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1. Introduction

Infantile colic is crying or fussing more than 3 hours

ABSTRACT

Background. Infantile colic, defined as paroxysmal, excessive, and consolable
crying without an identifiable cause. It is common in the first 3 months of life.
There have been many RCT studies conducted. A systematic synthesis is required
to summarize the results of these RCTs. This study was aimed to systematically
analyze the benefits of Lactobacillus reuteri DSM 17938 for infantile colic.
Methods: This systematic review and meta-analysis used keywords: (“infantile
colic” OR “abdominal cramps” OR “abdominal cramp” OR “infant colic”) AND
“lactobacillus reuteri” AND (placebo OR placebos) AND (“randomized controlled
trial” OR RCT). The databases used were: pubmed, science direct, and google
scholar. Meta-analysis was conducted to combine the articles. The eligibility
criteria were: patient with infantile colic, intervention with L. reuteri DSM 17938,
control was placebo, RCT study design, outcome with dichotomous scale, all
races, all ethnicities, all countries, all genders, in English, and not limited by
year.

Results: The search resulted in 800 articles. After reducing duplication, the
number of articles was 747. Screening with titles and abstracts resulted in 13
full teks articles. Six articles fitted the eligibility criteria. The results of the meta-
analysis were as follows. The forest plot showed that the combined effect of the
six articles showed an RR of 0.47 and was statistically significant (p <0.001).
Conclusion: Based on the results of this meta-analysis, L. reuteri DSM 17938 is
recommended for infants with infantile colic. There were no significant side
effects with the use of L. reuteri DSM 17938 on infantile colic.

depression, early cessation of breastfeeding, and

a day, more than 3 days a week, for no apparent
reason, and cannot be prevented or stopped by the
caregiver. Although infantile colic can heal on its own
and is a mild disorder, it is one of the most common
problems in the early 4 months of life.!

Although infantile colic resolves spontaneously after

3 or 4 months of age, it is associated with maternal

shaken baby syndrome.2 Infantile colic affects nearly
10% to 40% of infants worldwide, and is associated
with parental frustration and repeated doctor visits.3
Infantile colic has been classified as a functional
digestive disorder whose pathogenesis is still unknown,
despite decades of research. As a result, various

treatments have been tried to relieve the condition.3

1446


mailto:bi268@ums.ac.id
https://doi.org/10.37275/bsm.v6i3.457
http://www.bioscmed.com/

One treatment that is often used is Lactobacillus
reuteri which is a type of probiotics.

Probiotics are live microorganisms.4 Probiotics are
products that contain specific strains of bacteria that
are beneficial for health.5 L. reuteri DSM 17938 is a
probiotic which is well-known to have benefits for
several digestive diseases.® L. reuteri DSM 17938 is a
daughter strain of Lactobacillus reuteri ATCC 55730.7
The L. reuteri strains produce Reuterin. Reuterin is a
broad-spectrum antimicrobial that can inhibit the
growth of various spectrums of microorganisms such
as gram-positive bacteria, gram-negative bacteria,
fungi, and parasites. L. reuteri strains may also regulate
the immune response.® Some of the reported benefits
include improvement of intestinal health, infantile
colic, functional constipation, etc. Because of this,
currently, L. reuteri is commercially available in 99
countries.?

Various studies have been conducted to analyze the
efficacy of L. reuteri to treat infantile colic. Several
studies gave different results.

Sung et al (2014) conducted an RCT study to
analyze the efficacy of L. reuteri DSM 17938 in the
treatment of infantile colic. The results showed that L.
reuteri DSM 17938 had no benefit in infantile colic
infants in the community, either in infants who were
breastfed or formula-fed.2 Chau et al (2015) conducted
an RCT study to compare L. reuteri DSM 17938 and
placebo against infantile colic. The results showed that
L. reuteri DSM 17938 could significantly improve
infantile colic symptoms.1© Szajewska et al (2013)
conducted an RCT study to see the efficacy of L. reuteri
DSM 17938 compared to placebo in treating infantile
colic. The results showed that exclusively breastfed or
predominantly breastfed infants suffering from
infantile colic benefited from the administration of L.
reuteri DSM 17938.11 Sung et al (2018) compiled a
meta-analysis to find out the combined effect of the
research that has been done. The results of the study
concluded that L. reuteri DSM 17938 is effective and
can be recommended for infants fed breast milk, while
the benefits for infants fed formula still require further
research.12

This systematic review and meta-analysis aims to

re-analyze the combined effects of the studies that have
been carried out. It is hoped that there will be new RCT
studies to see the consistency of the results from the
previous meta-analysis. This study aims to prove the
benefits of L. reuteri DSM 17938 which in theory can be

useful for infantile colic.

