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Appendix 1 - Choosing the Right Strain for Specific Therapeutic 
Applications 

 

Condition Method-

ology 

Most Appropriate 

Probiotic Strain(s) 

Results 

 

Abdominal Pain (Functional) Meta-

analysis 

Lactobacillus rhamnosus 

GG 

Supplementation was associated with a 

significantly higher rate of treatment 

responders (defined as no pain or a 

decrease in pain intensity) in the overall 

population of children with abdominal 

pain-related functional gastrointestinal 

disorders (RR 1.31, 95%; CI 1.08–1.59); 

significant decrease in the perception of 

pain intensity in children with functional 

abdominal pain (SMD 0.44; 95% CI -0.82 

to -0.05)[1]  

Allergic Rhinitis R,DB,PC Lactobacillus acidophilus 

NCFM & Bifidobacterium 

lactis Bl-04 

Tendency for fewer subjects to report 

runny nose in the probiotic group (76 vs 

95%; P=0.078) and to report nasal 

blocking (11 vs 33%; P=0.101); fewer 

subjects had infiltration of eosinophils 

into the nasal mucosa (57 vs 95%; 

P=0.013)[2] 

R,DB,PC Lactobacillus rhamnosus 

GG & Lactobacillus 

gasseri TMC0356 

Significant reduction in nasal blockage 

scores (P<0.05) and reduction in 

symptom-medication scores for nasal 

blockage (P<0.05)[3] 

Amoebiasis (Amoebic 

Dysentery) 

R,DB,PC Saccharomyces cerevisiae 

var boulardii Biocodex 

ScB given in conjunction with 

metronidazole and iodoquinol shortened 

the duration of diarrhoea (12.0 vs 48.0 

hours; P<0.0001), abdominal pain (12.0 

vs 24.0 hours; P<0.001), and fever (12.0 

vs 24.0 hours; P<0.001); amebic cysts 

detected in 18.5% of controls vs 0% of 

ScB treated subjects at the end of follow-

up (P<0.02)[4] 
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R,OL Saccharomyces cerevisiae 

var boulardii Biocodex 

ScB given concurrently with 

metronidazole shortened the duration of 

bloody diarrhoea (42.4 vs 72.0 hours; 

P<0.001) and hastened eradication of 

Entameba histolytica infection in children 

(100% vs 76% clearance at day 5; 

P<0.05)[5] 

Antibiotic Use Meta-

analysis 

Lactobacillus rhamnosus 

GG 

70% reduced risk of developing 

antibiotic-associated diarrhea (AAD) in 

children(P=0.00003)[6] 

Meta-

analysis 

Saccharomyces cerevisiae 

var boulardii Biocodex 

ScB supplementation reduced the risk of 

AAD from 17.2% in controls to 6.7% 

(RR=0.43; 95% CI 0.23-0.78)[7] 

R,DB,PC Lactobacillus acidophilus 

strains CUL-60 and CUL-

21, Bifidobacterium lactis 

CUL-34, & 

Bifidobacterium bifidum 

CUL-20 

Coadministration of the combination with 

antibiotics decreased fecal Candida 

albicans populations immediately 

following antibiotic therapy (P=0.049) [8] 

R,DB,PC Lactobacillus plantarum 

299v 

31% reduced risk of developing loose or 

watery stools (P=0.012); 49% reduced risk 

of experiencing nausea (P=0.0097)[9] 

R,DB,PC Lactobacillus reuteri 

MM53 

Reduced incidence of a number of GI 

symptoms relative to placebo in triple 

therapy-treated children – epigastric pain 

(15% vs 45%; P<0.04), abdominal 

distension (0% vs 25%; P<0.04), disorders 

of defecation (15% vs 45%; P<0.04), and 

halitosis (5% vs 35%; P<0.04)[10] 

R,DB,PC Lactobacillus rhamnosus 

GG, Lactobacillus 

acidophilus LA5, & 

Bifidobacterium lactis 

Bb12 

79% reduced risk of developing AAD 

(P=0.035)[11] 
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Anxiety R,DB,PC Lactobacillus helveticus 

R0052 & Bifidobacterium 

longum R0175 

In healthy subjects, administration 

alleviated markers of psychological 

distress (somatisation, P<0.05; 

depression, P<0.05; and anger–hostility, 

P<0.05) and resulted in a decrease in 

anxiety scores (P<0.06); median urinary 

free cortisol level decreased from 

baseline in probiotic group, but not in 

controls (P=0.04)[12] 

Atopic Eczema Prevention R,DB,PC Lactobacillus paracasei F-

19 

Cumulative incidence of eczema was 

significantly reduced at 13 months (11 vs 

22%; P<0.05)[13] 

R,DB,PC Lactobacillus reuteri 

MM53 

Incidence of eczema was similar in both 

groups at 2 years of age; infants in the 

MM53 group did have less IgE-associated 

eczema (8 vs 20%; P=0.02) and less skin-

prick test reactivity for those infants with 

allergic mothers (14 vs 31%; P=0.02)[14]  

R,DB,PC Lactobacillus rhamnosus 

GG 

49% reduced risk of eczema development 

at 2 years of age (P=0.008); 43% reduced 

risk of eczema at 4 years of age (P<0.05); 

36% reduced risk at 7 years of age[15-17] 

