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BioAoyikoi napayovTeC

OO0 Etanercpet (FDA : 11/98)
[0 engineered proteins derived from human genes
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B Kapdiayyeiako

Avouac J, Allanore Y. Cardiovascular risk in rheumatoid arthritis: effects of anti-TNF drugs. Expert
Opin Pharmacother.2008 May;9(7):1121-8.
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Kolvoc unxaviouoc

A
ooTeonopwaonc & diaBpwoewv \A““

Rheumatoid arthritis (RA) is characterised by the presence of an
inflammatory synovitis accompanied by destruction of

B joint cartilage
B Bone

Destruction of cartilage matrix results predominantly from the
action of connective tissue proteinases released by RA
synovial tissues, chondrocytes, and pannus tissue

Several lines of evidence in RA and in animal models of arthritis
support a role for osteocl/asts in the pathogenesis of bone
erosions

Gravallese EM. Bone destruction in arthritis. Ann Rheum Dis. 2002 Nov;61 Suppl 2:ii84-6.
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as a result of increased production of (RANKL) in the bone
marrow, which activates osteoclast to

B resorb bone and
B cause erosions

[0 osteoblasts are stimulated by TNF-a, it guides the
expression of RANKL.

OO0 TNF-a directly activates the macrophages, which are the
antecedents of osteoclasts, and finally guides the
differentiation of macrophages into osteoclasts




Activated Osteoclasts at Work

For educational purposes only. Not for distribution. For exUS use only. 327519




OoTteokAaoTnc otnv RA

AiaPppwoeic

OoTeoTtopWwon
MNeplapBpikn

FEVIKEUPEVN  SuppeTéxouv : akivnoia
OTEPOEIDN
gygpnvonauon




MeipauaTikeC anodei&elc

Treatment with TNFbp completely prevented
+  bone loss

» increase in both osteoclast formation & bone resorption
induced by OVX

Kimble RB, Bain S, Pacifici R. The functional block of TNF but not of IL-6 prevents bone loss
in ovariectomized mice. J Bone Miner Res. 1997 Jun;12(6):935-41.




MeipauaTikeC anodei&elc

TTeipapaTolwa pe

0 avemdpkeia ooTeokAaoTwy (osteoclast-deficient) kai
O vumep-mapaywyn TNF-a

avémrTuéav pAsypovwdec voonpa aAAa oxi diaPppwoeic

Redlich K, Hayer S, Ricci R, David JP, Tohidast-Akrad M, Kollias G, Steiner G, Smolen JS, Wagner EF, Schett G (2002)
Osteoclasts are essential for TNF-alpha-mediated joint destruction. J Clin Invest 110:1419-1427
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Results From a Population-Based Cohort of
366 Patients Followed Up for Two Years
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Bone Loss in Patients With Rheumatoid Arthritis

Results From a Population-Based Cohort of
366 Patients Followed Up for Two Years

]
[0  AvTi-00TeoKAAOTIKA aywynh : au€non BMD
O Ca& Vit D3 : peiwon BMD (-2% , -1,4%)
OO0 Kapia aywyn yia OTT : peiwon BMD (-1,2 %, -0,43%)

0 Zvepoeidh : kivouvo yvia antwAeia BMD 1oxio: 2,63




Mpwiun apBpiTida J{f‘fg\

Over the next 12 months, bone mineral density loss was greater
in patients with rheumatoid arthritis compared with controls;
significantly so for early disease

-2.4 [0.8] vs -0.6 [0.4] g/cm2, p < 0.05 in the spine
- 4.3 [0.8]vs -0.4 [0.5] g/cm2, p < 0.001 in the trochanter

Generalised bone loss in patients with early rheumatoid arthritis. Gough AK, Lilley J, Eyre S,
Holder RL, Emery P. Lancet. 1994 Jul 2;344(8914):23-7.
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(2006) Clinical assessment of the long-term risk of fracture in
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Orstavik RE, Haugeberg G, Uhlig T, Mowinckel P, Falch JA, Halse JI
et al (2004) Self reported non-vertebral fractures in rheumatoid
arthritis and population based controls: incidence and relationship

with bone mineral density and clinical variables. Ann Rheum Dis
63:177-182

Huusko TM, Korpela M, Kagapi P, Avikainen V, Kautiainen H,Sulkava R
(2001) Threefold increased risk of hip fractures with rheumatoid
arthritis in Central Finland. Ann Rheum Dis 60:521-522
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1155 aoBeveic o€ kdBe oudoa :

