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Infliximab Certolizumab  Adalimumab Golimumab Etanercept
Tagn MovokAwvikd TuAHa MovokAwvIKd MovokAwvikéd Fe-trpuwteivn
avTiocwpa MOVOKAWVIKOU avTiowua avTiowua ouvtnéng
QVTICWHATOC
Aopn Mo/Hu yipaipiké | PEG-Hu lgG1k | Hu lgG1k Hu lgG1k Hu sTNFR2-
lgG1k Fab! Fey1
Mopiako Bdpog (kDa) 150 ~95 150 150 150
EidikétnTa TNF TNF TNF TNF TNF/LT
TNF ligands sTNF, ImTNF sTNF, tmTNF sTNF, tmTNF sTNF, tmTNF sTNF, (tmTNF)

CDR, complementarity—determining region; Fab, fragment antigen-binding;

Fc, crystallizable fragment; Fv, vanable fragment; Hu, human; 195, immunoglobulin G;
LT, lymphotoxin; Mo, mouse; STNF, soluble tumour necrosis factor;

tmTNF, transmembrane tumour necrosis factor; TNFR, tumour necrosis factor receptor

O - 2UVNOEIG TTEPIOXEG-OTOXOI AVTICWHUATWY

Adapted from: Tracey D, et al. Pharmacol Ther 2008,117:244-279.
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AZloAGyNoN Kal TTOOOTIKOTTOINON TN AVOOOYOVIKOTNTAC TWV
BIoAOYIKWV TTAPAYOVTWYV

e [loAuTTAOKOTNTA TNC METPNONG AVTICWHATWY EVAVTI
AVTICWHATWY

* AIQ@OPETIKO EUPOC AVTICWHATIKNG ATTAVTNONG ATTO
XauNANG ouyyevelag IgM avricwpara JEXpl uwnAng
ouyyevelag IgGl avTiowpaTa Kal aduvauia dlaxwpIiouou
TOUC QTTO TIC UTTAPXOUOEC MEBODOUC.

* AIQQOPETIKN £10IKOTNTA KAl eualiocOnoia kaBe pebBodou
ELISA vs RIA

 H mTapouadia Tou papuaAKou OToV 0pO £TTNPEAlEl TNV
METPNON TWV TTAPAYONEVWYV AVTICWHPATWY EVW N
ONUIOUPYIO AVOOOCUUTTAEYUATWY ETTITAXUVEI TNV
ATTOMAKPUVON TOU POPUAKOU




Avoooyovikotnta infliimab

O oxXnUATIONOC AVTICWPATWY OTOUG aoBeveic TTou Adupavay
MEYAAUTEPN DOON PAPPAKOU NTAV MIKPOTEPOG

10 mg/kg — 7%

3mg/kg — 21%

1mg/kg — 53%  Maini et al

 Hxopnynon Hikpwyv 006cewv MTX HEIWVEI TOV OXNUATIOUO
AVTIOWNATWYV

o 21NV MEAETN ATRACT peTd atrd 2 £€1n 0 apIiBudC Twy acBevwy TTou
ep@aviCav avriowuata fnrav 8% Kai n Tapousia Twv avTiowPATwWY
Oev oUVOOEUOTAV UE KAIVIKI) AQVATTOTEAEOUATIKOTNTA Maini et al 2004

* NedTEPEC PEAETEC £DEICAV DIAPOPETIKA ATTOTEAEOUATA Wolbink et al 2006



Avartrtuén avTi infliximab avTiowudatwy Kail KAIVIKA atTrokpion
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Figure 1. Presence or absence of detectable antiinfliximab antibodies
in relation to response to treatment (according to the European
League Against Rheumatism criteria) with infliximab. Patients without
detectable antiinfliximab were significantly more often classified as
responders compared with patients with detectable antiinfliximab (20
of 29 [69%] versus 8 of 22 [36%]; P = 0.04).

