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AHAQZIH 2YTKPOYZHZ 2YMODOEPONTQN
(Disclosures)

Abbvie (Humira) Twuntikeg AuotBec, Taéldtwtikec Xopnylec
Aenorasis (Inflectra) Twuntikeg AuotBec, Taéldtwtikeg Xopnyieg
Janssen (Stelara) TiuntTikec AUoLBEC
Merck (Remicade, Simponi) Twuntikeg AuotBec, Taéldtwtikec Xopnylec
Pfizer (Xeljanz)* Tiuntikec AUOLBEC

Takeda (Entyvio) Twuntikec AuotBec, Taéldiwtikec Xopnylec



Noooc¢ tov Crohn-BloAoyilkEc Oepameiec

Infliximab-1998
Adalimumab-2007
Vedolizumab-2014
Ustekinumab-2016



EAKwONC KoAitida-BloAoyikec Oepameiec

Infliximab-2005
Adalimumab-2012
Golimumab-2013
Vedolizumab-2014
Tofacitinib-2019*



American College of Gastroenterology
Digestive Disease Specialists Committed to Quality
in Patient Care

Noooc¢ tou Crohn

24. Anti-TNF agents (infliximab, adalimumab) should be used to treat Crohn’s
disease that is resistant to treatment with corticosteroids (strong recommendation,
moderate level of evidence)...

25. Anti-TNF agents should be given for Crohn’s disease refractory to thiopurines or
methotrexate (strong recommendation, moderate level of evidence)...

27. For patients with moderately to severely active Crohn’s disease and objective
evidence of active disease, anti-integrin therapy (with vedolizumab) with or without
an immunomodaulator is more effective than placebo and should be considered to be
used for induction of symptomatic remission in patients with Crohn’s disease (strong
recommendation, high level of evidence)...

30. Ustekinumab should be given for moderate-to-severe Crohn’s disease patients
who failed previous treatment with corticosteroids, thiopurines, methotrexate, or
anti-TNF inhibitors or who have had no prior exposure to anti-TNF inhibitors (strong
recommendation, high level of evidence)...

Lichtenstein, Am J Gastroenterol 2018



American College of Gastroenterology

Digestive Disease Specialists Committed to Quality
in Patient Care

Noooc¢ tou Crohn

33. Anti-TNF agents (infliximab, adalimumab) can be considered to treat severely
active Crohn’s disease (strong recommendation, moderate level of evidence)...

34. Infliximab may be administered to treat fulminant Crohn’s disease (conditional
recommendation, low level of evidence)...

35. Infliximab is effective and should be considered in treating perianal fistulas in
Crohn’s disease (strong recommendation, moderate level of evidence)...

36. Infliximab may be effective and should be considered in treating
enterocutaneous and rectovaginal fistulas (strong recommendation, moderate level
of evidence)...

37. Adalimumab may be effective and should be considered in treating perianal
fistulas (strong recommendation, low level of evidence)...

58. In high-risk patients, anti-TNF agents should be started within 4 weeks of surgery
in order to prevent postoperative Crohn’s disease recurrence (conditional

recommendation, low level of evidence)...

Lichtenstein, Am J Gastroenterol 2018



EUROPEAN CROHN'S & COLITIS
ORGANIZATION

EAkwéNc KoAitidba

111.Patients with steroid-dependent disease should be treated with a thiopurine
[EL2], anti-TNF [EL1] [preferably combined with thiopurines, at least for infliximab
[EL2]], vedolizumab [EL2], or methotrexate [EL2]...

11J. Moderate disease refractory to oral steroids should be treated either with
Intravenous steroids [EL4] or anti-TNF [EL1] preferably combined with thiopurines, at
least for infliximab [EL2], vedolizumab [EL2], or tacrolimus [EL2]...

11K.Patients with moderate colitis refractory to thiopurines should be treatedwith
anti TNF [EL1], preferably combined with thiopurines, at least for infliximab [EL2], or
vedolizumab [EL2]...

11H.The response to intravenous steroids should be best assessed by the third day
[EL3]; In non-responders, treatment options including ciclosporin [EL1], infliximab
[EL1], tacrolimus [EL2], or surgery should be considered...

