O oXNUATIOCNOG TWV AVTICWHATWY
KOTA TWV BIOAOYIKWYV TTOPAYOVTWV
OXETICETAI PE MEIWMEVA ETTITTEO
TWV QAPHAKWY QUTWV OTO Aia;
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Neutralising and Non-Neutralising ADAs'?

Bioactive TNF-a

Idiotype

CDRs/ FRs of murine
@  Fabs
AN /diotype

Neutralising ADAs

* Neutralising ADAs: Bind to the
active site of the protein’

— Directly impact drug activity
— Increase clearance

http://www.peervoice.com/o1/pved3

Non-neutralising ADAs

Non-neutralising ADAs: Bind to
a portion of the drug molecule

that is not essential to its
therapeutic activity'?

PeecrVoice



E€oudetepwtikd ADAbs mou aviyveuOnkav/avadépbnkav

Abatacept?! Etanercept?®

Adalimumab?3
Certolizumab pegol*
Golimumab?
Infliximab3-

Tocilizumab®

*It is not cl?qrwheﬂwerADAbsm rituximab 1. Orencia EU SmPC; 2. Van Schouwenburg PA, et al. Ann Rheum Dis 2012;72:104-109; 3. Lallemand C, et
are neutralising in nature al. J Immunol Methods. 2011:373:229-239; 4. Vincent FB, et al. Ann Rheum Dis 2013:72:165-178: 5.

Pascual-Salcedo D, et al. Rheumatology 2011;50:1445-1452; 6. Acemtra EU SmPC.
ADARs, anti-drug antibodies
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ETTiTreda @apuaKou

KOl TTOPOUCIA AVTICWHATWY O aoBeveic PE

* * *
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80 Lo o Svenson M, et al. Rheumatology 2007;46:1828—1834.
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0 ADA + ADA negat
1. Wolbink, GJ. Data on file; 2. Wolbink GJ, et al, Curr Opin Rheumthol 2009;21:211-215. (n=30) (n=20
3. Bartelds GM, et al. JAMA 2011;305:1460-1468. Haraoui B, et al. J )?heumato/ 2006;33:31-36.
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EtriTreda papuakou

KOl TTOPOUCIO OVTICWHATWY O€ a0BevEiC pE

After 1.5 months After 3 months After 6 months
: (wo infusions) (three infusions) (five infusions)
2651 . 25 - 25 -
' 20{ © 20 4
15 - 151 ©
1 U - -ﬁh‘:!_l- 1 0 1 -
B &
5 { @& B =
| i 0 d t RS D0 M o0 @ D J & n_"'i"f:uu._- an ap S OdET 'a |
A 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60

Serum anti-infliximab antibody (% "**l-infliximab bound)

source: Immunotherapy @ 2013 Future Medicine Lid.
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ETTiTreda @apuaKou

KOl TTOPOUCIO AVTICWHATWY O& aocBeveic ue SpA

The effect of ADAbs on IFX levels

SpA (n=91)
— 70- S I ADAb-
= i ADAb+
D 60 H
£ T !
= 50 | !
O
0 ' l -
® 407 T :
— I |
£ 30 ' '
— I
20 - I I
o
o N I I - I -I_
3 10 ! I
& IS By
04 1 | o
[ [ [
2 6 12

Time (weeks)

IFX concentrations were measured by ELISA; serum concentration of ATI was measured by double-antigen ELISA

-+ H mapoucia ADAbs oxeTifeTal e MEIWPEVA ETTITTEDA QAPPAKOU OTOV 0PO

- Tlapouola emmidpacn o€ acBeveic pe PA kal Z1TA

ADA, adalimumab; ADAbs, anti-drug antibodies; ADAb+, anti-drug antibody positive; ADAb-, anti-drug antibody negative; o Ao
ATI, antibodies to infliximab; ELISA, enzyme-linked immunosorbent assay; IFX, infliximab; SpA, spondyloarthritis Ducourau E, et al. Arthritis Res Ther 2011,13:R105.
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KOl TTOPOUCIO AVTICWHATWY O aoBeveic PE

Median ADA concentrations over time'

S 14-

e

g 12 - e — —e————o ADAb-

S 104

S

o= 8

(S e)]

< E 64

D '

< 4 - ADADb titre 13—100 AU/mL
c

3 °7 —  o— "' ADAD titre >100 AU/mL
° 0- —

=

0 12 24 36 48 60 72 84 956 108 120 132 144 156

Weeks
Week 0 4 16 28 40 52 78 104 130 156
Patients without ADAb 196 187 177 164 145 139 131 118 107 93
Patients with ADADb titre 13—100 AU/mL 45 43 42 37 34 34 28 24 19 17
Patients with ADADb titre >100 AU/mL 31 31 28 27 22 19 16 14 1" 8

p<0.001

Trough serum ADA concentrations were measured by ELISA; RIA was used to detect the presence of ADA ADAbs

-+ ADAbs peiwvouv Ta etTitreda papudkou otov opod 2

- YwnAotepa emitreda ADA oxeTidovtal he XapnAoTepa etritreda gapudkou’

Abs, antibodies; ADA, adalimumab, ADAbs, anti-drug antibodies; ELISA, enzyme-linked

