
Infantile colic is defined on Wessel’s criteria, 
also known as the ‘rule of threes’, which as parox-
ysms of irritability, fussing or crying lasting ≥3 hours 

per day on ≥3 days per week for >3 weeks”.1 Infantile 
colic is now a prevalent issue that one in five babies 
(20%) less than three months old has been facing.2 
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ABS TRACT Objective: This study thoroughly evaluates the available 
evidence examining the effect of probiotics and derivatives added to 
maternal nutrition on infantile colic. Material and Methods: A com-
prehensive, systematic search of PubMed, Web of Science, the Coch-
rane Library, CINAHL and ULAKBİM databases was completed. In 
the systematic review, we examined the evidence about probiotics that 
could potentially be included. Contrary to what is usual, our review in-
cluded maternal nutrition, but not infant feeding. Outcomes data inclu-
ding treatment success and crying times of infantile colic were collected 
to conduct an analysis. Meta-analysis of study outcomes was perfor-
med using Review Manager. The Grades of Recommendation, Assess-
ment, Development and Evaluation Working Group (GRADE) 
approach was used to assess the quality of the body of evidence for 
each outcome of this meta-analysis. PROSPERO; registration number 
CRD42020155237. Results: In the review, 4 studies (1,110 partici-
pants) were included. The agreement between the 2 researchers was ex-
cellent, with Cohen kappa scores [95% confidence interval (CI)]=0.95 
(I0.88-1) for article selection and 0.97 (I0.92-1) for bias scoring. The 
end of the intervention did not find a significant difference in treatment 
success between the 2 groups [risk ratio (RR) 1.14; 95% CI (0.4, 2.71)]. 
In a sensitivity analysis using the fixed effect model, we found a signi-
ficant difference in favor of probiotics [RR 0.92; 95% CI (0.60, 1.42)]. 
Conclusion: Research suggests that the addition of some probiotics in 
the diet of mothers is reasonable for the treatment of infantile colic. 
However, more research is needed. 
 
Keywords: Probiotic; prebiotic; infantile colic;  

 maternal nutrition; meta-analysis  

ÖZET Amaç: Bu çalışma, anne beslenmesine eklenen probiyotik ve 
türevlerinin, infantil kolik üzerindeki etkisini inceleyen mevcut 
kanıtları derinlemesine değerlendirmektedir. Gereç ve Yöntemler: 
PubMed, Web of Science, Cochrane Library, CINAHL ve ULAKBİM 
veri tabanlarının kapsamlı ve sistematik araştırması tamamlandı. İn-
fantil kolik tedavi başarısı ve ağlama sürelerini içeren sonuç verileri, 
analiz yapmak için toplandı. Sistematik incelemede, potansiyel olarak 
dâhil edilebilecek probiyotiklerle ilgili kanıtları inceledik. Alışılmışın 
aksine incelememiz, bebek beslemesini değil anne beslenmesini 
içeriyordu. Çalışma sonuçlarının metaanalizi, “Review Manager” 
kullanılarak gerçekleştirildi. Tavsiye, Değerlendirme, Geliştirme ve 
Değerlendirme Çalışma Grubu Dereceleri (GRADE) yaklaşımı, bu 
metaanalizin her bir sonucunun kanıt kalitesini değerlendirmek için 
kullanıldı. PROSPERO; kayıt numarası CRD42020155237 idi. Bul-
gular: İncelemeye, 4 çalışma (1.110 katılımcı) dâhil edildi. Makale 
seçimi için Cohen kappa skorları [%95 güven aralığı (GA)]=0,95 
(I0,88-1) ve ön yargı skorlaması için 0,97 (I0,92-1) ile 2 araştırmacı 
arasındaki uyum mükemmeldi. Müdahalenin sonunda 2 grup arasında 
tedavi başarısında anlamlı bir fark bulamadık [risk oranı (RO) 1,14; 
%95 GA (0,4; 2,71)]. Sabit etki modelini kullanan bir duyarlılık anal-
izinde, probiyotikler lehine anlamlı bir fark bulduk [RO 0,92; %95 
GA (0,60; 1,42)]. Sonuç: Araştırmalar, annelerin diyetine bazı pro-
biyotiklerin eklenmesinin, infantil kolik tedavisi için makul olduğunu 
göstermektedir. Ancak daha fazla araştırmaya ihtiyaç vardır. 
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Although infantile colic is considered a self-lim-
iting and benign problem, it is a stressful problem for 
both newborns and parents.3-5 Infantile colic may 
cause health problems in the short and long term for 
newborns, it is also associated with poor quality of 
life for parents and negatively affects the social and 
psychological state.6,7 

