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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

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

• Rising incidence in newly industrialized 

countries (Africa, Asia, and South America) 

(growing population) – disparity in care

• Rising incidence in children across the world

• Expected prevalence >1% in some areas of 

the world by 2030

• Chronic disease affecting young people, 

no cure

• Current therapies fail in >50% of patients

• High surgery rates, disability, mental 

health comorbidity, etc.



IBD is a Progressive Disease
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Earlier Treatment in Window of Opportunity

Improved response
Improved longer 

term outcomes

Colombel JF et al. Gastroenterology 2017



Is the Optimal Window of Opportunity Actually Before 
Diagnosis: Disease Interception and/or Prevention
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Best Window of Opportunity? 



Where We Need to Go…



Type 1 diabetes mellitus (T1DM) as the model 

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



Different stages of T1DM and opportunities for prevention 

Henriques FL et al. Nat Rev Endocrinol 2025



Teplizumab in relatives at risk of type 1 diabetes

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

Median 2 years 

delay in disease 

onset 





Steps towards implementation of IBD prevention
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Steps towards implementation of IBD prevention
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Many Biomarkers Identified and Significant 

Progress Developing Risk Scores to Enrich 

Patient Population for Highest Risk
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Patients and FDRs are willing to undergo predictive testing 
and preventive interventions!

85%
accepted

(for 

them/their

children) 

46%/42% n=604/563 

37% n=490

Blood test

Saliva test

Stool test

US

MRI/CT-scan

Colonoscopy

78% n=1035

67% n=883

76% n=1012

57% n=761

PR ED IC TIVE TES TIN G

32% n=430

32% n=423

n=1327

97%
accepted

(for 

them/their

children) 
Quit smoking

Physical exercise

Diet modification

Diet supplements

Probiotics

59% n=789

81% n=1071

86% n=1142

69% n=922

74% n=982

Immunosupressive oral drugs 38% n=510

Fecal Transplantation 40% n=531

Oral antibiotics

Immunosupressive IV/SC drugs

P RE VENTIVE INTE RVE NTIONS

C. Bravo UEGJ 2025
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Network of 27 sites in North America and Europe



MOUNT SINAI IBD PREVENTION 

CLINIC WORKFLOW

Patient Check-in

Upon arrival, patients are 

greeted at the front desk and 

checked in for their visit. They 

are briefly oriented to the 

prevention clinic workflow and 

what to expect during the visit.

Meet Coordinator & 
Complete Questionnaires

A clinic coordinator will enroll in 

prevention study and have patient 

complete preliminary questionnaires. 

This helps tailor the clinical visit and 

identifies areas for focused education.

Intestinal Ultrasound (IUS)

Patients will then undergo a point-of-care 

intestinal ultrasound, a non-invasive 

imaging test used to detect any early signs 

of inflammation in the bowel. This test 

supports early detection & helps 

personalize follow-up.

Visit with Prevention Provider

Provider will review the IUS + Risk 

Questionnaires and discuss personalized 

strategies for prevention, including 

recommendations on diet, environmental 

exposures, physical activity, and 

psychosocial health.

Blood Draw & 
Stool Kit Distribution

Patients will complete a blood draw to 

assess relevant biomarkers and receive a 

stool collection kit to complete at home. 

These samples are used to monitor gut 

health and immune activity. 

Follow-up
Determination

Data from the visit will guide a 

personalized follow-up plan based 

on estimated risk level.

FIRST
DEGREE
RELATIV

E

CO PYR IGHT ©  MO UNT SINAI, IC AHN SCHO OL O F M EDIC INE  

Mount Sinai 
PREVENTION CLINIC
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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

General 

population

~0.3%

1st degree 

relative 

~5-10%

Twins

~50%

Multiplex 

families

~30%

Jostins L et al Nature 2012

FDRs

- Know the impact of the 

disease

- Have elevated risk at 

baseline → improve PPV 

of risk stratification tools

First-degree relatives 

(FDRs) have a significantly 

higher risk of developing 

disease 

Relative risk (RR) 10 

(95% CI 2.73–25.60) for 

Crohn’s disease

RR 8 (95% CI 5.86–10.67) 

for ulcerative colitis



What Intervention? 

Potential Therapeutic Targets based on Preclinical Biomarkers

Diet 

Microbial therapy 

Supplements (glycans) 

Barrier enhancers 

Immunotherapy 

Vaccination 

Lee SH...Ungaro R Inflamm Bowel Dis 2025  



Prevention may vary according to preclinical stage

Lee et al. Gastro In Press.



Prevention may vary according to preclinical stage

Lee et al. Gastro In Press.



Sun et al Am J Gastro 2022

Lifestyle modifications can decrease risk even in 
high genetic burden patients 



Prevention may vary according to preclinical stage

Lee et al. Gastro In Press.



