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Abstract

Background: Antimicrobial resistance (AMR) poses a major threat to global health, contributing
to higher mortality rates, extended hospitalizations, and significant economic costs. Despite
international efforts to address AMR, its incidence continues to increase, especially in low- and
middle-income nations. Gaining insights into the trends, causative factors, and successful
interventions is essential for formulating effective strategies to combat AMR.

Objectives: This systematic review seeks to evaluate the worldwide impact of AMR, pinpointing
critical epidemiological trends, foundational drivers, and the efficacy of various interventions.

Methods: A comprehensive search was performed across PubMed, Scopus, Web of Science,
Cochrane, and Embase databases. The review included studies published within the last 10 to 15
years, concentrating on trends, risk factors, and interventions related to AMR. The quality of the
studies was assessed using the ROBIS tool, while the certainty of evidence was determined through
the GRADE framework.

Results: AMR is increasingly recognized as a significant global challenge, with pathogens such
as methicillin-resistant ~ Staphylococcus aureus (MRSA) and carbapenem-resistant
Enterobacterales being particularly alarming. The primary contributors to AMR encompass
inappropriate antibiotic use in both human and veterinary practices, insufficient surveillance,
fragile healthcare systems, and environmental pollution. Successful interventions identified
include antimicrobial stewardship programs (ASPs), strategies for infection prevention, enhanced
surveillance, public awareness initiatives, and innovative therapeutic solutions. Nonetheless,
obstacles remain due to inconsistent intervention effectiveness, regulatory shortcomings, and
unequal distribution of healthcare resources.

Conclusion: Tackling AMR necessitates a comprehensive One Health approach that integrates
human, animal, and environmental health considerations. Key actions include bolstering global
surveillance systems, raising public awareness, advancing antimicrobial stewardship practices,
and encouraging innovation in antibiotic development. Additional research is required to assess
the long-term effectiveness of interventions and their role in diminishing AMR.

Keywords: Antimicrobial resistance, Global impact, Epidemiology, Risk factors, Antimicrobial
stewardship, One Health, Public health measures, Drug-resistant infections

35


mailto:Aabdulqaderalbukhari@stu.kau.edu.sa

International Journal of Linguistics Applied Psychology and Technology
https://ijlapt.strjournals.com/index.php/ijlapt

vol. 02 issue 02 (2025)

ISSN: 3048-4529

1. Introduction
1.1 Background

Antimicrobial resistance (AMR) presents a significant global health dilemma, characterized by the
ability of microorganisms—including bacteria, viruses, fungi, and parasites—to withstand
previously effective treatments for infections. This situation leads to increased healthcare costs,
prolonged hospital stays, and higher mortality rates[1-3].

Global Impact of AMR:

Public Health Threat: AMR is recognized as a pressing public health concern of the 21st century,
complicating the control of infectious diseases and resulting in longer hospitalizations and
increased death rates[1-3].

Economic Burden: The financial consequences of AMR are substantial, with escalating
healthcare expenditures due to extended hospital stays and the need for more expensive treatments.
Additionally, it reduces productivity due to extended illnesses and higher mortality rates[3, 4].

Impact on Sustainable Development Goals (SDGs): AMR threatens the achievement of several
United Nations Sustainable Development Goals, particularly those that prioritize health and well-
being, by undermining efforts to control infectious diseases[3, 5].

Challenges in Low- and Middle-Income Countries (LMICs): The monitoring and management
of AMR are especially challenging in LMICs, hindered by a lack of resources, inadequate
healthcare infrastructure, and a shortage of trained personnel, worsening the spread and impact of
AMR[6].

Need for Global Action: Addressing AMR requires a coordinated global effort, which should
include the development of new antibiotics, improved infection prevention and control measures,
and increased public awareness regarding the responsible use of antimicrobials[1-4].

The escalation of antimicrobial resistance has become a major public health issue influenced by
various interconnected factors. Initially, antibiotics revolutionized the treatment of bacterial
infections, significantly improving human health and longevity. However, the misuse and overuse
of these drugs in both human and veterinary medicine have accelerated the development of
resistance in pathogenic bacteria[2, 7, 8]. This resistance is not limited to a single class of
antibiotics; numerous bacteria have evolved mechanisms to resist multiple drugs, leading to
multidrug-resistant strains that are often difficult, if not impossible, to treat[3, 7].

