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Abstract: The emergence of drug-resistant bacteria poses a significant threat to global public 

health, necessitating the development of innovative therapeutic strategies to combat 

antimicrobial resistance. This review explores emerging approaches for targeting drug-resistant 

bacteria, including the use of bacteriophages, CRISPR-based antimicrobials, antimicrobial 

peptides, phage lysins, and immunotherapies. These novel strategies leverage advances in 

molecular biology, genomics, and immunology to overcome bacterial resistance mechanisms and 

enhance treatment efficacy. By targeting specific bacterial vulnerabilities and harnessing the host 

immune response, these innovative therapies offer promising alternatives to traditional 

antibiotics for combating drug-resistant infections. Keywords: drug-resistant bacteria, emerging 

therapeutics, bacteriophages, CRISPR, antimicrobial peptides. 

Introduction: 

The rise of drug-resistant bacteria presents a formidable challenge to modern medicine, 

threatening to undermine decades of progress in the treatment of infectious diseases. 

Antimicrobial resistance (AMR) has become a global health crisis, with implications for patient 

care, healthcare systems, and public health. The emergence of multidrug-resistant pathogens, 

coupled with the dwindling pipeline of new antibiotics, has necessitated the exploration of 

innovative therapeutic strategies to combat drug-resistant infections. 

Historically, antibiotics have been the cornerstone of infectious disease management, providing 

effective treatment options for bacterial infections. However, the widespread use and misuse of 

antibiotics have led to the rapid evolution of resistance mechanisms among bacterial pathogens. 

Resistance can arise through various mechanisms, including genetic mutations, horizontal gene 

transfer, and selective pressure exerted by antibiotic exposure. The result is the emergence of 

bacteria that are resistant to multiple classes of antibiotics, posing a serious threat to patient 

outcomes and healthcare systems worldwide. 

In response to the growing threat of AMR, researchers and clinicians have intensified efforts to 

develop alternative therapeutic approaches that can circumvent resistance mechanisms and 

restore efficacy in the treatment of drug-resistant infections. These emerging strategies leverage 

advances in molecular biology, genomics, and immunology to target bacterial vulnerabilities and 

enhance host immune responses. By harnessing the power of biotechnology and innovative 

research methodologies, these novel therapies offer promising alternatives to traditional 

antibiotics for combating drug-resistant bacteria. 

One promising avenue of research is the use of bacteriophages, viruses that infect and kill 

bacteria, as a targeted therapy against drug-resistant pathogens. Bacteriophages have the ability 

to recognize and lyse specific bacterial strains, offering a precision-based approach to infection 
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treatment. Moreover, bacteriophages can evolve alongside bacteria, potentially overcoming 

resistance mechanisms that render antibiotics ineffective. Another innovative approach involves 

the use of CRISPR-based antimicrobials, which utilize the CRISPR-Cas system to target and 

cleave bacterial DNA, leading to cell death. This precision gene-editing technology holds 

promise for selectively eliminating drug-resistant bacteria while sparing beneficial microbial 

communities. 

Additionally, antimicrobial peptides (AMPs), naturally occurring molecules with antimicrobial 

properties, have garnered attention as potential therapeutics for drug-resistant infections. AMPs 

possess broad-spectrum activity against bacteria, including multidrug-resistant strains, and 

exhibit low propensity for resistance development. Furthermore, phage lysins, enzymes produced 

by bacteriophages to degrade bacterial cell walls, offer a novel approach to disrupting bacterial 

integrity and killing drug-resistant pathogens. 

Immunotherapies, which harness the host immune system to combat bacterial infections, 

represent another frontier in the fight against drug-resistant bacteria. Strategies such as 

monoclonal antibodies, vaccines, and immune checkpoint inhibitors hold promise for enhancing 

immune responses against drug-resistant pathogens and preventing recurrent infections. By 

targeting specific bacterial antigens or virulence factors, immunotherapies can bolster host 

defenses and provide long-term protection against resistant strains. 

In summary, the emergence of drug-resistant bacteria has spurred the development of innovative 

therapeutic strategies aimed at overcoming AMR and improving patient outcomes. From 

bacteriophages and CRISPR-based antimicrobials to antimicrobial peptides and 

immunotherapies, these emerging approaches offer new avenues for combating drug-resistant 

infections. However, translating these promising therapies from the laboratory to the clinic poses 

challenges, including regulatory hurdles, safety concerns, and logistical complexities. 

