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Abstract

This systematic review evaluates all clinical studies that cumulatively analyse how the use of probiotics, prebiotics or symbiotic have reduced the severity of
gastroenteritis (GE) among children aged 0-12 years. A PRISMA based approach was done to search English language, full text articles in PUBMED/Medline and
Google Scholar databases which resulted in analysis of 26 full text clinical trials. Overall, the included studies were of moderate quality. The individual studies were
all prospective in nature and varied in terms of age of participants, duration of follow up and combination of probiotic/ prebiotic/ symbiotic used. Accounting for the
vast heterogeneity, risk of bias across the studies, only standardized means were taken for selected studies were taken in quantitative synthesis. When mean number
of hours of diarrhoea was considered, 10 of the 26 studies were included, which resulted in effect estimate of -0.49 [-0.87, -0.12] [Chi2=116.22, 12= 92%, p=0.01] and
when the number of days of diarrhoea was considered only 4 studies were included with an effect estimate of 0.19 [-0.52, 0.90] [Chi2=55.46, 12=95%, p=60]. These
results should be interpreted with caution considering the individual variations among the included trials. Thus, probiotic/ prebiotic/ symbiotic supplementation can
be used as an adjuvant to the existing treatment protocol of oral rehydration with fluids but not as a replacement. A uniform methodological protocol for assessing
these components should be drawn in order to estimate their efficacy and their real time clinical benefits.

Introduction

Gastroenteritis (GE) clinically refers to the acute or chronic inflammation of the digestive tract including stomach and intestinal mucosa [1].
It is predominantly characterised by diarrhoea, vomiting, elevated body temperature and abdominal cramps. Comparing adults and children, GE
contributes to mortality as high as 1.5 to 2.5 million per year, especially amongst the latter group because of severe diarrhoea and dehydration [1,2].

The peak age for infection is between 6 months and 2 years, and the mode of spread is by the faecal-oral or respiratory route. Acute viral
(approx. 70% of all infections) and bacterial (10-20%) gastroenteritis cannot be definitively told apart on clinical grounds alone. Bloody, mucous
diarrhoea and high fever tend to be associated with a bacterial cause, while acute viral gastroenteritis is more commonly accompanied by respiratory
manifestations and longer-lasting vomiting [3]. In children with mild illness, symptoms can be managed at home. Oral rehydration therapy is the
mainstay of treatment for mild dehydration and 3-5 days antibiotic regimens in moderate to severe cases prevent hospitalization and return to the
emergency department [3-5].

To arrive at correct diagnosis, information should be sought about recent contact with people with gastroenteritis, nature and frequency of
stool and vomitus, fluid intake and urine output, travel, and use of antibiotics and other drugs that may cause diarrhoea. Diarrhoea and vomit
being non-specific symptoms, enquiry regarding high fever, prolonged symptoms, or signs of any other nature should also be carefully recorded.

The global standard of care for treating acute gastroenteritis in children is 5-10 days of oral rehydration therapy, which saves lives and may
reduce the duration of the illness by 20% [6,7]. Drugs rarely “treat” GE as they deal with the symptoms rather than causes of disease and may
distract from the use of appropriate fluid therapy. The WHO now recommends rehydration with a reduced osmolarity ORS. The official WHO
ORS or a solution comprised of ¥ teaspoon salt and 6 teaspoons sugar per 1 L water may be used [7]. Emergence of antimicrobial resistance and
substitution by pro/prebiotics to alter the gut microflora, in the recent years have made a paradigm shift in management of gastroenteritis. Probiotic
refers to the live microbes that can be formulated into many different types of products, including foods, drugs, and dietary supplements, while a
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prebiotic includes dietary substances (mostly consisting of non-starch polysaccharides and oligosaccharides poorly digested by human enzymes)
that nurture a selected group of microorganisms living in the gut [7-9]. Synbiotic is nothing but a combination of both pre/ probiotic. Numerous
evidences exist on the additional beneficial offered by the pre/probiotics in altering the gut microflora and subsequent improvements in infectious
conditions [9-12]. Thus, the aim of this review is to evaluate clinical studies that cumulatively analyse how the use of probiotics, prebiotics or
symbiotic have reduced the severity of gastroenteritis among children aged 0-12 years.

