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Therapeutic Goals in IBD c. 2009

* Normal bowel function and improved quality of life
(QOL)

¢ Induce remission rapidly

* Maintain steroid-free remission over time (deep
remission)

* Modify long-term outcomes of the disease
—Avoid hospitalization and surgery
— Eliminate disability
—Minimize exposure to steroids
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Overview:
Biologic Therapy in IBD ¢ 2009-2010

* Why: to achieve steroid-free remission and change
outcomes

* What: currently includes 3 anti-TNF therapies and one anti-
integrin therapy

* Who: positioning has been for patients with moderately to
severely active [BD who have “failed conventional
therapies”; we are moving to a model of prognosis to
choose therapy

* When: we have learned that treating earlier increases
benefit and decreases risks; waiting for failure of all other
therapies is often too late to use these

* How: minimize risk, maximize responsiveness, maintain
remission

* Where: infusion suites, your office, at home

Biological Therapies in IBD

® Treatment to stimulate or restore the ability of the immune
system to fight infection and disease.

® Approved anti-TNFa therapies
« infliximab
« adalimumab Investigational agents:

o Anti-IL12
* certolizumab pegol Vedolizumab (anti-integrin)
. . Abatacept
® Approved anti-integrin therapy Others

* natalizumab
® Challenges of biologic therapy in IBD
Safety .
Loss of response Safety: }
Infections

Immunogenicity Reactivation of latent TB
Cost Screening for Hepatitis B

 Tolerability Fungal
Concerns about lymphoma

Others

Anti-TNFa Agents in IBD

Infliximab Adalimumab Certolizumab

PEGylated humanized
. Fab’ fragment containing
Shtibedy 2x20 kDa PEG molecules

Monoclonal

= murine
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Dosing of Anti-TNFa Agents in IBD

Chart does not imply comparable safety or efficacy

Interval
us. Induction Adult Between

f f Maintenance
Approval Dosing Maintenance Injections

Dose (weeks)
CD lumen 5mglkg (10
Infliximab’ CDfistula | 9 M9/kgato, 2, mglkg in
and 6 weeks | responders who
ue lose

160 mg at week
Adalimumab? CD lumen 0 followed by 80 40 mg
mg at week 2

Certolizumab 400 mg at 0, 2,
n CD lumen
pegol and 4 weeks

n, PA
tories, North Chicago, IL.
ertolizumab pegol) Prescribing Information, April 2 nyra, GA

Anti-integrin Therapy in IBD: Natalizumab
T ey 10 + Natalizumab binds to the a4 subunit of
a4B1 and a4B7 integrins expressed on all
leukocytes except neutrophils

Binding of natalizumab to leukocytes

Human IgG, « prevents the interaction of leukocytes
(FEmCes with vascular endothelial cells

« inhibits transmigration of leukocytes
across the endothelium into inflamed

N parenchymal tissue
Natalizumab

Humanized mAb

« For use after anti-TNFa therapy
against a4-integrins

« Dosed 300 mg IV q 4 weeks
Human IgG, * TOUCH safety program due to concern
framework with regarding progressive multifocal
CDRs grafted from leukoencephalopathy (PML about
murine antibodies 1:1000 after 12 months of therapy)

Induction Treatment with anti-TNFa Agents
(no head-to-head studies performed)

Clinical remission in anti-TNFa naive patients (ITT) (CDAI £ 1
(for Targan study CDAI < 150)
REMISSION AT 4 WEEKS'2

Targan™* Schreiber?** CLASSIC I PRECISE 12

Patients(%)

n et al. N Engl J Med 199
B Data on File
Hanauer et al. Gastroenterology 2006; 13(
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Comparison of Maintenance Trials of
Anti-TNFa Therapies in Crohn’s Disease

PRECISE Il
ACCENT 1 CHARM ;
Key Factor infliximab (IFX) | adalimumab (ADA) °e"°"z(‘<‘:'“ab pegol

Moderate to severe
CD patients
responding to initial 2
dose induction at
week 4

Moderate to severe
CD patients
responding to initial 3
doses at week 6

Moderate to severe
Patient population CD patients

responding to 5

mglkg at week 2

Comparison of Maintenance Trials of
Anti-TNFa Therapies in Crohn’s Disease

PRECISE Il

ACCENT 1 CHARM certolizumab pegol

KeyjEacton infliximab (IFX) | adalimumab (ADA)

Stable doses of Stable doses of Stable doses of
Inclusion criteria prednisone, and steroids and 6MP/AZA | steroids and 6MP/AZA