Nonetheless, with concerted efforts and collaborative research endeavors, the development and 

implementation of novel therapeutics hold the potential to mitigate the threat of AMR and usher 

in a new era of infection management. 

Moreover, the urgency to develop alternative therapeutic strategies is underscored by the 

alarming rise in antibiotic resistance rates worldwide. According to the World Health 

Organization (WHO), antimicrobial resistance is a significant public health threat, with an 

estimated 700,000 deaths attributed to drug-resistant infections each year. If left unchecked, 

AMR could lead to a scenario where common infections become untreatable, rendering routine 

medical procedures, such as surgery and chemotherapy, increasingly hazardous. This highlights 

the critical need for innovative approaches to combat drug-resistant bacteria and preserve the 

effectiveness of existing antimicrobial agents. 

Traditional antibiotic discovery pipelines have largely been unable to keep pace with the 

evolution of resistance mechanisms among bacterial pathogens. The development of new 

antibiotics is often met with challenges such as low success rates, high costs, and the emergence 

of resistance shortly after introduction. Consequently, there is a pressing need to explore 
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alternative therapeutic modalities that can circumvent resistance mechanisms and provide 

effective treatment options for drug-resistant infections. 

In recent years, there has been growing interest in harnessing the potential of phage therapy, 

which utilizes bacteriophages – viruses that specifically infect and kill bacteria – as an alternative 

to conventional antibiotics. Bacteriophages have several advantages over antibiotics, including 

their ability to target specific bacterial strains, their self-replicating nature, and their potential to 

evolve alongside bacteria. Furthermore, bacteriophages offer a level of specificity that antibiotics 

lack, minimizing disruption to the host microbiota and reducing the risk of collateral damage. 

Another promising avenue for combating drug-resistant bacteria is the development of CRISPR-

based antimicrobials, which leverage the CRISPR-Cas system to selectively target and cleave 

bacterial DNA. CRISPR technology has revolutionized gene editing and offers the potential for 

precise and customizable antimicrobial therapies. By programming CRISPR-based systems to 

recognize and destroy specific genetic sequences within bacterial genomes, researchers can 

potentially overcome resistance mechanisms and eliminate drug-resistant pathogens. 

Additionally, antimicrobial peptides (AMPs), which are naturally occurring molecules with 

broad-spectrum antimicrobial activity, represent a promising class of therapeutics for drug-

resistant infections. AMPs exhibit diverse mechanisms of action, including membrane 

disruption, intracellular targeting, and immunomodulation, making them effective against a wide 

range of bacterial pathogens, including multidrug-resistant strains. Furthermore, AMPs have a 

low propensity for inducing resistance, making them attractive candidates for therapeutic 

development. 

Immunotherapies, which harness the host immune system to combat bacterial infections, offer 

another avenue for targeting drug-resistant pathogens. Monoclonal antibodies, vaccines, and 

immune checkpoint inhibitors are among the immunotherapeutic approaches being explored for 

their potential to enhance immune responses against drug-resistant bacteria. By targeting specific 

bacterial antigens or virulence factors, immunotherapies can stimulate protective immune 

responses and provide long-term protection against recurrent infections. 

In conclusion, the emergence of drug-resistant bacteria poses a significant threat to global public 

health, necessitating the development of innovative therapeutic strategies to combat 

antimicrobial resistance. From bacteriophages and CRISPR-based antimicrobials to 

antimicrobial peptides and immunotherapies, these emerging approaches offer new avenues for 

addressing the challenges posed by drug-resistant infections. However, translating these 

promising therapies from the laboratory to the clinic will require concerted efforts, collaborative 

research endeavors, and investment in infrastructure and regulatory frameworks to ensure their 

safe and effective use in clinical practice. 

Literature Review: 

The literature surrounding emerging therapeutic strategies for targeting drug-resistant bacteria 

reflects a diverse array of innovative approaches aimed at overcoming the challenges posed by 

antimicrobial resistance (AMR). This review synthesizes key findings from research studies, 
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clinical trials, and preclinical investigations to provide an overview of the current landscape of 

alternative antimicrobial therapies. 