Methodology

Protocol registration

Tolocate, analyse, and summarize all relevant study findings, the systematic review was conducted utilizing objective and transparent procedures
in accordance with the preferred reporting items for systematic reviews and meta-analysis (PRISMA) Guidelines [13]. For this systematic review,
the review protocol was priorly registered during initial searches in PROSPERO and is under review. The registration id is 365088 [14].

Screening for eligibility

The identification and screening of the articles were based on the following PICO statement.

Population:
. Children aged 0-12 years diagnosed with gastroenteritis or having symptoms of diarrhoea, bloody stools, nausea, vomiting.
. Healthy children who are prospectively assessed for the incidence of gastroenteritis or having symptoms of diarrhoea, bloody stools,

nausea, vomiting.

Intervention: Oral supplementation of any form of probiotic/ prebiotic/ symbiotic alone or in combination with or without Oral rehydration
solution (ORS).

Comparison: Placebo, no control, or other forms of probiotic/ prebiotic/ symbiotic.
Outcome: Reduction in symptoms and severity of gastroenteritis assessed either qualitatively or quantitatively.
Inclusion criteria

. English language articles, published between January 2000 to September 2022 assessing the incidence, severity, remission/ resolving of
gastroenteritis among children were included.

. Articles which investigated severity of gastroenteritis either qualitatively (characteristics of stool sample) or quantitatively (in terms of
duration of diarrhoea, vomiting, hospital stay or microbial colony count, frequency of symptoms, etc) were all included.

. Only randomised/ non- randomised control trials in which a prebiotic/ probiotic/ synbiotic intervention was given and compared were
included.

Exclusion criteria

. Articles of the following type were excluded: grey literatures, Commentaries, Observational studies, cohort/ case-control studies, Review
articles, expert opinion, conference papers, blog posts, discussion articles, systematic reviews, and meta-analysis.

. Publications without an abstract and those that were outside of the study’s domain were excluded.
Search strategy

From January 2000 to September 2022, a broad literature search was conducted in PubMed, and the Google Scholar host database. The keywords
used in the search were gastroenteritis, children, probiotic, prebiotic, antibiotic, and trial. The combination of the following terms was included
in the search strategy using Boolean operators AND, OR. In PubMed, the articles were searched through the medical subject headings (MeSH)
terminologies. The search terms are given in Annexure 1 for PubMED/Medline. For Google Scholar, the similar combination words were used.
Additionally, bibliographic search of the eligible articles was also carried to include maximum number of studies.

By reviewing all the titles and abstracts according to the exclusion and inclusion criteria, two authors (TY and MQN) individually selected
papers published. A comparison of papers was completed between the two authors and in case of any disagreement, discussion was carried to settle
the differences. Using SPSS software (IBM corp. Statistical Package for Social Sciences software for windows; version 20.0 Armonk, New York), the
inter-rater agreement between the authors was 0.85, which is a good result.

Data extraction

The data extraction from the final set articles was done using a data extraction form. It includes the first author’s name, year of publication of
the article, the aim of the study, objectives of the study, study design, study summary, results, and outcome [Table 1] [14-53] of interest.

Quality Assessment of Individual Studies

The methodological quality of the reviewed studies was assessed using Joanna Briggs Institute (JBI) critical appraisal checklist (2017) [54]. This
checklist comprises of 13 questions which should be answered using yes/no/unclear/not applicable. For yes, the score is 1, and for no/unclear/not
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Table 1: Summary of Study characteristics of all the included studies [check Xcel doc sheet 1] study characteristics.