B6MP/AZA allowed; allowed; 50% of allowed; 30% of

only anti-TNF naive | patients treated with | patients treated with

patients prior IFX prior anti-TNF

Comparison of Maintenance Trials of
Anti-TNFa Therapies in Crohn’s Disease

PRECISE Il

e CENIA CHARM certolizumab pegol

infliximab (IFX) adalimumab (ADA)

week 30 and time to i (Decrease
oss of response at | Rem t 100 points) at week
week 54 and week 56
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Maintenance Treatment with anti-TNF- a in CD
(no head-to-head studies performed)
Moderate to Severely Active IBD
Most Failing Immune modulators
Long Duration of Disease
ACCENT I' Infliximab CHARM? Adalimumab PRECISE 2&3% Cert pegol
CDAI 70 & 25% reduction CDAI 70 CDAI 100 & HBI

5mg/kg q8 40mg eow 400mg q4
54 weeks 56 weeks 80 weeks

6 12 6 12 6 12 18
Months Months Months

— IFX ADA
— Placebo — Placebo

— certolizumab pegol
certolizumab pegol open label

— Placebo

ppl 2):A502 (Ab:

Remission with Infliximab in Ulcerative Colitis

ACT1 ACT 2

1P<0.001
#P<0.01 T
36

2 2
£ £
2 2
B 3
o o
5 5
£ z
§ §
g ¢
§ 5
o o

8 Weeks 30 Weeks 8 Weeks 30 Weeks
B Placebo infusions B 5 mg/kg infliximab 010 mg/kg infliximab

inical remission defined as Mayo score of <2 points, with no individual subscore >1
Patients with baseline medication were continued on stable doses.
Rutgeerts P. N Engl J Med. 2005;353:2462-2476.

The Challenge of Inmunogenicity

¢ All biologic therapies, regardless of humanization,
induce immunogenicity

* Immunogenicity results in hypersensitivity reactions
and loss of response to therapy

* Methods to reduce immunogenicity:
—Maintenance therapy with drug
—Loading dose of drug
— Concomitant immune-modulatory therapy
= Concerns about safety led to reappraisal of this approach
= Assessment of risks and benefits

= Emerging information suggests some patients are more
immunogenic than others
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Hepatosplenic T-cell ymphoma

* Hepato/splenomegaly; B symptoms
* 9 cases in IBD with 6MP/AZA alone
* 15 cases in IBD patients taking infliximab (n=13) or
adalimumab (n=2) with 6MP/AZA
—Age range 12-40 years old
—Most are male (14/15)
—Infusions ranged from 1-24
—Appears to be universally fatal
* Has NOT been reported with monotherapy of anti-TNF

* Has NOT been reported with methotrexate combo

Mackey et al, J Pediatr Gastroenterol Nutr 2007; 44: 265
Data on file, Centocor (letter to physicians May 2008).
Data on file, Abbott (letter to physicians August 2008).

Continuation of IMM does not improve efficacy
of IFX in CD and UC: post-hoc analysis

Patients (%) Ulcerative colitis ~ e

B IMM-

AOT 1M wk AITIMwt ADTINMmkHmp SOTEIR=E Al B Pl 11 30
HeapaniE L Lo o) L uiii i

Patients (%)
- Crohn's disease

ACCENIMuk  ACCENTISmk ACCENTIMwk ACCENCEMwhk  ACCENEEMwk
L] et HizwE L L)

Lichtenstein et al. DDW 2007. #982

Withdrawal of Concomitant IMM in
Crohn’s disease while on Infliximab
26 months of remission

No need for early ‘rescue’ IFX: Median IFX levels,
primary endpoint Week 8 to Week 104 combined

3
8

Log Rank (Cox): 0735; p<0.005

Breslow: 0.906

3

—— CONTINUED
—— DISCONTINUED

Cumulative survival
IFX trough levels (ug)

20 40 60 80 100

Time (weeks) Continued  Discontinued

Van Asche G, et al. Gastroenterol 2008,
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Evidence for Earlier Treatment of
CD with Biologic Therapy

“Natural History of CD”

Rationale to Treat Earlier with Effective Therapy
High
potential

Penetrating

Strict aring

H
S
2
o
2
o
°©
i
k]
=
£
S
o

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240

Months
Patients at risk:

N= 2002 552 229 95 37

Cosnes J, et al. Inflamm Bowel Dis. 2002;8:244-250.

