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Pathogenesis of IBD
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Adapted from Neurath MF. Nat Rev Immunol 2014



Multiple cytokines are involved in the pathogenesis of IBD
Focus of Current RX 

Neurath MF. Nat Rev Immunol 2014



Immunpathogenesis of IBD and therapeutic targets

Brazikumab
Guselkumab
Mirikizumab
Risankinumab
Tildrakizumab

Ustekinumab

Filgotinib
Peficitinib

Tofacitinib
Upadacitinib

Adalimumab
Certolizumab pegol

Golimumab
Infliximab

Apremilast
PF-547659 Etrolizumab

Natalizumab
Vedolizumab

Etrolizumab

Etrazimod
Lanquinimod
Ozanimod

Adapted Coskún et al., Trends Pharmacol Ther 2017



M.F. Neurath Nat Rev Immunol. 2014

Central role of TNF in mediating inflammation



The pro-inflammatory role of IL-23 in IBD

Neurath., Cytokine Growth Factor, 2019



Differentiating the IL-23 from the IL-12 signaling pathway

Teng et al.,  Nature Medicine 2015



IL-23 mediates molecular resistance to anti-TNF therapy in CD
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Adapted Atreya, Neurath. Lancet Gastroenterol Hepatol 2018; Schmitt,…, Atreya. Gut 2019



Cytokine networks fuel inflammation in the gut/joints/skin 

IBD Rheumatoid arthritis Psoriasis

GUT JOINTS SKIN

McInnes et al., New Engl J Med. 2011; Nestle et al., Nat Rev Immunol. 2009.; Friedrich et al., Immunity. 2019



Resolution of chronic inflammatory diseases: 
Universal and tissue-specific concepts 

Schett, Neurath., New Engl J Med. 2021



Resolution of chronic inflammatory diseases: 
universal and tissue-specific concepts

AID, autoinflammatory disease including Still’s disease; CID, chronic inflammatory diseases; GCA, giant-cell arteritis; IL, interleukin; 
JIA, juvenile idiopathic arthritis; PsA, psoriatic arthritis; RA, rheumatoid arthritis; SpA, spondyloarthritis; TNF, tumour necrosis factor. Adapted from Schett G et al. Nat Med. 2013



Immunpathogenesis of IBD and therapeutic targets
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JAK-STAT signalling via EPO and IL6 receptors



Cytokines that signal via the JAK-STAT pathway have a multitude 
of functions 

EPO, TPO, 
GM-CSF,
IL-3, IL-5

γc cytokines
(IL-2, IL-4, IL-7

IL-9, IL-15, IL-21)

Type 1 IFNs,
IL-10 family
of cytokines

• Growth/maturation 
of lymphoid cells

• Differentiation/
homeostasis of
T cells and NK cells

• B cell class 
switching

• Inflammation
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Clark JD, et al. J Med Chem 2014.



The Janus Kinase inhibitor Family of drugs



Promoting resolution of inflammation in IBD
IS MUCOSAL HEALING an ATTAINABLE GOAL OF Rx?

Ho et al., Inflamm Bowel Dis. 2020 



Targeting interconnected mechanisms of resolution

Adapted fom Schett et al., 
Nat Commun. 2018

Targeting immune cell recruitment 

Neutrophil death and removal

Modulating macrophage function to proresolving

Clearance of the inciting stimuli

Accelerating epithelial cell growth/regeneration 

Promoting proresolving immune cells 

Exploiting proresolving macrophage products 

Clearance of inflammatory cells 



Pre-Disease Continuum of Crohn’s 
Disease

Torres et al Gut 2016

What are EVENTS that 
precede disease?

Which are/is Trigger?

What is timing of these 
EVENTS?

What is relationship and 
interactions between 
EVENTS?



Pre-Disease Continuum of Crohn’s Disease
Timing and Interaction of Biomarkers

Torres et al Gut 2016

Epithelial defect

Microbiome Changes
Proteomic Changes

Anti Microbial Ab

Metabolomic analysis
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