Harbord, Journal of Crohn’s and Colitis 2017



EAAaSa: Oepamneutika MpwtokoAAa ko IONE
EAkwSNG KoAitida
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2Uykplon petaéL twv anti TNF o€ vooo tou Crohn

Induction of Clinical Remission at Week 4 In
Crohn’s Disease:
Certolizumab, Adalimumab, Infliximab

100 j Cerodizumab  Certolizumab
Adalimumab’ Infliximab*
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2 Bandbom et al. N Engl J Med 2007

3. Hanauer ¢f ol Gastroenteralogy 20061 300323333

4. Targan et al. N Engl J KMed 19907 3510281000

p<0.05
NE& HNon-significance




Anti TNF otnv EAkwdn KoAitida

Proportion of Patients with a Sustained Clinical Response [Panel A) and in Sustained Clindcal
Remission (Panel B) in ACT 1 and ACT 2

Adalimumab Induction for Ulcerative Colitis
Results at Week 8

== Placebo Adalimumab

2 Ty (n=248) (n=248)
Rugbedts P, Sascibom W, ot ol N Engl J Masd 2005183 24822414 d d d i

®

Golimumab Induction for Ulcerative Colitis
Clinical Responset at Week 6
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* p<0.0001 vs. placebo

Clinical Remission C -

29.0

Sandborn W.
Gastroenterclogy
2014

Proportion of patients (%)

Placebo 200 mg — 100mg 400 g — 200 mg
(n=256) (n=25T) (r=258)

"Defined &3 8 docrearo from baseling in the Mayo score by & J0% and & 3 points, with sither 3 decreass from baseline in
the recail bleading subscore of = 1 or 8 recial bleooing subscone of 0 or 1
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Vedolizumab-EAkwdn¢ KoAitida

47 1 Week &

WFiacehg (Ne143) OVedoizuman (He225)

*
16.9

54

248

GEMINI 1

409

Clinical response Clinical remission Mucosal healing

* p<0.001

50 o

30 9

20 1

10 1

448

T
Clinical Remission Mucosal Healing

Randomized responders
Week 52

*
45.2
H Placebo
H Vedo O8wks
O Vedo Qd4wks
—
Steroid-Free
Remission

Feagan, NEIM 2013



EAkwONC KoAitida kot BLoAoylkeEC Ospameiec
Induction incremental benefits (Deltas)

Response Remission Mucosal Healing

m\VDZ MWIFEX WNADA EGOL
Feagan BG. NEJM 2013
Rutgeerts P. NEJM 2005
Sandborn WJ Gasfro 2012
Sandborn WJ Gasitro 2014




Noooc tou Crohn kot BloAoylkéC Oepareieg
Induction incremental benefits (Deltas)

Response Remission CSFREM

®VDZ mIFX ® ADA WCTZ

Sandborn WJ. NEJM 2013
Sandborn WJ. NEJM 2007
Colombel et al. Gastro 2007
Hanauer et al. Lancet 2002




Induction o€ naive agBeveic pe voco tou Crohn
Sradopéc BloAoyikwv Beparmnelwvy;

40
as 33
30
25 22
20
15

12

10

Proportion of patients in
remission

Vedolizumab (week 6) Infliximab (week4) Adalimumab (week 4) Certolizumab (week 6)

B Treatment Placebo Sands BF, Gastro 2014
Targan SR, NEJM 1997

Hanauer SB, Gastro 2006

Sandborn WJ, NEJM 2007
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Ustekinumab o€ vooo tou Crohn

Clinical Response at Week 6
(2100 point CDAI reduction)

P=0.003

33.7

Placebo 130 mg ~6 mg/kg*

Ustekinumab

Feagan, NEJM 2016



Tofacitinib

a) Patients in remission at Week 8 in OCTAVE Induction 1 and 2

Proportion (%) of patients

with remission

100 -

20 1

11.6%
(7.7, 15.5)
1

176

14 159
234 905

All patients

12.3% 10.6% 11.3% 8.2% 6.2% 16.6%
(5.0, 19.5) (7.3, 13.9 (7.0, 15.7) (4.6, 13.7) (2.0, 10.3) (11.2, 21.9)
1 1 1 1 1 1
24.1
. 16.6
1 . 9.2 75
ool oM em e
13 106 1 53 1 39 ' 0 14 1 19 0 31 '
110 440 124 465 85 312 39 153 74 253 43 187
Prior TNFi failure  Prior TNFifailure  Failed 1 TNFi Failed =2 TNFi  Prior TNFifailure  Prior TNFi falure
No Yes primary NR secondary NR