R,DB,PC Lactobacillus rhamnosus 

HN001 

49% reduced risk of eczema development 

at 2 years of age (P=0.01)[18] 

Treatment R,DB,PC Bifidobacterium lactis 

Bb12 

Addition of Bb12 to extensively 

hydrolysed whey formula (EHWF) 

decreased SCORAD score to 0 vs 13.4 in 

EHWF-only controls (P=0.002) in infants 

with AE[19] 

R,DB,PC Lactobacillus fermentum 

VRI-003 

Significantly more probiotic-receiving 

children had an improvement in SCORAD 

index compared to placebo controls (92 

vs 63%; P=0.01); more children in the 

probiotic group had mild AE at the end of 

the study compared to controls (54 vs 

30%; P=0.066)[20] 

Bacterial 

Gastroenteritis  

Clostridium 
difficile 

R,DB,PC Lactobacillus plantarum 

299v 

In antibiotic-treated, critically ill patients, 

299v ingestion prevented colonisation by 

C. difficile (none vs 19%; P<0.05)[21] 
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R,DB,PC Saccharomyces cerevisiae 

var boulardii Biocodex 

In combination with high-dose 

vancomycin, supplementation reduced C. 

difficile recurrence (17% vs 50%; P=0.05) 

[22] 

R,DB,PC  Saccharomyces cerevisiae 

var boulardii Biocodex 

In combination with standard antibiotic 

therapy, ScB supplementation reduced 

the risk of CD recurrence by 57% 

(OR=0.43; 95% CI 0.2-0.97; P=0.04) [23] 
OL Lactobacillus rhamnosus 

GG 

27/32 subjects with relapsing C. difficile 

diarrhea were cleared after a single oral 

administration; the remaining 5 subjects 

relapsed – three of these were re-treated 

and cured; the other two were lost to 

follow-up[24] 

Vancomycin-

resistant 

enterococci 

R,DB,PC Lactobacillus rhamnosus 

GG 

All subjects who received LGG were 

cleared of VRE compared to 8% of 

controls (P<0.001)[25] 

Bacterial Vaginosis R,DB,PC Lactobacillus rhamnosus 

GR-1 & Lactobacillus 

reuteri RC-14 

Following a single dose of tinidazole and 

4 weeks oral treatment, subjects in the 

probiotic group had a higher rate of BV 

cure (88% vs 50%; P=0.001); vaginal flora 

normalised in 75% of probiotic-treated 

subjects compared to 34% of controls 

(P=0.011)[26] 

R,OL Lactobacillus rhamnosus 

GR-1 & Lactobacillus 

reuteri RC-14 

Intra-vaginal application of probiotics 

nightly for 5 days resulted in a 90% cure 

rate by day 30; follow-up at day 6, 15 and 

30 showed cure of BV in significantly 

more probiotic-treated subjects (16, 17 

and 18/20, respectively) compared to 

metronidazole gel treatment (9, 9, and 

11/20, respectively; P=0.016 at day 6, P= 

0.002 at day 15 and P=0.056 at day 

30)[27] 

Bladder Cancer R,DB,PC Lactobacillus casei Shirota Decreased tumor recurrence in patients 

with superficial bladder cancer, (P=0.01) 

except in subjects with recurrent multiple 

tumors [28] 

animal Lactobacillus rhamnosus 

GG 

Significantly increased the number of 

cured mice (P = 0.006) in a murine model 

of bladder cancer[29] 
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Blastocystis Infection R, SB, C Saccharomyces cerevisiae 

var boulardii Biocodex 

In children infected with Blastocystis, 10 

days administration of ScB resulted in 

78% clinical cure rate and 72% 

parasitological cure at day 15 and a 94% 

clinical and parasitological cure rate at 

day 30 (not significantly different from 

metronidazole)[30]  

Chemotherapy-induced 

Diarrhea 

R,OL Lactobacillus rhamnosus 

GG 

41% reduced frequency of severe 

diarrhea in subjects undergoing 5-

fluorouracil-based chemotherapy for 

colorectal cancer (P=0.027); 83% 

reduction in abdominal discomfort scores 

(P=0.025); 55% decreased frequency in 

bowel toxicity-induced dose reductions 

(P=0.0008) [31] 

Chronic Fatigue Syndrome R,DB,PC Lactobacillus casei Shirota Significant decrease in anxiety symptoms 

compared to controls (P=0.01) [32] 

OL Lactobacillus paracasei 

F19,  Bifidobacterium 

lactis Bb12 & 

Lactobacillus acidophilus 

NCFB 1748 

Significant improvement in 

neurocognitive functioning compared to 

baseline (P=0.04)[33] 

Collagenous Colitis R,DB,PC Lactobacillus acidophilus 

LA5 & Bifidobacterium 

lactis Bb12 

Compared to baseline, there was a 

median reduction in weekly bowel 

frequency (32 to 23; P<0.005) and a 

reduction in number of days with liquid 

stools per week (from 6 to 1; 

P<0.005)[34] 

OL Escherichia coli Nissle 

1917 

Decrease in stool frequency from 7.6 to 

3.7/day (P=0.034)[35] 

Colon Cancer – Prevention  R, C Lactobacillus casei Shirota Significant reduction in the occurrence of 

colorectal tumors with moderate or 

severe atypia after 4-years administration 

compared to dietary instruction only 

group[36] 

