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o
CCFA Has Invested More Than

$125 Million In Research Since 1967.
How Have Things Changed?

1967:

e Very little research was conducted in the field
of IBD.

 Few therapies were available (primarily
prednisone, sulfasalazine and surgery).

* Few Insights into causes, no real hope for cur
* Few Investigators in the field



.
How Have Things Changed?

Now:

« CCFA, NIH, medical centers and pharmaceutical
companies throughout the world are actively condgct
IBD research.

« CCFA alone receives 220-250 new grant application
each year and funds approximately 160 investigators
annually (ongoing and new grants).

 New testable hypotheses of causes. This will tead
rational cures that correct the underlying abnorreal

 There are approximately 80 experimental therapies.

e Realistic hope for individualized treatments and
noninvasive diagnosis



Contrasts in diagnosing and treating IBD
In 1967 and now

1967

Diagnosis Barium enema, rigid sigmoidoscopy, small
bowel

Treatment: Diet, bowel rest, prednisone, ACTH,
azulfidine, antibiotics

Surgery: lleostomy

Prevention: Azulfidine for ulcerative colitis, nothing
for Crohn’s disease




2008

Diagnosis Colonoscopy, capsule endoscopy, CT
enterography, MRI, SBFT, serologic panel

Treatment Prednisone, budesonide, mesalamine,
antibiotics, 6MP/azathioprine, methotrexate, Reca
Humira, TPN, cyclosporine, tacrolimus

Surgery J pouch (UC), laparoscopic resection,
stricturoplasty

Prevent relapse5-ASA, 6MP/azathioprine, Remicade
(UC), 6MP/azathioprine, methotrexate, Remicade,
Humira (Crohn’s), Probiotics (pouchitis)

Postoperative prevention of CrohnG@ViP/azathioprine,
Flagyl




1930’s-
1950’s-
1980’s-
1990’s-
1997-
2000-
2002-
2003-
2004-
2005-
2006-
2007-
2008-

Timeline of IBD Therapies

Surgery, bowel rest, diet

Steroids, sulfasalazine, antibiotics

5-ASA local delivery, J pouch (ileoanal) genry, 6MP
rapidly metabolized steroids (budesonideyyebASAs
Remicade (Infliximab) (FDA approved 1999)

VSL3 Iin pouchitis

Humira (Adalimumab) (FDA approved 2/27/07), GNbF
Natalizumab (Tysabri), Epidermal Growth Factor
Cimzia (Certilizumab)

Remicade in UC (FDA approved 2006), MLN-02
Visilizumab in UC

Lialda (mesalamine) in UC (FDA approved 2007)
Natalizumab (Tysabri) (FDA approval)



Protein-Engineered Anti-TNF Antibodies
and Fusion Proteins

Humanized Fap’ Human receptor/Fc

Chimeric Hurman
monoclonal monoclonal fragment fusion protein
anUbod
\ / \ (/ \aﬁmdy/ ‘ | j r/
(Remicade) IgG4 (Humira) IgG1
mMouse certolizumab
® Human Pegol (Cimzia)

CDR = Complementarity-determining region

PEG = Polyethylene glycol
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New concepts for treating IBD

 Induce remissionwith active therapy
e Maintain remission with less toxic drugs

 Prevent recurrenceof Crohn’s disease
after surgery

* Prevent complicationswith prophylactic
therapy and early intervention



Cancer survelllance in chronic colitis

1967— Not done. Wait for symptoms to occur

2008— Colonoscopy with random biopsies
Chromoendoscopy

Future — Stool DNA analysis, CT or MR
colonography, colonic capsule



Theories of causes of UC and Criahdisease
1930’s

UC — Infection, psychiatric disorder

Crohn’s — infection, but not TB (Mycobacteria)
1967

UC — autoimmune disease, food allergy

Crohn’s — autoimmune, infection
1980/90’s

UC — autoimmune, epithelial starvation

Crohn’s — autoimmune, Mycobacterial infection, lo$olerance
to normal gut bacteria, genetic influences

