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EXECUTIVE SUMMARY 

 

This deliverable consists of a recorded video showing the simulation workflow of Use Case 3 (UC3) 

to assess drug effects by means of illustrative examples. This demo shows the main characteristics 

of each model integrating the workflow and the main simulation outputs used to evaluate drug 

safety and efficacy.  

The video is available on youtube and on SimCardioTest webpage.  

 

  

https://www.youtube.com/watch?v=jHXtBJ3VSz8
https://www.simcardiotest.eu/wordpress/methodology/drug-efficacy-cardiotoxicity/
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1- INTRODUCTION 

Use Case 3 (UC3) combines pharmacokinetics and electromechanical models to assess drug 

effects on the heart. In particular, it is focused on safety pharmacology and pharmacological 

efficacy in atrial fibrillation, acute ischemia, and heart failure. Numerical models and simulation 

software from 3 different partners are integrated in a computational workflow to simulate drug 

effects. The outcome of the simulations will help assess efficacy and safety from cellular to organ 

scale. ExactCure provides pharmacokinetic models, UPV has the know-how of the 

electrophysiological activity (atrial and ventricular, including pathologies), and Simula contributes to 

the mechanical part of cardiac simulations. A fourth partner, InSilicoTrials, is developing a tool for 

the whole pipeline, integrating models and software in a cloud-based platform.  

2- OBJECTIVES 

The objective of this deliverable is to explain through a video the fundamentals of simulation tools 

used by UC3 partners and to show different cases in which drug effects can be simulated and 

evaluated.  

3- METHODOLOGIES 

Among simulation tools used along drug evaluation pipeline, we can distinguish: 

• The software API for pharmacokinetics developed by ExactCure. 

• Electrophysiological models developed in MATLAB for unicellular simulations used 

by UPV. 

• ELVIRA software for 3D electrophysiology used by UPV. 

• SimCardEMS, a cardiac electromechanics solver, used by Simula. 

4- RESULTS 

The demonstration video of modeling and simulation of drug effects in cellular and 3D models is 

available on Youtube/SimCardioTest channel and on SimCardioTest webpage.  

The video sequence represents the workflow for drug assessment. It starts with the 

pharmacokinetic process and is followed by electrophysiological and mechanical simulations. In the 

electrophysiological part, cellular models are analyzed before simulating in the organ. Among the 

different examples, there is a clear distinction between safety pharmacology and efficacy 

assessment. For efficacy, the cases under study are atrial fibrillation, acute ischemia, and heart 

failure.  

Since tools and models are still under development, results are very preliminary and might need 

refinement. However, this demonstrator shows the applicability of cellular and 3D simulations to 

evaluate drugs for safety pharmacology and to study efficacy under diverse cardiac pathologies.  

5- CONCLUSION 

In this deliverable, we presented the demo of UC3 simulations to assess drug safety and efficacy. 

Simulations were separately performed by each partner, but the final objective is to have all the 

models integrated into a cloud-based platform developed by InSilicoTrials to facilitate access to 

users, who can use the tool to simulate drug effects in a population of patients and obtain faster 

results compared to regular tests.  

https://www.youtube.com/watch?v=jHXtBJ3VSz8
https://www.simcardiotest.eu/wordpress/methodology/drug-efficacy-cardiotoxicity/

