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Inflammatory bowel disease (IBD) & treatment Objectives
IBD (Crohn’s Disease & Ulcerative Colitis) is characterised by a Our aim is to understand the underlying mechanisms for the
chronic inflammation in the gastrointestinal tract. high variability in therapeutic outcome. We propose to use a
Treatment strategies include anti-inflammatory and systems biology approach, modelling the cellular processes of
immunosuppressive drugs and monoclonal antibodies (mAb) the mucosal immune system in IBD and the effects of various
against the cytokine TNF-a [1]. The therapeutic outcome of the treatments. As a starting point we used the ‘model of colonic
different therapies is highly variable between patients [2]. inflammation” by Wendelsdorf et al. [3].
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Future directions

IBD

For simulation of IBD, (combinations of) parameters will be
altered to find changes leading to chronic inflammation.

The resulting parameters important for IBD pathophysiology will
be compared to published changes in IBD and genetic
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Figure 2
Simulated time course
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Treatment
To simulate treatment of IBD, we need to account for the PK and
the different drug effects (anti-TNF-a, corticosteroids,...). For
this, we will link the systems biology model to a PK model and
account specifically for the drug targets (e.g. TNF-a and binding
polymorphisms related to IBD (e.g. [12]). the mAbs).
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Methods

We developed a systems biology model of ordinary differential
equations, describing the concentrations of various cell types of
the mucosal immune system in healthy steady state and
infection. Parameters are based on literature search (human
studies, if available, but also murine and in vitro studies).

The results are intended qualitative rather than quantitative.
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resolution of inflammation: apoptotic
neutrophils & macrophages after
efferocytosis (= phagocytosis of neutrophils)
produce specialised pro-resolving mediators
— inhibit neutrophil recruitment [7, 8]

Figure 1
Schematic of the systems
biology model
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Variability

A virtual population of IBD patients with inter-individual
variability will help to define which parameters have the largest
effects on disease and responsiveness to treatment.
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