H enavaoTaon Twv BIOAOYIKWV Napayovrwy Thv
TeAeuTaia dekasTia. Ioopponnuevn oxeon
dOpacTIKOTNTAC, ACOPAAEIAC Kal EUKOAIAc xopnynong
yia Tov 10aviko PIOAOYIKO napayovTda

fewpyiadnc N. ABavaoioc

PeupaToAOyoc

AidakTwp IaTpiknc ZxoAnc, Maveniotnuiou Imavvivwv



Oepaneia — 10TopIKa dedOUEVA

Empirical (1940-50s)
Aspirin
Gold

Steroids

Evidence — Based
(1970 — 80s)

NSAID’s
Methotrexate

Cytotoxics

Evidence — Based
(1970 — 80s)

Current therapy
COX-2 inhibitors
Biologics

DMARD's




Xxpnoidonoloupgeva DMARDs otn PA kaTta tnv nepiodo 1985-2000

()]
2
Q.
©
S
(]
K
re}
o
14
<
=
o
et
[72)
T
=
Y
(o)
S

Methotrexate
_~Antimalarials /

-

L

\
\/
/“‘\
\ ~

N N

> Sulfggalazine, o~ <
—

N <

| 1 I T I I T ] ] T T ] T ! o 1

985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Year(s) of Application

Aletaha D, et al. Clin Exp Rheumatol 2003;21(Suppl 31):5169-73



Oepaneia — 1I0TopIKa OeOOUEVA

NonBiologic Era Biologic Era

Leflunomide (1998)

SS7 Rituximab

HCQ Infliximab Abatacept Golimumab

CQ Certolizumab
Gold — Adalimumab (Tocilizumab*)

Biologic

CyC'A drug

AZA clinical Anakinra

PNC trials {

1990 200001 ‘03 05 06 ‘09

Year of FDA Approval



DMARD’s / oTepo€gidn — ZuvOuaouoC auTwV

e AVENAPKNC KATAOTOAN EVEPYOTNTAC TNC VOOOU

e AUEnon BvnoiuoTnTac / voonpotnTac (Anwn
OTEPOEIOWV)

o AuU&non kapdlayyeiakwy Kal ayyeiakwy
EVKEPAANIKWV OUUBaAPaTwy

e >TadlaKn avannpia



KAaoika TpononoinTika Tnc PA ¢papuaka

Drug Mechanism of action Approximate  Rout of Usual dose Toxic effect
time to administration
benefit
Methotrexate Inhibits DNA purine 1-2 months pos or by 7.5-25 mg once Myelosuppression,
synthesis, N injection WEEOY hepatotoxicity, pulmonary
adenosine- medicated fibrosis, nausea, oral
anti- inflammatory ulcers, teratogenic effects
effects
Leflunomide active Inhibits de novo 1-2 months pos Loading dose of Gastrointestinal tract,
metabolite A771726 pyrimidine synthesis 100 mg daily for 3  dysfunction,
days, followed by  hepatotoxicity, teratogenic
20 mg daily
Sulfasalizine N extracellular 2-3 months pos 2-3 g/day in a Gastrointestinal effects,
adenosine \ activation twice daily dosing  myelosuppression,
of NFkB regimen hepatotoxicity, skin rash
Cyclosporine A Inhibits IL-2 production  1-2 months pos 2.5-3.5 mg/kg per Nephrotoxicity,
and proliferation of T- day hypertension,
cells hypertrichosis, tremor,
gram hyperplasia
Hydroxychloroquine A intracellular pH and 2-4 months pos 200-400 mg/day Retinal toxicity

interferes with antigen
presentation

maculopathy, bull’s eye




Npwiyn BvnoiuoTnNTa o€ aoBeveic e PA
(nepiodoc npiv TIC PIOAOYIKEC Bepaneiec)

Kaplan-Meier Survival Curves in a U.S. Population

L.5. Females
— LS. Males
-— Stanford RA Females
- Stanford RA Males
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044 SMR=3.08

0.0 | | T T i

0 5 10 15 20 25
Years After Entry Into Study

Survival Probability

5MHR = standardized mortalfy ratio for patients with RA compared with non-RA contrals,
Wolfe F, et al. Artfwitis Rhoum. 159437401 454,



AKTIVOAOYIKN €EENIEN TNC PA
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DMARD'S — dpacTika , XwpIC HaKpoxXpovid

| ]
AMOTEAECHATIKOTNTA
Methotrexate

™ 100 ~ — Sulfasalazine
= —— CHhloroquine
'E n: —— Parenteral Gold
xr o 80 - Oral Gold
= E . S = = d-Penicillamine
BE L .= = Azathioprine
E = -
82 el : - = Cyclosporine
E E — Combination

M e el e

2e \
— E "
SR e .
o' i i

E “ t I I [] I| 1 1 I | [

0 12 24 36 48 6l i &4 96 108 120

Time (months)

P = 0.001 for MTX > other DMARDs (e#xcept azathioprine and combination).
P =005 for cyclosporine < ather DMARDS [except parentera] and oral gold).
Alataha D. SmelenJds. J Rheurmatol. 2002:25:1 63 1=1633.