2.€ oUVoAo 51 acBevwv
AVTIOWMATA KATA TOU PAPUAKOU
avéTrTucav 22 aoBeveic(43%) evw
29 a0o0eveic dev aveETTTUCAV
avTiowpaTa(d57%)

To 1000010 TWV
AVTATTOKPIBEVTWYV ATAV
MEYAAUTEPO OTNV OUAdA AUTWYV
TTOU €V AVETTTUCAV AVTIOWUATA

3 aoB¢gvei¢ TTou guavicav
aAAEPYIKN avTidpaaon KaTd TNV
gyxuon e€ixav 6Aoi Abs.

[la TRV avixveuon Twv Abs
xpnoipoTtroinenke RIA, evw yia Tov
TTPOCOIOPICHO TWV ETTITTESWV TOU
Infliximab xpnoipoTtroi®nke ELISA

Gerrit Jan Wolbink ARTHRITIS & RHEUMATISM
Vol. 54, No. 3, March 2006, pp 711-7T15



Table 4. Demographic and clinical characteristics of patients positive and

negative for anti-infliximab antibody.

Anti-infliximab

Anti-infliximab

antibody positive antibody negative

(n=13) (n=20)
Required dose increase, n (%) @ @
Age_ vrs. mean (SD) 47 S9I0)
Female, % 17 60
Weight, kg, mean (SD) 69 (167) T4 (14)
Duration of BA, yrs, mean (SD) 13(9) 16 (10)
HAQ, mean (5D) 1.7(0.6) L7(07)
ESR, mm/h, median (range) 31 (5-73) 26 (1-71)
Swollen joint count, mean (SD) 2007 24 (10)
RF positive, % 92 79
Failed DMARD, mean (SD) 35(18) 28(14)
Failed previous biologic therapy, % 38 25
Baseline infliximab dose, mg/kg 34(05) 32(04)
every 8 wks, mean (5D)
Baseline MTX, % receiving/mean 100/13.6 (6.1) 100/15.3 (6.8)
(SD) dose mg/kg
Baseline prednisone, % receiving 34 85
Last prednisone, % receiving 31 60
Baseline prednisone, mg/day, mean (5D) 3.7 (3.9) TATTT(4.3)
Last prednisone, mg/day, mean (5D) 25(4.0) 4143
Serum samples tested, mean (SD) 3.7(0.6) 32(LD
Mos between infliximab initiation 24 (6-43) 23 (5-45)

and last serum sample, median(range)

#p=0.003; #* p=0.02, anti-infliximab antibody positive vs antibody neg-
ative patients, 2-tailed t test and p = 0.02, baseline prednisone vs. last pred-

nisone dose, 2-tailed paired t test.

AoBeveic pe Ab katda Tou Infliximab atraitouv peyaAutepeg dOOE€IC
PAPUAKOU

The Journal of Rheumatology 2006, 33:1



ETTiTreda @apuakou Kal avTiocwuaTtwy otov opo(infiximab)

S-infliximab (lLg/ml)

* # %
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Fia. 1. Trough levels of functional infliximab in sera positive or negative for
anti-infliximab Abs. Sera were collected from a cohort of 106 randomly selected
RA patients at the indicated time points after start of infliximab therapy; 74 sera
were available at 1.5 months, 75 at 3 months and 63 at 6 months. The levels
of functional infliximab were calculated from the detected binding of '23I-TNF-g.
Anti-infliximab Abs were measured by fluid phase RIA detecting % -infliximab
in complex with -light-chain-positive Abs. The limit for Ab-positivity was set to
2x background. Results are shown as medians (ranges/quartiles). *P <0.0001
(Mann-Whitnev rank sum test).

Ta yéoa etmireda Tou PapPAKou
YIQ TOUG OpOapVvNTIKOUG QOBEVEIC
gival TrTavw atro 2ug/ml cuvexwg

Evw yia Toug opoBEeTIKOUG
aoBeveic Ta TiTreda TOU
PAPUAKOU gival oXedOV N
avixveuoiya

[la TV avixveuon Twv
AVTICWPATWY Kal TV TTOOOTIKNA
METPNON TOU PaPUAKOU
xpnoipoTtroionke RIA

