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ABSTRACT 

Background: Synbiotics are a mixture comprising of live microorganisms 

and substrate(s) selectively utilized by host microorganisms that confers a 

health beneit on the host. There is an increasing number of studies investi-

gating their role in diferent diseases and disorders.

Aim: The purpose of this article is to provide recommendations for the use 

of synbiotics in the management of pediatric gastrointestinal disorders. The 

recommendations are developed by the ESPGHAN Special Interest Group 

on Gut Microbiota and Modiications.

Methods: From existing literature databases, we searched and appraised all sys-

tematic reviews and/or meta-analyses, and subsequently published randomized 

controlled trials (RCTs) that compared the use of synbiotics, in all delivery vehi-

cles and formulations, at any dose, compared to no synbiotics. Synbiotics which 

are part of infant formula were not assessed. The recommendations were formu-

lated only if at least 2 RCTs that used a well-deined synbiotic were available.

Results: Based on the currently available evidence, no recommendation can 

be formulated in favor or against the use of evaluated synbiotic combination 

in the treatment of acute gastroenteritis, prevention of necrotizing enteroco-

litis, Helicobacter pylori infection, inlammatory bowel disease, functional 

gastrointestinal disorders, and allergy in infants and children.

Conclusions: There is a need for more, well-designed RCTs on the role of 

synbiotics in gastrointestinal disorders with the same outcome measures to 

enable the inter-studies comparisons.
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The gastrointestinal (GI) microbiome has been investigated dur-
ing the last several decades as a potential factor involved in 

the pathogenesis of many GI diseases. Therefore, targeting the gut 
microbiota with diferent strategies could have a possible positive 
efect in preventing or treating such conditions. These possibilities 

What Is Known

 • Synbiotics are a mixture comprising of live microor-
ganisms and substrate(s) selectively utilized by host 
microorganisms that confers a health benefit on the 
host.

 • The number of studies evaluating the effect of dif-
ferent synbiotics is increasing.

What Is New

 • Due to lack of data, no recommendation for the 
use of specific synbiotic combination in the preven-
tion of treatment of gastrointestinal diseases can be 
formulated.

 • There is a need for more well-designed studies that 
would use the same outcome measures for specific 
clinical indications to allow comparison between 
studies.
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include diferent interventions with probiotics, prebiotics, synbiot-
ics, and also with fecal material transplantations. So far, there is an 
increasing number of publications including guidelines and recom-
mendations for probiotic use. On contrary, although the number of 
studies investigating synbiotics are increasing, systematic reviews 
and recommendations on their use are still lacking.

Recently, the International Scientiic Association for Probiot-
ics and Prebiotics (ISAPP) deined synbiotics as a mixture compris-
ing live microorganisms and substrate(s) selectively utilized by host 
microorganisms that confers a health beneit on the host (1). The 
Association also recognized two subsets of synbiotics, complemen-
tary and synergistic. According to ISAPP, a synergistic synbiotic is 
deined as a synbiotic in which the prebiotic substrate is designed 
to be selectively utilized by the coadministered microorganism(s). 
In contrast, a complementary synbiotic is a mixture composed of 
a probiotic strain combined with a prebiotic component, which 
is designed to target autochthonous microorganisms (the resident 
microbiota). Regarding complementary synbiotic, the components 
must meet minimum criteria for the separate probiotic and prebiotic 
deinitions.

There is an increasing number of studies evaluating eicacy 
of synbiotics; however, the conclusions are ambiguous. The pur-
pose of this manuscript is to provide recommendations for the use 
of synbiotics for the management of pediatric GI disorders. These 
recommendations are developed by the ESPGHAN Special Interest 
Group (SIG) on Gut Microbiota & Modiications and its Working 
Group for Pre- and Probiotics (WG).

