	Table 1: Baseline characteristics of the patients.

	Study ID 
	Intervention
	Total
	Group and sampling
	Age -year- (Mean\SD)
	Sex (n\%)
	Height -cm- (Mean\SD)
	Weight -kg- (Mean\SD)
	BMI
	IBS subtype predominant bowel habit (n\%)

	
	
	
	Intervention
	Control
	Intervention
	Control
	Intervention
	Control
	Intervention
	Control
	Intervention
	Control
	Intervention
	Control
	Intervention
	Control

	
	
	
	
	
	Mean
	SD
	Mean
	SD
	n
	%
	n
	%
	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD
	n
	%
	n
	%

	Urgesi2014
	 Simethicone and Bacillus coagulans (Colinox®)
	52
	26
	26
	42
	15.9
	36
	12.1
	M: 4
	15.3
	M: 14
	53.8
	166
	7.2
	173
	10.5
	61
	10.6
	68
	11.6
	22.1
	**
	22.7
	**
	**
	**
	**
	**

	
	
	
	
	
	
	
	
	
	F: 22
	84.7
	F: 12
	46.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sudha2018
	Bacillus coagulans Unique IS2
	141
	72
	69
	7.86
	5.3
	7.89
	4.5
	M: 43
	59.72
	M: 37
	53.62
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	IBS-D: 29
	40.28
	IBS-D: 29
	42.03

	
	
	
	
	
	
	
	
	
	F: 29
	40.28
	F:32
	46.38
	
	
	
	
	
	
	
	
	
	
	
	
	IBS-C: 38
	52.78
	IBS-C: 35
	50.73

	
	
	
	
	
	
	
	
	
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	IBS-M: 5
	6.94
	IBS-M: 5
	7.24

	Rogha2014
	Bacillus Coagulans and Fructo-oligosaccharides.
	56
	23
	33
	42.6
	12.8
	37.7
	12.4
	M: 5
	21.7
	M: 7
	21.1
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	IBS-D: 9
	39.1
	IBS-D: 9
	27.2

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	IBS-C: 2
	8.6
	IBS-C: 5
	15.1

	
	
	
	
	
	
	
	
	
	F: 18
	78.2
	F: 26
	78.7
	
	
	
	
	
	
	
	
	
	
	
	
	IBS-M: 11
	47.8
	IBS-M: 17
	51.5

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Unclassified: 1
	4.3
	Unclassified: 2
	6

	Majeed2015
	Bacillus coagulans MTCC 5856
	36
	18
	18
	36.2
	11.07
	35.4
	10.75
	M: 7
	38.89
	M: 10
	55.56
	163.1
	7.63
	164.4
	7.71
	65.7
	10.15
	65.5
	10.07
	24.6
	3.14
	24.1
	3.98
	IBS-D: 18
	100
	IBS-D: 18
	100

	
	
	
	
	
	
	
	
	
	F: 11
	61.11
	F: 8
	44.44
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Madempudi2019
	Bacillus coagulans Unique IS2TM (MTCC 5260, ATCC PTA-11748)
	108
	53
	55
	44.4
	30.5
	42.3
	29.7
	M: 41
	77.36
	M: 37
	67.27
	160.6
	53.3
	157.9
	36.5
	63.1
	48
	62.8
	36.5
	**
	**
	**
	**
	**
	**
	**
	**

	
	
	
	
	
	
	
	
	
	F: 12
	22.64
	F: 18
	32.73
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hun2009
	Bacillus coagulans GBI-30, 6086
	44
	22
	22
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	**
	IBS-D: 22
	100
	IBS:D :22
	100

	Gupta2020
	Bacillus coagulans LBSC
	40
	20
	20
	36.2
	9.81
	34.8
	±11.06
	M: 13 
	65.00%
	15
	75.00%
	162.38
	±19.82
	164.84
	±9.99
	65.93
	10.87
	64.65
	±9.17
	23.37
	±3.23
	24.03
	2.99
	**
	**
	**
	**

	
	
	
	
	
	
	
	
	
	F: 7
	35.00%
	5
	25.00%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	IBS-D: Diarrhea, IBS-C: Constipation, IBS-M: Mixed.


