M.Svenson Rheumatology.2007;46(12):1828-1834



2XE0N METACU XOPNYOUUEVOU QAPUAKOU Kal TTAPAYOUEVWY AVTICWHATWY
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The graphs show (a) drug levels measured, (b) antidrug antibodies
produced and (c) antidrug antibodies measured. Four different situ-
ations, depending on the relationship between drug administered and
antibodies produced. First, no antidrug antibodies (closed square, no
ADA). Second, the amount of antibodies produced is not enough to clear
all drugs after 3 weeks but trough levels are reduced (open square,
ADA < D). Third, the amount of ADA is enough to clear all drug at
3 weeks (open circle, ADA = D). Fourth, all drugs are rapidly cleared by
antibody formation, no drug level and high titer of ADA at week 3 (closed

009 Lippincott Williams & Wilkins



2XE0N METACU XOPNYOUUEVOU QAPUAKOU Kal TTAPAYOUEVWY AVTICWHATWY
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The graphs show (a) drug levels measured, (b) antidrug antibodies
produced and (c) antidrug antibodies measured. Four different situ-
ations, depending on the relationship between drug administered and
antibodies produced. First, no antidrug antibodies (closed square, nc
ADA). Second, the amount of antibodies produced is not enough to clear
all drugs after 3 weeks but trough levels are reduced (open square,
ADA < D). Third, the amount of ADA is enough to clear all drug at
3 weeks (open circle, ADA = D). Fourth, all drugs are rapidly cleared by
antibody formation, no drug level and high titer of ADA at week 3 (closed
circle, ADA > D

Source: Curr Opin Rheumatol @ 2009 Lippincott Williams & Wilkins




H xopriynon MTX o€ aoBeveic TTou Aappavouv adalimumab peiwver he

OOC0ECAPTWHEVO TPOTTO TNV AVOOOYOVIKOTNTA
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Figure 1 Percentage of patients developing antiadalimumab
antibodies (AAA) per baseline methotrexate (MTX) dose group. No
MTX (0 mg/week, n=70), low dose MTX (5—10 mg/week, n=40),
intermediate dose MTX (12.5—-20 mg/week, n=>54), or high dose MTX
(=22.5 mg/week, n=108).

Krieckaert CL, Nurmohamed MT, Wolbink GJ, et al. Ann Rheum Dis (2012). doi:10.1136/annrheumdis-2012-201540



AvoooyovikoTnTa infliximab kair adalimumab otnv PA
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Figure 4 Occurrence of antibodies against infliximab and adalimumab in patients with rheumatoid arthritis (RA). (A) The percentage (as a whole
group) of patients with RA who develop anti-infliximab antibodies at 3 and 6 months, respectively; (B) those patients developing antibodies against
adalimumab. Frequency of antibodies against infliximab (A) and adalimumab (B) after 3 and 6 months of treatment and stratified for non-responder,

moderate responder and good responders to treatment. The white bars represent the responders whilst the grey and black bars represent the moderate
and non-responders, respectively.

Ann Rheum Dis 2009;68:1739-1745. doi:10.1136/ard.2008.092833 1743



AvoooyovikoTnta Infliximab otnv A.2Z.
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Figure 1 Serum trough infliximab level for responders (n=21; 8.2 mg/I) . . ‘ ‘
and non-re§popders (n=17; 6.3 mg/l) according to the ASAS-20 P?ﬁlm 2A5P§éc-%rgqge of pdhen‘ff (!1:38) W'ﬁhs(ﬁ)) GBdOVSI]ThDUT (74%) ATI
response criteria, at week 54 (p=0.018). uinliing response criteria ot week 54 *p<0.001).

Mirjam K de Vries, Ann Rheum Dis 2007;66:1252-1254.



Table 1. Frequency of reported antibodies to infliximab and adalimumab in various inflammatory diseases

Inflammatory disease ATls, percentage AAAs, percentage References
Rheumatoid arthritis 8-52 12-44 [2-9]
Crohn disease 14-75 26-17 [10-17]
Juvenile idiopathic arthritis NA 17 [18]
Ankylosing spondylitis 29 3] [19,20]
Psoriatic arthritis NA 18 [21]
Psoriasis NA 45 [22]

AAA, anti-adalimumab antibody; AT, antibody to infliximab; NA, not applicable.