METHODS
For this review the following databases were searched: 

Cochrane Database of Systematic Reviews, DARE (Database of 
Abstracts of Reviews of Efects), CENTRAL (Cochrane Central 
Register of Controlled Trials), PubMed (National Library of Medi-
cine, includes MEDLINE) and EMBASE (Biomedical and phar-
macological bibliographic database) for systematic reviews and/or 
meta-analyses, and subsequently published randomized controlled 
trials (RCTs) that compared the use of synbiotics, in all delivery 
vehicles and formulations, at any dose, compared to no synbiotic 
(ie, placebo or no treatment or other interventions). Studies assess-
ing the efect of synbiotics which is a part of infant formulas were 
not considered in this review. The reference lists from identiied 
studies and key review articles, including previously published 
meta-analyses were also searched. Search was limited to the end of 
December 2021. Only studies published in English were taken into 
consideration.

At least 2 reviewers independently assessed the eligibility of 
each potentially relevant trial. The data extracted included baseline 
characteristics, inclusion criteria, experimental and control treat-
ments, setting, dose, outcomes of interest (with deinitions if avail-
able), adverse events/side efects and funding.

One of the major criteria was that eligible studies describe 
the synbiotics in a way that microorganism is described by 
genus, species and strain designations. Consequently, if the 
strain designation (used by the depositor for the strain) was 
not given or the probiotic microorganism was not otherwise 
identifiable, the study was evaluated but not considered when 

a recommendation was made. In  the same manner, study was 
evaluated but it was not taken into consideration for recom-
mendation if prebiotic was not properly named, and exact dose 
mentioned.

It was decided to evaluate microbiota strain(s) and prebiotics 
as a part of synbiotic only. Brand or trade names were not consid-
ered, as the same brands may change composition and/or manufac-
turing practices over time and may have a diferent composition in 
diferent locations. Studies that evaluated probiotics and prebiotics 
separately were not included in this review.

The genus of Lactobacillus has been recently reclassiied 
into 25 genera, which include 23 novel genera (2). Therefore, 
throughout the article, the new strain names were used.

The Working group (WG) followed the approach developed 
earlier (3) and elected to avoid recommendations on the use of the 
term “synbiotics” in general. Thus, the WG is reporting evidence 
and recommendations related to a speciic synbiotic combination. 
The recommendations were formulated only if at least 2 well-
designed RCTs that used a given synbiotic were available. If there 
was only one RCT, regardless of whether it showed a beneit, no 
recommendation was formulated.

It was planned to use the system developed by the Grading 
of Recommendations, Assessment Development, and Evaluations 
WG (4), and to categorize the certainty of evidence (quality of the 
evidence) and the strength of recommendations. Due to lack of evi-
dence, this was not performed.

The modiied Delphi process was used to establish consen-
sus on the statements. Level of agreement is presented next to the 
every statement/recommendation.

Table with all identiied RCTs are available as Data, Supple-
mental Digital Content, http://links.lww.com/MPG/C878.

MANAGEMENT OF GASTROINTESTINAL 
CONDITIONS WITH SYNBIOTICS INFANTS 

AND OLDER CHILDREN

Treatment of Acute Gastroenteritis
Two recent systematic reviews and meta-analyses were pub-

lished in 2019 (5) and 2021 (6) evaluating probiotics as well as syn-
biotics. Yang et al identiied 5 RCTs but only 4 included synbiotics 
(7–10). Meta-analysis from 2021 identiied only 2 quality studies 
that evaluated synbiotics (9,10).