AkTIVOAOyIKN €€€AiEn uno DMARD napa tnv Ugeon TG

vVOOOuU
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AcBeveic og pakpoxpovia Ugpean Acbeveic og €€apon
(N=93) (N=86)

vdH-S, Sharp/van der Heijde score.
Molenaar ETH, et al. Arthritis Rheum. 2004;50(1):36-42.



Oepaneia — 10TopIKa dedOUEVA

AApa npoodou TNV TeAeuTaia OEKAETIA

> OAeypovwdn autoavooa Voonuata onwc, N RA,
PsA kai n AS, poipalovTal NapoOuoIouC
nabo@ualoAoyIKoUc Pnxaviopouc.

> Ta TeAeuTaia xpovia, avanTtuxonkav, Ol1apopeg
BloAoylkeC ~ OepanecieC  AnOTEAEOPATIKEC  Kal
aoPaA&ic yia Tn Bepaneia avBeKTIKWV VOOHUATWV
ota DMARD's



Kolvol avoooAoyIKOiI Unxaviouol

Autoantibody Matrix MMPs
B ———

A

* degradation
. Anakinra,
Belimumab, AMG 108
Atacicept —] BLYS,
APRIL
et LT-BR B IL-1B
Infliximab, *
T Etanercept, :
Drug in phase | clinical trials Baminercept Adalimumab —— TNF-a
Drug in phase Il clinical trials _J_ HuMaxIL-15

Licensed drug

B Tocilizumab

— |L-18 =

i

Unnamed inhibitor

| ™y

TNF-o. — IL-8, RANTES, ==

Activated '[' \ 7

Fibroblast

L other chemokines

Bone (P PPt




TNF avaoToAeig

TNF inhibitors
Etanercept
lnﬂiximab

@ Certolizumab pegol
Adallmum% \<

Golimumab



AA\OI BloAoyIKOI NAPAYOVTEC

IL-1 signaling

)

% Anakinra
IL-1R

Antigen

MHC $

J

APC

CD80

T-cell receptor

or CD86 {
‘
Abatacept |

Co-stimulatory signal

Tocilizumab

IL-6 signaling

»—

IL-6R

Rituximab

B-cell depletion




BioAoyikoil napayovtec kai DMARD’s (nAnoialouv
TO OTOXO Bepaneiac)

Remission/Zero" goal is

today's aim; alternatively low
disease activity

“Ramission™

Processes “More and Better”
+ More traditional
DMARDs

+ Biologic DMARDs=s

“More and Baftar"
« Early treatment is key
* Aggressive therapy approach with better results
* Disease activity is measurable



Oepaneia: apeon Bepansia kaAUTEPN ekPaon

—4— Delayed treatment == Early treatment

14
12
10

Sharp score

4

0 6 12 24

Time (months)
* p<0.05 compared with delayed treatment group
Patients were treated with chloroquine or AZA
Lard LR, et al. Amm j Med. 2001; 111: 446-451.
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Xpnon Twv anti-TNF ota pAsypovwdn voonuara

e O TNF, napouacialel UPnNAEC CUYKEVTPWOEIC, O aOBeveiC
le RA, PsA kal AS

e Aiadpauatifel  Kupiapxo POAO  OTOV  KATAPPAKTN
(PAEYLIOVIC O€ OUVEPYATIa PE TNV OIKoyeveld Twv ILs.

e OI anti-TNF napayovtec, ¢€xouv anodei€el TNV
ANOTEAECUATIKOTNTA TOUC Kal oTa 3 (PAEyHOvVWON
voonuaTta (RA, PsA kai AS)

Calabrese LH: Molecular diff erences in
anticytokine therapies. Clin Exp Rheumatol/ 2003,
21:241-248.



Etanercept

Alpepnc  avaouvduacpevn — NANPWG
avépwnonoinuevn  dIAAUTH NPWTEIvN,
XauNANG avoooyovIKOTNTAC.