Il Placebo (N=234)

B Tofacitinib 10 mg BID (N=905)

Sandborn, NEJM 2017



2UYKpLon Blrodoywkwv Beparmnetwv kat KAwikéc MeAEteg

* Aev untapyouv Head to Head peA€tec
 Comparative Effectiveness Research (CER)-Etepoyévela

-study time-points

-prior anti-TNF exposure

-study populations

-study endpoints

-large placebo effect

-dosing

* NEecg peAETeg

-placebo;

-superiority; (cUykplon pe oAU amoteAeopatiki Beparmeia-anti TNF)

-non inferiority (inferiority margin)

better/? Safer? Easier? Cheaper?




BloAoyikec Oepaneiec kot Nooog tov Crohn
Network Meta-analysis
8 RTCs, 1458 pts

Certolizumab pegol

Adalimumab Vedolizumab

Ustekinumat
Infliximab

Placebo

Singh, APT 2018



BloAoyikég Oepaneiec o€ bio-naive aoBeveic pe voco tou Crohn

Eraywyn 'Ydbeonc SUCRA
Surface Under the Cumulative Ranking
 Placebo 20,0%
* Infliximab 59,6% | | * Infliximab 0,90
 Adalimumab 48,7% | | * Adalimumab 0,75
e Ustekinumab 40,7% | | = Ustekunumab 0,56
* Vedolizumab 40,2% | | = Vedolizumab 0,55

Maintenance: Adalimumab, Infliximab,2™ line: Ustekinumab (adalimumab if LOR)

Singh, Aliment Pharmacol Therap 2018




BloAoyikec Bepaneiec kat EAkwdNnc KoAltida
Network Meta-analysis
12 RCTs, 2720 patients

Golimumab

Adalimumab
Vedolizumab

Totacitinib

Infliximab

Placebo

Singh, APT 2018



BloAoyikég Oepaneiec o€ bio-naive aoBeveic pe EAkwén KoAttida

Emaywyn Yéeong
Remission %

SUCRA
Surface Under the Cumulative Ranking

* Placebo
Infliximab
Vedolizumab
Golimumab
* Tofacitinib
Adalimumab

9,81%
30,9%
31,6%
23,0%
18,9%
16,1%

Infliximab 0,85
Vedolizumab 0,82
Golimumab 0,58
Tofacitinib 0,43
Adalimumab 0,31

2nd | ine SUCRASs: tofacitinib 0.96, vedolizumab 0.62, adalimumab 0.31

Singh, Aliment Pharmacol Therap 2018




PNR versus LOR/Intolerance to anti-TNF:
27% MLKPOTEPN OVTATIOKPLON € 2"S ypa NG BloAoyikn Ospaneia

Response to Second-line Biologics - Prior PNR vs. Intolerance

Risk Lower Upper

Study name

ratio
GEMINI-I Induction 0.44
GEMINI-l Maintenance  0.52
GEMINI Il and NI 1.08
GEMINI Il Maintenance 1.1
CERTIFI 0.73
UNITI 1 0.69

Primary Non-Response vs. Intolerance (.76

limit
0.08
0.29
0.64
0.64
0.38
0.53
0.61

limit
2.38
0.93
1.81
192
1.38
0.89
0.96

Events / Total

Group-A Group-B

3/44 2/13
11/33 14722
25/109 20/94
20/68 17/64
10/36 18747

72 /305 105/ 306
141/ 595176/ 546

Risk ratio and 95% CI

01 02 05

Inferior Response

1

2 5 10

Superior Response

Singh, JCC 2018



Anti-TNFs-To§ikotnta

Avoooyovikotnta

Avtidpaoeig otnv €yxuon (infliximab)

Avtidpaocslc kabuotepnuéevng unepevaocOnoiog (infliximab)

Torkég avtidpaoeilg oto onpeio tng €yxuong (adalimumab, golimumab)
Auto-avtiowpata (kupiwg infliximab, Alyotepo adalimumab)
DappokeUTIKOG AUKOG

Non Hodgin Aépudwpa (kat to nruatoomAnviko Aéppwpa o veapn nAkio
ne infliximab i adalimumab ko alaB@onpivn)