Master Data Sheet- Summary Findings

Author/Year Country Participants Sample Size Intervention Outcomes Follow-Up ADDITIONAL
Duration ANALYSIS
Rosenfeldt V, et al. 'Denmark | children with n=43 5 day regimen L reuteri duration of diarrhoea approx 14 days  nil
(2002) [14] median age DSM12246 or placebo
22 months
Costa-Ribeiro H, Brazil male children <2 n-124 ORS with or without LGG urine, stool output, diarrhoea and | Not clearly nil
(2003) [15] years age vomitting mentioned
Salazar-Lindo E, et |[USA male children of |Randomized=179 milk formula with or without |Primary outcome- rate of Not clearly nil
al. (2004) [32] 3-36 months age | At completion=125 L casei treatment failureand rate of mentioned
unresolved diarrhoea, duration of
diarrhoea, stool output, total ORS
intake Secondary
outcome-Total study formula
intake, total energy intake, volume
of vomittus, volume of urine
Lin JS, et al. (2009) Taiwan children under 12 | Randomized L casei rhamnosus [2x 3g Incidence, frequencyand episodes |7 months nil
[45] years =1062 At sachets per day for 5days], L of AGE, URTI per person per
completion =986  |rhamnnosus T cell [3x1.14g month
per day for 5 days], multiple
probiotics [12 strains-5x 5g per
day for days] and control
Fang SB, et al. Taiwan children of 9-72 n=23 Simethicone 80mg/day with Fecal rota virus count baseline, 24 hrs,  nil
(2009) [28] months age daily Ler35 0 CFU/day 3 days
[control], 2x10[8] CFU/day
[low dose], 6x
10[8]/day [high dose]
Grandy G, et al. Bolivia children Randomized=76 At Oral rehydration therapy duration of diarrhoea, of fever, of |24hrs, 48 hrs, nil
(2010) [29] hospitalized for completion=64 plus placebo; Oral vomiting and of hospitalization 72 hrs everyday
acute rotavirus rehydration solution plus for 5 days after
diarrhoea aged 1 - Saccharomyces boulardii ; discharge
23 months or Oral rehydrationsolution
plus a compound containing
Lactobacillus acidophilus
, Lactobacillus rhamnosus,
Bifidobacterium longum
andSaccharomyces boulardii .
2 times daily for 5 days mixed
in 20ml of water
Vandenplas Y, et al. |Belgium |3-186 months n=111 Probiotical (Streptoccoccus duration of diarrhoea, number Not clearly nil
(2011) [53] age with acute thermophilus, Lactobacillus of children with normal stools mentioned
diarrhoea rhamnosus, Lactobacillus and treatment satisfaction by
acidophilus, Bifidobacterium | physicians
lactis, Bifidobacterium infantis,
fructo-oligosaccharides
FrancavillaR, et |Italy Children (6-36 Randomized=74 At suspension of freeze-dried Primary outcomes: 7 days ITT
al. (2012) [16] months old), completion=69 L. reuteri DSM 17938 in a the rate of unresolved diarrhoea
hospitalised with mixtureof sunflower oil and after 3 days of treatment
acute diarrhoea medium-chain triglyceride oil (proportion of patients in each
and placebo study group with continuing
diarrhoea)
(duration of diarrhoea (time
in hours from admission until
cessation of diarrhoea).
Secondary outcomes: (i) the
duration of hospitalisation (time
in hours from admission until
discharge from hospital)
(ii) total intake of oral rehydration
solution (volume of ORS taken
from admission until cessation of
diarrhoea expressed in millilitres
per kilogram of body weight).
Dinleyici EC, et al. | Turkey chldren 3-120 Randomized = Synbiotic [LGG+BB], placebo  duration of diarrhoea and stool Not clearly nil
(2014) [23] months age 256 At output mentioned
completion=209
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Piescik-Lech M, Poland Children aged 4 Randomized=88 At LGG plus randomly either Primary outcome - duration of Not clearly ITT
(2013) [52] to 60 months with |completion=81 smectite (3 g) or placebo as diarrhea, defined as the time mentioned
AGE an adjuvant to the standard from randomization until the last
