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Abstract
This technical review—one of five developed by the European Society for
Pediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN) Special
Interest Group on Gut Microbiota and Modifications (SIG‐GMM)—supports
the preparation of a position paper on the use of biotic‐ and synbiotic‐
supplemented infant formulas. This paper also presents the statements made
by the SIG‐GMM after performing a technical review to evaluate the clinical
effects of synbiotic‐supplemented infant formulas in healthy full‐term infants
(0–12 months), as emerged from studies published before 2024. The review
focused on the following clinical outcomes (if available): anthropometric mea-
surements, safety, tolerability, stool frequency and consistency, infantile colic
or crying, gastrointestinal symptoms, infections and antibiotic use, and allergic
disorders. Following the review, all members of the SIG anonymously voted on
each statement, scoring them between 0 and 9. A statement was accepted
when ≥75% of the members scored >6. The technical review identified 16

J Pediatr Gastroenterol Nutr. 2025;1–12. wileyonlinelibrary.com/journal/jpn3 | 1

© 2025 European Society for Pediatric Gastroenterology, Hepatology, and Nutrition and North American Society for Pediatric Gastroenterology, Hepatology, and
Nutrition.

Silvia Salvatore, Ener Cagri Dinleyici, and Hania Szajewska contributed equally to this study.

http://orcid.org/0000-0003-4339-556X
http://orcid.org/0000-0002-0339-0134
http://orcid.org/0000-0002-4596-2874
http://orcid.org/0000-0002-5169-9574
http://orcid.org/0000-0002-9885-9635
http://orcid.org/0000-0003-3262-5964
http://orcid.org/0000-0002-0606-1360
http://orcid.org/0000-0003-0152-9830
http://orcid.org/0000-0002-1631-3998
http://orcid.org/0000-0003-3960-1703
http://orcid.org/0000-0002-1862-8651
mailto:Yvan.vandenplas@uzbrussel.be
https://wileyonlinelibrary.com/journal/jpn3


randomized controlled trials that evaluated the clinical effects of synbiotic‐
supplemented infant formula in healthy full‐term infants. The studies varied in
terms of synbiotic composition, study design, intervention duration, and out-
comes. Formulas supplemented with synbiotics studied so far were well tol-
erated and showed no significant difference compared to the non‐
supplemented formulas in growth parameters, gastrointestinal symptoms, stool
characteristics, or safety. This technical review serves as the background for
formulating recommendations on the use of synbiotic‐supplemented infant
formula in healthy infants studied so far.
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1 | INTRODUCTION

In 2020, the International Scientific Association for
Probiotics and Prebiotics (ISAPP) defined synbiotics as
a mixture of live microorganisms and substrate(s) se-
lectively utilized by host microorganisms that confer a
health benefit on the host.1 ISAPP also distinguished a
synergistic synbiotic, in which the prebiotic substrate is
selectively utilized by the co‐administered micro-
organism(s), from a complementary synbiotic, where
the prebiotic component targets autochthonous micro-
organisms (the resident microbiota).1 Infant formulas
containing synbiotics have been used for more than
15 years. In 2011, the European Society for Pediatric
Gastroenterology, Hepatology, and Nutrition
(ESPGHAN) published a systematic review and com-
ment by the Committee on Nutrition on the supple-
mentation of infant formula with probiotics and/or pre-
biotics.2 Only three randomized controlled trials (RCTs)
evaluating four types of synbiotics were identified at
that time.3–5 Since then, several studies investigated
diverse synbiotics in infant formulas.6 Additionally, two
systematic reviews were recently published.7,8 Given
these developments, the ESPGHAN Special Interest
Group on Gut Microbiota and Modifications (SIG‐GMM)
has undertaken this updated technical review. Our aim
is to evaluate the recent evidence on the use of
synbiotic‐supplemented formulas for infant nutrition,
possibly warranting an update of the relevant societal
clinical practice position paper.