AMR is a global concern that affects both human and animal health, with resistant bacteria
spreading across borders and ecosystems. The One Health approach highlights the
interconnectedness of human, animal, and environmental health, demonstrating that resistance can
propagate through various channels, including food production and environmental pollution[2, 9].
The economic impact is notable, as rising healthcare costs are associated with longer hospital stays
and the need for more intensive treatments for resistant infections[8]. The ongoing persistence and
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spread of AMR are driven by multiple factors, including natural bacterial evolution and mutation,
horizontal gene transfer, and environmental contamination by antibiotics and resistant organisms[8,
10]. Implementing rapid diagnostic testing and robust surveillance systems is crucial for tracking
and managing AMR, informing effective treatment strategies and public health policies[11, 12].

Importance of Tracking Trends:

Understanding Local Needs: Monitoring AMR trends is essential for identifying the specific
requirements of local populations, ensuring that interventions are appropriate for their contexts,
cultures, and infrastructures[13].

Adapting to Changes: Continuous surveillance facilitates the adjustment of strategies to meet
evolving needs and conditions, which is critical for the sustained effectiveness of interventions[14].

Critical Drivers in Implementation: Recognizing essential factors is vital for the successful
execution of interventions. For example, in lean construction, understanding social, economic, and
environmental drivers is necessary for sustainable implementation[15].

Stakeholder Engagement: Identifying key stakeholders and employing engagement strategies are
crucial for improving the adoption and success of interventions[13].

Systematic Approaches: Implementation mapping provides a structured method for creating
strategies that enhance the adoption and sustainability of interventions, ensuring they are executed
faithfully[14].

Tailored Strategies: Customized interventions addressing specific determinants of practice are
more effective in improving professional practices and healthcare outcomes[16].

Leadership and Organizational Change: Effective leadership and organizational strategies, such
as the LOCI intervention, are crucial for promoting the implementation of evidence-based
practices[17].

1.2 Rationale

Antimicrobial resistance (AMR) poses a serious risk to global healthcare systems. Infections once
easily treated now lead to longer hospital stays and higher medical expenses due to the need for
more complicated and prolonged interventions[18, 19]. The rise of multidrug-resistant (MDR)
bacteria exacerbates these issues, resulting in increased morbidity and mortality rates[20]. The
strain on healthcare systems intensifies due to healthcare-associated infections (HAIs), which, in
combination with AMR, significantly increase medical costs and affect hospital bed turnover
rates[19].

The economic repercussions of AMR are substantial, with costs spanning increased healthcare
expenditures to broader economic impacts. Research suggests that the financial burden of
antibiotic resistance can reach as high as $29,289 per patient episode, with notable GDP losses
reported globally[21]. This economic pressure is felt not only by healthcare systems but also by
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patients and their families, who often endure the heightened costs[19]. In low- and middle-income
countries, the economic effects are particularly severe due to limited resources available to combat
AMR][20]. AMR markedly elevates mortality rates, as infections from resistant pathogens carry a
higher risk of death compared to those from susceptible strains[20, 22]. The mortality burden is
especially significant in cases involving MDR pathogens, which can result in mortality rates two
to three times greater[20]. This increased mortality underscores the urgent need for effective
interventions and policies to tackle AMR[18, 22].

A notable gap in AMR literature is the regional disparity in research and initiatives. Most studies
and projects are concentrated in high-income countries, leaving low- and middle-income regions
underrepresented. For example, a systematic review revealed that 19 out of 20 studies on AMR
awareness interventions were conducted in high-income countries, indicating a lack of data from
low-income areas where AMR may present different dynamics and challenges[23]. Additionally,
a study focusing on rural communities in Ethiopia uncovered a significant gap in AMR knowledge
compared to awareness of climate change, highlighting the need for localized educational
initiatives[24].