Krieckaert et al. Arthritis Research & Therapy 2010, 12:217



MeAETn avoooyovikOoTnTag Etanercept otnv P A

*  2& 0UVOAO 214 aoBevWV QVTICWHATA EVAVTI
Tou Etanercept avixveuBnkav o€
12(5.6%),EK TWV OTTOIWV O1 7 gPPAavICav
XauNAOG TiTA0<1/50

* H avixveuon Twv anti Etanercept Ab
TTpayuaToTToIeOnke pe ELISA kal Ta BeTIKG

Table IL. Summary of adverse events by patient immunoassay response.

50 mg/mL Etanercept Liquid QW.
Postbaseline Immunoassay Response (N = 214)

Positive (n = 12) Negative (n =202)
n (%) n (%) dciypata emBeRaiwvovrtav pe dITTAAG

Any adverse event 10 (83.3) 172 (85.1) 5ldXUOn§ EI—ISA
Adverse events related to etanercept 4 (333) 93 (46.0) ’ r 7
Severe adverse events 1 (8.3) 22 (10.9) ° TO OUVO)\O TWV Ab nTGV “n £§OU6£T£prIKa
Injection site reactions 3 (250 60 (29.7) {
Serious adverse events 1 (8.3) 10 (5.0) GVT|0(UHGTG
Infections 7 (83) 94 t63) *  2T10UG 9 0O0BevEig N TTapouTia TwWvV
Serious infections 0 2 (L0) , , ,
Adverse events leading to etanercept withdrawal 1 (83 7 35 AVTIOWHNATWY NTAV 1TGp05IKr]
Adverse events leading to study withdrawal 1 83 6 (3.0) , , ,
Deaths 0 0 *  HopoBeTikdTNTa deV QaiveTal va eTTNPEACE

N: number of patients who received at least 1 dose of etanercept and had at least 1 postbaseline blood T0 1Tp0(pl)\ GO(pG)\EIGQ ToU (pap“aKOU '

sample tested for etanercept seroreactivity. %: /N “100. QW: once weekly. ° Ta -rroo-oo--rd a-n-éKplo-r]g KGTd ACR TWV
0pPOBETIKWYV ATAV TTaPOMOIa e GOOUG DEV
ep@aviCav Ab.

Liquid etanercept rheumatoid arthritis / R. Dore et al.



MeAETN avoooyovIKOTNTa etanercept otnv A.Z

Table 1 Demographic data and baseline characteristics

Variables Baseline 3 Months 6 Months
Males (number, %) 40 (76)

Age (years) 41 (11)

Caucasian (number, %) 45 (85)

BMI 25 (4.4)

HLA B27 + (number, %) 44 (88)

Peripheral arthritis (number, %) 28 (53)

BASDAI 6.4 (1.3) 3.1(2.0) 25 (1.7)*
Patient Global Disease Activity score 1.2(1.9) 3.2(24)* 25 (2.1)*
BASHI 6.2 (2.1) 4.1(2.5)* 3.5 (2.5)
ESR (median, range) 22 (1-114) 5(1-58)* 4 (1-33)*
CRP (median, range) 17(1-92) 4 (1-44)* 4 (1-74)*
Serum etanercept levels 0 211(12) 30(1.0
Antibodies to etanercept 0 0 0

Except where indicated otherwise, the values are the mean (SD). Mean serum etanercept and antibodies to etanercept levels are in

mg/litre. Normal CRP <<8.0 mg/litre; normal ESR <10 mm/h.
*Significance level: p<0.001.

BASDAI, Bath Ankylosing Spondylitis Disease Activity Index (0-10); BASFI, Bath Ankylasing Spondylitis Functional Index (0-10);
BMI, body mass index; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; HLA B27, human leukocyte antigen B27.
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Figure 2 Etanercept levels (mg/itre} for Assessment of Ankylosi
Spondylitis (ASAS) responders and non-responders after 3 months

treatment.

