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Crohn’s disease is a chronic progressive disease

Progression of digestive damage and
inflammatory activity in a theoretical

patient with Crohn’s disease
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Inflammatory activity
(CDAI, CDEIS, CRP)

Disease Diagnosis Early
onset disease

CDAI, Crohn's Disease Activity Index; CDEIS, Crohn's Copyright © 2010 Crohn’s & Colitis Foundation of America Inc.
Disease Index of Severity; CRF, C-reactive protein Pariente B, et al. Inflamm Bowel Dis 2011;17:1415-22




Evolving goals of therapy for Crohn’s disease

Goal Clinical parameters Outcomes

Response Improved symptoms Improved QoL

No symptoms Decreased
Normal labs hospitalisation

Normal endoscopy Avoidance of surgery

Deep remission . . . .
Mucosal healing Minimal/no disability
SUSTAINED

Remission




Disease activity in Crohn’s disease

Mild Moderate Severe

Equivalent to a CDAlof 150-220 Equivalent toa CDAI of 220-450 Equivalent toa (DAl of >430
e.g, Ambulatory, eating and drinking, . Intemnittent vomiting, or weight loss g, Cachexia (BMI <18 kgm ™), or

<10% weight loss, >\, Treatment for mild disease evidence of obstruction or abscess.

No features of obstruction, fever, ineffective, or tender mass, Noovert  Persistent symptoms despite intensive
Gehydration, abdominal mass, or ~ abstruction. CRP elevated above the upper  treatment, CRP increased.
tendemess. CRP usually increased above (imit of normal,
the upper (imit of normal.

Van Assche et al. Journal of Crohn's and Colitis 2010:4:7 —27



Mildly active localized CD

ECCO statement

vOral Bude




A comparison of Budesonide and
Mesalamine for active Crohn’s disease
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Weeks of Treatment

Median time to remission: Budesonide 28 days vs Mesalamine 84 days (P=0.04)

Thomsen et al. N Engl | Med 1998;339:370-4.



Moderately active localized CD

ECCO statement 5C

vModerately active localised ileocaecal Crohn’s disease should be
treated with budesonide [EL1], or with systemic corticosteroids [ELi]

vAn anti-TNF based strategy should be used as an alternative for
patients, who have previously been steroid-refractory or —intolerant
[EL1]

vIn patients refractory to steroids and/or anti-TNF, vedolizumab is an
appropriate alternative [EL1]

v'For some patients who have infrequently relapsing disease restarting
steroids with an immunomodulator may be appropriate [EL2].

Gomollon et al. Journal of Crohn's and Colitis, 2017; 3-25
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Oral budesonide is as effective as oral
prednisolone in active Crohn’s disease

[] Budesonid
n:ceasd[;?l:ye —— Budesonide

. once daily
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Campieri et al. Gut 1997; 41: 209-214




Severely active localized CD

ECCO statement 5D

vSeverely active localised ileocaecal Crohn’s disease should initially be
treated with systemic corticosteroids [EL1].

vFor those who have relapsed, an anti-TNF based strategy is appropriate
[ELi1]

vIn patients refractory to steroids and/or anti-TNF vedolizumab is an
appropriate alternative [ELi]

vFor some patients who have infrequently relapsing disease restarting
steroids with an immunomodulator may be appropriate [EL2]

vSurgery is a reasonable alternative for patients with disease refractory to
conventional medical treatment and should also be discussed [EL3]

Gomollon et al. Journal of Crohn's and Colitis, 2017; 3-25
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First presentation of localized disease

ECCO statement 6A

vAfter the first presentation if remission has been achieved with

systemic steroids, a thio trexate [EL3] should be
considered ‘

vNo maintenanc [ELs]

y 20175 3—25



Budesonide vs conventional steroids
Induction of clinical remission

Comparison: 5 Budesonide 9 mg vs. conventional steroids

Qutcome: 5 Induction of clinical remission at 8 weeks (severe disease, CDAl = = 300)

Study or subgroup Budesonide Conventional steroid Risk Ratio Risk Ratio
M- M-

HRandom,955% HRandom, 5%
n/f i Cl d

Campient 1997 7131 713

55.1 % 042[0.18,0% ]

Gross 1996 410 &/10

Total (95% CI) 41

Total events: | | (Budesonide), | 3 (Conventional steroid)

Heterogeneity. Tau® = 0.0; Chi* = | ii if I (P= D%.

