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DESCRIPTION

Antimicrobial Resistance (AMR) is one of the most significant
global health threats of the 215 century. It occurs when
microorganisms, including bacteria, viruses, fungi and parasites,
evolve to resist the effects of drugs that once killed them or
inhibited their growth. As resistance increases,
become harder to treat, leading to longer hospital stays, more

infections

intensive care and higher mortality rates. In this context,
antimicrobial prophylaxis, the use of antibiotics or other
antimicrobial agents to prevent infections, plays an important
role in both preventing infections and managing the spread of
AMR. This article examines the impact of antimicrobial
prophylaxis on reducing antimicrobial resistance, examines its
proper use and discusses strategies to balance prevention with
the risk of resistance [1].

Importance of antimicrobial prophylaxis

Antimicrobial prophylaxis is the preventive use of antibiotics or
antimicrobials to prevent infections in individuals who are at
high risk of developing them. It is commonly used in surgical
during and in
immunocompromised patients who are at greater risk of

settings, invasive procedures
infection [2]. The primary goal is to reduce the incidence of
infections, especially those that could have severe consequences,
such as Surgical Site Infections (SSIs), pneumonia, Urinary Tract
Infections (UTIs) and other bacterial infections. Antimicrobial
prophylaxis is particularly important in procedures such as major
surgeries, organ transplantation, cancer treatment and in
patients with conditions like HIV/AIDS or diabetes. However,
while it provides significant benefits in preventing infections,
there is concern that inappropriate or overuse of prophylactic
antibiotics could contribute to the development and spread of
antimicrobial resistance [3].

Role of antimicrobial prophylaxis in reducing AMR

The proper use of antimicrobial prophylaxis can reduce AMR in
prevention of Infections of Therapeutic
Antibiotics The primary purpose of antimicrobial prophylaxis is

and Avoidance

to prevent infections before they occur. By reducing the
incidence of infections in the first place, prophylaxis limits the
need for therapeutic antibiotic use [4]. Therapeutic use of
antibiotics is more likely to promote the development of
resistance, as it involves prolonged or repeated exposure of
bacteria to antimicrobial agents. By preventing infections,
antimicrobial prophylaxis indirectly reduces the need for
antibiotics and thereby helps in reducing the opportunity for
bacteria to develop resistance [5]. Reduction in the need for
postoperative antibiotic treatment one of the most common uses
of antimicrobial prophylaxis is in surgical procedures to prevent
SSIs. In the absence of prophylaxis, the risk of developing
infections after surgery may require the use of multiple rounds
of broad-spectrum antibiotics [6]. Overuse of such antibiotics in
hospital settings can contribute to the emergence of resistant
bacterial strains. Proper antimicrobial prophylaxis, administered
at the right time and with the right agent, reduces the likelihood
of SSIs and the subsequent need for prolonged antibiotic
therapy,
Targeted antibiotic use and reduced spectrum of resistance when
antimicrobial prophylaxis is used appropriately, it targets specific
pathogens that are most likely to cause an infection, allowing for
narrow-spectrum antibiotic use. Narrow-spectrum antibiotics are

minimizing exposure to unnecessary antibiotics.

less likely to cause disruption to the normal microbiota, thus
reducing the opportunity for resistance to develop in non-target
bacteria [7]. Overuse of broad-spectrum antibiotics, which target
a wide range of bacteria, can encourage the proliferation of
resistant bacteria in the body and the environment. Prevention
(HAIs) In healthcare
settings, infections acquired during hospitalization HAIs are a
significant cause of morbidity and mortality [8]. Many of these
infections are caused by multidrugresistant organisms, which
complicate treatment and require the use of more potent and
often more toxic, antibiotics. Prophylactic antibiotics are often

of Healthcare-Associated Infections

used in high-risk patients undergoing surgeries or invasive
procedures to prevent HAIs. By preventing these infections,
antimicrobial prophylaxis helps in reducing the selective pressure
on bacterial populations that could otherwise lead to the
development of resistance [9].
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Challenges and risks of antimicrobial prophylaxis

While antimicrobial prophylaxis has clear benefits in preventing
infections, its use comes with risks that need to be carefully
managed to avoid contributing to AMR. The most significant
risk associated with antimicrobial prophylaxis is the
inappropriate or excessive use of antibiotics. This includes using
antibiotics for infections that are unlikely to occur, using broad-
spectrum agents unnecessarily, or administering them for longer
than needed [10]. The inappropriate use of prophylaxis can lead
to unnecessary exposure of bacteria to antimicrobial agents,
increasing the risk of developing resistance. For example,
antibiotics should be administered at specific times before
surgery to achieve optimal tissue concentrations at the time of
incision. Prolonging prophylactic antibiotic use beyond the
necessary period or using broad-spectrum antibiotics increases
the chances of resistance development. Increased risk of
colonization with resistant pathogens overuse or prolonged use
of antimicrobial prophylaxis can alter the microbiota of the
patient, potentially allowing resistant organisms to colonize.
Antimicrobial prophylaxis plays an important role in preventing
infections, particularly in high-risk populations and surgical
settings. When used appropriately, it can reduce the need for
therapeutic antibiotics, lower the incidence of infections and
minimize the development of antimicrobial resistance. However,
improper use such as overuse, prolonged therapy, or use of
broad-spectrum antibiotics can contribute to the spread of
resistant bacteria. Optimizing antimicrobial prophylaxis through
guidelines, stewardship programs and careful monitoring is
essential to balance infection prevention with the long-term goal
of controlling antimicrobial resistance. Through responsible

practices, antimicrobial prophylaxis can continue to be a strong
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tool in reducing infection and preserving the efficacy of
antimicrobial agents for future generations.
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