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IBD Overview



Defining IBD

IBD is a chronic,
relapsing
inflammation of the : :
intestinal tract!-2 Ulcerative colitis Crohn’s disease

Indeterminate colitis
10-15%

1. Baumgart DC, Sandborn WJ. Lancet. 2007;369:1641-1657. 2. Kornbluth A, et al. Am J Gastroenterol. 2010;105:501-523.




IBD prevalence is increasing in industrialized countries

Increasing trend of IBD industrialized countries’

1st case of UC 1st case of UC

reported by reported in China
Sir Walter Wilks
Newly
Western lndcustrlta!lzed 2.4 million diagnosed with IBD
ountries .
b US adults |in 2020°
"' >0.7% of the population
1859 1956
Industrial Great Acceleration Globalization
Revolution- of Populations- -21th Century
1800s 1950s

1. Kaplan GG, Ng SC. Gastroenterology. 2017;152:313-321. 2. Lewis JD et al. Gastroenterology. 2023;S0016-5085(23)04775-5. Online ahead of print.



IBD is influenced by genetic, environmental, and
microbial factors

~——— Changes in the microbial profile —————

Roseburia hominis Enterobacteriaceae
i Clades o Escherichia coli
g XIVa Clostridia .
Faecalibacterium Fusobactgnum'
Prausnitzil e adherent-invasive
Firmicutes = E coli (AIEC)

Bifidobacterium Proteus

Kaplan GG, Ng SC. Gastroenterology. 2017;152:313-321.



Effects of environmental factors on IBD risk

Ulcerative colitis Crohn’s disease

Factor ~ Risk  Protective Protective
Smoking v/aPb vac

Antibiotic use in childhood Ve vae Ve vac
Breastfeeding vace vac
Oral contraceptives Ve

Appendectomy va va

Low vitamin D levels Ve V@

Tea/coffee consumption VP VP

aApplies to Causians; PApplies to Asians; “Applies to Middle Eastern migrants.
Kaplan GG, Ng SC. Gastroenterology. 2017;152:313-321.



What Causes IBD?
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1. Coskun M et al. Trends Pharmacol Sci. 2017;38(2):127-142. 2. Kaplan GG, Ng SC. Gastroenterology. 2017;152:313-321. 3. Danese S et al. Nat Rev
Gastroenterol Hepatol. 2015;12:537- 545.



Comparing ulcerative colitis and Crohn’s disease

Ulcerative colitis

Presenting symptoms |
Abdominal pain, rectal \ \‘
bleeding, bloody diarrhea \

Location \
Limited to the colon /

Pattern

Continuous; starts in
the rectum and
progresses proximally

Rectal involvement
Very common

Perianal involvement
Uncommon

Baumgart DC, Sandborn WJ. Lancet. 2007;369(10):1641-1657.

Crohn’s disease

Presenting symptoms \
Abdominal pain, diarrhea, nausea,
vomiting, weight loss

Location
May affect entire Gl tract

Pattern (
Discontinuous with skip lesions |
primarily in Sl and colon; most (4
commonly in terminal '
ileum and cecum

Rectal involvement
Uncommon

Perianal involvement
Common



Comparing ulcerative colitis and Crohn’s disease

Ulcerative colitis

Depth of inflammation
Mucosal layer only

Complications
Colorectal cancer

Endoscopic appearance
Diffuse loss of vascular
pattern, erythema, edema,
granularity, friability

Baumgart DC, Sandborn WJ. Lancet. 2007;369(10):1641-1657.

Crohn’s disease

Depth of inflammation
Transmural

Complications
Fistulas, strictures

Endoscopic appearance
Ulceration, granularity,
edema, erythema



Differentiating clinical features of IBD

Ulcerative colitis Crohn’s disease

Diarrhea’ Very common Fairly common
Fever’ Fairly common Common
Abdominal pain’ Varies Common
Rectal bleeding’ Very common Fairly common
Weight loss’ Fairly common Common
Passage of mucus or pus? Common Rare
Perianal disease’ Absent Fairly common
Fistulas? Absent Common
Growth failure in children/adolescents’ Occasional Common

1. Podolsky DK. N Engl J Med. 2002;347:417-429. 2. Baumgart DC, Sandborn WJ. Lancet. 2007;369:1641-1657.



Anatomic distribution of ulcerative colitis

Left-sided colitis Extensive colifis
, o

-~

30-60% 16-45% 15-35%



Endoscopic spectrum of UC severity

Moderate-2 Severe':?

