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ABSTRACT

Gut dysbiosis is one of the risk factors to cause acute diarrhoea in
children. Lactobacillus rhamnosus GG (L. rhamnosus GG) is one of
the most studied probiotic strains and its efficacy in acute diarrhoea
is validated in various clinical studies. The current systematic review
aimed to evaluate the efficacy of L. rhamnosus GG in paediatric acute
diarrhoea by using the clinical studies published in the last decade (till
September 2023). Articles were retrieved from five online databases
and screened as per the pre-designed protocol. The quality of the
studies that qualified was assessed using the Physiotherapy Evidence
Database (PEDro) scale. The studies were critically reviewed for the
efficacy of L. rhamnosus GG in various parameters related to paediatric
acute diarrhoea conditions. After screening 1758 articles for eligibility,
six studies were considered in the current study. Every study that
was included was of a moderate-to-good quality. L. rhamnosus GG
supplementation in combination with standard therapy shows better
improvement in diarrhoea duration, stool consistency, stool frequency,
and duration of hospital stay as compared to standard therapy alone
supplementation. The study’s findings are consistent with the results of
previous studies and suggest that the supplementation of Lactobacillus
rhamnosus GG is an effective adjunct therapy in paediatric acute
diarrhoea conditions.

KeYWOI’dS: Lactobacillus rhamnosus GG, Diarrhoea, Children,
Infant, Systematic Review
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Introduction

Diarrhoea, a clinical condition characterised by frequent
and abnormal passage of loose and watery stools, is one
of the most common gastrointestinal disease conditions
among the paediatric population.? Globally, diarrhoea
is the second primary cause of death among children
(especially among developing countries), affecting around
1.7 billion children and causing 525,000 children mortality
each year.? Various studies have estimated the prevalence
rates of acute diarrhoea among the Indian paediatric
population, and it is estimated that acute diarrhoea is
the third-most common cause of mortality among the
Indian paediatric population of less than 5 years of age,
causing approximately 13% (~ 300 000 children) mortality
per year.? Diarrhoea is categorised into two types (based
on the duration of symptoms): acute diarrhoea (symptoms
lasting for 14 days or less) and persistent/ chronic diarrhoea
(symptoms lasting for more than 14 days).*

As acute diarrhoea is highly prevalent among the paediatric
population, various risk factors have been identified that
might be responsible for the cause of acute diarrhoea
including viral infections, bacterial infections, reduced
water consumption, unhygienic sanitation practices, poor
handwashing practices, unsafe faeces disposal method, less
mother/ caregiver knowledge, travelling, improper eating
habits, intestinal parasitic infections, and low immunity
status.5™°

The human gastrointestinal tract is a hub for trillions of
micro-organisms, collectively known as the gut microbiota,
which is essential to several attributes of host physiology,
such as digestion, nutrient absorption, immune regulation,
and protection against pathogens.!"* Dysbiosis, defined
as the imbalance in the composition and function of the
residential microbiome, is a complex and multifaceted
condition.® Various studies have concluded that gut
microbiome plays an important role in mental health,
respiratory health, metabolic parameters, dermatological
health, and cardiovascular health and hence gut microbiome
dysbiosis is linked with various disease conditions.’® Gut
dysbiosis can occur due to various factors, including diet,
environmental exposures, and medications. In paediatric
individuals, the gut microbiota is still developing and
evolving, making them particularly vulnerable to dysbiosis.
One of the most prevalent and concerning outcomes of
gut dysbiosis in children is the increased occurrence of
acute diarrhoea.®

Probiotics, as defined by the World Health Organization
(WHO), are live microbes that give the host health benefits
when given in sufficient quantities.’® Numerous studies
have shown that probiotics have diverse mechanisms of
action that provide many health benefits to the host.?
While various micro-organisms are identified and the
research of identifying newer microbes is still ongoing,
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currently microbes from the Lactobacillus, Saccharomyces,
Bifidobacterium, Enterococcus, Pediococcus, Streptococcus,
Leuconostoc, Bacillus, and Escherichia genus are identified
as probiotics.?!