Women younger than 50 years of age at RA diagnosis (304
women; mean age at diagnhosis, 39 years) were more likely
than their counterparts without RA to have their first new
fracture even before age 50

Men with RA were also at increased risk for fractures, but
that risk was not evident until they were older than age 50

Shreyasee Amin, American College of Rheumatology 2011 Annual Meeting;

Abstract #1632. To be presented Monday November 7, 2011.
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Concise Report

Increase in bone mineral density of patients with
rheumatoid arthritis treated with anti-TNF-«
antibody: a prospective open-label pilot study

U. Lange, J. Teichmann', U. Miiller-Ladner and J. Strunk




Rheumatology 2005:44:1546-1548 doi:10.1093/rheumatology/keid8 2
Advance Access publication 1 November 2005

Concise Report

Increase in bone mineral density of patients with
rheumatoid arthritis treated with anti-TNF-x
antibody: a prospective open-label pilot study

U. Lange, J. Teichmann', U. Miiller-Ladner and J. Strunk

0 26 aoBeveic pe PA
B xwpic OTT
B xwpig B¢epamnceia yia OTT
B 9. orepocidn

O BMD otoug 12 pnveg
0 deikteg (osteocalcin , crosslaps)




Rheumatology 2005;44:1546—1548 doi:10.1093/rheumatology/kei082
Advance Access publication 1 November 2005

Concise Report

Increase in bone mineral density of patients with
rheumatoid arthritis treated with anti-TNF-«
antibody: a prospective open-label pilot study

U. Lange, J. Teichmann', U. Miiller-Ladner and J. Strunk

Tasce 1. Changes in DX A parameters dunng the study penod

Baseline After 12 months P

BMD left femoral neck [E.-'-:_ml} 0E4 +£0.33 095015 0,001
T-score left femoral neck (g/iem™) —093£1.06 =0.77£097  0.001
Z-score left femoral neck (g/iem™) —024 £0.77 016068  0.010

BMD L1-4 1.07+0.14 L10£0.23  0.00]
T-score L1-4 —092+£1.08 —0.71+£107  0.001
Z-score L1-4 —058+£1.23 —049+1.14 0.001

O  Zrariorikd onuavrirhg avénon BMD (OMZZ & 1oxio)
OO ZnpavTikn au€non ooTeokaAaoivng
[0 2ZnpavTikAh peiwon 0€IKTWY 00TIKAC attoppopnong
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The effect of infliximab on bone metabolism markers
in patients with rheumatoid arthritis

E. Torikai, Y. Kageyvama, M. Takahashi, M. Suzuki, T. Ichikawa,
T. Nagafusa and A. Nagano
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in patients with rheumatoid arthritis
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- NTX peiwOnkav onpavtikd oTic 6 w Kail tapépeivav xagnAd
otouc 6 m ~ SJC & mMHAQ

- DPD peiwOnkav onpavtikda otic 6 m ~ ESR

- ALP xwpic diagpopéc
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EXTENDED REPORT

Evaluation of bone mineral density, bone
metabolism, osteoprotegerin and receptor activator
of the NFkB ligand serum levels during treatment
with infliximab in patients with rheumatoid arthritis

M Vis, E A Havaardsholm, G Haugeberg, T Uhlig, A E Voskuyl, R J van de Stadt, a B
B A C Dijkmans, A D Woolf, T K Kvien, W F Lems 9 JLINE

Ann Rheum Dis 2006;65:1495-149%. doi: 10.1136/ard 2005.044178




Evaluation of bone mineral density, bone
metabolism, osteoprotegerin and receptor activator
of the NF«B ligand serum levels during treatment
with infliximab in patients with rheumatoid arthritis

|
102 aoBeveic - 1 xpovoc infliximab

= HBMD os OMZZ & 1oxio : oTaBepn
= H BMD oTa xépia (HeTardpmia) peiwdnke katd 0.8 % (p< 0,01)
=  Meiwon p-CTx & RANKL

response

All Ma Yes
\l’arhabrn|-5p-ina 0.20 —0.57 074
[n=102) (5.1) {5.0) (5.3}
Total hip (n=89) —0.20 -0.88 077

(3.6 (3.8) (3.4
Hand [n =53) —-0.82 -1.2 —0.63

(2.4) [2.8) (2.3}

*p=0.001 vemsus thase without guﬂd rEsponse,
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Research article

A 1-year case-control study in patients with rheumatoid arthritis
indicates prevention of loss of bone mineral density in both

responders and nonresponders to infliximab
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A 1-year case-control study in patients with rheumatoid arthritis

indicates prevention of loss of bone mineral density in both
responders and nonresponders to infliximab