2oBopEc NoLUwEELG
Eukauplakég Aotpwéerg (bupatiwon, totomAacuwon)
AnopueAvwtikil NGoog



Anti-TNF kot Kivéuvocg yia Zoopec NAolpwEELC
Anti-TNF Monotherapy, Combination Therapy, Thiopurines

Table 3. Multivariable Adjusted HRs (95% Cls)” of Serious Infections According to Medication Exposure, Overall and by
Infection Site

Exposed to Combination Exposed to Combination Exposed to
Therapy vs Anti-TNF Therapy vs Thiopurine Anti-TNF Monotherapy
Type of Infection Monotherapy Monotherapy vs Thiopurine Monotherapy

Serious infections, overall

1.23 (1.05-1.45)

2.11 (1.80-2.48)

1.71 (1.56-1.88)

Pulmonary infections 1.40 (0.99-1.98) 3 14 (2.24-4.40) 2.24 (1.83-2.75)
Gl infections 1.34 (0.93-1.93) 84 (1.30-2.60) 1.37 (1.12-1.68)
Skin infections 1.08 (0.76-1.54) 1 86 (1.30-2.68) 1.72 (1.38-2.15)
Urinary tract infections 0.89 (0.56-1.41) 1.69 (1.07-2.67) 1.90 (1.47-2.45)
ENT infections 1.47 (0.60-3.59) 1.95 (0.80-4.73) 1.32 (0.83-2.12)
Musculoskeletal infections 1.89 (0.78-4.55) 2.58 (1.07-6.23) 1.36 (0.68-2.73)
Other infections 1.26 (0.89-1.79) 2.03 (1.44-2.87) 1.61 (1.29-2.01)

Anti-TNF vs Thiopurines: X 1.7

Unexposed: 8,4/1,000 patient/years

Thiopurines Monotherapy: 10,5/1,000 patient/years RR:1,3
Anti-TNF Monotherapy: 18,9/1,000 patient/years RR:2,3
Combination Therapy: 22,4/1,000 patient/years RR:2,8

Kirchgesner, Gastro 2018



Anti-TNF kot Kivéuvog yiat Eukoipltakeg Aotuwéeig
Anti-TNF Monotherapy, Combination Therapy, Thiopurines

Table 4. Multivariable Adjusted HRs (95% Cls)” of Opportunistic Infections According to Medication Exposure, Overall and by

Pathogen
Exposed to
Combination Exposed to Combination Exposed to Anti-TNF
Therapy vs Therapy vs Thiopurine Monotherapy vs
Type of Infection Anti-TNF Monotherapy Monotherapy Thiopurine Monotherapy

Opportunistic infections, overall
Viral infections
Mycobacterial infections
Bacterial infections
Fungal infections

1.96 (1.32-2.91)
1.98 (1.00-3.94)
2.17 (1.08-4.36)
1.99 (0.99-4.01)
0.78 (0.21-2.88)

2.11 (1.45-3.08)
1.13 (0.62-2.08)
4.30 (2.10-8.80)
4.73 (2.10-10.7)
0.96 (0.26-3.61)

1.08 (0.83-1.40)
0.57 (0.38-0.87)
1.98 (1.15-3.40)
2.38 (1.23-4.58)
1.24 (0.49-3.16)

-Anti TNF av€avouv tov Kivouvo yia eukatplakeg Aotpwéeic (Tbc, Bacteria)
-Olonoupivec av€avouv Tov Kivduvo yLa LOYEVELG EUKALPLAKEC AOLUWEELC