Lactobacillus rhamnosus GG (L. rhamnosus GG), isolated
from healthy human intestines, is one of the most widely
studied probiotics.?>% Numerous clinical studies have
demonstrated the benefits of L. rhamnosus GG in various
disease conditions, including diarrhoea, gastroenteritis,
allergy, necrotising enterocolitis, irritable bowel syndrome
(IBS), neonatal hyperbilirubinemia, inflammatory bowel
disease (IBD), infantile colic pain, oral and dental health,
and hepatic health.?*32 The present research aimed
to investigate the effectiveness of L. rhamnosus GG in
paediatric acute diarrhoea conditions by conducting a
Preferred Reporting Items for Systematic Reviews and
Meta-analysis (PRISMA) compliant systematic review of
randomised controlled studies published in the past decade
(from 2012 to 2023).

Method
Study Conduction

The PRISMA reporting guideline was followed for conducting
the current review study.** The review methods were
previously established before the initiation of the review.
The study was conducted as per a pre-developed study
protocol.

Review Question

The review question was framed based on PICOS
(population, interventions, comparators, outcomes, study
design) criteria. The research question based on the PICOS
criteria was as follows: Is Lactobacillus rhamnosus GG
effective in the management of paediatric acute diarrhoea
conditions?

Eligibility Criteria

All randomised clinical trials (RCTs) evaluating the efficacy
of L. rhamnosus GG in paediatric participants with clinically
diagnosed acute diarrhoea; articles available in the English
language; and articles published after 2012 (till September
2023) were considered eligible. Non-randomised, single-
arm studies or studies with design different than described
in inclusion criteria; studies evaluating the efficacy of
different probiotics; studies assessing the effectiveness of
L. rhamnosus GG in different indication(s); studies involving
adult or geriatric population; studies not available in English
language; studies not retrievable; poster and/ or abstract
presentation of clinical study with no availability of full-text
article were excluded from the review.

Search Strategy

A systematic literature search was performed, and studies
were identified through Google Scholar, PubMed/ MEDLINE,
Scopus, Semantic Scholar, and ScienceDirect databases
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from January 2012 to September 2023 (The last search was
conducted on 19 September 2023). The terms used alone
or in combination for the literature search were:

e “Lactobacillus rhamnosus GG” OR “L. rhamnosus GG”
OR “Lacticaseibacillus rhamnosus GG” OR “LrGG” OR
“Lgg” OR “Lactobacillus rhamnosus ATCC 53103” OR
“L. rhamnosus ATCC 53103” OR “Lacticaseibacillus
rhamnosus ATCC 53103”; AND

e “diarrhea” OR “diarrhoea” OR “acute diarrhea” OR
“acute diarrhoea”; AND

¢ “infant” OR “children” OR “paediatric” OR “paediatric”
OR “neonat*”; AND

e “randomised trial” OR “randomised study” OR
“controlled trial” OR “controlled study” OR “clinical
trial” OR “clinical study” OR “trial” OR “study”.

Independent literature search was conducted by one review
author and all articles were carefully evaluated, and their
reference lists were examined additionally to identify grey
literature that could be retrieved in the review.

Study Selection and Quality Assessment

Independently, two review authors assessed and selected
the studies. The Rayyan software was used for conducting
the article screening process. Initial screening involved the
evaluation of the title and abstract of the studies. All studies
deemed to be eligible for the study were further evaluated
using the full text of the articles. Discrepancies were resolved
by consensus, including a third review author using the full-
text article of studies.

The internal and external validity and the statistical sufficiency
of the included studies were independently assessed by two
review authors using the Physiotherapy Evidence Database
(PEDro) scale.?>2® The PEDro scale categorises studies into
the following three categories based on the 11-point scoring
system: Low quality (< 3 points), moderate quality (4-7
points), and high quality (> 8 points).*

Data Collection

One review author independently extracted the following
data from each eligible study: authors’ names, year of
publication, type of active intervention provided, type of
control intervention provided, number of participants in
each group, age of participants, and duration of study. All
comparable outcome measures were collected in a separate
pre-designed sheet. The complete study characteristics and
outcome measure data were validated independently by
other review authors.

