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Introduction

more likely to require intensive care, contributing to an increased burden
on healthcare systems. Antibiotic resistance threatens the safety of a range
o ) ] ) ] of medical procedures, from routine surgeries to cancer treatments. Many
Antibiotic resistance is one of the most urgent and formidable public  of these interventions rely on effective antibiotics to prevent infections. The
health challenges facing the world today. Since the discovery of penicilin jnapjlty to treat infections effectively could make these procedures much
in the 1920s, antibiotics have revolutionized medicine, saving countless risijer. The economic impact of antibiotic resistance is profound. The cost
lives and enabling advancements in surgery, cancer treatment and 0rgan  of treating resistant infections is significantly higher than treating susceptible
transplantation. However, the overuse and misuse of antibiotics have ledtothe ~ infections and the loss of effective antibiotics could lead to a rise in healthcare
emergence of resistant bacteria that are no longer susceptible to commonly  costs and a strain on healthcare infrastructure, particularly in low- and middle-
prescribed drugs. This growing phenomenon of antibiotic resistance (AR)  income countries [3].
threatens to undo the progress made in modern medicine, leading to longer
hospital stays, more complicated treatments, higher healthcare costs and, Combating antibiotic resistance requires a multi-faceted approach,
most alarmingly, an increase in mortality rates. This article explores the causes ~ involving efforts from individuals, healthcare professionals, governments
of antibiotic resistance, its implications for public health and the strategies that ~ and the global community. Antibiotic stewardship is one of the most effective
can be implemented at the global, national and individual levels to combat this ~ Ways to address antibiotic resistance is through robust antibiotic stewardship
crisis. By reviewing current approaches and emerging solutions, we aim to  Programs. These programs aim to ensure that antibiotics are prescribed only
provide a comprehensive understanding of the multifaceted nature of antibiotic ~ When necessary and in the correct doses and durations. Healthcare providers
resistance and the urgent need for action to preserve the efficacy of antibiotics ~ Should adhere to evidence-based guidelines and avoid prescribing antibiotics
for future generations [1]. for viral infections. Raising public awareness about the dangers of antibiotic
misuse and overuse is essential. Educating patients about completing their
T prescribed antibiotic courses, not using antibiotics for viral infections and
Descrlptlon avoiding self-medication can significantly reduce the emergence of resistant
o i ) . bacteria. Implementing stronger infection control practices in healthcare
Antibiotic resistance occurs wher} pacterlg evolve mechamsms.to.rgsnst seftings, such as regular hand hygiene, isolation precautions and the
the drugs that once killed them or inhibited their growth. The most significant  appropriate use of personal protective equipment, can help reduce the spread
contributor to the rise of antibiotic resistance is the overuse of antibiotics, ot resistant infections. Hospitals and clinics must adopt stringent infection
espem_al_ly in enwronmepts Ilke.h.oslpltals aqd oytpatlgnt clinics. Inappropriate control policies to prevent the transmission of resistant bacteria [4].
prescribing, such as using antibiotics for viral infections (e.g., colds, flu), or
unnecessary use in agriculture (e.g., routine use of antibiotics in livestock), There is an urgent need for investment in the research and development of
accelerates the development of resistant strains. In many parts of the world, new antibiotics, vaccines and diagnostic tools. The development of new classes
antibiotics are available over-the-counter without prescription, leading to  of antibiotics, as well as alternative therapies like bacteriophage therapy, could
widespread self-medication. Patients who fail to complete their prescribed provide new ways to combat resistant infections. Antibiotic resistance is a global
course of antibiotics also contribute to resistance, as suboptimal doses  problem that requires a coordinated international response. Governments,
allow bacteria to survive and evolve resistance mechanisms. The ease of international organizations and public health institutions must collaborate to
international travel and the global trade of goods have facilitated the rapid strengthen regulations on antibiotic use, promote global surveillance systems
spread of antibiotic-resistant bacteria across borders. Resistant bacteria can to monitor resistance patterns and share knowledge and resources to tackle
travel with travelers or be transmitted through contaminated food, water, or resistance across borders. Governments must implement policies to regulate
other goods, exacerbating the spread of resistance [2]. the use of antibiotics in both human healthcare and agriculture. This includes
banning or limiting the use of antibiotics for growth promotion in animals and
enforcing strict guidelines for antibiotic prescriptions in human medicine.
The World Health Organization (WHO) has identified antibiotic resistance as
a major global health crisis, warning that if left unchecked, AR could result
in the loss of the ability to treat many bacterial infections, turning common
infections into life-threatening conditions. The rise of “superbugs” bacteria
resistant to multiple classes of antibiotics complicates efforts to treat infections
and poses a grave threat, particularly in vulnerable populations, such as the
elderly, immunocompromised patients and those undergoing surgery or cancer
treatments [5].

Antibiotics and resistant bacteria can enter the environment through
wastewater from hospitals, agriculture and factories. This environmental
contamination contributes to the spread of resistance genes to bacteria
in natural ecosystems. Infections caused by resistant bacteria, such as
Methicillin-Resistant Staphylococcus Aureus (MRSA), Carbapenem-Resistant
Enterobacteriaceae (CRE) and Multidrug-Resistant Tuberculosis (MDR-
TB), result in higher mortality rates because treatments are less effective or
no longer available. Antibiotic-resistant infections often require longer and
more intensive treatment regimens, resulting in extended hospital stays
and increased healthcare costs. Patients with resistant infections are also
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healthcare providers, researchers, policymakers and the public there is still
time to mitigate the crisis. Effective strategies such as antibiotic stewardship,
global collaboration, education and increased research into new treatments
can help preserve the power of antibiotics and protect future generations from
the devastating effects of resistant infections. Tackling antibiotic resistance
requires a global, coordinated response, where every stakeholder plays a part
in safeguarding the future of medicine.
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