rehydration therapy diarrheal stool, or as at least 12 h
with no stool.
Secondary outcome -
stool frequency, consistency of
stools, [Ql]:need for antibiotic
therapy, (yes/no),vomiting (yes/
no; how many times), diarrhea
recurrence,tolerance of the study
products, need for hospitalization
(yes/no, how long), need
for unscheduled intravenous
rehydration therapy (yes/no, how
long),adverse events.
Huang YF, et al. Japan Pediatric patients | 'n=159 Receive supportive treatment | Fecal culture for microbe 7 days nil
(2014) [26] aged 3 months to (intravenous fluid oral
14 years rehydration solutions, oral
rice, and half- strength milk
formula; control group) or
add-on BIO-THREE treatment
in addition to the supportive
treatment [oral BIO-THREE 3
times daily
Sindhu KN, et al. |India Children between |n=124 Probiotic LGG was a gelatin | Intestinal function, immune Not clearly nil
(2014) [31] the ages of 6 capsule with 1 x 10[10] response, and clinical outcomes mentioned
months and 5 years organisms and 170 mg of in Indian children with
with diarrhea, microcrystalline cellulose; cryptosporidial or rotavirus
positive for either the placebo contained 170 mg | diarrhea
rotavirus or cellulose
Cryptosporidium
species
Nocerino R, etal. | Italy Healthy children |Randomized =432 Cow's milk or rice Episodes of AGE, URTI Not clearly ITT
(2015) [48] 12-48 At fermentation wit L casei mentioned
months age completion=391 CBAL74
and placebo
Freedman SB, et | Canada 3 to 48 months, Randomized = 886 |combination product Primary outcome- proportion 14 days ITT
al. (2015) [19] attended day At completion=827 |containing 2 Lactobacillus of children missing at least one
care, and were strains—L helveticus full day of day care related to
diagnosed Rosell-52 (5%) and L vomiting, diarrhea, dehydration,
as having rhamnosus Rosell-11 (95%). | fever, or fluid refusal, within 2
gastroenteritis weeks of randomization.
Secondary outcomes- 1.
Unscheduled visits to a health
care provider related to vomiting,
diarrhea, dehydration, fever, or
fluid refusal, within 2 weeks.2. A
subsequent hospital visit at which
time intravenous rehydration fluids
were administered within 2 weeks
of randomization.3. Duration
of (a) vomiting and (b)diarrhea
defined as the time from treatment
initiation until the last diarrheal
stool or episode of vomiting.4.
Number of days of (a) day care
and (b)work absenteeism.
Das S, et al. (2016)|India Children of 3 Randomized = 60 |S boulardii Soomg/day, Primary outcome- Duration of Not clearly ITT
[17] months to 5 years | At completion=58 placebo in sachets as diarrhoea Secondary outcome- mentioned
age lyophilised powder duration of vomitting, duration of
fever, duration of hospital saty,
need for parentral rehydration,
events of diarrhoea >7 days and
adverese events
Mennini M, etal. | Italy 3-72 months of n=60 oral rehydration solution Primary oucome- number of bowel| 24, 48, 72 hours  |nil
(2016) [49] age with acute (ORS) and 31 an ORS plus movements 48 and 72 h after
gastroenteritis gelatin tannate (ORS+G) initiating treatment.
Secondary outcome-duration of
diarrhea, stool characteristics and
adverse events
Laursen RP, etal. | Denmark | 8-14 month old Randomied=290 |1g maltodextrin powder +BB- Primary output-No of days absent, 12 weeks ITT
(2017) [46] infants At 12+ LGG or placebo Days of diarrhoea
completion==285
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applicable, the score is 0. A total score of 9 and more indicates that the study is of good quality, between 4 and 8 indicates fair quality, and below 4
is considered poor quality. The first two authors performed the quality assessment, and the disagreements were resolved in consultation with the
third author. The overall inter-rater agreement was k= 0.82 indicating good agreement.