%
%

Mayo endoscopic

0 1 2 3
subscore
Description Intact vascular Erythema, decreased Marked erythema, Spontaneous
pattern, no friability vascular pattern, granularity, bleeding, ulcerations
or granularity mild granularity absent vascular pattern,

bleeds with minimal
trauma, no ulcerations

1. de Chambrun G, et al. Nat Rev Gastroenterol Hepatol. 2010;7:15-29. 2. Sandborn WJ, et al. Gastroenterology. 2009;137:1934-1943.



Clinical patterns of Crohn’s disease

Inflammatory

*Localized to mucosa
and submucosa

» Causes diarrhea
and pain

Stricturing

Fistulizing

* Muscle hypertrophy and
scarring develops, resulting in
obstruction

 Causes painful cramping

* Aggressive inflammation leads to
fistula from the diseased bowel
wall to another bowel loop or
nearby organ




Endoscopic appearance in Crohn’s Disease

Apthous ulcers Cobblestoning Serpiginous ulcers Stricture in
terminal ileum

N

Hamilton MJ. Diagnostic Ther Endoscopy. 2012;467979:1-8.



IBD diagnosis is based on clinical, endoscopic,
and histopathologic findings

: Laboratory/
1,2
History/PE stool studies’-2

:

L I-jE ‘

CBC C difficile toxin
CMP Culture

ESR O&P

CRP

Iron studies

Vitamin B4,

Endoscopy’-2

lleocolonoscopy with
biopsies
VCE may be useful

adjunct in small bowel
disease

Imaging studies?+

UGI-SBFT, CTE, MRE can
assess for areas of active
inflammation not reached
by traditional endoscopy/
ileocolonoscopy

1. Sands BE. Gastroenterology. 2004;126:1518-1532. 2. Lichtenstein GR et al. Am J Gastroenterol. 2018;113:481-517. 3. Kilcoyne A et al. World J
Gastroenterol. 2016;22(3):917-932. 4. Bruining DH et al. Radiology. 2018;286(3):776-799.



Red flags for Crohn’s disease

Nonhealing or complex perianal fistula or abscess or perianal lesions (apart from hemorrhoids)
First-degree relative with confirmed IBD

Weight loss (5% of usual body weight) in the last 3 months

Chronic abdominal pain (>3 months)

Nocturnal diarrhea

Mild fever in the last 3 months

Abdominal pain 30 to 45 minutes after meals, predominantly after vegetables

Rectal urgency

Danese S et al. J Crohn’s Colitis. 2015;601-606.



Differential diagnosis of IBD

Colonic inflammation

lleitis

Infection

(eg, Yersinia, TB, typhilitis)
SLE

Vasculitides

Neoplasm

NSAID-induced

NSAIDs, nonsteroidal antiinflammatory drugs; SLE, systemic lupus erytheh"natosus; TB, tuberculosis.
Sands BE. Gastroenterology. 2004;126:1518-1532.

Infection

Behcget's disease
Diverticulitis

Ischemic colitis

Microscopic colitis

Chronic granulomatous disease
Graft-vs-host disease

Gl sarcoidosis

Eosinophilic gastroenteritis
Drug-related (NSAIDs, gold,
penicillamine)




Differentiating IBD from IBS

* Pooled data from 13 studies involving 1,703
patients indicated that the prevalence of
symptoms compatible with IBS in patients with IBD
is ~40%°"

* Unlike IBD, IBS is not typically associated with?

— Rectal bleeding
— Systemic signs of iliness (eg, weight loss)

— Laboratory evidence of inflammation

o
¢! ( "
& N

Fecal calprotectin can \}

ly
(eg, increased CRP, ESR, fecal calprotectin) \Q)’ help differentiate the

3
— Abnormal findings on colonoscopy presence of IBD from IBS

1.Halpin SJ, Ford AC. Am J Gastroenterol. 2012;107:1474-1482. 2. Nikolaus S, Schreiber S. Gastroenterology. 2007;133:1670-1689. 3. Lichtenstein GR et al.
Am J Gastroenterol. 2018;113:481-517.