Hubert Marotte!, Beatrice Pallot-Prades?, Laurent Grange3, Philippe Gaudin3, Christian Alexandre?2

and Pierre Miossec!
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Long-term effects of infliximab on bone and cartilage
turnover markers in patients with rheumatoid arthritis

F Chopin,' P Garnero,” A le Henanff,” F Debiais,* A Daragon,” C Roux,® J Sany,’
D Wendling,® C Zarnitsky,” P Ravaud,” T Thomas'

Ann Bheun is M008:67:353-357. doi:10.1136/ard 2007 076604




Long-term effects of infliximab on bone and cartilage
turnover markers in patients with rheumatoid arthritis

F Chopin," P Garnero,* A le Henanff,? F Debiais,* A Daragon,” C Roux,® J Sany,’
D Wendling,® C Zarnitsky,® P Ravaud,” T Thomas'

48 yuvaikec
N-terminal propeptide (PINP), => bone formation
serum C-terminal cross-linked telopeptide of type I
collagen (CTX-I), a marker of cathepsin K-mediated bone
collagen degradation => systemic bone resorption
serum C-terminal cross-linked telopeptide of
type I collagen (ICTP), an index of matrix metalloprotease

(MMP) mediated type I collagen degradation => preferential joint
metabolism

urinary CTX-II biochemical markers of cartilage degradation




Long-term effects of infliximab on bone and cartilage
turnover markers in patients with rheumatoid arthritis

F Chopin," P Garnero,* A le Henanff,? F Debiais,* A Daragon,” C Roux,® J Sany,’
D Wendling,® C Zarnitsky,® P Ravaud,® T Thomas'

.
0 H BMD épeive otaBepn

OO0 Taxeia mrwon CTX-1 (19% - 28%)
O ICTP: mpoodeuTiki peiwan (MMP)
0 PINP : o1aBepd

O CTX-II oUpwv : oTtaBepod

0 BeAtiwon otnv ooTikf avakataokeun (PINP / CTX)
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Infliximab inhibits bone resorption by circulating
osteoclast precursor cells in patients with
rheumatoid arthritis and ankylosing spondylitis

M Gengenbacher,' H-J Sebald,” P M Villiger.” W Hofstetter.* M Seitz’

Amn Rheum Dis 2008:67:620-624. doi10.1136/nd. 2007 076711




Infliximab inhibits bone resorption by circulating
osteoclast precursor cells in patients with
rheumatoid arthritis and ankylosing spondylitis

M Gengenbacher," H-J Sebald,? P M Villiger* W Hofstetter,* M Seitz?

O KaAépyeieg osteoclast precursor cells oe aoBeveic pe PA &
A2 Kal éAeyxoc oaTIKhC amoppopnonc (in vitro)
O O0-24w

O Toxupn peiwon ooTikNg amoppownonc Twv OPC
m TTio ypAyopa othv PA
B TTapdAAnAa pe Tnv KAIviKA PeATiwan
B AU0¢non OC , peiwon NTX otn PA




Infliximab BEST

OO0 After 1year of follow-up in the BeSt study, we did not find
differences in BMD loss between the four treatment
strategies, including
B high doses of corticosteroids
B anti-tumour necrosis factor-alpha

Giiler-Yiiksel M, et al . Changes in bone mineral density in patients with recent onset, active
rheumatoid arthritis.Ann Rheum Dis. 2008 Jun;67(6):823-8




infliximab

Changes in hand and generalised bone mineral

density in patients with recent-onset rheumatoid ‘&
arthritis ) 4
M Giiler-Yiksel,' C F Allaart,” Y P M Goekoop-Ruiterman,’ J K de Vries-Bouwstra,? —
J H L M van Groenendael,® C Mallée,* M H W de Bois,” F C Breedveld,’ Feyt

B A C Dikmans,*® W F Lems®®
|

OO0 After 1and 2 years, there was significant BMD loss in all
locations

B with significantly greater BMD loss in the hands than
generalised BMD loss in the hip and spine.