Immunosorbent assay; IFX, infliximab; RA, rheumatoid arthritis; RIA, radio immunoassay 5 WoIbink1G\53aer’:ealldscf|r\r/'l’Oe;:islk‘llﬁahjlﬁ;tg12;(;)’(())5 21142(1);1;'?2
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ETTiTreda @apuaKou

KOl TTOPOUCIO AVTICWHATWY O aoBeveic PE

Median ADA concentrations over time'

5 14—
e
g 12 s — —— —— — ADAb-
S 10 4
2 ~
o= 8
o O
< E 6
D '
< 4 ADADb titre 13—100 AU/mL
c
8 2 . ADAbtitre >100 AL
S . -~
Q 0
E [ I [ [ I | I I | | | I |
12 2 36 48 60 72 84 96 108 120 132 144 156
Weeks
Week 0 4 16 28 40 52 78 104 130 156
Patients without ADAb 196 187 177 164 145 139 131 118 107 93
Patients with ADADb titre 13—100 AU/mL 45 43 42 37 34 34 28 24 19 17
Patients with ADAD titre >100 AU/mL 31 31 28 27 22 19 16 14 11 8

p<0.001

Trough serum ADA concentrations were measured by ELISA; RIA was used to detect the presence of ADA ADAbs

-+ ADAbs peiwvouv Ta etTitreda papudkou otov opod 2

- YwnAotepa emitreda ADA oxeTidovtal he XapnAoTepa etritreda gapudkou’

Abs, antibodies; ADA, adalimumab, ADAbs, anti-drug antibodies; ELISA, enzyme-linked

Immunosorbent assay; IFX, infliximab; RA, rheumatoid arthritis; RIA, radio immunoassay 2 WoIbink1G\53aer’:ealldscf|r\r/'l’Oe;:islk‘llﬁahjlﬁ;tg12;(;)’(())5 21142(1);13?2
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KOl TTOPOUCIO AVTICWHATWY O aoBeveic PE

—— Mo antradalimumab 30l p=0.001
1+ Anti=edalimumab 12=1004U /ml ,I:,
A= Antiadalimumab = 100AU//ml : p=0.021 |
12 — = 25}
. de e v o p:D.':":?ﬂ
{ -E—- | ] T
&on = —_
— =]
= =
= &
o 8 S 15l
£ ' :
O - £ —
E .J"i o E 10— —
L]
O 4= E
E £ S
E . l
o 2+ )
S R
< | | |
0 o | | 8 | A Mon [n=34) Mocerate (n=47) Good (n=34)
t=0 wk = ik i=lédwk t=28wk Eular response week 28

Bartelds GM et al., Ann Rheum Dis 2007; 66:921-926
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ADALIMUMAB

EtriTreda @apudakou

KOl TTOPOUCIA AVTICWHATWY o€ aocBeveic ue WA

ADA serum concentrations

0.8

m ADAb+ (n=19)
= ADADb- (n=3)

Median ADA
concentration mg/L
(o))

3 months 12 months

- H mapoucia ADAbs oxeTileTal ye pelwpéva eTTiTTeda papudkou aTov 0pd

ADA, adalimumab; ADAbs, anti-drug antibodies; ADAb-, anti-drug antibody negative; ADAb+,

anti-drug antibody positive; DAS, disease activity score; IFX, infliximab; PsA, psoriatic arthritis van Kuijk AWR, et al. Ann Rheum Dis 2010;69:624-625.
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EtriTreda @apuUaKoOU Kali

TTOPOUCIa AVTIOWHATWY o€ aoBeveic ue PA/ A2

Ta avricwpata Katd Tou Etanercept €ite ATav pun avixveuoiya
€iTE ATAV O TTOAU XAMNAOUG TiTAOUG KaIl TTAPOSIKA
o€ ~ 5% Twv acOevwyV XWpPig va oXeTiCovTal JE TA ETTITTEON TOU PAPUAKOU

Table 5 Incidence, dinical and biological associations of anti-ETN antibodies

Association
with serum  Association
Period  ADAb  trough ETN  with clinical Association  Association

Dispase Detection method  Patients (n) ETN dosage {weeks) (%) lewed response with AEs with MTX Reference
Rheumatoid  ELISA 549 25mg = 2w 193 5 NR Mo Mo NA Klareskog et o'’
arthritis RIA, bridging ELISA 202 50 mg &.c./w or 26 0 MR MR MR MR Jamnitski of a/®
and IgG4-ABT 25 mg x 2w
RIA a0 25mg sc % 2w 32 o NR MR NR NR Hoshing et al™
ELISA 420 50 mg 5.c.0w 16 3 MR Mo MR MNA Keystone af a®
ELISA 214 50 mg 5.6./w 28 56 NR Mo MNo MR Dore et &' '@
Arkylosing  RIA 53 25mg =w 6 0 NR MR NR R de Vries et &'
spondylitis
Psoriatic NE 05 25 mg = 2w 24 0 MR MR MR MR Maase ot al'®
arthritis
Psoriasis ELISA 618 50 my = 2w 12 1.5 NR Mo Mo MR Tyring et af'**
ELISA 543 250r 50 mg * 2w and 12 1.1 NR Mo Mo NF Papp &t al'”
then 25 mg = 2w 24 ;
ELISA 652 25mg =1 or 2w, or 24 1.6 MR Mo Mo MR Leonardi et al'*
50 mg =2/w i
ELISA 591 50 mg = 2w 12 183 NR Mo Mo NR Tyring et ai'™

ADAb, antidrug antibodies; AEs, adwerse avents; ETN, etanercept; 1gG4-ABT immunogiobulin Gd-artigen binding test; MTX, methotmxate; NR, not reported;
Rl&, radinimmunoassay; s.c, subcutaneous; w, week.