Vandenplas et al (9). evaluated the role of mixture of 
probiotic bacteria [Streptococcus thermophilus, 6.5 × 109; 
Lacticaseibacillus rhamnosus, and Lactobacillus acidophilus 
6.5 × 109; Bifidobacterium lactis and Bifidobacterium infantis 
6.5 × 109/colony forming units (CFU)] and fructo-oligosaccha-
rides (FOS) 20 mg compared to placebo and found significant 
decrease in the synbiotic group in the duration of the diarrhea 
[median duration was 3 days (IQ 25–75: 2–4 days) vs 4 days 
(IQ 25–75: 4–5 days); P < 0.005] (9). The authors evaluated 
the effect of the same preparation in another study including 46 
children and showed significantly shorter diarrhea duration in 
the synbiotic group (3.04 ± 1.36 vs 4.20 ± 1.34 days; P = 0.018) 
(11). However, this study was underpowered as calculated sam-
ple size was not reached.
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A study with another synbiotic combination of Lacticasei-
bacillus paracasei B21060, 2.5 × 109 CFU, plus 500 mg arabino-
galactan, and 700 mg xilooligosaccharides twice daily had also a 
positive efect; a signiicantly higher resolution rate of diarrhea at 
72 hours was found in the synbiotic (67%) compared to the pla-
cebo group (40%, P = 0.005) (10). Furthermore, children in the 
synbiotic group showed a signiicant reduction in the duration of 
diarrhea (90.5 hours, 95% CI 78.1–102.9 vs 109.8 hours, 96.0–
123.5, P = 0.040), number of stool outputs (3.3, 95% CI 2.8–3.8 
vs 2.4, 1.9–2.8, P = 0.005) and increased stool consistency accord-
ing to the score (1.3, 95% CI 0.9–1.6 vs 0.6, 0.4–0.9, P = 0.002) 
compared to the placebo group. Two studies performed in Turkey 
evaluated diferent compositions of synbiotics (7,8). B. lactis B94 
5 × 1010 CFU plus 900 mg inulin showed signiicant reduction in the 
duration of diarrhea in comparison to placebo (3.9 ± 1.2 vs 5.2 ± 1.3 
days, respectively; P < 0.001) (8). Another study compared a syn-
biotic (Lacticaseibacillus casei, L. rhamnosus, Lactiplantibacillus 
plantarum, B. lactis at the total dose of 4.5 × 109 CFU) and pre-
biotics such as fructose and galactooligosaccharides (GOS) and 
polydextrose at dose 1996.57 to 15 mg zinc supplementation and 
no treatment group (7). The duration of diarrhea was signiicantly 
reduced in the synbiotic and the zinc groups compared to the con-
trol group (91.0 ± 28.9 vs 114.3 ± 30.9 hours, P < 0.001; 86.4 ± 30.8 
vs 114.3 ± 30.9 hours, P < 0.001, respectively) with no signii-
cant diference between the synbiotic and zinc groups (P > 0.05). 
Interestingly, at 72 and 96 hours, the rate of children with diarrhea 
was lower in the zinc group than in the synbiotic group (P < 0.05 
for both). This study did not mention strains used in synbiotic 
preparation.

In conclusion, only one synbiotic preparation (S. ther-
mophilus, 6.5 × 109; L. rhamnosus and L. acidophilus 6.5 × 109; 
B. lactis and B. infantis 6.5 × 109CFU and 20 mg of FOS) was 
evaluated in 2 RCTs; however, one of those studies (11) was sig-
niicantly underpowered. Furthermore, diference between groups 
was approximately 1 day. Although clinical signiicance could be 
questionable, this corresponds to 25%–30% reduction duration 
and costs of a very frequent disease of children. In conclusion, 
there were no 2 adequate and well-controlled studies at least, 
evaluating the same synbiotic preparation, so the efectiveness of 
an intervention could not be established, and no recommendation 
could be formulated.

Recommendation: No recommendation can be formulated 
on the use of any speciic synbiotic preparation for the treatment of 
acute gastroenteritis (agreement: 100%).

Helicobacter pylori Infection
A systematic review and meta-analysis from 2019 (12) iden-

tiied 6 RCTs that evaluated efect of synbiotic treatment on the 
H. pylori eradication rate. Three studies involved pediatric patients 
(13–15). Two Turkish studies compared the same synbiotic mixture 
(B. lactis B94 at dose 5 × 109 CFU/dose and inulin 900 mg) with 
triple therapy to triple therapy alone (13,14) but yield contradictory 
results. Third study evaluated the efect of Saccharomyces boulardii 
and inulin (5 g) versus heat killed L. acidophilus 109 CFU to triple 
therapy in children colonized with H. pylori (15). Although synbi-
otics were able to clear colonization of H. pylori in 12% of children 
compared to L. acidophilus group (6.5%), the diference was not 
signiicant.