R,PC Lactobacillus casei Shirota  Decrease in fecal β-glucuronidase activity 

(P<0.05) [37] 



 

 

© Dr Jason A Hawrelak, ND, BNat(Hons), PhD 

drjah13@yahoo.com - 20/03/2013 

 

R,PC Lactobacillus rhamnosus 

GG 

Decrease in fecal β-glucuronidase 

(P<0.01), nitroreductase (P<0.01), and 

glycocholic acid hydrolase (P<0.05)  

activities compared to baseline; 

decreased urinary p-cresol levels 

(P<0.05)[38] 

OL Lactobacillus acidophilus 

NCFM 

Decrease in the activities of fecal 

bacterial enzymes compared to baseline 

– β-glucuronidase (P<0.001), 

nitroreductase (P<0.002), and 

azoreductase (P<0.02)[39] 

Constipation R,PC Bifidobacterium animalis 

DN-173 010 

In constipated women, ingestion of DN-

173 010 resulted in a significant increase 

in stool frequency after one week (3.5 vs 

2.4 per week; P<0.01) and two weeks (4.1 

vs 2.4 per week; P<0.01); stool 

consistency also improved (P<0.01)[40] 

R,DB,PC Bifidobacterium lactis 

Bb12 

In elderly nursing home residents, 

defecation frequency improved after 

Bb12 ingestion (P=0.038), as did the 

number of days experiencing normal 

bowel movements (P=0.002) [41] 

R,DB,PC Escherichia coli Nissle 

1917 

Increase in number of stools per week 

(4.9 vs 2.6; P<0.001) and a decrease in 

occurrence of hard stools (both 

P<0.05)[42] 

R,DB,PC Lactobacillus casei Shirota Significant decrease in occurrence of 

moderate and severe constipation 

(P<0.001) and in occurrence of hard 

stools (P<0.001); increase in defecation 

frequency (P=0.004); improvement in 

stool consistency (P<0.001)[43] 

Cow’s Milk Allergy R,OL Lactobacillus rhamnosus 

GG 

In combination with a dairy exclusion 

diet, supplementation significantly 

increased the number of infants with 

cow’s milk allergy who acquired tolerance 

after 6 months (P=0.017) and 12 months 

(P=0.006)[44] 
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Crohn’s Disease R,OL Saccharomyces cerevisiae 

var boulardii Biocodex 

In combination with mesalamine, 

probiotic treatment reduced relapse rate 

compared to mesalamine alone (6% vs 

38%; P=0.04)[45] 

Cystic Fibrosis R,SB,PC, 

CO 

Lactobacillus rhamnosus 

GG 

37% decrease in incidence of pulmonary 

exacerbations in children (P=0.003); 50% 

reduction in hospital admissions 

(P=0.001)[46] 

Diverticular Disease  OL Escherichia coli Nissle 

1917 

Addition to standard treatment resulted 

in significant lengthening of remission 

(2.4 vs 14.1 months; P<0.001)[47] 

Gastroesophageal Reflux R,DB,PC Lactobacillus reuteri 

MM53 

In infants with gastrooesophageal reflux, 

consumption of MM53 reduced daily 

regurgitation episodes (P<0.001), 

accelerated gastric emptying (P=0.01), 

and reduced gastric distension 

(P=0.01)[48] 

Gastrointestinal Candidiasis  R,DB,PC Lactobacillus rhamnosus 

GG 

69% decreased risk of gastrointestinal 

Candida colonization in preterm infants 

(P=0.01); significantly reduced enteric 

Candida population in infants who were 

colonized (P=0.005) [49] 

Giardia Infection R,DB,PC Saccharomyces cerevisiae 

var boulardii Biocodex 

Addition of ScB to metronidazole 

treatment improved cure rate from 83% 

to 100% (P=0.027)[50] 

R,DB,PC Saccharomyces cerevisiae 

var boulardii Biocodex 

In children suffering from chronic 

diarrhoea post-Giardia infection, 

administration of ScB resulted in a 65% 

decrease in stool frequency (vs 15% in 

controls; P=0.0006) and histological 

improvement in the jejuna mucosa (70% 

improved vs 10% of controls; 

P=0.0007)[51] 

animal Lactobacillus johnsonii 

La1 

Ingestion of La1 prior to Giardia 

inoculation decreased numbers of 

infected gerbils compared to placebo-

treated animals (27 vs 83%; P=0.01); after 

14 days, 100% of La1-treated animals 

were Giardia-free vs  57% of controls 

(P=0.02); prevented parasite-induced 

mucosal damage[52] 
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animal Lactobacillus rhamnosus 

GG 

Ingestion of LGG prior and post-Giardia 

inoculation significantly reduced cyst 

excretion throughout the infection 

(P<0.05), decreased numbers of 

trophozoites in the small intestine 

(P<0.05), and shortened the duration of 

infection (13 vs 25 days in controls; 

P<0.05)[53] 

Helicobacter pylori infection R,DB,C Lactobacillus casei DN-

114 

Addition of DN-114 to triple therapy 

resulted in eradication of H. pylori in 92% 

of subjects vs 85% in controls (P=0.0045) 

[54] 

R,DB,PC Lactobacillus johnsonii 

La1 

In asymptomatic children, daily La1 

ingestion for 3-weeks resulted in H. pylori 

eradication in 15% of subjects vs 1.5% in 

controls (P<0.01) [55] 

