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Motivation
+ Opportunistic pathogen Aspergitus fumipatus
+ Inhalatlon of Fendreds of conldia every day
+  Caprrninat iom withan hogrs

+  Hyphal wvasion mtoe blood stream
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Hybrid agent-based model

Fadeling infection dynamics of A femipatusis realzed using an agent-
based modeling ap prosch [3] combined with partial and crdinary
differential equations for modeling the dynamics of chemakines:

= Calls cornes poend Lo inboracting agents

+  Mokecules are represented as concentrations distributed ower the
inreer alveolar surface

Chemakine dynamics

Spatio-temporal dmamics of chemokine concentrakion eif. ¢ at pesition & and tmed &
described by the reaction diffusion cquation [4]:
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Infection scenario events

Hybrid agent-based modeling framework to simulate
Aspergillus fumigatusinfection scenarios in the lung

Conadiim enlers dhaidds

C hismaok ine secrethon by conldium —associated AEC

AM pirfarm chematactic walk aleag chemaking gradint
A enter and lese system through bourdaries
Chemaokine concentration reaches equilibriem

Patential detection and chearance ol coaidium

If not cleared: conidium swells and grows lyphae

Simuslation ends at 1,

Model environment and entities

The to-scale appraach involves a 30 repretent ation of the Fuman
phoaadad o L drvirgnmeant snd D entities o0 dhown Babows
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Apphcation of Euler methed cn Delasny
riargulitid torfsss {S000 grid painke)
Modeling hyphal growth . = Extension to alveolar sac
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Game Theory

+  Simulation of imfection inflammation counterplay: of A fomgpafos and innate imenunity for
+  |mmurgcompromised pationks
+  Different infection-doses

+  Recondie contradictory vies on ahveolar macrophages in literature
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