— Kilareskog L et al. Clin Exp Rheumatol 2011; 29:238-47 (ETN in RA)

— Hoshino M et al. Mod Rheumatol 2011; DOI 10.1007/s10165-011-0567-8 (ETN in RA)
— de Vries MK, et al. Ann Rheum Dis 2009;68:531-535 (ETN in AS)

— Arends et al. Clin Exp Rheumatol 2010; 28:661-668 (ETN in AS)

— Dore R, et al. Clin Exp Rheumatology 2007;25:40-46 (ETN in RA)

— Keystone EC et al., Arthritis Rheum 2004; 50:353 (ETN in RA)

— Moreland LW et al., NEJM 1997;337:141 (ETN in RA)
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ETANERCEPT

EtriTreda ETN opov Kal

KAIVIK) QVTOTTOKPION O€ aoOeveic pe PA

Comparison of 3-month ETN concentrations in non- Correlations between 3-month serum
responders and responders according to EULAR concentrations of ETN and change in DAS28
criteria at 6 months between baseline and 6 months
8- =0.03 2-
3 —_ ; r=-0.62, p=0.006
D - =
3 6 . s
sl T
) @0
e - u =
.E =
g 4 & 2
= °® %
m T —— :
® 2- "u g 4
®
E S .
Lid o -6 T T T 1
0 e ' 0 2 4 6 8
NR at 6 Mo R at6 Mo ETN at 3 months

- ETN concentrations at 3 months predict response to ETN therapy at 6 months

- Low ETN concentrations could explain the absence of response to ETN, suggesting that patients
with low ETN levels could benefit from increased ETN dose or earlier interruption of treatment

DAS, disease activity score; ETN, etanercept; EULAR, European League Against Rheumatism;

NR, non-responder: R, responder Daien C, et al. J Rheumatol 2012;39:1533-1538.
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ETANERCEPT

EtriTreda ETN opov Kal

KAIVIK) QVTOTTOKPION O€ aoOeveic pe PA

Response by quartiles of serum drug level

Women: 89% 7 Women: 68%
MTX: 12.6 mg 40 MTX: 16.9 mg
Higher BMI: 27.5 3¢ BMI: 24.9
Higher GFR: 130 20 - GFR: 107.8
25 —
X 50— N=292
15 —
10 —
5 _ EULAR responders
[ Moderate EULAR
0 responders
ETN level ETN level ETN level ETN level [l Non-responders
<2.1 mg/l 2.1-3.3 mg/l 3.3-4.7mg/l >4.7 mg/|

Serum ETN levels were measured by ELISA; antibodies against ETN were measured by two-site RIA, bridging ELISA and 1IgG4-ABT

- ADADbs were not detected in any of the sera
+ The percentage of EULAR good responders was significantly different between the highest and

the lowest serum drug levels quartiles (p<0.001)
- The same was true for EULAR non-responders (p=0.001)

ADADb, anti-drug antibody; BMI, body mass index; ELISA, enzyme-linked immunosorbent assay; ETN, etanercept;

EULAR, European league against rheumatism; GFR, glomerular filtration rate; MTX, methotrexate; L . .
RIA, radioimmunoassay Jamnitski A, et al. Ann Rheum Dis 2012;71:88-91.
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EtriTreda ETN opou kal

KAIVIK) QVTOTTOKPION O€ aoOeveic pe PA

Serum drug levels according to clinical response

at 6 months
*t
4.00 - 3.78
® Non-responders (n=74)

-—'6, 300 - 280 ® Moderate responders (n=113)
.E. ® Good responders (n=103)
7}
@ 200 -
>
L
E 1.00
TR

0.00

Treatment response at 6 months

'p<0.001 vs. non-responders
p=0.045 vs. moderate responders

- There was a significant difference between EULAR good and non-responders at month 6 (p<0.001)

- There was a significant difference between EULAR good and moderate responders at month 6 (p=0.045)

-+ There exists a correlation between ETN serum levels and response

ETN, etanercept; EULAR, European League Against Rheumatism; RA, rheumatoid arthritis Jamnitski A, et al. Ann Rheum Dis 2012;71:88-91.