2 | METHODS

The ESPGHAN SIG‐GMM published five technical
reports to evaluate the safety and efficacy of infant
formula supplemented with probiotics, prebiotics, syn-
biotics, postbiotics, and human identical milk oligo-
saccharide with the following priority research ques-
tions: (i) “Are there, and if so, which clinically relevant
benefits have been demonstrated by the supplemen-
tation with any biotic to infant formula?” and (ii) “Should
biotics be added to infant formula? If yes, which specific

biotic and for which indications?” The present technical
review aims to support the development of a position
paper on the use of synbiotic‐supplemented infant
formula.

A literature review was conducted up to December
31, 2023, across Cochrane, DARE, CENTRAL,
PubMed, and EMBASE databases, along with sear-
ches on ClinicalTrials.gov. The search terms included
“synbiotic” OR “symbiotic” AND “formula” OR “infant
formula” OR “infant nutrition.” Some studies preferred
to use the term “probiotic and prebiotic combination”
instead of “synbiotic,” so the articles our study group
found while preparing other “probiotic” and “prebiotic”
technical reviews were also looked at. Only English‐
language papers were considered. Peer‐reviewed
RCTs, meta‐analyses, systematic reviews, and

What is Known

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

• Synbiotic‐supplemented infant formulas are
available for over 15 years, but their clinical
benefit is unclear.

What is New

• Sixteen randomized controlled studies show
that synbiotic‐supplemented formulas are
well‐tolerated and do not raise growth or
safety concerns.

• A synbiotic‐supplemented formula softened
stools compared to the control group, but
there is no obvious evidence of benefit on
infant crying or gastrointestinal symptoms.

• Some trials reported reducedrate of infections
(gastrointestinal or respiratory) in the syn-
biotic group, although this result was
inconsistent.
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previous ESPGHAN recommendations were used in
the analyses. Reference lists obtained from the identi-
fied studies and key review articles, including previ-
ously published meta‐analyses, were also evaluated.

We only included RCTs that evaluated healthy term‐
born infants under 1 year old who were receiving infant
formula. We included studies that compared synbiotic‐
supplemented infant formula with non‐supplemented infant
formula or human milk in healthy infants. Synbiotics ad-
ministered as a supplement, not being part of the formula
composition when manufactured, were excluded. We also
excluded formulas that contained partially or extensively
hydrolyzed proteins. We excluded studies that dealt with
preterm infants, infants with any condition, such as cow
milk allergy, or any disease. We performed an initial
screening of the titles, abstracts, and keywords of each
identified record, and then retrieved the full text of poten-
tially relevant publications. At least two reviewers inde-
pendently assessed the eligibility of each potentially rele-
vant trial using the inclusion criteria. Figure 1 displays a
flowchart detailing the study selection process in accord-
ance with PRISMA guidelines.

Data extraction included study characteristics, synbiotic
composition, patient characteristics, intervention details,
and follow‐up duration. The review focused on the follow-
ing clinical outcomes (if available): anthropometric mea-
surements, safety, tolerability, stool frequency and con-
sistency, infantile colic or crying, gastrointestinal
symptoms, infections and antibiotic use, and allergic

disorders. Microbiota composition was not a priority focus
of this technical report. The Cochrane Collaboration tool
was used to assess the risk of bias, which was evaluated
by three authors for each included study.9 The ESPGHAN
SIG‐GMM reports evidence and statements related to
each specific synbiotic. The modified Delphi process was
used to establish a consensus on the statements. all
members of the SIG anonymously voted on each state-
ment, scoring them between 0 and 9. A statement was
accepted when ≥75% of the members scored >6.

3 | RESULTS

Sixteen RCTs enrolled healthy infants (an inclusion crite-
rion) and reported clinical outcomes (Table 1). Additionally,
we identified one narrative review,6 one recent systematic
review with network meta‐analysis on infant formulas
supplemented with probiotics or synbiotics,7 and another
systematic review and meta‐analysis on infant formulas
supplemented with biotics and respiratory infections.8 The
most commonly prebiotic component is represented by
long‐chain (lc) fructooligosaccharides (FOS) and short‐
chain (sc) galactooligosaccharides (GOS) added to infant
formulas up to 0.8 g/100mL. The risk of bias is reported in
Table 2.

The studies are herein presented and summarized
according to their specific probiotic and prebiotic
components.