R,DB,PC Lactobacillus reuteri 

MM53 

Treatment with omeprazole + MM53 

eradicated H. pylori in 60% of subjects 

after 30 days compared to none in the 

placebo + omeprazole group 

(P<0.0001)[56]  

R,OL Lactobacillus acidophilus 

LA5 & Bifidobacterium 

lactis Bb12 

4 weeks pretreatment with probiotics 

improved H. pylori eradication rates from 

71 to 85% (P<0.05) after quadruple 

therapy in subjects in which triple 

therapy had failed[57] 

R,OL Lactobacillus casei Shirota Addition of Shirota to triple therapy 

resulted in eradication of H. pylori in 94% 

of subjects vs 76% in controls 

(P<0.05)[58] 

R,OL Saccharomyces cerevisiae 

var boulardii Biocodex 

In H. pylori positive children, 8 weeks of 

ScB administration in combination with 

inulin resulted in 12% eradication rate vs 

0% in untreated controls[59] 

OL Lactobacillus acidophilus 

LA5 & Bifidobacterium 

lactis Bb12 

Daily ingestion for 6 weeks resulted in 

decreased H. pylori density (P=0.006) and 

gastritis (P=0.015) on the antrum, as well 

as decreased urea breath test values 

compared to baseline (P<0.05) [60] 
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OL Lactobacillus acidophilus 

NAS 

Daily ingestion over a 2-month period 

resulted in eradication of H. pylori in 43% 

of subjects [61] 

HIV/AIDS-associated 

Diarrhea 

DB,PC Lactobacillus rhamnosus 

GR-1 & Lactobacillus 

reuteri RC-14 

Increase in CD4 counts observed in 

probiotic-treated female HIV-infected 

subjects compared to a decrease in 

controls  (P<0.02); all probiotic-treated 

subjects were free of diarrhea after 15 

days treatment vs 9% of controls [62] 

Hypercholesterolemia R,DB,PC Lactobacillus plantarum 

299v 

10% decrease in total cholesterol 

(P<0.05) and 7% decrease in LDL (P<0.05) 

compared to baseline after 6 weeks[63] 

OL Bacillus coagulans 

ATCC#31284 

32% decrease in total cholesterol over a 

3-month period[64] 

Immune Enhancement: 

Decreased Rates of Infection 

R,DB,PC Bifidobacterium lactis 

Bb12 

Reduced fever episodes by 34% 

(P<0.001), diarrhea episodes by 58% 

(P<0.001),  and duration of diarrhea by 

37% (P<0.001) in infants [65] 

R,DB,PC Lactobacillus acidophilus 

NCFM 

Reduced fever incidence by 53% 

(P=0.0085) and coughing incidence by 

41% (P=0.027) in children; use of 

antibiotics reduced by 68% (P=0.0002); 

32% reduction in days absent from 

childcare (P=0.002)[66] 

R,DB,PC Lactobacillus acidophilus 

NCFM & Bifidobacterium 

lactis Bi07 

Reduced fever incidence by 73% 

(P=0.0009), coughing incidence by 62% 

(P=0.005), and rhinorrhea incidence by 

59% (P=0.03) in children; use of 

antibiotics reduced by 84% (P<0.0001); 

28% reduction in days absent from 

childcare (P<0.001)[66]  

R,DB,PC Lactobacillus fermentum 

CECT5716 

Over a 6-month period, there was a 46% 

reduced incidence of gastrointestinal 

infections (P=0.032), a 26% reduction in 

respiratory tract infections (P=0.022), and 

a 30% reduction in the total number of 

infections (P=0.003) in infants; the 

incidence of recurrent respiratory tract 

infections was reduced by 72%[67] 
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R,DB,PC,C

O 

Lactobacillus fermentum 

VRI-003 

Over a 4-month winter period, elite male 

distance runners taking the probiotic 

reported less than half the number of 

days of respiratory symptoms (30 vs 72; 

P=0.00006) compared with placebo; 

illness severity was also decreased 

(P=0.06)[68] 

R,DB,PC Lactobacillus johnsonii 

La1 

Percentage of days with infections 

decreased from 15.4 at baseline to 5.7 

during probiotic treatment in elderly 

hospital inpatients (P=0.018); this was 

significantly greater than the reduction in 

controls (P=0.047)[69] 

R,DB,PC Lactobacillus reuteri 

MM53 

Reduced fever episodes by 73% 

(P<0.001), diarrhea episodes by 94% 

(P<0.001), duration of diarrhea by 75% 

(P<0.001), and child care absences by 

67% (P=0.015) in infants[65] 

R,DB,PC Lactobacillus reuteri 

MM53 

58% reduction in number of subjects 

reporting sick days in the MM53 group 

compared to placebo (P<0.01); amongst 

shift workers, 33% of those in the placebo 

group reported sick over the 80 day study 

period vs none in the MM53 group 

(P<0.005)[70] 

R,DB,PC Lactobacillus rhamnosus 

GG 

16% fewer days absent from  day care in 

children (P=0.03); 19% reduction in 

antibiotic use for respiratory tract 

infections (P=0.03) [71] 

