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Noooc tou Crohn:

Taéwopnon Montreal (ALB)

A(ge)
Al: <16 €tn
»A2: >16, <40 £€1n
A3: 240 £tn

L(ocation)
L1: el\ettda
L2: koAttida

» L3: etAsokoAitida
L4: eyyUC METTIKO

B(ehaviour)
»B1: ®Aeypovwéng
B2: ZTeEVWTIKNA
B3: JupLyylkn
P(erianal)
* Yes
> No

* MpoyvwoTik/Bepamevtikn aéla
e L1/3: ouyvotepa OoTEVWON
e |2: e mepledpLkn vooo




Noooc tou Crohn:

Taéwopnon Montreal (ALB)

* A(ge) e NMpoyvwotikn/Bepameutik afia

Al: <16 £tn , e L1/3: cuyvdtepg 6TéVwon
* A2:>16, <40 €tn A v

A3: >40 £tn
 L(ocation)
L1: el\eltiba

L2: kel \Ld-\‘

E\C‘s q:&nenuko“loa

- B(ehaviour)
* B1: ®Aeypovwdng
B2: ITEVWTLKN
B3: ZupLlyylkn




Multiple IBD treatments are available,
with even more approvals expected in the future

2014 2018
1950s 1989 Vedolizumab launched; Tofacitinib
First use First MTX first gut-selective agent approved for UC
of steroids study in UC for UC and CD /JAK inhibitors

D Crowded pipeling,
including multiple

new MOAs
1970 2005 2015 2018 -2019
First use First approval Start of the Ustekinumab
of thiopurines of an anti-TNF biosimilar era approval for CD and UC

for UC and CD

JAK, Janus kinase; MoA, mechanism of action; MTX, methotrexate; TNF, tumour necrosis factor; UC, ulcerative colitis.
Mulder DJ, et al. J Crohns Colitis. 2014;8:341-8; Park SC, et al. Gut Liver. 2015;9:18-27.



BloAoywka pappaka Kot pikpa popla tng @oppakevtikng Oapetpog

otic IONE

ATO TIC CUCTNATLKEC OVOCOKOTAOTAATLKEC Oepareieg og oToxeUEVEC BLOAOYLIKEG Bepareieg

* avil-TNFa
* Infliximab
* Adalimumab
e Certolizumab pegol
* Golimumab
*  AVTL-VTEYKPIVEC
* Natalizumab
* Vedolizumab
e avti-IL12/23
* Ustekinumab

Koptikootepoeldn
O&elomoupiveg
* AlaBslompivn

* MepKamtonupivn
MeBotpeéatn
AVTOYWVLOTEC TNG KAAGLVELPLVNG
* KukAoormopivn/TakpOAlpoug

ATO TIG OTOXEUMEVEC OUOTNMATLKEG OE OTOXEUMUEVEC O€ Opyava BLOAOYLKEC Bepareieg

NEa pkpa popLa (tofacitinib)



Arto ta BloAoyka dapuaka ota NEA pikpa popla

2 o
Aspirin Growth hormone IgG Antibody
21 atoms 3,000 atoms 25,000 atoms
=
=
150 parts 14,000 parts 6,000,000 parts
Ao to oTopa EukoAla XOPrIVrIO'rIC Mapevieptka
Xnuwn ocuvBeon K(')O“tO(; Moplakn cuvBeon

Xwplg avoooyovikotnta ATtOtEAEG[la'thC')tnta Avoooyovikotnta

Alaxomn/Enavayxoprynon AGd)dAt—: La AN\EPYLKEG AVTIOPAOELG



AvooomnaBoyevela o€ oxeon Pe Beparmela

pathogenic and Wm

1 I

@ O

Der
) S

o
-y

1\ &

’.— ~
Zacﬂmnn
oels
(:

- COM%6

o . co
Wy ,'f gﬁu oA g
7.
IL-1.TNF-a 1. cyrokine medated — ° (‘ s
AL BONSE .W CCRYY