F IGURE 1 Flow chart of identification of studies. eHF, extensively hydrolyzed formula; pHF, partially hydrolyzed formula.
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3.1 | Bifidobacterium animalis ssp.
lactis (CNCM I‐3446) and bovine
milk‐derived oligosaccharides (BMOS)

Four double‐blind RCTs have been published evaluat-
ing Bifidobacterium (B.) lactis CNCM I‐3446 in addition
to prebiotics.10–13 In four studies, the prebiotic com-
ponent was a mixture of BMOS generated from whey
permeate (containing GOS and other milk oligo-
saccharides, such as 3′‐ and 6′‐sialyllactose [3′‐ and
6′‐SL])10–13 In three studies, the probiotic and prebiotic
content used in the synbiotic formulation was the same
(B. lactis CNCM I‐3446 1 × 107 CFU and BMOS as
8 g/L).10–12 Another RCT used the same synbiotic at
different concentrations of B. lactis CNCM I‐3446
(3.7 + 2.1 × 104 CFU/g powder formula) and BMOS
(6 g/L in reconstituted formula) with additional native
bovine lactoferrin (1 g/L).13 In all studies, mean weight,
length, body mass index, and head circumference‐for‐
age z‐scores were not significantly different between
the synbiotic and control formula groups.10–13 How-
ever, in one study, only in boys born by vaginal deliv-
ery, those consuming the synbiotic formula had a sig-
nificantly greater percentage of bone mineral content at
4 months (p = 0.005), and a significantly greater

adjusted mean lean mass (grams) at 12 months
(p = 0.002) compared to those consuming the control
formula.10 These studies found a lower consistency of
stools in the synbiotic group compared to the control
infants.10–13 No study showed a significant benefit in,
spitting up,10,11,13 or colic.10–13 Radke et al.12 showed
no difference in flatulence between the synbiotic and
control groups during the 12‐month study period, ex-
cept at 3 months: the proportion of infants who had
never flatulence was higher in the synbiotic‐
supplemented formula group.

No study showed a different rate of infection
between the study groups. Overall, and regardless of
delivery mode, the mean number of infections, adverse
events and severe AEs was equivalent in the control
and the synbiotic groups.10,12,13

3.2 | B. animalis ssp. lactis (CNCM
I‐3446) and prebiotics (scGOS/lcFOS)

Boquet et al.14 tested the B. lactis CNCM I‐3446 (107

CFU/g) associated with a mixture of GOS/FOS (9:1;
0.4 g/100mL) in 261 neonates compared to 267 neo-
nates fed the probiotic formula, with the same amount

TABLE 2 Risk of bias of included studies.

Publication

Random
sequence
generation

Allocation
concealment

Blinding of
participants
and personnel

Blinding
of outcome
assessment

Incomplete
outcome
data

Selective
reporting

Other
bias

Cooper et al.10 Unclear High risk Low risk Unclear Low risk Unclear Unclear

Simeoni et al.11 Unclear Unclear Low risk Low risk Low risk Low risk Low risk

Radke et al12 Low risk Unclear Low risk Low risk Low risk Unclear Unclear

Castanet et al.13 Low risk Low risk Low risk Low risk Unclear Unclear Unclear

Bocquet et al.14 Low risk Low risk Low risk Low risk Low risk Low risk Low risk

Puccio et al.4 Unclear High risk Unclear Unclear Unclear Unclear Unclear

Chua et al.15 Low risk Unclear Unclear Unclear Low risk Low risk Low risk

Phavichtir et al.16 Low risk Low risk Low risk Low risk Low risk Low risk Low risk

Gil‐Campos et al.17 Low risk Low risk Unclear Low risk Low risk Unclear Low risk

Maldonado et al.18 Unclear Low risk Low risk Low risk Low risk Low risk Low risk

Szajewska et al.19 Low risk Low risk Low risk Low risk Low risk Low risk Low risk