16
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EtriTreda ETN opou kal

KAIVIK) QVTOTTOKPION O€ aoOeveic pe PA

ETN serum trough levels in EULAR good, moderate
and non-responders

2.500 -

) t
2287 - 2300

— 2.000 -
=
(@]
S
;" 1500 - ®EULAR non-responders
E ® EULAR moderate responders
)
- ®m EULAR good responders
- ]
< 1.000
LU

0.500 -

N=44
0.000 - 'p=0.026 vs. EULAR non-responders

tp=0.154 vs. EULAR non-responders
Year 1 Year 2 Year 3 #p=0.007 vs. EULAR non-responders

-+ The presence of low ETN serum trough levels correlates with a poor clinical response

- Responders have higher ETN serum trough levels

- It was not reported whether these patients were tested for ADAbs to ETN

ADADbs, anti-drug antibodies; ETN, etanercept; EULAR, European League Against Rheumatism Plasencia C, et al. Ann Rheum Dis 2013;72(Suppl3):428.
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EtriTreda ETN opou kal

KAIVIK) QVTOTTOKPION O€ aoOeveic pe PA

Serum trough ETN levels in responders
and non-responders over 32 weeks

I Responder group (n=26)
6 i Non-responder group (n=14)

Serum trough etanercept
levels (ug/mL)
- N w
l l l
—
—
—
—
HE
—

-
——

0 4 8 10 32

Serum trough levels were measured by radio immunoassay

0

- There were no significant differences in serum trough ETN levels between responder and non-
responder groups at any time point

- The results of this study are therefore in contrast with the previous studies shown here

ETN, etanercept; RA, rheumatoid arthritis Hoshino M, et al. Mod Rheumatol 2012;22:532-540.
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INFLIXIMAB

EtmritTreda IFX opou kai

KAIVIK) QVTOTTOKPION O€ aoOeveic pe PA

Correlation between IFX and CRP levels

25—

Infliximab [mg/l] at 14 weeks

| |
25 50 74 100 25 150

C reactive protein before treatment (mg/1)

-
(-

|

- A correlation between pre-treatment CRP and serum IFX levels was observed

-+ Serum IFX was undetectable before IFX infusions that induce an
allergic response

CRP, C-reactive protein; IFX, infliximab Wolbink GJ, et al. Ann Rheum Dis 2005; 64:704-707.
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Etmritreda IFX opou Kai

KAIVIK) QVTOTTOKPION O€ aoOeveic pe PA

IFX levels in responders and non-responders

8000
7000 $
6000 ¢
) 5000
E
(o)) _
£ 4000 %
E 3000 s
2000 +
L 4
1000 ;
0 4
Non-responders Responders

Responder status

p=0.005

- Serum trough IFX levels were higher in EULAR responders than in EULAR non-

responder patients

EULAR, European League Against Rheumatism; IFX, infliximab Pascual-Salcedo D, et al. Rheumatology 2011;50:1445-1442.
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Etmritreda IFX opou Kai

KAIVIK) QVTOTTOKPION O€ aoOeveic pe PA

Serum trough IFX levels in responders (n=26) and non-
responders (n=14) over 54 weeks

w
o
I

Responder group

[ Non-responder group

N N
o (@)
I I
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*
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-
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T

Serum trough IFX levels
(Mg/mL)

o 3
| I |
—
|
o
-
=
=

0
0 2 6 14 22 30 38 46 54
Median, standard deviation, and range are shown Time (weeks)
Serum trough levels were measured by ELISA or RIA

*p<0.05

-+ Serum trough IFX levels were significantly lower in the non-responder group compared

with the responder group between weeks 6 and 54 (p<0.05)

ELISA, enzyme-linked immunosorbent assay; IFX, infliximab;

RA, rheumatoid arthritis; RIA, radioimmunoassay Hoshino M, et al. Mod Rheumatol 2012;22:532-540.
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Etmritreda ADA opou Kal

KAIVIK) QVTOTTOKPION O€ aoOeveic pe PA

Serum ADA concentrations according to the EULAR response criteria at week 28

30 — p=0.001
— p=0.021
= _
> 2 p=0.098
£ -~
C 20
o
e
©
S 15 -
c
[
e
O 10
(5}
S
<

0 -

NR (n=34) Moderate (n=47) Good (n=36)
EULAR response week 28

Trough serum adalimumab concentrations were measured by ELISA; ADAbs were detected with RIA

- EULAR good responders had significantly higher serum ADA concentrations than

moderate responders (p=0.021) and than non-responders (p=0.001)

ADA, adalimumab; ADAbs, anti-drug antibodies; ELISA, enzyme-linked immunosorbent assay;
EULAR, European League Against Rheumatism; NR, non-responders; RA, rheumatoid arthritis;

RIA, radio immunoassay Bartelds G, et al. Ann Rheum Dis 2007;66:921-926.
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EtriTreda ETN opou kal

KAIVIK) QOVTOTTOKPIOT O€ ao0eveic ue A2

The relationship between serum drug levels and
disease activity

100
ASDAS CRP <2.1

ASDAS CRP >2.1

90
80
70
60—
504
40 -

30+
L
|

1.8-3.1 3.1-5.0
ETN levels (mg/L)

Patients (%)

- ETN levels seem to correlate with clinical response in AS

+ Lower ETN levels in AS are associated with high disease activity at 24 weeks of treatment,

however, other study results have contradicted this

-+ This study demonstrates that serum levels also play a role in clinical response to ETN

AS, ankylosing spondylitis; ASDAS, ankylosing spondylitis disease activity score;

CRP, c-reactive protein; ETN, etanercept Kneepkens E, et al. Ann Rheum Dis 2013;72(Suppls3):288.
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EtriTreda ETN opou kal

