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Early attempts to uncover Crohn’s pathophysiology
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Today we know more

Crohn BB et al. 1932



Genetic factors
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Increased IBD risk in first-degree relatives of IBD patients
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Orholm M et al. N Engl J Med 1991; 324:84-88



Increased IBD risk in identical twins

21.03.2023 5

Thompson NP et al. BMJ. 1996;312(7023):95-6

In twins of IBD patients: 

• 17% IBD if monozygotic

• 5% IBD if dizygotic

 Genetic factors are important 

but >83% of variance is 

unexplained by genetics



Increased risk of CD if both parents have CD
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Laharie D et al. Gastroenterology. 2001;120(4):816-9

33% CD risk if both parents 

have CD



Identification of more IBD risk loci by high-throughput 

sequencing
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Ogura Y et al. Nature. 2001;411(6837):603-6

Irkov et al. Lancet Gastroenterol Hepatol 2017; 2: 224–34



Over 200 loci have been associated with IBD
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Jostins L et al. Nature. 2012;491(7422):119-243

Most loci can be mapped to genes that are involved in:

• Epithelial barrier 

• Mucosal immune function

• Basic cell functions (e.g. autophagy, ER stress)



The T300A variant of ATG16L1 leads to impaired autophagy, 

cellular stress and inflammation
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Murthy A et al. Nature. 2014;506(7489):456-62

Adolph TE et al. Nature. 2013;503(7475):272-6



Mucosal immunity
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The mucosal immune system separates the 

inner from the outer world
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Dysregulation 

 Inflammation

Image: Wikipedia 

Not everything that is 

“foreign” needs a strong 

immune response (e.g. 

food antigens, microbiota)
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Intestinal immunity in IBD

Chang JT. N Engl J Med. 2020;383(27):2652-2664

Impaired in IBD:

• Mucin

• Tight junctions

• Paneth cell function

• Balance of cytokines

• Balance of Th1 /Th17/Treg

And many more…



Disturbed T cell homeostasis can lead to 

intestinal inflammation
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Images: Biomodels.com

Model: Powrie F et al. Int Immunol. 1993;5(11):1461-71

Sakaguchi S et al. Science. 2007;317(5838):627-9



Mucosal immune cells and their cytokines are 

drug targets in IBD
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Digby-Bell JL et al. Nat Rev Gastroenterol Hepatol. 2020;17(1):9-20



Microbiota

21.03.

2023

1

5



High exposure of the GI tract to microbiota
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Sender R et al. PLoS Biol. 2016;14(8):e1002533



Intestinal contents trigger recurrence of CD
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Rutgeerts P et al. Lancet. 1991;338(8770):771-4



Intestinal contents trigger postoperative recurrence of CD
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D'Haens GR et al. Gastroenterology. 1998;114(2):262-7



IBD is associated with reduced diversity in fecal microbiota
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Manichanh C et al. Gut. 2006;55(2):205-11
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IBD is associated with changes of the intestinal microbiota
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Yilmaz B. et al. Nature Medicine volume 25, 323–336 (2019)



Arguments in favor of the involvement of microbiota in IBD
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Chassaing B , Darfeuille-Michaud A. Gastroenterology. 2011;140(6):1720-28



Other environmental factors
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Other environmental factors are associated with IBD
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Ananthakrishnan AN et al, Nat Rev Gastroenterol Hepatol. 2018;15(1):39-49



Effects of nutrition
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Sugihara et al. Nutrients 2021, 13(5), 1533

Nutrition affects

- Microbiota composition

- Epithelial barrier

- Mucosal immunity



Nutrition – EEN or CDED are effective in CD
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Image: Nestle

Levine A et al. Gastroenterology. 2019;157(2):440-450

Avoid:

- Red meat

- Processed meat

- Saturated fatty acids

- Trans-fatty acids

- Artificial sweeteners

- Food additives



Smoking
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CD

Cosnes J. et al. Gastroenterology 2001;120:1093–1099

Cosnes J. et al. CGH 2004;2:41–48

UC

Smoking is the most important modifiable environmental factor



• Socioeconomic state

• Drugs (NSAIDS, estrogen)

• Exercise

• Psychological factors

• Appendectomy

• Birth mode, early life nutrition

More environmental factors…
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Kaplan GG et al. Gastroenterology. 2017 Feb;152(2):313-321.e2 



Summary
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Microbiota & 
Mucosal  
immunity

Genetics
Environmental

factors

IBD

• There is no single cause of IBD

• The exact pathomechanisms of 

IBD are still largely unknown

• Complex interplay: genetics, 

mucosal immunity / microbiome 

and environmental factors
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Image: The New Yorker


