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Objectives

* Review key considerations in the design of inflammatory bowel
disease (IBD) prevention trials

* Overview of potential prevention trial therapy targets and interventions

» Discuss ongoing and planned IBD prevention trials




Why do we need to discuss IBD prediction and prevention?
Need for new paradigms

« Chronic disease affecting young people, Rising incidence in newly industrialized
no cure countries (Africa, Asia, and South America)
(growing population) — disparity in care
» Current therapies fail in >50% of patients
* Rising incidence in children across the world
« High surgery rates, disability, mental
health comorbidity, etc. * Expected prevalence >1% in some areas of
the world by 2030

Pediatric inflammatory bowel disease is becoming increasingly common around the world

sl 100%

. 717 of studies reported
o increasing prevalence

™% 84%

/ 31/37 of studies reported
mtnt | increasing incidence

Gastroenterology

Siew C Ng Lancet 2017, Kaplan G, Winsor JW. NRGH 2020, Agrawal M Gastroenterology 2022, Benchimol E Gastroenterology 2022



IBD is a Progressive Disease
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Is the Optimal Window of Opportunity Actually Before
Diagnosis: Disease Interception and/or Prevention

Best Window of Opportunity?
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Where We Need to Go...




Type 1 diabetes mellitus (T1DM) as the model

Immune mediated destruction of insulin producing B-cells in the pancreatic islet

Network for Pancreatic Organ
Donors with Diabetes



Different stages of T1DM and opportunities for prevention

Pre-stage 1

Insult,

* Genotypes:
HLA class Il; DR3-DQ2,
DR3-DQ8, DR4-DQ2,
DR4-DQ8

* Environment:

Viruses, diet, vitamin D
levels, microbiome

e [Immune factors:

Loss of tolerance

Stage 1

e >2 islet autoantibodies
» Normoglycaemia

Asymptomatic

Stage 2 Stage 3 Stage 4

e >2 islet autoantibodies e Established T1IDM

* >2 jslet autoantibodies

¢ Dysglycaemia (or NOT) * Complications
(IFG and/or IGT) = Overt hyperglycaemia * Long-term management
e FPG 5.6-6.9 mmol/l e Insulin management * C-peptide levels
e 2-h PG 7.8-11.1 mmol/l » Clinical TIDM with the diminished
* HbA,. 210% increase 4T symptoms'
e Toilet
e Tired
e Thinner
e Thirsty

B-cell mass

Primary prevention

35-50% risk of
progression to

TIDM in ~5 years

‘ Secondary prevention Tertiary prevention

Honeymoon period

e Endogenous

« Insulin production

e Transient
normoglycaemia?

: . B-cell mass
critically low
|

75% risk of
progression to
TIDM in ~2 years

y e —
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Time

Henriques FL et al. Nat Rev Endocrinol 2025



Teplizumab in relatives at risk of type 1 diabetes

Proportion Free of Type 1 Diabetes

No. at Risk
Teplizumab
Placebo

1.0+
No. without No. with
- Diagnosis Diagnosis
' Teplizumab 25 19
Placebo 9 23
0.8
0.7+
0.6+ L
0.5+ < rtl Teplizumab :
0.4+ Median 2 years ,
- - Ll
delay in disease I

0.3 onset Placebo
0.2+
0.1+
00 [ | [ | | I [ [ [ I

0 6 12 18 24 30 36 42 48 54 60

Months since Randomization
44 44 40 36 27 21 15 14 10 9
32 23 18 16 15 11 9 8 6 4

The adjusted cox proportional
hazard ratio of teplizumab to
placebo was

0.412 (95% CI: 0.216, 0.783)
P=0.006

Herold KC et al. N Engl J Med 2019



able by the end of the yea
- The drug, which the ED.A_ ap-
diabetes. In-

avi
some lucky patients, much longer
— the longest so far is 11 years,
said Dr. Kevan Herold of Yale, a
principal investigator in trials of
the drug.
;The only other treatment for
the disease — insulin — was dis-
‘covered 100 years ago and does
' ngt affect the course of the dis-
e. It just replaceswhat is miss-

high risk for Type 1 dia-

es and any day you are not
burdened by measuring blood
‘Sugar four times a day and inject-
ing yourself with insulin is a glori-

. ous day,” said Dr. Mark S. Ander-
~ son, director of the diabetes cen-

ter at the University of California,
San Francisco, and a researcher
for the pivotal clinical trial that led
to the treatment’s approval. Dr
Anderson has been a paid consult-
ant for Provention in the past.

Dr. John Buse, adiabetes expert
at the University of North Car-
olina who was not involved in the
study, called the approval “really
exciting” and said it would “turn
the world of Type 1 diabetes on its
head.”

“There has always been a no-
tion that screening would be a
good idea” he said. But medical
experts “have never really pro-
moted it todetect Type 1diabetes.”

1t will not be easy — no screen-
ing test is. But in this case, very
few who are screened will have
this rare but dire disease, which
affects just four in 1,000 in the gen-
eral population, or 14 million
Americans.

Type 1 diabetes  typically
emerges in adolescence when pa-
tients suddenly are tired all the
time, urinating frequently, drink-
ing copious amounts of water, and
losing weight.

With a diabetes diagnosis, their
lives are completely changed.
They have to measure their blood
sugar and take insulin for the rest
of their lives, Every time they eat
ameal, they have to calculate how
much insulin they need. If they
take too much, they c¢an pass out
or have a seizure or evenend upin

Drug That

THE NEW YORK

intensive care. A
They also face the
complications — eye di

can lead to blindness, kidne

ure, heart disease and s ,
Without good control of blood glu-
cose, complications can set in as
early as five years aft

Dr. Anderson said.

The new treatmel
son said, “opens th
the way that the first
apy for cancer was a
through to a new era o:'f >

In trials, a treatmer
postponed the onset

of the disease by an
average of 2 years.

about a decade ago. He expects
that as immunotherapy for diabe-
tes improves, the disease may be
halted before it can take hold.

" The new drug is not a treatment
for' the much more common type
of diabetes, Type 2, in which the
pancreas makes insulin but the
body’s cells do not respond to it.

The story of the new treatment
dates back to the 1980s and in-
volves determined researchers
who pursued the idea as company
after company — four in total be-
fore Provention — got interested
but then ended up dropping the
drug for a variety of reasons.

Dr. Jeffrey A. Bluestone, an aca-
demic until recently who is now
chief executive of Sonoma Bio-

LA ()

{ )

thﬁémﬁhuﬁ@s;‘ said he and his col-
i Id, who has con-
for Provention and other
leg‘,’gﬁent 20 years “trying

>p the drug alive”
entists  were passionate
it, Dr. Bluestone said.
companies were really
about it.” But for rea-

ick this thing up.”

At one point, Dr. Bluestone ac-
‘tually took the antibody, devel-
oped at that time by Ortho Phar-

' maceuticals, and made a clinical
" batch of the drug in the lab. Dr.

Herold tested it in a small study of
people who were newly diagnosed
with Type 1 diabetes.

The treatment prolonged the
period in which they made some
insulin, but eventually all got dia-
betes. ; }

In 2011, Dr. Bluestone and Dr.
Herold proposed a different sort of
study. They would treat people
who were at high risk of diabetes
but who had not yet developed it.
It was a bold move, Dr, Bluestone
noted. “Other than vaccines, there
aren’t many drugs given before di-
agnosis,” he said.

To find those people, the re-
searchers worked with a group of
clinical trial sites, TrialNet, that
were supported by the National
Institutes of Health, Dr. Herold is
now the group’s chairman. Trial-

ythe Start

S NATIONAL SATURDAY, NOVEMBER 19, 2072

Net investigators - i
Songoopeopie e 1
ate (Al L for anti-

1 diabetes, looKing

- - indicating an immune at-

bodies indicati i abrior-
tack on the panCl;f;?sm

lucose meta .
ma’ll'lﬁe result was a study, pub-
lished in The New England Jour-
nal of Medicine, that led to Thurs-

ay’s approval.

o g‘owptgat the drug is ?pproved,
the challenge will be to fmc} people
who could benefit. Screening iny
people with immediate rel?HVef
who have diabetes will miss 85
percent of patients.

The JDRF, a nonprofit group
that advocates for people with
Type 1 diabetes and supports re-
search, which, along with the
N.L.H., funded the trial that led to
the drug’s approval, wants anti-
bady- screening tests to become
part of routine pediatric care.

“Most families say diagnosis is
a bolt out of the blue,” said Aaron
Kowalski, chief executive of the
JDRE And most patients, he add-
ed, are very sick when they first
are diagnosed.