Chouraqui et al.3 Unclear Unclear Low risk Low risk Unclear Unclear Unclear

Nieto‐Ruiz et al.,20

Sepulveda‐
Valbuena et al.,21

Herrmann et al.22

Low risk Low risk Low risk Low risk Low risk Low risk Low risk

Rozé et al.23 Low risk Low risk Low risk Low risk Low risk Low risk Low risk

Vlieger et al.5 Low risk Unclear High risk High risk Low risk Low risk Unclear

Cohen et al.24 Low risk Low risk Low risk Low risk Unclear Unclear Unclear
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of probiotic without prebiotic. Growth parameters were
not significantly different between the synbiotic and
probiotic formula groups. Tolerance, as measured by
daily stool frequency and consistency and overall
acceptance of the formula, was not different between
groups throughout the study. During the first year of life,
the number and site of infections and the mean fre-
quency of antibiotic use were not different between the
groups.14

3.3 | Bifidobacterium breve M‐16V and
prebiotics (scGOS/lcFOS)

Six RCTs assessed the effect of B. breve M‐16V as
supplemented in infant formula with the addition of a
prebiotic component.15,16,25–28 However, four publica-
tions were excluded because the tested formula was
based on extensive25,26 or partially hydrolyzed pro-
teins27 and another study because it reported only
additional data from a previous RCT on microbiota
composition.28 One included RCT recruited 153 new-
borns delivered by cesarean section randomized to
receive either the synbiotic formula (n = 52) (infant for-
mula plus 0.8 g/100mL scGOS/lCFOS and B. breve
M‐16V, 7.5 × 108 CFU/100mL), prebiotic formula
(n = 51) (infant formula plus 0.8 g/100mL scGOS/
lCFOS) or the control formula (n = 50). Thirty subjects
(vaginally delivered) were included in the not‐
randomized reference group until 16 weeks of age
(intervention period).15 The primary outcome was the
determination of total fecal bifidobacteria, but it also
included growth and safety outcomes.15 In another trial,
two groups of infants were fed the synbiotic formula
consisting of 0.8 g/100mL scGOS/lcFOS and B. breve
M‐16V at a dose of either 1 × 104 CFU/mL (Syn4)
(n = 81) or 1 × 106 CFU/mL (Syn6) (n = 82) for 6 weeks
and compared for intestinal microbiota changes to a
control group fed a standard formula (n = 84) and to
breastfed infants (n = 43).16 Data on growth, stool fre-
quency consistency, and safety were also provided.16

Growth parameters did not differ between the groups in
the two abovementioned studies.15,16 Fecal frequency
did not differ between the study groups, while fecal
consistency was significantly softer in the synbiotic
group during the intervention period in one study.16 The
percentage of patients experiencing any adverse event
was similar in the synbiotic and the control groups in
the two included studies.15,16

3.4 | Bifidobacterium longum BL999
(BAA‐999, BB536) and GOS/FOS

Puccio et al.4 published in 2007 the first RCT evaluat-
ing the effect of an infant formula containing a probiotic
(B. longum BL999 at a dose of 2 × 107 CFU) and

prebiotics (90% GOS and 10% FOS, 4 g/L) compared
to infant formula, from 14 to 112 days of life. Growth
parameters as well as the incidence of adverse effects
did not differ between the groups. Compared to infants
fed a control formula (n = 55), infants in the synbiotic
group (n = 42) had a significantly increased stool fre-
quency (2.2 ± 0.7 vs. 1.8 ± 0.9 occurrences/day,
p = 0.018), had less constipation (p = 0.03) and less
respiratory tract infections (relative risk [RR]: 0.6; 95%
confidence interval [CI]: 0.37–1.03). Stool consistency,
crying, colic, regurgitation, and vomiting showed no
statistically significant differences between the two
groups.4

3.5 | Limisolactobacillus fermentum
CECT5716 and GOS

We identified four papers (based on three RCTs) test-
ing a synbiotic formula containing Lactobacillus (L.)
fermentum (currently named Limosilactobacillus fer-
mentum) CECT5716 and prebiotic GOS (0.3 g/100mL)
in healthy infants.17,18,29,30 However, one was excluded
because it was a follow‐up study at 3 years of life29 and
another because tested protein hydrolyzed formulas.30