Kirchgesner, Gastro 2018




Anti-TNF kat Kivéuvocg yia Aépdwpa

Anti-TNF Monotherapy, Combination Therapy, Thiopurines

Table 2. Incidence of Lymphoma According to Exposure Group

Unexposed to Thiopurines  Exposed to Exposed to Exposed to
Overall or Anti-TNF Agents Thiopurine Monotherapy  Anti-TNF Monotherapy  Combination Therapy
(1060336 PY) (838611 PY) (129743 PY) (77 229 PY) (14753 PY)
No.of IR per 1000PY No.of [IRper1000PY No.of IRper1000PY No.of IR per1000PY No.of IR per 1000 PY
Lymphoma Type Events (95% Cl) Events  (95% Cl) Events (95% CI) Events (95% Cl) Events (95% Cl)
All Patients
All lymphoma 336 0.32 220 70 2 14
(0.28-0.35) (0°Z23-0.29) 0. Z1-0.67) (0°Z7-0.55) 0.45-1.45)
Hodgkin lymphoma 55 0.05 30 0.03 13 0.10 6 0.08 6 0.41
(0.04-0.07) (0.02-0.04) (0.05-0.15) (0.02-0.14) (0.08-0.74)
Non-Hodgkin lymphoma 281 0.27 190 0.23 57 0.44 26 0.34 8 0.54
(0.21-0.33) (0.20-0.26) (0.33-0.55) (0.21-0.47) (0.16-0.92)
Patients With Incident IBD?
All lymphoma 69 0.27 48 0.24 12 0.39 5 0.24 4 0.79
(0.21-0.33) (0.17-0.31) (0.17-0.61) (0.03-0.45) (0.01-1.57)
Hodgkin lymphoma 13 0.05 10 0.06 1 0.04 0 0 2 0.40
(0.02-0.08) (0.03-0.09) (0.0-0.10) (0.0-0.95)
Non-Hodgkin lymphoma 56 0.22 38 0.19 11 0.36 5 0.24 2 0.40
(0.16-0.28) (0.13-0.25) (0.15-0.57) (0.03-0.45) (0.0-0.95)

Abbreviations: IBD, inflammatory bowel disease; IR, incidence rate; PY, person-years; TNF, tumor necrosis factor.

# Patients with incident IBD account for 254 927 PY of follow-up overall: 198 555 as unexposed, 30 698 as exposed to thiopurine monotherapy, 20 637 as exposed
to anti-TNF monotherapy, and 5037 as exposed to combination therapy.

Treatment No thiopurine Thiopurine IFX Combotherapy
no IFX mono mono
Pts.yrs 522 487 111 113 60 736 11 514
Lymphoma
n 166 56 31 13
HR (IC,:) 2.02 (1.08-2.26) | 1.75 (1.15-3.03) | 4.83 (2.51-9.16)

Lemaitre, JAMA 2017




Anti-TNF kat Kivéuvog yia Aotpwéerc
Anti-TNF Monotherapy, Combination Therapy, Thiopurines

Incidence rates per
10 000 person-years
(unadjusted)

Serious
infections

Opportunistic

infections
Viral

Bacterial

Thiopurine
monotherapy

PHILAAREE AR ARH0D MR AREEE HHIAE HEINY
PRI HAR0E ARREARNED HRNOPOOEE H4000 0004

LR LU R

LR

e e ¢
#

Gastroenterology

O kivéuvoc odeiletarl kKupiwe otoug anti-TNF

Kirchgesner, Gastro 2018



Anti-TNF (combo) kat peyaAn nAwia:
Alyotepn aopAaAeilor AAQ KOIL ATTOTEAECHATIKOTNTA

0.01
0.008
500 —Combination Therapy Monotherapy -
4000 3
= 0.006
E 3500 3
=
-E. 3000 = 0004 —=-Age 25
“w
= 2500 o e
® § 0002 Age 35
2000 2 = Age 45
g o g o -5~ Age 55
1000 K] ~#=Age 65
£ .0.002 i
500 g ge 75
1] o g g -0.004
35 a5 55 -
Age (years) -0.006
Comblinetion therapy 132 293 623 1262 2601 4196

-0.008

Scott, Clin Gastroenterol Hepatol 2016



Vedolixumab kat AcpaAsia

e [poypoapupo KAwikwv MeAstwv GEMINI

-XWPIC onUaVTIKA avénuévo Kivouvo cofapwv AoLLWEE WV
-KOVEVQA TTEPLOTATIKO PML
-TtapAyovTeC KvdUvVou yla AolpwéeLg: otepoeldn, anti TNF amotuyia
Colombel, Gut 2017
* No black box warning
e [lepleyxelpntikn xpnon HaAlov aocdaAng
Lightner, JCC 2017



Ustekinumab kot acdpalewla

Figure 3. Rates of Serious Infections per 100 Patient-Years Within 91 Days of
Biologic Administration