There is no clear line regarding infantile colic 
etiology. However, it is thought that there may be the 
mode of delivery, the feeding style of the newborn, 
birth weight, lactose intolerance, intestinal contrac-
tions, gas food hypersensitivity, parental misinter-
pretation of the normal crying model, or various 
combinations of these.3,8,9 Efficiency of applying ma-
nipulative therapies, probiotics, dietary modification, 
complementary and alternative therapies (herbal for-
mulations, sucrose or glucose) and pain-relieving 
agents have been heretofore analyzed and evalu-
ated.10,11 Recent research and related evidence sug-
gest that motility impairment and intestinal neuronal 
hyperexcitability are the most important pathogenic 
factor in infantile colic etiology.12-15 There is grow-
ing evidence that intestinal microbiota differs from 
healthy controls in infants with colic. It is also evi-
dent that a large number of aerobic bacteria e.g. He-
licobacter pylori was detected in the microbiota of 
infants having colicky symptoms such as excessive 
crying or irritability, nonetheless, microbiota of in-
fants who are not diagnosed as colic are more diverse 
than the former.  

Use of probiotics and prebiotics in alleviating 
and curing colic symptoms as well as other related 
problems e.g. functional intestinal disorders has been 
searched in numerous studies in order to make accu-
rate conclusions.16,17 Microbiota is believed to be 
changed or modified by some factors and this alter-
ation in microbiota may trigger the colic suffering in 
babies. Hence, prophylactic use of probiotics may re-
lieve the colic pain by ensuring the balance of mi-
crobial bowel colonization. However, it should not 
be forgotten that the colic does not have a single rea-
son, its etiology is multifactorial and although many 
treatments are available for infantile colic, there is no 
universally effective and acceptable treatment.18 
Hence, additional approaches to treatment can be 

valuable. Probiotics are an increasingly popular treat-
ment intervention that is particularly popular with in-
fantile colic therapy.19,20 Numerous studies have 
shown that the use of probiotics in the treatment of 
infantile colic is promising and there is evidence for 
the efficacy of probiotics in infant feeding for infan-
tile colic.21-23 However, there is a lack of evidence for 
the efficacy of probiotics added to maternal nutrition, 
and there is no guidance available to clinicians or the 
community.24 Therefore, it is important to evaluate 
whether probiotics added to maternal nutrition are ef-
fective as primary or preventive treatment for new-
born colic.25 

The aim of this study is to figure out the effi-
ciency and safety of pro-prebiotics added to mater-
nal nutrition in preventing or reducing severity of 
infantile colic. 

 MATERIAL AND METHODS 
Systematic review and meta-analysis of studies de-
termining the effect of safety of probiotics, prebiotics 
or synbiotics (PPS) added to the diet of mothers on 
infantile colic were performed. The study was pre-
pared in accordance with the recommendations in the 
“Systematic Reviews Handbook of Cochrane Inter-
ventions and the Preferred Reporting Items for Sys-
tematic Reviews and Meta-analysis”. 

SEARCH STRATEGY  
The systematic literature review of this study was 
registered with the “International Prospective Regis-
ter of Systematic Reviews (PROSPERO; registration 
number CRD42020155237).” A comprehensive, sys-
tematic search of PubMed, Web of Science, the 
Cochrane Library, CINAHL, ULAKBİM databases 
was completed from the earliest date available until 
January 2020. The main key word and MESH head-
ings used in this study are as follows: ‘(Colic or in-
fantile colic or excessive crying) and (probiotics or 
prebiotics or synbiotics) and (pregnancy or postpar-
tum) and (maternal nutrition or maternal diet). The 
search strategy was modified according to the speci-
fications of each database. Moreover, the reference 
lists of retrieved articles were reviewed to identify 
further undiscovered relevant articles. The detailed 
information is shown in Figure 1. 
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INCLuSION AND ExCLuSION CRITERIA 
Studies were included if they met the following cri-
teria: (1) Observational study designs (cohort, case-
control, cross-sectional) and randomized controlled 
trials (RCTs), (2) Studies published only in English 
and Turkish languages were included, (3) Prophylac-
tic, PPS (any dose or composition) added to the 
mother’s diet during pregnancy or postpartum period, 
(4) Healthy pregnant women over 36 weeks of ges-
tation in studies, (5) Mothers who breastfeed their 
baby predominantly -more than 50% of baby’s daily 
diet. 