Bacteriophages as Therapeutic Agents: Bacteriophages, or phages, are viruses that specifically 

infect and kill bacteria, offering a natural alternative to traditional antibiotics. The use of 

bacteriophages as therapeutic agents, known as phage therapy, dates back to the early 20th 

century but has regained attention in recent years due to the rise of antibiotic resistance. Phages 

exhibit several advantages over antibiotics, including their ability to target specific bacterial 

strains, their self-replicating nature, and their potential to evolve alongside bacteria. Clinical 

studies and case reports have demonstrated the efficacy of phage therapy in treating drug-

resistant infections, particularly in cases where conventional antibiotics have failed. Challenges 

associated with phage therapy include the need for rigorous characterization of phage 

preparations, regulatory hurdles, and the potential for bacterial resistance to phages. 

CRISPR-Based Antimicrobials: The development of CRISPR-based antimicrobials represents 

a groundbreaking approach to combatting drug-resistant bacteria. CRISPR-Cas systems, which 

were originally identified as adaptive immune systems in bacteria and archaea, have been 

repurposed for genome editing and gene regulation applications. CRISPR-based antimicrobials 

utilize the RNA-guided nucleases of CRISPR-Cas systems to target and cleave specific 

sequences within bacterial genomes, leading to cell death. This precision gene-editing 

technology holds promise for selectively eliminating drug-resistant bacteria while sparing 

beneficial microbial communities. Preclinical studies have demonstrated the efficacy of 

CRISPR-based antimicrobials in vitro and in animal models, highlighting their potential as a 

next-generation antimicrobial strategy. Challenges associated with CRISPR-based antimicrobials 

include off-target effects, delivery methods, and the need for optimization of CRISPR-Cas 

systems for clinical applications. 

Antimicrobial Peptides (AMPs): Antimicrobial peptides (AMPs) are naturally occurring 

molecules with broad-spectrum antimicrobial activity, making them attractive candidates for the 

development of novel therapeutics for drug-resistant infections. AMPs exhibit diverse 

mechanisms of action, including membrane disruption, intracellular targeting, and 

immunomodulation, allowing them to effectively kill bacteria and modulate immune responses. 

Clinical studies and preclinical investigations have demonstrated the efficacy of AMPs against a 

wide range of bacterial pathogens, including multidrug-resistant strains. Furthermore, AMPs 

have a low propensity for inducing resistance, making them promising candidates for therapeutic 

development. Challenges associated with AMPs include optimization of peptide design, stability, 

and delivery methods, as well as concerns regarding cytotoxicity and immunogenicity. 

Immunotherapies for Drug-Resistant Infections: Immunotherapies harness the host immune 

system to combat bacterial infections, offering an alternative approach to traditional 

antimicrobial agents. Monoclonal antibodies, vaccines, and immune checkpoint inhibitors are 

among the immunotherapeutic approaches being explored for their potential to enhance immune 

responses against drug-resistant bacteria. Monoclonal antibodies can target specific bacterial 
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antigens or virulence factors, neutralizing pathogens and enhancing clearance by immune cells. 

Vaccines stimulate protective immune responses against bacterial pathogens, providing long-

term protection against recurrent infections. Immune checkpoint inhibitors modulate immune 

responses to enhance host defense mechanisms against drug-resistant bacteria. Clinical trials and 

preclinical studies have shown promising results for immunotherapies in treating drug-resistant 

infections, although challenges remain in optimizing efficacy, safety, and patient selection. 

Conclusion: In conclusion, the literature on emerging therapeutic strategies for targeting drug-

resistant bacteria reflects a dynamic and rapidly evolving field of research. From bacteriophages 

and CRISPR-based antimicrobials to antimicrobial peptides and immunotherapies, these 

innovative approaches offer new avenues for combating antimicrobial resistance and improving 

patient outcomes. While challenges and obstacles remain in translating these therapies from the 

laboratory to the clinic, ongoing research efforts hold promise for addressing the urgent threat 

posed by drug-resistant infections and preserving the efficacy of antimicrobial agents for future 

generations. 

Methodology: 

The methodology employed in this review involved a systematic search and analysis of the 

existing literature to identify studies investigating emerging therapeutic strategies for targeting 

drug-resistant bacteria. The following steps outline the methodology utilized: 

1. Literature Search Strategy: A comprehensive search of electronic databases, including 

PubMed, MEDLINE, Scopus, Web of Science, and Google Scholar, was conducted to identify 

relevant studies published in peer-reviewed journals. The search strategy utilized a combination 

of keywords and Medical Subject Headings (MeSH) terms related to drug-resistant bacteria, 

antimicrobial resistance, alternative therapies, bacteriophages, CRISPR, antimicrobial peptides, 

and immunotherapies. The search was limited to articles published in English language and 

within a specified timeframe to capture recent advancements. 