The group has conducted blood
tests to look for antibodies in Ger-
many and in parts of Colorado.
And it has offered an at-home test
people can order, underwritten by
the foundation. But, Dr. Kowalski
flaid' “we want pediatric offices to

o it”

Testing also offers another op-
portunity, he said. It turns out that
antibodies indicating an immune
attack often occur when people
are as young as 5 or 6 years old,
although most do not develop dia-

of Type 1

Diabet

are teenagers-

betes until they pe is to treat

he said, his ho

Ngf’: even earlier, as :00(‘:‘“;5_
those antibodies eMEER oy
cians and the FD-A- ting before
ously ObjeCted tostrea gderway
the disease was clearly unce’ t- =

. e an you give an iee)
asking, HOWC mal?”
munotherapy if ‘t(l;ey are nor

ywalski said. 4
Dr-B!j: he said, the antibodies tella
ifferent story.

dlffg'hey do have diabeteS’" he
said, although not according to the
usual definition of the disease. “It
just hasn’t unmasked itself yet.
We need to help them save t.h_elr
beta cells,” the insulin-secreting
cells of the pancreas.

Dr. Herold is cautious. If some-
one has antibodies but their pan-
creas is not actively being at-
tacked, the treatment may not
help.

«“It’s hard to stop something
that isn’t happening,” he said.

Dr. Bluestone and Dr. Herold
wonder if giving a second round of
treatment could improve results
even further

For now, Dr. Bluestone would
like to see the treatment used to
help younger patients than were
in the trial. It is approved for pa-
tients at least 8 years old. “But the
disease affects a lot of patients
who are younger than 8,” he said.-

Although he and others are eii—

cited about the possibility of some
day preventing the disease en-
tirely, there is an immediate chal-
lenge for diabetes experts.

_“The most important thing

right now is finding the potential
patients,” Dr. Bluestone said.



Steps towards implementation of IBD prevention

At risk Disease initiation Disease expansion Disease development Diagnosis
Lo NI +6 yrs 2-6 yrs 1-2 yrs

Step 1: Validation and integration
of biomarkers

Q [Step 2: Understanding the ]
D

preferences of people at-risk for IB

Q [Step 3: Setting up the infrastructure to]

screen and identify high-risk individuals

l—} ( Step 4: Setting up disease-prevention trials)

Bronze S...Ungaro R Aliment Pharmacol Ther 2024
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Patients and FDRs are willing to undergo predictive testing
and preventive interventions!

PREDICTIVE TESTING PREVENTIVE INTERVENTIONS
. @ Blood test  78% n=1035 \ . @ Diet modification 86% n:114\

g Physical exercise 81% n=1071
(o)
85% ‘ Stool test ~ 76% n=1012 97% Drobiotice v
accepted acc((;pted *
or ,., .
ther(Tff/)trheir S Salivatest 67% n=883 them/their S, Diet supplements 69% n=922
children) | _ children) Quit smoking 59% n=789
57% n=761
?/\ us ° ‘ Fecal Transplantation 40% n=531
@‘J MRI/CT-scan 46%/42% n=604/563 E& Immunosupressive oral drugs 38% n=510
¥ @ Oral antibiotics 32% n=430
U Colonoscopy 37% n=490
VAN

émgl Immunosupressive IV/SC drugs 32% n=42

C. Bravo UEGJ 2025
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Join the TrialNet #T1Dfamily

Detect future risk of T1D and advance important research!

Imagine a future without type 1 diabetes

TrialNet is an international network of leading academic institutions, endocrinologists, physicians, Sign up to be screened!

scientists and healthcare teams at the forefront of type 1 diabetes (T1D) research. We offer risk
screening for relatives of people with T1D and innovative clinical studies testing ways to slow down and
prevent disease progression. Our goal: a future without T1D!

Find a location near me

View upcoming events

Network of 27 sites in North America and Europe



. Mount Sinai MOUNT SINAI IBD PREVENTION

PREVENTION CLINIC L
‘\.—
i . Intestinal Ultrasound (IUS)
Patient Check-in . . . BIO‘?d [.)ra\!v & .
. _ Patients will then undergo a point-of-care Stool Kit Distribution
Upon arrival, patients are intestinal ultrasound, a non-invasive Patients wil complete a blood draw to
greeted at the front desk and . . :
checked in for their visit. They Imaging test used to detect any early signs assess relevant biomarkers and receive a

of inflammation in the bowel. This test
supports early detection & helps
personalize follow-up.

stool collection kit to complete at home.
These samples are used to monitor gut
health and immune activity.

are briefly oriented to the
prevention clinic workflow and
what to expect during the visit.

FIRST
DEGREE
RELATIV

3

) ..o
*) Meet Coordinator & Visit with Prevention Provider Follow-up

Complete Questionnaires inati
Elizabeth Spencer  Ryan Ungaro p _ _ _ _ Provider will review the IUS + Risk Determination
Diector Dhecior A clinic coordinator will enroll in Questionnaires and discuss personalized Data from the visit will guide a

prevention study and have patient strategies for prevention, including personalized follow-up plan based

l complete preliminary questionnaires.
This helps tailor the clinical visit and

identifies areas for focused education.

recommendations on diet, environmental on estimated risk level.
exposures, physical activity, and
psychosocial health.

Marla Dubinsky  Jean-Frédéric Colombel

COPYRIGHT © MO UNT SINAI, ICAHN SCHOOL O F MEDICINE
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Considerations in Prevention Trial Design

What population to include?
What intervention?

What design?

What endpoint?




First Degree Relatives: Natural First Population

First-degree relatives / \ FDRs _
(FDRs) have a significantly -  Know the impact of the

higher risk of developing disease

disease - Have elevated risk at
o _ ® o baseline - improve PPV

Relative risk (RR) 10 D [ of risk stratification tools

(95% CI 2.73—-25.60) for families

Crohn’s disease ~30% uil'n

RR 8 (95% Cl 5.86—10.67)

. . st
for ulcerative colitis 1% degree

® o °
N
enera oXO® '.\O\”: ~‘(\.: ¢
e RS




Lumen

Mucous
Layer

Epithelial
Layer

Intestinal Mucosa

What Intervention?
Potential Therapeutic Targets based on Preclinical Biomarkers

* Mediterranean diet

+» Short chain fatty
acids (e.g. butyrate)

* Prebiotic fiber

* Polyphenols

* Probiotics

* Microbiota targeted
therapies increasing
Faecalibacterium
prausnitzii & Roseburia

* FMT

/ ° °
@
[V, Disordered |
) @ o @ gut microbiome |
@ Altered Metabolites | =22
S T otease (UG |
/ Mucolytic | od’

* Recombinant enzymes
« Serin protease inhibitors (e.g. serpins)

bacte rla

Target mucolytic bacteria species
(e.g. Ruminococcus torques)

Glycan supplementation

Inflammatory
response to flagellin

(]
® © °

= Short chain fatty acids (e.g. butyrate)
* Glutamine
* Prebiotic fiber supplements

* Probiotics (e.g. Valio LLG, Saccharomyces
boulardii)

* Polyphenols (e.g flavonoids, ellagitannins)
» Drugs increasing intestinal barrier

= Vaccination against flagellin
» Flagellin-specific CD4+ T cell activation +
concomitant MTORC metabolic inhibition

| GM-CSF, CXCL9, IL-23, IL-12 ||
e

(= )

» Altered forms of GM-CSF

* Therapies targeting cytokines/chemokines
(ex: CXCL9)
* Anti-IL12/23 or Anti-IL23 agents

J Gregory ©2025 Mount Sinai Health System

* Anti-a4[37 agents (vedolizumab)

Diet

Microbial therapy

Supplements (glycans)

Barrier enhancers

Vaccination

Immunotherapy




Prevention may vary according to preclinical stage

Target Population

Mucosal Injury i\

Risk factors/Biomarkers 5

Hypothetical Biomarker
based Risk Stratification '

AAAAAAA

AMARA

|

Low risk

Monitoring Strategy

' Primordial
. Prevention

Potential Intervention

AAAA

) (LY

LI L XYY

Pre-Clinical CD

(LY

al Mucosa

AR N

Norm

Predisposing Potential
Risk factors Environmental
* Known genetic risk: T"Sgers
NOD2, IL23R, * Smoking
ATG16L1 » Microplastics
- IBD polygenic risk : zrf;?t?iotics
« First-degree . :
relatives : g?;gtlene
» Comorbid IMIDs « Metals

Intermediate risk

IS )

Primary Prevention

(Interception)

General . ]
Population Population at Elevated Risk
N ,q SO /INTRNWINNIT TNV WIS
‘ %L\MW '\‘\F-‘\W-“-I‘ ‘?