R,DB,PC Lactobacillus rhamnosus 

GG 

34% reduced risk of upper respiratory 

tract infections in toddlers; 43% reduced 

risk of respiratory tract infections lasting 

longer than 3 days; significantly fewer 

number of days with respiratory tract 

symptoms (all P<0.001); trend for 

reduced number of days with 

gastrointestinal symptoms (P=0.06)[72] 
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R,DB,PC Lactobacillus rhamnosus 

GG & Bifidobacterium 

lactis Bb12 

56% reduced risk of otitis media in 

toddlers (P=0.014); 48% reduced risk of 

antibiotic prescription (P=0.015); 49% 

reduced risk of recurrent respiratory tract 

infections (P=0.022)[73] 

Infantile Colic  R,OL Lactobacillus reuteri 

MM53 

Significant reduction in daily crying time 

by day 7 in the MM53 group compared to 

the simethicone group (P=0.005); 

improvement continued until day 28, 

when median crying time was reduced to 

51 mins/day in the MM53 group vs 145 

mins/day in controls (P<0.001)[74] 

Intestinal Dysbiosis  OL Lactobacillus rhamnosus 

GG 

Significant increases in fecal 

concentrations of bifidobacteria and 

lactobacilli (both P<0.05); decrease in 

lecithinase-negative clostridia 

concentrations [75]  

R,DB,PC Bifidobacterium lactis 

Bb12 

Significant increases in fecal 

concentrations of bifidobacteria 

(P<0.001) in preterm infants compared to 

placebo; decrease in enterobacteria 

(P=0.015) and clostridia (P=0.014) [76] 

R,DB,PC Bifidobacterium lactis 

HN019 

Significant increases in fecal 

concentrations of bifidobacteria 

(P<0.0005), lactobacilli (P<0.005), and 

enterococci (P<0.005) compared to 

baseline; decrease in coliforms 

(P<0.005)[77] 

R,DB,PC Lactobacillus johnsonii 

La1 

Significant increase in fecal bifidobacteria 

(P<0.01) and lactobacilli (P<0.001) 

compared to placebo period; decrease in 

lecithin-positive clostridia (P<0.05)[78] 

R,PC Lactobacillus casei Shirota Significant increase in fecal bifidobacteria 

concentrations compared to controls 

(P<0.05)[37] 
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Intestinal transit time - slow R,TB,PC Bifidobacterium lactis 

HN019 

In subjects with functional 

gastrointestinal symptoms (i.e., 

abdominal pain and flatulence) and a 

tendency towards constipation, two 

weeks supplementation with a high dose 

of HN019 resulted in a 57% decrease in 

gut transit time (49.2 to 21.0 hours; 

P<0.001 versus placebo) and in the low 

dose group, there was a 31% decrease in 

gut transit time (59.5 hours to 41.0 hours; 

P<0.001 versus placebo)[79] 

R, OL Bifidobacterium animalis 

DN-173 010 

In elderly patients with a gut transit time 

(GTT) of over 40 hours, two weeks 

supplementation was found to decrease 

GTT by 47% (61.6 hours to 32.9 hours; 

P<0.001); In elderly patients with a GTT of 

below 40 hours, two weeks 

supplementation was found to decrease 

GTT by 12% (24.6 hours to 21.7 hours; 

P<0.001 compared to baseline)[80] 

Irritable Bowel Syndrome R,DB,PC Bifidobacterium animalis 

DN-173 010 

In patients with constipation-

predominant IBS, consumption of this 

strain resulted in a reduction in 

abdominal distension (P=0.02), an 

acceleration of gut transit time (P=0.049), 

a reduction in overall IBS symptom 

severity (P=0.032), as well as abdominal 

pain/discomfort (P=0.044), bloating 

(P=0.059), and flatulence scores 

(P=0.092)[81] 

R,DB,PC  Bifidobacterium infantis 

35624  

Administration to women with IBS 

resulted in significant reductions in 

abdominal pain/discomfort (P=0.023), 

bloating/ distension (P=0.046), feeling of 

incomplete evacuation (P<0.04), sense of 

straining at stool (P<0.02), passage of gas 

(P<0.04) and composite IBS symptom 

scores (P=0.013) compared to controls; 

significant improvement in bowel habit 

satisfaction (P<0.02) [82] 
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R,DB,PC  Bifidobacterium infantis 

35624  

Composite and individual scores for 

abdominal pain/discomfort, bloating/ 

distension, and bowel movement 

difficulty were significantly lower than for 

placebo for those randomized to B 

infantis 35624 for most weeks of the 

treatment phase (all P<0.05); 

improvement in interleukin-10 to 

interleukin-12 ratio – suggesting an anti-

inflammatory effect[83] 

R,DB,PC Lactobacillus acidophilus 

strains CUL-60 and CUL-

21, Bifidobacterium lactis 

CUL-34, & 

Bifidobacterium bifidum 

CUL-20 

Significant reduction in composite IBS 

symptom score (P=0.0217) and 

improvement in quality of life scores 

(P=0.0068) compared to controls[84] 

R,DB,PC,C

O 

Lactobacillus fermentum 

VRI-003 

Significant reductions in abdominal pain 

(P=0.041), constipation (P=0.045), 

alternating bowel habit (P=0.021), 

flatulence (P=0.001), and bloating 

(P=0.006) scores observed after probiotic 

treatment, but not after placebo 

treatment[85] 