Table 2: shows summary of the included studies:
	Study ID
	Country
	Bacterial mixture Details
	Inclusion criteria
	Exclusion Criteria
	Assessment of symptoms (scales)
	duration of follow up
	Outcomes
	Conclusion

	Urgesi2014
	Italy
	Simethicone and Bacillus coagulans (Colinox®)
	
Adult patient (aged 18-75years) suffering from IBS as defined by Rome III criteria.                                                                                                                                                                                                              
	
Pregnant or breastfeeding women, active heart disease, uncontrolled high blood pressure, renal or hepatic impairment, type 1 or 2 diabetes mellitus, psychiatric and immune disorders, unstable thyroid disease, Parkinson's disease, history of cancer, previous stomach, or intestinal surgery, cardiological disease, allergy to simethicone, Bacillus coagulans or other ingredients present in medical devices or placebo.
	1-Abdominal pain, discomfort, bloating, and Visual analogue scale (VAS) scores.

2-Stool consistency on Bristol stool scale.    
 
3-Treatment overall assessment on 4-point Likert scale.     

4-The mean number of bowel movements per day (absolute frequency).     

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
	Subjects were assessed on baseline, week 2 and week 4.
	Patients in the treatment group showed general improvement in the IBS symptoms more than the placebo-treated group.
	B. coagulans and simethicone
are associated with positive impacts on major symptoms (more evidently on bloating and discomfort) and on evacuation quality in IBS. 

	Sudha2018
	India
	Bacillus coagulans Unique IS2
	
Patients of either sex between 4-12 years of age, patients were diagnosed with IBS as defined by Rome III criteria.                                                                                                                                                                                                                                                                                                    
	Patients diagnosed with other diseases affecting bowel motility other than IBS, Those with a history of lactose intolerance and other malabsorption syndromes, previous abdominal surgery and patients suffering from severe systemic disease, those who had been using commercial preparation of probiotics in the last three months, history of digestive disease,  symptoms suggestive of rectal bleeding, weight loss over 3 kg in the last three months, and acute gastroenteritis in the last four weeks prior to inclusion. 
	1-Pain was measured with an 11-point Likert.

2-Stool consistency on Bristol stool scale.

3-Change in the severity of symptoms score with a Likert scale of 1-5.

4-Subject’s Global Assessment of Relief (SGARC).
	Subjects were assessed on baseline, week 4, week 8 and week 10.
	Patients in the treatment group showed general improvement in the IBS symptoms more than the placebo-treated group.
	B. coagulans Unique IS2 can reduce abdominal pain, discomfort, and disease severity and improve the stool consistency and quality of life for children and their families.

	Rogha2014
	Iran
	(Lactol):is composed of Bacillus Coagulans (15 × 107 Spores) and Fructo-oligosaccharides (100 mg).
	
Patients were diagnosed with IBS as defined by Rome III criteria.
	Those with a history of using antibiotics or probiotics within four weeks before the study entry.
	1-Abdominal pain/discomfort frequency 

2- hard stool frequency.

3- loose stool frequency.
	Subjects were assessed on baseline, week 4, week 8 and week 12.
	Patients in the treatment group showed more reduction in abdominal pain frequency compared with placebo. Diarrhea frequency was decreased in the treatment group, but not in the placebo group and decrease in constipation frequency was the same between the two groups.
	B. coagulans improves abdominal pain and diarrhea in IBS patients. 

	Majeed2015
	 India
	Bacillus coagulans MTCC 5856
	
Male or female subjects ranging in age from 18 to 55 years fulfilling Rome III diagnostic criteria,  
	
Sufficient criteria for a diagnosis of functional dyspepsia or other functional GI disorder. Psychiatric conditions. Significant abnormal findings as determined by baseline history, physical examination, vital signs, hematology, serum chemistry, urinalysis. or presence of alcoholism or product abuse in the past one year. History of malignancy or other serious disease, any contraindication to blood sampling, smoking or consumption of tobacco products, blood or blood products donated in past 30 days prior to study ingredient administration and female subjects on pregnancy and lactating women.
	1-Abdominal pain on Visual analogue scale (VAS) scores.