I

\—“‘P&‘“ \mmy !M)}M,,me\m‘
QOUC

o s,

Microscopic Lesions Macroscopic Lesions

* Impaired barrier integrity « Non-specific lesions
* Histologic inflammation
2 = N Y )
sl ) D

Early biological changes

* Loss of epithelial
barrier function

« Circulating anti-
microbial antibodies

« Fecal calprotectin
» C-reactive protein

* Loss of « Anti-GM-CSF
Lﬂ‘,ﬂ;’;ﬁ;‘l’ « Altered proteins and
bacteria metabolites

- Dysbiosis * Altered glycome

High risk

. Consider Imaging (IUS, MRE),
VCE, lleocolonoscopy

Secondary Prevention

RN

C;??l

diagnosis

« Uncontrolled
immune
response

* Bowel damage

« Tissue
remodelling

Lee et al. Gastro In Press.




Prevention may vary according to preclinical stage

.| General : : s 3
Target Population | Population Population at Elevated Risk Pre-Clinical CD : CD
o, (R, ey MY““‘“\‘
Mucosal Injury [ii" Micro ic Losions SN
h Normal Mucosa CESCOINE = RRIORS Macroscopic Lesions
f i -1, e E C * Impaired barrier integrity “Nerspesifit Iesnons >
L U C) ) = * Histologic inflammation . Q P \) -
—I > “" il |
! Predisposing Potential Early bioloaical chan IBD N
v Risk factors Environmental axlyibrological ciiah gos  diagnosis
i « Known genetic risk: Trlggers * Loss of epithelial -« Circulating anti- « Fecal calprotectin « Uncontaliod
| NOD2, IL23R, : » Smoking tL’a”'effo"C"On microbial antibodies - C-reactive protein e
. . ] o : *Loss o * Anti-GM-CSF
Risk factors/Biomarkers ' grl?;c?lb;enic e = Mlepiastics tolerance to A ey éespolr:e
I ) R commensa : |+ Bowel damage
! « First-degree :ﬁntlp;?‘técs bacteria . pr:;\tetal;oh;ces . e+ Tissue
: relatives by + Dysbiosis R glyeeme  remodelling
! » Comorbid IMIDs « Metals [
Hypothetical Biomarker . : : T
based Risk Stratification |  -OW sk Intermedyate risk . High risk
o 5 | Consider Imaging (IUS, MRE),
Monitoring Strategy 5 VCE, lleocolonoscopy
. Primordial
. Prevention
Potential Intervention |
; Secondary Preventlon %
i (Interception)

Lee et al. Gastro In Press.



Lifestyle modifications can decrease risk even in
high genetic burden patients

Genetic Risk, Lifestyle Factors, and Inflammatory Bowel Disease

§ h |

: Body mass index 'Eiq = Smoking I Pnlygenig risk F’Dlygeni? risk |
I . . . I score for score for |
I Physical inactivity lﬂ;[b ? Drinking I Crohn’s Ulcerative colitis |
| Sleepduration fmm £2 Diet I, Disease (CD) (UC) |

Modifiable lifestyle factors

I ) 1" .
Unfavorable lifestyle i &&® "o Participants
| Associated with increased risk of at a high genetic risk

High genetic risk |

Associated with increased risk of j

| CD/UC Favorable lifestyle associated CD/UC I
| CD HR 1.94 (95% CI 1.61-2.33) with nearly 50'%, lower CD HR 2.24 (95% Cl 1.75-2.86) |
I UC HR 1.98 (95% CI1.73-2.27) |: CD and UC risk 11 UC HR 2.15 (95% Cl 1.82-2.53) :
e e e e e e e o e = - = = = — .

Sun et al Am J Gastro 2022



Prevention may vary according to preclinical stage

R A b e | 4

| Consider Imaging (IUS, MRE),
VCE, lleocolonoscopy

. General | . ' ‘ - |
Target Population | poojation Population at Elevated Risk | Pre-Clinical CD i CD
E : ; ]
1 o ' = ; | ) ‘ = ROV IR T = N
RN /‘\m‘;‘f‘ RN ”1\%&.}3‘4\\‘ "\‘&W h\m&?ﬂm ANV ) \a\um}»& \my rﬂxﬂhm Lf‘s@\ \W\‘W&\ @MYMN\
Mucosal Injury (IS : Microscopic Lesions |( - g
: Normal Mucosa O 3 Ibeaited barkib: haar Macroscopic Lesions
1~ O LO N A A A O ®)(® ERPR ° mpaired barri grity + Non-specific lesions :
| Q C) = = « Histologic inflammation i , J ;
- 3 @ 2
Predisposing Potential E i i ;
. arly biological changes |
Risk factors Emglgr_onmental P, yc : t_g . g s diagnosis
5 Foriie riggers * Loss of epithelial  « Circulating anti- « Fecal calprotectin i
. 'ﬁrgg{ ?S‘ﬁgc Tt + Smoking tL>arner ffunctlon microbial antibodies  « C-reactive protein | ?J:ﬁ?&‘,:;o"ed
. . ' ATG16L1 + Microplastics 0SS0 * Anti-GM-CSF response
Risk factors/Biomarkers | o - tolerance to . ; P
'« IBD polygenic risk : zrf{?bsiotics éammencal 'ﬁ:{:goﬁ’i:gt:'ns and B - Bowel damage
» First-degree < Blval bacteria » Attered dt » Tissue
- relatives L + Dysbiosis Aifered diycome remodelling
' o Comorbid IMIDs « Metals
b';gggtgfst;(cgltg't%?gg:r:; Low risk ! IntermeHiate risk | High risk
|

Monitoring Strategy

TUTU

- d - I : F
rmoron <& ON)

Primary Prevention

Potential Intervention

‘ Secondary Prevention % %
(Interception) “Poo

Lee et al. Gastro In Press.



General Secondary Prevention Trial Design Considerations

Proposed IBD Secondary Prevention Clinical Trial Design

At Risk Population

First degree relatives recruited from
IBD centers or prevention clinic

151§ CIRTT
v

Screening

(%

Exclusion Criteria:

+ Suspected or established
IBD or other inflammatory
gastrointestinal disease
diagnosis

+ Chronic NSAID use or active
infection

+ Use of anti-inflammatory or
therapeutic antibodies for
any disease

Inclusion Criteria:

» No known or suspected
diagnosis of IBD (absence of
“red flag” symptoms)

* Increased risk of disease in
shorter term based on
biomarker assessment

+ Signs of subclinical
inflammation (i.e. elevated FC,
CRP abnormal, etc.)

Goetgebuer RL, Ungaro RC et al IBDJ 2025

1:1 Randomization

—p

Proportion free of IBD

1.0[=

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Intervention

Primary Endpoint
Time to diagnosis of IBD

confirmed by endoscopy
and histology

Secondary Endpoints

» Complications at
diagnosis

* Changes in
biomarkers of
disease risk

24

52
Timeline (weeks)

76

104




Ongoing Trials in

IBD Prevention / Interception

Disease Study population n Main risk factor Intervention (individval-  Intervention  Trial design Outcome
level) (environment-
level)
Primordial prevention
VITAL IMID (including Healthy adults 25871 Vitamin D and Vitamin D and omega-3 None DB, PC, MC, RCT Both interventions
IBD) omega-3 deficiency  supplementation reduced incident
IMIDs: vitamin D
better than omega-3
Primary prevention trials
NCT05566587* Crohn'sdisease FDR of patients with 30  Ultra-processedand  Mediterranean diet None OL, MC, RCT Ongoing
Crohn’s disease pro-inflammatory
foods; and dysbiosis
MELODY* Crohn’s disease Pregnant patients with 198  Ultra-processedand  IBD-anti-inflammatory diet None OL, MC, NR Ongoing
Crohn’s disease and healthy pro-inflammatory
offspring as FDR foods; and dysbiosis
PRE-CD* IBD FDR of patients with IBD 162  Lifestyle and diet Behavioural intervention for None OL, MC, RCT Ongoing
risk factor reduction
NCT03950336” Crohn'sdisease FDR of patients with 33 Ultra-processedand  B-fructans (prebiotic) plus ~ None SB, PC, RCT Ongoing
Crohn’s disease pro-inflammatory diet with reduced intake of
foods; and dysbiosis ~ n-6-PUFAs and increased
intake of n-3-PUFAs
PIONIR* IBD FDR of patients with 30  Ultra-processedand  Tasty&Healthy diet that None DB, MC, RCT Ongoing

Crohn’s disease with
increased faecal calprotectin
or GEM risk score

pro-inflammatory
foods; and dysbiosis

excludes pro-inflammatory
components

There are no secondary prevention (interception) trials. DB=double blind. FDR=first degree relative. GEM=genetic environmental microbiome. IMID=immune-mediated inflammatory diseases. MC=multicentre.
NR=non-randomised. OL=open label. PC=placebo controlled. PUFA=polyunsaturated fatty acid. RCT=randomised controlled trial. SB=single blind.