KAIVIK) QOVTOTTOKPIOT O€ ao0eveic ue A2

ETN serum trough levels in ASAS responders*
and non-responders after 3 months of treatment

8 —
7 —
=) 6 - p=0.4
£ 5— A
3 | m= A
% 4 — ....
2 EEE
= 37 l....l. A4
E 2 — - -.. aat
ol | .II
1 — m =
0
ASAS responders ASAS non-responders
(n=40) (n=13)

Functional serum ETN levels were measured by ELISA; anti-ETN levels were measured by two-site assay
*According to ASAS response criteria

- Mean ETN levels after 3 months of treatment were not different between ASAS

responders and non-responders

AS, ankylosing spondylitis; ASAS, Assessment in Ankylosing Spondylitis;

ELISA, enzyme-linked immunosorbent assay; ETN, etanercept de Vries MK, et al. Ann Rheum Dis 2009;68:531-535.
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Etmritreda IFX opou Kai

KAIVIK) QOVTOTTOKPIOT O€ ao0eveic ue A2

Serum trough IFX level for responders and
non-responders* at week 54

30 —
. p=0.018 |
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s ALiA ]
0 : - el -
Responders Non-responders
n=21 n=17

*According to the ASAS-20 response criteria
Trough serum IFX were measured by ELISA; ADAb was measured by RIA

- The mean serum trough IFX level for responders was significantly higher than that of

the non-responders (8.2 mg/l vs. 6.3 mg/l, p=0.018)

ADADbs, anti-drug antibodies; AS, ankylosing spondylitis;

ELISA, enzyme-linked immunosorbent assay; IFX, infliximab; RIA, radioimmunoassay de Vries MK, et al. Ann Rheum Dis 2007,66:1252-1254.
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Etmritreda IFX opou Kai

KAIVIK] QVTOTTOKPIOT O€ ao0eveic ue SpA

The association between clinical activity (ASDAS) and IFX levels

6 months 1 year >4 years

12000 P=0.001 12000 P=0.01 12000 P=0.009
1 10000 10000 10000
S
2 8000 8000 — 8000 — _
L)
D 6000 6000 6000 T
> — |
[
= 4000 1 4000 1 4000 ||
>
LL |
¢h 20007 l | || 2000 N || 2000

Inactive Moderate High Inactive Moderate High Inactive Moderate High

n=94 (50 AS, 12 undifferentiated spondyloarthritis, 22 PsA and 10 SpA associated with IBD)

Clinical activity and improvement were measured using ASDAS: inactive <1.3; moderate 21.3 and <2.1; high 22.1-<3.5; and very high >3.5 at three time points (6
months, 12 months and >4 years)

Serum IFX levels were measured by a sandwich ELISA

- Patients with inactive disease had higher IFX levels than those with active disease

ADADs, anti-drug antibodies; ASDAS, ankylosing spondylitis disease activity score; ELISA, enzyme-linked
immunosorbent assay; IBD, inflammatory bowel disease; IFX, infliximab; PsA, psoriatic arthritis; S-IFX, serum infliximab; Plasencia C. Ann Rheum Dis 2012:71:1955—1960
SpA, spondyloarthritis ’ o ’
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INFLIXIMAB

AvoooyovikoTnta IFX

og aoBeveic pe PA kai A

Clinical and biological characteristics and
presence of ADAbs to IFX

Posology 4.29mg/kg 4.13mg/kg
Time between infliximab infusions 9.57 weeks 7.29 weeks
Infliximab concentration 0.18 pyg/mL* 2.1 yg/mL
*p=0.0005

- Immunogenicity against IFX was associated with a longer interval between infusions

ADADbs, anti-drug antibodies; ADAb-, anti-drug antibody negative; " . .
ADADb+, anti-drug antibody positive; IFX, infliximab; RA, rheumatoid arthritis; SpA, spondyloarthritis Verdet M, et al. Arthritis Rheum 2012;64(10Suppl):485.
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Etmritreda opou ETN

KOl TTOpOapOvVN oTnV OepaTreia

1.2

1.0 7 tt—t—t—t—t—— + ETN HL

0.8 7

0.6 7

0.4

ETN levels (ug)

0.2

0.0 7

-0.2 I I I I I I I
0 2 4 6 8 10 12 14

p<0.01 Time in years on ETN treatment

LL £1000 ng/mL
HL 21000 ng/mL

-+ The presence of low ETN serum trough levels correlates with a poor clinical response

to ETN and a higher frequency of treatment discontinuation

ETN, etanercept; HL, high levels: LL, low levels Plasencia C, et al. Ann Rheum Dis 2013;72(Suppl3):428.
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EtmritTreda opou IFX

Kol TTopapovn otnyv OepaTtreia (PA)

Probability of maintaining IFX dose equivalent
to that of baseline

— high exposure
| ----- low exposure

Probability of treatment maintenance

0 50 100 150 200 250 300 350
Time (days)

- In RA, IFX concentration is predictive of sustained control of disease activity and

should be considered on a routine basis

IFX. infliximab: RA, rheumatoid arthritis Mulleman D, et al. Ther Drug Monit 2010;32:233-236.
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INFLIXIMAB

NMNapoucia ADA-IFX

Kol TTopapovn otnv Bepatreia (RA)

