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1 Motivation

 The fast increase in bacterial resistance to current antimicrobials 
(Antimicrobial Resistance or AMR) poses a paramount economic 
and health concern that seems far from being solved.

 Recent studies [1] estimate 1,27 million the number of deaths 
worldwide that are directly attributable to AMR only in 2019.

 Understanding the main mechanisms involved in the emergence, 
selection, and spread of AMR is critical to determine the optimal 
therapies to deal with this undesirable phenomenon.

2 Objectives

 To explore the state-of-the-art mathematical modelling 
techniques for the study of the emergence, selection and spread 
of AMR within bacterial populations.

 To develop operational mechanistic models of AMR for model-
based optimisation of disinfection therapies.

 To experimentally validate the developed models using real-life 
data obtained through flow cytometry [2] and morbidostat [3].

3 Mathematical modelling of AMR

 Three different approaches: population-based (macroscale), 
individual-based (microscale) and mesoscale modelling [4].

 Macroscale models describe the properties of the bacterial 
population as a whole, while microscale models consider the 
differences between bacteria. 

 Macroscale models are too simplistic to properly describe the 
dynamics of AMR, while microscale models are too complex for 
real-life monitoring and optimisation tasks.

 Mesoscale models describe average properties of the bacterial 
population, combining advantages of the other two techniques. 
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