Two RCTs used the same synbiotic (B. lactis B94 at dose 
5 × 109 CFU/dose and inulin 900 mg) but yield contradictory results 
so the efectiveness of an intervention could not be determined, and 
no recommendation can be formulated.

Recommendation: No recommendation can be formulated 
on the use of any speciic synbiotic preparation for the treatment of 
H. pylori (agreement: 100%).

Inflammatory Bowel Diseases
A recent systematic review evaluated the efect of pro-, pre-, 

and synbiotics in patient with inlammatory bowel diseases (IBDs) 
in all age groups (16). Two studies were identiied that included 
children; however, in the study by Yoshimatsu et al, although chil-
dren were included, the mean age of participants was 44.8 ± 13.8 
and 42.9 ± 15.9 years for synbiotic and placebo groups, respec-
tively (17).

The only synbiotic study that included only children and 
adolescents (up to the age of 21 years) with Crohn disease in remis-
sion (18), compared synbiotic as an active preparation (LGG 1010 
CFU and inulin 295 mg) to inulin alone (dose 355 mg). There was 
no placebo control. No signiicant diference between groups in all 
outcomes assessed was found. Another small pediatric pilot study 
included patients with ulcerative colitis (UC) in remission (19). 
In this study B. longum R0175 20 × 109 CFU/day with 15 g/day 
of inulin was compared to placebo. The study found a signiicant 
improvement of quality of life scores in the synbiotic group (phase 
I P = 0.014 and phase II P = 0.034). Severe symptoms occurred 
in 60% of the controls that experienced disease relapse, oppose to 
none in the synbiotic group (P = 0.032).

In conclusion, there were no 2 well-designed RCTs at least, 
which used the same synbiotic preparation in the same population 
of IBD patients for a speciic health claim, preventing the formula-
tion of a recommendation.

Recommendation: No recommendation can be formulated 
on the use of any speciic synbiotic preparation in children with 
IBD (agreement: 100%).

Functional Gastrointestinal Disorders

Infantile Colic
In a recent study examining the treatment of infantile colic 

in Germany and Poland, it was shown that almost all pediatricians 
are using either pro- or synbiotic preparations or pharmacological 
interventions to treat infantile colic (20). While treatment with pro-
biotics has been extensively studied, scarce information is available 
on the use of synbiotics. The supplemental table lists all the avail-
able randomized controlled trials using synbiotics to treat infantile 
colic (21,22). A study from Iran used 1 billion CFU of L. casei, L. 
rhamnosus, S. thermophilus, B. breve, L. acidophilus, B. infantis, L. 
bulgaricus, and FOS (dose not mentioned) compared to placebo in 
45 infants, and found signiicant reduction in average daily crying 
time in the synbiotic group at days 7 and 30, and higher symptom 
resolution at day 7, but not at day 30 compared to placebo (22). 
This study did not mention strains used in the synbiotic preparation. 
An open label randomized study used synbiotic (total of 109 CFU 
of: L. acidophilus LA-14, L. casei R0215; L. paracasei Lpc-3; L. 
plantarum Lp-115; L. rhamnosus GG, Ligilactobacillus salivarius 
Ls-33, B. lactis Bl-04, B. biidum R0071, B. longum R0175 and 
1.43 g of FOS) in comparison to simethicone (21). Signiicantly 
higher responder rates (efect ≥50% reduction from baseline) of 
the multi-strain synbiotic compared to simethicone were found. No 
signiicant diference was found for the measure ‘reduction of aver-
age number of crying phases per day in the last three weeks’.