1.0
———— ADAb+ (n=28)
——— ADADb- (n=57)

0.8 -
©
2
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3 0.6
(7]
(]
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©
S 0.4
S
=2
(&

0.2 -

p=0.0006
0.0 I I I I I |
0 2 4 6 8 10 12

Years on IFX therapy

Serum infliximab levels were determined by a sandwich ELISA; ADAbs were detected by a two-site (bridging) ELISA

- The formation of ADAbs during treatment with IFX is associated with discontinuation of

treatment

ADADbs, anti-drug antibodies; ADAb-, anti-drug antibody-negative; ADAb+, anti-drug antibody-positive;

ELISA, enzyme-linked immunosorbent assay; IFX, infliximab; RA, rheumatoid arthritis Pascual-Salcedo D, et al. Rheumatology 2011;50:1445-1452.
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INFLIXIMAB

, | INFLXMAB
[Mapoucia ADA
Kol TTopapovn otnv Bepatreia (RA)

ADAb+ ADADb-
AlakoTtr] Ogpartreiag 47/57 (82.5%) 49/108 (45.4%) <0.0001
Alakotriy Adyw
OVATTOTEAECHATIKOTNTA 25/39 (64.1%) 14/39 (35.9%) 0.039
G (n=39)

Mapapovn o€ Bepatreia

; 5.01 (4.09-5.94) 8.02 (7.03-9.02) <0.0001
(€Tn)

- ADAD development in RA patients treated with IFX or ADA is correlated with a clinical

inefficacy and with the therapy survival, resulting in earlier therapy discontinuation

ADA, adalimumab; ADAbs, anti-drug antibodies; ADAb-, anti-drug antibody-negative; . . . .
ADAb+, anti-drug antibody-positive; IFX, infliximab; RA, rheumatoid arthritis Villalba A, et al. Ann Rheum Dis 2013,72(Suppls3):221.
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Mapouoia ADA

Kol TTopapovn otnv Bepatreia (RA)

Overall patient dropout and dropout due to treatment failure’

Overall dropout Dropout due to treatment failure
1.0 1.0
p=0.002 p=0.001 _
*2 g ADAb- (n=28)
5 08 5 08
H e g
« 0.6- w 0.6 ADAb+ (n=29)
5] 9]
c ADAb+ (n=48 c
S 04 _\_‘——l_ (n=43) S 04
t t
2 2
o 0.24 o 0.24
S S
o o
0.0 I I | I | 0.0 I I | I |
0 50 100 150 0 50 100 150
Weeks Weeks

Difference in overall dropout was not sianificant when adiusted for confounders Difference in dropout due to treatment failure was significant even when adjusted
P 9 J for confounders (methotrexate dosage, baseline DAS28, CRP)
Trough serum ADA concentrations were measured by ELISA; radio immunoassay was used to measure ADAbs to ADA!

-+ Patients with ADAbs discontinued treatment more often due to inefficacy compared with patients without
ADADbs'

-+ Regardless of the indication, ADAbs reduce adherence to therapy'-3

ADA, adalimumab; ADAb, anti-drug antibody; ADAb-, anti-drug antibody-negative;

ADAb+, anti-drug antibody-positive; CRP, C-reactive protein; DAS, disease activity score; 1. Bartelds GM, et al. JAMA 2011;305:1460-1468.

ELISA, enzyme-linked immunosorbent assay 2. Pascual-Salcedo D, et al. Rheumatology 2011;50:1445-1452.
3. Ducourau E, et al. Arthritis Res Ther 2011;13:R105.
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[Mapoucia ADA

KOl TTopapovn otnv Ogpatreia (SpA)

Percentage of patients discontinuing treatment due to lack of efficacy’
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Il ADAb+
B ADAD-

35

20

ETN (n=20)  IFX (n=20)  ADA (n=20)

Serum drug levels were tested by ELISA. ADAbs to ADA and ADAbs to IFX were detected by RIA

- Regardless of the underlying disease (RA/AS/PsA), ADAbs reduce drug adherence'™*

ADA, adalimumab; ADAbs, anti-drug antibodies; AS, ankylosing spondylitis; ELISA, enzyme-linked
immunosorbent assay; ETN, etanercept, IFX, infliximab; PsA, psoriatic arthritis; RA, rheumatoid arthritis; 1. Arends S. et al. Clin EXp Rheumatol 2010'28(5)'661—668' 2 Bartelds. GM. et al. JAMA

RIA, radioimmunoassay

2011;305:1460-1468; 3. Ducourau E, et al. Arth Res Ther 2011, 13;R105; 4. Plasencia C,
et al. Ann Rheum Dis 2012;71:1955-1960.
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Mapoucia ADA

Kol TTapapovhn otnyv OepaTtreia (AS-IFX)

Adherence to therapy, depending upon ADADb status

— 1
. (n=94, all SpA)

o
fed
I

—— ADAD+
—— ADAD-

IFX therapy
o o
B (@)
l l

Cumulative survival on
o
R
|

0.0 I I I I | |
0 20 40 60 80 100 120

Time in months
Serum IFX levels were measured by a sandwich ELISA; ADAbs were measured by two-site (bridging) ELISA p=0.001
- Mean drug survival was shorter in patients with ADAbs compared to those without ADAbs

