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Abstract

Antimicrobial resistance (AMR) has emerged as a major global public health concern, threatening the effective

prevention and treatment of infectious diseases. The increasing prevalence of resistant microorganisms has resulted

in higher morbidity, mortality, and healthcare costs worldwide. This review aims to comprehensively analyze the

mechanisms, epidemiology, contributing factors, clinical impact, and current strategiesto combat AMR. A

structured literature review was conducted using major databasesto identify relevant studies published in recent

years. The findingshighlight that misuse and overuse of antimicrobials, poor infection control practices, and lack of

new drug development are key drivers of resistance. Multidrug-resistant organisms such as MRSA, carbapenem-

resistant Enterobacteriaceae, and Acinetobacter baumannii have significantly increased in both hospital and

community settings. Strengthening antimicrobial stewardship programs, enhancing surveillance, promoting

infection prevention measures, and encouraging research into novel therapeutics are essential steps in combating

AMR. Coordinated global efforts are urgently needed to address this growing threat.

1. Introduction

Antimicrobial resistance (AMR) refers to
the ability of microorganisms to withstand
the effects of antimicrobial agents that were
previously effective against them. It is a
natural evolutionary phenomenon; however,
human activities have accelerated its
emergence and spread [1]. The widespread
availability and misuse of antibiotics in
humans, animals, and agriculture have
significantly contributed to the development
of resistant strains [2].

The World Health Organization has
identified AMR as one of the top ten global
public health threats, estimating that drug-
resistant infections could cause up to 10
million deaths annually by 2050 if no action
is taken [3]. Resistant pathogens
compromise the effectiveness of life-saving
interventions, including surgeries,
chemotherapy, and organ transplantation [4].

Globally, pathogens such as Escherichia
coli, Klebsiella pneumoniae, and
Staphylococcus aureus have developed
resistance to multiple classes of antibiotics,
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posing serious treatment challenges [5]. This
review aims to synthesize  current
knowledge on AMR, focusing on
mechanisms, epidemiology, and strategies
for control.

2. Materials and Methods

This review article was conducted using a
structured literature  search  approach.
Databases including PubMed, Scopus,
Google Scholar, and Web of Science were
searched for relevant articles published
between 2010 and 2025.

Search Strategy
Keywords used included:

e “Antimicrobial resistance”
e “Multidrug resistance”

e “Antibiotic misuse”

e “AMR mechanisms”

e “Global burden of AMR”

Inclusion Criteria

o Peer-reviewed articles

o Reviews, original research, and
reports

o English language publications

o Studies focusing on mechanisms,
epidemiology, and control strategies

Exclusion Criteria

o Non-peer-reviewed sources

o Atrticles lacking full text

o Studies unrelated to antimicrobial
resistance
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A total of 120 articles were initially
identified, out of which 65 relevant articles
were included after screening and quality
assessment.

3. Results
3.1 Mechanisms of Resistance

The literature demonstrates that
microorganisms employ multiple resistance
mechanisms including enzymatic
degradation, target modification, efflux
pumps, and reduced permeability [6].

B-lactamase production remains the most
common mechanism in Gram-negative
bacteria, particularly extended-spectrum (-
lactamases (ESBLs) and carbapenemases

[7]1
3.2 Epidemiological Trends

Studies indicate a significant rise in
multidrug-resistant  organisms  globally.
Carbapenem-resistant ~ Enterobacteriaceae
(CRE) and methicillin-resistant
Staphylococcus aureus (MRSA) are
increasingly reported in both hospital and
community settings [8].

In low- and middle-income countries, the
burden is particularly high due to poor
antibiotic ~ regulation and inadequate
healthcare infrastructure [9].

3.3 Contributing Factors
Evidence  consistently ~ shows that

inappropriate antibiotic prescribing, self-
medication, agricultural use of antibiotics,
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and poor infection control practices are
major contributors to AMR [10].

3.4 Clinical Impact

AMR is associated with increased mortality,
prolonged hospital stays, and higher
healthcare costs. Resistant infections often
require expensive second-line therapies and
intensive care support [11].

4. Discussion

Antimicrobial resistance is a complex,
multifactorial problem driven by biological,
social, and economic factors. The findings
of this review highlight that resistance
mechanisms are continuously ewvolving,
making it increasingly difficult to treat
common infections [6].

The global spread of resistant pathogens is
facilitated by international travel, trade, and
inadequate infection control practices [12].
Studies have shown that countries with weak
antibiotic stewardship programs experience
higher rates of resistance [13].

The emergence of carbapenem-resistant
organisms, particularly Klebsiella
pneumoniae and Acinetobacter baumannii,
represents a major clinical challenge due to
limited treatment options [14]. Similarly,
MRSA continues to be a leading cause of
hospital-acquired infections worldwide [15].

Antimicrobial stewardship programs (ASP)
have been shown to significantly reduce
inappropriate antibiotic use and improve
patient outcomes [16]. Infection prevention
measures such as hand hygiene, sterilization,
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and vaccination also play a critical role in
controlling the spread of resistance [17].

The One Health approach, which
integrates human, animal, and
environmental health, is essential in
addressing  AMR comprehensively [18].
Furthermore, there is an urgent need for the
development of new antibiotics, alternative
therapies such as bacteriophage therapy, and
rapid diagnostic tools [19].

Despite global efforts, challenges remain in
implementing  policies, particularly in
resource-limited  settings.  Strengthening
surveillance systems and increasing public
awareness are crucial steps toward
mitigating AMR [20].

5. Conclusion

Antimicrobial resistance is a global health
crisis that requires immediate and
coordinated  action.  The increasing
prevalence of resistant pathogens threatens
modern medicine and patient safety.
Effective strategies including rational
antimicrobial use, robust infection control
practices, and continuous research are
essential to combat this issue. Global
collaboration and policy implementation are
critical to preventing a post-antibiotic era.

6. Limitations

o Limited availability of data from
developing countries

o Variability in surveillance systems

o Potential publication bias

o Lack of uniform reporting standards
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