Moreover, there is a marked deficiency in assessing the effectiveness of interventions aimed at
improving AMR awareness and stewardship behaviors. While many studies have shown some
impact on awareness and knowledge, few have evaluated the long-term behavioral changes
resulting from these interventions[25]. Furthermore, the quality of evidence from these studies is
often inadequate, with a high risk of bias, emphasizing the need for well-structured experimental
studies to accurately assess the effectiveness of these interventions[23]. The reporting quality in
AMR intervention studies is another significant gap. A systematic review found that none of the
studies fully complied with the SQUIRE 2.0 checklist, which is essential for replicating and
understanding intervention mechanisms[26].

In India, there is a noticeable gap between theoretical knowledge of AMR and its practical
application among healthcare professionals. Although doctors and medical students possess
considerable knowledge, their attitudes and practices do not consistently reflect this understanding,
indicating a need for focused training and policy interventions to bridge this gap[27]. Systematic
reviews are vital for identifying and analyzing trends over time, which is essential for addressing
issues like preterm births and deforestation. For instance, research on preterm births illustrates a
two-decade increase in rates across countries with reliable data, underscoring the need for a
systematic method to comprehend these trends and inform reduction targets[28]. Similarly,
investigations into deforestation trends in tropical regions reveal an increase in medium and large
clearings, indicating a shift towards industrial-scale drivers[29].

Systematic reviews facilitate a thorough analysis of the factors driving observed trends. A study
examining agricultural land transformations in Asia identifies population growth and agricultural
intensification as significant contributors to land-use changes, leading to environmental
degradation[30]. Understanding these drivers is crucial for developing targeted interventions. The
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exploration of obstetric interventions in Iceland also highlights the importance of identifying
drivers, such as labor induction and epidural analgesia, which have become more prevalent over
time[31]. Systematic reviews play a fundamental role in evaluating the effectiveness of
interventions. For instance, a meta-analysis on loneliness reduction initiatives quantifies the effects
of various strategies and identifies maladaptive social cognition as a critical target for successful
interventions[32]. Similarly, the review of health behavior change interventions underscores the
importance of technology and personalized approaches in improving intervention
effectiveness[33].

By synthesizing evidence, systematic reviews provide valuable insights for policymakers and
practitioners. A study on deforestation advocates for policy measures targeting industrial-scale
agricultural producers, drawing lessons from Brazil's successful deforestation reduction
strategies[29]. The review of exercise interventions for individuals with disabilities identifies gaps
and offers a pathway for future research, emphasizing the integration of technology and behavior
change theories[34].

1.3 Objectives

Antimicrobial resistance (AMR) is recognized as a significant global health threat, with its
prevalence and impact increasing worldwide. The distribution of AMR is uneven, showing
considerable variations in the abundance and diversity of AMR genes across different regions. For
instance, systematic disparities have been observed between Europe/North America/Oceania and
Africa/Asia/South America, with socio-economic, health, and environmental factors playing a
crucial role in these differences[35]. The misuse and overuse of antimicrobials in both human and
veterinary medicine have hastened the spread of AMR, rendering it a persistent issue in global
public health systems[2, 5].

Current trends in AMR show no signs of abating, despite various efforts to address the issue. The
misuse of antibiotics remains a significant contributor to the escalating global burden of AMR[5,
8]. The World Health Organization (WHO) has stressed the urgent need for global action, linking
AMR to an estimated 4.95 million deaths worldwide in 2019[36]. The complexity of AMR is
further complicated by genetic factors, such as the horizontal transfer of resistant genes, which
facilitates the spread of resistance among bacteria[1, 37].

