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Study type

Prospective

clinical trial:
BONE!?

Meta-analyses
of clinical
trials?3

Observational
study: VIBE#

Detalls

Randomised, double-blind,
placebo-controlled, parallel
group trial over 3 years

Randomised trial data
analysed by annual
cumulative exposure

Retrospective,
observational analysis of
two US databases
including 64,182 women
adherent to medication**

Main finding

Ibandronate had 62% RRR in vertebral fractures
vs. placebo*

Higher doses of ibandronate showed significant
reductions in non-vertebral fractures in two meta-
analyses of clinical trials

With monthly ibandronate 150mg, a statistically
significantly lower rate of vertebral fractures and
comparable rates of non-vertebral & hip fracture,
vs. weekly bisphosphonates were observed

Fracture rates after the 12-month observational
period were <2%

*The BONE study was not powered for non-vertebral fractures, and did not demonstrate a
reduction of non-vertebral fractures in the overall population. **Included some patients
outside of European license

1. Chesnut CH, et al. J Bone Miner Res 2004;19:1241-1249 3. Harris ST, et al. Curr Med Res Opin 2008;24:237-245
2. Cranney A, et al. Osteoporos Int 2009;20:291-297

4. Harris ST, et al. Bone 2009;44:758—765



Literature references for efficacy data on vertebral, hip
and nonvertebral fractures

_ Vertebral Nonvertebral

Bonviva X 3 e

a. BONE trial primary endpoint new vert fx 3 yr IBN 2.5mg daily. Chestnut C,
JBMR 2004: 19:1241

b VIBE observational study, nonvert & hip fx 1 yr same for IBN 150mg monthly as
weekly BPs. Harris ST, BONE 2009; 44.758

c. BONE trial post-hoc high-risk subgroup (baseline hip T-score<-3.0) nonvert fx 3
yr IBN 2.5mg daily. Chestnut C, JBMR 2004; 19:1241

d. Meta-analysis trials nonvert fx, IBN high doses vs placebo. Harris ST, CMRO
2009; 20:291

e. Meta-analysis trials nonvert fx, IBN high doses vs 2.5mg daily. Cranney A,
Osteop Int 2009; 20:291
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Effects of Oral ITbandronate Administered Daily or Intermittently on
Fracture Risk in Postmenopausal Osteoporosis

Charles H Chesnut IIL" Arne Skag.” Claus Christiansen.” Robert Recker.® Jacob A Stakkestad.” Arne Hoiseth.®

Diieter Felsenberg.” Hermann Huss.® Jennifer Gilbride.® Ralph C Schimmer.'” and Pierre I} Delmas'! for the Oral Ibandronate
Orsteoporosis Yertebral Fracture Trial in North America and Europe (BOMNE )

TARLE 1. SUMMARY OF BASELINE CHARACTERISTICS

Placebo Tbandronate Thandronate (20 mg
(n = 975) (2.5 my daily; n = 977) wmiermittent; n = 977)

Age ivears®)
Height (cm)
Weight (kg)
Time since menopause (vears)

Patients with one fracture
Patients with two fractures
Lumbar spine BMD (T score]

69 i)
160 i6)
67111}
20878
006 (93%)
421 {43%)
-281(0.9)

Ao 16)
160 (6)

67 (11)
209(8.0)
020 {944
433 (44%)
-18109)

b (f)
160 (&)

6711
208 (8.0
Q17 (94%)
413425
-2.710.9)

Femona neck BMD (Tscorel 2009}

—Total hip BMD (T score* ~1.7(09) ~1.7(0.8) [ A —

Performed in selected centers only ~ (n = 124) m=23  (n= 129
CTXcreatinine (g/mol) 0.25(0.12) 0.26(0.14) 0.26 (0.12)
NTX/creatinine (nmol/mmol) 61.23(33.93) 6463 (40.35) 63.59 {32.38)
Serum osteocalcin (ng/ml) 1968 (7.71) 19.08 (9.25) 20,36 (9.38)
Serum BSAP (Ufliter) 4093 (18.24) 44.42(20.70) 44.54(19.03)

2008 2009




H IBavopovaTn pEIWVEI TO NN-OTTOVOUAIKA KATAYMOATO
o€ aocBeveic uwnAou Kivouvou

2UVOAIKOG TTANBUOHOG BMD oTov auxéva pnplaiou
T-score <-3.0 oTnVv évapén™
20 | 20 7
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69% RRR

p=0.012
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Incidence of non-vertebral
fractures at 3 years (%)

