Teriparatide[17
Months —a— ALN/Teriparatide[18

Lumbar spine BMD change form baseline (%) Q)

]
]
]
]

Eiken P, Vestergaard P, Osteoporos Int 2016; 27:1-12




YMOAEWMOMEVN AVILKOTAYHOTIKA TPOCTOGLOL
Twv AD peta tnv SLaKomN TOUC

Prescription for alendronate, risedronate, strontium ranelate, and/or raloxifene between
June 1, 2005, and December 31, 2009: N=146,562

Neoplasms: n=19,503

High-level glucocorticoid use: n=7,645

""""" ¥| Other secondary causes of osteoporosis: n=20,036
Washout period (prescription before 2005-12-01): n=42,748
Data issues: n=44

h 4
n=56,586 | = | SARA Population®
————————— >‘ Prescribed strontium ranelate or raloxifene: n=1,703
n=54,883 |
_________ Discontinued the osteoporosis treatment after July 1, 2008
(or not at all): n=37,634
v
n=17,249 |
————————— ){ <1 month of treatment: n=2,747 ‘ = | Cohort A |
--------- ){ 1 to 6 months of treatment: n=8,284 ‘ = | Cohort B |
————————— ){ 7 to 12 months of treatment: n=3,538 ‘ = | CohortC |

--------- >{ >12 months of treatment: n=2,680 ‘ = | Cohort D |

T T T T
0 1 2 3

Years after discontinuation

Time on treatment
<1month --------- 1 to 6 months

————— 7 to 12 months >12 months

Arlatnpeiton N oVTIKOTAYOTIKA
npootacio twv AD peta tnv dtakonn
TOUG Kat eivat avaAoyn HE to diaotnua

AQYng toug

Strom O, Osteoporos Int 2015;26:315-325




B-CTX (ng/L)

BU- e :. sreaaiea

40-

P1NP (ug/l)

- l -8= Zoledronate

+®- Placebo %

Zoledronate
Placebo

treatment*time <0.0001

03 12 18 24 30 36 42 48 54 60
Time (months)

‘;};‘;‘;;{;‘;;:;‘_;‘_“P‘_‘_‘};‘_"_;;:g:}xv}w][]45%

ptraatment*time <0.0001
03 12 18 24 30 36 42 48 54 60
Time (months)

25 24 15 18
25 25 17 17

MNoco dlapKel pia
gyxvon {oAevépovikou
5mg;

O deiktng ootk anoppodnong B-CTX
RTav XaUNAOTEPOC TNV Opada Tou
{oAevdpovikoU o€ OAN TNV SLApPKELL
¢ peAétne (P<0.0001).

H péon T tou 8€iKTn 00TIKAG
napaywyns P1INP Atav eniong
XapnAdtepa €vavtt tnG opadog placebo

(P<0.0001).

Grey A, Bone 2012; 50:1389-1393




International Osteoporosis Foundation and European Calcified
Tissue Society Working Group.

Recommendations for the screening of adherence to oral
bisphosphonates

‘EAgyxo¢ cuppopdwonc otnv aywyn pe AD;

> 4 BT | Continue
iCrease treatment
= LSC
3-months
Baseline BTM | BTM o
PINP, CTX)* (T i
l: b } (P1INP, CTX)*
BTM Reassess treatment
-» decrease [—>* _
Treatment < LSC Poor compliance?
e Other issues?
initiation

least significant changes of 56% for CTX and 38% for PINP

Diez-Perez A, Osteoporos Int. 2017 Mar;28(3):767-774




O OepaneuTtiko¢ KUKAOC AAAWV PpapHaAKWV TTOU
Xpnotlpomotovvtatl otn Oeparmneia TG 0GTEOMOPWONG

=  Mnopei va yivel Drug Holiday oe dAAa avtiooteokAaoTtika dpappoko
onw¢ to Denosumab, ov ention¢ £xeL cuoxetoBei onwe ta AD pe
OLVETILOU UNTEC EVEPYELEC OTIWC ATUTIAL KOLTALYLOLTAL TOU npLaiiov Kot