[EVETIKN

MikpoBiwpa TTPOdIABEDN

TTAPAYOVTEG

IONE



AvooomnaBoyevela o€ oxeon Pe Beparmela

[EVETIKN

MikpoBiwpa d138gon

[MepiBaAAovTikoi
: : TTAPAYOVTEG
Alatopoyn amontwong

Anpoodopn dlaiwvion TnG GAEYUOVAG IONE

Alatopoyn TwV LNXOVIOUWVY OTTOKOTAOTOONG
XPONIA OAETMONH




AvooomnaBoyevela o€ oxeon Pe Beparmela
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1-2: JAK avaoToAeic

3: avtl-TNFa rmapAayovteg
4: QVTL-LVTEYKPLVEC




ATIO TN VEVLKEUHEVN OTN OTOXEVUEVN avoooAoyLKkn Oepareia

Lumen  phterocyte M cell cell
Epithelium :
s L DC—=_
Lamina proporia -

Fibroblast

IL-10 12
TGFB [~ =) _ Infliximab *
Adalimumab*
Certolizumab pegol*
cps* Golimumab*
T cell

Activatd
macrophage

.—T cell
cell

I T

| Ustekinumab |

o ol o o ol 9l <l
MAJCAM-1 +— Anti-MAdCAM-1 antibody |
adp7

- A Natalizumab*
|—
Integnns Vedolizumab*
Etrolizumab
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Blood vessel

Rolling T cells

Nature Reviews | Gastroenterology & Hepatology |~

E€oubetépwon petafBactwy tng
bAEYUOVAG (KUTTAPOKLVWV)

Avoolakn dLéyepon
MNoapeunodion tng evOOKUTTAPLOG
pnetaBifaonc ocnuatog
KUTTOPOKLVWV

MNopeunodion TG LETOVACTELONG
dbAeypovwd WV KUTTAPWVY OTO
EVTEPO




ovti-Lvteykpivec (SAM inhibitors)

Natalizumab:
Humanized 1gG4/anti-a4-integrin mcAb
inhibits a4B7-integrin/mucosal addressin-cell adhesion molecule-1 (MadCAM-1) interaction
and
a4p1/vascular-cell adhesion molecule-1 (VCAM-1) binding
Vedolizumab: avti-a4B7 (gut selective)

L-selectin

B2-integrin
activation &
//\ 2 ’
b ‘
Y.
E/P-selectin i

Endothelium

CHL L ICAM-1

Rolling Tight adhesion Transmigration
van Deventer SJH. Gut. BMJ Publishing Group. 1997; 40:443-48.




Current and emerging targets in IBD12

@
. (Y Pathogen -

Intestinal lumen
Lk U

.' / /

L IR Py

Lamina propria - /A

Anti-IL-12R
/L23R

1

Anti-E-cadherin

Anti-IL-6R

I—| \ o iy

JAK inhibitors ——|

T

. e
Anti-TNF — ®

inhibitors® | Anti-MADCAM-1
1 T T

Anti-beta
Eaitashelialcal integrin

Lymph node

F— Smad7inhibitors "’

Key

T cells

1. Coskun M, et al. Trends Pharmacol Sci 2017;38:127-142; 2. Neurath MF. Nat Rev Immunol 2014;14:329-342;
3. Spadaccini M, et al. Int J Mol Sci. 2017 18(6) doi: 10.3390/ijms18061276.

Small
molecules

Biological

agents



Current and emerging targets in IBD12
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tofacitinib —— 2
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T
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o : e Key
mc);h;('lmab . apremilast? vedolizumab T.cells Small
adalimumai
golimumab PF-00547659 v AMG. 181 molecules
- 1 T T etrolizumab o
certolizumab pegol Biological
natalizumab a
gents
Ersheslal AJM300
Italicised Approved for
use
in IBD (EMA)

1. Coskun M, et al. Trends Pharmacol Sci 2017;38:127-142; 2. Neurath MF. Nat Rev Immunol 2014;14:329-342;
3. Spadaccini M, et al. Int J Mol Sci. 2017 18(6) doi: 10.3390/ijms18061276.