53 ao0Beveic CUPMETEIXAV OTNV
MEAETN

25mg dUo QopEc TNV ROouGda
[1a TNV JETPNON TWV ETTITTEOWV
TOU PAPUAKOU XPNOINOTTOINONKE
ELISA,evw yia TNV avixveuon
avTiowuatwyv RIA

To TT0000TO TWV
AVTATTOKPIBEVTWYV ATAV 76%

Agv avixveubnkav avTiowuara
KAt Tou Etanercept pe Kapia
MEBODO

Ta eTTitreda TOU PAPUAKOU TAV
TTapOpoIa TOOO OTOUG
AVTATTOKPIBEVTEC OO0 KAl OTOUC Un
QVTATTOKPIOEVTES

M K de Vnes, Ann Rheum Dis 2009;68:531-53
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AvoooyovikoTnTa certolizumab pegol otnv P. A.

To ToooaTé aabevwy TTOU AVATITUCOOUV QVTIOWHATA KATA TOU
Cimzia eival 7.7% pe 10 1/3 autwv(2.6%) va gival eEOUDETEPWTIKA N
vitro.

O1 aoBeveig TTou )\apBavav TTapdAAnAa MTX eixav pikpoTEPQ
TTOO0OTA avaTrTugng Abs.

H TTapoucia Twv avTIcWPATwV GUVOOEUOTAV OTTO XOUNAOTEPN
OUYKEVTPWON QPAPHAKOU OTOV OPO TWV acBevwy Kal 0€ JEPIKOUG
ao0eveiC uE HIKPOTEPN ATTOTEAEOMATIKOTNTA.

[l TNV avixveuon Twv avTIowPATwy Xpnoiyotroinke ELISA evw
TA ATTOTEAECUATA QaiveTAl va £TTNPEACOVTAI ATTO TTAPAYOVTEC OTTWG
N OTIyuN TTou cuAAéyovTayv Ta dciyuara, n aywyn ue DMARD’s kai 10
UTTOKEIJEVO vOOonua.

XpeidgovTal TTEPAITEPW PEAETEG YIO TNV AGIOAGYNON TNG
QVOOOYOVIKOTNTAG TOU OUYKEKPIPEVOU avTI-TNF TTapdayovra.

SUMMARY OF PRODUCT CHARACTERISTICS



Avoooyovikotnta golimumab otnv P.A.

Ta TToo00TA EMPAVICNG AVTICWHATWY CUUPWVA UE TIC
LeEAETEC @aonc Il ATav oTo 5% Kal yia TIC TPEIC EVOEIEEIS
TOU PapuAKOU.

2.€ OAEC TIC TTEPITITWOEIC TA AVTIOCWMPATA ATAV
£COUDETEPWTIKA.

H ouxvoTtnTa £UPAVIONG NTAV JIKPOTEPN OTOUG QOBOEVEIC
Tou Aappavav MTX 3% Evavti 8% og 6ooug To
AaupBavav yovobBeparreia.

2.TOUC A0OEVEIC UE BETIKA AVTIOWMPATA NTAV OUXVOTEPEC Ol
avTIOPACEIC OTO ONUEIO TNG £yXUuonc.

ATTaiTouvTal ETTITTAEOV MEAETEC YVIA TNV KAIVIK) onuaacia
TNG TTapouaciacg Twv Abs.



AvoooyovikoTnTa Rituximab oto 2. Sjogren (early/MALT primarySS)

®daon Il yeAéTn e 15 aoBeveic
(8 early/7 MALT)

4 gBdopadlaicc eyxUOEIC
(375mg/m?)

HACAs (Human Antichimeric
Antibodies) avémtu¢av 4 (27%)
aoBeveic ONoI e TTPWINO

2. Sjogren

3 aobeveic pe Betika HACA
QVETTTUELAV OUVOPONO OPOVOTiag
META TNV OEUTEPN £yXUON
(apBpaAyicc-apOpiTIdA-TTUPETO
TTOPPUPQ).

Figure 4. A, Purpura, which developed after the second infusion of rituximab, on the lower legs of patient

H B | OLIJ |’a 6€V f]TGV ou p BGT[!] “ € 8. B, Biopsy of a purpuric lesion from patient 8, showing perivascular lymphocytic infiltration in the dermis

and subcutis, with nuclear debris (hematoxylin and eosin stained; original magnification X 40).