Table 1: Prevention trials in inflammatory bowel disease

Honap S et al Lacent Gastro Hep 2025




The PIONIR trial (Preventing IBD ONset in Individuals at Risk)

300 High
§ ‘l 42 Risk GEM
‘ subjects

<36 years
]

|
FC=70

undergo x ‘ ‘ FC <70
VCE

Subjects with little

to no ulcerations ‘ ‘ ‘ Wk O Wk 4 Wk 8 Wk 12 Wk 16
are randomized

d Hm_p

Tasty & Healthy Tasty & Healthy

Syeupn Habitual diet Habitual diet
‘ Stool Stool Stool Stool Stool
Serum Serum Serum Serum Serum
Urine Urine Urine Urine Urine
RNA RNA RNA RNA RNA

Primary Outcome: Likelihood to develop CD measured by the GEM Risk Score

EATING WELL WITH

THE LEOHMA M. AND HARRY B

HELMSLEY

CHARITABLE TRUST




¥
ANTERCEPT

Patient Outreach:

» Advertise the study to
existing patients to
identify eligible FDRs

» Patient associations
(EFFCA, UEG)

» Social media
» Self-referrals

]

+ Verify CD diagnosis in
proband(s)

Person
with CD

HETREEEETE 11T %%mgf}g:]ypic
sty L

;(?r;?sosoEF?ESe ‘Register FDRs in
urop e-INTERCEPT app

INTERCEPT: Building Blood
Risk Score for Enroliment
in Clinical Trial

WP3 STUDY DESIGN

 Personal and family history
of IBD and IMIDs

» Medical and surgical history
« Smoking

« Early life risk factors
« Stress and fatigue

+ Exercise

* Diet

« Serum

» Stool (microbiome
+ Fcal)

* Whole blood
(epigenetics)

Low risk FDR:

Longitudinal follow-up
via app every 6

Serum
biomarkers
analysis

months via repeated
guestionnaires (2029)

High risk FDR

n=100

WP4

* Personalized risk
assessment

« Educational
materials CD

New CD diagnoses




— INTERCEPT: HALT-CD

< Clinical Trial
e

HALT CD

100 individuals at risk: Serological risk score + 2 elevated calprotectin over 150 >2 weeks apart

2 years treatment/observation

Endpoint: time to

4 week screening CD development

{ &

Randomized 1:1 Capsule

Colonoscopy
endoscopy

Primary Objective: To demonstrate that treatment with subcutaneous (SQ) vedolizumab can stop progression from
preclinical to overt symptomatic CD in at-risk first degree relatives (FDR) of patients with CD based on a serologic
biomarker panel and elevated faecal calprotectin.




Future Approach in IBD Prevention

(Population to monitor) CHow to screerD (Risk category) GnterventiorD
FDRs : Low-risk interventions/
Low risk
8 bioBrIr?aor?(er o healthy lifestyle measures
‘8“ panel | Distant risk —>| %¢P (=D
Polygenic risk B i &5
General score and clinical Estimated fi
population — risk features T o e i s
] ByA. “— | High risk drg\r/ne?ogr;elr?tease Prevention trial
]
And / Or Stool Panel N IR x

Bronze S...Ungaro R. Aliment Pharmacol Ther. 2024



Prevention in IBD:
A Long Road Ahead but the Future is Bright!
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EXTRA SLIDES



What could be the impact and endpoints of an
intervention in the preclinical stages of disease?

A

Intervention Disease diagnosis

Accumulating Injury

Genetic Environmental Disease
risk factors initiation

Disease Subclinical Clinical Bowel
expansion inflammation diagnosis damage

Ni-ka Ford ©2021 Mount Sinai Health System

Torres J, Ungaro R, Colombel JF. Gastroenterology 2022



Potential for Precision IBD Prevention?

Lumen
W

Target mucolytic bacteria species
(e.g. Ruminococcus torques)

Mucous
Layer

Glycan supplementation

» Short chain fatty acids (e.g. butyrate)
» Glutamine
* Prebiotic fiber supplements

» Probiotics (e.g. Valio LLG, Saccharomyces
boulardii)

~{ * Polyphenols (e.g flavonoids, ellagitannins)
@

Epithelial
Layer

» Drugs increasing intestinal barrier

i B @ - Mediterranean diet * Probiotics
T h e ra pe Utl c / @ = « Short chain fatty ~ * Microbiota targeted
@ acids (e.g. butyrate) therapies increasing
t t @ s Disordered |, + Prebiotic fiber EEC LR A

a rg e S 3 gut microbiome |' S Palyphenols ) gﬁ_tll_sm zii & Roseburia
based O n @ Altered Metabolites | === + Recombinant enzymes

= = = Twptgfgtzgﬁy?ﬁcrgmm' = Serin protease inhibitors (e.g. serpins)
u u
reclinical " Mt}
p bacterla =
biomarkers Ty
iﬁ to @
O @ » Vaccination against flagellin
~{ resilagfll‘las??;aftloa;yellm + Flagellin-specific CD4+ T cell activation +
D concomitant mTORC metabolic inhibition
® o
@ | GM-CSF, CXCL9, IL-23, IL-1 2| 5 * Altered forms of GM-CSF
". » Therapies targeting cytokines/chemokines

o (ex: CXCL9)
‘ — > — * Anti-IL12/23 or Anti-IL23 agents

Intestinal Mucosa

*» Anti-a4B37 agents (vedolizumab)

L J Gregory ©2025 Mount Sinai Health System




MELODY Trial Design

N=198
%the Timeline 27-29 w (Baseline) 35w 37w | Delivery | 14d 30d 90d 6 mo 12 mo
MELODY
Trial  Crohn’s "
disease + Samples Stool Stool  Stool | Umbilical | Breast Stool Stool
IBD-AID diet Saliva Saliva Saliva | cord blood [ milk Saliva Saliva
Crohn’s i 24HR
disease : . FFQ FFQ
+no diet . Questionnaires HBaTIf(I: L’?f‘t’ Q / DaHR P'gset""aen'yu% Rome 24HR  24HR
Q) ealth history P IV | Follow-up Follow-up
Control Reproductive Q Q Q Q
+ no diet FFQ weekly throughout
[.) @ Samples FF e Food Fracuency Cuestonaire (oniney <20 minufss Stool
‘ A , _g 24HR=24 Hour Diet Recall (by phone, three separate days) 20-30 minutes |DD
-~ [ - = IDD=Infant Diet and Development Questionnaire (online) 10 minutes
x“,. 3" 3 QueStlonnalre Rome IV=Assetss functionalpgastrto‘i?\test?nal disorc(iers in)infants (by phone) 24HR
[ Maternal outcomes ] [ Baby outcomes ]
. . . Microbiome
Microbiome Disease . . . . : 1-year
. . - Colics diversity during first .
diversity activity calprotectin

year of life



Primordial Prevention of Crohn’s disease:
Exposure Mitigation / Public Health Interventions

societal Factorg
During Pregnancy e T
( » Avoid smoking

* Healthful eating
» Avoid processed food

Individual Behaviors

. AnthIOtIC stewardshi : / » Mediterranean diet %
P Early Childhood y S « Avoid ultra-processed foods p“?g
- o Fib lementati \ 5
(Avoid pollution| Avoid smoke \ ;“ -v\l/aziusflrju.ﬁs\%mg%?azl::snto “ §
remove pesticides .
O Encourage exposure ) « Recombinant enzymes é’
greenspace * Breastfeedlng ; « Physical activity =
as able \ . . gnr\nogérlgﬁgﬁzatlon counseling §

 Antibiotic, antihelminthic |  Avoid PFAS-containing

stewardshlp

| household items
\|es &, / %

J Gregory ©2023 Mount Sinai Health System

Zhang, Agrawal et al, Gut, 2024
Lee SH, et al. IBD in press.