2. Inclusion and Exclusion Criteria: Articles were included in the review if they met the 

following criteria: (a) original research studies, clinical trials, systematic reviews, meta-analyses, 

or review articles, (b) focused on emerging therapeutic strategies for targeting drug-resistant 

bacteria, (c) provided insights into the efficacy, safety, mechanisms of action, or clinical 

applications of alternative antimicrobial therapies, (d) included human subjects, animal models, 

or in vitro studies, and (e) conducted within the past decade to capture recent developments. 

Studies were excluded if they were editorials, letters, conference abstracts, or non-peer-reviewed 

publications. 

3. Screening and Selection: Titles and abstracts of retrieved articles were independently screened 

by two reviewers to assess their relevance to the topic of interest. Full-text articles meeting the 

inclusion criteria were then reviewed in detail to extract relevant data, including study design, 

intervention details, outcomes, and key findings. 

4. Data Extraction and Synthesis: Data extracted from included studies were synthesized and 

organized to facilitate analysis and interpretation. Key findings related to the efficacy, safety, 
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mechanisms of action, and clinical applications of emerging therapeutic strategies for targeting 

drug-resistant bacteria were summarized and categorized according to therapeutic modality and 

bacterial pathogen. 

5. Quality Assessment: The quality of included studies was assessed using appropriate tools 

depending on the study design, such as the Cochrane Risk of Bias Tool for clinical trials and the 

Joanna Briggs Institute Critical Appraisal Checklist for systematic reviews and meta-analyses. 

Studies were critically evaluated for methodological rigor, risk of bias, and generalizability of 

findings to inform the interpretation of results. 

6. Synthesis and Analysis: Synthesized findings were analyzed to identify common themes, 

trends, and discrepancies in the literature, providing insights into the current landscape of 

alternative antimicrobial therapies for drug-resistant bacteria. Studies were compared and 

contrasted based on study design, intervention characteristics, study outcomes, and 

methodological quality. 

7. Discussion and Interpretation: The synthesized findings were discussed in the context of 

current knowledge, gaps in the literature, and implications for clinical practice and research. 

Mechanistic insights, clinical implications, and future research directions were explored to 

inform the development and implementation of emerging therapeutic strategies for targeting 

drug-resistant bacteria. 

Overall, the methodology employed in this review aimed to provide a rigorous and systematic 

analysis of the existing literature on emerging therapeutic strategies for combating drug-resistant 

bacteria, offering insights into novel approaches to address the urgent threat of antimicrobial 

resistance. 

Results: 

The analysis of the literature on emerging therapeutic strategies for targeting drug-resistant 

bacteria revealed a diverse array of innovative approaches aimed at overcoming the challenges 

posed by antimicrobial resistance (AMR). This section provides a detailed explanation of the key 

findings, accompanied by five tables summarizing the characteristics and outcomes of selected 

studies across different therapeutic modalities. 

Bacteriophages as Therapeutic Agents: Bacteriophages, or phages, have gained attention as 

potential alternatives to traditional antibiotics for the treatment of drug-resistant bacterial 

infections. Table 1 summarizes the characteristics of selected studies investigating the use of 

bacteriophages as therapeutic agents against drug-resistant bacteria. These studies encompassed 

a range of bacterial pathogens, including Staphylococcus aureus, Escherichia coli, Pseudomonas 

aeruginosa, and Acinetobacter baumannii. The results demonstrated varying degrees of efficacy 

in phage-mediated bacterial killing, with some studies reporting successful clearance of drug-

resistant strains and others encountering challenges such as bacterial resistance and phage-host 

interactions. 

CRISPR-Based Antimicrobials: CRISPR-based antimicrobials represent a cutting-edge 

approach to combatting drug-resistant bacteria by utilizing the RNA-guided nucleases of 
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CRISPR-Cas systems to target and cleave bacterial DNA. Table 2 provides an overview of 

selected studies investigating CRISPR-based antimicrobials for targeting drug-resistant 

pathogens. These studies evaluated the efficacy, specificity, and safety of CRISPR-Cas systems 

in vitro and in animal models, demonstrating the potential for selective elimination of drug-

resistant bacteria. However, challenges such as off-target effects, delivery methods, and 

optimization of CRISPR-Cas systems for clinical applications were identified as areas requiring 

further investigation. 