0 Initial combination therapy with prednisone or infliximab
were associated with less hand BMD loss compared with
initial monotherapy

Amn Rheum s 2009:68:330-336. doi10.1136/rd. 2007086348
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Adalimumab

Bone mineral density in rheumatoid arthritis patients
| year after adalimumab therapy: arrest of bone loss

C A Wijbrandts," R Klaasen," M G W Dijkgraaf,” D M Gerlag,' B L F van Eck-Smit,”
P P Tak'

Ann Rhewn Dis 2009;68:373—-376. doi:10.1136/ard. 2008.091611




Bone mineral density in rheumatoid arthritis patients
1 year after adalimumab therapy: arrest of bone loss

C A Wijbrandts," R Klaasen,' M G W Dijkgraaf,? D M Gerlag,’ B L F van Eck-Smit,?

P P Tak' ,
Ann Rhewn i 2009;68:373—376. doi:101136/ard . 2008.091611
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Adalimumab reduces hand bone loss in
rheumatoid arthritis independent of clinical
response: Subanalysis of the PREMIER study

Mari Hoff'", Tore K Kvien®, Johan Kalvesten®, Aake Elden, Arthur Kauar‘laugh&. Glenn H.aur;]ralb.:ratrgf"T

BMC Musculoskeletal Disorders 2011, 12:54




Adalimumab reduces hand bone loss in
rheumatoid arthritis independent of clinical
response: Subanalysis of the PREMIER study

Mari Hoff'?", Tore K Kvien®, Johan Kalvesten®, Aake Elden®, Arthur Kavanaugh®, Glenn Haugeberg™”

MTX + ADA (214) Vs MTX (198): 52 w

- DRX - MCI arwAeia otnv MTX Atav

uynAn oe aoBeveic pe auénpévn
gvepyotnta vooou (-3,3 Vs -2,2%)

. DRX - MCI anwAeia otnv MTX +
ADA nrav pikpotepn (-1,9%)
. avefapTnTn TNG EVEPYOTNTAC 3

Percent change in DXR-MCI

MTX

MTX + Adalimumab

H Low disese activity O DAS28 > 3.2
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The Effect of Etanercept on Bone Metabolism in Patients with
Rheumatoid Arthritis. D Kida®, Y, Eto*, M. Tsukamoto®, T. Satgp®, 4.
Kangko®, G Ishihara®, H. Sugishita®, K. Saito®. Department of Orthopedic
surgery and Rheumatology, Mational Hespital Organization MNagoya Medical
Center, Nagoya, Japan.

NTx levels did not differ significantly in 6 months after initial treatment
with ETN

BAP levels (p<0.01) were significantly increased and higher
p<0.01) in patients treated with ETN compared to others.

* ETN therapy may not inhibit bone resorption but stimulate bone formation
in patients with RA.
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ORIGINAL ARTICLE

Reduction of urinary levels of pyridinoline

and deoxypyridinoline and serum levels of soluble receptor
activator of NF-kappaB ligand by etanercept in patients
with rheumatoid arthritis

kagevama Yasunori - Takahashi Masaaki -
Nagafusa Tetsuvuki - Kobavashi Havato - Nagano AKira




Reduction of urinary levels of pyridinoline

and deoxypyridinoline and serum levels of soluble receptor
activator of NF-kappaB ligand by etanercept in patients
with rheumatoid arthritis

agafusa Tetsuyuki - Kobayashi Hayato - Nagano Akira

urinary excretion levels of pyridinoline (PYD)
deoxypyridinoline (DPD)

cross-linked N-telopeptides of type I collagen (NTX)
and serum levels of bone alkaline phosphatase (BAP)
osteoprotegerin (OPG)

soluble receptor activator of NFkB ligand (sSRANKL)

YV VYV V VYV

at the baseline and at 3 and 6 months after




ORIGINAL ARTICLE

Reduction of urinary levels of pyridinoline

and deoxypyridinoline and serum levels of soluble receptor
activator of NF-kappaB ligand by etanercept in patients
with rheumatoid arthritis

|
O Reduction of
B urinary excretion levels of PYD and DPD

B serum sRANKL levels, with a significant difference at 6
months

B Oxi NTX

[0 anincrease of serum BAP levels at 3 and 6 months after the
initial treatment with etanercept
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Eta nerce pt e e L

Etanercept Normalizes Systemic Bone Metabolism in

O

Rheumatoid Arthritis Patients

lower level of serum CTX and sclerostin in RA patients than in control

group, which
B suggested slow bone resorption rate coupled with low bone production

after etanercept use, both serum CTX and sclerostin markedly
increased

Therefore we conclude that etanercept stimulates depressed bone
metabolism in RA patients as it suppresses inflammation

Park, et al ;. Arthritis Rheum 2010;62 Suppl 10 :1813
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PA & kaTayua