AEUKOKUTTOPOKAQOTIKA ayYEliTIOO
(evatrobeon IgA IgM kai
OUNTTANPWHATOG Kal KaBOAou
19G.

J. Pijpe, ARTHRITIS & RHEUMATISM
Vol. 52, No. 9, September 2005, pp 2740-2750



Low Immunogenic Potential of Tocilizumab in Patients with
Rheumatoid Arthritis: Analysis of Four Phase 3 Clinical Trials

Table: Summary of HAHA Development in Patients with RA
OPTION RADIATE TOWARD AMBITION
TCZ4+ TCZ8+ TCZ4+ TCZ8+ TCZ8+
DMA DMA DMA DMA DMAR TCZ8
RD RD RD RD D
Patients screened 202 200 155 167 748 275
POS'“(‘;‘TI {ime points)* 4(2.0) 7 (3.5) 6 (3.6) 19 (2.5) 3(1)
Positive (post-baseline)* 2 (1.0) 5(2.5) 0 5(3.0) 9(1,2 2(0.7)
Any assay 2(1.0) 5(2.5) 1 (0.6)t 5(3.0) 9(1.2) 2(0.7)
Neutralizing antibody 1(0.5) 4 (2.0) 4 (2.4) 8(1.1) 1(0.4)
B'ac(‘l’;ecgns“sbgg%’bo dies) 1(0.5) 1(0.5) 1(0.6) 2(1.2) 3(0.4) 1(0.4)

*Screening and confirmation assays; TOne patient had negative screening and confirmation assay results, but had a

positive BiaCore result and a potential allergic AE, and was classed as Ig positive.




AvVOGOYOVLKOTNTO

JUYKEVTPWTLKA otoyeia amo tig MXN* twv BlroAoylkwv mapayoviwyv

BloAoywkn Bspansia

AvVTIcWHATA KOTA ToU GapHaKou

E€OUSETEPWTIKA AVILOWHOTOL

Etanercept (Enbrel)

RA:6%, AS: 2%, PsA: 7,5%, Ps: 7-9%,
JIA: 3%, JPs:7,5%

Mn-geoubeTEPWTIKA KaL TIAPOSIKA

Adalimumab (Humira)

RA:5,5%, MTX(+):0,6%, MTX(-): 12,4%

JIA: 15,8%, MTX(+):5,9%, MTX(-): 25,6%

Juoxetiotnkav pe avfnpuévn kabapaon Ttou
dopUAKOU KAl LELWHEVH AVTATIOKPLON OTH
Bepanceia

Infliximab (Remicade)

RA: MTX(+):8%, MTX(-):24%
RA: dAAa avoookataoTaAtika (+):14%,
PsA:15% [MTX(+):4%,MTX(-):26%], Ps: 28%

AcBeveig ue abs eival 2-3 popég mibavotepo va
eudavicouv AE kata thv éyxuoh. Mewwpévn
avtanokplon o acBevelg pe udnAoug TitAoug

Certolizumab pegol (Cimzia)

RA: 7,7%, MTX(-) 15%

2,6% in vitro

Golimumab (Simponi)

5% twv acBevwyv (RA, PsA, AS)
[MTX(+): 3%, MTX(-): 8%]

Zxebov oAa e€oudetepwTika in vitro.
MNepLocoTePeC HEAETEC Lo VA TEKUNPLWOEL
OXE0N ME KAWVIKN avTamokplon Kot acdalela

MapoSika. Aev OYETIOTNKAV HE MELWMEVN KAWVLKNA

Anakinra (Kineret) 3% . .
ovtarnokpLlon n AE
Rituximab (MabThera) 12,7% Aev oXETIOTNKAY e HEWHEVN IAVLKA
¢ avtanokplon n AE Katd Thv eyxuon
Tocilizumab (RoActemra) 1,6% 1,1%

Abatacept (Orencia)

4,8%-5,5%

Agv OXETIOTNKAV UE LELWMEVN KALVLKN
avtanokpion N AE kata thv gyxuon

*MXMN: MepiAnwn XapaktnploTikKwy MNpoidvTog