Studies were excluded in the light of the follow-
ing criteria: (1) Those who use PPSs before the thirty-
sixth gestational week, (2) Receive alternative 
therapies (massage, nutritional diets, etc.) other than 
PPSs for colic treatment, (3) Babies who are fed with 
formula only or more than 50% of their daily diet, (4) 
Preterm or low birth weight babies, (5) Mothers who 
used antibiotics during pregnancy or postpartum pe-
riod were not included in the review.  

STuDY SELECTION AND DATA ExTRACTION  
After the duplicate articles retrieved from the differ-
ent databases were removed, 2 independent investi-
gators (A.Y.K., G.D.) screened titles and abstracts to 

identify which studies met the inclusion and exclu-
sion criteria. Studies that were fulfilled by the inclu-
sion criteria or those with eligibility that could not be 
identified from the title/abstract screening were re-
trieved for full-text and review by 2 investigators 
(A.Y.K., G.D.). Disagreements between reviewers 
were resolved by consulting with a third reviewer 
(M.Ö.) who was blind to other reviewers’ decisions 
on inclusion. 

Two investigators independently extracted the 
following data: Characteristics of participants, inter-
ventions and controls, methods, outcomes. When the 
data of the articles were insufficient or uncertain, one 
of the authors (A.Y.K.) contacted the first author to 
request detailed information about the research via e-
mail. The quality of the selected articles was assessed 
by The Effective Public Health Practice Project 
(EPHPP) checklist, which is a quality assessment tool 
for quantitative studies. 

ASSESSMENT OF RISK OF BIAS  
Two investigators (A.Y.K. and G.D.) independently 
assessed the study for risk of bias, using the criteria 
recommended in the Cochrane Handbook for Sys-
tematic Reviews of Interventions: sequence genera-
tion; allocation concealment; blinding of parents and 
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FIGURE 1: Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) diagram.
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health professionals; blinding of outcome assessment; 
incomplete outcome data; selective outcome report-
ing and other potential threats to validity. We judged 
each domain as being at low, high or unclear risk of 
bias. We compared the judgements and discussed and 
resolved any inconsistencies in the assessments. A 
third investigator (M.Ö.) made a final decision if con-
sensus was not reached by the first two investigators. 

QuANTITATIvE DATA SYNTHESIS AND ANALYSIS 
Outcomes data including treatment success and cry-
ing times of infantile colic were collected to do an 
analysis. Meta-analysis of study outcomes was per-
formed using RevMan 5.3 (The Nordic Cochrane 
Centre, Copenhagen, Denmark). The Grades of Rec-
ommendation, Assessment, Development and Eval-
uation Working Group (GRADE) approach was used 
to assess the quality of the body of evidence for each 
outcome of this meta-analysis. The quality of evi-
dence was initially considered “High” and could be 
downgraded based on the following 5 factors: 1) lim-
itation of design, 2) indirectness of evidence, 3) in-
consistency of results, 4) imprecision of results, and 
5) high probability of publication bias.  

Pooled values were calculated as the inverse 
variance-weighted mean of the logarithm of risk ratio 
(RR) with 95% confidence intervals (CI) to assess the 
strength of association between probiotics and treat-
ment success. For analysis of continuous data, mean 
differences (MD) or standardized MD with 95% CI 
were used. If all studies report the outcome, using the 
same scale such as Barr Baby Diary Scale for treat-
ment success MD was used. The follow-up time of 
the included studies differs from 7 days 30 to 1 year. 
In this meta-analysis, all of them were accepted.  