R,DB,PC Lactobacillus plantarum 

299v 

All subjects in 299v group reported 

improvement in abdominal pain scores vs 

58% of controls (P=0.012); more 299v-

treated subjects rated their overall IBS 

symptoms as improved (95 vs 15%; 

P<0.0001) [86] 

R,DB,PC Lactobacillus rhamnosus 

GG, Lactobacillus 

rhamnosus Lc705, 

Propionibacterium 

freudenreichii ssp. 

shermanii JS & 

Bifidobacterium breve 

Bb99 

42% reduction in composite IBS symptom 

score versus 6% in placebo group 

(P=0.015); borborygmi  reduced 

compared to controls (P=0.008)[87] 
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R,DB,PC Lactobacillus rhamnosus 

GG, Lactobacillus 

rhamnosus Lc705, 

Propionibacterium 

freudenreichii ssp. 

shermanii JS & 

Bifidobacterium lactis 

Bb12 

37% reduction in composite IBS symptom 

score versus 9% in placebo group 

(P=0.0083); reduction in abdominal 

distension (P=0.023) and pain (P=0.052) 

scores compared to controls[88] 

R,DB,PC VSL#3 Significant reduction in flatulence scores 

compared to placebo (P=0.011)[89] 

R,DB,PC VSL#3 Significant reduction in abdominal 

bloating scores from baseline in VSL#3 

group but not in controls (P=0.046)[90] 

Lactose Intolerance  R,SB,CO Lactobacillus acidophilus 

LA5 

Significantly decreased breath hydrogen 

values after ingestion of La5-inoculated 

milk (P<0.05)[91] 

R,SB,CO Lactobacillus acidophilus 

NCFM 

90% of subjects who were symptomatic 

following ingestion of uninoculated milk 

experienced a reduction in symptoms 

following ingestion of milk inoculated 

with NCFM; mean symptoms were 

significantly reduced (P<0.001)[92] 

Liver Cirrhosis R,PC Escherichia coli Nissle 

1917 

Increased fecal concentrations of 

lactobacilli and bifidobacteria; decreased 

stool counts of potentially pathogenic 

bacteria (P<0.001 vs controls); decreased 

level of endotoxin (P=0.07) and overall 

Child-Pugh score (P=0.07)[93] 

OL Lactobacillus casei Shirota Significantly improved neutrophil 

phagocytic capacity compared to baseline 

(P<0.05)[94] 

Mastitis  R,DB,C Lactobacillus fermentum 

CECT5716 

In women with infectious mastitis, 

ingestion of CECT5716 for three weeks 

was superior to antibiotic therapy in 

decreasing bacterial counts in breast milk 

(P<0.001), increasing lactobacilli counts in 

milk, and decreasing breast pain scores 

(P<0.001); they also had a lower rate of 

mastitis recurrence (10.5% vs 30.7%; 

P<0.001)[95] 
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R,DB,C Lactobacillus salivarius 

CECT5713 

In women with infectious mastitis, 

ingestion of CECT5713 for three weeks 

was superior to antibiotic therapy in 

decreasing bacterial counts in breast milk 

(P<0.001), increasing lactobacilli counts in 

milk, and decreasing breast pain scores 

(P<0.001); they also had a lower rate of 

mastitis recurrence (7.1% vs 30.7%; 

P<0.001)[95] 

R,PC Lactobacillus salivarius 

CECT5713 & L. gasseri 

CECT5714 

In women with lactational staphylococcal 

mastitis, all mastitis signs were 

eliminated by day 14 in the probiotic 

group; mastitis persisted in all women in 

the control group; ~100-fold decrease in 

milk staphylococcal counts in probiotic 

group and the two strains were isolated 

in the breastmilk of 60% of this group[96] 

Nonalcoholic Fatty Liver Disease R, DB, PC Lactobacillus rhamnosus 

GG 

In obese children, LGG supplementation 

resulted in a decrease in alanine 

aminotransferase concentration (P=0.03) 

and in antipeptidoglycan-polysaccharide 

antibodies (P=0.03)[97] 

Nosocomial Diarrhoea  Meta-

analysis 

Lactobacillus rhamnosus 

GG 

LGG administration for the duration of 

hospital stay was associated with 

significantly lower rates of diarrhoea (RR= 

0.37, 95% CI 0.23-0.59) and symptomatic 

rotavirus gastroenteritis (RR= 0.49, 95% 

CI 0.28-0.86) in hospitalised children [98]  

NSAID use/Erosive Gastritis OL Lactobacillus rhamnosus 

GG 

LGG pre-treatment significantly reduced 

gastric permeability caused by 

indometacin administration (P=0.012)[99] 

Postpartum Obesity R,DB,PC Lactobacillus rhamnosus 

GG & Bifidobacterium 

lactis Bb12 

At 12 months postpartum, central obesity 

occurred in 25% of probiotic-treated 

subjects versus 43% in the placebo group; 

proportion of body fat was also 3.5% 

lower (P=0.018)[100] 

Prevention of Dental Caries R,DB,PC Lactobacillus rhamnosus 

GG 

49% reduced risk of dental caries in 

children (P=0.004)[101] 

R,DB,PC,C

O 

Bifidobacterium lactis 

Bb12 

Significantly decreased salivary levels of 

Streptococcus mutans (P<0.05)[102] 
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R,DB,PC Lactobacillus reuteri 