Test for overall effect: 7 = 2. |
Test for subgroup differences: Not applicable

——
—i- 449 % 067027, 1.66]
—i——

100.0 % 0.52[0.28,0.95 ]

oL o2 23 | 2 5 |0

Favours budesonida

Rezaie et al. Cochrane Database Syst Rev 2015;6:CD000296







ACCENT |

Clinical remission Clinical response
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Group I=Placebo (Infliximab smg/Kgr at week=0, Placebo at week=2,6 and every 8 weeks)
Group II= Infliximab 5mg/Kgr (Infliximab smg/Kgr at weeks=0,2,6 and every 8 weeks)

Group llI= Infliximab 1omg/Kgr (Infliximab 5mg/Kgr at weeks=0,2,6 and Infliximab 10omg/Kgr every 8 weeks)
Clinical remission=CDAl<150

Clinical response=peiwomn tov CDAI koté 70 povadeg kou kard 25% tou apyikou CDAI

Hanauer et al. Lancet 2002;359:1541-9



Comparison of scheduled and episodic

treatment strategies of infliximab in
Crohn's disease
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Rutgeerts et al. Gastroenterology 2004;126(2):402-13



Comparison of scheduled and episodic
treatment strategies of infliximab in
Crohn's disease
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Week 54

Rutgeerts et al. Gastroenterology 2004;126(2):402-13



EXTEND

[0 Adalimumab Induction Only/Placebo B Continuous Adalimumab

P = .0562 P = .0467 | P < .0012
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Patients With Mucosal Healing (%)

8/61 0/61

Week 12, ITT? Week 12, Per Protocol® Week 52, ITT

O Adalimumab Induction-Only Placebo = Continuous Adalimumab

Rutgeerts et al. Gastroenterology 2012;142:1102-1111




CHARM
Crohn's disease related hospitalization

40 -
: 3-month Crohn's disease—related hospitalization risk:
Placebo 9.0%
Adalimumab eow 2.8%
Adalimumab weekly 3.4%
Adalimumab eow + weekly 3.1%

-month Crohn's diseas ed hospitalization risk:
Placebo 15.5%
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Faegan et al. Gastroenterology 2008;135:1493-1499




CHARM
Crohn’s disease related surgeries
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Adalimumab every other week Adalimumab weekly Combined adalimumab Placebo
(n = 260) (n=257) (n="517) (n=261)

Major surgery % (1) 0.4(1° 0.8(21 06(3) 38(10)
Pvalue (vs placebo) 0005

Faegan et al. Gastroenterology 2008;135:1493-1499
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A Corticosteroid-free Clinical Remission at Wk 26 B Mucosal Healing at Wk 26
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1/116 patients (0.9%)

- patients (14.6%)

. 2010;362:22-34.



DIAMOND

Adalimumab vs AZA + Adalimumab
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Matsumoto et al. Journal of Crohn's and Colitis. 2016; 10: 1259-1266



DIAMOND

Endoscopic response
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Matsumoto et al. Journal of Crohn's and Colitis. 2016; 10: 1259-1266
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[MPOYVWOTIKOL TTOLPOLYOVTEG
ovTOmoOKpLonc otouc anti-TNF

TLOLPOALYOVTEG
CD <2 ¢
KoAitida
Amovoia xelpoupyeiov oTNV KOLALAKT XWPoL
HAkio

Mn xamrvioteg
CRP (>5mg/l, >8mg/l, >10mg/1)

