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Effective summary

The aim of this project is to (A) design computational and data-driven models of An-
timicrobial Resistance (AMR), (B) develop methods by which such models may be pa-
rameterized from observations in a consistent way, and (C), investigate a computational
evaluation methodology by which suggested countermeasures may be compared.

The project will be supported and take place within a leading software, “SimInf”
(www.siminf.org), specifically designed for high-performance simulation of epidemiologi-
cal models driven by large amounts of data. The collaboration include personnel from the
Swedish Veterinary Institute and the Swedish University of Agricultural Sciences.

Background

Antimicrobials are indispensable tools to control bacterial infections in both humans
and animals. Yet their use has become seriously challenged by the emergence and increas-
ing threat of Antimicrobial Resistance (AMR). Understanding resistance mechanisms and
transfer, as well as their drivers, is crucial for the development of appropriate strategies
for the future.

The UN General Assembly recently convened to discuss AMR for the first time. A
declaration “Act on AMR” was signed by 193 member countries thus signaling a recog-
nition of the severity of this threat. Substantial efforts are directed towards the goal of
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reducing AMR and interdisciplinary approaches are very likely to play a crucial role in this
development.

This project

We have developed a computational software SimInf, www.siminf.org, which is world-
leading in that it is based on a general and fully consistent mathematical formulation and
incorporates actual network-data into the simulations. It is also extremely efficient and can
be used to simulate realistic scenarios covering years of simulated time using conventional
personal computers.

The specific aims with this project are to answer the following questions:

(A) How should useful data-driven computational models of AMR be designed and put
to effective use? In the project, we will start off from previously developed epidemic
models of Verotoxin-producing strands of E. coli.

(B) What is the best methodology for identifying model parameters given observations?
How are uncertainties in data handled and propagated consistently into the com-
putational model? These questions are intimately connected to the question of
detectability of the spread of AMR.

(C) How can optimal epidemiological intervention strategies be identified within the
software framework and how can their effects be estimated?

Candidates with a background in one or more of Scientific Computing, Ap-
plied Mathematics, or Computational Physics, are more than welcome to
contact me for further information.

(S. Engblom) Division of Scientific Computing, Department of Information Technology,
Uppsala University, Sweden.

E-mail address: stefane@it.uu.se, http://user.it.uu.se/~stefane

(S. Widgren) Department of Disease Control and Epidemiology, National Veterinary
Institute, Uppsala, Sweden.

E-mail address: stefan.widgren@sva.se
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