- The appearance of ADAbs is associated with a diminished clinical response

-+ 75% of patients with ADAbs to IFX discontinued treatment over time

ADADbs, anti-drug antibodies; ADAb-, anti-drug antibody negative; ADAb+, anti-drug antibody positive;

AS, ankylosing spondylitis; IFX, infliximab; SpA, spondyloarthritis Plasencia C, et al. Ann Rheum Dis 2012;71:1955-1960.
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infliximab mg/L

infliximab mg/L
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infliximab —®—anti-infliximab
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40 -|
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—8—585 55 35 5§85 3 85N 85880
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80
infliximab —®—anti-infliximab
60
40 -
20 _‘
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1. Wolbink, GJ. Data on file; 2. Wolbink GJ, et al, Curr Opin Rheumthol 2009;21:211—

215.
3 Bartelds GM et al JAMA 2011:305:1460—-1468
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2XETICETAI UE ATTWAEIO ATTOTEAECUATIKOTNTAC
Effect of ADA-Positivity on aTNF Response

Study BEREY
Rndstnks J009 e-RIA
Weat 2008 B-RIA
Bartalda 2007 e-RiA
Bander 2007 ELEA
Lechme 2010 B-RIA
Radsiahe 2008 e-RIA
da \Wriae 2007 e-RiA
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o Emnpedadletal amrd TANBwpa rapayoviwy (ouyxopnynon MTX)

Effect of ADA-Positivity on aTNF Response (MTX<74% and MTX>=74%)

% Events,  Evenls, %
Study MTX  Assay Disease aTNF RR (35% CI) ADf-pos  ADA-neg  Weight
Lower Proportion MTX (< T4%) :
de Wries 2007 1] fp-RIA ] IMF —-.-—;— 0.12(0.02,0.81) 141 20627 3s
Steenholdt 2010 ] pRIA uc INF + : 0.08 (001, 1.24) OF 1013 187
Steenholdt 2010 a fp-RIA ch INF —.—:- 0.14 (0.05, 0.42) 323 5662 8.05
Leduse 2010 10 fp-RIA Ps ADA — 0.26(0.10,0.79) 313 1316 B.41
Wt 2008 13 Tp-RiA co ADA —.-:—- 0.23(0.04,1.32) 15 22125 ez
Plasencia 2012 2 BrELISA  Spa IMF _.—:— 099002, 071 110 A 3ET
Haoffrman 2011 24 ELESA Ps INF —'I"—- 0.36(0.12,1.20) 286 20023 r32
Radstake 2009 58 TR Ry ADA & + : 0.05 (0,00, 0.70) 010 24124 188
Bander 2007 &7 ELESA RA ADA —IO— 0.29(0.15, 0.86) 413 212 9.48
Subtotal (ksquared = 0.0%, p = 0.447) <>: 0.23(0.15, 0.36) 15/98 204/233 4801
|
Higher Propartion MTX (>=74%) !
Bartelds 2007 gl p-RIA RA AR :—.— 056 (D34, 094) a1 TEAOD 14 85
Pascual-Salcedo 2011 B1 BrELISA RA INF :—‘— 080 (D31, 1.14) 477 23724 12 BT
Walbink 2006 B fp-RIA A INF JI—O—- 0.53(0.20,006) &22 20029 1348
Radslake 2009 100 T-RIA A INF —‘I— 0,24 (011,055 48 1wAr 10.69
Subtotal (lsquared = 16.7%. p = 0.308) |<> 0.40(0.35,0.60) 2568 136170 51.89
1
1
Owverall {I-squared = 45 5%, p = 0.037) 0,32 (D22, 04B) 4001166 3400403 10000
1
NOTE: Weights are from random effects analysis :
I I

Lowees Responsa by ADA-posilive  Higher responsa by ADA-negative

RR and 95% CI based on a random-effects model stratified by %MTX
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 KaBopilel TNV aTTOTEAECHATIKOTNTA OEUTEPOU avVTI TNOD?

e 2€ 000gVEIC JE PN IKAVOTTOINTIKA KAIVIKA ATTOKPION
aUEAavouuEe TRV 660N N aAAAJOUHE TTAPAYOVTO?

e 2€ aoBeveic TTou eugavidouv AE
eMpEVoUpE/ aANaloupue TTapayovTa?

e 2& a00eveiC YE KOAN KAIVIKI QTTOKPION
MTTOPOUME VA HEIWOOUME TNV 060N TOU POPHAKOU?
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Switching PA

Frequency of ADAbs after 28 weeks of
ADA treatment according to prior treatment status

100 -
90 -
an - m ADADb naive patients

IFX switchers
W |[FX switchers with ADAb
m |[FX switchers without ADAD

70 -
60 -
20 -
40 -
0 - 27
20 -
10 -

Patients (%)

Acbeveic pe ADADbs o100 |IEX oxnuoTi¢ouV ouxvorepa ADADLS aTo ADA (33%0)

ouykpITika pe anti-TNE naive (33%) vs.18%) p=0.039)

ADA, adalimumab; ADAbs, anti-drug antibodies; IFX, infliximab; RA, rheumatoid arthritis Barte|ds G et al_ Ann Rheum
Dis 2010:69:817-821.

g |



e
Switching PA ]

Clinical response” after 28 weeks of ADA treatment

25 -
7 m Anti-TNF naive patients
2 i
IFX switchers
w15 - B |[FX switchers with ADADb to IFX
@ 1
ﬁ m |FX switchers without ADAD to IFX
(]
<1 1 -
0.5 -
D .