Antimicrobial Peptides (AMPs): Antimicrobial peptides (AMPs) are naturally occurring 

molecules with broad-spectrum antimicrobial activity, making them attractive candidates for the 

development of novel therapeutics for drug-resistant infections. Table 3 summarizes key studies 

investigating the efficacy and mechanisms of action of AMPs against drug-resistant bacteria. 

These studies evaluated the antimicrobial activity, cytotoxicity, and immunomodulatory effects 

of AMPs in vitro and in animal models, highlighting their potential as alternatives to traditional 

antibiotics. However, challenges such as peptide design, stability, and delivery methods need to 

be addressed to optimize the therapeutic potential of AMPs. 

Immunotherapies for Drug-Resistant Infections: Immunotherapies harness the host immune 

system to combat bacterial infections, offering an alternative approach to traditional 

antimicrobial agents. Table 4 outlines selected studies investigating immunotherapeutic 

approaches for targeting drug-resistant bacteria. These studies evaluated the efficacy, safety, and 

immunological responses associated with monoclonal antibodies, vaccines, and immune 

checkpoint inhibitors in preclinical and clinical settings. Immunotherapies demonstrated 

promising results in enhancing immune responses against drug-resistant pathogens and providing 

long-term protection against recurrent infections. 

Comparison of Therapeutic Modalities: Table 5 provides a comparative analysis of the 

characteristics and outcomes of selected studies across different therapeutic modalities, including 

bacteriophages, CRISPR-based antimicrobials, antimicrobial peptides, and immunotherapies. 

This comparative analysis highlights the diversity of approaches, ranging from direct bacterial 

killing to modulation of host immune responses, and underscores the need for multidimensional 

strategies to combat drug-resistant bacteria effectively. 

In summary, the results of the analysis underscore the potential of emerging therapeutic 

strategies for targeting drug-resistant bacteria. While each approach has its unique advantages 

and challenges, collectively, these innovative modalities offer new avenues for addressing the 

urgent threat posed by antimicrobial resistance and improving patient outcomes in the era of 

drug-resistant infections. 

Discussion: 

The discussion provides an in-depth analysis of the findings from the review of emerging 

therapeutic strategies for targeting drug-resistant bacteria, elucidating the implications, 

challenges, and future directions in combating antimicrobial resistance (AMR). In addition to 
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narrative discussion, several detailed tables are presented to provide a comprehensive overview 

of key aspects discussed. 

Table 1: Comparison of Efficacy and Mechanisms of Action of Bacteriophages Against 

Drug-Resistant Bacteria: This table summarizes the efficacy, mechanisms of action, host range, 

and clinical applications of bacteriophages identified in the literature. It provides a comparative 

analysis of studies investigating the use of bacteriophages against drug-resistant pathogens, 

including Gram-positive and Gram-negative bacteria. Key findings include the specificity of 

bacteriophages, challenges related to bacterial resistance, and the potential for phage therapy in 

clinical settings. 

Table 2: Characteristics and Outcomes of Selected Studies on CRISPR-Based 

Antimicrobials: This table presents detailed information on selected studies investigating 

CRISPR-based antimicrobials for targeting drug-resistant bacteria. It includes data on the design 

of CRISPR-Cas systems, delivery methods, off-target effects, and outcomes in vitro and in 

animal models. Key findings include the specificity of CRISPR-Cas systems, challenges 

associated with delivery and off-target effects, and the potential for precision antimicrobial 

therapy. 

Table 3: Antimicrobial Peptides (AMPs) as Therapeutic Agents Against Drug-Resistant 

Bacteria: This table provides a comprehensive overview of studies evaluating the efficacy, 

mechanisms of action, and therapeutic potential of antimicrobial peptides (AMPs) against drug-

resistant pathogens. It includes data on the structure, antimicrobial activity, cytotoxicity, and 

immunomodulatory effects of AMPs in vitro and in vivo. Key findings include the diverse 

mechanisms of action of AMPs, challenges in peptide design and optimization, and the potential 

for AMPs as alternatives to traditional antibiotics. 

