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ABOVE THE STUDY
Antimicrobial Resistance (AMR) has emerged as one of the most 
pressing public health. Once considered a manageable 
consequence of medical progress, resistance to antibiotics, 
antifungals, antivirals and antiparasitic drugs now threatens the 
foundation of modern medicine. Addressing AMR requires not 
only scientific innovation but also coordinated action across 
healthcare, agriculture, policy and society. The drivers of AMR 
are multifaceted, reflecting the complex interactions between 
microorganisms, human behavior and environmental systems. 
Overuse and misuse of antimicrobials in humans are primary 
contributors. In many regions, antibiotics are prescribed 
unnecessarily for viral infections, administered at incorrect 
doses, or discontinued prematurely. These practices create 
selective pressure that allows resistant strains to proliferate. 
Similarly, the use of antimicrobials in livestock and aquaculture 
for growth promotion or disease prevention accelerates the 
spread of resistant organisms through food systems and 
environmental contamination. Globalization and travel have 
amplified the impact of AMR. Resistant organisms that emerge 
in one country can spread rapidly across continents via human 
movement, trade and migration. Hospitals and long term care 
facilities act as amplification points, where vulnerable patients 
are exposed to resistant bacteria, often with limited treatment 
options. Urbanization and high population density further 
facilitate transmission, making AMR a truly global problem that 
cannot be solved by individual countries alone. The 
consequences of AMR extend beyond individual health. 
Infections caused by resistant organisms are often more severe, 
require longer hospital stays and incur higher treatment costs. 
Surgical procedures, chemotherapy, organ transplantation and 
intensive care all rely on effective antimicrobial agents for 
infection prevention. The erosion of drug effectiveness threatens 
the viability of these essential medical interventions, highlighting 
AMR as not just a microbial problem but a societal one with 
economic and healthcare system implications.

Addressing AMR requires a multifaceted and integrated 
approach. Stewardship programs are essential to ensure that 
antimicrobials are used appropriately in human and veterinary 
medicine. Education of healthcare providers, farmers and the

public helps promote responsible use while discouraging self
medication and over the counter misuse. Policies that regulate
antimicrobial sales and incentivize prudent prescribing can
complement these efforts, particularly when combined with
monitoring and reporting systems that track resistance trends.
Innovation in diagnostics, therapeutics and vaccines is equally
critical. Rapid point of care diagnostics allow clinicians to
distinguish bacterial from viral infections, reducing unnecessary
antibiotic use. Research into novel antimicrobials, combination
therapies and alternative treatments such as phage therapy or
immunomodulation is necessary to outpace evolving resistance.
Vaccination programs also reduce the need for antimicrobials by
preventing infections before they occur, indirectly curbing the
emergence of resistance. Environmental considerations are
increasingly recognized as important in the AMR landscape.
Pharmaceutical residues, untreated wastewater and agricultural
runoff introduce antimicrobial compounds into natural
ecosystems, creating reservoirs of resistance that can affect
humans, animals and wildlife. Addressing environmental
contamination requires regulatory oversight, wastewater
management and sustainable agricultural practices, reflecting the
interconnected nature of AMR across human, animal and
environmental health.

Global coordination is fundamental to effective AMR
mitigation. National efforts alone are insufficient because
resistant organisms do not respect borders. International
collaboration through frameworks such as the World Health
Organization Global Action Plan on Antimicrobial Resistance
provides guidance on surveillance, stewardship, research and
policy harmonization. Yet implementation remains uneven,
particularly in low and middle income countries where
healthcare infrastructure, regulatory capacity and resources may
be limited. Supporting equitable access to effective
antimicrobials while promoting stewardship is a delicate but
necessary balance. Vulnerable populations, including those in
resource limited settings, experience the greatest burden of
resistant infections due to limited access to diagnostics,
therapeutics and healthcare services. Interventions must
therefore address structural inequalities to ensure that AMR
control does not exacerbate existing disparities.
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