Prevention may vary according to preclinical stage

.| General : : s 3
Target Population | Population Population at Elevated Risk Pre-Clinical CD : CD
o, (R, ey MY““‘“\‘
Mucosal Injury [ii" Micro ic Losions SN
h Normal Mucosa CESCOINE = RRIORS Macroscopic Lesions
f i -1, e E C * Impaired barrier integrity “Nerspesifit Iesnons >
L U C) ) = * Histologic inflammation . Q P \) -
—I > “" il |
! Predisposing Potential Early bioloaical chan IBD N
v Risk factors Environmental axlyibrological ciiah gos  diagnosis
i « Known genetic risk: Trlggers * Loss of epithelial -« Circulating anti- « Fecal calprotectin « Uncontaliod
| NOD2, IL23R, : » Smoking tL’a”'effo"C"On microbial antibodies - C-reactive protein e
. . ] o : *Loss o * Anti-GM-CSF
Risk factors/Biomarkers ' grl?;c?lb;enic e = Mlepiastics tolerance to A ey éespolr:e
I ) R commensa : |+ Bowel damage
! « First-degree :ﬁntlp;?‘técs bacteria . pr:;\tetal;oh;ces . e+ Tissue
: relatives by + Dysbiosis R glyeeme  remodelling
! » Comorbid IMIDs « Metals [
Hypothetical Biomarker . : : T
based Risk Stratification |  -OW sk Intermedyate risk . High risk
o 5 | Consider Imaging (IUS, MRE),
Monitoring Strategy 5 VCE, lleocolonoscopy
. Primordial
. Prevention
Potential Intervention |
; Secondary Preventlon %
i (Interception)

Lee et al. Gastro In Press.



Prevention may vary according to preclinical stage

Mucosal Injury

Risk factors/Biomarkers

Hypothetical Biomarker
based Risk Stratification

Monitoring Strategy

Potential Intervention

Target Population

W

General

Population

I
I

Fo vy

Population at Elevated Risk

Low risk

Primordial
Prevention

|
|
|
|

SN x\wm.?mm,!‘ﬂmwm NN IN \wm ‘ﬂxﬂ)k\\)\‘..rrﬂ_mﬂsm\

Normal Mucosa

bbbttt & & v % e
Predisposing Potential
Risk factors Environmental
* Known genetic risk: T"Qge"s
NOD2, IL23R * Smoking
ATG16L1 » Microplastics
« IBD polygenic risk °§E€~bsioﬁcs
« First-degree . :
relatives : g}’egt'ene
» Comorbid IMIDs « Metals
Intermec

&

Primary Prevention

Lee et al. Gastro In Press.

LI L XYY

(LY

Pre-Clinical CD

P

Macroscopic Lesions
» Non-specific lesions

B e &Y

Early biological changes
« Fecal calprotectin

* Loss of epithelial
« C-reactive protein

Microscopic Lesions
« Impaired barrier integrity

« Histologic inflammation

C

« Circulating anti-
microbial antibodies

* Anti-GM-CSF

« Altered proteins and
metabolites

* Altered glycome

barrier function

* Loss of
tolerance to
commensal
bacteria

* Dysbiosis

ate risk High risk

| Consider Imaging (IUS, MRE),
VCE, lleocolonoscopy

Secondary Prevention
(Interception)

0%

R

IBD
diagnosis
« Uncontrolled

immune
response

* Bowel damage

* Tissue
remodelling
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T me NEW ENGLAN D T Prevention trials:

JOURNAL of MEDICINE Learning
- from Others

An Anti-CD3 Antibody, Teplizumab, in Relatives at Risk
for Type 1 Diabetes

K Herold KC et al. NEJM 2019 /

4 Abatacept in individuals at high risk of rheumatoid arthritis\
(APIPPRA): a randomised, double-blind, multicentre,

parallel, placebo-controlled, phase 2b clinical trial
Cope AP et al. Lancet 2024
N

- JAMA Neurology | Original Investigation \

Teriflunomide and Time to Clinical Multiple Sclerosis
in Patients With Radiologically Isolated Syndrome
The TERIS Randomized Clinical Trial

k Lebrun-Frenay C et al. JAMA Neurology 2023 /




Distinguishing Disease Phases for IBD Prevention Trials

Disease Phases

Asymptomatic
At risk population Immune activation SIS Tl el Clinically overt disease
. . disease or tissue injury |~ :
*First degree relatives * Abnormal blood or e ; * Clinical, endoscopic and
. . . * Subclinical inflammation : " .
* Patients with IMDs stool biomarkers : histologic diagnostic
indicated elevated risk paslennalcalbieteetl, criteria met
CRP, etc.
|
Primary
Prevention Trials Secondary
Healthy individuals with Prevention Trials

family history of IBD Healthy individuals with signs of abnormal immune

response and/or subclinical inflammation

Goetgebuer RL, Ungaro RC et al IBDJ 2025
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Abatacept in Individuals with High Risk of Rheumatoid
Arthritis (APIPPRA)

Key INCLUSIORN critena:
+« ACPAP©es RFpos

« ACPAN (n = 206; 103 study subjects per arm)
—> i .
« Arthralgia (hands, wrists) _ |
» Mo clinical synovitis Abatacept — = = - — >
125mg weekly s.c. |
i >
I L2
1:1 randomisation 3
- e weekly s.c. 1 3
At risk _ Screening stratified by _ 3| injections I }‘ollcln;zv—up ) 3
population country, gender for 52 weeks 1 for weeks =
Enralling from & SmOking status : 5:
Early Arthritis I I 71
Clinics I >
Placebo  _ > 1
Key EXCLUSIONM criteria: weekly s.c. I
» Clinically apparent synovitis | o >
* Prior inflammatory arthritis 0 26 52 78 104
* Prior DMARD use timeline (weeks)
* Prior use of steroids Primary end point:

Time to development of clinically apparent arthritis in at least three
joints, or to fulfilment of the ACR/EULAR 2010 criteria for RA, whichewve
comes first, during 24 months of follow up. Confirmed by ultrasound.

Al-Laith et al. Trials 2019



Abatacept in Individuals with High Risk of Rheumatoid

Cope AP, et al. Lancet. 2024.

Arthritis (APIPPRA)

100 —
= 754
: 4
bt End of
g 50 treatment ?
i End of
= study
£
< 257
—— Abatacept p=0-044
— Placebo Log-rank test
0 I | I | T | 1 I
0 3 6 9 12 15 18 21 24
Placebo Time (months)
Number at risk 103 83 77 74 64 64 59 57 32
Cumulative events 14 20 22 30 30 33 35 38
Cumulative censored 6 6 7 9 9 11 11 33
observations
Abatacept
Numberatrisk 110 97 93 90 86 80 65 64 57
Cumulative events 2 4 4 7 11 25 26 27
Cumulative censored 11 13 16 17 19 20 20 26

observations

Figure 2: Arthritis-free survival by group
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Examples of Ongoing Efforts to Advance
Prediction and Prevention Research
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Primordial Prevention of Crohn’s disease:
Exposure Mitigation / Public Health Interventions

' Individual Behaviors

* Mediterranean diet
* Avoid ultra-processed foods
* Fiber supplementation

» Wash fruit/vegetables to
remove pesticides

* Recombinant enzymes
* Physical activity

* Smoking cessation, counseling
& medications 5

o. \. *Avoid PFAS-containing
S household items

Lee SH, et al. IBD in press.



PROMISE Goals

Building an Integrative

Signature

Assess the resulting
biomarkers against CD
onset.

Combining the
biomarkers that show
association with future
development of CD.
Test against different
pre-disease cohorts.

Signature validation

Project the signatures,
networks and pathways
onto high-risk
populations for testing.
Using the validation
cohorts, the
MECONIUM Study and
Road To Prevention.
Two prospective studies
of FDRs.

Knowledge development and

dissemination

« Understanding the
onset of disease in a
way that can be target
for treatment and
mitigation.

» Create protocols and
best practices.

» Engage partners for
future directions in the
prediction and
prevention of CD.




