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            Abstract
Cytokines are involved in intestinal homeostasis and pathological processes associated with inflammatory bowel disease (IBD). The biological effects of cytokines, including several involved in the pathology of Crohn’s disease and ulcerative colitis, occur as a result of receptor-mediated signalling through the Janus kinase (JAK) and signal transducer and activator of transcription (STAT) DNA-binding families of proteins. Although therapies targeting cytokines have revolutionized IBD therapy, they have historically targeted individual cytokines, and an unmet medical need exists for patients who do not respond to or lose response to these treatments. Several small-molecule inhibitors of JAKs that have the potential to affect multiple pro-inflammatory cytokine-dependent pathways are in clinical development for the treatment of IBD, with one agent, tofacitinib, already approved for ulcerative colitis and several other agents with demonstrated efficacy in early phase trials. This Review describes the current understanding of JAK–STAT signalling in intestinal homeostasis and disease and the rationale for targeting this pathway as a treatment for IBD. The available evidence for the efficacy, safety and pharmacokinetics of JAK inhibitors in IBD as well as the potential approaches to optimize treatment with these agents, such as localized delivery or combination therapy, are also discussed.


Key points

	
                  Cytokines contribute to both normal intestinal homeostasis and pathological processes associated with the chronic and relapsing (acute) nature of inflammatory bowel disease (IBD).

                
	
                  Therapies targeting individual pro-inflammatory cytokines have revolutionized the treatment of IBD, although many patients are unresponsive or lose response to therapy.

                
	
                  The Janus kinase (JAK) tyrosine kinases and signal transducer and activator of transcription (STAT) DNA-binding proteins mediate the signalling and downstream biological effects in response to cytokine receptor binding, including several effects involved in IBD pathology.

                
	
                  Small-molecule JAK inhibitors, which have the potential to affect multiple cytokine-dependent pathways, have been shown to be efficacious in treating IBD.

                
	
                  However, the degeneracy of JAK-mediated signalling and the targeting of multiple cytokine pathways could increase the potential for unpredictable effects (including adverse effects).

                
	
                  New approaches such as selective or gut-specific JAK inhibitors, and a greater understanding of disease-specific mechanisms of action to facilitate personalized approaches to treatment, could improve the risk–benefit profiles of this class of therapy.
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                    Fig. 1: Distinct intracellular signalling pathways mediated by the JAK family of tyrosine kinases.[image: ]


Fig. 2: Pleiotropic role of JAK-associated receptors in IBD.[image: ]


Fig. 3: Management of potential adverse events associated with JAK inhibition.[image: ]
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