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Abstract | While antibiotic treatments are valuable in the struggle against disease-causing pathogens, they often disturb the balance

of the gut microbiome, with significant immunomodulatory and nutritional consequences. This antibiotic-induced
dysbiosis decreases microbial diversity, injures beneficial probiotic cells, and weakens necessary metabolic and immune
functions. Such perturbations link to disorders including AAD, Clostridioides difficile infection, impaired gut barrier
integrity ("leaky gut"), reduced SCFAs, and a range of systemic health consequences: chronic diseases, metabolic
disorders, allergic disorders, asthma, and neurocognitive disorders via the gut-brain axis.

Probiotics are live microorganisms with particular structural constituents that restore gut homeostasis. They act by
strengthening the intestinal barrier, limiting opportunistic microbes, balancing immune responses, and supporting
metabolic health. For survival and activity, there are essential elements: prebiotic dietary fiber in adequate quantities,
such as inulin or oligosaccharides; food taken concomitantly to protect against unfavorable digestive conditions; and
proper storage in cold, dry conditions to maintain viability. The specific characteristics of individual hosts, such as gut
microbiome, mucus quality, immunity, and age, play a major role in modulating probiotic functions, which might be
nullified by concurrent medication, especially antibiotics.

This research discusses the specific role of probiotics in reducing adverse side effects. Probiotics apply their therapeutic
effects through the direct modulation of pathogens, restoration of gut ecosystem and barrier, immune system modulation,
and production of useful metabolites. Clinical evidence supports reduction in AAD incidence, incidence/duration of
Clostridioides difficile infection. Optimizing probiotic efficacy requires a balance in diet and digestion protection, proper




storage, and individual host factors; hence, their potential to support immunity and improve health during/after antibiotic
treatment.
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