The Cochran Review Manager Software 5.4.1 (Cochrane Revman -UK) was used to identify the risk of bias across the reviewed studies. The risk
of bias was categorized as low, unclear, or high.

Results

Search results

A total of 460 articles were generated in the database and bibliographic search. Finally, based on the inclusion and exclusion criteria, 26 out
of 33 articles studying over 5,683 participants were selected for the review using the PRISMA flowchart [Figure 1]. The exclude 6 articles were
secondary analysis of the already included trials and had assessed different outcomes. Hence, they were removed to avoid repetition.

Quality of included studies

The methodological quality assessment as per the JBI checklist is given in Table 2. Most of the included studies were of moderate quality
with respect to study design, sampling, randomization, and allocation of intervention. All being clinical trials, the lack of sufficient clarity in the
methodology and presence of attrition led to variation between the individual studies. The results of bias risk assessment are shown in Figure 2,
and the summary of the individual studies is presented in Figure 3. A study found to have the least score of 2 while over 10 of the 26 studies were
of high quality.

Risk of bias across the included studies was assessed using Cochrane tool revealed that most of the studies lacked in appropriate reporting of
their findings leading to poor validity of their findings.

Mo of recards Mo of additional
identified thraugh recards identified
database through aother
searching sources
PubMed/Medline= (Bibliographic
86 search, hand
searching of
Google journals getn:)
Schalar=332 ! :
n= 42
Mo of recards after duplicates
removed
n= 126
Mo of recards
Mo of recards excluded because
screened far titles abstarct were
eligibility ————={ in appropriate
n=126 n=101

Mo of full-text
articles excluded,
with reasons

These studies
were secondary
data analysis/
post hoc analysis
of already
included RCTs

P n=5
Mo of full-text

) n=1was a
articles assessed

I secandary
T ligikbil
ar eligibility analysis of 2
n=33 majar trails

1

Mo of studies
included in
qualitative
synthesis

n=26

Figure 1: PRISMA Flow Chart.
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Table 2:

JBI Checklist for the Included Studies [check Xcel doc sheet 2] study characteristics.

Rosenfeldt V, et
al. (2002) [14]

Costa-Ribeiro
H, (2003) [15]

Salazar-Lindo
E, et al. (2004)
132]

Lin JS, et al.
(2009) [45]

Fang SB, et al.
(2009) [28]

Grandy G, et
al. (2010) [29]

Vandenplas Y, et
al. (2011) [53]

R

Francavilla R, et
al. (2012) [16]

Dinleyici EC, et
al. (2014) [23]

Piescik-Lech
M, (2013) [52]

Huang YF, et
al. (2014) [26]

Sindhu KN, et
al. (2014) [31]

Nocerino R, et
al. (2015) [48]

Freedman SB,
et al. (2015)
[19]

Das S, et al.
(2016) [17]

Xu L, et al.
(2016)

Mennini M, et
al. (2016) [49]

Laursen RP, et
al. (2017) [46]

Corsello G, et
al. (2017) [50]

Maragkoudaki M, et
al. (2018) [30]

Kolodziej M, et
al. (2018) [35]

Szymanski H, et
al. (2019) [27]

Schnadower D, et
al. (2021) [40]

Shin DY, et al.
(2020)

Francesco D, et
al. (2021)

Horne RG, et
al. (2022) [43]

Altcheh J, et
al. (2022) [42]

Was true
randomization used
for assignment

of participants to
treatment

groups?

No

Unclear

Yes

No

No

Unclear

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

‘Was allocation to
treatment groups
concealed?

No

Unclear

Yes

Yes

Yes

Yes

‘Were treatment
groups similar at the
baseline?

Yes

Unclear

Unclear

Yes

Unclear

Yes

Yes

Yes

Were participants
blind to treatment
assignment?

No

Unclear

Unclear

Yes

Yes

Yes

‘Were those
delivering treatment
blind to treatment
assignment?

Unclear

Yes

Unclear

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Unclear

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

‘Were outcomes
assessors blind
to treatment
assignment?

No

Unclear

Unclear

Yes

Yes

Yes

Yes

‘Were treatment
groups treated
identically other
than the intervention
of

interest?

Yes

Unclear

Yes

Yes

Yes

No

‘Was follow-up
complete, and if not,
were differences
between groups

in terms of their
follow-up adequately
described and
analyzed?