Table 4: Immunotherapeutic Approaches for Targeting Drug-Resistant Infections: This 

table summarizes key studies investigating immunotherapeutic approaches, including 

monoclonal antibodies, vaccines, and immune checkpoint inhibitors, for targeting drug-resistant 

bacteria. It includes data on the design, efficacy, safety, and immunological responses associated 

with immunotherapies in preclinical and clinical settings. Key findings include the role of 

monoclonal antibodies in neutralizing bacterial toxins, the potential for vaccines to stimulate 

protective immune responses, and the modulation of host immune pathways by immune 

checkpoint inhibitors. 

Table 5: Comparative Analysis of Therapeutic Modalities for Targeting Drug-Resistant 

Bacteria: This table provides a comprehensive comparative analysis of the characteristics and 

outcomes of selected studies across different therapeutic modalities, including bacteriophages, 

CRISPR-based antimicrobials, antimicrobial peptides, and immunotherapies. It includes data on 

efficacy, specificity, safety, and clinical applications, highlighting the strengths and limitations 

of each approach. Key findings include the diversity of therapeutic modalities, the need for 

multidimensional strategies to combat drug-resistant bacteria effectively, and the potential for 

synergistic interactions between different approaches. 
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In addition to the tables, the discussion delves into the implications of the findings for clinical 

practice, research, and public health policy. It addresses challenges such as regulatory hurdles, 

safety concerns, and the need for interdisciplinary collaboration in advancing the field of 

alternative antimicrobial therapies. Moreover, the discussion explores future directions, including 

the development of combination therapies, the optimization of delivery methods, and the 

exploration of host-directed approaches to combat drug-resistant infections. 

Overall, the discussion provides a comprehensive analysis of the findings from the review, 

offering insights into the current landscape of emerging therapeutic strategies for targeting drug-

resistant bacteria and highlighting opportunities for further research and innovation in the fight 

against antimicrobial resistance. 

Conclusion: 

In conclusion, the review of emerging therapeutic strategies for targeting drug-resistant bacteria 

underscores the urgent need for innovative approaches to combat antimicrobial resistance 

(AMR) and address the global health threat posed by drug-resistant infections. The findings from 

the analysis highlight the diversity of alternative antimicrobial therapies, ranging from 

bacteriophages and CRISPR-based antimicrobials to antimicrobial peptides and 

immunotherapies. While each approach has its unique advantages and challenges, collectively, 

these innovative modalities offer promising avenues for overcoming the limitations of traditional 

antibiotics and improving patient outcomes in the face of AMR. 

Bacteriophages, as natural predators of bacteria, have demonstrated efficacy in targeting drug-

resistant pathogens, offering a precision-based approach to infection treatment. CRISPR-based 

antimicrobials leverage the power of gene editing to selectively target and cleave bacterial DNA, 

potentially overcoming resistance mechanisms and providing precise antimicrobial therapy. 

Antimicrobial peptides, with their broad-spectrum activity and low propensity for resistance 

development, represent promising alternatives to traditional antibiotics. Immunotherapies 

harness the host immune system to combat bacterial infections, offering long-term protection and 

enhancing immune responses against drug-resistant pathogens. 

The review also highlights the challenges and opportunities in the field of alternative 

antimicrobial therapies. Regulatory hurdles, safety concerns, and the need for optimization of 

delivery methods remain significant barriers to the clinical translation of these therapies. 

Additionally, interdisciplinary collaboration, investment in research infrastructure, and public-

private partnerships are essential for advancing the development and implementation of 

emerging therapeutic strategies for targeting drug-resistant bacteria. 

Moving forward, continued research efforts and innovation are needed to overcome these 

challenges and further optimize the efficacy, safety, and accessibility of alternative antimicrobial 

therapies. Combination therapies, precision medicine approaches, and host-directed strategies 

hold promise for addressing the complex and evolving nature of AMR. Moreover, education, 

awareness, and stewardship initiatives are crucial for promoting responsible antimicrobial use 

and preserving the effectiveness of existing therapies. 
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In conclusion, the review underscores the importance of a multifaceted approach to combating 

drug-resistant bacteria, emphasizing the role of innovation, collaboration, and stewardship in 

addressing the global challenge of antimicrobial resistance. By harnessing the potential of 

emerging therapeutic strategies and implementing comprehensive antimicrobial stewardship 

programs, we can mitigate the threat of AMR and ensure a sustainable future for infectious 

disease management. 
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