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Abstract. Antimicrobial resistance (AMR) has emerged as a global health crisis, necessitating a 

thorough re-evaluation of antimicrobial stewardship (AMS) strategies. This study employs a 

systematic literature review and meta-analysis to critically assess historical approaches to AMS and 

to propose an integrated framework that incorporates modern technological advancements, 

including artificial intelligence and big data analytics. Our findings reveal significant discrepancies 

between traditional protocols and emerging best practices, urging clinicians to adopt a more 

nuanced understanding of AMR dynamics. The proposed framework aims to enhance clinical 

outcomes and optimize resource utilization, demonstrating that a strategic shift in AMS practices is 

essential for current and future healthcare systems. 
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Introduction 

The global health landscape is increasingly threatened by antimicrobial resistance (AMR), 

which has been recognized as one of the most pressing challenges in clinical medicine. 

AMR results from a complex interplay of factors including overprescription of antibiotics, 

inadequate infection control measures, and the misuse of antimicrobials in agriculture. 

According to the World Health Organization (WHO), AMR leads to approximately 

700,000 deaths annually, a figure projected to rise dramatically if no effective interventions 

are implemented. The relevance of this issue is further underscored by the COVID-19 

pandemic, which has exacerbated antibiotic consumption and highlighted systemic 

weaknesses in healthcare practices worldwide. Despite the established guidelines for 



antimicrobial stewardship (AMS), adherence remains suboptimal, prompting a critical 

appraisal of the underlying paradigms that have shaped AMS initiatives. Historical 

practices have often been reactionary rather than proactive, focusing primarily on curtailing 

antibiotic use rather than understanding the multifaceted nature of AMR. Furthermore, the 

integration of novel technologies such as artificial intelligence and big data analytics into 

clinical workflows presents an unprecedented opportunity to revolutionize AMS strategies 

by enhancing predictive accuracy and patient-specific interventions. This paper aims to 

dissect the evolution of AMS from a historical perspective, analyzing how traditional 

approaches have informed current practices and identifying gaps that necessitate a 

paradigm shift. We will employ a systematic review and meta-analysis of existing literature 

to elucidate the strengths and weaknesses of established AMS protocols. Furthermore, the 

introduction of an integrated framework that leverages modern technology will be 

proposed, aligning clinical practices with contemporary research findings. In conclusion, 

the need for a critical re-evaluation of AMS practices is paramount. This paper will 

delineate key themes including the historical context of AMS, contemporary challenges, 

and future directions in the fight against AMR. Through this comprehensive analysis, we 

aim to foster a deeper understanding of how proactive AMS can be synchronized with 

emerging technological advancements to safeguard public health. 

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

subscription. 
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