OOTEOVEKPWON TN yvabou;

= Tuyilvetal og mepintwon oAoKARPWONG VO Oepaneutikol KUKAOU UE

tepunapatidn  Denosumab;




10 years of denosumab treatment in postmenopausal
women with osteoporosis: results from the phase 3
randomised FREEDOM trial and open-label extension

Henry G Bone, Rachel BWagman, Maria L Brandi, Jacques P Brown, Roland Chapurlat, Steven R Cummings, Edward Czerwiriski,
Astrid Fahrleitner-Pammer, David L Kendler, Kurt Lippuner, Jean-Yves Reginster, Christian Roux, Jorge Malouf, Michelle N Bradley,
Nadia S Daizadeh, Andrea Wang, Paula Dakin, Nicola Pannacciulli, David W Dempster, Socrates Papapoulos

Lumbar spine

FREEDOM

Percentage change from baseline

Extension 21:7%

Placebo
® Long-term denosumab
® Crossover denosumab

Total hip

FREEDOM

10eTN¢

Xopriynon
denosumab

Extension

Bone HG, Lancet Diabetes Endocrinol 2017, May 22




10 years of denosumab treatment in postmenopausal
women with osteoporosis: results from the phase 3
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Non-vertebral fractures
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Bone HG, Lancet Diabetes Endocrinol 2017, May 22
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Moloc eivall 0 OepATTEUTIKOC KUKAOC
TNG aywyn¢ He denosumab;
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MetapBoAn BMD peta amo dietn aywyn HE
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Bone et al. J Clin Endocrinol Metab 2011;96:972-80
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sCTXI Percent Change From Baseline
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Bone et al. J Clin Endocrinol Metab 2011;96:972-80
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EDITORIAL

Cancel the denosumab holiday

M. R. McClung'

McClung MR, Osteoporos Int 2016; 27:1677-1682




Awakomntl denosumab kot emakoAovOa Katoypata

N =470 227 148 51 2 -=Placebo
N = 327 154 108 57 1 --Denosumab
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‘ﬂ::‘J 9 1 Méoog xpovog
= — napatripnong 0,8 £tn
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Brown JP, ) Bone Miner Res 2013;28:746-52




Rebound-associated vertebral fractures after discontinuation of
denosumab—from clinic and biomechanics

H peydAn avénon tov puOpou
OOTLKAG EVOAAQYNC OOV
OLTLOTEAECLOL LOXUPNG OLVTL-
OOTEOKAQLOTLKNAG aywyn¢ Oa
MIOPOUVOE Va 08NYNOEL OE
gMakoAovOn peyaAn avénon

EMINMTWONG KOTOYUATWV

Sagittal imaging of the lumbar spine from 2011
(left; computed tomography) and 2015 (right;

] . . . Popp AW, Osteoporos Int 2016; 27:1917-1921
magnetic resonance imaging—T1 weighted) op .
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“24 patients with rebound-associated vertebral
fractures following denosumab discontinuation”

Number of fractures per vertebra = 4,7 Kotayporta ava acOsviy

" [leploodtepol oL acOeveig o€
aywyn >2 £

OAa ta Kataypato 8-16 LAVEC
orto TNV teAevtaia €veon
I I I Denosumab
n | I i I I 83% twv acBevwv dev giyov

TT T2 T3 T4 T5 T6é T7 T8 T9 Ti0 Ti1 Ti2 L1 L2 L3 L4 L5

; : : AaBeL mponyoupevn aywyn
Katavour tTwv omovSUuALKWY KATAYHATWVY

Anastasilakis, AD, ) Bone Miner Res 2017;
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Percentage Change (LSM + 95% CI)
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Awakomn tov Denosumab
META 8 £TN CUVEXOUC
aywyng

= 82 aoBeveic SLtEkoPav to
Denosumab petd 8 £tn
oUVEXOUC aywyng, ot 65 xwpeic
val AdBouv KamnoLa aywyn otn
OUVEXELOL

