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Kevin Brown

Department of Clinical Microbiology and Antimicrobials, Westlake University, Seattle, Washington, USA.

ABOVE THE STUDY

Antimicrobial Resistance (AMR) has become a major global
health crisis, driven largely by the overuse and misuse of
antibiotics in human medicine, agriculture, and animal
husbandry. As conventional antibiotics lose their effectiveness
against resistant pathogens, alternative and complementary
strategies are being explored to mitigate this growing threat.
Among these, probiotics live microorganisms that confer health
benefits when administered in adequate amounts have gained
considerable attention for their potential role in combating
antimicrobial resistance.

Probiotics, commonly belonging to genera such as Lactobacillus,
Bifidobacterium, and Saccharomyces, exert their beneficial
effects primarily through modulation of the host microbiota. A
healthy and balanced microbiome acts as a natural defense
system against pathogenic organisms, a phenomenon known as
colonization resistance. By occupying ecological niches,
competing for nutrients, and producing antimicrobial
substances, probiotics can inhibit the growth and colonization of
harmful bacteria, including antibiotic-resistant strains.

One of the key mechanisms by which probiotics contribute to
combating AMR is through the production of antimicrobial
compounds such as bacteriocins, organic acids, and hydrogen
peroxide. These substances can directly inhibit or kill pathogenic
bacteria, reducing the need for antibiotic use. Additionally,
probiotics can enhance the integrity of the intestinal barrier and
stimulate the host immune system, further strengthening the
body’s defense against infections. Another important aspect is
the role of probiotics in reducing the incidence of infections that
typically require antibiotic treatment. For instance, probiotics
have been shown to be effective in preventing antibiotic-
associated diarrhea, Clostridioides difficile infections, and certain
respiratory and urinary tract infections. By lowering infection
rates, probiotics indirectly reduce the reliance on antibiotics,
thereby decreasing the selective pressure that drives the
emergence of resistant strains.

Probiotics also play a role in restoring the gut microbiota
following antibiotic therapy. Antibiotics often disrupt the

natural balance of microbial communities, leading to dysbiosis
and increased susceptibility to opportunistic infections.
Probiotic supplementation can help reestablish a healthy
microbial equilibrium, preventing colonization by resistant
pathogens and promoting recovery of beneficial bacteria.

Emerging research suggests that probiotics may influence the
transfer of resistance genes within microbial communities. Some
studies indicate that certain probiotic strains can reduce
horizontal gene transfer by limiting the proliferation of resistant
bacteria or by interfering with gene exchange mechanisms.
However, this area remains complex and requires further
investigation, as some probiotic strains may themselves carry
resistance genes, raising concerns about their safety and
potential contribution to AMR.

Despite their promising benefits, the use of probiotics in
combating antimicrobial resistance is not without challenges.
The efficacy of probiotics is strain-specific, and not all strains
exhibit the same therapeutic properties. Moreover, variations in
dosage, formulation, and duration of administration can
influence outcomes. Regulatory frameworks for probiotics also
vary across regions, and standardized guidelines for their clinical
use are still evolving.

In clinical practice, probiotics increasingly  being
incorporated as adjuncts to conventional therapies. Their use in
high-risk populations, such as hospitalized patients or those
receiving long-term antibiotics, may offer significant benefits.
However, careful selection of strains and consideration of
patientspecific factors are essential to ensure safety and

effectiveness.
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In conclusion, probiotics represent a promising and multifaceted
approach to combating antimicrobial resistance. By enhancing
host defenses, inhibiting pathogenic bacteria, and reducing the
need for antibiotic use, they offer a complementary strategy in
the fight against resistant infections. While further research is
needed to fully understand their mechanisms and optimize their
use, probiotics hold significant potential as part of an integrated
approach to address the global challenge of antimicrobial
resistance.
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