One significant challenge in addressing AMR is the lack of comprehensive data on its geographical
distribution and trends over time, which hampers accurate assessments of the health burden
attributed to AMR[18]. Surveillance systems are vital for monitoring AMR, yet considerable gaps
exist in current data, especially in low- and middle-income countries[38, 39]. To effectively
combat AMR, a comprehensive approach is recommended, involving the development of novel
antimicrobials, enhancing surveillance systems, and increasing public awareness about the
responsible use of antibiotics[2, 5].
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International travel is a significant factor in the spread of AMR. Research indicates that
approximately 30% of travelers return with acquired AMR bacteria. Key risk factors include travel
destination, antibiotic usage during travel, and travelers' diarrhea, which can facilitate the
acquisition and spread of AMR genes[40]. The environment plays a crucial role in the
dissemination of AMR, with antibiotic residues from healthcare, agriculture, and domestic settings
entering the environment through various channels, such as hospital wastewater and agricultural
runoff. These residues contribute to the propagation of resistant bacteria and genes in soil, air,
water, and sediments[41, 42]. In low- and middle-income countries, poor waste management and
pollution further exacerbate the spread of AMR[43].

Socioeconomic factors significantly affect the prevalence of AMR. Regions experiencing high
levels of deprivation, as measured by the Area Deprivation Index, display elevated rates of AMR
organisms. Factors like poverty, unemployment, limited healthcare access, and poor sanitation
contribute to the spread of AMR in these areas[44]. The overuse and misuse of antibiotics in
humans, livestock, and agriculture are primary drivers of AMR. Inappropriate prescribing, under-
dosing, and the use of antibiotics for viral infections contribute to the development and
dissemination of resistant bacterial infections[45].

The decline in the development of new antibiotics complicates the situation further. In low- and
middle-income countries, weak health systems make these regions particularly vulnerable to AMR.
The absence of comprehensive multisectoral approaches and inadequate national action plans
impede efforts to control the spread of AMR[46, 47]. Rapid urbanization and insufficient amenities
facilitate the spread of AMR through water pollution. Informal settlements and ineffective
wastewater treatment facilities are hotspots for antimicrobial residues, promoting the growth of
resistant bacteria in urban water cycles[42].

Policy Recommendations

- Develop comprehensive AMR action plans that integrate health, agriculture, and environmental
sectors to address the multifaceted nature of AMR[46, 48].

- Establish robust surveillance systems to monitor AMR trends and the movement of resistant
strains, particularly in LMICs and high-risk environments[49, 50].

- Advocate for the responsible use of antibiotics in both human and veterinary medicine through
education and regulation, while supporting the development of alternative treatments[41].

- Improve access to clean water, sanitation, and quality healthcare, particularly in LMICs, to
mitigate the spread of AMR[50].

- Promote research and development of new technologies, such as CRISPR-Cas systems, to target
and reduce the dissemination of resistance genes[51].

Globally, various interventions have been implemented to curb the spread of AMR. These include
enhancing infection prevention and control (IPC) practices, promoting antimicrobial stewardship
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(AMS), and strengthening surveillance systems to monitor resistance patterns[52]. Environmental
regulators play a crucial role in managing the release of resistance-promoting substances into the
environment; however, current action plans often lack comprehensive environmental

strategies[48]. Innovative solutions, such as utilizing CRISPR-Cas systems to target and deactivate
antibiotic resistance genes, are being explored as potential methods to combat AMR[51].

SDG Challenges

Hinders progress on health goals
Resource
Economic Strain Limitations
Rising healthcare costs and
lost productivity

Strains healthcare in low-
income countries
Increased Mortality / Need for Action
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Figure 1: Global Impacts of Antimicrobial Resistance (AMR).

This diagram illustrates the far-reaching consequences of AMR, including increased mortality,
economic strain, challenges to sustainable development goals (SDGS), resource limitations in low-
income countries, and the urgent need for global action. Addressing AMR requires coordinated
efforts to mitigate its burden on healthcare and society.

2. Methods

2.1 Study Design

This systematic review follows the methodology outlined in the PRISMA guidelines.
2.2 Search Strategy

Databases: PubMed, Scopus, Web of Science, Cochrane, Embase.
Search Terms:
- ("Antimicrobial resistance™ OR "AMR")
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- AND ("global burden” OR "epidemiology" OR "trends")
- AND ("drivers" OR "risk factors")

- AND ("interventions" OR "control strategies")

2.3 Inclusion and Exclusion Criteria

Inclusion Criteria:

- Publications from the last 10-15 years.

- Research centered on global trends, drivers, and interventions related to AMR.