=  ‘OAoLmapouciaocov oAU
MEYAAN HELWON TNG OOTIKAG
pafog téoo otnv OM2ZZ 6oo0
Kol To oyio

= Oktw aoBeveic (9.8%)
nopovoiaocav 17 katayuata

" 4 acBeveig eiyov moAAanAd
OTOVOUALKA KatAyportal

McClung MR, Osteoporos Int 2017; 28:1723-1732




RAVFs: rebound-associated vertebral fractures

=  Kataypota pe £161k6 naboduciodoyko untoBabpo, Aoyw oAl avénuévou
pUOKOU 00TIKAG EVOAAQYAC

= AocBeveic mov cuviOw¢ to Denosumab xopnynOnke ocav npwtn Osparneia

= AOyw avénpévou puOpoU 00TIKAG EVOAAAYNC TIPETIEL VAL QVTLULETWTILOO0UV e
ouvduaopo Denosumab i aAAov LoXUPOU AVTLOGTEOKAAOTIKOU Iopayovta Kot
Tepuapatidng

= IrtovdulomnAaotikn o€ 3 acBeveic npokaAeos 10 eMMAEOV KOTAYHOATA OE
TLOLPOLKELPEVOUC OTIOVOUAOUG TOV EMTOUEVO HAvVA

On-treatment Off-treatment
(Last Dmab dose + 6 Months)

<€ >€ >

ab dose

Pt s

48 -42 -38 -30 -24 -18 -12 -6

o
@

12 18 Lamy O, J Clin Endocrinol Metab 2017; 102: 1086

Months From Last Dmab dose




ORIGINAL RESEARCH

Awokomt) Denosumab

Bone Loss After Denosumab: Only Partial Protection

with Zoledronate

Ian R. Reid'**®- Anne M. Horne' - Borislav Mihov" - Gregory D. Gamble'
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META 7 £TN AYWYNC

Ko xopnynon
(oAevdpovikou

H Xxopriynon piag €yxuong
(oAevépoVvIKOU 0E€0G 6 UNVEG LETA TNV
teAevtaia xopynon Denosumab eixe
OOV OLIMOTEAECHLOL CUYKPATNON TNG
00TLKAG palag otnv OMZIZ, o)L OpWG
oTo Lo)io

Mpoteivetal Aowndv n xopnynon
Sipwaodovikwv arnod Tou oTOUATOC
META TNV SLakomn TG aywyng HE
Denosumab

lan R. Reid, Calcif Tissue Int, published on line 13 May 2017




ORIGINAL ARTICLE

Retrospective evaluation of serum CTX levels after denosumab Dma b l-lévo
discontinuation in patients with or without prior ’
exposure to bisphosphonates 'J.Eta A(D;
B. Uebelhart'* @ - R. Rizzoli' - S. L. Ferrari'

p=0.003

| p=0.005

In 12 patients who discontinued Dmab 251 . | 10726
after multiple (5, range 3-9) injections | .
without prior exposure to BPs, mean CTX
levels as measured on average 11.3 % 1.5
months (range 6-23) after the last Dmab ; 1__ | S -
injection were above the upper limit of 0 1
premenopausal range (mean +114%, 8- .
range 28-320%, p = 0.003-0.005 vs N - — %
previous BPs BP naive Prior BP One Dmab

B. Uebelhart, R. Rizzoli, S. L. Ferrari, Osteoporos Int May 2017




PTH and Antiresorptive Therapies:
Different Mechanisms of Action

E———
Alendronate Teriparatide
250
200 B PINP -
150 NTXx
100
50 .
0
_50'\&;:}_:#‘ )
100 4———— : : 100 . .
01 3 6 12 01 3 6 12
Months Months

O0C McClung MR, et al. Arch Intern Med. 2005;165:1762-8.



