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Abstract
Background: Infantile colic is a common referral problem to pediatric clinics. The last criteria for the diagnosis of colic are the 

Rome IV criteria. There are different recommendations for the treatment of infantile colic but the response to each treatment is 
variable and no definite treatment has been recognized for this problem yet.

Aims: According to our last research, few clinical trials have surveyed the efficacy of synbiotics containing multi-strain probiotics 
in infantile colic, so the present study was performed.

Material and Methods: This study was performed on 60 infants (65% boys, mean age 62.26±15.6 days; mean birth weight: 
3150±420 g) with the diagnosis of infantile colic. The infants of group A were randomly administered a synbiotic containing B. 
infantis, L. reuteri, L. rhamnosus, and fructooligosaccharides (FOS) (PediLact® [Zist-Takhmir Co., Tehran, Iran] drop), while group 
B received placebo (Dimeticon) [Toliddaru Co., Tehran, Iran]). The primary outcome was the response rate of each group, and the 
secondary outcome was the adverse effect of each drug.

Results: The response rate to the synbiotic containing multi-strain probiotics was significant after each week of intervention 
to the fourth week of intervention (Intragroup P-value <0.001). The response rate was also significant in synbiotic group after each 
week of intervention to the fourth week of intervention (Intergroup P-value <0.001) in comparison with Dimeticon. There was no 
adverse effect through each intervention.
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Introduction
Infantile colic- defined as recurrent and prolonged periods 

of fussing, irritability and crying without any obvious cause in 
otherwise healthy infants younger than 5 months which cannot be 
presented or resolved by caregivers- is estimated to affect about 
20% of infants worldwide [1,2]. The condition has a self-limited 
course, starting in the second or third week of life with a peak 
around 6 weeks and resolving in the majority of cases by the age 
of 4 months [2]. However, excessive crying is considered the most 
important reason for pediatrician visits during the first weeks after 
birth, being a source of financial and psychological concern both  

 
for families and the healthcare system [3,4]. Moreover, prolonged, 
and severe symptoms related to infantile colic may be associated 
with behavioral and emotional outcomes in childhood [5]. 
Although the term “infantile colic” suggests a gastrointestinal (GI) 
origin, non-GI factors such as maternal physical and psychological 
problems, family tension and anxiety, hypersensitivity of the infant 
to environmental changes, and immaturity of the central nervous 
system have been suggested to play a role in infantile colic [2,6]. 
GI conditions such as gastro-esophageal reflux, lactose intolerance, 
GI motility disorders, and cow milk hypersensitivity have been 
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long implicated as underlying factors, none being proven to have a 
causal relationship with colic in infants [7].

During recent years, the role of intestinal microbiota in 
etiopathogenesis of infantile colic has gained increasing attention. 
It has been reported that the baseline gut microbiota in infants can 
predict the persistence of crying at 4-week follow-up with a 65% 
accuracy [8]. Moreover, significant differences have been reported 
between the gut microbiota composition of colicky and non-
colicky infants [9]. Infants with colic are known to have increased 
proteobacterial colonization, including gas-producing bacteria 
such as Escherichia and Klebsiella spp. while they have decreased 
bifidobacteria and lactobacilli colonization [10]. Although 
parental support and reassurance are regarded as the mainstay 
of management strategies in infantile colic, various interventions 
aiming at cessation of crying, pain relief, and improving the infant–
family relationship have been proposed [11]. The evidence of 
the effectiveness of herbal remedies, oral sucrose or hypertonic 
glucose solutions, and drugs such as simethicone, dicyclomine and 
cimetropium is of low quality and prone to bias [12]. According 
to recent systematic reviews, there is high level evidence that 
probiotics (particularly Lactobacillus reuteri DSM 17938) can 
be effectively used in breast-fed infants [13,14]. Theoretically, 
synbiotics can be even more effective in the treatment of infantile 
colic as adding prebiotics to probiotic bacteria can augment the 
function and viability [15]. However, few studies have addressed 
the effectives of synbiotics in the treatment of infantile colic 
[13,14]. The present study aimed to evaluate the effectiveness of 
PediLact® oral drop, a synbiotic containing three probiotic strains 
and fructooligosaccharide as prebiotic, in the management of 
infantile colic. 