2. Methods
Eligibility criteria

Eligibility criteria in this systematic review were:
patient with infantile colic, intervention with L. reuteri
DSM 17938, control was placebo, RCT design, outcome
with dichotomous scale, all races, all ethnicities, all
countries, all genders, in English, and not limited by
year. The exclusion criteria in this study were: pre-

prints, theses, dissertations, and posters.

Information sources and searches

The electronic databases used are: pubmed, science
direct, and google scholar. The keywords used are:
(“infantile colic” OR “abdominal cramps” OR
cramp” OR “infant colic”) AND
“lactobacillus reuteri” AND (placebo OR placebos) AND
(“randomized controlled trial” OR RCT).

“abdominal

Studies selection

The selection of studies was carried out as follows.
The combination of keywords was entered into the
three databases mentioned above. The search results
from the three databases were combined into one. The
combined titles of the articles obtained were identified
as duplications. Duplicate articles were removed. The
next stage was to screen titles and or abstracts based
on eligibility criteria. Titles and or abstracts that did
not meet the eligibility criteria were removed. The next
step was to download the full text article to be screened
based on the eligibility criteria. Finally, several full text

articles were obtained that met the eligibility criteria.

Data collection and data items

Extraction of data from the study was done by
creating a table. The table contains: author and year,
country, research objectives, summary of the research,

and number of samples.
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Risk of bias for included studies

The articles obtained were critically appraised using
the CASP Randomized Controlled Trial Standard
Checklist.13

Analysis
The analysis in this systematic review used meta-

analysis and narrative analysis.

3. Results

Study selection

A search on three databases yielded the following
number of articles: google scholar (730), pubmed (11),
and science direct (59). The total number of article titles
obtained was 800. After deducting duplication, the
number of articles was 747. Screening of titles and or
abstracts based on eligibility criteria produced 13
articles. All 13 articles were downloaded. After
adjusting for the eligibility criteria, 6 articles were
obtained for synthesis. Figure 1 shows the study

selection process.

Literature seacrh: e-databases: Google
scholar, Science Direct, Pubmed

v

Combined search results: 800

v

The articles identified duplication

Vv

Results : 747

v

Articles screened by title and/or abstract

v

Results: 13

v

Full text articles are seen as conformity with
the eligibility criteria

Combined Probiotic (n=2), Editorial
(1), Commentary (1), Strain L reuteri
other than DSM 17938 (1), there is no
outcome in the form of dichotomous

Excluded (n=7)

Articles included in the analysis (n=6)

Figure 1. PRISMA flow chart of selected studies

Study characteristics

The characteristics of the articles obtained in this

systematic review are shown in table 1 below.
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Table 1. Article characteristics

Author Setting Objective Sample Summary of the research
size
Savino et al Italy Analyzing differences in crying 60 Infants with infantile colic were
(2018)1 time, gut microbiota and fecal randomized to receive
calprotectin in infants with Lactobacillus reuteri or placebo
infantile colic between those given for one month. The outcomes
L. reuteri and placebo. measured were: daily crying
time, FOXP3 and RORy
messenger RNA, gut
microbiota, and fecal
Calprotectin.
Mi et al China Analyzing the benefits of L. reuteri 39 Exclusively breastfed or
(2015)14 for the treatment of infantile colic predominantly breastfed

infants with infantile colic were
recruited for the study. The
infants were randomized to
receive L. reuteri or placebo for
21 days. Outcome
measurement was after 4
weeks. Outcomes measured
were reduced crying time,
parental satisfaction, and
decreased maternal

depression.
Szajewska et Poland To analyze whether the 80 Infants, both exclusively
al (2013)11 administration of L. reuteri is breastfed and those given
beneficial for breastfed infants who predominantly breast milk,
suffer from infantile colic. were randomized to receive L.

reuteri or placebo. The outcome
measured was a decrease in
crying duration on days 7, 14,

21, and 28.
Savino et al Italy Analyzing the efficacy of L. reuteri 46 Exclusively breastfed infants
(2010)15 for infantile colic and to evaluate its with  infantile colic were
relationship to the gut microbiota. randomized to either L. reuteri

or placebo for 21 days. The
outcomes measured were the
duration of crying and fecal
Escherichia coli.

Chau et al Canada Analyzing the effectiveness of L. 52 Infants with infantile colic were
(2015)10 reuteri for the treatment of infantile randomized to receive L. reuteri
colic in breastfed infants. or placebo for 21 days.

Outcomes measured were daily
crying and fussing.