Importance of prompt antiresorptive therapy in postmenopausal
/ women discontinuing teriparatide or denosumab: The Denosumab
and Teriparatide Follow-up study (DATA-Follow-up)

DATA DATA-Switch DATA-Follow-up
24 months 24 months 12-23 months
m
Teriparatide \,:> Denosumab )::} No Treatment a
Denosumab ‘;> Teriparatide ,\:> VS &
>
Combination }:} Denosumab \’:> Treatment
randomized non-randomized
Femoral Neck Total Hip Lumbar Spine
0 D/CTPTD  D/C DMAB 0 D/CTPTD  D/C DMAB 0 D/CTPTD  D/C DMAB
o * o o -5
g g g
':: -5 % -5 %-10
X 3 2
-15
-10 -10 -20

Femoral neck BMD decreased more in those discontinuing denosumab (-5.8 +4.0%) than those discontinuing
teriparatide (-0.8 £2.6%, P=0.008). Total hip BMD also decreased more in those discontinuing denosumab (-5.6
+2.5%) than those discontinuing teriparatide (-2.1 £4.5%, P=0.03). In contrast, spine BMD changes were similar
among those discontinuing denosumab (-10.2 +4.7%) and those discontinuing teriparatide (-9.5 +7.8%, P=NS).
Leder BZ, Bone. 2017 May;98:54-58




ORIGINAL ARTICLE MAYO

CLINIC

Ty

Eighteen Months of Treatment With
Subcutaneous Abaloparatide Followed by

6 Months of Treatment With Alendronate in
Postmenopausal Women With Osteoporosis:
Results of the ACTIVExtend Tnial

@ CrossMark

Zxnpoto SLadoXLKAC
Bepaneiac otnv ooteonopwon:
AAevdpovatn peta 18 pnveg
Aunadonapation

ACTIVExtend, an extension of ACTIVE, enrolled patients who completed 18 months of ABL-SC or PBO in ACTIVE to receive up to
24 additional months of open-label ALN; there was 1 month between the studies to re-consent patients.
Results: Of 1243 eligible ACTIVE patients, 1139 (92%) were enrolled in ACTIVExtend beginning November 20, 2012.
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A "P<.001 vs PBO. Relative risk, 0.13; 95% CI, 0.04-0.41; P<.00 | vs PBO/ALN.
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Cosman F, Mayo Clin Proc. 2017;92:200-210
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Arch Osteoporos (2017) 12:43 @ CrossMark
rossiviari
DOI 10.1007/s11657-017-0324-5

POSITION PAPER

OLnpoocdateg
UK clinical guideline for the prevention OUOTAOEL OTNV
and treatment of osteoporosis Bepameia Tng
J. Compston' - A. Cooper? - C. Cooper” - N. Gittoes” - C. Gregson” - N. Harvey" - OO"[EOT[ép(DO'I']C OoTO
S. Hope®- J. A. Kanis” - E. V. McCloskey® - K. E. S. Poole' - D. M. Reid’ - P. Selby '’ -
F. Thompson'' - A. Thurston'' - N. Vine' - The National Osteoporosis Guideline Group U K
(NOGG)

Pharmacological intervention in postmenopausal women

1. Alendronate or risedronate are first line treatments in the majority of
cases. In women who are intolerant of oral bisphosphonates or in whom
they are contraindicated, intravenous bisphosphonates or denosumab
provide the most appropriate alternatives, with raloxifene or hormone
replacement therapy as additional options. The high cost of teriparatide
restricts its use to those at very high risk, particularly for vertebral
fractures.

Compston J, Arch Osteoporos (2017) 12:43




OlKOVOMLKA KpLlon Kot Oepaneio 00TEOMOPWONG

No More | Hip Fracture Rate

26% - Hip Fracture Rartes - 900
243, | 584 - asn%..., . :
s 2 Crisis In Osteoporosis
é 2% 1 Dxa Medicare Payments 800 % 8
%’20% | $139 5.% Patients Not Getting Diagnosed
£ g Patients Not Treated
§ 18% - Osreoporosis Dfagnosrs‘__ a - 700 § .
- “ ; > Fracture Rate No Longer Decreasing
o #‘#‘ - g
£ 16% 41 = : $82 i 55“% 3 . “ . H »”
g — 14.8% °8 Patients “Taking Their Chances
& 14% - 600 & &
2§ With aging population, Fracture Rate 1*?
S

ASBMR Call to Action September 2016

Direct Research LLC, Medicare P3PS Masfer Files and Medicare
5 Percent Sample LDS SAF, analysis by Peter M. Steven, PhD.