Oeparneia Bapeldac eltheokoAitidac Crohn

‘Evkoipn Evapén Oepareiog

e Itepoceldn
e Methylprednisolone 60-70 mg/nuépa (20 mg bolus tid ; o cuvexn €yxuon), N
e Hydrocortisone 400mg qid/nuépa iv (100 mg bolus gid 1 o cuvexn €yxuon)

* v uypa, NAEKTPOAUTEC,

e Avtipflotika
e Metayyioeig av xpetaletat (6tatnpoupe Hb>10.0 g/dL);
e BeAtiwvoupue tn Bpedn
e Heparin thromboprophylaxis
e 5.000 ¢puoiknc nmapivng n wooduvapn LMW nrapivng (ektog abBpooc atpoppayiog)

ECCO Guidelines



TLylvetaL av o acBevng dev avtamokplOeL;

l i.v. Steroids l

mn-» -‘-T(m 'OIU
w L Rescue Tx
TPs ‘

Infliximab




Mottt ametuye to VDZ?

MetpLa ipoc Bapeld vooo




The clinical remission rate with VDZ induction therapy increased

from week 6 to week 10 in CD patients with anti-TNFa history

Benefit was evident both at week 6 and 10 in the anti-TNFa naive patient group

S Clinical remission with VDZ induction therapy
Il VDz Week 6 Week 10

Anti-TNFanaive | Anti-TNFa failure

Anti-TNFanaive | Anti-TNFa failure
40- 40— |
g A=11.3 (1.5-21.1) A=11.5 (4.5-18.6)
0=12.6 (3.7-21.4) ; A=4.1 (-1.6-9.8) ﬁ :
30 30~
| 26.6

22.7

Patients, %

Patients, %

n=35/154 (IS 1=22/207 ll n-35/263

n=19/123' @ n=34/128 n=25/227 @ n=52/239

PBO VDZ ‘ PBO VDZ PBO VDZ ‘ PBO VDZ

Clinical remission: CDAI score of <150. CDAI-100 response: 2100-point decrease from baseline in the CDAI score.

A, difference; CD, Crohn’s disease; CDAI, Crohn’s Disease Activity Index; PBO, placebo; TNFa, tumor necrosis factor alpha; VDZ, vedolizumab.
Sands BE, et al. Inflamm Bowel Dis. 2017;1:97-106. Adapted from Figure 1.

GLO/VED/2018-00003. January 2018.



To Vedolizumab eivai o anoteAeopatiko otouc anti-TNF naive aoBevelg
(GEMINI 1 post hoc analysis)

100 - Clinical Response* at Week 6 Clinical Remissiont at Week 52
in Week 6 Responders
Placebo
80 1 M Vedolizumab#*
NS !
s 60 - 53,1 i
= ; 46,9
26,3 e i
20 | ) 19,0
| 5,3
0 i
Anti-TNFa-naive Anti-TNFa-failure Anti-TNFa-naive Anti-TNFa-failure
n= 76 130 63 82 79 145 38 83
Mean A% 26.4 18.1 28.0 29.5
(95% Cl)  (12.4-40.4) (2.8-33.5) (14.9-41.1) (12.8-46.1)

Post hoc analysis in anti-TNFa-naive patients and prespecified exploratory analysis in anti-TNFa-failure patients. *Clinical response=total Mayo score reduced by >3 points and by >30% from baseline, with rectal bleeding subscale either
decreased by >1 point or absolute score 0 or 1. tClinical remission=Mayo Clinic score €2 and no subscore >1. ¥Patients received vedolizumab during induction and vedolizumab every 4 or 8 weeks during maintenance. Mean A% (95%
Cl)=mean percentage point difference between vedolizumab and placebo (95% confidence interval). Cl=confidence interval; TNFa=tumor necrosis factor alpha.

