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Abstract: The present article provides a comprehensive analysis of the global and regional
epidemiological landscape of antimicrobial resistance (AMR), examined as a critical and
growing threat to public health. Antimicrobial resistance is defined as the ability of
microorganisms (bacteria, viruses, fungi, and parasites) to withstand the effects of antimicrobial
agents that previously inhibited their growth effectively. The increasing prevalence of resistant
strains significantly reduces the effectiveness of standard antibacterial treatment regimens,
leading to higher rates of therapeutic failure, prolonged hospital stays, increased mortality, and a
substantial rise in the economic burden on healthcare systems in both developed and developing
countries.
The analysis identifies the main determinants contributing to the rise of AMR, including
widespread and often irrational use of antibacterial drugs in clinical practice; over-the-counter
availability of antibiotics; insufficient regulation of their use in veterinary medicine and
agriculture; poor sanitary and hygiene conditions; limited access to modern laboratory
diagnostics; and inadequate infection prevention and control systems within healthcare facilities.
Additional factors facilitating the spread of resistant strains include globalization, active
migration processes, and high population density in urban areas.
The article formulates theoretical and practical recommendations aimed at improving the
effectiveness of infectious disease control, optimizing the use of antimicrobial agents, and
reducing the threat of further dissemination of resistant microorganisms. The material
emphasizes the necessity of cross-sectoral cooperation, international coordination, and the
implementation of evidence-based strategies to counteract the ongoing escalation of the AMR
problem.
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ГЛОБАЛЬНАЯ ДИНАМИКА БАКТЕРИАЛЬНОЙ ЛЕКАРСТВЕННОЙ
УСТОЙЧИВОСТИ И ЕЁ ВЛИЯНИЕ НА СИСТЕМУ ЗДРАВООХРАНЕНИЯ

Аннотация. В представленной статье проведён комплексный анализ глобального и
регионального эпидемиологического состояния проблемы антимикробной резистентности
(AMR), рассматриваемой в контексте современной угрозы общественному здоровью.
Антимикробная резистентность определяется как способность микроорганизмов
(бактерий, вирусов, грибов и паразитов) противостоять действию антимикробных
препаратов, ранее эффективно подавлявших их рост. Рост распространённости
резистентных штаммов существенно снижает эффективность стандартных схем
антибактериальной терапии, что приводит к увеличению частоты терапевтических неудач,
удлинению сроков госпитализации, повышению летальности и значительному росту
экономической нагрузки на систему здравоохранения как в развитых, так и в
развивающихся странах.
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В ходе анализа выявлены основные детерминанты роста AMR, среди которых:
широкомасштабное и зачастую нерациональное применение антибактериальных
препаратов в клинической практике; доступность антибиотиков без рецепта;
недостаточный контроль за их использованием в ветеринарии и сельском хозяйстве;
низкий уровень санитарно-гигиенических условий; ограниченный доступ к современным
методам лабораторной диагностики; а также недостаточно эффективные системы
профилактики и контроля инфекций в медицинских учреждениях. Дополнительными
факторами, способствующими распространению резистентных штаммов, являются
глобализация, активные миграционные процессы и высокая плотность населения в
городских агломерациях.
Статья формулирует теоретические и практические рекомендации, направленные на
повышение эффективности контроля инфекционных заболеваний, оптимизацию
использования антимикробных препаратов и снижение угрозы дальнейшего
распространения резистентных микроорганизмов. Материал подчёркивает необходимость
межсекторного взаимодействия, международной координации и внедрения доказательных
стратегий в целях противодействия дальнейшему усугублению проблемы AMR.

Ключевые слова: Антимикробная резистентность, устойчивость к антибиотикам,
контроль, эпидемиология, рациональное применение антибиотиков, нозокомиальная
инфекция, бактериальные патогены.