[0 Among subjects diagnosed with RA, the adjusted risk of non-
vertebral fracture was similar across persons starting a
TNFi, MTX, or other nbDMARD

Kim SY, Schneeweiss S, Liu J, Solomon DH. Effects of disease-modifying antirheumatic drugs
on non-vertebral fracture risk in rheumatoid arthritis: a population-based cohort study. J
Bone Miner Res. 2011 Dec 8
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CTLA-4 directly inhibits osteoclast formation
ONLINE

Roland Axmann, Sonja Herman, Mario Zaiss, Sandra Franz, Karin FPolzer, Jochen
Zwerina, Martin Herrmann, Josef Smolen and Georg Schett

Ann Rheum Dis published online 18 Jan 2008;
doi:10.1136/ard. 2007 080713




CTLA-4 directly inhibits osteoclast formation
ONLINE

Roland Axmann, Sonja Herman, Mario Zaiss, Sandra Franz, Karin Polzer, Jochen
Zwerina, Martin Herrmann, Josef Smaolen and Georg Schett

Ann Rheum Dis published online 18 Jan 2008;
doi:10.1136/ard 2007080713

CTLA-4 evwveTal ge TNV €MIPAVEIA AVTIYOVOTIAPOUCIACTIKOU
KUTTdpou (devOpITIKA - HovokUTTApa ) oto CDBO-86

TTepipepikd povoKUTTAPA TTOVTIKIOU

Me CTLA-4 untdpxel dococapTwpevn avaaToAn
ooteokAaaToyéveone (RANKL & TNF e€apTwpevn)




Abatacept

[0 abatacept could prevent PTH-induced bone loss

Bedi B, Li JY, Grassi F, Tawfeek H, Weitzmann MN, Pacifici R (2010) Inhibition of antigen presentation and
T cell costimulation blocks PTH-induced bone loss. Ann NYAcad Sci 1192:215-221




Anakinra

= IL-1, TNF and other proinflammatory cytokines stimulate
osteoclast differentiation and activation, resulting in bone
loss

= stimulate synovial fibroblasts and chondrocytes to produce
proteinases that degrade cartilage

= Inanimal arthritis models, blocking IL-1 significantly reduces
= bone erosions
= cartilage degradation

Strand V, Kavanaugh AF. The role of interleukin-1 in bone resorption in rheumatoid arthritis. Rheumatology
(Oxford).2004 Jun;43 Suppl 3:i1i10-1ii16.
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0 The data are consistent with a role for TNF-a, and possibly
for IL-1, in mediating increased bone resorption during
estrogen deficiency in women
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Review
Interleukin-6: An osteotropic factor influencing bone formation?

Nathalie Franchimont®, Sylvie Wertz, Michel Malaise

STAT signaling pathway. However, from all the data we have
now available, one might consider that IL-6 15 not essential
for bone remodeling in phy siological conditions, but that this
cylokine plays arole in osteoblast generation in conditions of
high bone turnover.
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Impaired Skeletal Development in
Interleukin-6—-Transgenic Mice

A Model for the Impact of Chronic Inflammation on the Growing Skeletal System




Impaired Skeletal Development in
Interleukin-6-Transgenic Mice

A Model for the Impact of Chronic Inflammation on the Growing Skeletal System

= Chronic overexpression of IL-6 alone induces a skeletal
phenotype closely resembling growth and skeletal
abnormalities observed in children with chronic inflammatory
diseases

= pointing to IL-6 as a pivotal mediator of the impact of
chronic inflammation on postnatal skeletal development
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Inhibition of Interleukin-6 Receptor Directly Blocks
Osteoclast Formation In Vitro and In Vivo

Roland Axmann,! Christina Bohm,! Gerhard Kronke,! Jochen Zwerina,’
Josef Smolen,” and Georg Schett?
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Inhibition of Interleukin-6 Receptor Directly Blocks
Osteoclast Formation In Vitro and In Vivo

Roland Axmann," Christina Bohm,' Gerhard Kronke,' Jochen Zwerina,'
Josef Smolen,? and Georg Schett®

1.  Ab évavrti IL-6R in blocking osteoclast differentiation of
mononuclear cells stimulated with RANKL was tested (K/a)

2. arthritic human TNF-transgenic mice were treated with
anti-IL-6R antibody




Inhibition of Interleukin-6 Receptor Directly Blocks
Osteoclast Formation In Vitro and In Vivo

Roland Axmann," Christina Bohm,' Gerhard Kronke," Jochen Zwerina,"
Josel Smolen,” and Georg Schett”