AnoTeAsiTal ano_To dIGAUTO TUAKA Tou
avBpwnivou TNF (p75) o€ ouvouaouo
ME To Fc Tunua tn¢ avBpwnivng IgGl.

Aev deopeVel TO OUUNANPWHA Kal dev
NPOKAAEI Auon TOU KUTTAPOU

Aeopevel Tov dlaAuto TNF-a kar TNF-B
Kal 2 eUnoOdICeEl TNV €vepyonoinon Tou
TNF-




Infliximab

AvBpwnonoinuevo
IOVOKAWVIKO avTiowa

Infliximab
Remicade
JJ/Centocor

Mouse Protein

H deouEUTIKN NEPIOXT TOU
T Human 1961 TNF npogpyetal ano

TuNUa avti-TNF novTikiou
OUVOEDEEVO PE aTABEPN
nepioxn Tou IgG1 kanna
avepwnivou avTiowpaToc.
Xipaipiko Poplo




Adalimumab

MANPWC avacuvOouaouEevo,
avepwnivo JOVOKAWVIKO
avTiowpa IgG1 kanna.

'ONa Ta JOVOKAWVIKO avTI-
TNFs deopeuovral oTnv
KUTTapIKN PEPBpavn Kai
oTOoV 6|c|)\UTo TNF (oényouv
O€ anonTwon TwV KUTTCIp(DV
nou ekppadlouv enipaveia
Touc TNF)

'ONa T@ HOVOKAWVIKG
deopeuouv povo Tov TNF-
aAga (ox1 Tov TNF- B)

D2E7-
Adalimumab
Humira
Abbott

N

Human IgG1

Wiesenhutter



BeATIwON CUUNTWUATWY OE povoBepansia Pe anti
TNF (Etanercept)

Moreland LW et al. Ann Intern Med. 1999; 130: 478-85.



Median Joint Count

Etanercept: MNMapaterapevo opeNoC napa Tn PEIWoN
TWV OTEPOEIOWV

Long-Term Efficacy Reduction in Corticosteroids
30 ¢ 10— —
—e— TENDER
75 - JOINTS = P< 0.0001
SWOLLEN 8 il
20 - JOINTS E\
15 4| E5— T
| @
\ =
101 D
tx ; .
I e AN VG
0 T T T T T ] O
Baseline 4 Years
L e A R N=385 N=267
Time on Therapy (years) Median (Interquartile range)

Moreland 2002 ACR



KaAuTepn €kBaon os acBeveic nou ehaBav ouvouaouevn
Oepaneia pe MTX & Anti TNFa (Adalimumab)

Breedveld FC Arthritis Rheum 2006; 54(1): 26-37.




% of Patients

O1 piooi aoBeveic oe MTX & Anti TNFa napouaciacav
KAIVIKN BeATiwon DAS28<2.6: dedopeva 2€Tiac

60 -
50 -

s 8 8
e e e ——

-
o
1

[JWeek 52
B Week 104

23 21

Adalimumab  Adalimumab MTX
+MTX

*p<0.001 vs adalimumab alone and MTX alone

Breedveld FC Arthritis Rheum 2006; 54(1): 26-37.



O ouvduaopoc MTX & Anti TNFa eAaTTwvel TNV
akTivoAoyikn npoodo (Infliximab)

Maini R et al. Lancet. 1999; 354: 1931-1939
Lipsky PE et al. N Engl Med. 2000; 343: 1594-1603.




AoBeveic e npwipn BepansuTikn anokpion o€ anti-TNFa:
AMN\ayn Tou Total Sharp Score otn 2¢tia (Etanercept).

*p<0.05 vs. MTX
Tp<0.05 vs. etanercept

Bathon et al. N Engl Med. 2000; 343 (1): 1586-1593.




NewTepol unodopiol anti-TNFa BioAoyikoi napayovTeC

Certolizumab pegol (Cimzia), nekuMiwpevo Fab Tunua
avlpwnonoinNueEVouU JovoKAwVIKOU avTiowpaTtoc (unodopia
xopnynon 200mg kaBe 2" eBdopada)

Golimumab (Simponi) avBpwnivo POVOKAWVIKO avTiowua
(unodopia xopnynon 50 mg o€ 1 doon kabe unva)



BioAoyikoi napayovTec O1apopeTIKNG Opaonc

> PuBuioTikG poplia TG OuvOoleyeponc Twv T-
AELPOKUTTAPWV.