Results
Study Selection Process

The literature search revealed in total of 2008 articles. After
duplicate removal, 1758 articles were initially assessed using
the title and abstract evaluation, while deemed eligible
studies were assessed using full-text articles of the study.
The complete evaluation process revealed six studies eligible
and were included in the current study. The complete article
selection process is presented in Figure 1.3

Quality Evaluation of Included Studies

The PEDro scale was used for evaluating the quality of
included studies and it was observed all the included studies
were of moderate-to-good quality. Allincluded studies were
randomised studies with pre-defined eligibility criteria. All the
studies divided participants into groups similar at baseline
(except the study conducted by Ali in 2019).3° Allocation
concealment was maintained by three studies,3%42 while
only one study was conducted as a double-blind, randomised,
controlled study.* The rate of dropouts was less than
15% in all included studies, while the intention-to-treat
analysis method was the final evaluation analysis in four
included studies.>3%% All the included studies conducted
and provided the results of the between-group statistical
comparison and provided point as well as variable data for
the main outcome parameter. The outcomes of the quality
evaluation are depicted in Table 1.
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Science Direct. Scopus, Sematic
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Figure |.PRISMA Study Selection Flowchart
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Table 1.Quality Assessment of Included Studies (PEDro Scale)

Study

Evaluation Parameters Sharma

et al.¥’

Nixon
et al.*?

Biswas
and Bal*

Aggarwal
etal.®

Dinleyici

Ali*
et al.*°

Eligibility criteria 1

1 1

[E

Random allocation

Concealed allocation

Groups similar

Subject blinding

Therapist blinding

Assessor blinding

Less than 15% dropouts

Intention-to-treat

Between group statistical evaluation

Point measures
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Discussion

Efficacy of L. rhamnosus GG in Paediatric Acute
Diarrhoea

Sharma et al. conducted a single-centre randomised
controlled study in a hospital-based setting in Rajasthan,
India.’” After evaluating the participants as per pre-designed
inclusion/ exclusion criteria, the study included paediatric
participants (between 1 month to 18 years of age) with
acute diarrhoea between 2020 and 2021. Most of the
diarrhoea cases were observed between the ages of five
and ten (49.17%), followed by participants in an age group
of less than 5 years of age (35%), and lastly by participants
with more than 10 years of age. The number of male
participants was relatively greater (53.33%) as compared
to female participants (46.67%). While the presence of
dehydration was not found in 45% of participants initially
enrolled in the study, 20.83% of participants presented with
severe dehydration at baseline. Written informed consent
was obtained and participants were allocated randomly to
one of the three groups: Group A, Group B, or Group C. All
the participants were treated with a standard therapeutic
regimen (not disclosed in the study), while along with
standard therapy participants in Group A were treated with
Saccharomyces boulardii (S. boulardii) 2.5 billion units twice
daily, participants in Group B were treated with Bacillus
clausii (B. clausii) 2 billion units twice daily, and participants
in Group C were treated with L. rhamnosus GG 6 billion units
twice daily. All the probiotic regimen was continued for 5
days and participants were evaluated on day 1, day 2, day
3, day 4, and day 5 for the following parameters: change
in stool consistency, change in stool frequency, number
of participants showing improvement after therapy, and
tolerability of probiotic therapy during the entire study
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duration. At baseline, all the participants had liquid stool
consistency in all groups, and after the first day of probiotic
therapy, all participants (except one) in Group C showed
an increase in the consistency of the stool in comparison
to 17 participants in Group A and 21 participants in Group
B. On day 3, complete stool consistency improvement was
observed in 72.5% of participants in Group C, as compared
to 7.5% of participants in Group B and 2.5% of participants
in Group A. The variations among the groups regarding
stool consistency were statistically significant from day
2 (p < 0.001) showing better efficacy of L. rhamnosus GG
as compared to other probiotics used. Similarly, the stool
frequency at day 3 was significantly reduced in all three
groups compared to baseline values, while the reduction
was highest in Group C (61.19% reduction) as compared
to Group A (49.94% reduction) and Group B (44.11%
reduction). On day 4, the number of participants showing
improvement in diarrhoea condition was significantly
higher in Group C (87.5%) as compared to Group A (65%)
and Group B (67.5%) (p = 0.045). All the given probiotics
were well-tolerated and no side-effects to any included
participants were observed. The study concluded that B.
clausii, S. boulardii, and L. rhamnosus GG are safe probiotics
and effective in paediatric acute diarrhoea conditions, and
the efficacy of L. rhamnosus GG is significantly better in
providing better and faster diarrhoea improvement.*’