2008
UC — epithelial permeability, starvation,
aggressive response to normal bacteria

Crohris— genetic, aggressive Immune response to bacteria,
abnormal bacteria, environmental triggers




Pathogenesis of Inflammatory Bowel Diseases

Microbial antigens and adjuvants

Environmental triggers

Immune response
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Pace of discovery of genes in IBD

Dark Ages® Genetic Revolution Genetic Explosion

1940/50- familial association 2001 — NOD 2
1994—-HLA association 2001 — IBD/®CTN)
1996—Familial pattern 2006 — MDR1|-23R
1996- chromosome 16 2007 — ATG 16L1
199¢— chromosomes 3, 7,12 NCFH®X2B

2008- 30 genes



Incidence of UC and Crohn’s disease In
Olmstead County, Minnesota, USA
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Loftus et.al., Gut 2000; 46:336
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Pathogenesis of Inflammatory Bowel Diseases

Microbial antigens and adjuvants

Genetic susceptibilit Environmental triggers

Immune response




o
CCFA’s Research Mission

 To identify and fund the best peer-reviewed
research

 To provide “seed money” to allow investigators to
generate enough preliminary data to be competitive
at the NIH level

 To encourage outstanding young investigators to
choose a career in IBD research, then train them to
have independent , productive careers

e To identify and support emerging areas of research
with gaps in knowledge



How Do We Achieve the Research
Mission?

CCFA’s Research programs fall into 4 categories:
—Senior Research Awards
— Training Awards

—Targeted Research (request for proposals In
prioritized areas that are under-
Investigated)

— Resources



Research Spend
2000 - 2008

'05/°06
'06 /°07
'07 /°08
'05-'08 142%
'05 -'08 CAGR 34%

2000 2001 2002 2003 2004 2005 2006 2007 2008

Note: Spending in chart includes $.2M CDC Epidemiology
project in 2006, $.5M in 2007, and $.5M in 2008




Number of new research grants funded by CCFA
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1967-1969
1970-1979
1980-1989
1990-1999
2000-2003
2004-2006

umulative CCFA research: 1,073 grants, $125 millia- >200 current grants
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CCFA Research: Multiplier Effect

e A 2004 survey of 200 grant recipients showed that:
—92% of respondents are doing research relevdB1o

—88% are still doing research related to theirinab
CCFA grant

e Every dollar that CCFA Invests in IBD research has
yielded $6.00 in NIH funding

—600% returnon CCFA's research investment



Distribution of CCFA Grant Funding 2007
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Opportunities- 2008

» Better understanding of the mechanismsf IBD
pathogenesis and normal mucosal homeostasis

» |ncredible scientific techniquesare available
(automated genetic screens, gene knockout, knockdoy
and transfection, rodent models, cell lines, protauics,
genomics, metabalomics, gnotobiotics, etc)

» A critical mass of well trained and talented scientis
and clinical investigators Is involved in IBD reseech

e Ma|

or pharmaceutical and biotech companies have

created ahuge pipeline of new therapeutic agents
» New diagnostic techniquesre developing
e |nsights Iinto disease heterogeneity



We are not taking full advantage of these
opportunities

» Research opportunities outstrip our funding alility

» |In the last grants cycle we could only fund 10/S&hior
Research Award applications (7.1%) and 13/52 ingini
grant applications (25%), despite many additiomgih h
guality proposals

» Our plans to evolve our research portfolio from
Investigator- initiated proposals to targeted regeareas
based on priorities and gaps in knowledge are éanitty
availability of funds. 6 areas of highest resegnatrity
need to be emphasized and funded




Strategies to improve IBD research and to
capitalize on the current opportunities

o Attract and train outstanding young scientists f
throughout the world (Research Fellowship
Award, Career Development Award, Student
Research Award)

e Entice world class investigators to study IBD

 |dentify and prioritize the most important resdm
areas, allocate funds and regquest grant applics
for these targeted aregsoactive management
rather than passive support of research)



Establishing scientific priorities

* |ntensive scientificupdate every 2-3 yearpy a
multidisciplinary scientific committee.