Serologic testing in IBD

Prevalence (%)’

Healthy
Antibody Controls
PANCA Unidentified protein of the nuclear envelope of 6-38 41-73 0-8
neutrophils
ASCA Carbohydrate epitopes present in the cell wall of 29-69 0-29 0-16
Saccharomyces cerevesiae
OmpC Omp-C transport protein 24-55 2-24 5-20
of E coli
12 Pseudomonas-associated sequence 12 38-60 42 15
Cbir1 Bacterial flagellin CBir1 50-56 6 8

Characteristic serologic patterns of ASCA+/ANCA- in CD
and ASCA-/ANCA+ in UC may provide useful adjunctive
information in some patients, but are not sufficiently
sensitive or specific for routine use'-3



IBD Severity Is Defined By Multiple Factors

Inflammatory

burden ,omplicated
* CRP disease course
* Mucosal lesions Intestinal resection

* Disease extent Flares
EIMs

Peyrin-Biroulet L et al. Clin Gastroenterol Hepatol 2016;14:348-354.



Assessing disease activity in UC

Moderate

Mild to severe Fulminant
Stools (number/day) Formed stools <4 >0 >10
Blood in stools None Intermittent Frequent Continuous
Urgency None Mild, occasional Often Continuous
Hemoglobin Normal Normal <75% of normal Transfusion

required

ESR <30 <30 >30 >30
CRP (mg/L) Normal Elevated Elevated Elevated
FC (ug/g) <150-200 >150-200 >150-200 >150-200
Endoscopy 0-1 1 2-3 3
(Mayo subscore)
UCEIS 0-1 2-4 5-8 7-8

Rubin DT et al. Am J Gastroenterol. 2019;114:384-413.



Assessing disease severity in Crohn’s disease

Mild Moderate
» Ambulatory » May have more prominent signs of
« Normal eating, drinking fever, significant weight loss,
*« <10% weight loss abdominal pain or tenderness,

intermittent nausea or vomiting
(without obstruction)

» Failed treatment for mild to
moderate disease

» Moderately to severely active
endoscopic mucosal disease

» CDAI 220-450

* Diarrhea, abdominal pain
* Increased serum CRP
* No complications

* No severe endoscopic
lesions

« CDAI 150-220

Lichtenstein GR et al. Am J Gastroenterol. 2018;113:481-517.

« Significant weight loss

* Persistent symptoms despite
aggressive therapy (conventional
corticosteroids or biologics)

* High fever, persistent vomiting,
significant peritoneal signs

 Often hospitalized

» May have complications (obstruction)

» Severe mucosal disease

* CDAI>450



IBD poses significant psychological burden

on patients

Psychological impact of UC

(N=451)
82
Worry about  Makes life Feel Sometimes
long-term more embarrassed or always
effects stressful feel
depressed

*P<0.05 versus other chronic conditions.

Data from Internet survey designed to assess various disease indices.

Rubin DT et al. Dig Dis Sci. 2010;55:1044-52.

Proportion of patients
who feel their condition
controls their lives

531
Asthma BT 4
Migraine
44
0 20 40 60

Patients, %




Fatigue is common in IBD and impairs quality of life

Fatigue...
* is common in IBD (15-80%)'-2

* increases during periods of active inflammation,
but persists in remission in up to half of patients’

* is strongly associated with poor HRQoL, disability,
and depression in both UC and CD3

1. Kreijne JE et al. J Crohn’s Colitis. 2016;105-111. 2. Cohen BL, Aliment Pharmacol Ther 2014;39:811-22. 3. Romberg-Camps MJL et al. Inflamm Bowel Dis.
2010;16:2137-47.



UC is disabling over time in many patients

Cumulative risk of key outcomes in population-based studies of UC patients

67-83%
100
% 40-53%
= - 32-46%
: N
o 200 2.1-7.5%
- 8.5-11% 11-20% 1530 ’
N Bat® 8 (o]
o 2-3% - - 0.4-0.6% —
T T T T T T T T T T T
Change of Proctitis LSC 10y 10y 10y 20y Steroid 10y 20y 30y
diagnosis Extension relapse hic;:lﬁga:ll- Colectomy exposure CRC

Fumery M et al. Clin Gastroenterol Hepatol. 2018;16:343-356.



Crohn’s Disease is progressive in most patients

100 -

UP TO of patients develop an
intestinal complication
HALF within 20 years
of diagnosis.?

Penetrating

Stricturing

Cumulative probability, %

Inflammatory

0 12 24 36 48 60 72 8 9% 108 120 132 144 15 168 180 192 204 216 228 240

Months

1. Cosnes J et al. Inflamm Bowel Dis. 2002;8:244-250. 2. Lichtenstein GR et al. Am J Gastroenterol. 2018;113:481-517.



Symptom improvement: what to expect

* Primary clinical targets include
normalization of bowel habits and
resolution of rectal bleeding (UC) and
abdominal pain (CD)’

- Patients’ response to therapy should be
evaluated within several weeks?