An open-label randomised controlled study evaluating the
efficacy of L. rhamnosus GG in acute childhood diarrhoea
was conducted by Aggarwal et al.?® The study involved
children (aged 6 months to 5 years) with acute diarrhoea in
the study site (outpatient department of a medical college
in Meerut, India) and was conducted between 2010 and
2012. A total of 200 participants were enrolled in the trial
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and were randomised either to receive low osmolarity oral
rehydration solution (ORS) and 20 mg zinc therapy (standard
therapy group) or standard therapy group intervention and
L. rhamnosus GG as a single capsule providing 10 billion
colony forming unit (CFU) per day for 5 days. The primary
evaluation parameters were duration of diarrhoea and time
to improvement in stool consistency, while the secondary
evaluation parameters included the mean number of stools
per day (during illness), average duration of vomiting, and
hospital stays. Additionally, the participants evaluated as
rotavirus-positive and rotavirus-negative were evaluated
separately to identify whether L. rhamnosus GG is effective in
rotavirus-associated acute diarrhoea or not. The addition of
L. rhamnosus GG to standard therapy significantly decreased
the total duration of diarrhoea as compared to standard
therapy alone (p < 0.001; Figure 2). L. rhamnosus GG-treated
participants had 18 hours less diarrhoea duration compared
to standard therapy-treated participants. In rotavirus-positive
participants, the duration of diarrhoea was significantly
reduced by 24 hours as compared to standard therapy
alone treated participants (p < 0.001; Figure 2). Similarly, the
time to improvement in stool consistency was significantly
lower in L. rhamnosus GG-treated participants (6 hours less
time duration) as compared to standard therapy-treated
participants, while the rotavirus-positive participants
showed similar improvement (p < 0.001; Figure 3). The
participants treated with L. rhamnosus GG had significantly
lesser number of stools per day during diarrhoea condition
compared to the control group (9.17 vs 10.36; p < 0.001),
while the difference in duration of vomiting (14.92 vs 19.32
hours) and hospital stay (80.00 vs 92.14 hours) did not reach
significance. The trend of reduction in number of stools,
duration of vomiting, and hospital stay were comparable in
both rotavirus-positive and rotavirus-negative participants.
The study showed that L. rhamnosus GG is an effective
therapy in paediatric acute diarrhoea conditions, and its
effect is independent of rotavirus status.*®

Duration of diarrhea

78

£ 60 4
=]

All participants

Rotavirus-positive Rotavirus-negative

m L. rhamnosus GG group = Control group

*p<0.001 vs control group

Figure 2.Effect of L. rhamnosus GG on Duration of
Diarrhoea. Data is presented for all participants
enrolled in the study, while the effect on rotavirus-
positive and rotavirus-negative participants is also
presented separately.’®
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Figure 3.Effect of L. rhamnosus GG on Time Taken for
Improvement in Stool Consistency. Data is presented
for all participants enrolled in the study, while the
effect on rotavirus-positive and rotavirus-negative
participants is also presented separately.’®
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Figure 4.Effect of L. rhamnosus GG on Reducing Stool
Frequency. Data for all participants enrolled in the
study, along with data of sub-group evaluation based
on the age of participants is presented.*