=
o
|
Incidence of non-vertebral
fractures at 3 years (%)
=
|

n=977

n=123
0_

Placebo IIbandronateI 0- Placebo | Ibandronate |
2.5mg daily

. 2.5mg daily
*Post-hoc subgroup analysis

BMD = bone mineral density

Chesnut CH, et al. J Bone Miner Res 2004;19:1241-1249



AUO SeEXWPIOTEG HETA-AVAAUCEIG ETTIBERAIWVOUV THV TTPOCTACIA ATTO
TO MN OTTOVOUAIKA KATAYMOTA HE TNV IBavOpoVvaTh

ORIGINAL ARTICLE
ORIGINAL ARTICLE

Ibandronate and the risk of non-
vertebral and clinical fractures

iN women with postmenopausal
osteoporosis: results of a meta-
analysis of phase lll studies*

Ibandronate for the prevention of nonvertebral fractures:

a pooled analysis of individual patient data

A. Cranney « G, A, Wells « E. Yetisir « 5. Adami «

C. Cooper « P. D, Delmas « P, D. Miller « S, Papapoulos «
J-Y. Reginster « P. N, Sambrook « S, Silverman «

E. Siris« J. D. Adachi

Steven T. Harris®, Wiliam A. Blumentals® and Paul D. Miller©
* University of California, San Francisco, CA, USA

" Roche, Nutley, NJ, USA

“ Colorado Center for Bone Research, Lakewood, CO, USA

Harris et al. 2008

Aedopéva atrd TIG MEAETEG:

BONE, IV Pivotal Fracture

Trial, MOBILE ka1 DIVA

— ZEXWPIOTA dedOoPévVa
aoBevwy atré Tov TAnBuoud

« Cranney et al. 2009 .
— AvaoKOTTnon S£00uEVWYV ATTO OKTW -
TUXOIOTTOINMEVEG MEAETEG
— ZeXwploTd dedopéva aoBevwyv atrd
TOV TTANOUO O ITT

— ZUYKpIoN UPnASdTepwyv Vs,

XOMNAGTEPWYV BOCEWYV YIa TA Kaipla
MN oTTOVOUAIKA KAaTAyHOTO

Cranney A, et al. Osteoporos Int 2009;20:291-297

ITT

2UYKpPIoN UPnAOGTEPWYV
d60ewv vs. placebo yia Ta un
OTTOVOUAIKA KATAYHOTO

Harris ST, et al. Curr Med Res Opin 2008;24:237-245



MeTa-avaAUOEIG: ZUYKPION UWNAOTEPWYV
VS. XOMNAOTEPWY OPAOWYV OOCEWV

: N\ (
ngher doses Lower dose
(ACE* > 10.8mgQ) Cranney -
- (ACE* 5.5mQ)
Daily oral
Monthly oralt Quarterly IV 2.5mg "
150mg 3mg N
Y Y
!! ' Placebo
4 4
Harris
Bimonthly IV 2mg Placebo
NOT LICENSED
, Y
- J

*ACE = annual cumulative exposure = dose x doses /year x absorption

(e.g. 2.5 x 365 x 0.6% = 5.5mg ACE) TAbsorption for oral ibandronate = 0.6%



Cranney et al.

To XpoVvIKO d1doTNHA MEXPI TNV EPPAVION NN OTTOVOUAIKOU
KOTAYMOTOG TTOPATEIVETAI ME TNV IBavOpOVATH
ACE >10.8mg vs. low dose

—— Dally ibandronate (ACE=5.5mg)

_ &7 High-dose ibandronate (ACE=10.8mg)
A
% 38% relative
o 4 - risk reduction
S
0 ’_I-.-I.,—'_I_J"_
&
©
D _
g2 o
£
7 0=0.038
0 | o
100 200 300 400 500 600 700
Time (days)

Adachi JD, et al. ASBMR Annual Meeting, 16—-19 September 2007; Honolulu, HI. Poster M428.
Cranney A, et. al. Osteoporos Int 2009;20:291-297



Harris et al.

To XPOVIKO OIACTNMA HEXPI TNV EUPAVION MN CTTOVOUAIKOU
KOTAYMOTOG TTOPATEIVETAI ME TNV IBavOpOVATN
ACE >10.8mg vs. placebo

Ibandronate high doses (ACE=10.8mg) r?st()/?erclellj?:ttii\é;
10 — — Placebo

3 p=0.025

Patients with fracture (%)

I | | | | | | |
0 50 150 250 350 450 550 650 750

Time (days)

Harris ST, et al. Curr Med Res Opin 2008;24:237-245



Bomne 44 [ 2009) TS TES

Cormvbeavt = [l ots awallable at Sciemncalinect
Bone i
jourmal hameapage: wiww. alsevier. com/Jlocate/bome
R

Risk of fracture in wormen treated wwithh monthly oral ibandronate or weeloly

bisphosphonates: The eValuation of IBandronate Efficacy (WIBE) database
fracture stucy
S.T. Harris =%, J.-¥. eginsver ?, . arbey <, W, Blumentals <, S.A. Po on ® C.E. Barr ', S