General Secondary Prevention Trial Design Considerations

Goetgebuer RL, Ungaro RC et al IBDJ 2025



Ongoing Trials in IBD Prevention / Interception

Honap S et al Lacent Gastro Hep 2025



300 High 
Risk GEM 
subjects 

<36 years

FC≥70 
undergo 

VCE

Subjects with little 
to no ulcerations 
are randomized

FC < 70

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

Courtesy of Dan Turner

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



INTERCEPT: Building Blood 
Risk Score for Enrollment 
in Clinical Trial 



INTERCEPT: HALT-CD 
Clinical Trial 

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

Bronze S…Ungaro R. Aliment Pharmacol Ther. 2024 

And / Or Stool Panel



Prevention in IBD: 
A Long Road Ahead but the Future is Bright!
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Acknowledgments
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Mount Sinai IBD Prevention Group
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• Manasi Agrawal
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• Palak Rajauria

PROMISE



Thank You!



EXTRA SLIDES



Torres J, Ungaro R, Colombel JF. Gastroenterology 2022

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



Lee SH, Lopes E...Ungaro R Inflamm Bowel Dis 2025  

Potential for Precision IBD Prevention? 

Therapeutic 

targets 

based on 

preclinical 

biomarkers



MELODY Trial Design

Microbiome 

diversity

Disease 

activity
Colics

Microbiome 

diversity during first 

year of life

1-year 

calprotectin

Maternal outcomes Baby outcomes

N=198



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

Zhang, Agrawal et al, Gut, 2024

Lee SH, et al. IBD in press.



Prevention may vary according to preclinical stage

Lee et al. Gastro In Press.



Prevention may vary according to preclinical stage

Lee et al. Gastro In Press.
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Herold KC et al. NEJM 2019

Cope AP et al. Lancet 2024

Lebrun-Frenay C et al. JAMA Neurology 2023

Prevention trials:
Learning 
from Others  



Goetgebuer RL, Ungaro RC et al IBDJ 2025



https://www.intercept-ihi.eu/



Abatacept in Individuals with High Risk of Rheumatoid 
Arthritis (APIPPRA)

Al-Laith et al. Trials 2019



Abatacept in Individuals with High Risk of Rheumatoid 
Arthritis (APIPPRA)

Cope AP, et al. Lancet. 2024.
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Examples of Ongoing Efforts to Advance 
Prediction and Prevention Research



Defining the Pre-Disease Phase of Crohn's 

Disease – Predict and Prevent
Funded by



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

Lee SH, et al. IBD in press.



Building an Integrative 

Signature
Signature validation

Knowledge development and 

dissemination

• Assess the resulting 

biomarkers against CD 

onset.

• Combining the 

biomarkers that show 

association with future 

development of CD.

• Test against different 

pre-disease cohorts.

• 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.

• 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.

PROMISE Goals



Prevention/interception is ambitious but being sought across 
many therapeutic areas



Research Gaps in Prediction Biomarkers

Developing risk 
scores with high 
predictive accuracy

Understanding 
dynamics of 
biomarkers to inform 
serial monitoring

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

Utilizing biomarkers 
to define preclinical 
phases of disease

Increase preclinical 
biomarker data to 
define earliest 
pathogenic changes 
and pathways

Further validation of 
biomarkers and risk 
scores in diverse 
patient populations 

Regulatory and 
ethical 
considerations for 
predicting risk 



Title and Two Content, Column Chart Example 

First level of text, Arial 18pt

• Second level of text, Bullet, Arial 18pt

– Third level of text, Sub-bullet, Arial 16pt

Fourth level of text, color, Arial 18pt
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Sun-Ho Lee & Williams Turpin et al Gastroenterology 2021

High baseline AS (≥2) (43% of cases, 11% of controls): aOR: 6.36; 95% CI, 3.27–12.37; p=4.9 x 10-8 

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

Genetic Risk

• 77 subjects who later 

developed CD 

compared to 307 

FDRs remaining 

healthy 

• 6 anti-microbial Abs 

measured

• Adjustment for Fcal, 

PRS, IP

• Median  f-up time: 2.2 

[1.2–4.2] (0.23–9.5) 

years



PREDICTS

Time-varying 

trajectories of 

anti-GM-CSF 

pre-diagnosis 

are consistently 

elevated in 

complicated CD

Complicated 

54 (27%)

Uncomplicated

146 (73%)

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% CI 0.8-64.4)

IgG: HR 9.2 (95% CI 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)

IgG: HR 1.2 (95% CI 0.4-3.2)

Ungaro R et al DDW 2025

Anti-GM-CSF Autoantibodies as Marker of 
Complicated Crohn’s Disease



Summary

Insert footer text using the Header & Footer menu on the Insert tab 60

Multi-protein panels (Grännö 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 (Grännö 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.