Adapted from Feagan BG et al. Clin Gastroenterol Hepatol 2017;15:229-239.



B Placebo HE vedolizumab, every 8 wk [l Vedolizumab, every 4 wk
(MN=153) (M=154) (N=154)

GEMINI 2: maintenance of remission in o] voo | e | tmem

43.5 45.5

Patients (%)
w
=}
!

39.0 354

moderate-to-severe CD with VDZ

Clinical CDAI-100 Glucocorticoid- Durable
Remission Response Free Remission Clinical
Remission

A. Patients who achieved clinical remission i B R S R

.

at week 6 and at week 52 were still in e T
Clinical Remission (CDAI <150), Clinical 5 PR SRR SRR
Response (|, CDAI-100), Steroid-Free E -
Clinical Remission, Durable (continuous) 5 ]

=

Clinical remission.

¥ T T T T T 1
o 6 14 22 30 38 46 52

B. Proportions of patients who were in week
clinical remission from week 6 to week 52 R R ———
C. Proportions of patients who had a CDAI- 5 - s k52 placen v vescumap evey o
& oo
100 response from week 6 to week 52. : o
VDZ g4 or g8 weeks vs Placebo £

T T T T U T d
v} & 14 22 30 38 46 52

Sandborn WB et al. N Engl J Med 2013;369;711-721 Week




Aocoloyko oxfua IFX

4 A

O¢epaTtreia epodou O¢gpatreia cuvTRpnong

5mg/kg cwpaTikou Bapoucg NN 5mg/kg cwpatikou Bapoucg
0, 2 ka1 6 eBOouddeC KAOe 8 eFOONAdES




CCFA and IOIBD

members survey

Aocoloyko oxnpua IFX otnv oeia Bapeld vooo

76% of responders
IFX intensified regimens

Dose > 5mg/kg Accelerated dose both

This regimen was standard practice
for some responders

Most used empirical IFX dosing according to
disease severity, serum CRP & albumin levels
and/or serum IXC levels




Pharmacokinetic mechanisms influencing the

clearance rate of IFX in acute severe UC

\\Ilblnﬂiximab ‘ Mononuclear cell i‘\( Immunoglobulin G °|r Anti-drug antibody INTESTINAL LUMEN
-Albumln . Th lymphocyte . B lymphocyte QO TNF-o

I":-‘Ieonatal . Neutrophil B Endothelial cell 'ﬁf
Cc receptor
@ Protease @ A

Damaged barrier
A @ Fecal infliximab loss

b

b ¢

MNeonatal Fec receprbr

D
Reduced infliximab ?‘f"? **\f’= =‘: W @&
recycling - .

1 “n" 0 0 .o

Increased q_ . @] QF High inflammatory load

proteases ‘L ‘0

Anti-drug antibody \
formation

Infliximab neutras':zann

Increased infliximab use
@
(@]
C . o LAMINA PROPRIA

P. Hindryckx et al, APT 2017




Surrogate markers for IFX failure in acute severe IBD

[eveTikn npodiaBeon (HLA-DRB1*03) (1 avoooyovikoTnTa)
Appeveg (1)

Augnpevn CRP (1)
XapnAn ouykevtpwon aABoupivng (1)
Au&nuevo kAaoua CRP/albumin

EkTeTapevn vooog, Babeld eAkn, anoyupvwHevoc BAEVVOYOVOCG, EIAEOC
AenTou evTepou (1)

Au&nueva enineda TNFa oTtov 1070 (1)
>UYyX0pnynon avoookaTaoTaATIK®wV ()
BMI: 1000 au&nuevo 000 Kal PEIWPEVO (1)