10 - N IBD Subset

A N Full PSOLAR Population
=
-E w 8-
83
= g 5.75
3 5
3o
— L}
o o
T 2_
=
€
0 - e
UST IFX MNon-sponsor Non Biologic Total
Patient-Years (N) Biologic
IBD Subset 218 226 301 173 918
Full PSOLAR 7944 3301 12823 16322 40389

Loftus, ECCO 2016



BloAoyikec Beparneiec kalw Qupatiwon

* Comparison of active TB cases
across infliximab, golimumab and
ustekinumab development

programs
1.
$
r 15
! a
LR
. L
E ; L L0 =015 0.5)
& 0.39
£ g (R0 =04 03
:E. 05 0.24
z 5K O = .06, 0.04)
Infiximab Gollmumab Ustekinumab
All Trial Population'*  All Trial Population™  All Trial Population™
Exposure In

Patlent- Years 6120 14318 jrars]



‘E€¢untvn Xpnion Vedolizumab o€ Noco tou Crohn

w

3

>~
|

20%

10% -

Proportion achieving outcomes after 26 weeks

<
X
|

CREM CSF-REM

No prior No prior No prior fistulizing Baseline .
bowel surgery TNFa-antagonist disease albumin —
. . . + 0.4 points | — 0.5 points if 3.0 —10.0 mg/L
+ 2 points + 3 points * 2 points per unit (g/L) | = 3.0 points if >10 mg/L
50% =
Probability of response to VDZ
Bl Low (<13 points)
40% — 38% B Intermediate (>13 and <19 points)

B High (>19 points)

Deep
remission

CSF-deep
remission

Dulai, Gastro 2018



CD: Vedolizumab Precision Tool

Clinical Prediction Tool Development for Vedolizumab Use in Crohn’s Disease

MODEL DEVELOPMENT

Individual Participant Data
GEMINI 2 RCT

Steroid-Free
Remission

Durable
Remission

Clinical
Remission

MODEL VALIDATION

VICTORY Consortium
Clinical Practice Cohort

Common Predictors

+ No prior bowel surgery (+ 2 points)

* No prior anti-TNF exposure (+ 3 points)

+ No prior fistulizing disease (+ 2 points)

» Baseline albumin g/L (+ 0.4 points per g/L)
+ Baseline CRP mg/L

(- 0.5 points if 3.0-10.0 mg/L
- 3.0 points if > 10 mg/L)

Low Probability
of Response
(= 13 points)

High Probability
of Response

(> 19 points)

Gastroenterology

Dulai, Gastro 2018




BMI Kauw Avtanokpion o€ BioAoyikn Oeparmeia
54 cohorts, 19,372 patients

Subgroup Analyses
Obesity and Failure to Achieve Remission/Response

Odds Lower Upper

Subgroups Categories (Mo. of Studies)

Study
Design

Diseases

Qutcome
Definition

Exposure
Comp-
arators

Dosing
Type

RCTs (23)
Observational (32)

Rheumatoid Arthritis (11)

IBD (19)

Psoriasis/Psoriatic Arthritis {19)
Spondyloarthopathies (&)

Disease Activity Indices (31)
Failure of Therapy (14}

Obese vs. Non-Obese (12)
Obese vs. Normal BMI (15)
Overweightvs. Normal BMI ()

Weight-based Dosing [15)
Fixed Dose [28)

Ratio

1.46
1.65

1.83
1.13
1.50
419

177
1.19

192
1.99
124

1.72
138

Limit
1.26
1.38

1.54
0.92
1.24
1.73

146
1.00

136
148
0.83

1325
132

Limit
1.70
198

217

139

182
1015

214
141

271
268
186

2.36
156

Odds Ratio and 95% CI

i

.I.I

H-=

i

- 5

=
n
Pt

Superior

1

Inferior

10

» € OAEC TIC PEUUOTOTIAOELEC KAKOC TIPOPAENTIKOC SelKTNC anavinong o€ anti-TNF
»1 Kg/m2 avénon tou BMI, 6,5% vnAdtepn niBavotnta anotuyiag anti-TNF

>IBD;

Singh, PLoS one 2018



Tofacitinib kot EAkwénc KoAitida

Sl Potential for use in mild,
moderate, and severe UC

A Y

Effective in patients previously : S
treated with anti-TNF agents }'_ _{ Rapid absorption time ]
L.