Higher Remission Rates with Adalimumab and
Certolizumab with Shorter Disease Duration
Post-hoc analyses

[l Placebo [l Al ADA B Placebo  [] Anczp

% of patiatn
csBEBERZ
i
]

2to <5 years 25 years

Week 26

*p=0.002; **p<0.001; 1p=0.014; ¥p=0.001; all vs placebo
<2 years: PB lalimumab n=39; 2 to <5 years: PBO n=36, Adalimumab n=57;
25 years: PBO n=111, Adalimumab n=233

Schreiber S, et al. DDW 2007. #985

Sandborn, et al ACG 2007.

David T. Rubin, MD 2009




Biologics: When to Consider, What to Choose

Infliximab in Children Study
Shorter Disease Duration

I Response O Remission

-

P<0.001

Patients (%)

o3B83283288

Week 54q12

Overall number of

« Antibodies to i t"in 3 (2.9%) patients (1 in each maintenance arm and
another not randomized)

Hyams J, et al. DDW 2006, Los Angeles. Abstract #57

Design of combination trials in
Crohn’s disease
Immune modulator naive, shorter disease
duration

Infliximab plus MTX

COMMIT

(Steroid induced remission 30%)
Infliximab alone

Infliximab plus azathioprine

o Endpoints:
SONIC Infliximab alone 26 weeks,
(Not in remission, some [RCENl 50 weeks
patients on steroids)

Azathioprine alone

COMMIT: MTX plus IFX in new onset
CD patients

Patients in remission off steroids (%)

I IFX alone (plus steroids)
IFX + MTX (plus steroids)

« No difference in ITT analsyis, duration of disease <2 years, by CDAI score
« No difference in infectious AEs (58.7% MTX vs 61.9% PBO)

Feagan et al. Gastroenterology. 2008; 135:294-8
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SONIC: Corticosteroid-free clinical
remission at week 26

Primary endpoint Proportion of patients (%)

p<0.001 p=0.022

AZA + PBO IFX + PO IFX + AZA

Sandborn et al, Am J Gastroenterology 2008; 103(S1): S436 (No. 1117).

Switching to Another Biologic Therapy
What to choose and when to choose it?

* Evidence only exists in one direction (infliximab first),
assumption is the opposite is true

* Primary non-responder: anti-TNFa loading dose with
no response: try a different mechanism (not a different
anti-TNFa therapy!)

* Primary responder now relapsing
— Assess for inflammation
—If suspect immunogenicity, switching to second anti-TNF is
reasonable’-
—If not immunogenicity, consider a different mechanism of
treatment
= Methotrexate?
= Natalizumab?
1. Sandborn, et al. Ann Int Med,

= Surgery? 2. Panaccione R, et al. DDW 20
3. Rulgeerts PJ, et al. DDW 2008

SAFETY Overview
(no head-to-head studies performed)

IFX - ACCENT I' ADA - CHARM? CZP - PRECISE 2°
(54 weeks) (56 weeks) (26 weeks)

% of patients —
mgikg

n=193

AEs NR
SAEs

AEs leading to study
discontinuation

Serious infections

Malignancies 3 cases

Cases of TB - 1 case - 2 cases - 1 case

3 cases 1 case 1case*

ing open label phase) | * fentanyl overdose - open-iabel

Deaths

NR: Not reported 1. Hanauer et al. Lancet 2002;359:1541-49
ombel et al. Gastroenterolog 265
er et al. Gastroenterology 2006;130(Supp! )
79 (Poster T1126)
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Safety Of Infliximab And Other
Crohn’s Disease Therapies
TREAT Registry Data

Adjusted Odds Ratio Odds Ratio
(95% Cl) (95% Cl)

Serious
Current Medication Infections* Mortality* All Cancer Lymphoma
Infliximab 1.28 (0.87-1.90)  0.93 (0.59-1.45)  0.74 (0.49-1.12) 0.8 (0.22-2.99)
6-MP/AZA/MTX 0.91 (0.63-1.31)  0.75 (0.49-1.14) NR NR

Corticosteroids 2.04 (1.42-2.93**) 1.96 (1.28-3.001) NR NR

Narcotic 2.17 (1.51-3.14**) 2.06 (1.33-3.21**) NR
analgesics

NR = not reported.
*Multivariate; **P<0.001; 1P=0.002.
Lichtenstein et al. Gastroenterology. 2007;132(4 Suppl 2):A-178.

