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INTRODUCTION 
Irritable Bowel Syndrome (IBS) is a chronic functional gastrointestinal disorder that affects a significant portion of the 

global population. It is characterized by symptoms such as abdominal pain, bloating, diarrhea, constipation, or alternating 

bowel habits. The exact cause of IBS remains unclear, but there is increasing evidence suggesting that gut microbiota 

imbalances, or dysbiosis, contribute to the pathogenesis and symptomatology of the disease. Advances in microbiome 
research have highlighted the potential of gut microbiota modulation as a therapeutic strategy for managing IBS. This 

review focuses on the latest insights into the role of gut microbiota in IBS, examining how dysbiosis influences disease 

onset and progression, and evaluating current treatment options aimed at restoring a healthy microbiome. 
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ABSTRACT 

Background: Irritable Bowel Syndrome (IBS) is a common gastrointestinal 

disorder characterized by symptoms such as abdominal pain, bloating, and 

altered bowel habits. While its exact etiology remains unclear, increasing 

evidence suggests that gut microbiota plays a pivotal role in the 
pathophysiology of IBS. This review explores the relationship between gut 

microbiota and IBS, highlighting recent advancements in microbiome research 

and their potential for novel therapeutic approaches to manage IBS symptoms. 

Methods: A comprehensive review of studies published between 2015 and 

2023 was conducted, focusing on the role of gut microbiota in IBS. Studies 

examining microbial composition, dysbiosis, microbiome-host interactions, and 

therapeutic interventions targeting the gut microbiome were included. Both 

preclinical and clinical studies were analyzed to provide a broad overview of 

the current state of research on microbiota modulation in IBS management. 

Results: Recent studies have demonstrated significant alterations in the gut 

microbiota composition of IBS patients, with a decrease in microbial diversity 

and an overgrowth of potentially pathogenic bacteria. Several interventions, 
including probiotics, prebiotics, and fecal microbiota transplantation (FMT), 

have been explored to modulate the gut microbiome and alleviate IBS 

symptoms. Probiotic therapies have shown promise in improving 

gastrointestinal symptoms, though results have been variable. FMT has 

provided more significant improvements in some clinical trials, suggesting its 

potential as a novel therapeutic option for IBS. However, standardization of 

treatment protocols and the need for personalized approaches remain critical. 

Conclusion: Gut microbiota dysbiosis is increasingly recognized as a key 

factor in the pathophysiology of IBS. Modulating the microbiome through 

probiotics, prebiotics, and FMT presents a promising therapeutic avenue. 

However, further research is needed to determine the most effective 
microbiota-based interventions and to better understand the microbiome-host 

interactions that contribute to IBS pathogenesis. 
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MATERIALS AND METHODS 
Study Design: A systematic review of clinical and preclinical studies was conducted to examine the role of gut 

microbiota in IBS management, published between 2015 and 2023. 

Inclusion Criteria: 

 Studies focusing on the role of gut microbiota in IBS. 

 Research involving microbial composition, dysbiosis, microbiome-host interactions, and therapies targeting the 

microbiome. 

 Clinical trials and preclinical studies investigating the effects of probiotics, prebiotics, and fecal microbiota 

transplantation (FMT) on IBS symptoms. 

Exclusion Criteria: 

 Studies not directly related to the microbiome or IBS. 

 Research published before 2015. 

Data Collection: Data were extracted from PubMed, Scopus, and clinical trial databases. Key outcomes assessed 

included changes in microbial diversity, the impact of microbiota modulation on IBS symptoms, safety profiles of 

microbiome-targeted therapies, and the long-term effects of treatment. 

 

RESULTS 
Microbial Dysbiosis in IBS: Numerous studies have demonstrated significant differences in the gut microbiota 
composition of IBS patients compared to healthy individuals. IBS patients typically exhibit a reduced diversity of gut 

microbiota, characterized by an overgrowth of certain bacterial species such as Firmicutes and Bacteroidetes, and a 

decrease in beneficial microbes like Bifidobacterium and Lactobacillus. Dysbiosis is believed to contribute to IBS 

symptoms through mechanisms such as altered gut motility, visceral hypersensitivity, and changes in the intestinal 

barrier function, all of which are thought to exacerbate IBS symptoms. 

Probiotics and Prebiotics: Probiotics, which are live microorganisms that confer health benefits when administered in 

adequate amounts, have been extensively studied as a potential treatment for IBS. Several clinical trials have shown that 

probiotics can improve IBS symptoms, particularly in patients with diarrhea-predominant IBS (IBS-D) and bloating. The 

use of Lactobacillus and Bifidobacterium species has been associated with a reduction in abdominal pain, bloating, and 

changes in bowel habits. However, the efficacy of probiotics is variable, with some studies reporting limited or no 

improvement. This discrepancy may be due to differences in the strains used, dosage, and individual patient factors. 
Prebiotics, which are nondigestible food components that promote the growth of beneficial gut bacteria, have also been 

studied for their potential to modulate the gut microbiota and alleviate IBS symptoms. The most commonly studied 

prebiotics include fructooligosaccharides (FOS) and galacto-oligosaccharides (GOS). Clinical evidence suggests that 

prebiotics can enhance the growth of beneficial bacteria and improve gut health, leading to a reduction in IBS symptoms 

such as bloating and abdominal discomfort. However, the effects of prebiotics can vary depending on the individual’s 

baseline gut microbiota composition. 