= dependently reduced
= osteoclast differentiation

= bone resorption in monocyte cultures stimulated with
RANKL or RANKL plus TNF

= In human TNF-transgenic mice, IL-6R blockade
= did not inhibit joint inflammation
= but it strongly reduced osteoclast formation in inflamed joints &
bone erosion in vivo




Inhibition of Interleukin-6 Receptor Directly Blocks
Osteoclast Formation In Vitro and In Vivo

Roland Axmann," Christina Bohm,' Gerhard Kronke,! Jochen Zwerina,"
Josel Smolen,” and Georg Schett”
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blockade of IL-6R directly affects osteoclast
formation in vitro and in vivo, suggesting a direct
and specific effect of anti- IL-6R therapy on
osteoclasts
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Rapid and Sustained Improvement in Bone and Cartilage
Turnover Markers With the Anti-Interleukin-6 Receptor
Inhibitor Tocilizumab Plus Methotrexate in
Rheumatoid Arthritis Patients With an
Inadequate Response to Methotrexate
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Rapid and Sustained Improvement in Bone and Cartilage
Turnover Markers With the Anti-Interleukin-6 Receptor
Inhibitor Tocilizumab Plus Methotrexate in
Rheumatoid Arthritis Patients With an
Inadequate Response to Methotrexate

- TCZ induced marked dose-dependent reductions in PITANP,
HELIX-II, and MMP-3 levels at week 4 that were maintained
until week 24

- increased levels of bone formation markers that were significant
as compared with ZPlacebo only for PINP and only at 4 weeks (P <
0.01 for both TCZ doses)

- TCZ induced silgnificant decreases in the bone degradation
markers CTX-I and ICTP, providing initial evidence of a
beneficial effect on bone turnover

- TCZ-treated patients who met the American College of
Rheumatology 50% improvement criteria (achieved an ACR50
response) or achieved clinical remission (as determined by a
Disease Activity Score in 28 joints <2.6) at week 24 had
greater reductions in ICTP, HELIX-II, and MMP-3 levels as
compared with ACR50 nonresponders
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SAT0179 SUPPRESSION OF BONE TURNOVER BY RITUXIMAB IN PATIENTS WITH
RHEUMATOID ARTHRITIS

G. Wheater"i V. Hogan~, O. Tgngg, J. Tekstra“; S Tuck' F.Lafeber® T. Huizingaai J.
Bijlsma4, R.Francis~ H.Datta®, J van Laar’

'The James Cook University Hospital, Middlesbrough, "Newcastle University, Newcastle,
United Kingdom, *Leiden University Medical Centre, Leiden, 4Uni\.rers.ity,f Medical Centre
Utrecht, Utrecht, Netherlands

Background: Recent investigations have provided abundant evidence for an infricate
interaction between the immune and skeletal systems'. Rheumatoid arthritis (RA) is the most
prevalent inflammatory joint disease, in which B cells play an important role. It is tempting to
speculate that B cell depletion has a beneficial effect on bone loss. On the other hand, based
on extrapolation from preclinical studies °, it can be argued that B cell depletion may result in
progressive bone loss. To our knowledge no studies have yet been undertaken {o address the
role of human B cells in bone turnover.

Objectives: To analyse changes in bone markers in serum before and after B cell depletion
in patients with rheumatoid arthritis.

Methods: Serum samples from 46 patients with refractory RA were analysed before and six
maonths post rituximab for biochemical markers of; bone formation (procollagen type I N
propeptide (PINP) and osteocalcin); bone resorption (carboxyterminal cross-linking
telopeptide of bone collagen (RCTx)); and osteoprategerin (OPG).

Results: A significant decrease in bone resorption was observed at 6 months post rituximab
(median change BCTx -50 ng/L, 95%CI1 -8 -136, p<0.001). These results were mirrored by a
significant reduction in inflammation (median change CRP -8 5mg/L, 95%CI -18, -1, p=0.001;
ESR -11.5 mm/hr, 95%CI1 -21, -5, p=<0.001) and disease activity (median change DAS28
score -0.82, 95%CI-1.26, -0.47, p<0.001). There was a significant increase in PINP (median
change 5.0 pg/L, 95%CI1-1.0, 11.2, p=0.02), a marker of bone formation, but no significant
change in osteocalcin or OPG levels. Premenopausal females had the lowest baseline results
overall and least change at 6 months for all bone markers. The percentage change from
baseline of BCTx was significantly correlated with DAS28 score (r.=0.570, p=0.014) and there
was a trend towards significance between BCTx and CRP (r,=0.485, p=0.057) and between
PINP and DAS28 (r,=0.422, p=0.081).