MM53 

Ingestion of probiotic lozenge 

significantly decreased oral carriage of 

Streptococcus mutans (P<0.05)[103] 

Prevention of Gestational 

Diabetes 

R,DB,PC Lactobacillus rhamnosus 

GG & Bifidobacterium 

lactis Bb12 

Probiotic combination reduced frequency 

of gestational diabetes by 62% 

(P=0.003)[104] 

Radiation-induced Diarrhoea R,DB,PC VSL#3 In subjects undergoing adjuvant 

postoperative radiation therapy for 

sigmoid, rectal, or cervical cancer, VSL#3 

significantly reduced incidence of 

radiation-induced diarrhoea (52% vs 32%; 

P<0.001); daily bowel movements were 

reduced (14.7 vs 5.1; P<0.05); incidence 

of severe diarrhoea was reduced (55% vs 

1%; P<0.001)[105] 

R,OL Lactobacillus acidophilus 

NCFB-1748 

In patients receiving external pelvic 

radiotherapy for cervical or uterine 

cancer, diarrhoea incidence was 

significantly reduced (27 vs 90%; 

P<0.01)[106] 

Small Intestinal Bacterial 

Overgrowth  

R, OL Lactobacillus casei, 

Lactobacillus plantarum, 

Streptococcus faecalis, 

and Bifidobacterium 

brevis (Bioflora – multi-

strain product from 

Argentina) 

82% of subjects who received probiotic 

treatment for 5 days had a clinical 

improvement in symptoms vs 52% in the 

metronidazole group (P=0.036)[107] 

OL Lactobacillus casei Shirota 64% of subjects had a reversal in their 

positive early first rise in breath hydrogen 

after lactulose test results; median time 

of first rise in breath hydrogen increased 

from 45 to 75 minutes (P=0.03); 28% 

decrease in flatulence scores from 

baseline (P=0.04)[108] 

Small Intestinal Damage R,DB,PC Saccharomyces cerevisiae 

var boulardii Biocodex 

In children suffering from post-Giardia 

intestinal damage, ScB administration 

resulted in histological improvement in 

the jejuna mucosa of affected children 

(70% improved vs 10% of controls; 

P=0.0007) [51] 
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R,DB,PC Saccharomyces cerevisiae 

var boulardii Biocodex 

In Crohn’s disease patients with intestinal 

hyperpermeability, administration of ScB 

resulted in improved intestinal 

permeability (IP) compared to baseline, 

whereas IP worsened in the placebo 

group (P=0.0005 vs baseline)[109]  

OL Saccharomyces cerevisiae 

var boulardii Biocodex 

Administration of ScB resulted in the up-

regulation of brush border digestive 

enzyme activity – sucrase (82%), lactase 

(77%), and maltase (75%; all P<0.05)[110] 

OL Saccharomyces cerevisiae 

var boulardii Biocodex 

Administration of ScB resulted in the up-

regulation of brush border digestive 

enzyme activity – lactase, a-glucosidase, 

and alkaline phophatase (all P<0.01 vs 

baseline). ScB also enhanced maturation 

of enterocytes.[111] 

Systemic Sclerosis OL Lactobacillus rhamnosus 

GG 

Decreased gastrointestinal symptoms 

(from baseline) in patients with systemic 

sclerosis, including reflux (P<0.05), 

bloating (P<0.01), and emotional 

(P<0.05)[112] 

Traveller’s Diarrhoea (TD) – 
Prevention 

R,PC Lactobacillus acidophilus 

LA5 & Bifidobacterium 

lactis Bb12 

Significantly fewer tourists given 

probiotics developed TD (43% vs 71%; 

P<0.001)[113] 

R,DB,PC Lactobacillus rhamnosus 

GG 

Risk of developing TD reduced in LGG 

group compared to placebo group (3.9 vs 

7.4%; P=0.05); 47% reduced risk of 

developing TD[114] 

R,DB,PC Saccharomyces cerevisiae 

var boulardii Biocodex 

21% reduction in incidence in 250mg/day 

group (P<0.007) and 25% reduction with 

500mg/day (P<0.002) compared to 

placebo[115] 

Ulcerative 

Colitis 

Inducing 

remission 

R,DB,C Escherichia coli Nissle 

1917 

In conjunction with standard IBD therapy 

(corticosteroids), remission rate (P=0.05) 

and time to remission was equivalent to 

mesalazine(P=0.009); duration of 

remission was also equivalent 

(P=0.017)[116] 
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R,DB,PC VSL#3 At 6 weeks, 33% of VSL#3-treated 

subjects achieved a >50% in the UC 

disease activity index versus 10% of 

controls (P=0.001); at week 12, 43% of 

subjects in the VSL#3 group were in 

remission vs 16% of controls 

(P<0.001)[117] 

R,DB,PC VSL#3 In conjunction with standard IBD therapy 

(steroid induction and mesalamine 

maintenance), remission was achieved in 

93% of VSL#3-treated children vs 36% of 

controls (P<0.001); 21% relapsed within 1 

year versus 73% of controls 

(P=0.014)[118] 

Maintaining 

remission 

R,DB,C Escherichia coli Nissle 1917 Equally effective as mesalazine in preventing 
relapse (P=0.003)[119] 

R,OL Lactobacillus rhamnosus GG Equally effective as mesalazine in maintaining 
clinical remission; significantly more effective 
than mesalazine in prolonging the relapse-
free time (P<0.05)[120] 