2-Stool consistency on Bristol stool scale.

3-Modified gastrointestinal discomfort questionnaire for bloating, vomiting and diarrhea. 


4-Physician’s global assessment for disease severity.

5-A 34 item IBS quality of life (QOL) questionnaire.
	Subjects were assessed on baseline, day 30, day 60 and day 90.
	Patients in the treatment group showed general improvement in the IBS symptoms more than the placebo-treated group.
	B. coagulans MTCC 5856 was found to be safe and effective in diarrhea predominant IBS patients. Hence, B. coagulans MTCC 5856 could be a potential agent in the management of diarrhea predominant IBS patients.

	Madempudi2019
	India
	 Bacillus coagulans Unique IS2
	I 
Patients of either sex in the age group of 18–60 years, fulfilling Rome III criteria of IBS                      
	
Patients with Bristol stool scale score of 7 or 6 for >25% of their bowel movements. Disease that may affect bowel motility other than IBS, presence of rectal bleeding, recent weight loss or iron deficiency anemia, previous abdominal surgery, and severe systemic diseases, use of probiotic, pregnant or breast feeding or planning on becoming pregnant, use of any antibiotics, daily use of laxative, usage of narcotics or other medications for IBS management.           
	1- Pain intensity on 11-point numerical rating scale (NRS).

2- Stool consistency on Bristol stool scale.

3- Severity of symptoms on 6-point Likert scale.

4- Patient and physician global assessment for disease severity.

5- Serum biomarker (TNF α, γ, and IL6, 10, 12) levels (pictograms/ml) using ELISA.
	Subjects were assessed on baseline, week 4 and week 8.
	Patients in the treatment group showed general improvement in the IBS symptoms more than the placebo-treated group.
	B. coagulans Unique IS2 significantly reduced abdominal pain and increased number of CSBM as compared to placebo in IBS patients Symptom’s severity satisfaction, and stool
consistency improved from baseline with B. coagulans treatment as compared to placebo.

	Hun2009
	United States of America
	Bacillus coagulans GBI-30, 6086
	
All subjects met the Rome II Criteria for IBS with diarrhea.
	Individuals with any organic gastrointestinal conditions or diseases, previous intestinal surgery, immunodeficiency, or lactose intolerance, or who were pregnant or lactating.
	Abdominal pain and bloating using self-assessments of the severity of IBS symptoms.
	Subjects were required to make a total of 3 visits to the study site
during the 8-week treatment period.
	Patients in the treatment group showed general improvement in the IBS symptoms than the placebo-treated group. In the placebo group, only changes in abdominal pain scores at weeks 6 and 8 achieved statistical significance.
	Probiotic effects are strain specific suggest that the patented B. coagulans GBI-30, 6086 probiotics may be a safe and effective option for the relief of abdominal pain and bloating for patients with IBS.

	Gupta2020
	India
	Bacillus coagulans LBSC
	
Patients of either sex in the age group of 18–65 years with diagnosis of IBS as per
Rome IV criteria.
	
Subjects those were on antibiotics or laxatives within the preceding 6 weeks, Symptoms of IBD, acute GI tract infection, fever, abdominal mass, signs of bowel obstruction, history of colon cancer or diverticulitis, infection from (HIV), (HBV), (HCV), celiac disease, scleroderma and gastroparesis and hypothyroidism. Subjects having adverse effects or serious adverse effects, pregnancies, disease emergencies, concomitant therapy.
	1- Stool consistency on Bristol stool scale.

2- Severity of symptoms on 5-point Likert scale.

3- Change in gastrointestinal symptom’s severity using IBS severity scoring system (IBS-SSS).

4- Safety evaluations of B coagulans LBSC; measured by evaluating physical examination and vitals, systematic biomarkers, adverse events (AEs) or serious adverse events (SAEs), and Quality of life (QoL) questionnaire.
	Subjects were required to make a total of 5 visits to the study site
during the 80 days treatment period.
	Patients in the treatment group showed general improvement in the IBS symptoms more than the placebo-treated group.
	B. coagulans LBSC was efficacious in alleviating overall pathophysiological
symptoms of IBS and thereby improving inclusive quality of life evaluated.