* Clinical evidence of improvement in CD
should generally be evident within 2-4
weeks of treatment, with maximal
improvement within 12-16 weeks?:3

Definitions of Clinical Remission
From Common Clinical Indices’

ucC

CD

Partial Mayo score <1
PUCAI<10
SCCAI<1

CDAI<150
HBI <4

CDAI, Crohn’s Disease Activity Index; HBI, Harvey Bradshaw Index; PUCAI, Pediatric Ulcerative Colitis Activity Index; SCCAI, Simple Clinical Colitis Activity Index.
1. Peyrin-Biroulet L et al. Am J Gastroenterol. 2015;110:1324-1338. 2. Lichtenstein GR et al. Am J Gastroenterol. 2018;113:481-517. 3. Ungaro R et al. Lancet. 2017;389:1756-

1770. 4. Walsh AJ et al. Nature Rev Gastroenterol Hepatol. 2016;13:567-579.



IBD treatment goals are changing

- Conventional treatments that target
only symptom control do not alter
disease progression?:2

*Symptoms are not a reliable measure
of underlying inflammation?-3

—~Symptoms are often discordant
with objective measures of
disease activity (eg, endoscopy,
CRP), particularly in CD'

1. Peyrin-Biroulet L et al. Am J Gastroenterol. 2015;110:1324-1338. 2. Colombel JF et al. Gastroenterology. 2017;152:351-361. 3. Peyrin-Biroulet L et al. Gut.
2014;63:88-95. 4. Regueiro MD et al. Am J Gastroenterol Supp. 2016;3:8-16.



Treatment targets in IBD

Short-term targets >  Intermediate targets ‘

Decrease in Endoscopic
Symptomatic calprotectin to healing,
remission and acceptable range, normalized QoL
Symptomatic normalization normal growth in and absence of
response of CRP children disability

Therapy. or il e Deep remission

Active il Crohn’s disease: IS a composite
[:]) : : ; : Transmural healing of both clinical and
v v 5 : Ulcerative colitis: endoscopic targetSZ

Histological healing

A

Targets not reached

1. Plevris N, Lees CW. Gastroenterology. 2022;162:1456-1475. 2. Peyrin-Biroulet L et al. Am J Gastroenterol. 2015;110:1324-1338.



Deep Remission May Improve Outcomes in Crohn’s Disease:
Exploratory Study of the EXTEND Trial

1-year outcomes in patients achieving deep remission

M Deep remission (n=11)
100 = @ Absence of mucosal ulceration only (n=8)

M Clinical remission only (n=19)

80 -
X 64 58 63
N 60
il
3
i-g 40 - 38
o 25

20 -

)
0 0 0
0 .
IBDQ remission CD-related Every other week Weekly
at Week 52 hospitalization

Received open-label adalimumab

Colombel JF et al. Clin Gastroenterol Hepatol. 2014;12:2414-2422.



Treating to target approach leads to superior endoscopic and deep
remission in Crohn’s disease: CALM Study

Primary endpoint Key secondary endpoints

100 100 -
< ¥ £=0.01 = 0 P=0.014
& ) P=0.006
< 60 S 60 1 ‘ |—\
= 45.9 =
- o 40 36.9

23
0 - 0-
CDEIS<4 and absence Deep remission Biologic remission
(CDAI<150, no steroids for =28 (FC<250 pg/g,

of deep ulcers )
weeks, no fistula, CDEIS<4, CRP<5 mg/L, and CDEIS<4)

and no deep ulcers)

mClinical management (n=122) M Treat to target (n=122)

CDEIS, Crohn’s disease endoscopic index of severity; CRP, C-reactive protein; FC, fecal calprotectin.
Colombel JF et al. Lancet. 2017;390:2279-2289.



TYING IT UP: Overview of IBD

The pathogenesis of IBD involves a complex interaction between environmental
factors, genetic susceptibility, the microbiome, and a dysregulated immune system

Both UC and CD are chronic, progressive, and potentially disabling conditions
over time

Recent studies underscore the need to look beyond symptoms and to treat
endoscopic lesions in IBD with the aim of preventing structural damage and
disability

— Mucosal healing improves outcomes in both CD and UC

Further studies are needed to assess the effects of a treat-to-target strategy on

long-term outcomes in IBD such as bowel damage, surgeries, hospital
admissions, and disability