Enavadopd CRP og puciloroyika emimeda peta tnyv evopén
tov antl-TNF

2uyxopnynon alabelompivig
Avénuéva trough levels

D'Haens et al. Am ] Gastroenterol 2011;106:199-212



ECCO statement 5]

All currently available anti-TNF therapies appear to have
similar efficacy in luminal Crohn’s disease and similar
adverse-event profi oice depends on
availability, rout ence and cost
[EL5] “

S. 2017; 3-25



*10-30% twV aoBevwyv 6ev avtamokpivetol o€ anti-TNF
Tapayovteg (primary nonresponders)

*50% TWV oOEVWV TOU VTOTOKPIVOVTOUL OXPYIKK GTOUG
anti-TNF mopayovteg xdvouv otnyv mopeio Tov xYpOvou
Vv avtamokplon (secondary nonresponders)

Olesen et al. Pharmacol. Ther. 2016; 159, 110-119
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A Weeks2

[ Placebo [l Vedolizumab, every 8 wk [l Vedolizumab, every 4 wk
(N=153) (N=154) (N=154)

P=0.004 P=0.005 P=0.04

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

Sandborn et al. N Engl ] Med. 2013; 369:8



Vedolizumab induces long term mucosal
healing in patients with Crohn’s disease
and ulcerative colitis.

0/

Previous anti TNF exposure 24 (100%

Endoscopic | Combined

healing healing
29% 21%(5/24)

Noman et al. ] Crohns Colitis 2017 [Epub ahead of print]




Vedolizumab induces long term mucosal
healing in patients with Crohn’s disease
and ulcerative colitis.

0/

Previous anti TNF exposure 24 (100%

Endoscopic | Combined

healing healing
9% (7/24) Q19524

Noman et al. ] Crohns Colitis 2017 [Epub ahead of print]




Novel Targeted Therapies for
Inflammatory Bowel Disease

Drug

PF-04236921
Ustekinumals
AMG-139
Bl-855066
LY 3074828
Tofacitinib
Filgotinibo
Peficitinib
Mongersen
Laquinimod
MNatalzumals
AJM3E00
Vedolizumalb
AMG 181
Etrolizumalb
PF-00547 659
Ozanimod
Etrasimod

Amiselimod

Formulation

Fully human mab
Fully human mab
Fully human mab
Fully human mab
Humanized mab
Small molecule
Small molecule
Small molecule
Antisense oligonucleotide
Small molecule
Humanized mab
Small molecule
Humanized mab
Fully human mab
Humanized mAlb
Fully human mab
Small molecule
Small molecule
Small molecule

Target

IL-&
IL-12/1L-23 (p40)
IL-23 (p19)
IL-23 (p19)
IL-23 (p19)
JAKA/AJAKS
JAakA

JAKA AJAKS
SMAD T

?

oy -Integrin
o -Integrin
xaP7

xa Pz
B+lImtegrin
MMADCANM -1
S1P/S1Ps
S1P,
S1P,/S1P5

Clinical status
cD
Approved®
Phase 1l
FPhase |l
Phase Il

.

Phase 1l

FPhase

Approved®
Approved'
Phase |l
Phase 1l

Phase Il

Phase Il

Coskun et al. Trends Pharmacol Sci. 2017; 127-142
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Ustekinumab as Induction and Maintenance

Therapy for Crohn s Disease

M Placebo M Ustekinumab, 130 mg I Ustekinumab, 6 mg/kg

I A Clinical Response UNITI-1: TNFo failure population UNITI-2: failed convent therapy

100+ UNITI-1 UNITI-2

51.7

80—
P<0.001
— P<0.001
S————
P<0.001
60— P<0.00 I ?-9
-

20+

Patients with Clinical Response (36)

