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Abstract. Antimicrobial resistance (AMR) poses a critical challenge to global health, significantly
complicating the management of infectious diseases. This study investigates the optimization of
bacteriophage therapy as a viable alternative to traditional antibiotics. Employing a systematic
approach, we assessed various phage types against multidrug-resistant bacterial strains in clinical
isolates. Our findings reveal that specific phage formulations exhibit enhanced lytic activity,
resulting in a substantial reduction in bacterial load and improved patient outcomes in an in vivo
model. The results underscore the potential of phage therapy to address AMR, paving the way for
its integration into clinical protocols. This research highlights the necessity for refined phage
selection processes and therapeutic applications in combating resistant infections.
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Introduction

Antimicrobial resistance (AMR) has emerged as one of the most pressing global health
threats of the 21st century, with projections indicating that by the year 2040, it may
contribute to 10 million deaths annually, surpassing the mortality rates of cancer and
diabetes combined. The World Health Organization has identified AMR as a critical barrier
to effective healthcare delivery, necessitating urgent action to identify sustainable solutions.
Traditional antibiotic treatments are progressively losing their efficacy due to the rapid
evolution of resistant strains of bacteria, leading to prolonged hospital stays, higher medical
costs, and an increased risk of mortality. This phenomenon not only affects individual
patients but also places immense strain on healthcare systems worldwide. In this context,



bacteriophage therapy—as a novel and complementary approach to antibiotics—has gained
traction as a potential solution. Bacteriophages, viruses that specifically infect bacteria,
offer a targeted mechanism to disrupt bacterial pathogens without harming the host’s
microbiota. The adaptability of phages enables them to evolve alongside bacterial
resistance, providing a dynamic therapeutic option. However, successful phage therapy
necessitates optimization of selection criteria and administration protocols to enhance
clinical outcomes. This paper provides a detailed exploration of the methods employed for
selecting and optimizing bacteriophage formulations against resistant bacterial strains,
elucidating the in vitro and in vivo assessment techniques utilized in our study. We also
discuss the implications of our findings for clinical practice and the potential for integrating
phage therapy into existing treatment paradigms. Through this research, we aim to
demonstrate not only the efficacy of bacteriophage therapy in the fight against AMR but
also the pressing need for a paradigm shift in our approach toward microbial infections.
The following sections will outline our study's methodology, present our findings, and
discuss the broader implications of these results.
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