In conclusion, there were no 2 well-designed RCTs 
at least, which used same synbiotic preparation hampering a 
recommendation.

Recommendation: No recommendation can be formulated 
on the use of any speciic synbiotic preparation in infants with 
infantile colic (agreement: 100%).

Functional Abdominal Pain Disorders
A 2021 systematic review (23) on the diferent treatments of 

irritable bowel syndrome (IBS) identiied only 1 trial that evaluated 
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a synbiotic treatment (24). In this trial, a synbiotic treatment [B. 
lactis B94 (5 × 109 CFU) and 900 mg inulin] was compared to a 
probiotic (5 × 109 CFU B. lactis B94) or a prebiotic (900 mg inulin) 
twice daily for 4 weeks, in 71 children with IBS (24). Synbiotic 
treatment improved belching and abdominal fullness (P < 0.001), 
bloating after meals (P = 0.004) and constipation (P = 0.021). The 
synbiotic group had a signiicantly higher percentage of patients 
with full recovery than the prebiotic group (39.1% vs 12.5%, 
P = 0.036). Administration of synbiotics and probiotics resulted in 
signiicant improvements in initial complaints when compared to 
prebiotics.

Two RCTs were identiied that evaluated the role of syn-
biotics in functional abdominal pain (FAP) (25,26). Both studies 
compared a synbiotic preparation to placebo. The study from 2015 
(26) showed that the synbiotic (B. coagulans Unique IS-2, 1.5 × 108 
spore plus FOS, 100 mg) had a higher rate of improvement at week 
4 (60% vs 39.5%, P= 0 .044), but there was no diference between 
the 2 groups at week 12 (64.4% vs 53.4%, P = 0.204). The more 
recent study (25) evaluated FOS in combination with seven types 
of bacteria with no strain determination (L. casei, S. thermophilus, 
L. acidophilus, L. bulgaricus, L. rhamnosus, B. breve, and B. infan-
tis); the dose was also not mentioned. The response rate was higher 
with the synbiotic than with the placebo, after four weeks (53.1% 
vs 11.4%; P < 0.001). Furthermore, the synbiotic had signiicant 
superiority to placebo in relieving the duration (4.56 ± 9.12 vs 
12 ± 18.59, min/day, P = 0.04), frequency (0.31 ± 0.53 vs 1.17 ± 0.7, 
episode/week, P < 0.001) and intensity (2.38 ± 2.29 vs 5.49 ± 1.83, 
P < 0.001) of abdominal pain.

Only 3 RCTs were identiied, all using diferent synbiotic 
preparations (in one (25) strain determination is missing) and 
involving a limited number of patients (47 to 88), therefore recom-
mendation could not be formulated.

Recommendation: No recommendation can be formulated 
on the use of any speciic synbiotic preparation in the treatment of 
FAP and IBS (agreement: 100%).

Functional Constipation
Two systematic reviews that included synbiotic treat-

ment in functional constipation, published in 2016 and in 2021 
(27,28), identiied only 2 RCTs. The irst was from Khodadad et 
al that used a combination of probiotics with no strain speciica-
tion (L. casei, L. rhamnosus, S. thermophilus, B. breve, L. aci-
dophilus, B. infantis at the dose 1 × 109 CFU/1 sachet), and FOS 
(dose not mentioned) (29). This study investigated 3 interven-
tions in 97 children: liquid parain oil and placebo, synbiotics 
and placebo, and liquid parain oil and synbiotics (29). Treat-
ment success was similar in all groups without any signiicant 
diference between them (P = 0.6), but less seepage of oil was 
seen in the synbiotic alone group (P < 0.001). The second one 
from Başẗrk used synbiotic containing L. casei, L. rhamnosus, 
L. plantarum, B. lactis (4 × 109 CFU) and prebiotics at a dose of 
1996.57 mg (iber, polydextrose, FOS, and GOS) (30) and found 
that after 4 weeks of treatment, complete beneit was achieved in 
48 (66.7%) and 21 (28.3%) patients in the synbiotic and placebo 
groups, respectively (P ≤ 0.001).