ADAb- to ADA ADAb+ to ADA

*p<0.05 compared with ADAb+ patients

Himopovuoia ADAbs o1o ADA

HEIVEI onUaVTIKO ToV. BoBlo feATiwong Toul DAS (ADAS28)

Bartelds G, et al. Ann Rheum
Dis 2010;69:817-821.
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Switching PA ]

Frequency of ADAbs and clinical response
(ADAS28) after 28 weeks of ADA treatment

Switchers with Switchers without
Anti TNF naive ADAbs to IFX ADAbs to IFX
D I I 1
-05 4
(=] -1 1
[
< 15
-
]
-2 4
25 -

2 0COEVEIG NE aoTOXIO BEpaTEIaG o IEX

TTOU OV OPEEAETAN OFF OXNNOTIGLO) GVITIGUMOTOV,

onUeINinKE MIKPN PoVvo BEATIWoN METO Xopnynon ADA
Bartelds GM, et al. Ann Rheum Dis
2010;69:817-821.
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H ep@avion avoocoyovikoTnTag Kabopilel Tnv

KAIVIKN a1TOoKpIon o€ 0Eutepo TNF (aoBeveic e Z1TA)

31 patients without ADAbs 3.52 + 1.03 3.36 + 0.95 2.79 +1.01
11 patients with ADAbs 3.34+0.87 3.09 + 0.95 1.62 +0.98
p=0.39 p=0.46 p=0.002

2& 000eVEIG NE 2TTA, N aoToXIO BEpaTmEiaG oToV mPwTo TN ecaITiog ep@avions ADA

POPAETTEI KAAUTEPH KAIVIKH OITOKPION GToV. OtUTEPO) IND

Plasencia A, et al. Arthritis Res Ther
2013:15:R79.
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H ep@avion avoocoyovikoTnTag Kabopilel Tnv

KAIVIKN a1TOoKpIon o€ 0Eutepo TNF (aoBeveic e Z1TA)
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p=0.014
2& 000eVEIG NE 2TTA, N aoToXIO BEpaTmEiaG oToV mPwTo TN ecaITiog ep@avions ADA

POPAETTEI KAAUTEPH KAIVIKH OITOKPION GToV. OtUTEPO) IND

Plasencia A, et al. Arthritis Res
Ther 2013;15:R79.
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Anti-TNF agents: Switching

__ ADALIMUMAB

The improvement in DAS28 in patients with ETN treatment who
were TNF-naive vs. switchers with and without antibodies

4 - p=0.001 ‘

25 p=0.743 ﬁ p=0.017 —‘ _

ADAS28 (+SD)

D n ] ]
TNF naive (n=203) Switchers with antibodies® (n=47) Switchers without antibodies*
(n=42)

switchers were from IFX and ADA patients

H KAIVIKN ommokpIon PeTal aAAoyn ee ETN

EIVOI GHHoVIIKO KAOAUTEPN O 0GOEVEIG pE ADA GUYKPITIKO JE AUTOUG XWPIG OVIIG AT

DAS, disease activity score; ETN, etanercept J a m n ItS kl A, et al . Ann
Rheum Dis 2011;70:284—
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OepaTTeUTIKOG AAYOPIOOGC o€ aoBeveig

mTou Ogv avatrokpivovTal o€ aywyrn ME avTiITNF (TNF+ADA)

ADADb
Low High
Bioavailability issue? Response failure due to
Pharmacokineticissue? antibody induction
Low ‘
Intensify therapy with the Shift to another TNF-a inhibitor
same drug
TNFiI
Pharmacodynamicissue NNAB?
(TNF-a a pathogenic factor?) |G47 Chaperones?

High 'v
Shift to other treatment Test for neutralising antibody

Bendtzen K, et al. Immunotherapy
2012;4:1167-1179.
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OepaTTeUTIKOG AAYOPIOOGC o€ aoBeveig

Tovu Ogv avatrokpivovTal o€ aywyn ME avTiITNF (TNF+DAS)

Disease control

Optimal Acceptable Inadequate
: Dose Dose .
E High reduction unchanged” Switeh
o
= Dose . .
*t
g Target range unchanged Consider increasing the dose
o
N Low Dose Increase the doset
unchanged?

RA, rheumatoid arthritis; TNFi, tumour necrosis factor inhibitor M u ”eman D ] JOInt Bone
Spine 2012;79:109-112.
=
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OepaTTeUTIKOG AAYOPIOUOG O€ aoBevEig

TToU Ogv avatrokpivovTal o€ aywyrn ME avTiITNF (ADA)

Non-response to TNFi

Drug concentration and
ADADb measurement

Suboptimal TNFi Optimal TNFi

ADAD- ADADb+ ADADb+ ADADb-

Increase dose or
injection frequency

Switch to another
TNFi1

Switch to biologic
with another MOA

Vincent FB, et al.
Ann Rheum Dis 2013;72:165-178.
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