Ali conducted a similar randomised controlled study to
evaluate whether the addition of L. rhamnosus GG to
standard ORS therapy provides any additional benefits
in comparison to ORS therapy alone in paediatric acute
diarrhoea conditions.* The trial was conducted in 2017 as a
single hospital-based study in Pakistan. 80 participants (aged
6 months to 5 years) presenting with acute diarrhoea were
included and randomised into two groups: a control group
treated with standard ORS therapy; and a probiotic group
treated with ORS therapy and L. rhamnosus GG 5 billion CFU
twice daily. The study duration was five days and the change in
the number of stools was the primary evaluation parameter.
After therapy, the mean number of stools was significantly
lower in the probiotics group as compared to the control
group (p <0.001; Figure 4). On sub-group analysis based on
the age of participants, it was observed that participants in
the age group of 12.1-36 months had a significantly higher
reduction in the number of stools compared to the control
group, while other age groups did not reach significance
(Figure 4).*° In conclusion, L. rhamnosus GG is an effective
therapy, while its efficacy is greatly dependent on the age
of participants. The observations from this study were in-
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line as compared with previous studies, while the result
regarding the age-dependent efficacy of L. rhamnosus GG
was different as compared to previous studies.

A multicentre, randomised, single-blinded, parallel-group,
hospital-based study (the PROBAGE study) was conducted by
Dinleyici et al. that assessed the effectiveness of L. rhamnosus
GG and Bifidobacterium lactis BB12 combination in children
with acute diarrhoea.*® The study was conducted in Turkey
and involved children (ages ranging from 6 months to 60
months) presenting with acute diarrhoea. The participants
meeting the inclusion criteria were randomised to receive
either hypo-osmolarity ORS therapy with probiotics
combination (one billion CFU for both strains) or hypo-
osmolarity ORS therapy alone. The study duration was five
days, and the efficacy of interventions was evaluated using
the duration of diarrhoea as the primary parameter and
the change in duration of hospitalisation as the secondary
parameter. After 5 days of therapy, the probiotics-treated
participants showed a significant reduction in the duration
of diarrhoea as compared to the control group (p < 0.001).
The length of hospital stay was lower in probiotics-treated
participants compared to the control group (5.03 vs 5.25
days), however, the comparison did not become significant.
The percentage number of hospitalised participants with
a prevalence of diarrhoea was significantly lower in the
probiotics group as compared to the control group from
the 48th hour of therapy. While the authors of the study
identified certain limitations of their study including lack
of double-blind placebo-controlled design, use of per-
protocol analysis instead of intention-to-treat analysis,
and failure to identify the cause of diarrhoea, the results of
the study were still promising and in line with the results of
previously conducted studies showing significant efficacy of
L. rhamnosus GG in treating paediatric acute diarrhoea.*

The limitations of the PROBAGE study were previously
fulfilled by a study conducted by Nixon et al.*> The study
was conducted as a double-blind, randomised, placebo-
controlled study conducted in a paediatric emergency
department and involved children (aged 6 months to 6
years) with acute infectious diarrhoea. The study was
conducted in an urban public hospital conducted between
2008-2009. After obtaining consent, participants were
either randomised to receive L. rhamnosus GG capsules
or placebo capsules (containing inulin) for five days. The
number of participants returning to normal stool, number
of diarrhoeal stools, and time to normal stool, were the
evaluation parameters used to compare the efficacy of
interventions. After 5 days of therapy, the proportion of
participants returning to normal stool, number of diarrhoeal
stools, and time to normal stool were comparable between
the groups. On sub-group analysis and evaluating the data
of participants presenting with diarrhoea for more than 2
days, it was observed that a significantly higher number
of participants in the L. rhamnosus GG group returned to
normal stool by the end of the study (79% vs 58%; p < 0.04)
as compared to the control group. Similarly, the time for
normal stools was significantly lower in the L. rhamnosus GG
(p =0.02) as compared to the placebo group, and number
of diarrhoeal stools was twice more in the placebo group
as compared to the L. rhamnosus GG group (Figure 5). In
conclusion, L. rhamnosus GG therapy is effective in reducing
the duration and frequency of diarrhoea in paediatric
participants.*? The choice of using inulin as a placebo in
the study prevented the extrapolation of the results of
the study, as the inulin is considered a prebiotic product,
which might have resulted in some of the anti-diarrhoeal
effects observed in the placebo group.