ENCORE registry: Serious infections

= ENCORE: Prospective post-marketing safety surveillance
registry
= 5-year safety data in CD patients treated with IFX or non-biologic
therapy

X lon-biologic group
(n=1166) (1506 pt-yrs)  (n=842) (1016 pt-yrs)

y @ @@ @000
Median follow-up (months)

Mean disease duration (years)
Initial disease severity (HBI score)
Overall AEs (%)

CD-related AEs (%)

Serious infections (%)

Severe infections (1,000 pt-yrs)

= 122 patients switched from non-biologic to IFX group
= Hospitalization, need for narcotics, treatment with MTX and AZA
greater at baseline for IFX group

Colombel et al. Gastroenterology. 2008; 134(4, Suppl 1):A472 (T1048)

Safety of anti-TNF antagonists in Crohn’s disease:
Meta-analysis of placebo-controlled trials

= MEDLINE, Cochrane Library, EMBASE: 21 studies;
n=5356

= Qverall and individual efficacy and safety of infliximab,
adalimumab, certolizumab pegol, etanercept, onercept
and CDP571

Overall analysis Anti-TNF group Control group 95% CI
(n=3341) (%) (n=2015) (%)

Deaths k -0.21-0.29

= Anti-TNF therapy is safe and effective in patients with CD
refractory to standard medical therapy

Peyrin-Biroulet et al. Clin Gastroenterol Hepatol. 2008; 6:644-53
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Histoplasmosis

* FDA warning 9/4/08 for
invasive fungal infections
associated with anti-TNF
treatment

¢ Histoplasmosis

— 241 cases (infliximab 207;
etanercept 17;
adalimumab 16;
certolizumab 1

— 21 unrecognized early, 12
of these died

¢ Also cases of
coccidiomycosis and
blastomycosis

Meta-analysis of lymphoma rate
associated with anti-TNF agents

* 8905 patients representing 20,602 pt-years

* 13 Non-Hodgkin lymphomas (mean age 52, 62% male)
* 10/13 exposed to IM (not reported in 2)

* ', died as a result of NHL

NHL rate per
10,000

SEER all ages 1.9 -

95% ClI

IM alone 3.6 -
Anti-TNF vs SEER

Anti-TNF vs IM alone

Siegel et al, Clin Gastroenterol Hepatol, 2009.

Key points: Combination therapy

= Understanding study design and patient type is
necessary for predicting the benefit of combination
therapy:

= Patients failing IMMs before biologic therapy may not
benefit from combination approach

Patients who failed IMMs before biologic therapy and are
stable on combination therapy may be withdrawn from
thelMMs, without loss of response to the biologic for at least
two years

Patients who are IMMs-naive have efficacy benefit of
combination therapy, particularly with endoscopic evidence
of disease and elevated CRP

David T. Rubin, MD 2009
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David T.

What Puts Patients at the Most Risk...
Treatment or the Disease Itself?

Defining failure within the current step-up
treatment paradigm

Patients with moderate / severe CD

. - " Persistent symptoms of
Persistent, low quality of life CD or flares
Draining fistulae Need for surgery /
hospitalization
Lack of mucosal healing Steroid / AZA side effects or
medical contraindication

Persistent extraintestinal Steroid dependency*
symptoms

“Inability to reduce steroids below equivalent of prednisolone 10 mg/day (or budesonide 3 mg/day) within 3 months of
starting, or who have a relapse within 3 months of stopping steroids

Faubion et al. Gastroenterology. 2001; 121:255-260;

Candy et al. Gut. 1995; 37:674-678; Stange et al. Gut. 2006; 55(suppl 1):i1-i15.

Which Patients are at Risk for Worst Outcomes?
Targeting patients based on prognosis

* >2 surgeries

¢ >2 hospitalizations

* Need for rapid induction (e.g. hospitalized)

¢ Intolerance to standard IMM

¢ Significant perianal disease

¢ At risk of ostomy

¢ Significant duodenal disease

* Pyoderma gangrenosum

¢ Deep ulcers

* Young age of diagnosis

3 1Allez et al. Am J Gastroenterol. 2002; 97:947-953
S mo kers 2Beaugerie et al. Gastroenterology. 2006; 130:650-6
3Seksik et al. Gastroenterology. 2007; 132 4(Suppl 2):A-17

Rubin, MD 2009

12



Biologics: When to Consider, What to Choose

Summary: Biologics in IBD 2009-2010

* Available biologic therapy is effective in IBD.

¢ Evolving evidence supports the role of biologic therapy
earlier in the treatment algorithm to improve efficacy and
affect outcomes.

* Maximize response and maintenance of response!

— Loss of response to therapy is common. Distinction between
primary non-response and secondary loss of response is
important.

— The long-term need for concomitant immune-modulator therapy
remains uncertain, but recent evidence supports its use in most
patients.

* We are moving from a failure model of therapy to a
prognostication model of therapy selection.

David T. Rubin, MD 2009
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