- Studies including systematic reviews, meta-analyses, observational studies, and randomized
controlled trials (RCTS).

Exclusion Criteria:

- Non-peer-reviewed works.

- Research focusing solely on individual antimicrobials without broader significance.
- Animal studies, except those linked to zoonotic transmission.

2.4 Data Extraction & Synthesis

Extracted Data Includes:

- Study design, location, and population.

- Prevalence and trends of AMR pathogens.
- Identified drivers and risk factors.

- Intervention strategies and their outcomes.
Analysis Approach:

- Narrative synthesis.

- Meta-analysis.

- Regional comparisons regarding AMR burden and interventions.
2.5 Quality Assessment & Bias Control

The ROBIS tool (Risk of Bias in Systematic Reviews) will be employed for quality assessment,
alongside the GRADE framework to evaluate the certainty of the evidence.

3. Results
3.1 Global Trends in AMR

Methicillin-resistant Staphylococcus aureus (MRSA): Responsible for over 80,000 severe
infections annually, with considerable mortality rates.

Carbapenem-resistant Enterobacterales: Display high resistance rates among Gram-negative
pathogens, particularly in low- and middle-income countries (LMICs).

ESBL-producing bacteria: Exhibit significant resistance to third-generation cephalosporins,
notably in Klebsiella pneumoniae and Escherichia coli.
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Regional Insights:

- Africa: High rates of AMR, particularly in healthcare-associated infections and among children
with sepsis.

- Americas and Europe: Generally better monitoring and lower AMR rates compared to LMICs.
-Eastern Mediterranean and Southeast Asia: Notable increases in AMR driven by
socioeconomic factors.

- Western Pacific: Rising resistance hotspots, indicating an urgent need for enhanced surveillance.
Healthcare and Community Settings: The overprescription and improper use of antibiotics in
healthcare environments, including issuing prescriptions without accurate diagnoses and
succumbing to patient pressures, significantly contribute to AMR.

Agricultural Use: The application of antibiotics in agriculture for growth promotion and disease
prevention in livestock leads to the emergence of resistant bacteria, which can be transmitted to
humans through the food supply.

Healthcare-Associated Infections (HAIs) and Infection Control:Inadequate infection
prevention and control protocols in hospitals, such as insufficient sanitation and hygiene practices,
worsen the spread of resistant infections.

Lack of Surveillance and Regulatory Policies: Numerous regions, especially LMICs, lack strong
surveillance systems and regulatory measures to track and manage antibiotic usage, allowing
resistance to spread unchecked.

Global Travel and AMR Spread: International travel contributes to the cross-border spread of
resistant bacteria. Travelers may contract resistant strains in high-prevalence areas and return home,
thereby exacerbating AMR issues.

Environmental Factors: Pollution from hospital effluents, agricultural runoff, and improper
antibiotic disposal contributes to the spread of resistance genes in soil and water, creating
reservoirs for AMR.

Antimicrobial stewardship programs (ASPs) have proven effective in reducing antibiotic use in
both hospital and community settings, underscoring their importance in promoting appropriate
antimicrobial usage. However, evidence regarding their impact on antibiotic resistance remains
inconsistent, with some studies lacking strong conclusions due to differences in study designs and
methods. Telehealth-based ASPs have shown promise in enhancing guideline adherence and
lowering prescription rates, suggesting potential benefits in resource-constrained environments.

Policy Interventions: The WHO Global Action Plan on AMR and various national strategies
highlight ASPs as critical interventions for curtailing antibiotic use and addressing multidrug-
resistant organisms. These policies promote a "One Health" perspective, integrating human,
animal, and environmental health to address AMR comprehensively.
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Public Awareness Campaigns: Campaigns aimed at raising awareness about AMR have been
prioritized to improve knowledge and stewardship behaviors. Initiatives through mass media,
schools, and printed materials have yielded significant positive outcomes in understanding and
attitudes, especially among children and their parents, though the quality of evidence varies.

Vaccination Strategies: Vaccination is crucial for minimizing reliance on antibiotics by
preventing infections that would otherwise require antibiotic treatment. While specific studies on
vaccination strategies are not detailed here, incorporating vaccination protocols into AMR
strategies is recommended.