Prevention/interception is ambitious but being sought across

many therapeutic areas

Abatacept in individuals at high risk of rheumatoid arthritis
(APIPPRA): a randomised, double-blind, multicentre,
parallel, placebo-controlled, phase 2b clinical trial

@®

CrossMark

Andrew P Cope, Marianna Jasenecova, Joana C Vasconcelos, Andrew Filer, Karim Raza, Sumera Qureshi, Maria Antonietta D’Agostino,

lain B McInnes, John D Isaacs, Arthur G Pratt, Benjamin A Fisher, Christopher D Buckley, Paul Emery, Pauline Ho, Maya H Buch, Coziana Ciurtin,
Dirkjan van Schaardenburg, Thomas Huizinga, René Toes, Evangelos Georgiou, Joanna Kelly, Caroline Murphy, A Toby Prevost, on behalf of the
APIPPRA study investigators™®

The NEW ENGLAND
JOURNAL o MEDICINE

AUGUST 15, 2019

ESTABLISHED IN 1812 VOL. 381 NO.7

An Anti-CD3 Antibody, Teplizumab, in Relatives at Risk
for Type 1 Diabetes

Kevan C. Herold, M.D., Brian N. Bundy, Ph.D., S. Alice Long, Ph.D., Jeffrey A. Bluestone, Ph.D.,
Linda A. DiMeglio, M.D., Matthew ). Dufort, Ph.D., Stephen E. Gitelman, M.D., Peter A. Gottlieb, M.D.,
Jeffrey P. Krischer, Ph.D., Peter S. Linsley, Ph.D., Jennifer B. Marks, M.D., Wayne Moore, M.D., Ph.D.,

Antoinette Moran, M.D., Henry Rodriguez, M.D., William E. Russell, M.D., Desmond Schatz, M.D.,

Jay S. Skyler, M.D., Eva Tsalikian, M.D., Diane K. Wherrett, M.D., Anette-Gabriele Ziegler, M.D.,

and Carla ). Greenbaum, M.D., for the Type 1 Diabetes TrialNet Study Group*

NOBEASTSONIRCE/SPL

Feature

amounts of

toid-B proteins cl

in the brain.

PREDICTING ALZHEIMER'S
WITHABLOODTEST

Scientists are closing in on biomarkers that reflect the
progression of Alzheimer’s disease. By Alison Abbott

ike many Alzheimer’s researchers,
neurologist Randall Bateman is not

prone
disappointments in his field. But he
and others have found one big reason
tobeexcited lately. Injustafew years,
he predicts, there will be a simple
blood test for your risk of Alzheimer’s.
“Any family doctor will be abletodoit.”

scenario,” he says. “It’ll be just like going to
get your blood cholesterol checked and then
being given statins if levels are too high.”
This extraordinary turnaround in out-
look for the disease that affects more than
55 million people worldwide comes down to
two things — both of which were thought by
many to be nigh onimpossible just a decade

These biomarkers —acatch-all term forany
biological molecule found in blood or tissue
that can indicate someone’s medical state —
arenot Buttheyar
ingp! i mightdelayor
even prevent Alzheimer’s. They would do this
by catching the disease before symptoms —
and brain damage — begin.

That hopeful scenario depends on the fur-
ther development of drugs that can treat or
hold off the disease, when caught early. But
even now, biomarkers are already improv-
ing clinical trials, allowing researchers to
test interventions at much earlier stages
than before. And they are transforming how
researchers track the course of the disease

d itsbasic “The
paceof ofthese i
dinary,” says neurologist Jonathan Schott at
University College London. “There is huge
excitement.”

Markers of success

ago. First, drugs that canslow the di ifit

Bateman, whoisat L
inSt. Louis, Missouri, has been runningclinical
trialsrelated to Alzheimer’s disease for nearly
20years. “FromallI've seen, thisis avery likely

iscaught
market
relatively cheap and highly accurate blood-
based biomarkers for Alzheimer’s.

thirds of all cases of dementia. The brains of
people with Alzheimer’s disease have three

tissue has degenerated. The tissue is dotted

Nature | Vol 632 | 8 August 2024 | 243




Research Gaps in Prediction Biomarkers

Developing risk
(@‘) scores with high
predictive accuracy

to define preclinical

§ Utilizing biomarkers
phases of disease

Regulatory and

ethical

e R considerations for
predicting risk

v/

Understanding

dynamics of
biomarkers to inform
serial monitoring

Increase preclinical
biomarker data to
define earliest
pathogenic changes
and pathways

Predicting time to
disease onset -2
inform type of
monitoring or
intervention strategy

Further validation of
biomarkers and risk
scores in diverse
patient populations
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Independent of Gut Barrier Function, Subclinical Inflammation, and
Genetic Risk

. 77 SUbjeCtS WhO Ia ter Adjusted for demographics only : —&—
developed CD
compa red to 307 Adjusted for demographics + LMR E D S
FDRs remaining '
healthy
Adjusted for demographics + CRP : —&—
* 6 anti-microbial Abs
measured :
Adjusted for demographics + FCP ) L
» Adjustment for Fcal,
PRS’ IP Adjusted for demographics + CD-PRS : —&—
« Median f-up time: 2.2 :
[1 2—4. 2] (0 23-9. 5) Adjusted for all covariates combined ; ; &

years
1 2 4 68101420 30 50

Odds ratio (log scale)

High baseline AS (>2) (43% of cases, 11% of controls): aOR: 6.36; 95% Cl, 3.27-12.37; p=4.9 x 108




PREDICTS

Time-varying
trajectories of
anti-GM-CSF
pre-diagnosis
are consistently
elevated in
complicated CD

Complicated
54 (27%)
Uncomplicated
146 (73%)

Anti-GM-CSF Autoantibodies as Marker of

Complicated Crohn’s Disease

. GM-CSF IgA
)
©
?
N .
g° S
. _—
- S
o I
2 |z o
.§2 = ,/"/ .
g e~
D '
< - RS
[
g‘l
:
Disease
-6 -4 2 o ~— Complicated CD
— Healthy Control

GM-CSF IgG = Non-Complicated CD
e ——n)  asaata 95% ClI
25
©
@ r
Q3
c
3
5
2|
- rr“k
s P
-
i

-6 -4 2 0

Year before diagnosis

GEM
Total N=4,366
N with CD=79 (complicated = 9)

Positive anti-GM-CSF IgA and
|IgG were associated with higher
risk of complicated CD at
diagnosis

IgA: HR 7.3 (95% Cl 0.8-64.4)
IgG: HR 9.2 (95% Cl 2.1-40.9)

This risk was higher than risk of
diagnosis of uncomplicated CD

IgA: HR 2.8 (95% CI 0.9-8.9)
I9G: HR 1.2 (95% CI 0.4-3.2)




Summary

Multi-protein panels (Granno et al., Torres et al., Taylor et al.) provide the highest AUCs (up
to 0.87) for predicting future Crohn’s disease in preclinical cohorts

Single markers (CXCL9, IL-6, hsCRP, fecal calprotectin) show moderate associations but are
less predictive alone.

* Antibody and metabolite signatures, as well as environmental exposures, are emerging as
relevant but require further validation for quantitative predictive performance.
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* Multi-protein panels (Granno et al., Torres et al., Taylor et al.) provide the
highest AUCs (up to 0.87) for predicting future Crohn’s disease in preclinical
cohorts.

* Single markers (CXCL9, IL-6, hsCRP, fecal calprotectin) show moderate
associations but are less predictive alone.

* Antibody and metabolite signatures, as well as environmental exposures, are
emerging as relevant but require further validation for quantitative predictive
performance.
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GEM: Mediterranean-like Dietary Pattern
Associate With Microbiome and Fecal

Healthy First-Degree Relatives
N=2,289

Calprotectin

Dietary Pattern

Effect of Dietary Pattern

Cross-Sectional Analysis

4 )

f

-

?
i

!
\'R /

~

Mediterranean-like
Dietary Pattern

vs. Non-Mediterranean -like
Dietary Pattern

/ Altered Microbiome Composition \

¢ Ruminococcus

¢ Dorea

Faecalibacterium

-

Subclinical Gut Inflammation

¢ Fecal Calprotectin (‘@@«i@ @«@
1\ _

Tu ri/'n et al. Gastroen tero/oii 2022
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Is the Optimal Window of Opportunity Actually
Before Diagnosis?

Best Window of Opportunity?