Time for stool normalization
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Figure 5.Effect of Lactobacillus rhamnosus GG on Reducing (a) Normal Stool Appearance Time and (b)
Diarrhoeal Stool Number*
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Recently, Biswas and Bal published the results of a single-
centre, open-label, comparative, randomised controlled
study (COMPARE-GG trial) conducted between 2019 and
2020 in Delhi, India.** The study enrolled 105 participants
(aged 6-36 months; 80% participants positive for rotavirus)
presenting with acute diarrhoea and randomised them
into the following three groups: Group A treated with
ORS + zinc therapy (standard therapy); Group B treated
with standard therapy + L. rhamnosus GG 6 billion CFU
sachet twice daily; and Group C treated with standard
therapy + S. boulardii CNCM 1-745 250 mg capsule twice
daily. The study duration was five days, and the efficacy
of therapy was evaluated on parameters of diarrhoea
duration, duration of hospital stays, and stool frequency.
On day 5, the participants in Group B had significantly lesser
duration of diarrhoea as compared to Group A and Group
C, while the duration of hospital stay was similarly less in
Group B as compared to Group A and Group C. On day 1
of therapy, the stool frequency was significantly reduced
in Group B as compared to Group A and Group C, and the
difference was also observed on day 2, while on day 3,
day 4, and day 5 the difference did not reach significance
between the three groups. In conclusion, L. rhamnosus GG
is a safe and effective therapy in paediatric participants
presenting with acute diarrhoea. The use of L. rhamnosus
GG along with standard therapies can result in better
and faster improvement in acute diarrhoea compared to
standard therapy alone.*

Recommendations for the Use of L. rhamnosus GG in
Various Conditions

Based on the available scientific and clinical shreds of
evidence, various global organisations have proposed
certain recommendations for the use of L. rhamnosus
GG in various disease conditions. The recommendations
proposed by Latin-American experts suggest the use of
L. rhamnosus GG for the management and treatment
of acute infectious diarrhoea conditions, prevention of
nosocomial diarrhoea and antibiotic-associated diarrhoea,
and prevention of necrotising enterocolitis in neonates.*
The experts from the European Society for Paediatric
Gastroenterology Hepatology and Nutrition (ESPGHAN)
Committee on Nutrition, and the ESPGHAN Working Group
for Probiotics and Prebiotics provided a joint statement and
recommended the use of L. rhamnosus GG for preventing
and reducing the rates of necrotising enterocolitis.* The
National Consultative Group of the Indian Academy of
Pediatrics (IAP) has proposed using L. rhamnosus GG as
an adjuvant therapy to treat acute diarrhoea and prevent
diarrhoea brought on by antibiotics.** The ESPGHAN
has recommended the use of L. rhamnosus GG for the
management of acute gastroenteritis, prevention of

nosocomial and antibiotic-associated diarrhoea, reduce
the risk of necrotising enterocolitis in pre-term infants, and
reduce the frequency and intensity of pain in paediatric
patient with irritable bowel syndrome.*® Additionally,
the Federation of International Societies of Pediatric
Gastroenterology, Hepatology, and Nutrition (FISPGHAN)
working group (joint group involving experts from the
ESPGHAN, Commonwealth Association of Paediatric
Gastroenterology and Nutrition, the Asian Pan-Pacific
Congress for Paediatric Gastroenterology, Hepatology,
and Nutrition, the North American Society for Pediatric
Gastroenterology, Hepatology and Nutrition, and the
Latin American Society for Pediatric Gastroenterology,
Hepatology, and Nutrition) have suggested that the routine
use of antibiotics, anti-emetics, and anti-motility agents
are not effective for the management of paediatric acute
gastroenteritis, while the group have recommended the
use of L. rhamnosus GG as adjunct to ORS therapy for
the management of acute gastroenteritis in paediatric
population.*” The recent World Gastroenterology
Organisation (WGO) global guidelines on probiotics and
prebiotics have also recommended the use of L. rhamnosus
GG in the most common paediatric complications including
the treatment of acute gastroenteritis, functional abdominal
pain, and IBS-associated abdominal pain, while for the
prevention of antibiotic-associated diarrhoea, nosocomial
diarrhoea, and necrotising enterocolitis.®® A brief overview
of all prominent recommendations is presented in Table 2.
Table 2.Current Recommendations for Use of
Lactobacillus rhamnosus GG in Various Disease
Conditions