In the study by Gil‐Campos et al.,17 61 infants were in
the synbiotic group and 60 infants were fed a control
formula for the first 6 months of life. The effect of a
follow‐on formula with GOS (0.4 g/100mL) plus L. fer-
mentum CECT5716 (2 × 108 CFU/day) was compared
to the follow‐on formula with only GOS in 6 months old
infants (synbiotic group n = 97, control prebiotic group
n = 91) followed for 6 months.18 No significant differ-
ences in growth parameters were observed among
groups at any study points.17,18 Stool frequency and
consistency, flatulence, regurgitation, sleeping hours
and behavior were similar in both groups during the
6 months study.17 The odds ratio (OR) of having at
least one gastrointestinal or respiratory infection was
0.36 (95% CI: 0.08–0.97) and 0.77 (95% CI:
0.36–1.66), respectively, but the difference was only
significant (p = 0.025) for gastrointestinal infections.
The incidence rate of gastrointestinal infections in
infants of the control group was three times higher than
in the synbiotic group (p = 0.018).17 The number of
infants that needed to be treated to reduce one event of
diarrhea was 5. No difference was observed in febrile
episodes or antibiotic treatments.17 In the other
included trial, the synbiotic formula significantly
reduced gastrointestinal infections by 46% (p = 0.032),
total respiratory infections by 26% (p = 0.022), and
recurrent respiratory infections by 72%.18 No significant
differences were found for otitis, urinary tract, and other
infections possibly because of the low number of
events obtained in both study groups. Regarding anti-
biotic treatment and the number of fever episodes, no
significant differences between study groups were
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observed. Events of diarrhea associated with antibiotic
treatments were detected in 17.5% of control infants
versus 9.6% of infants in the synbiotic group
(nonsignificant).18 No adverse effects associated with
synbiotic supplementation were detected during the
studies.17,18

3.6 | Lactobacillus paracasei ssp.
paracasei strain F19 plus FOS and GOS

One RCT evaluated an infant formula with FOS and
GOS (n = 91) and .paracasei (current name Lactica-
seibacillus paracasei) ssp. paracasei strain F19 (109

CFU) (n = 97) for the first 12 months of life.19 There was
no difference in the growth parameters and in the
adverse effects between the two groups. During the
study, a significant difference was reported in stool
consistency (reported as more “loose” stools) in the
synbiotic group compared with the control group.19

There were no significant differences between groups
in days with fever, vomiting, eczema, gastrointestinal or
total respiratory infections, wheezing episodes, use of
antibiotics, unscheduled doctor's visits, and hospital-
ization. A significant reduction in the number of epi-
sodes of lower respiratory tract infections was found in
the synbiotic‐supplemented formula group compared
with the prebiotic‐supplemented formula group at
12 months (RR: 0.34; 95% CI: 0.13–0.85, number
needed to treat [NNT]: 10, 95% CI: 5–57).19

3.7 | Combination of mixture of
probiotics and prebiotics

We identified 10 studies evaluating the combination of
different strains of probiotics and prebiotics in infant
formulas. A summary of the characteristics and main
results of the studies are herein reported according to
the specific probiotic strains used.

3.8 | B. longum BL999 plus L.
rhamnosus LPR or L. paracasei ST11 and
scGOS/lcFOS

In one RCT, healthy full‐term infants were fed with a
control formula or one of the following three experimental
formulas (all three containingB. longum BL999) from ≤2 to
16 weeks of age: BL999 (1.29 ×108 CFU) and L. rham-
nosus LPR (6.45 ×108 CFU); BL999 combined with L.
rhamnosus LPR plus 4 g/L of 90% GOS/10% scFOS, or
B. longum BL999 (2.58 ×108 CFU), L. paracasei ST11
(2.58× 108 CFU), and 90% GOS to 10% scFOS (4 g/L).
Infants were evaluated at 2, 4, 8, 12, 16, and 52 weeks of
age.3 Growth parameters were similar between infants fed
the synbiotic formulas and control groups. There was no

difference in digestive tolerance considered as the fre-
quency of flatulence, colic, spitting up, and vomiting
between the groups. Liquid stools occurred significantly
more frequently in the B. longum BL999‐L. paracasei
ST11‐GOS/SCFOS group than in both the control group
and the B. longum BL999‐L. rhamnosus LPR group (OR:
2.79; 95% CI: 1.48–5.29, p=0.008). Stool frequency was
significantly higher in infants in the B. longum BL999‐L.
rhamnosus LPR+GOS/scFOS group compared with the
control group (2.1 days vs. 1.6 days, p=0.03).3 No differ-
ence in adverse effects between groups was reported.3

