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Drugs that target cytokines or their signalling pathways
What | am aiming to cover

* Introduction to the mucosal immune system in IBD

— Highlight drugs that target cytokines and their signalling pathways

+ Review of pivotal clinical / safety data

— JAKinhibitors, now and in the future
— Ustekinumab in UC

— Antipl9agents that target IL-23

*  Conclusions



Drugs that target cytokines or their signalling pathways
Understanding the immune pathogenesis drives drug development

Targeting distinct mechanisms that drive inflammation may provide long-term control and

preserve intestinal function in IBD%2
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The Janus Kinase pathway — a gateway to intra cellular signalling
Cytokine receptor binding activates JAK pathway signaling

> Gene transcription

JAK, Janus kinase; P, phosphate; STAT, signal transducer and activator of transcription.
Shuai K and Liu B. Not Rev Immunol. 2003;3:900-11; Rawlings J5, et al. J Cell Sci. 2004; 117:1281-3.



The Janus Kinase pathway
Drugs that target the JAK pathway have been developed for IBD
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MK, natural killer; TKY 2, tyrosine kinase 2



The Janus Kinase pathway
JAKi have distinct specificity dictating efficacy and side effects

Tofacitinib*? Relative selective inhibition of JAK isoforms by JAK inhibitors
Higher selectivity for JAK3
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Tofacitinib ™'
Higher sefecthdty for JAK3

JAK1-3 antagonist: Tofacitinib ;,.
Phase |1l induction and maintenance studies in UC .y

Weelk 8 results
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Tofacitinib ™'
Higher sefecthdty for JAK3

JAK1-3 antagonist: Tofacitinib = A e 4

Phase Il induction and maintenance studies in UC 4
Week 8 results Week 52 results
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JAK1-3 antagonist: Tofacitinib
Phase lll: remission at week 52 is greater in anti TNF naive patients

Tofacitinib ™'
Higher sebecthity for 1A
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J

AK1 antagonist: Upadacitinib

Phase 2b induction study in UC
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Filgotinib®
Higher selectivity for 1AK1

JAK1 antagonist: Filgotinib e
Phase Il induction study in CD (&

FITZROY: SES-CD, Endoscopicresponse
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JAK1-3 antagonist: Tofacitinib
Safety data from phase Ill studies in UC
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JAK1-3 antagonist: Tofacitinib
Safety data from phase Il studies in UC

Tofacitinib ™'
Higher sefecthdty for JAK3
ws JAKT {4} andd JAKT (Sa)
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JAK1 antagonist: TD1473 — colonic release pan JAK inhibitor
Phase Ib study in moderate to severe UC

= TD-1473is an orally administered and gut-selective pan-Janus kinase (JAK) inhibitor

—  Double-blind, placebo-controlled, multicenter Phase 1b {n=40)

— Assess the safety, clinical and molecular effects of TD-1473 in UC after 4 weeks
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Drugs that target cytokines or their signalling pathways
What | am aiming to cover
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— Ustekinumab in UC — Anti P40
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Ustekinumab: IgG1 anti P40 antibody
Phase Il study in moderate to severe UC— UNIFI induction
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Ustekinumab: IgG1 anti P40 antibody
Phase Il study in moderate to severe UC— UNIFI Maintenance

Primary Endpoint: Clinical
Remission at week 44

Clinical Remission in anti TNF naive
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Risankizumab: 1gG1 anti P19 antibody
New agent entering phase Ill trials in both Crohn’s and UC

Levels of IL-23 and Ty17-induced cytokines are elevated in the intestinal mucosa and
serum of patients with CD and UC

ntestina' lumen

Inflamed colonic mucosa
(patient with CD)




Risankizumab: 1gG1 anti P19 antibody
New agent entering phase Ill trials in both Crohn’s and UC

Interleukin 23 {IL-23) drives development of inflammatory pathogenic T,17 cells'?
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TGF-[, trarsforming growth factor- ; T, T helper, THF, tumour necrose factor; T, T regulatory.
1. ZuhiEa La, etal immunol fey 203252 78—22; 2. GaffensL, etal or Ao Immunol A014:14:585—600; 3. Gerami@ & and cramib@-CArcame OV, Fronr imaiunol, AT 20266,



Risankizumab: 1gG1 anti P19 antibody
New agent entering phase Ill trials in both Crohn’s and UC

Risankizumab phase 3 psoriasis programme:
UltiIMMa-2, efficacy at Week 16
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Risankizumab: 1gG1 anti P19 antibody
Phase Il study design in Crohn’s disease

Period 11 Perind 21

Period 31
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Risankizumab: 1gG1 anti P19 antibody
Phase Il trial results in Crohn’s disease

Period 1: clinical remission over time
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Risankizumab: 1gG1 anti P19 antibody
Phase Il trial results in Crohn’s disease

Period 2: clinical remission™ at Weeks 12 and 26
(by period 1 treatment group)

m Placebo {n=33) W 200 mg risankizumab {n=34) W 600 mg risankizumab {n=34)

100 7 Week 12 (period 1) Week 26 (period 2)
(after randomised blinded therapy) iafter open-label 600 mgrisankizumah therapy)
80 4 1 | |
a 59
=60 - 55
c
g
840 -
20 =4
n=
G -

All subjects
Week 12 Week 26

'Inpatients who received z1 dose of IV reankeumab in pericd 2 efficacy amalse population). Norresporee impuation for missing values. Clinkal remision, Chal <150,
Feagan BG, etal Loscer Gostrosnternl Heporal 200E; 367180,



Risankizumab: 1gG1 anti P19 antibody
Phase Il trial results in Crohn’s disease

Period 3: maintenance outcomes at Week 52 )
100 - M All subjects (N=62)
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Deep remesion, clincal remission and endoscopic remision at Wweek 52, Muccsal healing, CDEIS surface ukerated sub-score of 0.

CDal, Crohn's DEease Actic ity Irlex; CDEIS, Crohn's Deease Endoscopic Index of Severity.
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Mirikizumab: IgG1 anti P19 antibody
Phase Il trial results in Ulcerative Colitis
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Drugs that target cytokines or their signalling pathways
What does this mean for our patients

Ustekinumab Etrolizumab

LI padacitinib
Fileatinib

' Anti-TMFs: Initial reportin €O Risankizumab
Steroids, Vedolizumah “ Etrasimaod

Azathioprine i
; Anti-TMNFs for UC .. . Tofacitinib
methotrexate Biosimilars
s el ! . ’ |

But will this increased drug choice increased long term remission and improve outcome?

Mo biolegic / small molecule delivers mucesal healing in =50%

Best biclogicis the first biclogic

All biologics induce antidrug antibodies

Smallmelecules offer efficacy without immunogenicity but have ‘off target’ side effects
Currentlywe are unable to predict which patient will responseto eachline of therapy

Unclearwhether combinations of therapies are more effective whilst remaining safe...?



Use of emerging therapies in IBD needs teamwork...
The IBD MDT at The Royal London Hospital
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