Methods
Diagnosis and Criteria

This parallel randomized triple -blinded clinical trial was 
performed between August 2019 to April 2020 in Bahrami Children 
Hospital, Tehran, Iran. Exclusively breast-fed infants aged 4 months 
or younger old presenting to the clinics of our center with a diagnosis 
of infantile colic based on the Rome IV criteria (crying or fussing for 
≥ 3 hours per day for ≥ 3 days in a week in telephone or face-to-
face reports of the caregiver or total 24-hour crying and fussing of 
3 hours or more measured by a 24-hour behavior diary) who did 
not respond (< 50% recovery rate) to conventional therapies (e.g. 
anti-bloating drugs, herbal products, etc.) were considered eligible 
to participate in this study. Preterm infants (gestational age at 
birth <37 weeks), those with acute or chronic diseases, congenital 
abnormalities, gastrointestinal or allergic problems, or infants who 
had taken antibiotics or probiotics 1 week before randomization 
were excluded.

Ethical Considerations
Written informed consent was obtained from the parents/

guardians of eligible infants who participated in this study. The 
details of the study protocols were approved by the ethical 

committee at Tehran University of Medical Sciences (IR.TUMS.
MEDICINE.REC.1398.139). This study has been registered at the 
Iranian Registry of Clinical Trails (IRCT20160827029535N6).

Study Protocol
On enrolment, eligible infants underwent a thorough physical 

examination. Data on gestational age, gender, birthweight, weight 
at presentation, family history of atopy, and maternal stress 
were recorded in a checklist by a blinded investigator. A total 
of 60 enrolled infants were randomly allocated to groups A (30 
participants) and B (30 participants). Infants in group A were given 
PediLact® oral drop [Zist-Takhmir Co., Tehran, Iran], a synbiotic 
formulation containing Bifidobacterium infantis, Lactobacillus 
reuteri and Lactobacillus rhamnosus, each 1 x 109 CFU per ml, plus 
fructooligosaccharides as prebiotic. Infants in the control group 
(group B) were given Dimetin® oral drop [Toliddaru, Tehran, Iran], 
containing 40mg/ml dimethicone. Both products were identical 
regarding the size, shape, and color of the bottles. The parents/
caregivers who administered the drugs, as well as the investigators 
and medical personnel who collected the data, and the statistician 
analyst were blinded to allocations. The primary outcome was 
the rate of improvement of infantile colic, defined as reduction 
of time and duration of crying and fussing per study protocol. 
The secondary outcome was the reported side effects. Parents/
caregivers of group A and B infants were asked to administer 5 oral 
drops of PediLact® 4 times a day or 7 oral drops of Dimetin® 4 
times a day. The intervention period was 28 days. Mothers were 
given instructions not to take any probiotic-containing products 
during the study period. They were also asked to avoid additional 
medications for management of their infants’ colic.

Follow up and Scoring.
Infants were followed-up on days 7,14,21 and 28 after the 

beginning of intervention. On each visit, the times and duration of 
crying and fussing per day, number of days with crying and fussing 
in a week and any adverse events, e.g., constipation, vomiting, and 
skin reactions were recorded by the same investigator. Considering 
a type I error as 5%, a power of 80% and a potential dropout rate of 
20%, a sample size of 33 infants per group was needed to detect a 
50% reduction of the daily average crying time [13].

Statistical Analysis
Data were analyzed using the SPSS® software version 24 

(SPSS Inc., Chicago, IL, USA). Normally distributed quantitative 
and qualitative variables were respectively compared using the 
independent sample t-test and X2 test. Variables that didn’t have a 
normal distribution were compared using the Mann-Whitney U test 
and Fisher Exact Test, as appropriate. All statistical tests were two-
tailed. P-values less than 0.05 were considered significant.

Results
Of the 83 colicky infants assessed for eligibility, 13 infants 

were excluded from the study because of not meeting the inclusion 
criteria, unwillingness to participate in the study, etc. Seventy 
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infants were randomly assigned to the two groups. Two patients 
in group A and four infants in group B discontinued intervention 
as soon as recovery of symptoms appeared or did not return to 
the clinic. Three infants in group A and one infant in group B were 
excluded from analysis due to incomplete data. Finally, 30 infants 
in each group (65% boys, mean age 62.26±15.6 days) completed 
the study (Figure 1). The two groups were comparable regarding 
baseline characteristics at the beginning of the study (Table 1). The 

mean crying time per day was comparable between the two groups 
on the first day. However, infants in Pedilact group had significantly 
shorter crying time on days 7, 14, 21, and 28 compared to those in 
Dimetin group (Intergroup P-value<0.001) (Table 2). Pedilact group 
also induced significantly less days with crying per week after each 
week of intervention to the fourth week of intervention compared 
to the Dimetin group (Intragroup P-value<0.001) (Table 3).
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  Figure1- CONSORT Flow Diagram 
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Table 1: Baseline characteristics of infants in study groups.