Fomniiaifiaiine inenpy ._' Advantages of tofacitinib .
after 5-ASA and steroids ] 9 Short serum half-life
\
Potential high -
[ cost-effectiveness ratio ] ¢ 4’[ Experience in RA J

3

[ No immunogenicity ] [ Experience in the elderly ]

-

-

AvoookataotoAn, Eprintac Zwotnpog;
YnepAuudaipia;
Konon;

Danese, Inflamm Bowel Dis 2018



SONIC: Infliximab combo vs mono:
ta enineda papuakov kavouv tn dwadopa -TDM

HIFX W IFX+AZA

— 100
80
60
40
20

Ql Q2 Q3 Q4
N= 51 52 51 52
IFX Concentration at Week 30.

Proportion of
Patients (%

Q1: <0.B4 pg/mi; O2: 0.84 pg/ml to <2.36 pgfmL; Q3: 2.36 pg/mL to <5.02 pg/ml; O4: 25.02
pe/mL

W IFX WIFX+AZA

Eﬂ NS NS NS NS
'; . I | k | I I

Y X100 - 6.2

£ = 78.6
S © 80 {6ls 65.2 66.7 /33 71.1
< o GO -

ﬂ oc

5 30

- ] n=39 n=12 n=21 n=30

m 0 -

o

Ql Q2 Q3 Q4
IFX Concentration at Week 30.

Colombel, Clin Gastroenterol Hepatol 2018



Blroopoeldn-Biosimilars

..Biosimilar infliximab and biosimilar adalimumab are effective treatments for
patients with moderate-to-severe Crohn’s disease and can be used for de novo

induction and maintenance therapy.
ACG Guidelines 2018




E¢atopkevupevn Oepaneutikn MNpoogyyion

v" Personalized Medicine

...1Is @ medical procedure that separates patients into different groups with
medical decisions, practices, interventions and /or products being tailored
to the individual patient based on their predicted response or risk of
disease

Academy of Medical Science
v Precision Medicine

...a form of medicine that uses information about the patients genes,
proteins and environment to prevent, diagnose and treat disease
National Cancer Institute
National research Council



IBD: Personalized Medicine

Personalized medicine: Dream or reality?

Clinical Serologic Pharmacogenetics Algorithms, Prediction  Microbiome

TDM Web-based of response Metabolome
Pharmacokinetics Monitoring Diet
devices Functional studies

Dream >

Arto Dotan, ECCO 2017



MpoyvwoTtikoi deiktec avranokpionc o€ biologics

-oxL vedolizumab: og cofapn vooo (kKAwika, I deiktec pAeypovig)
-vau ustekinumab: L3 evtonion, xwpic xetpovpyeio, xwpic emutAokn

(A)

(B)

Predictors of response in Crohn's disease

Anti-TMF alphal Vedolizumah| Ustekinumab

Predictors of response in ulcerative colits

Anti-TNF alpha | Vedolizumab

Patient-related factors

Patient-related factors

Young age at inttiation Young age
Smoking High BMI
High BMI Disease-related factors

Dizease-related factors

Severe disease activity at induction

Shorter duration of disease

Dizease extent

Severe disease activity at induction

Elevated inflammatory biomarkers

Complicated phenotype (stricturing, penstrating)

High hemoglobin at baseline

History of intestinal resection

Low serum albumin

lleocolonic disease

pANCA +

Elevated inflammatory biomarkers

Treatment-related factors

Mo recent hospitalisation (12 months)

Early response

Treatment-related factors

Mucaosal healing

Early response

Low trough lewvel of biclogic

Mucosal healing

Anti-drug antibodies

Low trough lewvel of biclogic

Mo prior anti-THF exposure

Anfi-drug antibodies

Concomitant steroid use

Mo prior anti-TMF exposure

Concomitant immunomodulator use

Concomitant steroid use

Cithers

Concomitant immunomodulator use

Others

Genetic: Fas-ligand-843 TT, caspase-9 93 CCICT

Microbiome: higher alpha diversity

receptor 1 366G

Genetic: high expression oncostatin M, TNF

|:| Positive predictor

Megative predictor

|:| Insufficient data or controversy

|:| Mot examined

Barre, APT 2018



Shared decision Making: epwkto;