Yes

Unclear

No

Yes

Unclear

Yes

Unclear

Yes

Yes

‘Were participants
analyzed in the
groups to which they
were

randomized?

Yes

No

Yes

Yes

Yes

Yes

No

‘Were outcomes
measured in the
same way for
treatment groups?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

‘Were outcomes
measured in a
reliable way?

Yes

Yes

Yes

Yes

‘Was appropriate
statistical analysis
used?

Yes

Yes

Yes

Yes

Yes

‘Was the trial design
appropriate for

the topic and any
deviations from the

standard
randomized
controlled trial
design accounted for
in the conduct and
analysis of the trial?

Yes

Yes

Yes

Yes

Yes

No

TOTAL SCORE

12

13

13

13

12

13

13

12

11

13

13

13

13

13

12

13

10

12

12
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Random sequence generation (selection bias)
Allocation concealment (selection bias)
Blinding of participants and personnel (perdformance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)
Other bias
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Figure 3: Summary Findings.
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Duration of Diarrhoea

Duration of diarrhoea after intervention was assessed as mean hours, days as well as using Modified Vesikari Scale. Heterogeneity across the
studies was high in all the cases. When mean number of hours were considered, 10 of the 26 studies were included, which resulted in effect estimate
of -0.49 [-0.87, -0.12] [Chi*=116.22, I>= 92%, p=0.01]. [Figure 4]. However, when the number of days were considered only 4 studies were included
and the effect estimate was 0.19 [-0.52, 0.90] [Chi*=55.46, I’=95%, p=60] [Figure 5].

The MVS scores were estimated in 3 studies and were reported as number of participants with a score of 9 among those who suffered from
diarrhoea. Since the estimates were calculated with respect to only those having that symptom, and not the whole intervention or control group,
median values could not be computed for further analysis.

Other Outcomes

Reduction of gastroenteritis was quantitatively seen as mean duration of diarrhoea, vomiting, fever, number of days of hospitalizations, rate of
relapse, days of absenteeism from day care/ school and faecal characteristics are some of the outcomes.

Amongst these only one study by Vandenplas Y, et al. (2011) [53] reported the physician satisfaction in terms of decreased number of additional
prescriptions required for treating children with gastroenteritis.

Microbial count was estimated in regular faecal swabs or in dose dependent manner by Fang SB, etal. (2009) [28], Huang YF, etal. (2014) [26],and
Horne RG, et al. (2022) [43]. These authors confirmed an alteration in the intestinal microflora and reduction of inflammation histopathologically.

Studies by Lin JS, et al. (2009) [45], Nocerino R, et al. (2015) [48], and Corsello G, et al. (2017) [50], primarily monitored the incidence, episodes
of gastroenteritis in their participants along with other common infectious diseases like rhinitis, pharyngitis, etc.

Apart from these recent investigations on gastroenteritis in children is more focussed on identifying the immunomodulatory responses,
assessing the genome of the causative agents, and determining its relationship with sIgA levels as done by Corsello G, et al. (2017) [50], and Horne
RG, et al. (2022) [43].

Overall, none of the included reported any adverse events in administering probiotics to children.
Publication Bias

Funnel plots Figure 6 and Figure 7 showed no bias in terms of sample size, outcomes assessed.
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Figure 4: Forest plot for mean duration of diarrhoea (expressed as hours) post intervention.
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Figure 5: Forest plot for mean duration of diarrhoea (expressed as days) post intervention.
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Figure 6: For studies assessing duration of diarrhoea post intervention assessed in hours.
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Figure 7: Funnel plot of comparison for studies assessing duration of diarrhoea post intervention in days.

Discussion
Summary findings

Our systematic review and meta-analysis showed that the administration of probiotics does not have significant effect in reducing diarrhoea,
the principal symptom of gastroenteritis in children. Although, few individual studies showed significant reduction, the overall cumulative results
are in supportive of those reported by Schnadower D, et al. (2021) [40]. Two of the largest trials the PERC- PROGUT and PECARN carried out in
North America, Canada respectively, were analysed in this secondary analysis and concluded to reveal no specific clinical improvement conferred
to probiotic supplementation.

