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Motivation

* Compared with the Pre-COVID-19 era, antibiotic | o Besides de novo mutation, HGT is a major driver
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of resistant bacteria survival.

® A biocidal drug is more suited for the “hit hard,
hit early” strategy, whereas administering a
biostatic drug at low doses suppresses resistance.

® Yes to Fernanda Pinheiro’s 3| question “if the
abundance of the antibiotic target depends on

resistance”’.

Introduction Survival Probability erowth condition, does the same happen to
antibiotic susceptibility?”

, , . Survival probability of the resistant strain under biocidal and biostatic treatments: - . .
Mathematical models, particularly Markov chains, . e o Competition between sensitive and resistant cells
have gained considerable attention for understand- P (T:c) =1 I7 e—lfto K1) dominates the bacterial dynamics under limited

| 14+ I resources

ing the evolution of AMR. Unlike most existing mod-
0 Aggressive treatment under nutrient-rich

els that assume standing genetic variation or an
external source of resistant bacteria, we propose a P’ (T;c)=1 N environment accelerates bacteria evolution toward
pharmacodynamics-based continuous-time Markov - I resistance.
chain (CTMC) considering the emergence of a bac- 0 Transformative changes in the human diet or the
terial strain via random or drug-induced mutations. High mutation shifts dynamics from nonmontonic (Figure 2) to monotonic (Figure 3). use of probiotics can reduce nutrient availability
The proposed model is tractable as a generalized to resistant bacteria while increasing antibiotic
birth—death process with immigration (GBDP-I). susceptibility.
Tractability: GBDP-1 Effects of Drug Mode, Nutrient
N Availability, and Mutation Rate »
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Solving the resulting Chapman—Kolmogrov equation
using the method of characteristics, we obtain:
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©® Incorporating pharmacokinetics
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