* JKOTTOG. OUYKpPION TTOO00TOU
KATAYUATWY PETA ATTO 1 £€T0G
— 1IBavdpovaTn vs. edopadiaiwv

l ) dipwoPovikwy (ALN, RIS)

Mn_o"n'ovau)\"(d ¢ |-|)\I‘|9U0'pég 64182 VUVGI'KSIQ
(KaTaypaTa OUMMOPPOUUEVEC OTNV aywyn
OUMTTEPIARNPONCAV OTNV
TTPWTAPXIKN avaAuon

— Aedouéva aocBevwy atrod Ta

ouoTtiuarta vyeiag (i3 Research, i3
IMPACT)

KaTqypaT
Io)iou Q .

Harris ST, et al. Bone 2009;44:758-765



£0€1EE CUYKPIOINO PUOUO UN-OTTOVOUAIKWYV
KOl ICXIOKWYVY KOATOYHATWY KAl XOMNAOTEPO pUBNS OTTOVOUAIKWYV
KOTOYMATWYV VS. oToUG 12 unveg

Monthly oral ibandronate

16- (n=7,345)

' Weekly oral bisphosphonates 0
é 1.2
O
2
>
=)
S 0.8 1
=
o
5
e 0.4

0.19 0.20 0.24
0.11
O Fx=738| Fx=95 Fx=106 | Fx=15 Fx=135 | Fx=8 Fx=858| Fx=103
Mn-oTTovOUAIKA | loxio | 2TTOVOUAIKG | OtroladritroTe
Karayuata

RR=adjusted RR (hazard ratio) using Cox regression controlling for potential confounding variables; population-based cohort study of persistent
patient cohort with no refill gap >45 days (monthly) or 30 days (weekly); Fx = absolute number of fractures
Harris ST, et al. Bone 2009;44:758-765



AtroteAéopata MeAéTng VIBE oc aoBeveic pye OXTEONOPQXH

Evég ‘EToug Avadpouikn MeAétn Maparipnong Karaypudatwy
pnviaio BONVIVA évavTi eBdopadiaia dipwo@ovika

2UYKpPIiOIJO
RR=0.86
p=0.25

2UYKpPIiOIJO

B Monthly oral ibandronate
RR=0.93

00,50 (n=4,876)
® Weekly oral BPs
_ 16 - (n=36,982) i 1,53 1,48
L 2ZTATIOTIKA
= ONMAVTIKG
§ 192 - XOMNAOTEPO
O pe BONVIVA
§ OUYKPITIKA ME
o ZUYKPIoIHO Ta eBSopadiaia
E 0.8 - RR=1.35 BPs
O B RR=0.40
- P=0.031
8
b 04 -
o 0,23 0,25
C
Fx=484| Fx=66
0 A

Mn-o1TovOuAIkd loxio 2TTOVOUAIKA OTtroladnTroTE

Karayupara



H unviaia iBavopovarn €Xel ATTOOEIEEI CUVEXOMEVEG
au¢noeic Tng BMD otnv OM2X2  KaTta Tn O1dpKEIa
5 ETWV

Mean change from baseline (%)

10 ~
8.4**
" 7.8**
- (4 n=15
6.4* e n=16 6
6 3 5
4.8*
}p<0.05
4 _
2 1 150mg monthly (n=349)1
MOBILE MOBILELTE ™ ™ 2.5mg daily (n=350)"

0 I I I I I

0 1 2 3 4 3

Years

MOBILE ITT analysis; *p<0.05 vs. MOBILE baseline; **95% CI; TAt 2 years; LTE = long-term extension

Miller PD, et al. J Bone Miner Res 2005;20:1315-1322; Reginster JY, et al. Ann Rheum Dis 2006;65:654—661

Felsenberg D, et al. Osteoporos Int 2009;20(Suppl.1):S15 (Abstract OC32)



H pnviaia iBavdépovArn d1aTAPNOE TIG AUENOEIG
TNG BMD OTO 10Xi0 KATA TN OIAPKEIA S £ETWV

OAIKO 10Yi0 Auxévag unplaiov ooTou
’a 10 ] Alo ]
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Q O
7)) (7)) 7
g g .
S 4 1** *k £ |
'-lg 3.8* n=167 n:l6.40 3.5** ...Ct) S 3.5%* 3 2** 3 D**
@ n=156 o 4 5 7 =167 164 n=156
% }p<0.05 % 3 2 O* '
6 '3 6 2 }p<0.05
c c 1.
o g 1 ./1..6/1.. 7
> | | | > 0 | | | | |

w
S
@)
o
-
N
w
S
@)

Year Year

MOBILE ITT analysis; *p<0.05 vs. MOBILE baseline; **95% ClI; tAt 2 years; LTE = long-term extension