P. Hindryckx et al, APT 2017; Papamichael K et al ECCO 2016; Xu Z et al J Clin Pharmacol 2015; 55(Suppl 3):S60-74.



ALOPOPETIKEC AVAYKEC PAPUAKOU QVAAOYQA UE TNV TIEPLTTTWON

N. Crohn MepupwKTLKN VOCOC

—_ P <0.0001 100% . Rate of mucosal healing
'_EI 18 ; . \ 90% ] , 86%
< I 15.8 (IQR: 2.7-9.9) 80% Rate of fistula healing 16%
2 , 71%71%
= 70% " Rate of fistula closure
= 14 ol
0] o,
E 12 s 60% .
X E 50% 47% %
= 10 g ° 41% 42%
- 8 5 40%
% B . © 30% 219 259,
g 4.4 (IQR:0-9.8) 20% - 18%
= 4
< 10% 7%
2 2 =
2o 0%Iﬂ" b level Infliximab level Infliximab level Infliximab level
= - - - - . _ nfliximab leve nfliximab level nfliximab leve nfliximab leve
Fistula healing (n=63)  No fistula healing (n = 54) 0-2.8 pg/mL 29-10pgmL  10.1-201 pg/ml  20.2-50 g/l
LIt o —_
E . T
5 300 p=>0.0001 § 30 0]
3 3 p>=0.0001
'g 20 07 m o p>0.0001 :E 20 .0 027 =
2 g 18 fisol
é N 13 3] T o é | o0 Gl s
p=0.01 0.0 e p=0.002 p=0.9
[11] [Bo] ]
| 2 ﬁ 39] =
o T T - T :
Week 2 Week 6 Week 14 B ’ Week 2 Week 6 Week 14 Week 30

Yarur et al. Aliment Pharmacol Ther 2017
Davidov Y et al. J Crohns Colitis. 2017 May 1;11(5):549-555



|6avikn xopnynon tou infliximab

e Kplown eivat n 1n xopnynon BloAoyikol pappakou
* [6lwg xpnatpkov (omwc to inmfliximab)

e AVOOOYOVLKOTNTO VTL AvOCOaVOXNG

e Juyxopnynon avoookataotaAtikou (alaBelompivn)

* Proactive TDM
* MéEtpnon enumedwy Kol KABopLopog TtoTe Kal ot doon Ba Swooupe



|6avikn xopnynon tou infliximab

O¢epartreia QOdOU: O¢partreia ouvTApnong
5-10 mg/kg owy. BAPOUS | m———) 5mg/kg owpaTikou Bapoug
TNV €douada 0 KAOe 8 eROONAdEC

Proactive TDM
Métpnon ermumedwy dapuakou

Proactive TDM
Métpnon enuméedwy papuakou
PUBuion 6060on¢ tou dpappakou OepaTTeia GUVTFPNNC

OTLC e|3§ 2 Ko 6 augnon d6ong (10mg/kg ZB)

N L . ,
Ertttaxuvopevo 6060A0YLIKO oxNUa " pslwo’r] psao&acmuan?g Oepareiag
N Kal Ta 2, av xpelaceral

(0,1,46) max 10mg/kg £B q4¢Bd)
OTLG EYKEKPLULEVEG N A/kai

avénuevec SoOoeL , ,
Snpeves 6 TTPOCONKN AVOOOKATAOTOATIKOU




Entimeda Qappakov (TL) — Avtiowpata

l Unacceptable Toxicity

Therapeutic
Drug Window
Level
in
Blood

IC 50 1

3 Poor Activity Poor Activity

® S &

o=

Time after taking Drug

Table 1. Range of rates (%) of ADAbs formation to biologics in patients with IBD2t.