Sung et al| Australia | Analyzing whether L. reuteri 127 Infants with infantile colic aged
(2014)2 reduced crying or fussiness in the less than 3 months were
general population of infants less randomized to receive L. reuteri
than 3 months of age with infantile or placebo. The babies sampled
colic either breastfed or formula- were babies who were breastfed
fed. or formula-fed. The intervention

was given for one month. The
primary outcome measured was
the duration of crying or fussing
at one month.

Table 1 shows the characteristics of each study. African continent yet. All articles were still from
The studies synthesized in this systematic review came developed countries. The total research sample was
from four continents, namely Europe, Australia, 404.

America, and Asia. There were no articles from the
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Risk of bias

items from CASP.13

Table 2 shows the risk of bias from the synthesized

studies, while table 3 shows the RCT critical appraisal

Table 2. Risk of bias of studies using instruments from CASP.13

Author Item
1 2 3 4 5 6 7 8 9 10 11
Savino et al Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes
(2018)
Mi et al (2015) Yes Yes No No Can't Yes Yes No Yes Yes Yes
tell
Szajewska et al Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes
(2013)
Savino et al Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes
(2010)
Chau et al Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes
(2015)
Sung et al (2014) | Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes

The results of the risk of bias or critical appraisal of
each study show that in general the quality of all
studies is good. This is indicated by the answer yes to
almost all questions on critical appraisal items in
almost all studies.

Some notes on the risk of bias are explained as
follows. There was one study that did not apply a
double blind but only a single blind, namely the study
of Mi et al (2015).14 On average, the studies did not
apply the intention to treat analysis but per protocol
analysis. All studies were RCTs, meeting the eligibility

criteria for this meta-analysis.

Meta analysis of included studies

The screening results of 800 articles resulted in 6
studies that met the eligibility criteria. The six studies
were then analyzed together to obtain a combined
effect.

The outcome analyzed together was responder
which defined as a 50% reduction in crying duration
from baseline. Others were classified as events. Table 3
below is the data that can be used as material for meta
analysis using the Revman 5.4 application. The forest

plot is shown in Figure 1.

Table 3. Summary of responders and events in the six studies included in the meta-analysis.

No | Authors Experimental | Control | Experimental | Control Experimental | Control | Measured
sample sample Responder Responder | events events on day

1 Savino et al 32 22 24 8 8 14 30
(2018)

2 Mi et al (2015) | 20 19 18 1 2 18 21

3 Szajewska et 40 40 39 15 1 25 21
al (2013)

4 Savino et al 25 21 24 15 1 6 21
(2010)

5 Chau et al 24 28 17 6 7 22 21
(2015)

6 Sung et al 67 60 27 29 40 31 30
(2014)

Table 3 shows that in most studies, outcomes were
measured on day 21. Two studies were taken on day

30. As an additional explanation, although there were

outcomes on other days, they were not displayed in this
systematic review so that the results were more
focused.
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L Reuteri DSM 17938 Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Chau et al (2015) 7 24 22 28 17.0% 0.37(0.19,0.71] ol
Mi et al (2015) 2 20 18 19 154% 0.11[0.03, 0.39) —_—
Savino et al (2010) 1 25 6 21  55% 0.14[0.02,1.07) 9 — |
Savino et al (2018) ) 32 14 22 139% 0.39 [0.20, 0.77) _—
Sung et al (2014) 40 67 31 B0 274%  1.16(0.84, 1.58) -
Szajewska et al (2013) 1 40 25 40 20.9% 0.04[0.01,028) +—+——
Total (95% Cl) 208 190 100.0% 0.47 [0.386, 0.60] ‘
Total events 59 116 . . . .
Heterogeneity: Chi? = 45.15, df = 5 (P < 0.00001); I* = 89% Y 01 ) 0 100

Test for averall effect: Z = 5.97 (P < 0.00001)

L Reuteri DSM 17938 Placebo

Figure 2. Forest plot of included studies

Figure 2 shows the forest plot results from the
studies included in the analysis. If we look at each
study, 4 studies produced statistically significant
results and there were two studies that produced
statistically insignificant results.

The results of two studies that were not statistically
significant were Savino et al (2010)!5, and Sung et al
(2014).2 The non-significant results in each study can
be seen from the 95% CI that crosses the number 1 or
the horizontal line that crosses the vertical line.

The combined results showed an RR of 0.47 and

statistically significant (p<0.001). This means that
infants with infantile colic who were given L. reuteri
DSM 17938 had a 0.47 chance of not recovering
compared to those given placebo and it was statistically
significant. This analysis uses a random effect model

because 12 > 50%, i.e. 89%.

Other results
Some of the other results can be seen in table 4

below.