« Annual review of order of scientific priorities
« Distill the priorities intoeasily understood concepts

 These priorities are amajor criteria to allocate research
funding and develop the targeted research portfoligRFPs,
multidisciplinary contracts and focus of networks)

Goal: Implement 1 new Iinitiative /year, fund 4 to 6easch grants
per initiative ($600,000-1 million)

Influence NIH to target the same areas (partnerstmplify CCFA
Investment)



Recent Reqguests for Proposals (RFP) for
targeted research in highest priority areas

* Microbial Antigens/Host Interactions (2003)

 Epidemiology of IBD (through the CDC)
(2005)

* Biomarkers of Colon Cancer in IBD (2006)

e Growth and Skeletal Health in Children and
Adolescents (2007)

o Surrogate Markers of IBD (2007)
o



Strategies to improve IBD research and to
capitalize on current opportunities

o Attract and train outstanding young scientists f
throughout the world

e Entice world class investigators to study IBD

 |dentify and prioritize the most important resdmna
areas, allocate funds and request grant applics
for these targeted areas

e Sponsor research workshops In targeted areas
Invite the best scientists in these disciplines to
participate, convince them to collaborate with |
Investigators and to study IBD



March 16-19, 2006
St. Petersburg, Florida

Organizing Committee
Balfour Sartor (Chair)
Rick Blumberg, Jon Braun,
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Strategies to improve IBD research and to
capitalize on the current opportunities

« Attract and train outstanding young scientists from
throughout the world

 |dentify and prioritize the most important research areas,
allocate funds and request grant applications forliese
targeted areas

e Sponsor research workshops in targeted areas, ingtthe bes:
scientists in these disciplines to participate, cmmce them to
collaborate with IBD investigators and to study IBD

* Develop novel therapies and diagnostic
techniques based on basic science observatiol
and support clinical networks to test these
treatments/diagnostic approaches



Clinical networks to develop and test new
drugs and diagnhostic approaches

e Clinical Network

e Pediatric Consortium

Characterize and follow 1000 newly diagnosed patiés

In 40 locations to identify which genes, serum mags
and bacteria will predict aggressiveness of diseasad

response to treatment



Strategies to improve IBD research and to
capitalize on the current opportunities

o Attract and train outstanding young scientists from
throughout the world

 |dentify and prioritize the most important research areas,
allocate funds and request grant applications forliese
targeted areas

e Sponsor research workshops in targeted areas, ingthe bes:
scientists in these disciplines to participate, cmmce them to
collaborate with IBD investigators and to study IBD

 Develop novel therapies and diagnostic techniquesabed on

basic science observations and clinical networks test these
treatments/diagnostic approaches



Ultimate goals of IBD research

» |dentify genes and immunologic mechanisms thateau:
Crohn’s disease, ulcerative colitis and their chcapons

» Determine the environmental triggers and microbial
factors that initiate and perpetuate disease ioepible
Individuals

» Diagnose disease befaremplications occur

» |ntervene to Induce a sustained remission before
Irreversible injury and complications occur using
nontoxic, easily administered therapies

» |ndividualize treatmenn subset®f patients who have
high likelihood of responding
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Designer therapy for IBD subtypes:

Different pathogenesis, different therapi

Genetic Immunologic Clinical Treatment
mutations response to Phenotype
bacterial antigen
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Ultimate goals of IBD research

 |dentify the genes, immunologic abnormalities @adteria that
cause Crohn’s disease, ulcerative colitis andegsyst
complications

 Determine the environmental triggers and microfaators that
Initiate and perpetuate disease In susceptibl@iohals

« Diagnose disease at an early stage befongplications occur

e Intervene to Induce a sustained remission baefozgersible
Injury and complications occur

* Maintain remission with nontoxic, easily adminrst therapies

 Individualize treatment in subseaifpatients who have high
Ikelihood of responding

 Prevenonset of disease In high risk individuals!