Neoplasia

Surgery
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GEM: Machine Learning based Gut Microbiome Risk Score
is associated with future risk of Crohn’s disease

Validation Set Risk Score Comparison

1.00
2
e 0951
()
Q
o
Q.
()
o
oy
[7)]
[}
o)
2 0.907 Strata
(a) HR =2.24 (95% CI1 1.03-4.84) .
P=.04 -+ Low (<50th percentile)
-~ High (250th percentile)
0.851
0 2 4 6 8 10
Time (years)
Number at risk (number of events)
@ Low (<50th percentile) 563 (0) 510 (2) 378 (4) 246 (7) 167 (8) 76 (9)
©
1]

High (>50th percentile) 99 (0) 540 (7) 390 (17) 265 (20) 155 (21) 65 (21)

0 2 4 6 8 10
Time (years)

Raygoza Garay*, Turpin®*, Lee* et al., Gastroenterology 2023



Serum Metabolomics Profile has Higher Predictive
Performance than Fecal Calprotectin or LMR

1.0 4 Qo *
— *
an
o
0.8 -
- -
=
O
0.6 - Fome
D o T |
<
w
0.4 - =
L
e
0.2 - P =T
= = Chance D o
Serum Meta ROC (AUC = 0.86 = 0.08)
FCP ROC (AUC = 0.75 + 0.08)
0.0 - —— LMR ROC (AUC = 0.47 = 0.06) Serum FCP LMR
o0 o o o5 05 o Metabolites

*Random forest (5 cross fold validation)
Delong test for AUC, * p<0.001




PREDICTS: Anti-Integrin avp6 autoantibodies are present in the blood
of patients with UC (and colonic CD) up to 10 years before diagnosis

A HC D 1o 0.04¢ E 57
—
n=82
a-
e
1 t 1 t g = g
Sample D Sample C Sample B Sample A o
-10 years -4 years -2 years At disease T
HC: -10.52 (-8.08 to -12.82) -3.99 {-3.76 to -4.24) -2.03 {-1.85 to -2.22) diagnosis .
s -10.03 (-6.09 to -14.03) -4.06 {(-3.82 10 -4.25) -2.01 {-1.88 to-2.14) o1
B E1 EIZ IEIJ Unionawn
10 5 — (n=15) n=12) =32} =23
=0.0001 <0.0001 HC
’—‘ ’—‘ — uc
F
B 1 =
a —
(=]
= _|
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0.1+
= _|
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10—
c — uc 3 o |
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- _|
=
1 -
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o —— B: anti-avpt ALC 0_89 (0.83-0_94)
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/ =2 4 —— D anti-avp6 AUC 079 (0.71-0.86)
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1.0 0.8 .6 0.4 0.2 0.0
Specificity

T T T
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D
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Levels of IBD Prevention Patient Population
Primordial

Lowering prevalence
of risk factors in the
general population

Primary

Lowering exposure
to risk factors in
at-risk individuals

Secondary

Early diagnosis
* red flags
« prediction models

J Gredory

o o

©2022 Mounl! Sinai Health System




There are multiple predictive biomarkers of Crohn’s
disease

N N

 Genomics (PRS)
 Proteomics
 Metabolomics

» Glycomics « Microbiome * Intestinal
* Exposomics « Calprotectin permeability
 Serological * Imaging (?)
immune
response
* Antibodies

* PhipSeq

Bronze S et al. Aliment Pharmacol Ther 2024
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Prevention may vary according to the stages of Crohn’s

Wil

Target Population Population at Elevated Risk

LI L XYY

Pre-Clinical CD

(LY

MW "mm\m? ﬁ\\\\_‘\ml"‘fﬂmﬁix?m AN
Normal Mucosa

Mucosal Injury R

®

Predisposing Potential
Risk factors Environmental |
» Known genetic risk: T"Sge"s |
NOD2, IL23R, . Sr:nokmg ; :
Risk factors/Biomarkers ATG16L1 . "‘,"ggp'a“'cs 1
« IBD polygenic risk Antiblotics |
« First-degree . : [
relatives : g}’egt‘e"e 1
» Comorbid IMIDs « Metals
Hypothetical Biomarker Low fidk O

based Risk Stratification

Monitoring Strategy

Primordial
Prevention

Potential Intervention

| Secondary Prevention
(Interception)

Microscopic Lesions

C « Impaired barrier integrity
« Histologic inflammation

P p——

—— W@\

Macroscoplc Lesions
» Non-specific lesions

e

« Fecal calprotectin
« C-reactive protein

)L) @
Early biological changes

* Loss of epithelial

« Circulating anti-
barrier function

microbial antibodies

* Loss of . Anti-GM-CSF
gemr;r;es;? « Altered proteins and
bacteria : Pr\?(etazml;[es
» Dysbiosis ered glycome
ate risk High risk

. Consider Imaging (IUS, MRE),
VCE, lleocolonoscopy

i

diagnosis

* Uncontrolled
immune
response

* Bowel damage

* Tissue
remodelling

Peter | et al. Gastroenterology, in press.




Primary prevention of Crohn’s disease:
Dietary interventions

The Mediterranean Diet

GENERAL GUIDANCE

For each meal, focus on plentiful
fruits, vegetables, whole grains and
lean protein

Have fish 2-3 times/week. Other
protein sources: white meat chicken,
turkey, eggs. Consider having plant
based protein 1-2 times/week.

Use extra virgin olive oil when
cooking.

Include lentils, chickpeas and beans
several times per week.

Limit red meat to <1 serving per
week.

Avoid processed foods and food
additives such as emulsifiers,
thickeners, added sugars and
artificial colors as much as possible.

LIMIT

-Red Meat (beef, lamb,
to <1 serving/
-Sweetened bev
-Candy, & Added
-Processed fo

DAIRY

Choose low fat dairy
products (such as
fermented, cheese =

OLIVE OIL i FRUITS & yogurt)
Use as your c / VEGETABLES
ma'%fﬁﬁfﬁ,e ° = Choose Daily

Fruits: 2-4 servings/day
Vegetables: 4 servings/day

1 serving = one medium piece of fruit, 1/2
cup of berries or grapes, 1/2 cup cooked or___ e
raw vegetables, 1 cup of leafy greens LA

LEAN PROTEIN

Fish, seafood, lean poultry
(chicken, turkey), beans,
peas, eggs.

Limit red meat: <1/week
1 serving = 3-5 oz

WHOLE GRAINS

Choose Daily
Choose a variety of whole
grains, rice, cereals and breads

4 servings/week
Serving = 1/4 cup of

whole nuts or 1-2 tsb Beans, lentils, WINE
nut butter chickpeas. .
Optional =~
« Bopm ® <1 glass (5
s ‘ ounces)/day

Adapted from ECU The ScheolarSHIP Mediterranean Diet Patient Handout



Primary “Sweet” prevention:
restoring the gut mucosa glycocalyx with glycan supplements

Healthy Gut Mucosa _ Inflamed Gut Mucosa

,,‘q MR
<(~<€m¢.,ﬂ",€' g ( <5§ U!
/ ’I" AT Cﬁ% . 4

Functional Health Series

| DIETARY SUPPLEMENT

== N-linked glycoproteins B GIcNAc @ Mannose A Fucose
== O-linked mucin glycoproteins [JGalNAc O Galactose ¥ Sialic acid

Pinho S, Torres J, Colombel JF. Nat Rev Gastroenterol Heiatol, in iress.




Anti-Flagellin Vaccine against Crohn’s Disease Onset?

Anti-Flagellin Ab

Anti-Fungal Ab

Anti-E.coli Ab

Serologic markers

Positive A4_fla2_IgG
Positive Flax_IgG
Positive Chirl
Positive ASCA_IgA
Positive ASCA_IgG

Positive OmpC_IgA

Remaining
Healthy

Pre-CD
(N=77)

27.3%
18.2%

52%

<0.001

<0.001

0.028

C-index

0.598
0573

0521

Weekly fecal and body weight collection

Serum
collection

Serum
collection

Serum

collection

Serum
collection

Terminal tissue cc
or colitis induc

Fecal FliC
(relative values)

Fecal LPS
(relative values)

namre

COMMUNICATIONS

ARTICLE

Flagellin-elicited adaptive immunity suppresses
flagellated microbiota and vaccinates against
chronic inflammatory diseases

Hao Q. Tran', Ruth E. Le',-'z, Andrew T. Gewirtz' & Benoit Chassaing@"3'4'5*
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Understanding Preclinical Phases of Disease: T1DM as Example

Pre-stage 1

* Genotypes:

DR3-DQ8, DR4-DQ2,
DR4-DQ8
* Environment:

levels, microbiome
e [Immune factors:
Loss of tolerance

HLA class Il; DR3-DQ2,

Viruses, diet, vitamin D

Stage 1

Insult,

e >2 islet autoantibodies
» Normoglycaemia

Asymptomatic

Stage 2

¢ >2 islet autoantibodies
s Dysglycaemia

(IFG and/or IGT)
e FPG 5.6-6.9 mmol/L
e 2-h PG 7.8-11.1 mmol/l
* HbA,. 210% increase

B-cell mass

Primary prevention

35-50% risk of
progression to
TIDM in ~5 years

75% risk of
progression to
TIDM in ~2 years

‘ Secondary prevention

Stage 3

» >2 islet autoantibodies
(or NOT)
= Overt hyperglycaemia
¢ Insulin management
e Clinical TIDM with the
‘4T symptoms'
 Toilet
e Tired
e Thinner
e Thirsty

Honeymoon period

e Endogenous

« Insulin production

e Transient

normoglycaemia?