> MovokAwvikG avTiowpata kata tng IL-1, IL-6
kar CD20

> XpnoiJonolouvtal O aoBeveiC PJE ENATTWHEVN
anokpion o€ Anti TNFa BioAoyikoUG napayovTeC

> JuvouadlovTtal pe MTX



Anakinra (Kineret)

AvaocuvOuaouevn HOP(pN TOU avTaywvioTr) Tou
unodoxea Tn¢G IvrepAeukivne 1B (IL-1Ra)

NpwTeivn anotehoupevn ano 153 apivo&ea kai popIako
Bapoc 17.3 kD

Alapepel ano Tov Quaoiko IL-1Ra oTo OTI NEPIEXE
kataloino pedeiovivng oto NH2-TeAIKO TOU GKPO



Rituximab (Mnyaviopoc dpaonc)

> XIHaIpIKO JOVOKAWVIKO
avTiowua evavtl Tng CD20
NPWTEIVNC OTNV €NIpaveia Twv B
KUTTApWV.

cascade
> Mpokalei AUon Twv B KUTTapwv B cell l
ue Tn dlapecoAapnon Tou A&
OUMNANPWHATOC. X )
L. o
> [MpokaAei KUTTAPOTOEIKOTNTA F L

LE TN HECOAABNON TWV

nakpopaywv kal Twv Natural Anomels
Klillers (NK)

> Endyel TNV andnTwon PEow Tou - G
OUCTNMATOC TWV Kaonaowv 3 Kal o Rodet
9

Clynes RA et al. Nat Med. 2000;6: 373-74 .



Rituximab therapy: ACR responses at 6 months

==

Cohen S et al. Arthritis & Rheum. 2006: 54(9): 2793-2806.




Rituximab therapy: Radiographic endpoints at 6 months

Cohen S et al. Arthritis & Rheum. 2006: 54(9): 2793-2806.




Abatacept

> MpwTeivn ouvTnénc

> H npwTn Tou €i00UC «avaoTOAEIC OUVOIEVEPTIKWV
Lopiwv», oTn Bepaneia TNG peupaTosldouc apdpiTidag

> AnoTpenel TNV evepyonoinon Twv T KUTTAPWV HECW

NG ouvoeonc e Ta CD80 kar CD86 oTa
avTIyovonapouaoiaoTika KuTTapa

Kremer JM et al. N Engl J Med. 2003: 349: 1907-1915.



Abatacept




Abatacept o€ aoBeveic pe RA pe peiwpevn anokpion otnv MTX

Kremer et al. Annals of Internal Medicine. 2006; 144: 865-876.




Tocilizumab

» AvBpwnonoinuevo
MOVOKAWVIKO avTiowua
IgG1 (150 Kd).

> Mpoadevel 0TO JIAAUTO
Kal To JEPBPAVIKO TUNKA
TNG IL-6R.

Heavy chain
Light chain
CDR region



Tocilizumab — Mnxaviopoc dpaonc

Signaling of IL-6 via Membrane Bound and Soluble Receptors

IL-6/sIL-6
complex

Alternative
gpi30 gpi1230 Signal splicing

Signaling via the mIL-6R: Trans-signaling via the sIL-6R:
Restricted expression on hepatocytes, Expands the IL-6 responsiveness to all
neutrophils, subsets of T-cells cells expressing gp130 signaling complex

Adapted from Rose-John S, Expert Opinion on Ther Targets 2007, Vol. 11, 613-624



EAatTwpevn anokpion otn MTX: ACR20, ACR50,
ACR70 Response at Week 24 and 52

% Responders

70% -
xkk kkok
600/0 T kK k 560/0 560/0
50% -
%ok
40% - **%*x  36%
32%
30% - 29%
20% A
10% 10% 10%
b -
I
Week: 24 52 24 52 24 52 24 52 24 52 24 52
Placebo 4 mg/kg 8 mg/kg Placebo 4 mg/kg 8 mg/kg Placebo 4 mg/kg 8 mg/kg
+ MTX + MTX + MTX + MTX + MTX + MTX + MTX + MTX + MTX
ACR20 ACR50 ACR70

*** p<0.0001, TCZ vs. Placebo + MTX



EAaTTwpEVN anokpion otn MTX:
Radiographic Scores at Week 52

Mean Change

1,2 1,13

1,0 -

0,8

0,6

0,4

0,2 0.13%* Q. 12%*

0’ 0 - Placebo TCZ4 mg TCZ 8 mg Placebo TCZ4mg TCZ 8 mg Placebo TCZ4mg TCZ 8 mg
+ MTX + MTX + MTX + MTX + MTX + MTX + MTX + MTX + MTX
(n=290) (n=339) (n=348) (n=290) (n=339) (n=348) (n=290) (n=399) (n=348)
Genant Modified Total Erosion Score JSN Score