The random-effects model was used to account 
for variability between studies and its effect on the 
intervention. The I2 statistic was used to measure the 
heterogeneity between included studies and the I2 
value of 25% which indicates a small, 50% a moder-
ate, and 75% a high degree of heterogeneity. Coher-
ence between researchers for independent article 
selection and bias scores was evaluated using the 
Cohen kappa statistic. Effect size was excepted 0.2 
as small, 0.5 as moderate, and 0.8 as large using 
Cohen’s criteria for pooled estimates. 

 RESuLTS 
The electronic database search and hand-search 
yielded 147 potentially relevant studies. After re-
moving duplicates, we screened 89 articles based on 
title or abstract. The remaining 17 full texts were as-
sessed for the eligibility. For the full-text screening, 
a third reviewer was needed to resolve disagreements 
for blinding of the studies. Four trials met all eligi-
bility criteria and were included in qualitative syn-
thesis (Figure 1). Only 50% (n=2) of the studies 
graded 1 according to EPHPP tool.24 Coherence be-
tween the observers was excellent both in the selec-
tion of articles and in the scoring of selected articles 
in terms of bias Cohen kappa (95% CI)=0.95 (I0.88-
1) for article selection, 0.97 (I0.92-1) for bias scor-
ing. 

The quality of evidence included in this meta-
analysis was assessed using the GRADE approach. 
Treatment success and crying times were the out-
comes assessed. The results regarding the outcomes 
showed low to moderate evidence. The GRADE 
analysis can be seen on Table 1. 

THE CHARACTERISTICS OF INCLuDED STuDIES 
AND POPuLATION 
Three RCTs and a single interventional study, in-
cluding 1,036 mothers and babies, were included in 
our systematic review and 3 RCTs were included in 
the meta-analysis.26-29 The characteristics of the 
studies are summarized in Table 2. With one ex-
ception, all trials are double-blind and placebo-con-
trolled.28 All articles included in the study were 
published in English. All of the mothers included 
in the study reported that they breastfed their ba-
bies (>50%). In a single study, its design started in 
the prenatal period (36th gestational week) by 
adding probiotics and continued until the first 
month after birth.27 In a single RCT prenatal period 
(36th gestational week) was started by adding syn-
biotics to mother feeding and continued until the 
first month after delivery.26 In newborns diagnosed 
with postpartum colic in a single interventional and 
a single RCT made by Iacovou, it started to work 
by adding a prebiotic diet to the mother diet and 
continued for 7-10 days.28,29 
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The duration of the interventions ranges from 10 
days to six month.27,28 

One study used synbiotic instead of probiotics, 
and prebiotic diet instead of probiotics.27-29 

THE CHARACTERISTICS OF THE ADDED  
INTERvENTION 
Among the articles included in the study, Baldassarre 
et al., a probiotic preparation containing different pro-
biotic strains (Lactobacillus paracasei DSM 24733, 
Lactobacillus plantarum DSM 24730, Lactobacillus 
acidophilus DSM 24735 and Lactobacillus del-
bruecki), Iacovou et al. study, a prebiotics diet-
FOPMAP (Prebiotic diet-fermentable, oligosaccha- 
rides, disaccharides, monosaccharides, and polyols) 
and the Kukkonen et al.’s study, a synbiotic prepara-
tion containing  different probiotic strains (Lacto-
bacillus rhamnosus GG and L. rhamnosus LC705, 
Bifidobacterium breve Bb99, and Propionibacterium 
freudenreichii ssp shermanii) were used.26-28 

CONTROL GROuP 
While two studies used placebo as a control group, 
in a study evaluating its effectiveness against the Aus-

tralian diet, a group that was diagnosed with colic in 
the daily diet in an interventional study was later as-
signed to the probiotic group and its effectiveness 
was evaluated (Table 2).26-29 

The duration of the addition of pro-prebiotics to 
maternal nutrition began in 3 studies at 36 weeks of 
gestation and continued in the postpartum period. 
This period ranged from 2 to 6 months.26,27 In two 
studies, pro-prebiotics were added to the maternal 
diet 7 days after the diagnosis of colic and continued 
to be given for 7-10 days. The dosage schedule and 
the way of administration of pro-probiotics varied 
significantly between RCTs. 

In any of the studies included, no adverse side 
effects were reported in the mother or newborn for 
the supplement added to the mother’s diet. 