Another RCT tested B. longum BL999 plus L. rhamnosus
LPR and prebiotics (FOS and inulin), but it was excluded
from the analysis because it enrolled healthy 12‐month‐old
infants.31

3.9 | Bifidobacterium infantis IM1 and
Lacticaseibacillus rhamnosus LCS‐742
plus a mix of FOS and inulin

We identified eight publications (all about one study:
COGNIS study20–22,32–36) evaluating the effect of B. in-
fantis IM1 (B. longum subsp. infantis CECT 7210) and
Lacticaseibacillus rhamnosus LCS‐742 plus a mix of FOS
and inulin (ratio 1:1) added to a formula containing long‐
chain polyunsaturated fatty acid (LCPUFA), milk fat glob-
ule membrane (MFGM) gangliosides, nucleotides, and
sialic acid, enrolling 170 full‐term infants aged 0–2 months
(85 in the experimental formula group, 85 in the control
formula) and 50 breastfed infants as reference group. The
primary aim of the COGNIS study was the assessment of
the neurodevelopment of children, while secondary out-
comes included behavior and temperament, cortical visual
evoked potentials, growth, infectious events, and the effect
of fatty acids and fatty acid desaturase polymorphisms.
According to our inclusion criteria, we evaluated three
publications from the COGNIS study.20–22 No differences
in growth and neurodevelopment were found between
formula‐fed groups from enrollment up to 18 months.20,21

Since the experimental formula was supplemented with
additional components that may influence the neurocog-
nitive effects that are beyond the scope of our paper, these
results will not be further discussed herein and have been
previously reported.33 At 12 months of age, significantly
fewer infections were reported in the synbiotic group
(p=0.044), particularly respiratory (p=0.031) and gastro-
intestinal infections (p=0.030), than in control groups.22

3.10 | L. rhamnosus LCS‐ 742 and B.
longum subsp infantis M63 and 96% GOS
and 4% scFOS

In one RCT, 48 neonates were fed from birth with a
synbiotic formula containing L. rhamnosus LCS‐742
and B. longum subsp. infantis M63, 96% GOS and 4%
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sc‐FOS, enriched with bovine a‐lactalbumin, using a
native whey protein content with high a‐lactalbumin
concentration (34% of soluble proteins) for 6 months.
The control group of 49 neonates was fed a standard
formula.23 There was no significant difference between
the experimental and the control groups in growth
parameters at 6 months. At 1 month, infants exhibited
less crying or fussiness in the synbiotic group than in
the control group (p = 0.02). The synbiotic formula
showed a protective effect against the occurrence of
mild atopic dermatitis at 6 months of age.23

3.11 | L. paracasei ssp. paracasei and
B. animalis ssp. lactis plus GOS

One RCT randomized 126 newborns (7 days of age) to
receive an infant formula containing the prebiotic GOS
(0.24 g/100mL) supplemented with L. paracasei ssp.
paracasei (1 × 107 CFU) and B. animalis spp. lactis
(1 × 107 CFU) (n=67) or the same prebiotic formula with
no probiotic supplementation (n=59) for 3 months.5 No
significant differences were observed in growth parame-
ters between the study groups at 3 and 6 months of life.
During the first 3 months, the synbiotic group had a higher
stool frequency (1.29 vs. 1.52 times/day, respectively;
p=0.04) and stool consistency score than the prebiotic
group (2.57 vs. 2.36, respectively, p=0.05). For both
parameters, no difference between groups was noted
later, during the observation period. There were no sig-
nificant differences between groups in crying and
sleeping hours. No difference was reported in the number
of parent‐diagnosed infections, antibiotic use, visits to the
general practitioner, and adverse events.5

3.12 | Streptococcus thermophilus NCC
2496, Streptococcus salivarius DSM 13084,
L. rhamnosus LPR CGMCC 1.3724, and
Raftilose (FOS)

