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Rotavirus is one of the most common etiologic agent of severe acute 

diarrhea in infants and children which results in high mortality and 

morbidity globally. Prophylactic strategies are required to prevent acute 

rotavirus diarrhea. Recently, the beneficial effect of probiotic therapy in 

control of rotavirus diarrhea was noted in many investigations. This 

systematic review investigated the prophylactic effect of Lactobacillus 

rhamnosus GG on the incidence of acute rotavirus diarrhea in infants and 

children. 

Databases including PubMed, Cochrane Controlled Trial Register 

(CCTR), Google Scholar, Science direct and Ovid (Wolters Kluwer 

health) were searched for articles and reviews from 1980–2013. 

Reviewers selected randomized clinical trials that met the study 

inclusion criteria. The outcome measures included incidence of rotavirus 

diarrhea, duration of diarrhea, and hospital stay.  

The search results included three trials with 1043 eligible patients. The 

results indicated that the use of Lactobacillus rhamnosus GG compared 

with placebo significantly affected the incidence of rotavirus diarrhea 

without influencing the duration of hospital stay. 

Some studies signified the role of Lactobacillus rhamnosus GG in 

preventing acute rotavirus diarrhea; however we did not find sufficient 

trials with certain method to evaluate this influence. 
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Introduction 

Rotavirus infection is one of the most 

common etiologic agents associated with 

severe diarrhea in infants less than 5 years 

globally.1-4  Every year, there are 114 million 

episodes of gastroenteritis, 24 million 

outpatient visits, and 2.4 million 
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hospitalizations worldwide.5 Rotavirus causes 

600,000 deaths each year and is responsible 

for 5% of all deaths in children under 5 years 

of age.5-9 Although the rate of rotavirus 

illnesses is similar in both developed and 

developing countries, almost all mortality 

occur in developing countries.5,10 

Approximately 85% of rotavirus-associated 

deaths were observed in underprivileged 

regions of Africa and Asia.11-16  

Prevention of acute rotavirus diarrhea is not 

easy but extremely essential,17 and affordable 

strategies are highly beneficial in high-risk 

groups.18 Hand washing is an important 

method in prevention since rotavirus can 

survive on human hands for at least four 

hours.19 Therefore, personal hygiene and 

sanitation of food are effective ways to 

reduce the spread of germs, however, they are 

not enough to stop rotavirus infection.20,21 

Although vaccines are the most common 

intervention for control of rotavirus disease,5 

a cost-effective vaccine to prevent diarrhea at 

the population level in worldwide is not yet 

available.17,22 In addition, probiotics are used 

for prevention and therapy of childhood 

diarrhea, however, there is no standard 

therapy for the problem.21 The efficacy of 

LGG for prevention of rotavirus diarrhea is a 

great practical value until more cost-effective 

and convenient preventive methods is 

available.17  

The benefits of probiotics in mild to moderate 

acute diarrhea in children are related to type 

of strain and dose of probiotics (greater for 

doses > 1010-1011 colony-forming units).23 

There are lots of methods for probiotic 

therapy. The use of yogurt (as probiotic) in 

the treatment of diarrhea has been known for 

a long time. 1,24,25 There are conflicting data 

concerning the effect of all probiotics as a 

protective factor against rotavirus infection 

(probiotic as prevent and trial). Significant 

differences have also been noted in efficacy 

and mode of action of different strains.17 

Some evidences suggested that the effect of 

specific probiotic strains can be statistically 

significant in the prevention of primary 

rotaviral acute watery diarrhea.17,22 

Lactobacillus Casei subspecies rhamnosus 

GG, Lactobacillus reuteri, Bifidobacterium 

genus and Saccharomyces boulardii seem to 

be capable factors for improving acute 

diarrhea. 10,24,26,27 Some studies found 

Bifidobacterium bifidum and Streptococcus 

thermophilus useful in prevention of rotavirus 

nosocomial diarrhea. 23,28,30 Lactobacillus 

Casei subspecies rhamnosus (L.GG) has been 

shown to reduce the duration of common 

viral diarrhea illness in a large multicenter 

study in Europe.31 In addition, several 

pediatric clinical trials indicated the efficacy 

of L. GG in the treatment of rotavirus 

gastroenteritis.17 But, the efficacy of L.GG in 

diarrhea prophylaxis has not been adequately 

addressed yet.18 The objective of this study 

was to determine the efficacy of 

Lactobacillus casei ssp. rhamnosus (LGG) as 

a prophylaxis against rotavirus diarrhea in 

children. 