Baseline characteristics Group A(Dimetin) (n=30) Group B (Pedilact) (n=30) P-value

Gestational age, weeks, mean ± SD 38.49 ± 0.95 38.44 ± 0.91 0.969

Sex (Male) n (%) 19(63%) 20 (67%) 0.315

Age at the beginning of intervention, days, mean ± SD 60.20 ± 15 64.32 ± 16.2 0.129

Birth weight, grams, mean ± SD 3104 ± 410 3204 ± 429 0.122

Weight at the beginning of intervention, mean ± SD 4214 ± 1140 4220 ± 858 0.432

Maternal stress, n (%) 26 (86.7%) 27 (90%) 0.571

Family history of allergy, n (%) 0(0%) 0(0%) NA

Table 2: Mean daily crying time on the first day and days 7, 14, 21, and 28.

Day
Crying time, minutes, mean± SD Reduction in the daily average crying time relative to pre-intervention 

time (≈percentage) Intergroup 
P-value

Group A (Dimetin) Group B(Pedilact)

1 206.4±26 207.29±7.6 0.85

7 197.3±7.1 (5%) 170.36±4.6 (18%) <0.001

14 143.45±3.3 (31%) 87.47±2 (58%) <0.001

21 137.36±7.5 (33%) 74.39±7 (65%) <0.001

28 135.45±8.5 (35%) 64.49±8 (70%) <0.001

Intragroup P-value 0.065 <0.001

Table 3: Mean days with crying per week in the study groups.

Day
Number of days with crying per week, mean± SD Reduction in number of days with crying per week 

relative to pre-intervention time (≈ percentage) Intergroup 
P-value

Group A (Dimetin) Group B(Pedilact)

1 5.1±0.92 5.5±1 0.85

7 4.9±0.98 (14%) 4. 1±1 (25%) <0.001

14 4.2±1.2 (18%) 2.2±1.13 (60%) <0.001

21 3.8±1.5 (25%) 1.08±1.1 (80%) <0.001

28 3.31±1.3 (35%) 1.02±0.99 (82%) <0.001

Intragroup P-value 0.095 <0.001

Discussion
The present triple-blind clinical trial study was performed to 

compare the effectiveness of a synbiotic containing B. infantis, L. 
reuteri, and L. rhamnosus with placebo in the treatment of infantile 
colic. There was a significant positive response rate in PediLact 
group in comparison with placebo after each week of intervention 
to the fourth week of intervention (inter-group comparison). On 
the other hand, this study also showed a significant difference in 
the response rate in PediLact group after each week of intervention 
to the fourth week of intervention “intra-group p-value” of <0.001 
that indicates the significant positive response rate of PediLact 
drop on infantile colic. Colic is a complex disease with challenging 
therapeutic methods and drugs and no absolute treatment. 

Probiotic is a term driven from a Greek word meaning “for life”. 
Probiotics are useful living microorganisms that balance the 
bowel’s flora. A prebiotic is a food or dietary product that provides 
energy for useful bacteria and may induce their growth or activity. 
Synbiotics are a mixture of both prebiotics and probiotics that have 
a synergistic effect on the growth or activity of non-pathogenic 
bacteria [16-18]. Several researchers, including Bird et al., Dryl and 
Szajewska, and Pärtty et al., found the positive effect of probiotics 
on infantile colic [19-21]. Some other researchers, like Pandey et al, 
and Vandenplas and Savino reported that prebiotics were useful for 
the management of infantile colic, too [16,22]. Many investigations 
have shown the usefulness of specific strains of probiotics for the 
treatment of infantile colic. For example, studies conducted by 
Sung et al. and Savino et al. showed that L. reuteri DSM17938 was 
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effective and safe for the management of infantile colic [23,24].