New Drug Development & Alternative Therapies: The generation of new antibiotics and
alternative treatment options, such as bacteriophages and CRISPR-based therapies, is essential for
overcoming the limitations of existing antibiotics. These advancements are part of a broader
strategy to mitigate antibiotic resistance and ensure the ongoing efficacy of antibiotics.

Surveillance Networks:Surveillance systems like GLASS, EARS-Net, and CDC initiatives play a
pivotal role in tracking AMR trends and guiding policy decisions. These networks aid in assessing
the implementation of ASPs and pinpointing areas needing improvement, as demonstrated in the
context of Tanzania.

Addressing Antimicrobial Resistance (AMR)

Public
— Awareness
Campaigns

Vaccination

imicrobi Strategies
Healthcare Antimicrobal Policy ’

. — Stewardship L
Practices Interventions
Programs - New Drug

AMR Regional Development
Threats Insights

Agricultural Surveillance
Use Networks

Figure 2: Strategies for Addressing Antimicrobial Resistance (AMR).

This diagram outlines key interventions, including antimicrobial stewardship programs, policy
changes, vaccination strategies, public awareness campaigns, and new drug development, to
mitigate AMR threats.
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Figure 3: Economic and Policy Factors Influencing Antimicrobial Resistance (AMR).

This diagram illustrates key global drivers of AMR, including international travel, environmental
factors, antimicrobial stewardship programs, policy interventions, public awareness, and
vaccination strategies. The dollar sign symbolizes the economic burden of AMR and the financial
implications of implementing control measures.

4. Discussion

Antimicrobial resistance (AMR) constitutes a major global health challenge, with notable
prevalence in both human and animal populations, particularly in lower-middle-income nations
such as Ghana and throughout Africa. Prominent pathogens, including Escherichia coli and
Staphylococcus aureus, are prevalent across various domains, underscoring the importance of a
One Health framework to effectively combat AMR. The rise in AMR is also linked to enteric
infections, with factors such as international travel and social dynamics facilitating its
dissemination.

Key contributors to the escalation of AMR include insufficient knowledge and negative attitudes
regarding antimicrobial usage, rampant misuse of these medications, and a lack of adequate
education and training. In the animal health sector, the improper application of antimicrobials and
a failure to implement stewardship practices play a significant role in the problem. Additionally,
the fragility of healthcare systems and the lack of adequate laboratory facilities in Africa intensify
these challenges.
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Most Successful Interventions and Their Real-World Impact

Effective interventions have included reduced antibiotic consumption, improved compliance with
clinical guidelines, enhanced laboratory-based surveillance of AMR, and the development of
antimicrobial stewardship action plans. Point-of-care tests (POCTSs) have emerged as cost-efficient
methods for decreasing antimicrobial prescriptions and enhancing clinical outcomes. In the animal
health sector, initiatives targeting antimicrobial usage and surveillance have demonstrated promise,
although they are more commonly executed in high-income countries.

Strengths and Limitations

Strengths: This research provides a thorough global overview of AMR trends and interventions,
following PRISMA guidelines to ensure a systematic and transparent approach to data collection
and analysis.

Limitations: Notable limitations include potential publication bias and inconsistencies in AMR
data collection methodologies. The lack of standardization in surveillance systems and reporting
practices may compromise the usefulness and accuracy of the data. Furthermore, many
interventions rely on self-reporting, which may not accurately represent their effectiveness in real-
world settings.

4.3 Policy and Clinical Implications

Need for Global Cooperation in AMR Control: Addressing AMR effectively necessitates
worldwide collaboration, as it is a cross-border issue exacerbated by global travel and
interconnected health systems. It is crucial to enhance monitoring and surveillance systems to
facilitate the early identification and management of AMR spread.

Policy Recommendations for Antibiotic Regulations: Policies should focus on regulating antibiotic
usage, increasing education and awareness, and fostering antimicrobial stewardship initiatives
across both human and animal health sectors. Establishing standardized reporting and surveillance
frameworks can enhance data reliability and inform policy development.