 

Materials and Methods 

Data Sources  

According to our search protocol we 

attempted to include all recent published 

papers representing randomized controlled 

trials (RCT). The databases including 

PubMed, Cochrane Controlled Trial Register 

(CCTR), Google Scholar, Science direct and 

Ovid (Wolters Kluwer health) were searched 

from 1980-2013. Moreover, the references of 

other clinical trials and review articles have 

been considered. The search terms included 

“Probiotics”, “Lactobacillus” “Lactobacillus 

GG”, “Prevention”, “Prophylaxis”, 

“Incidence” “Rotavirus”, “Watery” and 
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Figure1. Identification process for eligible trials 
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“Diarrhea”. The search resulted in finding  

5251 articles among which 272 were selected 

after first screening of titles and abstracts. 

The search strategy and the selected articles 

are detailed in Figure 1. 

Study Selection criteria 

Randomized controlled trials (RTCs) in 

which the Lactobacillus Casei ssp rhamnosus 

(L.GG) were administered for incidence of 

rotavirus diarrhea in infants and children 

were included in this review. In these RCTs, 

the dosages of Lactobacillus GG were more 

than 109 log cfu.mL-1 and the method of 

interventions were different. Placebo or any 

similar agent without probiotic was used in 

the controlled trials. Abstracts and non RCT 

articles as well as studies published in 

languages other than English were excluded 

from the review. Furthermore, the present 

review did not include studies carried out 

through methodology of treatment of 

rotavirus diarrhea, non-rotavirus diarrhea, 

antibiotic-associated diarrhea, and animal 

model studies. Reviewing the titles and/ or 

abstracts identified seven potentially relevant 

studies for full-text review. One RCT by 

Chouraqui et al. studied the efficacy of 

several probiotics as well as Lactobacillus 

rhamnosus, Bifidobacterium longum, and 

Lactobacillus paracasei with some prebiotics 

for prevention of diarrhea in several methods. 

Since the methodology of this article did not 

merely include the effect of LGG it was 

excluded from this review.32 Also, we could 

not find the full text of two articles. The 

characteristics of four articles are illustrated 

in Table 1. 

Data Extraction and Outcome Measures  

 The full text articles extracted from the 

selected studies that met the inclusion criteria 

were reviewed by the two authors. The 

reviewers evaluated the data extraction, 

independently, and entered the data into a 

computer program. All studies were 

examined according to the following list: 

author, year of publication, location, sample 

size, age range, type of probiotic therapy 

(strain, dose, duration and vehicle), and 

control group indicated in table 1. The 

outcome measures extracted from each study 

included 4 components (incidence of 

rotavirus diarrhea, duration of diarrhea, and 

hospital stay). The details are shown in Table 

2. The duration of diarrhea and length of 

hospital stay. 

 

Results 

Search results 

The flow of studies through the selection 

process is demonstrated in Figure 1. Authors 

assessed these studies independently and 

finally identified three RCTs that met the 

inclusion criteria. The RCTs included a total 

of 1043 patients.  All of the trials were 

double blind, randomized placebo-controlled 

and were published in English. In two 

studies, the most common reason for 

hospitalization was a respiratory tract 

infection. Two RCTs only included infants 

and young children (age below 18, and 36 

months); and one RCT included young 

infants older than the age of 12 months. 

Doses used in the therapeutic trials were also 

diverse. The dosages of LGG used in three 

studies were from 1×109 CFU 33 to 6×109 

CFU twice daily 23 to 1×1010 CFU29. The 

LGG administrated with fermented milk or in 

capsules or sachets form. In all studies, the 

probiotic therapy group was compared with a 

placebo control group. RCTs outcome 

measured the incidence and spread rate of 

rotavirus diarrhea including primary outcome 

and duration of diarrhea and duration of 

hospital stay. 

Over effect of intervention  
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Incidence and Prevalence of Rotavirus 

Diarrhea 

 In two RCTs, the results indicated that use of 

LGG significantly influenced the incidence of 

rotavirus diarrhea yielding contradictory 

results. According to Szajewska, use of LGG 

as compared with placebo was associated 

with significant reduced risk of rotavirus 

gastroenteritis 1(2.2%) in LGG group vs. 6 

(16.7%) in control group (RR: 0.13; 95% CI: 

0.02-0.79); however, the prevalence of 

rotavirus infection in the trial was similar in 

LGG and placebo group; 9(20%) in LGG 

group against 10 (27.8%) in placebo group. 