In one RCT, healthy infants aged 7–13 months deliv-
ered by C‐section were randomized to receive either
the synbiotic (n = 112) or the control follow‐up formula
(n = 112). The synbiotic formula contained S. thermo-
philus NCC 2496 (1 × 107 CFU), S. salivarius DSM
13084 (2.5 × 107 CFU), L. rhamnosus LPR CGMCC
1.3724 (1 × 107 CFU), and Raftilose (FOS). No differ-
ence in the rate of infections and adverse events was
noted during the 12‐month study period.24

4 | DISCUSSION

Data regarding synbiotics added to infant formula in
presumed healthy infants are limited and heteroge-
neous by the population of infants recruited, outcomes,

type and dosage of synbiotics, and duration of mon-
itoring. The first RCT to address this issue was per-
formed by Puccio et al.4 One recent systematic review
and network meta‐analysis evaluating the health ef-
fects of infant formula supplemented with probiotics or
synbiotics in infants and toddlers, included seven
studies assessing synbiotics, but no separate evalua-
tion of the results of these trials was performed.7

Another systematic review on infant formula supple-
mented with prebiotics, probiotics or synbiotics focused
on incidence of respiratory tract infections in infants
and children.8 However, only three studies using syn-
biotics (two enrolling infants) were included.8 The aim
of this technical review was to summarize the currently
available data and assess the clinical effects, safety,
and tolerability of the combined administration of pro-
biotics and prebiotics in infant formula. Growth
parameters and adverse events were not different
between infants fed synbiotic formulas and control
formulas (Table 3, Statement 1). In most studies,
infants fed with a synbiotic formula showed softer
stools compared to the ones in the control group, likely
attributable to the prebiotic component (Table 3,
Statement 2). Also, there are no studies on the effect of
synbiotics on stool consistency in constipated infants.
However, at present, there is no evidence that synbiotic
formulas reduce infant crying or gastrointestinal
symptoms. It is important to underline that this technical
report did not consider studies that evaluated formulas
with hydrolyzed proteins for their possible different
digestive, motor, and immune effects (Table 3, State-
ment 3). Moreover, formulas with hydrolyzed proteins
often present other components (i.e., reduced lactose
or beta‐palmitate) that can have a significant impact on
gastrointestinal symptoms, consistency and acidity of
stools, and different microbiota with possible clinical
relevance. Likewise, trials enrolling preterm infants or
subjects with comorbidities were also excluded from
the analysis.

A few studies evaluating different synbiotic‐
supplemented formulas reported reduced rate of
infections (gastrointestinal or respiratory infections) in
the synbiotic group.4,17–19,22 However, this result was
inconsistent among studies and age groups (Table 3,
Statement 4). In one study, the synbiotic (B. longum
BL999 [BAA‐999, BB536]and GOS/FOS) group re-
ported less respiratory tract infections (RR: 0.6; 95%
CI: 0.37–1.03).4 L. fermentum CECT5716 and GOS
supplemented infant formula showed three times less
gastrointestinal infections than the control formula with
no difference in episodes of fever in one study17 and a
reduction by 46% of gastrointestinal infections, by 26%
of total respiratory infections and by 72% of recurrent
respiratory infections in another trial.18 Lactobacillus
paracasei ssp. paracasei strain F19 plus FOS and
GOS also significantly reduced the number of episodes
of lower respiratory tract infections compared with the
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prebiotic‐supplemented formula group at 12 months
(RR: 0.34, 95% CI: 0.13–0.85, NNT: 10, 95% CI:
5–57).19 At 1 year, Infants fed with B. infantis IM1 (B.
longum subsp. infantis CECT 7210) and L. rhamnosus
LCS‐742 plus a mix of FOS and inulin added to a for-
mula containing LCPUFA, MFGM gangliosides, nucle-
otides, and sialic acid reported significant less respi-
ratory and gastrointestinal infections than the control
groups.22

5 | CONCLUSION

The ESPGHAN SIG‐GMM considers the available data
suggesting that the tested synbiotic‐supplemented
infant formulas are safe but calls for caution in over
interpretation of the clinical results (Table 3, Statement
5). In the future, the efficacy and safety of each syn-
biotic product should be further established. This
technical report serves as the background for formu-
lating recommendations on the use of synbiotic‐
supplemented infant formula in healthy infants studied
so far.
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