Your doctor 88%

Health information websites

IBD organizations (i.e., Crohn’s &
Colitis Foundation of America

Your doctor's staff
Online patient forums

Pharmaceutical manufacturer
information and websites

Your Pharmacist
Medical journals

Information provided by your health
plan/insurance company

Patient support group
Other, Please Specify

None, | have not used any
information about my IBD

0% 20% 40% 60% 80% 100%
IBD=Inflammatory Bowel Disease Proportion of Patients (%)

Siegel, Patient 2015



Mpotipnon AcBevn;
Mn npoBAEPLN! (dnpoypadikd, XopaKTneLoTIKA TG nadnong)

IBDsme

e BeancR MY IBD&ME PERSONALIZED
REPORT

ABOUT THIS REPORT

This is your IBD&me Personalized Report. It shows what was most important to you as you were
deciding among the different biologic medicines. You can print out the Report and bring it with you
to the doctor, or you can send it in an email to your doctor.

Below, you will see your "Importance Scores" for the seven biologic characteristics from the
IBD&me Decision Tree. The higher the score, the more important the characteristic is to you when

choosing among medicines. If you want to learn more about Importance Scores or how you can
use this report, please visit the FAQs.

MY IMPORTANCE SCORES
Way you receive the medicine (D 29%
Long-term relief of symptoms (i, remission) (D 19%
Time in between doses (D 16%
Risk of skin rash (D 14%
Risk of lymphoma (1., blood cancer) - 9%
Tolerability of unwanted side effects (i) 7%
Risk of serious infection () 7%

WHAT DOES THIS MEAN?

Based on your responses, these were the top 3 most important factors for you as you were
choosing among the different biologic medicines. It also seems that you prefer to receive the
medicine given through an IV into the vein in your home and want it given every 8 weeks.

@ 2 3

Way you receive the medicine Long-term relief of Time in between doses
symptoms (i.e, remission)

*  Mnyoviopog dpaong;

* Tpomog xopriynong;

*  AMOTEAECHATIKOTNTA,;
-tayvutnta dpaong

-SLapkeLa KAAOU AMOTEAEGUATOC
 Aodaleia;

-AoLpwEELC

-Aépdwpa

-e€avOnua

Almario, Am J Gastroenterolo 2017



Ermidoyn BloAoylkwv otnv AeppotoAoyia
Wwpiaon

Algorithm of biologic selection

PASI score ‘
| | l |
PASI =20 PASI <20
¥
. Psoriasis type |
[_I_
PsA PsV |
+
BMI
I I
| BMI 225 BMI <25 |

|FX-appropriate |ADA—appropriate ‘UST—appropriate

Figure 1: Algorithm of biologic selection. Patients were classified
into IFX-, ADA-, or UST-appropriate groups based on PASI (= 20
or <20), psoriasis type (PsV or PsA), and BMI (= 25 or <25).

Umezawa J Clin Exp Dermatol Res 2015



Ermiloyn BloAoyilkwv otnv PeupatoAoyia
Pevpatostdng ApOpitida

Failure of 1st Failure of >2

anti-TNF
contraindic

x1, x2, x3, ated
xd!

anti-TNF
contraindic
ated

REMISS ----ceenenae- »Discontinu
10N ation?
Failure®: primary or secondary loss of efficacy,
intolerance. Even moderate response!
(After optimizing DMARD dose and/or trying
combination of DMARDs).

Van Hollenhofe, 2015



Ermloyn BloAoyiwkou Mapayovta 2018

Aocdalela
HAwia (<18, 18-65, >65)
NOLPWEELC

AnoteAeopatikOTNTA
Apaotnplotnta Nocou
‘Ektaon kaw Evtomnion
E€wevteplkéc EKONAWOELG Néepdwpa (kapkivog;)
ZuplyyLa AnopveAvwtikil NGoog
Oécia Bapld KoAitidéa Kapdiakni Avendpkeia

2 WHOTLKO BApog Kunon

MNpotipnon acBevn
08066 Xopriynong
AwaOeopotnta
Kootoc




Aveéaptnta ano emloyn, T2T

A Proposed Algorithm for Treatment of
IBD Focused on Target Goal

Treatment Escalated Until Goal Met,
Patient Refuses, or Run out of Options

“Disease Monitoring” m

with surrogate
marker

3-6
months

v

De-escalation?

TARGET

6-12
ACHIEVED?

months

follow-up

Courtesy of David Rubin
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