Table 4. Other results from included studies

Authors Other results
Savino et al (2018) v" Lowering fecal Calprotectin
Mi et al (2015) v Parental satisfaction was significantly higher in the intervention group

v There was a significant improvement in maternal depression in the intervention group

Szajewska et al (2013)

Savino et al (2010) v" There was a significant increase in fecal Lactobacillus in the intervention group
v" There was a reduction in Eschericha coli and fecal ammonia in the intervention group
v" There were no side effects related to supplementation

Chau et al (2015)

Sung et al (2014) v" There were no side effects related to supplementation

Table 4 shows that no side effects were observed
during the study. Other results that can be obtained
are as follows. There was a decrease in fecal
calprotectin as an indicator of intestinal inflammation.
There was parental satisfaction and improvement in
maternal depression. There was an increase in fecal

Lactobacillus and a decrease in fecal Escherichia colic.

4. Discussion
The results of this meta-analysis indicate that L.
reuteri DSM 17938 can be used to treat infants with
infantile colic. There were no significant side effects
with the use of L. reuteri DSM 17938 on infantile colic.
There are slight differences in the criteria for

infantile colic in each study, but in general, the criteria
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were the same. Savino et al (2018) define infantile colic
as crying or fussing more than 3 hours a day and more
than 3 days a week for no apparent reason and cannot
be prevented or stopped by caregivers.! Mi et al (2015)
defined infantile colic as crying episodes for at least 3
hours a day for at least 3 days before starting the
study.1* Szajewska et al (2013) defined infantile colic as
crying episodes for at least 3 hours a day and occurring
at least 3 days a week in the 7 days before the study.!!
Savino et al (2010) defined infantile colic with modified
Wessel criteria, namely: fussy crying episodes lasting at
least 3 hours a day for at least 3 days a week in the
week before the study.15

This meta-analysis only combined outcomes with a
dichotomous scale that was responder or not.
Outcomes with continuous scales such as the mean
average crying per day were not analyzed in this meta-
analysis.

The benefits of probiotics for humans include the
improvement of the immune system, synthesis of
components that provide anti-cholesterol, anti-
carcinogenic properties, improvement of intestinal flora
with the resulting anti-microbial, treatment of several
intestinal disorders, good effects for systemic diseases
such as allergies or inflammation.1¢ The most widely
used probiotics are Lactobacilli and Bifidobacterium.!7?
L. reuteri DSM 17938 is a new probiotic strain that does
not carry potentially transferable traits for Tetracycline
and Lincomycin resistance. L. reuteri is used for the
treatment of gastroenteritis in children. The potential
mechanism is its anti-inflammatory effect, as some
publications were showing the anti-inflammatory effect
of this probiotic in neonatal animals. There was also
evidence of inflammation in infants with colic, and
current evidence suggests that probiotics may also be
beneficial for infants with colic.1® Some related
systematic review or meta-analysis studies are as
follows.

Sung et al (2018) conducted a meta-analysis to
analyze the benefits of L. reuteri DSM 17938 in treating
infantile colic. There were 4 studies included in the
analysis. The total number of research samples was
345 infants. The results showed that L. reuteri DSM

17938 was effective and could be recommended for

infantile colic breastfed infants. The role of L. reuteri
DSM 17938 for infantile colic infants with formula milk
still requires further research.12

Gutiérres-Castrellon et al (2017) conducted a
systematic review to compare the benefits of L. reuteri
DSM 17938 with other interventions in treating
infantile colic. The results showed that L. reuteri DSM
17938 and several dietary approaches were better than
other interventions.19

Szajewska & Dryl (2018) conducted a systematic
review to assess the Dbenefits of probiotic
supplementation in the management of infantile colic.
The results showed that some probiotics, especially L.
reuteri DSM 17938, might be considered for infantile
colic therapy, while data for other probiotics were still
limited.20

Xu et al (2015) conducted a systematic review to
analyze the benefits of L. reuteri DSM 17938 on the
management of infantile colic. There were 6 studies
included in the analysis. The total number of research
samples was 423 infants. The results showed that L.
reuteri DSM 17938 had potential in the management of
infantile colic in the second and third weeks without
causing bad side effects.18

The results of this systematic review are consistent
with the results of similar studies conducted
previously. The results of this systematic review add to
RCTs that have not been obtained in previous

systematic review studies such as Savino et al (2018).1

5. Conclusion

After adjusting for the eligibility criteria, 6 articles
were obtained for synthesis. L. reuteri DSM 17938 has
potential benefits for the management of infantile colic.
There were no significant side effects with the use of

Lactobacillus reuteri DSM 17938 on infantile colic.
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