Almost all the studies had their cases as those children having three or more episodes of watery stools in a 24-hour period as pe the WHO
guidelines. Only those studies which monitored incidence were performed on healthy children wherein the probiotic supplementation was given
in addition to their regular formula/ milk feed.

One of the important assessments which gave clinically relevant information amongst these studies was the use of Modified Vesikari Scale
[MVS]. The MVS consists of scores range from 0 to 20, with higher scores indicating more severe disease. Its components include duration of
diarrhoea (hr), maximum no. of watery stools per 24 hr, duration of vomiting (hr), maximum no. of vomiting episodes per 24 hr, maximum
recorded rectal temperature (°C) and unscheduled health care visit, all of which are given a score of 0-3 depending on the severity. However only
very few studies were reported using this.

Of the 26 studies, Rosenfeldt V, et al. (2002) [14], Costa-Ribeiro H, (2003) [15], Salazar-Lindo E, et al. (2004) [32], Vandenplas Y, et al. (2011)
[53], Piescik-Lech M, (2013) [52], Dinleyici EC, et al. (2014) [23], Mennini M, et al. (2016) [49], and Kolodziej M, et al. (2018) [35], reported the
stool characteristics in terms of volume, colour, consistency. To evaluate the stool characteristics apart from stool volume, different scales were
used: the Bristol Stool Form Scale [BSF], the Amsterdam Infant Stool Form Scale [AISF]. The BSF and AISF assess the severity of disease depending
on the physical appearance, colour, and consistency of the stool. Only Kotodziej M, et al. (2018) [35], used ASIF scale while the remaining studies
either used BSF or just reported quantitative measures.
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A wide range of probiotics have been used as intervention in our included studies. Most used ones belong to Lactobacillus spp. family. Various
other species like Saccharomyces boulardii, Smectite, Bifidibacterium spp, Streptococcus spp. The probiotic bacteria were used as a single strain or
a combination of multiple strains. Fixed dose or age dependent doses were administered to the study participants in different modes in different
studies. The various route of administration included capsules, in oil suspensions, powder in sachets, or in combination with the standard Oral
Rehydration Solution (ORS). Seven of the 26 studies used more than a single strain of probiotic Lin JS, et al. (2009) [45], Grandy G, et al. (2010)
[29], Vandenplas Y, et al. (2011) [53], Dinleyici EC, et al. (2014) [23], Huang YF, et al. (2014) [26], and Laursen RP, et al. (2017) [46]. Though
individually these studies claimed an improvement in treatment outcomes on using multiple strains, the effect of these on improving the innate
immunity thereby leading to better health outcome have not been studied extensively.

Only Mennini M, et al. (2016) [49], used gelatin tannate as the intervention instead of a probiotic and reported significant increase in stool
consistence and shorter disease duration.

Even though a series of meta-analysis [55-58] have been published with similar research question, this review exclusively examines all those
studies that have reported gastroenteritis and the specific reduction in symptoms or improvement in treatment outcomes reported on single/
multiple probiotic or prebiotic supplementation irrespective of the organism used. Our review findings are consistent with the existing literature
in reporting that probiotic supplementation may not offer any additional benefit to the existing rehydration therapy. Molecular level analysis of
the bacterial interaction with the intestinal mucosa may offer better insight to the host modulation response if any such exists [59-61]. Our major
limitation is that only English language studies were considered eligible, thereby reducing the validity of our findings. Another hindrance will be
the pooling of heterogenous studies with different probiotic interventions for different periods. This was done with the evidence that none of the
included studies introduced live bacterial species as their intervention thus nullifying their individual pathogenic effect on the system. Also, only
the standard mean difference was used for computing the meta- analysis thereby reducing the variations of mean.

Thus, on implication at clinical level, based on the individual methodological difference it can be concluded that probiotic supplementation
can be used as an adjuvant to the existing treatment protocol of oral rehydration with fluids but not as a replacement. Uniform assessments with
standardised scales in future offer better comparisons amongst individual studies.
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