Robert A. Adler, ACR, 11/14/2016




JUMITEPACLOTAL

Ta AD £Xouv HOKPOXPOVLOL OLVTLKATAYULOTIKA SpAon, TTou yla tTnv
aAevépovartn eival armodedeypévn yLo TOUAAXLOTOV SEKA £TN

Ta AD napapévouv aocdpaln otn HaKpoxpovia xopnynon

Mpoteivetat n xpon Twv AD o€ 5t OgpaneuTiKO KUKAO ME
TEKUNPLWHEVN 6pAOoN HETA TNV SLAKOTH TOUC, IOV yLa TV aAEvépovatn

glval tovAayiotov 2-3 €tn

Dappaka omwe n tepurapatidn ko to denosumab dev npeneL va

Slakomnrtovtol Ywpic va akoAouv Ol N xopRynon €vo¢ ovIi-0o0TEOKAOQLGTLKOU

dapuakouv
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AuénKEVN 00TEOKAQOTOYEVEDN HE ELOLKOUC XOPAKTAPECG LETA
TNV Stakomnn tn¢ aywync pe Denosumab
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Serum levels of PINP (A) and CTx (B) in the 3 three groups of studied

women; medians are also shown. Differences in the expression of serum
miR-503 and RANK mRNA (C) and miR-222-2, and cathepsin K mRNA and
(D) in Dmab/Fx+ and Dmab/Fx- women relative to those of Fx+ women

Postmenopausal women with
clinical vertebral fractures 8 to 16
months after the last injection of
denosumab (Dmab/Fx+, n=5) with
those of treatment-naive women
with such fractures (Fx+, n=5). In
addition, 5 women who
discontinued denosumab
treatment but did not sustain
vertebral fractures 18 to 20

months after the last injection
were studied

Anastasilakis AD, Eur J Endocrinol. 2017 Jun;176(6):677-683




HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use
PROLIA safelv and effectively. See full prescribing information for

PROLIA.

Prolia® (denosumah)
Injection, for subcutaneous use
Initial U.5. Approval: 2010

3.6 Multiple Vertebral Fractures (MVF) Following Discontinuation of Prolia Treatment

Following discontinuation of Prolia treatment. fracture risk increases. including the risk of multiple
vertebral fractures. Cessation of Prolia treatment results in markers of bone resorption increasing above
pretreatment values then returning to pretreatment values 24 months after the last dose of Prolia. In
addition. bone mineral density refurns to pretreatment values within 18 months after the last injection.
[see Pharmacodvnamics (12.2) and Clinical Studies (14.1)].

New vertebral fractures occurred as early as 7 months (on average 19 months) after the last dose of Prolia.
Prior vertebral fracture was a predictor of multiple vertebral fractures after Prolia discontinuation.
Evaluate an individual’s benefit/risk before mitiating treatment with Prolia.

If Prolia treatment is discontinued. consider transitioning to an alternative antiresorptive therapy [see
Adverse Reactions (6.1)].




L. AATOPIOMOX ANTIMETQIIEHE METEMMHNOITAYXIAKHL OLTEOIIOPQLHX
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AAyopiLOpoc
Oepamneiog
OOTEOTIOPWONC

MezTpnon 0TS TUKVOTNTOS
(prcme mupaypogo A)

Exrtipnen asbev) — mposdropropoc Kivéuvou
KOTAYPaToS

'

»LRovouiko Kataypa 1)/Ko karaypa 1oyiov,

FTEPIOCOTEPU OTO EVU ETEPU KUTUYPATA
yopaac floc (my Kataypo Kepkisac),

FUETPIGT] OGTIKIS TUKVOTITUS LOY100 (01KD
16710 1] avyEves ppiaion) ke OM.ZE. ps
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