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Abstract. The global rise in multidrug-resistant Klebsiella pneumoniae infections poses a 

significant clinical challenge. This study evaluates the efficacy of advanced pharmacokinetic 

models in optimizing antimicrobial dosing strategies. We employed a computational framework that 

integrates patient-specific data to predict optimal dosing regimens, thereby enhancing treatment 

outcomes. Results indicate a marked improvement in bacterial eradication rates and a reduction in 

adverse side effects, suggesting a paradigm shift in infectious disease management. 
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Introduction 

The emergence and escalation of multidrug-resistant (MDR) Klebsiella pneumoniae have 

become a pressing concern in clinical medicine, particularly within healthcare settings 

where nosocomial infections thrive. The bacterium’s ability to develop resistance 

mechanisms against multiple classes of antibiotics, including carbapenems, necessitates 

urgent attention. Klebsiella pneumoniae infections often lead to severe health complications 

such as pneumonia, bloodstream infections, and urinary tract infections, particularly in 

immunocompromised individuals. The World Health Organization has identified MDR 



Klebsiella pneumoniae as a critical priority pathogen, requiring innovative strategies to 

mitigate its impact. This research addresses the critical gap in optimizing dosing regimens 

for effective treatment outcomes. By leveraging pharmacokinetic/pharmacodynamic 

(PK/PD) modeling, this study explores personalized medicine approaches tailored to the 

patient’s physiological and microbiological characteristics. The manuscript is structured as 

follows: Section 2 details the methodologies employed, including patient cohort selection 

and data analysis techniques. Section 3 presents the findings and their implications for 

clinical practice. Section 4 discusses the limitations and suggests directions for future 

research. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 
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