Biologic agent All studies [n) CD (n) uc (n) CD or UC (n)
Infliximabr* 0.0-65.3 [73) 2.9-60.8 (22) 6.1-41.0 (8] 0.0-65.3 (43]
Adalimumab 0.3-38.0(22) 0.3-35.0 (11) 2.9-5.3 (3] 14.0-38.0 (8)
Certolizumab pegol 3.3-25.3 [4) 3.3-25.3 (4] - -
Vedolizumab 1.0-4.1 (4] 1.0-4.1 (2] 3.7 (1] 4.0 (1)
Golimumab 0.4-2.9 (2] — 0.4-2.9 (2] -
Ustekinumab 0.7 (1] 0.7 (1) - -

a0nly studies reporting rates of ADAbs were included [eight studies did not report specific proportions of patients
developing ADAbs).

blmmunogenicity analyses are product- and assay-specific.

cOne selected study was excluded from analysis as this had a small sample size [n = 28] and a high rate of
immunogenicity [79%].

—, no publications available; ADADbs, anti-drug antibodies; CD, Crohn’s disease; n, number of studies;

UC, ulcerative colitis.

S. Vermeire et al. Therapeutic Advances in Gastroenterology 2017



Trough Level-driven strategy at IFX induction

(Leuven data)

Univariate analysis: baseline variables associated with early Mucosal Healing

Baseline variables Early MH No early MH 95% CI
n= 54 (53.4%) n= 47 (46.6%)
Gender: Female, (%) 25 (46.3) 12 (25.6) 0.039 25 1.1-538
Age at 1T IFX, median (IQR), years 45 (29-54) 47 (30-53) 0.622
BMI median (IQR), Kg/m? 25.7 (22.1-29)  24.5(20.4-28.2) 0.177
Smoking (%) 6/53 (11.3) 6(12.8) 1.000
Disease duration, median (IQR), years 4.2 (1.1-10) 4.1(1.3-10.8) 0.984
ion: itis) (%) 32 (59.3) 31.(6R) 0.541
IConcomitant IMM at 1%t IFX, (%) 32 (59.3) 17 (36.2) 0.028 2.6 1.1-5.7
Concomitant CS at 15t IFX, (%) 20 (37) 16 (34) 0.836
Induction therapy 10mg/Kg, (%) 1(1.8) 2(4.2) 0.596
Baseline albumin, median (IQR),g/L 42.3 (39.3-45.2) 41.8 (38.3-43.7) 0.217
Acute severe ulcerative colitis, (%) 11 (20.4) 5(10.6) 0.275
Baseline CRP > 5mg/L, (%) 30 (55.5) 23 (48.9) 0.553
Baseline endoscopic Mayo score 3, (%) 27 (50) 27 (57.4) 0.549

*Mann Whitney U test for continuous and Chi-square test for categorical variables

Papamichael K et al CGH 2017




Trough Level-driven strategy at IFX induction

ROC analysis of IFX TC at weeks 2, 6, and 14 associated with early MH
Week 2 Week 6 Week 14

-
o
7

o
Ll

0.81
2

-‘E‘ g 061 é 0.6

c | 4

§ 3 04 3 04

021 0.21

" AUC=0.638 (85%CI0.530-0.747), p=0.018 "~ AUC=0.688, (95%CI: 0.585-0.792), p=0.001 0.0k ALfC =0.781, (95%CI: 0.679-0.882), p<0.001
T PR “00 o2 o0 o5 o8 10 00 02 04 06 08 10
1 - Specificity 1 - Specificity 1 - Specificity

IFX TC, cut-off (ug/ml) -__m 95% CI
Week 2, >28.3 0.002 1.9-19.3
Week 6, >15 0.001 4.3 1.8-10.2
Week 14, >2.1 <0.001 9 3.2-25.3

*Chi-square test

Papamichael K et al CGH 2017




Proactive TDM kol n xpnolpuotnTa Tou otnv BeAtiwon tou
EAEYXOU TWV OUUMTTWHUATLKWY acBevwv




Entimeda IFX pg/ml

Entineda infliximab petd and eyxvosic 10mg/kg 2B

30

25

20
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l/l\l |

Avtiowparto

kata IFX:
9ug./ml l
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