Sharp Score

** p<0.01, *** p<0.0001, TCZ Vs. Placebo + MTX

Genant Modified Total Sharp Score (TSS), mean at BL:
Placebo + MTX = 28.49, TCZ 4 mg/kg + MTX = 28.73, TCZ 8 mg/kg + MTX=28.81



Percentage (%)
Responders

60%

90%

40%

30%

20%

10%

0%

30%
= I

Placebo
+ MTX
(N=158)

*k*

ACR20

*kKk
50%

4 mg/kg 8 mg/kg

+ MTX
(N=161)

+ MTX
(N=170)

ACR50

*k*

29%

17%

]

Placebo 4 mg/kg 8 mg/kg
+ MTX + MTX + MTX
(N=158) (N=161) (N=170)

** p<0.01 *** p<0.0001, TCZ vs. Placebo + MTX

EAatTwpevn anokpion os Anti-TNF: ACR20, ACR50,
ACR70 Response Rates at Week 24

ACR70

*%

12%

3%
"

Placebo 4 mg/kg 8 mg/kg
+ MTX + MTX + MTX
(N=158) (N=161) (N=170)




[MAEOVEKTNATA TWV BIOAOYIKWV
napayovTwv

Taxeia evap&n dpaonc
BeATiwon OcikTwv noiotnTac {wng
AvaoToAn €EENIEnc akTivoloyikwv BAaBwv

Makpoxpovia diaTnpnon anoTEAEGUATIKOTNTAC



Adalimumab

Etanercept
Open-Label Extension

Infliximab Open-Label Extension

ACR20

Responders (%)

54

Week Year Year

—&— 3mg/kg «s[Je+ Placebo —&— ERA/ACR20  =—gi—ERA/ACRS0 == ERA/ACR70 -8 ACR20 -~ ACR50 —O- ACR70

q8wk
! - 4 - LRAJACR20 — i = LRAFACRS0 ={F - LRASACR70

*P < 0.05 vs placebo.
ERA:Baseline, n = 207:Year 5,n = 98.
LRA:Baseline, n = 644: Year 5,n = 389, Year6,n = 121.

Figure 7. ACR responses in randomized controlled trials® ®2 ERA: early RA; LRA: late-stage RA.

Cohen SB, et al. J Rheumatol 2008;35 (suppl 81):4-30




Taxeia BepansuTikn anavrnon ACR20

-

80
60 - 60 - 60 -
£
5 40 -
E‘“ 40 -
z
-5
20
20 4 20
0 r T
| B8 12 16 20 24
L A 0 - .
i} 8 16 24 32 40 48
vs Placebo

VS vs Placebo
Placebo

Lipsky PE et al. Arthritis Rheum. 1999
Weinblatt ME et al. N Engl J Med. 1999;340:253-259.
Keystone EC, et al. Arthritis Rheum 2002;46(Suppl.):Abstract 468.



BeATiwon HAQ kata tnv diapkela TnG Bspaneiac

Infliximab Etanercept Adalimumab

Placebo+MTX Adalimumab+MTX
0

102 €BOONAdEC 24 €BOONADdEC 24 & 52 €BOOAdEC

Lipsky PE, et al. Arthritis Rheum 2000;43(Suppl.):S269.
Weinblatt ME et al. N Engl J Med. 1999;340:253-259
Welborne F, et al. Arthritis Rheum 2002;46 (Suppl.):S518.



Makpoyxpovia d1aTrpnon KAIVIKOU anoTEAECUATOC
ACR20/50/70 BepaneuTikn anavrnon

Infliximab i Etanercept Adalimumab
ACR-20 Open-Label Extension Open-Label Extension
an 80
£ 80 l |
ESU 60 -
] 60 |
=
2. M I
40 1
§ 40
20 20 M 20 1
S ] :
0 1 2 3 4 0 ' ' ' '
0 1 2 3 4 ]
Y
Weeks ears Years

Lipsky PE et al. Arthritis Rheum. 2000;43 (suppl):5269.
Moreland LW, et al. Arhritis Rheum. 2002;46(suppl):S532.
Breedveld FC et al. ACR 2003



I = T
o N b

ATTRACT: Change in TSS Over Time

TSS: Total Sharp Score
MTX + PBO

-m-INF 3 mg/kg g8 wks
-+=INF 3 mg/kg g4 wks
INF 10 mg/kg g8 wks

-=-INF 10 mg/kg q4 wks *P < 0.001 vs MTX at each time point

Mean Change in TSS From Baseline

o N A O

1
No

B—

0O |
60 80 100 120

Week

Lipsky PE, et al. N Engl J Med. 2000;343:1594-602.
Maini RN, et al. Arthritis Rheum. 2004;50(4):1051-65.