OL Escherichia coli Nissle 

1917 

At 12 months, the relapse rate was 25% 

in probiotic-treated teens vs 30% in the 

mesalazine group[121] 

OL VSL#3 After 12-months, 15 of the 20 

participants remained in remission, which 

compares favourably to rates of 

remission observed during long-term 

mesalazine therapy.[122] 

Preventing 

pouchitis 

R,DB,PC VSL#3 Remission was maintained at one year in 

85% of VSL#3-treated patients vs 6% of 

controls (P<0.0001)[123] 

OL Lactobacillus rhamnosus 

GG 

Significantly delayed first onset of 

pouchitis compared to no-treatment 

controls (cumulative risk at 3 years: 7 vs 

29%; P=0.011)[124] 

Treating 

pouchitis 

OL VSL#3 69% of subjects achieved remission after 

treatment; significant reductions in mean 

pouchitis disease activity index scores 

from baseline (P<0.01)[125] 
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Urinary Tract Infection R,DB,C Lactobacillus rhamnosus 

GR-1 & Lactobacillus 

reuteri B-54 

In women with recurrent UTIs, weekly 

intra-vaginal application resulted in a 73% 

decrease in UTI incidence compared to 

the previous year (1.6 infections vs 6.0; 

P=0.001)[126] 

Vaginal Candidiasis R,DB,PC Lactobacillus acidophilus 

NAS 

In HIV-infected women, weekly intra-

vaginal application of NAS was associated 

with a 50% reduced risk of vaginal 

candidiasis (P=0.09)[127] 

R,DB,PC Lactobacillus rhamnosus 

GR-1 & Lactobacillus 

reuteri RC-14 

After a single dose of fluconazole and 4 

weeks oral treatment, subjects in the 

probiotic group had reduced Candida 

colonization (10% vs 39%; P=0.014) and 

decreased vaginal discharge (10% vs 35%; 

P=0.03)[128] 

R,PC,CO Lactobacillus acidophilus 

LA5 

Mean number of infections per 6 months 

decreased while taking the probiotic 

(0.38 vs 2.54; P=0.001); Incidence of 

Candida colonisation decreased during 

probiotic treatment (0.84 vs 3.23 per 6 

months; P=0.001)[129] 

OL Lactobacillus rhamnosus 

GG 

Twice daily intra-vaginal application of 

LGG resulted in decreased symptoms of 

VC, as well as less erythema and 

discharge; 4/5 women who were positive 

for Candida at baseline had negative 

cultures at the end of 7 days[130] 

Vaginal Dysbiosis R,DB,PC Lactobacillus rhamnosus 

GR-1 & Lactobacillus 

reuteri RC-14 

60% of post-menopausal women had a 

reduction in Nugent score by at least 2 

grades after oral ingestion of the 

probiotic vs 16% of controls (P=0.0001); 

median Nugent score decreased by 3 

grades in the probiotic group vs 0 in 

controls after 14 days treatment 

(P=0.0001)[131] 

R,PC Lactobacillus rhamnosus 

GR-1 & Lactobacillus 

reuteri RC-14 

Ingestion of the probiotic resulted in a 

significant increase in vaginal lactobacilli 

(P=0.01), as well as a decrease in vaginal 

yeasts (P=0.01) and coliform bacteria 

(P=0.001) populations compared to 

controls[132] 
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OL Lactobacillus rhamnosus 

GR-1 & Lactobacillus 

reuteri RC-14 

In women diagnosed with either bacterial 

vaginosis or vaginitis, after antibiotic 

therapy and 15 days oral probiotic 

therapy, 92% of subjects had complete 

lactobacilli vaginal recolonization[133] 

Viral 

Gastroenteritis 

Prevention R,DB,PC Bifidobacterium lactis 

Bb12 & Streptococcus 

thermophilus 

In infants admitted to a chronic medical 

hospital, probiotic supplementation 

reduced diarrhea incidence (7 vs 31%; 

P=0.035) and rotavirus shedding (10 vs 

39%; P=0.025)[134]  

R,DB,PC Lactobacillus rhamnosus 

GG 

In hospitalised children, relative risk of 

rotavirus gastroenteritis was reduced by 

87% (P=0.02)[135] 

Treatment Meta-

analysis 

Lactobacillus rhamnosus 

GG 

Significantly reduced duration of 

rotavirus diarrhea by 2.1 days in children 

(P=0.006); risk of diarrhoea lasting >7 

days was reduced by 75% (P=0.01)[136] 

R,DB,PC Lactobacillus reuteri 

MM53 

Duration of diarrhea reduced from 2.5 

days in the placebo group to 1.5 days in 

MM53-treated toddlers (P=0.01)[137] 

R,DB,PC VSL#3 On day 4 of treatment, 89% of VSL#3-

treated children were recovered vs 40% 

of controls (P<0.001)[138] 

 

Table 4: The most appropriate probiotic strain(s) to use for a variety of clinical 

applications.(Note: Table 4 highlights only those strains widely discussed in the peer- 

reviewed literature with a focus on those that are also commercially available). R = 

randomized; DB = double-blind; PC = placebo-controlled; OL = open-label; CO = 

crossover; C = controlled; SB = single-blind; TB = triple blind.  
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