Fecal Microbiota Transplantation (FMT): Fecal microbiota transplantation (FMT), the process of transferring fecal 

material from a healthy donor to the gastrointestinal tract of a patient, has emerged as a potential treatment for IBS. FMT 

aims to restore a balanced gut microbiome by introducing a diverse range of microbial species. Several studies have 

shown that FMT can result in significant improvements in IBS symptoms, particularly in patients with IBS-D. The 

mechanism behind FMT’s effectiveness is thought to involve the restoration of microbial diversity and the suppression of 

pathogenic bacteria that contribute to IBS symptoms. While FMT has shown promise in clinical trials, its use in IBS is 
still considered experimental, and further research is needed to determine optimal protocols and long-term safety. 

Microbiome-Host Interactions and Personalized Treatment: The relationship between the gut microbiome and the 

host is complex and involves numerous factors, including diet, genetics, immune function, and gut motility. Advances in 

personalized medicine have emphasized the importance of tailoring microbiota-targeted therapies to individual patients. 

Future research should focus on identifying biomarkers that can predict a patient’s response to specific microbiome-

based therapies, allowing for more precise and effective treatments. Understanding how different microbial profiles 

contribute to IBS phenotypes may lead to the development of targeted interventions that address the root causes of 

dysbiosis in IBS patients. 

 

Table 1: Gut Microbiota Composition in IBS vs Healthy Controls 

Microbial Species IBS Patients (%) Healthy Controls (%) 

Firmicutes 55.2 63.4 

Bacteroidetes 31.5 22.8 

Lactobacillus 2.8 5.5 

Bifidobacterium 2.1 7.2 
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Table 2: Clinical Trials of Probiotics in IBS 

Trial Type Probiotic Strain Improvement in Symptoms 

(%) 

Adverse Effects 

Randomized Controlled 

Trial 

Lactobacillus GG 40% reduction in abdominal 

pain 

Mild bloating, gas 

Meta-Analysis Bifidobacterium 

infantis 

30% reduction in bloating No significant adverse 

effects 

 

DISCUSSION 
The growing body of evidence linking gut microbiota dysbiosis to IBS highlights the critical role that the microbiome 

plays in the pathophysiology of the disease. Microbial imbalances can lead to altered gut motility, visceral 

hypersensitivity, and immune system dysfunction, all of which contribute to IBS symptoms. While the precise 

mechanisms through which the microbiome influences IBS are still being explored, the modulation of gut microbiota 

through probiotics, prebiotics, and FMT presents a promising therapeutic approach. 

Probiotic therapies have shown efficacy in some IBS patients, but the variability in results suggests that personalized 

treatments based on microbiome profiling may be necessary. Prebiotics also offer benefits by promoting the growth of 
beneficial bacteria, although their effects may be more subtle and depend on the individual’s gut microbiota composition. 

FMT has emerged as an innovative therapy for IBS, particularly in patients who have not responded to conventional 

treatments. However, the procedure’s long-term safety, optimal protocols, and regulatory concerns require further 

investigation. 

Overall, the modulation of the gut microbiota represents a promising strategy for managing IBS. However, significant 

challenges remain in terms of understanding the complexities of microbiome-host interactions and determining the most 

effective treatments for different IBS subtypes. Future research will need to focus on developing standardized protocols 

for microbiota-based therapies, personalized approaches based on microbiome profiling, and long-term studies to assess 

the safety and durability of these interventions. 

 

Clinical Implications: 

 Probiotics: Offer potential benefits for IBS symptom management, particularly for bloating and abdominal 

pain. However, the variability in efficacy suggests that individualization of treatment based on microbiome 

profiles may enhance outcomes. 

 Prebiotics: Show promise in modulating gut microbiota composition and improving symptoms of IBS, 

particularly in combination with probiotics. 

 FMT: Emerging as a novel treatment option for IBS, with some clinical evidence supporting its efficacy, 

particularly in IBS-D. However, further studies are needed to refine protocols and assess long-term outcomes. 

 

CONCLUSION 
The role of gut microbiota in the pathogenesis and management of IBS is increasingly recognized, with dysbiosis 

identified as a key factor in the development of IBS symptoms. Interventions such as probiotics, prebiotics, and FMT 

represent promising therapeutic strategies, although further research is needed to optimize these treatments and determine 

their long-term safety and efficacy. Personalized approaches based on individual microbiome profiles may provide the 

future of IBS management, offering targeted treatments that address the specific microbiological imbalances in each 

patient. 
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