Relevance of the Topic. Antimicrobial resistance (AMR) is widely recognized as one of the
most serious global public health threats of the 21st century. AMR refers to the ability of
microorganisms to adapt and become resistant to antibiotics that previously inhibited their
growth effectively. This phenomenon significantly complicates the treatment of infectious
diseases, reduces the clinical efficacy of available antibiotic therapies, prolongs the duration of
illness and hospitalization, increases healthcare expenditures, and elevates morbidity and
mortality rates worldwide. Large-scale epidemiological studies (Murray et al., 2019; GBD 2021
Antimicrobial Resistance Collaborators) demonstrate that AMR poses not only a clinical
challenge but also a substantial economic and social burden on health systems.
Global epidemiological assessments show that the prevalence of AMR continues to rise steadily
each year. In 2019 alone, 4.95 million cases were associated with antimicrobial resistance, and
more than 1.27 million deaths were directly attributed to antibiotic-resistant bacterial infections
(Murray et al., 2019; Swetschinski et al., 2020). These figures clearly highlight the global
significance of AMR and its far-reaching consequences for public health, economic productivity,
and societal well-being.
One of the primary drivers of the rapid progression of AMR is the improper and uncontrolled use
of antibiotics. Over-the-counter access to antimicrobial drugs, failure to complete prescribed
treatment courses, incorrect dosing (either insufficient or excessive), and the use of antibiotics
for viral infections contribute substantially to the development of resistance (Albukhari, 2022).
Additionally, the widespread and often unregulated use of antibiotics in veterinary medicine and
agriculture intensifies selective pressure on bacteria, accelerating the emergence of multidrug-
resistant strains.
According to data from the WHO Global Antibiotic Resistance Surveillance Report and the
Global Antimicrobial Resistance and Use Surveillance System (GLASS), AMR trends vary
considerably across regions. In particular, in South and East Asian countries, high levels of
resistance among Gram-negative bacteria—especially Escherichia coli and Klebsiella