To the best of our knowledge, few clinical trials have studied 
the effectiveness of multi-strain synbiotics for the treatment of 
infantile colic [25-28], which was the reason why this study was 
conducted. Taheri et al, performed a study on 120 infants with 
the diagnosis of infantile colic resistant to conservative therapy. 
The infants randomly received either a synbiotic containing B. 
infantis, L. reuteri, L. rhamnosus, and fructooligosaccharides (FOS) 
(PediLact drop) or a synbiotic containing B. lactis and FOS (BBCare 
drop). The response rate to both synbiotics was significant after 
1 week and after 1 month of intervention in both groups. The 
response rate was significantly higher in BBCare group after 1 week 
and after 1 month of intervention that shows the response to the 
synbiotic containing B. lactis was significantly more effective than 
the synbiotic containing B. infantis, L. reuteri, and L. rhamnosus in 
infantile colic. Neither synbiotic was associated with adverse effects 
[25]. Our present study compared PediLact drop with placebo in 
the treatment of infantile colic, while they compared the effect of 
two different synbiotics containing different probiotic strains in 
the treatment of infantile colic. Piątek et al designed a study on 87 
infants aged 3-6 weeks with infantile colic (the Wessel criteria) 
who were randomly allocated to receive simethicone (n=33) or 
a multi-strain synbiotic (n=54) for 4 weeks. The multi-strain 
synbiotic contained Lactobacillus acidophilus, Lacticaseibacillus 
casei, Lacticaseibacillus paracasei, Lacticaseibacillus rhamnosus, 
Ligilactobacillus salivarius, Bifidobacterium lactis, Bifidobacterium 
bifidum, Bifidobacterium longum and fructooligosaccharides).
This study showed that the patients who received the multi-strain 
synbiotic had significantly higher response rates compared to 
simethicone in decreasing the average number of crying days and 
evening crying duration, through the last 3 weeks. They found no 
significant difference in the reduction of average number of crying 
courses per day during the last three weeks, between two groups. 
No adverse effects were reported for the two treatment groups 
[26]. The types of probiotic strains of their study were different 
from our present study. On the other hand, our study showed that 
our three-strain synbiotic had significantly higher response rates 
compared with Dimetin in decreasing both the average number and 
hours of crying courses per day. It also decreased average days of 
crying courses per week too.

Barekatian et al. conducted a study on 149 infants with the 
diagnosis of Infantile colic (the Wessel criteria) of whom 73 patients 
were treated with five drops of dimeticone, three times a day for 
three weeks and 76 patients received five daily drops of synbiotic 
for three weeks. Their synbiotic contained Bifidobacterium lactis 
(5 × 109 CFU per ml) and fructooligosacharide. Their study showed 
that both dimethicone and synbiotic improved the crying times, the 
duration, and the sleeping time per day significantly. There were no 
significant differences between the response rate of dimethicone 
and symbiotic groups. Barekatian et al. compared a synbiotic 
containing one strain of probiotic with placebo, while we compared 
a synbiotic containing three strains with placebo. The administered 

dose of the synbiotic was also different from our study [27]. Our 
study showed a significant positive response rate in synbiotic 
group in comparison with placebo after each week of intervention 
to the fourth week of intervention while there was no significant 
difference between the response rate of dimethicone and synbiotic 
groups in Barekatian’s study. Vijayalakshmi et al. studied 50 infants 
of whom 25 patients received standard treatment alone, and 25 
patients received a synbiotic plus standard treatment. The synbiotic 
utilized in this study contained four types of probiotics including 
L. sporogenes, S. faecalis, C. butyricum and B. mesentericus. Their 
study showed that the synbiotic was an efficacious treatment 
and could be added to the standard treatment of infantile colic 
[28]. The dose and the types of probiotic strains of their study 
were different from our present study. Kianifar et al. studied fifty 
breast-fed infants ≤ 4 months of age with the diagnosis of infantile 
colic. They compared the effect of a synbiotic containing L. casei, 
L. rhamnosus, S. thermophilus, B. breve, L. acidophilus, B. infantis, 
L. bulgaricus plus FOS with placebo. The probiotic strains used in 
this study and the administered dose of the synbiotic were different 
from our study, while the type of oligosaccharide was the same as 
our study. On the other hand, Kianifar et al. compared a synbiotic 
containing seven strains with placebo, while we compared a 
synbiotic containing three strains with placebo. Kianifar et al. also 
reported a significantly higher rate of symptom recovery in the 
synbiotic group after 1 week, but it was not significantly higher 
after 1 month. In our study, the synbiotic had a significant positive 
response rate after each week of intervention to the fourth week of 
intervention [15].

Conclusion
This study showed that the synbiotic containing B. infantis, 

L. reuteri, and L. rhamnosus was significantly effective in the 
treatment of infantile colic. Neither treatment group was associated 
with adverse effects.
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