EFFECTS OF INTERvENTIONS 
Primary Outcomes 
Treatment success at the end of intervention 
Except for an interventional study, three articles re-
ported results of treatment success at the end of the 
intervention, and we performed random effect meta-
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analysis of three studies with 1,097 participants and 
we did not find a significant difference in terms of 
treatment success between the two groups (Figure 
2A).26-29 In a sensitivity analysis using the fixed ef-
fect model, we found a significant difference in favor 
of probiotics (Figure 2B).26 This inconsistency be-
tween the two models suggests statistical hetero-
geneity, and is consistent with the I2 statistic, which 
was high at 72%. The quality of the evidence in func-
tion was downgraded to moderate quality due to in-
consistency. 

Secondary Outcomes 

Duration of crying at the end of intervention 
The combined results of an RCT reported that the ap-
plication of the probiotic compared to placebo re-
duced the crying time at the end of the intervention.26 
However, there was no notification of crying time. 
There was no significant difference in daily crying 
time between the placebo group at the end of the in-
tervention, but compared with a RCT, a synbiotic ap-
plication including L. rhamnosus LC705, B. breve 

Bb99 and P. freudenreichii ssp shermanii JS did not 
significantly decrease the crying time.26 

According to these results, four articles reported 
results about reduced crying time, but they did not re-
port in minutes. We conducted a random-effects meta-
analysis of one study with 13 participants, and found 
a difference between the two groups in favour of pre-
biotics for crying time (Figure 3A).28 In a sensitivity 
analysis using the fixed effect model, we didn’t find a 
significant difference in favor of probiotics (Figure 
3B). The quality of the evidence in function was 
downgraded to low quality due to imprecision and in-
directness. In a single RCT, one interventional study, 
researchers measured the intervention effect and cry-
ing time based on parent reports using a validated 
Barr Diary (a Baby Day Diary) and a stopwatch for 
timing infant behavior patterns.28,29 Another 1 RCT 
was measured using the structured diary and Bristol 
Stool Form Scale for gastrointestinal events to eval-
uate the crying times and the daily state of the baby, 
based on parent reports.26 In a single RCT a daily 
form created by researchers was used.27 In this study, 
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FIGURE 2: A) Forest plot of comparison: 1 Probiotic preparation versus placebo, outcome: 1.1 effect of infantile colic on treatment success at the end of the intervention: 
random-effects model. B) Forest comparison chart: Placebo versus probiotic preparation, effect of infantile colic on treatment success at the end of 1.2 interventions: sen-
sitivity analysis with fixed effect model.
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the intervention effect and crying time were measured 
based on parental contextten reports. 

RISK OF BIAS ASSESSMENT  
The conclusions of our ‘bias risk’ evaluation for the 
included studies are summarized in Figure 4 and    
Figure 5.  

Random sequence generation Except for an in-
terventional study, five studies defined an adequate 
method of random allocation of participants to inter-
vention groups, so we graduated these studies at low 
risk of bias on this field.26-29 

Allocation concealment In the studies of 
Kukkonen et al. and Iacovou et al.; it did not define 
or mention the hiding of the allocation, so we con-
sidered it as a study with an uncertain bias risk. In 
other two studies, allocation hiding was identified 
and considered a low risk of bias.26,28 

Blinding All studies, except the Iacovou et al.’s 
study (single blind), were double-blind. Three studies 
were graded with risk of performance bias and de-
tection bias, as they did not describe adequate meth-
ods for blinding.26-28 

Incomplete outcome data Three studies were 
evaluated with a low risk of wear bias because there 
was similar or very little dropout rates between the 

control and experimental groups.26-28 We decided that 
the work of Iacovou is at risk of uncertain wear, since 
its design does not have a control group and uses 
every mother as its own control. 