Following these systematic reviews, one more RCT was 
published. It used Limosilactobacillus reuteri DSM 17938 and 4 g 
of agave inulin and had 4 groups: probiotic alone (n = 10), prebi-
otic alone (n = 10), placebo (n = 10), and synbiotic (n = 7). The 
frequency of normal stool tended to increase except the placebo 
group; only the prebiotic group showed a signiicant improvement 
(P = 0.003) (31).

In conclusion, only 3 RCTs were identiied, all of them 
using diferent synbiotic product so no recommendation can be 
postulated.

Recommendation: No recommendation can be formulated 
on the use of any speciic synbiotic preparation the treatment of 
constipation (agreement: 100%).

Food Allergy Prevention
Several recent systematic reviews and one guideline 

addressed the use of synbiotics in the prevention of allergic dis-
eases (32–35).

Overall, 2 RCTs were identiied in those reviews assessing 
efect of the synbiotic use on allergy prevention (including food 
allergy); one trial examined synbiotics (B. biidum OLB6378 plus 
0.5 g FOS) from birth to six months with or without skincare com-
paring to no intervention in infants at risk for atopic diseases (ADs) 
(36). The study found that neither the emollient nor the synbiotic 
showed any efect on reducing the development of AD and food 
allergy at 1 year of age. A study from Cabana et al (37) evaluated 
the efect of a diferent synbiotic [L. rhamnosus GG (LGG) 1010 
CFU and 225 mg of inulin] in children at risk and reported also 
no diference in eczema and asthma development. The comparator 
was only inulin so the efect of LGG and not of the synbiotic was 
assessed.

Based on the available evidence the European Academy of 
Allergy and Clinical Immunology (EAACI) provides no recom-
mendation for or against synbiotics for pregnant and/or breast-
feeding women and/or infants alone or in combination with other 
approaches to prevent IgE-mediated food allergy in infants and 
young children (35).

Recommendation: No recommendation can be formulated 
on the use of speciic synbiotic preparation in the prevention of 
food allergies (agreement: 92%).

PRETERM INFANTS AND NEONATES

Synbiotics in Preterm Infants
Recently, the combined use of prebiotics and probiotics, was 

recommended to optimize the efect of probiotics on premature 
infant’s health based on an up-to-date network meta-analysis (38), 
although this was not done in a strain-speciic manner.

Our systematic review of the literature found 5 studies using 
GOS, FOS, or long-chain fructans (inulin) together with probiotics 
in preterm infants (39–43).

All the studies used diferent synbiotics which prevent a 
meta-analysis of the data. Besides, all are underpowered, preclud-
ing any sound conclusions or recommendations on the efects of 
synbiotics on outcomes such as necrotizing enterocolitis (NEC). 
Small-sized studies increase the risk of making recommendations 
based on type 1 errors (false positive). Taking three of the most 
important related outcomes in preterm infants into consideration 
(late onset sepsis, stage >2 NEC and mortality), ESPGHAN previ-
ously estimated sample sizes per group of at least 247, 431, and 
1465, respectively, to be required in RCTs (44). Recommendations 
based on small studies require downgrading of certainty due to 
imprecision.

There was only 1 RCT available which studied whether add-
ing prebiotic (900 mg inulin) improves the efects of a probiotic 
(B. lactis B94, 5 × 109 CFUs) on proven sepsis, NEC or mortality 
(42). In this study, no beneicial efect on NEC was demonstrated, 
by adding a prebiotic to the probiotic. Furthermore, the number of 
included infants per group was low.