Change in TSS From Baseline

©C = N W &~ U1 O N ©O®

1 1
N =

TEMPO: Change in TSS Over Time

(Disease Duration <3 yrs)

TSS: Total Sharp Score

i MTX (n=72)
| -8-ETN (n=75) 7.02 (1.12,
—=ETN + MTX (n=74) 12.92)
] 3.51 (0.54,
- 6.49) 2.80 (0.64,
| 1.09 (-0.01, 4.96)
2.20)
| -
) _, 0.35(-0.36,
T ————— | ne\
z&‘ r—— | U0} |
(¢ 5 10 -0.18 (-0%0, 20 25 30
0.14)
Month

*P < 0.05 vs MTX
van der Heijde D, et al. 2004; "P<0.05vs ETN



Adalimumab + MTX: Primary X-Ray Analysis
Mean Change in Total Sharp Score at 52 Weeks

TSS: Total Sharp Score
2.7

3.01
2.5+
o
> 2.0-
&
O 1.5 12
S
O 1.0-
=
0.54 0.3
O_OM
0] 24
Week

*p < 0.01 vs MTX alone
Tp < 0.001 vs MTX alone
eow = every other week

1 0.1"
52

MTX alone

- Adalimumab 40 mg eow + MTX

Keystone E et al. Arthritis Rheum. 2004;50: 1400-11.



Gartlehner G, et al.

The comparative efficacy and safety of biologics for the
treatment of rheumatoid arthritis: a systematic review and
NEEERENSE

J Rheumatol 2006;33:2398-408

e O1 anti-TNF napayovTec dev dlapEPOUV ONUAVTIKA PETAEU
TOUG

e H enihoyn Tou anti-TNF pnopei va yivel otaduifovTac:
ouvunapyovra npoPAnuaTa, Tponol xopnynonc, O00EIC Kal
Npo®iA avenBUPNTWV EVEPYEIWV, KOOTOC Kal npofANuaTa e
Ta aopalioTIKA TayEia



AvTI-TNF napayovTec vs
anakinra otn Bgpaneia Tng PA

e Anakinra (ILra) AiyOTEPO ANOTEAEOUATIKO O€
ouykpion pe avTi-TNFa

e [MpoBAnua n kaBnuepivr unodopia evean (TOMNIKEC
avTIOpAacEIC)

Gartlehner G, et al. J Rheumatol 2006;33:2398-408



Ao@aleia aTn Yopnynon
TWV BIOAOYIKWV NApAyovTwv

Mn coBapec AOINWEEIC
>oBapec AoIHWEEIC

Eukaipiakeg Aoipwéeic: TB, 1oTonAaopwon, AoTEPIWaN,
aonepyiAwon, ToEonAaouwan, KAM

Melwpevn n apyonopnuevn anavrnon eppoAiov (IvpAouevlac,
NNaTiTidac, NVEULUOVIOKOKKOU)

AvTIOPACEIC OEPUATOC OTNV EKXUON

AvTIOpACEIC unepeualcbnaiac

NeonAaoiec: depua, Aeppwpa

MpooBoAn KNZ: anopugAivwon, Acukoeykeqpalonadeia

Avenapkeia avocoo@aipivwyv



AuTodvooa voonuaTa enayopeva ano PIoAoyIKOUC
NapayovTeC

SLE or lupus-like syndromes Antiphospholipid syndrome

Vasculitis or APS-like features
Psoriasis Interstitial lung diseases
Sardoidosis Ocular Autoimmne Diseases
Demyelinating CNS Disease Autoimmune Hepatitis
Demyelinating peripheral Inflammatory myopathies

neuropathies

Ramos-Casals M, et al. Best Prac Res Clin Rheumatol 2008
Torralba KD, Quismorio FP. Curr Op Rheumatol 2009



Immunogenicity: Antidrug antibodies

Immunogenicity with anti-TNF agents

INF ETA
Monotherapy
With MTX

Clinical Consequences
Drug resistance
Increased clearance
Inactivation of product
Drug Reactions
definite mechanism unclear

Taken from Table 1, Fig 6 — Tracey D, et al. Tumor necrosis factor antagonists mechanisms
of action: A comprehensive review. Pharmacology & Therapeutics 117 (2008) 244-279.



