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BACKGROUND AND OBJECTIVE METHODOLOGY
The liver is well-known for its IiImmunotolerogenic response, thus providing an - MODEL BUILDING:
adequate niche for the persistence of infectious pathogens such as the hepatitis B - Ordinary differential equations (ODE) were implemented in Matlab/Simbiology R2017a using
virus (HBV) [1]. A topological model identifying the key elements of the interaction zero-, first-, and second-order processes. Inhibitory and stimulatory effects were integrated
between the virus and immune system has been previously developed by our group [2]. using standard PD models.
OBJECTIVE: to build a multiscale quantitative system pharmacology (QSP) model to - Model parameters: human in vivo or in vitro studies (profiles, parameter values or
characterize the immune response against HBV using literature data. models) where the interactions between components had been quantitatively characterized

were used to obtain the different model parameters. When needed, data were digitalized using

WebPlotDigitalizer v3.8 and analyzed in R v3.3.2 and NONMEMY7.3.
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Figure 1 represents the structure of the model showing the main components
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terms of chronology and plausibility of the most relevant component levels

q NK* '
>4 N v /ﬁ* £ e .
S ‘ identified for each of the sub-models, the nature of the relations between
T Hep > jHep —{ P sAg ——— Treg > iHep
kS | ?7:‘ — them and the localization in its specific compartment, according to the SBGN
' IFNa é N\ notation [3].
N — HBvV

during an acute process.

@ ; "~ LIVER i

DC*

—( Simulations highlight the limited contribution of the innate response to the
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Figure 1. Topological representation of the quantitative framework for
@ Immune liver diseases describing hepatitis B viral dynamics and the
Immune response QSP model following the Systems Biology
Graphical Notation (SBGN) [3] with minor customizations.
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CONCLUSIONS AlM EXPERIMENTAL DEVELOPMENT ~ APPLICATION
A multiscale QSP model characterising the HBV immune-related response has /LQ,/
been developed. The model developed provides an adequate quantitative framework to \¥g Model Understand
. L . . Model buildin L — A .
() understand the role and contribution of the innate, cellular and humoral immune J reduction &
(ODESs) Model .
_ o . _ _ _ Immune . adaptation .
response to the viral eradication, and (ii) explore the mechanism of action of different Bl refinement & Simulate
. . . Parameter evaluation .
agents and their effects in terms of efficacy and safety. obtention Re-evaluation
Predict
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