The remaining RCTs (70–108 infants per intervention 
group) studied diferent multispecies synbiotics which all contained 
both Biidobacteria and Lactobacilli together with FOS and/or 
GOS (39–41,43). Unfortunately, in most studies, the speciic strain 
numbers were not reported in the original articles hampering irm 

 15364801, 2023, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1097/M

PG
.0000000000003568 by H

ania Szajew
ska - C

ochrane Poland , W
iley O

nline L
ibrary on [01/05/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



106 www.jpgn.org

Hojsak et al JPGN • Volume 76, Number 1, January 2023

conclusions. The average gestational age in several of the studies 
was above 30 weeks, so that complication rates are frequently much 
lower. Mortality was prevented by two of the products (39,40), 
whereas 2 products (41) did not have an efect on mortality.

The irst of these trials (39) studied a probiotic mixture [L. 
rhamnosus (4.1 × 10⁸ CFU) + L. casei (8.2 × 10⁸ CFU) + L. planta-
rum (4.1 × 10⁸ CFU) + Biidobacterium animalis (4.1 × 10⁸ CFU) 
(NBL probiotic)] together with 383 mg of FOS and 100 mg of GOS. 
The study was not blinded, used alternate 2:1 randomization and 
did not have a placebo.

The second trial (40) studied a mixture of L. acidophilus 
(7.5 × 107 CFU/kg/day), B. longum (3.75 × 107 CFU/kg/day), Bii-
dobacterium biidum (3.75 × 107 CFU/kg/day), and S. thermophilus 
(3.75 × 107 CFU/kg/day) plus FOS 25 mg/kg/day. The study was not 
blinded, randomization is unclear and there was no placebo.

The third trial (41) studied a mixture of L. acidophilus 
(1.4 × 109 CFU/day), B. longum (8 × 108 CFU/day), L. rhamnosus 
(8 × 108 CFU/day), L. plantaris (6 × 108 CFU/day), L. casei (6 × 108 
CFU/day), Lactobacillus bulgaricus (6 × 108 CFU/day), B. infan-
tis (6 × 108 CFU/day), and B. breve (6 × 108 CFU/day) plus FOS 
(200 mg/day). The study was not blinded and there was no use of 
placebo (41).

The inal trial studied a mixture of L. rhamnosus (8.2 × 108 
CFU/day), L. plantarum (4.1 × 108 CFU/day), L. casei (4.1 × 108 
CFU/day), and B. lactis (4.1 × 108 CFU/day) plus FOS (383 mg/
day), GOS (100 mg/day), BLF (2 mg/day), and vitamins (25 mg/
day of vitamin C, 8 mg/day of vitamin E, 0.5 mg/day of vitamins 
B1, B2, and B6). Again, there was no use of placebo. One of the 
investigators and the breast milk team were not blinded. There was 
no signiicant efect on NEC, late onset sepsis, or mortality (43).

In conclusion, there are no irm data showing that the addi-
tion of a prebiotic improves the efect of a probiotic in preterm 
infants on NEC or mortality. Existing data on diferent multispe-
cies synbiotics need to be reconirmed by adequately powered and 
well-designed RCTs. Given the conlicting data on safety, eicacy 
of probiotic preparations in preterm infants and the potential for 
harm in a highly vulnerable population, current evidence does not 
support the administration of any of the considerably less studied 
synbiotics (45). The contribution of the prebiotic components of 
these products to the hypothesized efects of the probiotic strains 
are unknown.

Synbiotics in Prevention of NEC in Newborns 
with Cyanotic Congenital Heart Disease

Infants with congenital heart disease are at an increased risk 
of developing NEC (46). Potential preventive strategies such as the 
application of pro- and synbiotics have recently been reviewed (47). 
In 100 randomized newborns with cyanotic congenital heart disease 
(CCHD), synbiotic therapy (B. lactis B94, 5 × 109 CFU plus inulin 
900 mg) prevented NEC (10% vs 0%, P = 0.02) and reduced mor-
tality (28% vs 10%, P = 0.04) (48). It is unknown whether inulin 
contributed to the observed efect. As already discussed in preterm 
infants the same research group has shown that adding inulin to B. 
lactis B94 had no efect (42). The etiology of NEC in infants with 
CCHD is certainly diferent from preterm infants and largely depends 
on the type of CCHD (46). Due to the large variability of CCHD, the 
diferent types were not evenly distributed between the placebo and 
the synbiotic group (eg, all infants with hypoplastic left heart syn-
drome ended up in the placebo group) (48). Therefore, the authors 
regard their exciting data as preliminary and asked for further studies.