Healthy First-Degree Relatives 
N=2,289 Dietary Pattern

Mediterranean-like 
Dietary Pattern

vs. Non-Mediterranean -like 
Dietary Pattern Fecal Calprotectin

Ruminococcus

Dorea

Faecalibacterium

Effect of Dietary Pattern 

Altered Microbiome Composition  

Subclinical Gut Inflammation

C
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GEM: Mediterranean-like Dietary Pattern 
Associate With Microbiome and Fecal 

Calprotectin

Turpin et al. Gastroenterology 2022 
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Is the Optimal Window of Opportunity Actually 
Before Diagnosis?
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Colombel JF et al. Gastroenterology 2017



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

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



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

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

*
*

A
U

C

Serum

Metabolites

FCP LMR

Xue, Lee […] Turpin and Croitoru, DDW 2024



PREDICTS: Anti-Integrin v6 autoantibodies are present in the blood 
of patients with UC (and colonic CD) up to 10 years before diagnosis

Livanos AE, et al. Gastroenterology. 2023;164(4):619-629



Agrawal M et al UEG Journal 2022



Blood Stools Others 

• Genomics (PRS)

• Proteomics

• Metabolomics

• Glycomics

• Exposomics

• Serological 

immune 

response

• Antibodies

• PhipSeq 

• Intestinal 

permeability

• Imaging (?) 

• Microbiome

• Calprotectin    

There are multiple predictive biomarkers of Crohn’s 

disease  

Bronze S et al. Aliment Pharmacol Ther 2024



• Aiming to identify

 Genetic,

 Environmental, and 

 Microbial determinants of 

CD

• 5,080 Healthy first-degree 

relatives (FDR) of CD-affected 

individuals

The CCC GEM Project

Dalal et. al 2014



Prevention may vary according to the stages of Crohn’s 

disease    

Peter I et al. Gastroenterology, in press.



Primary prevention of Crohn’s disease: 

Dietary interventions



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

Pinho S, Torres J, Colombel JF. Nat Rev Gastroenterol Hepatol, in press.



Serologic markers

Remaining 

Healthy 

(N=307)

Pre-CD 

(N=77)
p C-index

Anti-Flagellin Ab

Positive A4_fla2_IgG 8.1% 31.2% <0.001 0.614

Positive Flax_IgG 20.2% 45.5% <0.001 0.625

Positive Cbir1 5.2% 22.1% <0.001 0.585

Anti-Fungal Ab
Positive ASCA_IgA 7.8% 27.3% <0.001 0.598

Positive ASCA_IgG 3.6% 18.2% <0.001 0.573

Anti-E.coli Ab Positive OmpC_IgA 1.0% 5.2% 0.028 0.521

Anti-Flagellin Vaccine against Crohn’s Disease Onset?



Understanding Preclinical Phases of Disease: T1DM as Example

Henriques FL et al. Nat Rev Endocrinol 2025



Identifying targets for prevention/interception

Population-based measures

Individual-targeted therapies
Lopes & Turpins, CGH 2024

Prevention of IBD may vary according to age and risk

• Diets
• Removal of environmental triggers
• Microbiome modulating strategies

• Improving mucosal barrier
• Oral Drugs
• Immunomodulating drugs



Can We Define the Preclinical Phases of CD? 

Lee et al. Gastro In Press.



Primordial prevention of Crohn’s disease: 
Exposure mitigation

Zhang, Agrawal et al, Gut, 2024



Increased intestinal permeability predicts 
development of CD 

Williams Turpin & Sun-Ho Lee  et al, Gastroenterology 2020

HR, 3.03; 95% CI, 1.64-5-63; p-value=3.97 x 10-4 

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

Anti-Microbial Antibody Response is 
Associated with Future Onset of CD 

Independent of Gut Barrier Function, 
Subclinical Inflammation, and Genetic Risk

High baseline AS (≥2) (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)

SH Lee et al Gastro 2021



Predictive biomarkers can be combined in a risk score

The GEM Integrative Risk Score in First Degree Relatives (FDRs): 

(FCP, Microbiome, and IP)

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

– Silver Spring, MD

Porter CK et al. Contemp Clin Trials Commun 2019

• For each a patient up to 3-4 serum samples are retrieved 
before diagnosis

• Controls were matched timing of Sample A (± 1 year), age, 
gender and race.

1. Case identification 2. Sample retrieval from DoD serum repository

Service Member Lifecycle
Enlistment
Accession

Discharge 
or Death

Personal data
Serum stored

HIV test – every two years

Ambulatory 
data

Hospitalizations 
record
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