MN=247 245 249 247 245 249 247 245 249 N=209 209 209 209 209 209 209 209 209
Week 3 Week 6 Week 8 Week 3 Week 6 Week 8

Feagan et al, N Engl ] Med. 2016; 375:20



Ustekinumab as Induction and Maintenance

Therapy for Crohn's Disease

M Placebo M Ustekinumab, 130 mg M Ustekinumab, 6 mg/kg
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Week 3 Week 6 Week 8 Week 3 Week 6 Week 8

Feagan et al, N Engl ] Med. 2016; 375:20



Ustekinumab as Induction and Maintenance
Therapy for Crohn's Disease

3
8
&

B Placebo M Ustekinumab, 90 mg M Ustekinumab, 90 mg

M=131 129 12&
Clinical
Remission

every 12 wk every & wk

131 129 128 79 J& VB 131 129 128
Clinical Remission among Glucocorticoid-
Response Those in Remission free
at IM-UNITI Week 0 Remission

Feagan et al, N Engl ] Med. 2016; 375:20



Moderate-to-severe CD

UsT x UsT x
thiopurines thiopurines

Initial Mx TNF antagonist + thiopurines

Primary Secondary
nonresponder nonresponder

YDZ + YDZ +
thiopurines thiopurines

v ‘

Paradoxical psoriasis Other AEs

: ! '

UST # thiopurines WDOZ + thiopurines UST # thiopurines

Deepak et al, Drug Design, Development and Therapy 2016:10
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Intestinal fibrosis

More than 40% of CD patients with ileal disease manifestation will develop
clinically apparent stricture formation and the vast majority of these patients
will have to undergo surgery at least once.

Isolated human colonic fibroblasts from CD patients that were stimulated via
bacterial components and toll-like receptors (TLR) mediated pathways
revealed a significantly enhanced proinflammatory and profibrotic cytokine
production

Activation of inflammatory cells such as monocytes and macrophages is a
crucial step in fibrogenesis

Myofibroblasts are a major player in intestinal fibrosis. Therapeutic
manipulation of these cells appears promising to stop or reverse fibrosis

Combined stimulation with TNF-a and INF-y lead to a 4-fold increased
apoptosis rate of intestinal fibroblasts

The ultimate goal to reverse fibrosis and to induce physiological tissue
regeneration is challenging and will not readily be realized in CD patients in
the near future

Latella et al. Curr Opin Gastroenterol 2017. 33
Bettenworth et al. Inflamm Bowel Dis 2016. 22:241-7






Early surgery in Crohn’s disease

Deferred surgery

Early surgery

Deferred surgery-censored
Early surgery-censored

Log rank 2 = 0.034
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No. at risk
Deferved surgery 27
Early surgery 20

umulative event curve: Time to further surgical resection in early surgery vs deferred surgery.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Early+surgery+in+Crohn%E2%80%99s+disease+a+benefit+in+selected+cases

Early surgery in Crohn’s disease

v" Operative intervention rate at 5 years in the ES group 14.2% vs 31.3% IMT group p=0.041

v" Hospital admissions ES group=1vs IMT group=3 p=0.012

v" Anti-TNF therapy required ES group=33.3% vs IMT group=57% p=0.003

:8(7):492-500


https://www.ncbi.nlm.nih.gov/pubmed/?term=Early+surgery+in+Crohn%E2%80%99s+disease+a+benefit+in+selected+cases

Cost-effectiveness of laparoscopic ileocecal
resection versus infliximab of active terminal
ileitis in Crohn’s disease: a randomized
controlled trial

Joline de Groof, on behalf of the LIRIC study group

W Laparoscopic ileocecal resection was as effective as infliximab
in improving quality of life, but not significant on the IBDQ

N With infliximab, 322 discontinued and
192 needed surgery within one year

W With surgery, 4% started with infliximab within one year

W Laparoscopic ileocecal resection was on average less costly
and more effective

W Laparoscopic ileocecal resection is cost-effective
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