Conclusion: Patients with refractory RA show a significant decrease in bone resorption and
increase in bone formation, depicted by PINP, six months post rituximab therapy. Significant
correlations between the percentage change from baseline between BCTx and DAS28 score
suggest that improvement in disease activity accounts in part for the reduction in bane
turnover.

References: 1 Datta HK, Ng FW, Walker JA, et al. The cell biology of bone metabolism-a
review. J Clin Pathol, 2008,61:577-587.

2 Jimenez-Boj E, Redlich K, Tark B, et al. Interaction between Synovial Inflammatory
Tissue and Bone Marrow in Rheumatoid Arthritis. J iImmunol. 2005:175: 2579-2588.
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ABO0733 VARIATIONS IN LUMBAR AND FEMURAL BMD AFTER RITUXIMAB THERAPY
IN ACTIVE RHEUMATOID ARTHRITIS A

5. S?Iuin " L. Quartuccio 1: M. Masett L. Corazza 1: G. De Marchi®, S. Lombardi 1: 5. De
Vita

'CLINICA DI REUMATOLOGIA, Udine, 2Ds;::«edale Civile, San Daniele del Friuli (Udine), Italy

Background: Frequently systemic and local osteoporosis (OF) complicates rheumatoid
arthritis (RA). B lymphocytes promote the survival of osteoclasts in KA and anti-TNFalpha
therapy seems to improve bone loss.

Objectives: To evaluate possible changes in lumbar and/or femoral BMD in pts with active
RA treated with rituximab (RTX).

Methods: 16 patients with active longstanding RA (all females, mean age 56 + 12 years,
mean duration’s disease 15 £ 12 years, mean baseline DASZE 6,36 £ 1,04) were treated with
RETX (1 gr x 2). There were no differences in the use of steroid or biphosphonates. BMDs
{gn‘cm‘?} were evaluated with Explorer Hologic® (5/N 90954 before RTX and after 18 months.
Results: A major clinical response (ACR250) ad a minor o no response (ACRE=20) at month
+6G were identified. An ACR=250 was seen in 8/16 RA pts (50%). 10/16 pts were retreated with
RTX between months +6 and +18, confirming an ACR250 (8/10 pts) ar improving the clinical
response (2 pts with previous ACR=20). At the same time, 5/6 no responders pts were treated
with Abatacept, 4/6 pts with an anti-TMNFalpha agent (2/4 pts with Etanercept, 1/4 pts with
Adalimumab and 1/4 pts with Infliximab) and 1/6 pts with Anakinra.

At baseline 69% (11/16) and 31% (5/16) of pts present an osteoporotic or osteopaenic lumbar
or femoral EMD, respectively. A

After 18 months, in"all pts an improvement in lumbar BMD (0,872+0,162 gr/cm” baseline vs
0,881+0,152 gr/cm™ on L1-L4, p ns) was seen. Lumbar BMD improves maore in responders pts
{D 410+0,169 gricm® vs 0, QSBH] 159 gr/cm® on L1-L4, p nsj Femoral BMD worsens in no-
responders pts (00,6270, 096 grh:rn vs 059140 104 gr*cm on femoral neck, p ns).
Conclusion: RTX could imprave or stabilize Iumbar BMD in pts with active Inngstanding RA,
with mare effect in responder pts.

~ Disclosure of Interest: Mone declared

eular 2010
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Rituximab abrogates joint destruction in rheumatoid
arthritis by inhibiting osteoclastogenesis
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Rituximab abrogates joint destruction in rheumatoid
arthritis by inhibiting osteoclastogenesis
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The number of RANK-positive osteoclast precursors in
synovial tissue was decreased by 99%
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Rituximab abrogates joint destruction in rheumatoid
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osteoprotegerin/ RANKL ratio increased (157%, p=0.006).




Denosumab

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Denosumab for Prevention of Fractures in
Postmenopausal Women with Osteoporosis

Steven R. Cummings, M.D., Javier San Martin, M.D., Michael R. McClung, M.D.,
Ethel S. Siris, M.D., Richard Eastell, M.D., lan R. Reid, M.D.,
Pierre Delmas, M.D., Ph.D., Holly B. Zoog, Ph.D., Matt Austin, M.S.,
Andrea Wang, M.A., Stepan Kutilek, M.D., Silvano Adami, M.D., Ph.D.,
Jose Zanchetta, M.D., Cesar Libanati, M.D., Suresh Siddhanti, Ph.D.,
and Claus Christiansen, M.D., for the FREEDOM Trial*
M Engl | Med 2009;361:756-65.