Miller PD, et al. J Bone Miner Res 2005;20:1315-1322; Reginster JY, et al. Ann Rheum Dis 2006;65:654—661

Felsenberg D, et al. Osteoporos Int 2009;20(Suppl.1):S15 (Abstract OC32)



EFFICACY OF MONTHLY ORAL and QUARTERLY IV
IBANDRONATE IS MAINTAINED OVER 5 YEARS:
THE MOBILE and DIVA LTE STUDY

MOBILE? BMD

5 years Increase (%)
LS (L2-L4) |8.4

Total Hip 3.5

FN 3.2
Trochanter |6.0

DIVA?Z BMD

5 years Increase (%)
LS (L2-L4) |8.1

Total Hip 2.8

FN 3.4
Trochanter |5.3

ID.Felsenberg et al. Osteoporo Int (2009) 20 (Suppl. 1): S5-S22
2G. Bianchi et al. Ann Rheum Dis 2009; 68 (Suppl. 3) : 494




Corticosteroid Induced Osteoporosis &
IBN



Presentation: Once Monthly Oral Ibandronate Provides Significant
Improvement in Lumbar Spine Bone Mineral Density in Postmenopausal
Women Treated with Glucocorticoids for Inflammatory Rheumatic
Diseases (ACR/ARHP Annual Scientific Meeting)

(Osteoporosis preventiol\ in
glucoCorticoid-treated womektn)

o ol A

Z ACR/ARHP09 Ve §Yupe Ly

9 Scientific Meeting A Sl L

o r . ¥ .’ - ﬁ

E Pre-Conference Courses; October 16-17, 2009 w A9
A— h B Annual Scientific Sessions; October 17-21, 2009 '

Leena Paimela, ORTON hospital, Invalid Foundation, Helsinki, Finland,
Markku Hakala, Rheumatism Foundation Hospital, Heinola, Finland,
Tuija Hienonen-Kempas, Roche Finland, Espoo, Finland and ONCE study group

Arthitis Rheum 2009;60 Suppl 10: 889 DOI:10.1002/art.25969


mailto:leena.paimela@orton.fi

ONCE study design

« Randomized, Double-blind, Placebo-controlled, Parallel-group study in
PMO women in Finland

 n =140 (aged 50-85 years), 21 year since menopause
* Mean LS (L1-L4) BMD T-score 2 -2.0
 Receiving treatment with 5-15mg/day of prednisolone

« Rheumatoid arthritis (48%), Polymyalgia rheumatica (36%), other
Inflammatory rheumatic disease (16%)

» All pts received vit. D (8001U/day) and Ca (1000mg/day)

 Primary Endpoint : Relative change (%) from baseline at 12 months in
mean LS BMD

Arthitis Rheum 2009;60 Suppl 10: 889 DOI:10.1002/art.25969



ONCE study results

Significant mean change from baseline in mean
LS BMD

Placebo IBN 150mg P value
6 months 0.3 % 2.6 %
12 months -0.2% 3.3% <0.0001

Arthitis Rheum 2009;60 Suppl 10: 889 DOI:10.1002/art.25969
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Conimmts lists seniabs ot S cleno alirnect
Bone

jaoumaEl RomaEpaga: www. alsaviar.oom/laantaf Do na

Efficacy and safety of monthly ibandronate in men with low bone -.'JE|'J';1'il'_|..r_"'f

Eric 5 Orwoll =%, Meil C. Binkley =, E. Michael Lewiecki <, Ugis Gruntmanis9, Michael A. Fries=, Gorana Dasic =

o 1 éATpug, eAeyxouevn ue placebo, tuxaiotroinuévn (2:1), SITTAG-TUPAN
MEAETN

 n =132 avdpec (230 eTwv) Ye TTPWTOTTAON, 1010TTABN ] UTTOYOVadIKNA
OO0TEOTTOPWON

« Baseline BMD T-score: FN <-20& LS <-1.0o0r
« Baseline BMD T-score: LS <-2.0, FN <-1.0 & =2-4.0 at any site

* Primary Endpoint: mean % change from baselinein LS BMD at 1
year

« Secondary Endpoints

— mean % change from baseline at the FN, Total Hip and
Trochanter

— changes in sCTX
All men received daily Ca (1000mg) and vit. D (400 IU)

Bone 46 (2010) 970-976



Efficacy and Safety of Once-monthly Oral Ibandronate in Men with
Osteoporosis - STRONG study

AMNOTEAEZMATA
Placebo IBN 150mg | P value
(%) (%)
LS 0.9 3.5 <0.001
FN -0.2 1.2 0.012
TH -0.3 1.8 <0.001
Trochanter |0.4 2.2 <0.005

* 9% decrease in median s-CTX levels: -51.7% (IBN) vs -20.8% (PLA)
 Well tolerated

Bone 46 (2010) 970-976