Alapopec oTnv aocpaieia Twv BIOAOYIKWV NApayovTwyv

Mapevepyeleg AvtI-TNFa  Avti-Il-1  Abatacept  Rituximab
NOINWEEIC v Vv Vv Vv
YoBapec AOINMEEIC v v v Vv
EuKaIpIakEC AOIPQEEIC v Vv ; ;
ANEPYIKEC avTIOPATEIC OEPUATOC v v % Vv
NeonAaaiec dépuaToc v Vv v ;

Nepowpa ; ; ; X
Ao@aAeia oTnVv eyKupoouvn

Kapdiakr) avendapkeia v X X X
HnaTtoTogIKATNTA % X X X
Xprion otnv nnatiTida C % ; ; ;
Anopughivion v X X X
AeUKOEYKEPalonadeia X X X %
Meiwaon avoooopaipiviv X X X v




[MooooTa coBapwv aveniBuunNTwyv CUPBAPATWY O€
aoBeveiC ETAVEPOENTN: NAPOMOIA UE TO EIKOVIKO
(PAPHAKO Kal oTabepa PYECA OTOV XPOVO

SAE / patient-year in North America

Controlled Trials Long-Term Etanercept

Control | Etanercept | Yrl1 | Yr2 | Yr3 Yr4 | Yr5 | Yr6 | Overall

Early RA 0.11 0.09 0.11 / 0.08 | 0.08 | 0.08 | 0.19 | -- 0.09

Advanced RA 0.20 0.13 0.14 | 0.13 | 0.16 | 0.11 | 0.12 | 0.25 0.14




[MooooTa coBapwv avenubnunNTwyv CUPBANATWY O
aoBeveiC ETAVEPOENTN: NAPOMOIA UE TO EIKOVIKO
(PAPUAKO Kal oTaBepa dIaxpovIKa

Serious Infections / patient-year in North America

Controlled Trials Open-label Etanercept

Control | Etanercept | Yr1 | Yr2 | Yr3 | Yr4 | Yr5 | Yr6 | Overall
Early RA 0.031 0.024 0.031 | 0.022 | 0.030 | 0.028 | 0.034 0.028
Advanced RA 0.050 0.043 0.054 | 0.033 | 0.048 | 0.037 | 0.050 0.00 0.044

C12



2Ta0EPA TA NOCOOTA EPPAVIONC

kakon0eiac o€ Baoc xpovou

All Etanercept Clinical Trials

Malignancies / 100 patient-years

Control

Controlled Trial

Etanercept

Yr 1

All Etanercept Experience

Yr 2

Yr 3

Yr 4

Yr5

Yr 6

Overall

1.0

0.9

0.8

0.6

0.6

1.1

0.8

1.4

0.8




GOLIMUMARB : Reported Adverse Events in Phase 3 24-week Trials

GO-FORWARD PBO+MTX (n=134) GOL100mg+PBO GOL50mg+MTX GOL100mg+MTX
(n=133) (n=212) (n=105)
S. Infections 1 (0.7%) 4 (3%) 2 (0.9%) 5 (4.8%)
0.02 (<0.01-0.10) 0.05 (0.02-0.11) 0.02 (<0.01-0.06) 0.08 (0.03-0.17)
0
Malignancies 1 (0.7%); 2 (1.5%); 1(1.0%);
0.02 (<0.01-0.10) 0.02 (<0.01-0.06) O 0.01 (<0.01-0.06)
Active TB 0 0 0 0
Death 0 1 —ileus, aspn PNA 0
GO-AFTER PBO (n=155) GOL100mg (n=152) GOL50mg (n=152)
S. Infections 5(3% 5 (3%) 1(1%)
Malignancies  1(1%) 1(1%) 1(1%)
Early RA trial PBO+MTX (n=160) GOL100+PBO (n=157) GOL50mg+MTX GOL100mg+MTX
(n=158) (n=159)
S. Infections 3(1.9%) 2 (1.3%) 2 (1.3%) 7 (4.4%)
Malignancies 2 (1.3%) 0 1 (0.6%) 1 (0.6%)
TB 0 1 0 0
Death 0 0 1 - suicide 1 — postop CRArrest

Partial Data from tables: Keystone EC, et al GO-FORWARD. Ann Rheum Dis 2009;68:789-796.Smolen J, et al. GO-AFTER.
Lancet 2009; 374: 210-21.Emery P, et al. Arthritis Rheum. 2009;60(8):2272-83.