Selective reporting The two studies were con-
sidered a low risk of selection bias, as they discussed 
all outcomes, including negative outcomes, and re-
ported them in their protocols.28,29 Two studies car-
ried a high risk in terms of trial registration and 
reporting bias.26,27 

Other potential sources of bias As other biases 
in the study, we have taken into account any in-
volvement of companies supplying or producing the 
intervention product while conducting the studies or 
the article, due to the use of a product or intervention 
in such a vulnerable and risky population. We rated 
the four studies included in the meta-analysis as hav-
ing low risk of further bias because they declared that 
they had no financial relationship with either product 
support, direct financial support for the business, or 
no financial relationship with the industry.26-29 

 DISCuSSION 
We present the first systematic review of studies deal-
ing with the effect of probiotics added to maternal nu-
trition in infantile colic. The purpose of this review 
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FIGURE 3: A) Forest plot of comparison: 1 Probiotic preparation versus placebo, outcome: Crying time: random�effects model (minutes/day). B) Forest comparison table: 
Probiotic preparation versus placebo, outcome: Crying time: sensitivity analysis with fixed effect model.
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was to summarize available proof on the effective-
ness of the probiotic supplement given in the prena-
tal or postnatal period in infantile colic treatment. We 
focused on two main outcomes only, these were the 
success of treatment and the duration of crying time 
per day, as being clinically important. Both outcomes 
were assessed at the end of the intervention period. 

In the literature, there is no systematic review 
evaluating the effect of probiotics added to maternal 
nutrition on infantile colic. The extensive and sys-
tematic literature search is one of the strengths of this 
systematic review. Apart from that, we included only 
probiotic or prebiotic supplements added to the ma-
ternal diet. methodological quality (GRADE) of the 
included studies was average and low, so we are not 
sure of the effects of the probiotic supplement on cry-
ing time, while it has positive results for treatment 
success.25 In this review, 3 RCTs available in the lit-
erature were conducted on 1 interventional study. 
Some of the included studies were limited to the 
study population as well as probiotic and prebiotic 
supplements. For example, the effect of the probiotic 
supplementary used in the study of Baldassarre et al. 
was mainly studied in breast-fed infants; data on for-
mula-fed infants are restricted and do not encourage 
formula-fed babies.27 Moreover, prevalence of infan-
tile colic is similar in breastfed and formula-fed in-
fants. Thus, the generalizability of the findings should 
not be limited. One important limitation of the in-
cluded studies was the lack of an objective way to as-
sess the duration of crying in infants. In the 
interventional study of a single RCT, the researchers 
measured the intervention effect and crying time 

based on parent reports, using a validated Barr Diary 
(a Baby Day Diary) and a stopwatch for timing in-
fant behavior patterns.28,29 Another 1 RCT was mea-
sured using the structured diary and Bristol Stool 
Form Scale for gastrointestinal events to evaluate the 
crying times and the daily state of the baby, based on 
parent reports.26 In one RCT, a daily form created by 
researchers was used. In this study, the intervention 
effect and crying time were measured based on 
parental reports, but no clear information about the 
duration was obtained.27  

The previous systematic reviews were made to 
evaluate the effects of probiotic applications on cry-
ing time in infants with infantile colic when added to 
infant feeding. These studies did not include maternal 
nutrition, but our current findings are consistent with 
the results of previously published reviews.30,31 How-
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FIGURE 4: Bias risk chart in included trials.

FIGURE 5: Assessment of risk of bias.
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ever, the absence of a systematic review focusing 
only on maternal nutrition causes a situation where 
the study remains strong but controversial. In addi-
tion, as a result of the search criteria valid for the 
study, very few RCTs were reached, which included 
only mothers. Apart from that, compared to the pro-
biotics available in the literature, this review included 
both probiotics and prebiotics.24,32 Therefore, our 
analysis defines looking at the role of probiotics and 
prebiotics in infantile colic treatment according to 
different treatment options. Anabrees et al. focused 
on interventions in nursing babies and concluded that 
probiotics, especially Lactobacillus reuteri, seem to 
be effective in reducing colic, although there are lim-
itations in these findings.33 In the study of Dryl and 
Szajewska, which included seven RCTs (471 partic-
ipants), the application of L. reuteri DSM 17938 was 
associated with less cure time at the end of the treat-
ment compared to placebo; however, the effect was 
found to be mainly in infants who were breastfed 
only.34 

 CONCLuSION 
In conclusion, this systematic review confirms that 
the application of probiotics or prebiotics added to 
maternal nutrition may be beneficial in infants with 
infantile colic. 

Further studies are needed, especially for probi-
otics and prebiotic supplements added to maternal nu-
trition. Studies evaluating the effectiveness of some 
probiotics and/or prebiotics are needed because some 
preliminary results are quite promising. 
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