Recommending Society/

. .. Recommendations
Institution/ Organisation

Prevention and treatment
of acute infectious
diarrhoea condition

Prevention of nosocomial

Latin-American experts®® | diarrhoea

Prevention of antibiotic-
associated diarrhoea

Prevention of necrotising
enterocolitis in neonates

European Society
for Paediatric
Gastroenterology
Hepatology and Nutrition
Working Group
for Probiotics and
Prebiotics*

Preventing and reducing
the rates of necrotising
enterocolitis
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Indian Academy of
Pediatrics®

Adjuvant therapy for
the treatment of acute
diarrhoea

Prevention of antibiotic-
associated diarrhoea

European Society
for Paediatric
Gastroenterology,
Hepatology, and Nutrition
group?®

Management of acute
gastroenteritis

Prevention of nosocomial
diarrhoea

Prevention of antibiotic-
associated diarrhoea

Reduce the risk of
necrotising enterocolitis
in pre-term infants

Reduce the frequency
and intensity of pain in
paediatric patients with
irritable bowel syndrome

Federation of
International
Societies of Pediatric
Gastroenterology,
Hepatology, and

Adjunct to ORS therapy
for the management of
acute gastroenteritis in
the paediatric population

Nutrition®

Treatment of acute
gastroenteritis, functional
abdominal pain, and IBS-
associated abdominal
World Gastroenterology | Pain
Organisation”®

Prevention of antibiotic-
associated diarrhoea,
nosocomial diarrhoea,
and necrotising
enterocolitis

Strengths and Limitations of Current Study

The current study has several strengths. Firstly, the current
study was aimed to evaluate the efficacy of L. rhamnosus
GG therapy in paediatric acute diarrhoea condition using
a systematic review methodology. As many literatures
support the use of systematic review over conventional
narrative review,* we consider the review methodology
as one of the potential strengths of the current study.
Secondly, we used the PICOS method for determining
the research question and followed the PRISMA checklist
guidelines to the fullest during the conduct of the current
study, thereby maintaining the review article as per the
recent guideline trends. Thirdly, the current study was
conducted as per a protocol which was developed before
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the initiation of the study. Fourthly, all the included studies
in the current review were of moderate-to-good quality
studies, which were evaluated using the PEDro scale. Lastly,
we included all the clinical studies that were in the last
decade evaluating the efficacy of probiotic L. rhamnosus GG
on acute diarrhoea parameters in the paediatric population.
While many previous studies have evaluated the efficacy of
L. rhamnosus GG in paediatric acute diarrhoea,* the results
of the current study are completely in line with the results
of previous studies, making the current study an extension
to previous studies and also strong scientific support to the
existing literature. The current study has a few limitations
too. Firstly, we evaluated the efficacy of L. rhamnosus
GG in a fixed target population (paediatric population)
suffering from fixed disease indication (acute diarrhoea).
As discussed above, L. rhamnosus GG is recommended in
various paediatric disease indications, future systematic
review studies can be conducted to evaluate the efficacy of
L. rhamnosus GG in other target populations and on other
disease indications as well. Secondly, the use of variable
L. rhamnosus GG dose in the clinical studies justifies more
clinical studies in the future to identify the optimal dose of
L. rhamnosus GG that can be used effectively in paediatric
acute diarrhoea. Lastly, the current study evaluated the
efficacy of L. rhamnosus GG in paediatric acute diarrhoea,
while currently various other probiotics are used in paediatric
acute diarrhoea, and the inability of the current study to
compare the effectiveness of individual probiotics with each
other warrants future studies using statistical comparative
methods to compare the efficacy of different probiotics
therapy with each other on paediatric acute diarrhoea
condition.

Conclusion

The current state-of-the-art systematic review study suggests
that the supplementation of Lactobacillus rhamnosus GG is
an effective therapy in reducing diarrhoea duration, stool
frequency, and duration of hospital stay in paediatric acute
diarrhoea. The findings of the current study are consistent
with the results of previous studies conducted to estimate
the effectiveness of L. rhamnosus GG in diarrhoea-associated
conditions and the result of the current investigation further
strengthens the observations of previous studies. The results
of the current study can be accepted and applied in real-
world clinical settings for the better management of acute
diarrhoea in the paediatric population.
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