(RR: 0.72; 95% CI (0.33-1.56).34 By the same 

token, in a study by Hojsak, the LGG group 

compared with the placebo group had a 

reduced risk of episodes of diarrhea that was 

7 (1.9) in LGG group vs. 28 (7.7) in placebo 

group (RR 0.24, 95% CI: 0.10-0.50).33 In 

contrast, Mastretta at al. showed that the 

incidence of nosocomial rotavirus infection 

was 27.7%. (95% CI 21.8-33.6) (61of 220 

patients) and the incidence of nosocomial 

symptomatic rotavirus infection was 16.8% 

(37of 220 patients) (95% CI 11.9-21.7) but 

the difference was not significant (p=0.098). 
29 

Duration of Rotavirus Diarrhea  

The effects of LGG on duration of rotavirus 

diarrhea were evaluated in two trials. One 

RCT represented the positive effect of these 

bacteria in decreasing the duration of 

Rotavirus diarrhea. There was a reduced 

duration of gastrointestinal infection that 

lasted >2 days, 19 (5.1%) in LGG group 

against 45 (12.3%) in placebo group (RR 

0.40, 95% CI: 0.25 -0.70)33. Dissimilarly, 

Szajewska reported that there was no 

difference in the duration of diarrhea between 

the LGG group and the placebo group 

(6.3±1.3 days vs. 6.5±2.6 days).35  

Duration of Hospital Stay 

None of these investigations showed 

significant differences between the LGG 

groups and the placebo groups in length of 

hospital stay. In the Hojsak et al. studies, the 

median duration of hospital intervention was 

5 (3-7) in LGG group vs. 4 (4-6) in placebo 

group which was not significantly different.33 

Similar to recent findings, Mastretta studied 

the effect of L. rhamnosus GG between 26 

patients which were divided in two groups 

(12 patients in treatment group and 14 in 

placebo group) and they found no reduction 

in length of hospitalization in treatment group 

compared to placebo group.29 

 

Discussion 

In this article, we reviewed the efficacy and 

outcomes of L. casei ssp rhamnosus GG in 

prevention of rotavirus diarrhea in pediatric 

patients. We were not able to accomplish a 

meta-analysis regarding the effect of L. GG 

on the incidence, duration of rotavirus 

diarrhea and hospitalization of the patients 

This was due to lack of RCTs with certain 

method of intervention against prevention of 

rotavirus diarrhea. In two studies, 

prophylactic administration of Lactobacillus 

GG reduced the risk of rotavirus diarrhea 

particularly in infants and a protective effect 

was mainly observed in Lactobacillus 

group.29,33,34  In one RCT,L. casei GG was 

not found efficient (25% versus 30% of 

placebo) in protecting against rotavirus 

diarrhea.29 In two trials, the effect of 

lactobacillus therapy on duration of diarrhea 

was investigated33,34 and duration of hospital 

stay was also mentioned in one.29 However, 

none demonstrated the positive effect of 

Lactobacillus rhamnosus GG on duration of 

hospital stay. Contradictory results from 

these trials may be caused by differences in 

intervention and study populations. Several 

trials with different methodologies were 
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excluded according to our protocol.21 For 

example, in one RCT, a combination of L.GG 

with specific bovine colostrum-derived 

immunoglobulins was found as an effective 

prophylactic measure for rotavirus diarrhea in 

the infant mouse model.10 Araki et al. 

suggested that oral administration of 

Bifidobacterium breve YIT 4064 significantly 

decreased rotavirus shedding in stool samples 

and prevented rotavirus infection.36,37 In 

addition, although Bifidobacterium bifidum 

and Streptococcus thermophilus were shown 

to prevent rotavirus infection in the study by 

saavedra et al, the prevalence of rotavirus 

infection in LGG and placebo-treated infants 

was similar in our study.  Chandra et al. 

found that prophylactic feeding of L. 

sporogenes had a preventive effect on the 

incidence and duration of acute rotavirus 

diarrhea.38 Similarly, preventive 

administration of Lactobacillus GG reduced 

the symptoms of diarrhea, but no obvious 

prevention of rotaviral infection was noted in 

other studies.2,34 Another source of 

heterogeneity for probiotic trials is the dose 

of probiotics itself. Doses used in the 

therapeutic trials were also diverse.29,39,40 

Thus, comparative studies are needed to 

determine the efficacy of various dosage 

regimens. The optimal schedule (high dose 

once daily vs lower doses more frequently) 

and the duration of treatment with LGG 

required achieving the preventive effective 

dose. It has been speculated that a beneficial 

prophylactic effect can only be expected in 

regular consumption of the probiotic agent. 

Accordingly, several mechanisms have been 

proposed to explain the efficacy of probiotics 

in prevention of diarrhea disease. The 

possible mechanisms include the synthesis of 

antimicrobial substances, competition for 

nutrients required for growth of pathogens, 

competitive inhibition of pathogens, 

modification of toxins or toxin receptors, and 

stimulation of immune response to 

pathogens. 

 

Conclusion 

Review of medical literatures showed the 

efficacy of prophylactic administration of 

LGG in prevention of rotavirus diarrhea in 

infants. The results showed that Lactobacillus 

therapy has no effect on hospital stay. 

According to this review, due to the 

heterogeneity in the results of various studies 

on the preventive effect of Lactobacillus GG 

in acute rotavirus diarrhea, further trials in 

this field seems necessary.  
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