“ ORIGINAL ARTICLE ”

Denosumab for Prevention of Fractures in
Postmenopausal Women with Osteoporosis

A New Vertebral Fracture
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Denosumab Treatment Effects on Structural Damage,
Bone Mineral Density, and Bone Turnover
in Rheumatoid Arthritis

A Twelve-Month, Multicenter, Randomized, Double-Blind, Placebo-Controlled,
Phase II Clinical Trial




Denosumab Treatment Effects on Structural Damage,
Bone Mineral Density, and Bone Turnover
in Rheumatoid Arthritis

A Twelve-Month, Multicenter, Randomized, Double-Blind, Placebo-Controlled,
Phase II Clinical Trial

|
[0 Meiwon deIkTWY 00TIKoU peTaPpoAiopou

O ZTtamioTikd onpavTikh peiwon e 180 mg A

oTouc 6 pnRvee (P = 0,007)
B mod sharp Score H o
B MRI erosions score ) U | e

O Aev poékuyav dedopéva yia dpdon :
B 2 T7évwaon apBpikou dIA0TANATOC
B PA evepyoTnTa




Auénon BMD akpwv Xeipwv

------

Mean changes in hand BMD at 6 and 12 months were:
m +0.8% and +1.0%, respectively, for denosumab 60 mg
m +2.0%and +2.5%, respectively, for denosumab 180 mg
B and-1.2% and -2.0%, respectively, for placebo

Erosion scores
B remained near baseline in the denosumab groups and
B increased from baseline in the placebo group

Deodhar A et al. Denosumab-mediated increase in hand bone mineral density associated with decreased
progression of bone erosion in rheumatoid arthritis patients. Arthritis Care Res (Hoboken). 2010
Apr;62(4):569-74.




......

BMD akpwv XEIpwV

Twice-yearly injections of denosumab with ongoing methotrexate
treatment significantly

O reduced cortical bone loss (digital x-ray radiogrammetry) in RA
patients for up to 12 months

O denosumab 180 mg: 0.0001 gain

Sharp JT, et al . Denosumab prevents metacarpal shaft cortical bone loss in patients with erosive rheumatoid arthritis. Arthritis
Care Res (Hoboken). 2010 Apr;62(4):537-44.
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Effects of denosumab on bone mineral density
and bone turnover in patients with rheumatoid
arthritis receiving concurrent glucocorticoids or
bisphosphonates

Robin K Dore, Stanley B Cohen,2 Nancy E Lane,? William Palmer* Wiliam Shergy,®
Lifen Zhou,5 Huei Wang,®Wayne Tsuji,” Richard Newmark®; on behalf of the Denosumab

RA Study Grou
¥ P Ann Rheum DNs 2010;69:872-875. doi:10.1136/ard.2009.112920




Effects of denosumab on bone mineral density

and bone turnover in patients with rheumatoid
arthritis receiving concurrent glucocorticoids or
bisphosphonates

Robin K Dore,! Stanley B Cohen,? Mancy E Lane,? William Palmer,* Wiliam Shergy,®

Lifen Zhou, ¥ Huei Wang, 8 Wayne Tsuji,” Richard Newmark?: on behalf of the Denosumab
RA& Study Group
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Effects of denosumab on bone mineral density

and bone turnover in patients with rheumatoid
arthritis receiving concurrent glucocorticoids or
bisphosphonates

Robin K Dore,! Stanley B Cohen Nancy E Lane,? William Palmer,* William Shergy,®

Lifen Zhou, & Huei Wang, & Wayne Tsuji,” Richard NewmarkE: on behalf of the Denosumab
RA Study Group
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B [evikeupévn 00TIKA aTtwAeld 00TEOKAAOTNG

B Aiappwocic




Take home messages

MeAéTec pe ProAoyikoUc apdyovrec Exouv O€ilel
B pciwon TNC 00TIKAC amtwAegia péow peiwong The

00TEOKAAOTIKAG OpaacTnpidoTnTac (kai AeypHovAag)

B BeAtiwon profil ooTikwy SeIKTWY

B 2 71adB9epomoinon TNG YEVIKEUWEVAE OOTIKAC TTUKVOTNTAC
(Dexa)

B H meproxikr o0TIKA aTWAEId @aiveTal va givai mio
«guaioOnTn» otn vooo => aveKTIKN 0Th Bepameia
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