Insulin required

Stage 4

« Established T1DM

* Complications

¢ Long-term management

* C-peptide levels
diminished

B-cell mass
critically low

Tertiary prevention

———

by
>

Time



Identifying targets for prevention/interception

Prevention of IBD may vary according to age and risk

Risk-stratification of Individuals Towards
Prediction and Prevention

-pulation-based measures

Enviromental Risk Factors i—=
* Smoking, antibiotics early | Rl
life exposures... ~ —

Diets
Removal of environmental triggers
Microbiome modulating strategies

Genetic Risk Factors QPO

Clinical Risk Factors
« Family history of IBD
« History/family history IMIDs

 Ethnicity (Jewish)

Improving mucosal barrier
Oral Drugs

Immunomodulating drugs

ag| 10} ys1y Buiseasou|

Sub-clinical Inflammation

« Fecal calprotectin
« Intestinal ultrasound

2gory ©2024 Mount Sinai Health System

| opes & Turpins, CGH 2024



Can We Define the Preclinical Phases of CD?

s F PPPPP YR 4

Target Population | Pf&'},‘;ﬁ(‘m ' Population at Elevated Risk Pre-Clinical CD cD
i/"—’—_r pa— . NN . e =
N T e e e e e e s

Mucosal Injury | - i O . :
Normal Mucosa O Micrgscopic ihgsri'gns Macroscopic Lesions /(]|

Q (S (W W R O O O O C e L g » Non-specific lesions

7 , * Histologic inflammation

Q

I
1
T
I

aa»
oy @)

Predisposing Potential Early bi i
; iological changes
Risk factors En\g;rpnmfsntal S e . o t,g . - e diagnosis
» o o rlgge - OS§ o1 epl _e 1a « Circulating anti- * Fecal calprotectin =
ﬁnoosvzn ?I_ezr‘3e£c fleke S, Smoklng lL)arrlerffunctlon microbial antibodies « C-reactive protein 'ijr::'c‘,‘ol?;reo"ed
. . ATG16L1 + « Microplastics *Losso * Anti-GM-CSF response
Risk factors/Biomarkers - (BD pafygenic ik - PFAS Doance * Altered proteins and . Bm?a damage
 Antibiotics g‘a’g:g:,‘iea"sa metabolites «Tleste 9
relatives : Il-)lgggtlene - Dysbiosis * Altered glycome remodelling
« Comorbid IMIDs « Metals

Hypothetical Biomarker

based Risk Stratification Intermedgate risk High risk

Low risk

| Consider Imaging (IUS, MRE),

VCE, lleocolonoscopy

i « First-degree
Monitoring Strategy i

Primordial : A
Prvorien <& 0N

Potential Intervention Primary Prevention

(Interception)

Secondary Prevention i
s S50

Lee et al. Gastro In Press.



Primordial prevention of Crohn’s disease:
Exposure mitigation

During Pregnancy

/

P

» Avoid smoking

» Healthful eating

» Avoid processed food
» Antibiotic stewardship

Early Childhood

(Avoid pollution | * Avoid smoke \
- Encourage 2 RAALI A
 Breastfeeding
as able

* Antibiotic, antihelminthic
stewardship

© 05

J Gregory ©2023 Mount Sinai Health System




Increased intestinal permeability predicts

development of CD

Anti-Microbial Antibody Response is
Associated with Future Onset of CD
Independent of Gut Barrier Function,

Subclinical Inflammation, and Genetic Risk

Nested case-control
* 1370 healthy FDRs vs 50 FDRs who developed CD

HR, 3.03; 95% Cl, 1.64-5-63; p-value=3.97 x 10

Asymptomatic

At recruitment

At matched

>
£ First-degree follow-up duration
% 1.000 relatives e o °
g R e A 2 *'é\\g :
5 oo ® AT AR More likely to
£ om0 w ° w Y Normal anti-microbial | —_—> remain
8 0925 { === LMR<0.030 / antibody response asymptomatic
& s LMR = 0.030 ® °o —>
2 o900 . . . . . . . . . . .
c 0 1 2 3 4 5 6 7 8 9 10
Time after baseline (years) j \ a ‘ 0
N ok Ul RS . W .
LMR <0.030 11212136:22"31185 1134 1075 1033 958 851 605 262 10 > = Al ‘t\’&’%/ - ’fl\ B
<0. ‘ A . ‘ [\ .
LMR20030 | 165 159 149 143 134 122 106 91 62 26 3 w w Serum anti-microbial | Increa.sed anti-microbial —> | . developing
0 1 2 3 4 5 6 7 8 9 10 antibodies (L antlbody response H Crohn’s disease

Cumulative number of events Adjusted confounders: biomarkers of gut

LMR <0030 { 0 6 13 18 27 29 30 32 35 38 36 barrier function, gut inflammation, genetic risk Gastroenterology
LMR=0.030 { 0 4 9 9 1M1 12 14 14 14 14 14
0 1 2 3 4 5 6 7 8 9 10

Remdsnaic, | High baseline AS (22) (43% of cases, 11% of controls) was associated
with higher risk of developing CD (adjusted odds ratio, 6.5, 95%

confidence interval, 3.4-12.7; P < .001)

At recruitment

‘ At last follow-up
(median 7.9 years)

More likely to
) remain
asymptomatic

Normal barrier .

< function

=

f Impaired barrier  —>
J function

Urinary fractional excretion
ratio of lactulose to mannitol

)

Increased risk
of Crohn’s
disease

=)o =)o =)o
=)o =)o =i



Predictive biomarkers can be combined in a risk score
The GEM Integrative Risk Score in First Degree Relatives (FDRs):
(FCP, Microbiome, and IP)

>
w
(@)

0.20 5 . o E . y .
North American Testmg Cohort % o Cumulative |nc1den_ce (%) per year ba§ed on Integrative Risk Score
) 3 = in the Pooled Testing Cohort
& Israeli Cohort S
[0] o
O 0.15 ; : =
é = g,: 332?&:2 C-index: 0.79 § g = GEM-IRS Atlyear At3years AtSyears At7years At9 years
<_CJ 3::’ 3322::: HR (top quartile vs rest): 6.42 (95% CI 3.10-13.30) E ® Top Decile 1.74 5.26 821 11.09 13.77
290 § = Top Quartile 1.21 3.08 5.26 6.24 8.55
)
2 G ™~ Median 0.71 1.90 3.35 4.13 5.96
= = O
O 005 5 Bottom Quartile 0.46 1.43 2.51 3.09 4.09
- © _|
— S © Bottom Decile 0.39 1519 2.18 2.61 3.46
1]
0.00 f: ol e e e e e e
0 1 2 3 4 5 6 7 8 9 10 S €
o’
Number at risk < ) ' T ' '
2 4 6 8 10
382 379 362 338 291 246 191 161 131 110 69 time t fter baseli
381 371 355 327 278 237 195 161 120 88 59 ime t (years after baseline)
333 324 300 287 250 216 189 151 123 90 67
0 1 2 3 4 5 6 7 8 9 10

Years after baseline

Lee SH et al. Gastroenterology 2024



PREDICTS: The Multi-Omic Evaluation and Discovery in an IBD
Cohort of Tri-Service Subjects Study

* History

— Started in 1985 following universal, mandatory screening for
HIV

* Currently inventory: 62.5 million samples

» Location and management

— Armed Forces Health Surveillance Branch

g o . ~ar
) 1. Case identification 2. Sample retrieval from DoD serum repository
Personal data HIV tesstezu::’esr:,o:sfo years PRED I CT Serum san:::::;::;s:z :eyr:::sRepository
& '? - Sample D Sample C SampleB  Sample A
| s Earliest available 4 years 2 years +/- 1 year
v =9 sanle befc.?r:e dx befoﬁnﬁe dx fr:m dx
Enlistment — >Discharge “ | ; ; ; ; ; m m
Accession or Death | _— |
B
&g{ % ® For each a patient up to 3-4 serum samples are retrieved ISCC‘ri‘l}g(l)l of
\5_ . . .« o
Ambulatory Hospitalizations before dlagnOSIS o Medicine at
data record ®* Controls were matched timing of Sample A (t 1 year), age, Mount

iender and race. Sinai
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