Recommendation: No recommendation can be formulated 
on the use of any speciic synbiotic preparation for the prevention 
of NEC in preterm infants and newborns with CCHD (agreement: 
100%).

ADVERSE EVENTS OR SIDE EFFECTS
From all included trials, six did not report on the side efects 

or adverse events (11,14,15,39,40,48). Others, except for 2 stud-
ies (26,31), reported that there were no side efects or/nor adverse 
events during the intervention. Garcia Contreras et al (31) found 
no diference between synbiotic preparation (L. reuteri DSM 17938 
and 4 g of agave inulin), probiotic alone, prebiotic alone and pla-
cebo in latulence and abdominal distension that were equally 
present in all 4 groups. While Saneian et al (26) found that syn-
biotic group (B. coagulans Unique IS-2, 1.5 × 108 spore plus FOS, 
100 mg) experienced more dry mouth than the placebo group but 
no diference in other possible side efects.

DISCUSSION AND CONCLUSIONS
This review revealed insuicient evidence to provide recom-

mendations in favor or against the use of synbiotics in pediatric GI 
diseases. The speciic indications addressed here have been inves-
tigated by only limited number of studies, ranging from 2 RCTs 
per indication (infantile colic and IBD) to 5 RCTs (acute gastroen-
teritis). There are only two indications where two same synbiotic 
preparations were used. One is acute gastroenteritis where com-
bination of strains (S. thermophilus, 6.5 × 109; L. rhamnosus and 
L. acidophilus 6.5 × 109; B. lactis and B. infantis 6.5 × 109CFU) 
with 20 mg of FOS that was tested in 2 RCTs (9,11) performed 
by the same authors. However, one of the studies (11) was signii-
cantly underpowered; therefore, no irm conclusion could be made. 
Another indication is the eradication of H. pylori where synbiotic 
combination (B. lactis B94 at dose 5 × 109 CFU/dose and inulin 
900 mg) was used together with triple therapy and compared to tri-
ple therapy alone in 2 RCTs (13,14). However, these studies yield 
contradictory results.

Furthermore, studies often included limited number of 
patients, had signiicant methodological biases (allocation con-
cealment and/or blinding methods not reported, lack of compara-
tor, bias in reporting), scarcely reported on the adverse events, and 
reported diferent outcomes.

Comparison of studies was further limited by the synbiotic 
preparation used, where dose efect was not assessed; only limited 
number of studies used the same synbiotic preparation for a speciic 
clinical indication and, even more limited, used the same amount of 
live bacteria and prebiotic in the preparation. Also, very frequently 
the speciic strain designation, in adjunction to the reported species, 
was not reported in the original manuscripts.

All of the above means that available studies would not fulill 
newly stringent recommendations for RCTs evaluating the efect of 
synbiotics proposed by ISAAP (1). According to ISAAP, studies on 
a “synergistic synbiotic” that compare the synbiotic to the control 
can provide supportive evidence, but do not constitute direct evi-
dence of the synergistic efect. Instead, a study including the com-
bination, the substrate alone, the live microorganisms alone, and a 
control should be conducted. For the “complementary synbiotic” a 
two-arm parallel or crossover design was proposed.

In conclusion, due to the lack of data, no recommendation in 
favor or against the use of speciic synbiotic combination in chil-
dren with diferent gastrointestinal conditions could be formulated. 
There is a need for more, well-designed RCTs that would follow the 
above suggested recommendations for study design and would use 
the same outcomes measures, making the inter-study comparisons 
possible.
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