https://www.ijmrd.in/index.php/imjrd/

INTERNATIONALMULTI DISCIPLINARY JOURNAL FOR RESEARCH &
DEVELOPMENT

eISSN 2394-6334 Volume 12, issue 11 (2025)Impact factor: 7,854

613

pneumoniae—to key classes of antibiotics, including broad-spectrum beta-lactams and
carbapenems, have been documented (WHO, 2025). Meanwhile, in Europe and North America,
strict antibiotic stewardship policies, robust diagnostic capacity, and effective infection
prevention strategies have helped stabilize or partially reduce the burden of AMR.
A range of measures aimed at mitigating the AMR crisis has been widely discussed in the
scientific literature. Strengthening surveillance and monitoring systems within healthcare
institutions, implementing evidence-based infection prevention and control protocols, enhancing
public and professional education, and ensuring the rational use of antibiotics at all levels of
medical care are considered essential steps (Hernández Navarro et al., 2024; GARDP, 2023).
Furthermore, international collaboration, transparent data sharing between countries, and support
for the development of new antibiotics and alternative therapeutic approaches remain critical
components of global AMR control strategies.
Effective and coordinated implementation of these interventions is vital for limiting the spread of
resistant pathogens, preserving the long-term efficacy of existing antimicrobial agents, and
maintaining sustainable control over infectious diseases.
Purpose of the Study. The purpose of this study is to examine the global epidemiological
situation of antimicrobial resistance (AMR), identify the primary factors contributing to
increasing antibiotic resistance, and analyze effective strategies aimed at mitigating its impact.
The article addresses the following objectives:
1. To present global AMR statistics and trends based on data from WHO, GLASS, and
GBD.
2. To analyze the causes of improper antibiotic use and its role in accelerating the
development of resistance.
3. To evaluate existing strategies for reducing AMR, including the role of healthcare
systems, preventive measures, education, and international cooperation.
4. To identify effective interventions and future research directions based on scientific and
practical recommendations.
Through these objectives, the article aims to highlight the relevance of the AMR problem and
propose feasible global and regional solutions.
Materials and Methods. Global epidemiological trends and strategies related to antimicrobial
resistance (AMR) were examined through a systematic analytical approach. The study utilized
the following sources:
 Global Antibiotic Resistance Surveillance System (GLASS) data, providing statistical
information on antibiotic resistance levels in bacterial infections.
 WHO Global Antibiotic Resistance Surveillance Report (2025), offering insights into
AMR prevalence and antibiotic usage across different regions.
 Scientific publications (Swetschinski et al., 2020; Albukhari, 2022; Hernández Navarro et
al., 2024) used to identify the principal factors contributing to AMR and evaluate existing
mitigation strategies.
Methods:
 Data were systematically collected and analyzed through classification and comparative
assessment.
 AMR trends were evaluated by comparing geographical regions using statistical
indicators such as percentages, mean values, and growth rates.
 Causes of inappropriate antibiotic use were examined through a review of published
studies and meta-analyses.
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 Strategies for reducing AMR were evaluated using criteria derived from the One Health
concept, infection prevention measures, surveillance systems, and international cooperation
frameworks.
Results and Analysis. During the study, data on global antimicrobial resistance (AMR) were
analyzed, and the following key findings were identified:
Global increase in resistance levels. According to GLASS and WHO data, in recent years the
level of antibiotic resistance in clinically significant bacteria such as Escherichia coli, Klebsiella
pneumoniae, Staphylococcus aureus, and Pseudomonas aeruginosa has been steadily rising.
• In E. coli, resistance to third-generation cephalosporins has reached up to 60% in some regions.
• In K. pneumoniae, carbapenem resistance has been recorded at around 35–40% in Asian and
African countries. These indicators show that AMR is spreading widely not only in hospitals but
also in the community.
Impact of inappropriate antibiotic use. Analyses showed that over-the-counter use of antibiotics,
failure to complete treatment courses, and the use of antibiotics for viral infections are key
factors contributing to increasing resistance.
In regions with high rates of misuse—especially South Asia and Africa—the level of resistance
is significantly higher.
Regional differences. Europe and North America: Due to well-established monitoring systems
and control of antibiotic use, AMR growth rates are relatively low.
South Asia, Africa, and Latin America: Weak laboratory infrastructure, easy access to antibiotics,
and insufficient preventive measures result in higher AMR levels.
These differences highlight the influence of healthcare system strength, education levels, and the
presence of regulatory mechanisms.
Situation in medical facilities. Nosocomial infections commonly found in hospitals—such as
MRSA (Methicillin-Resistant Staphylococcus aureus), KPC (Klebsiella pneumoniae
carbapenemase), and ESBL-producing bacteria—continue to rise. Failure to follow hygiene
standards, improper disinfection, and excessive use of antibiotics were identified as factors
worsening the situation.
Effectiveness of strategies. Analyses showed that:
• In countries that have implemented Antibiotic Stewardship Programs, resistance levels tend to
decrease or stabilize.
• Timely diagnosis, increasing the number of laboratory tests, and adherence to preventive
measures can significantly reduce AMR levels.
• The “One Health” approach—integrating human, animal, and environmental health—was
assessed as one of the most effective strategies.
Conclusion. The collected data and conducted analyses demonstrate that antimicrobial resistance
(AMR) is one of the most serious global public health threats today. The worldwide increase in
bacterial resistance to antibiotics—particularly the widespread development of resistance among
Gram-negative bacteria—is complicating the treatment of infections and placing additional
burdens on healthcare systems.
According to the study results, the primary drivers of AMR growth include the improper and
uncontrolled use of antibiotics, weak preventive measures, and limited laboratory diagnostic
capabilities. Differences in resistance levels across regions are directly linked to the strength of
healthcare systems, regulatory mechanisms, and the culture of antibiotic use.
The following strategies were found to be effective in reducing the AMR burden:
• Strengthening antibiotic stewardship programs,
• Developing laboratory diagnostics and establishing regular monitoring,
• Enhancing preventive measures—hygiene, vaccination, and early detection of infections,
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• Expanding educational activities among the population and healthcare workers,
• Promoting global and regional cooperation based on the “One Health” concept.
Overall, the fight against antimicrobial resistance is not a task that can be addressed by a single
country or sector; it is a complex process that requires international collaboration, scientific
research, political support, and active community involvement. If comprehensive measures
aimed at reducing AMR are implemented, it will be possible to preserve the effectiveness of
antibiotics in the future and ensure the sustainability of global healthcare systems.
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