CERTOLIZUMAB : Reported Adverse Events in 3 Phase 3 Trials

RAPID 2 -24 w PBO+MTX CZP200mg+MTX  CZP400mg+MTX
Results - n (%) (n=125) (n=248) (n=246)
S. Infections 0 8 (3.2%) 6(2.4) 5 TB cases
Death 0 1(0.4) 1(0.4) Testicular CA
Cancer 1(0.4) 1(0.4) colon CA
FASTAWARD -24 w PBO CZP400mg
n (%); per 100 pyrs (n=109) (n=111)
S. Infections 0 2 (1.8%); No deaths

4/100 pyrs No cancers
RAPID 1 -52w PBO+MTX CZP200mg+MTX  CZP400mg+MTX
n; per 100 pyrs (n=199) (n=393) (n=390)
S. Infections 2.2/100 pyrs 5.3/100 pyrs 7.3/100 pyrs 5 TB Cases
TB 0 0.7/100 pyrs 1.0/100 pyrs 12 Cancers —
Death 1; 1.1/100 pyrs  2; 0.7/100 pyrs 3; 1.3/100 pyrs *4 11 CZP

in text

Partial Data from Tables: Smolen J, et al. RAPID 2. Ann Rheum Dis. 2009 Jun;68(6):797-804.

Fleischmann R, et al.FASTAWARD. Ann Rheum Dis. 2009 Jun;68(6):805-11.
Keystone E, et al., RAPID 1. Arthritis Rheum. 2008 Nov;58(11):3319-29..



http://www.ncbi.nlm.nih.gov.libproxy.usc.edu/pubmed/18975346?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=15
http://www.ncbi.nlm.nih.gov.libproxy.usc.edu/pubmed/18975346?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=15

Tocilizumab: aopaAcia

NOLLWEELC
Pwvodapuyyitida
Aev avénBnkav oL teputtwoelg TB
Alatapayn EpyaoTnNPLOKWY TTOPOAUETPWV
57% (4mg), 76% (8mg)
Av&non TpavoauLVaowyV

CHARISMA: nreg, mapodLKEC
TPTOC+MTX (11%) vs TOC alone (6%)

AV&Enon tnc oAlknc yoAnotepoAnc — 44%

Maini R, et al. Arthritis Rheum 2003;48 Suppl:S652; Nishimoto N, et al. Arthritis
Rheum 2004;50:1761-9; Emery P, et al. Arthritis Rheum 2008;58Suppl:S617.



'EAgyX0G npIv TN XOoprnynon
BloAoyIKWV Napayoviwy

MANPNC KAIVIKN €€€Taon

MeTpnon €vepyoTNTAC VOOOU

[evikn aipaTog

'EAEyX0C NNATIKNG Kal VEPPIKNG AEIToupyiag
'EAEYXOC €yKUPOOUVNC

Aokipaoia Mantoux

AkTIVOypagpia Bwpaka

'OAa Ta anapaitnTa eppoAia

MBavoc eleyxoc yia ANA, ds-DNA, ACL

Arthritis Rheum 2002;46:328-46



NeOTEPEC BEPANEUTIKEC NMPOCEVYIOEIC

e AvaoToA&iC NPOOKOAANTIKWV HOPIwV
e AvaOTOAEIC KUTTAPOKIVWV

e Tpononoinon Kivacwv

e Oepaneiec eEaleipnc B kutTAPWV

e AvaoToA&ic cuuNnANPWUATOC

e  AvaoTOAEIC XUHOKIVWV

e Tpononoinon RANK-RANKL



>UUnNEpPAoHATa
e H BepaneuTikn napePPacn NPenel va apxiosl auecwE e
(pApHAaKa TPOMOnoINTIKA TNG VOOOU

e H npwiun avooonapeuBaon @aiveral o1l Naidel onUavTiko
POAO OTNV akTIVOAOYIKN Kal KAIVIKI €EEAIEN



>UMnEpAoHaTa

MNpwiun diayvwon
U

Mpwiuyn avooconapeufaon

U
2TOX0G N NARPNG UPEDN
U

AvaoToAn TWV AKTIVOAOYIK®V AAAOIDCEWV




>TOXO! Bepaneiac

aKT/KN
avaxaiTion
A

>uvduaopoc DMARDs

n
MeBoTpeEATN