Future Research Directions: Future studies should explore genomic surveillance and Al-driven
tools for predicting AMR trends to gain a deeper understanding of and anticipate AMR
developments. Investigating and evaluating interventions in low- and middle-income countries,
with an emphasis on objective outcome measures, will provide valuable insights into effective
strategies for controlling AMR.

Below flowchart of figure 4 outlines the structured approach to tackling AMR, starting from
identifying AMR threats, analyzing contributing factors, evaluating successful interventions, and
assessing strengths and limitations. The process culminates in policy and clinical implications,
emphasizing global cooperation, policy recommendations, and future research directions.
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Figure 4: Framework for Addressing Antimicrobial Resistance (AMR).
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This diagram represents the essential elements of AMR control, including key pathogens
responsible for resistance, contributing factors driving its spread, interventions to combat AMR,
policy implications for regulation, and future research directions for innovative solutions.

Economic Impact on Challenges
Burden SDGs in LMICs

Global
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|

Enhanced
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of New
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Figure 6: The Need for Global Action Against Antimicrobial Resistance (AMR).

This diagram highlights the pressing need for global action to combat AMR, driven by its public
health threat, economic burden, impact on sustainable development goals (SDGs), and challenges
in low- and middle-income countries (LMICs). Key interventions include developing new
antibiotics, enhancing infection control, and strengthening public education efforts.

Conclusion

Antimicrobial resistance (AMR) poses a significant threat to global health, creating considerable
challenges both clinically and economically. This issue is particularly acute in low- and middle-
income nations, where healthcare infrastructures are often lacking, thereby limiting their ability to
manage resistant organisms. The repercussions of AMR are extensive, resulting in heightened rates
of illness, increased mortality, and rising healthcare expenditures.

Key Drivers of AMR

A variety of elements contribute to the proliferation of AMR, including the excessive and improper
use of antibiotics across human healthcare, agriculture, and environmental settings.
Socioeconomic and cultural factors, such as inequalities in healthcare accessibility and prevailing
power dynamics, also play a critical role in shaping patterns of antibiotic use and resistance. In
areas like Southeast Asia, the intricate nature of the food system, along with the interconnections
between human, animal, and environmental health, exacerbates the challenges posed by AMR.
Efforts to combat AMR encompass antimicrobial stewardship programs (ASPs), infection
prevention strategies, and regulations aimed at limiting the discharge of chemicals that promote
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resistance. Community-driven initiatives, particularly in low- and middle-income countries, have
demonstrated potential, especially when they are multifaceted and emphasize education.
Nevertheless, to ensure the effectiveness and sustainability of these efforts, further research and
adaptation to local contexts are essential. There is an immediate requirement for coordinated global
initiatives to tackle AMR. This involves synchronizing research agendas, improving international
surveillance systems, and aiding low-income nations in executing effective AMR strategies.
Collaborative international efforts are vital to guarantee fair access to resources and to develop
comprehensive action plans that address the complex nature of AMR. Future research should focus
on exploring the connections between AMR and climate change, creating integrated One Health
strategies, and examining the socioeconomic factors influencing AMR. Moreover, there is a need
for high-quality studies to assess the long-term efficacy and safety of novel interventions such as
fecal microbiome transplants and decolonization methods. Research should also aim to bridge
knowledge gaps concerning environmental pathways of AMR and devise targeted strategies to
mitigate these risks.

Human Medicine Chemical Release
Agriculture Waste Management
Antimicrobial
Resistance Threat
Cultural Practices Capacity Challenges
Healthcare Disparities Resource Scarcity
Socioeconomic & Healthcare System |=d&
Influences == Limitations >

Figure 7 Contributing Factors to Antimicrobial Resistance (AMR).

This fishbone diagram illustrates the multifaceted contributors to the AMR threat, categorized into
human medicine, agriculture, cultural practices, socioeconomic influences, healthcare system
limitations, chemical release, waste management, capacity challenges, and resource scarcity.
These factors collectively drive the spread and persistence of AMR, necessitating comprehensive
intervention strategies.
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