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Abstract

Background:

Colic is defined as periods of inconsolable crying, fussing, or irritability that have no apparent cause
and present in healthy infants under 5 months of age. Although colic is a benign and self-limiting
condition, it can be distressing to parents and there are few robust treatment interventions. This
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systematic review explored the evidence for administration of probiotics to prevent or decrease
symptoms of colic.

Methods:

Literature searches were conducted in PubMed, CINAHL (Cumulative Index to Nursing and Allied
Health Literature), Cochrane Library, and Web of Science.

Sample:
Twenty articles were included: 15 randomized controlled trials and 5 meta-analyses.

Results:

Based on the evidence in this systematic review, the oral administration of probiotics to breastfed
infants with colic resulted in at least a 50% reduction in crying time compared with placebo. Efficacy
of probiotics to reduce colic symptoms in formula-fed infants needs further study. In this review, we
did not find evidence to support or refute efficacy of probiotics to prevent infantile colic. Clinical
Implication: Probiotics (especially the strain Lactobacillus reuteri DSM 17938) can safely be
recommended if parents desire a treatment option for their infants with colic.

About 25% of infants experience colic or excessive crying and fussiness (Wolke et al., 2017). The phrase
“infantile colic” was coined in 1954 to describe a healthy infant who had fussiness or crying lasting for
at least 3 hours per day, on more than 3 days per week for a period of 3 weeks (Wessel et al., 1954).
These criteria for clinical diagnosis of colic have changed and are depicted in Figure 1. Notably, there is
no longer a specified duration of time for symptoms. Current criteria for diagnosis of colic are caregiver
report of recurrent and prolonged periods of crying, fussing, or irritability in infants less than 5 months
of age. Periods of crying occur without obvious cause and cannot be prevented or resolved by
caregivers (Benninga et al., 2016). Colic typically presents at 2 weeks of life, peaks at approximately 6
to 7 weeks of life, and resolves spontaneously by 12 to 20 weeks of life (Dubois & Gregory, 2016). Colic
should be diagnosed only after failure to thrive, iliness, and other causes of irritability have been ruled
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out (Benninga et al.). Examples of conditions that can cause excessive crying in infants include hunger,
hair tourniquet, trauma, corneal abrasion, and gastrointestinal disorders such as obstruction (Loscalzo
et al., 2019).

1

FIGURE 1.: INFANTILE COLIC SYMPTOMS

Etiology of colic has not been clearly established. Causative theories have included problems with
attachment or infant temperament, food intolerances, hyperstimulation of the gastrointestinal
nervous system, intestinal gas, and physiologic immaturity of infants' body systems (Bird et al.,

2017; Gutiérrez-Castrelldn et al., 2017). Current research has focused on altered gut microbiome as a
cause for colic symptoms.

Background

The communities of microbes and their genetic material that live within, and on, each human's body is
called the human microbiome (the Human Microbiome Project Consortium, 2012). Each person's
unique microbiome is influenced by host genetic factors and by environmental influences of early
infancy including maternal-to-fetal in utero microbial transfer, mode of birth, place of birth, and
exposure to antibiotics (Hanson & VandeVusse, 2013; Stiemsma & Michels, 2018). Postnatal gut
colonization begins during the process of normal labor and birth, through exposure to maternal fecal
and vaginal microbes (Hanson & VandeVusse). Breastfeeding and infant diet influence maturation of
the human gut microbiome (Stiemsma & Michels).

The communities of microbes vary in different parts of the human body and exist in various symbiotic
relationships with their human hosts. Symbiosis is a relationship between organisms of two different
species in an ecosystem. In commensal symbiotic relationships, one organism benefits and one is
unaffected. Mutualism is a symbiotic relationship in which both species benefit from the relationship.
Parasitism is a pathogenic symbiotic relationship in which one species benefits at the expense of the
second species (Nelson, 2018). The gastrointestinal tract provides nutrients and suitable habitat for
trillions of microbes that perform essential functions for human health. Microbes in the
gastrointestinal tract create a barrier to colonization by pathogens, aid in digestion, synthesize vitamins
and other beneficial compounds, and aid in development of the intestinal epithelium and immune
system (Tyler et al., 2014).

Microorganisms, both beneficial and pathogenic, compete for limited nutrients aiming to colonize the
human gut. Table 1 shows common gastrointestinal bacteria organized by Phylum, Genera,
characteristic, and role in human health. Some bacteria, such as Proteobacteria, are pathogenic
organisms that can cause disease, and inflammation and gastrointestinal symptoms such as increased
gas and bloating (Savino et al., 2018). Others, such as Bifidobacteria and Lactobacilli, are natural
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colonizers of the human gut and promote a healthy gut environment. Infants with colic have less
microbial diversity in their gut, and more pathogenic and less beneficial organisms than infants without
colic (de Weerth et al., 2013; Pértty et al., 2015).

TABLE 1. - BACTERIAL COMPONENTS OF THE INFANT GASTROINTESTINAL MICROBIOME

Phylum Genus Characteristics Role in Human Health
Actinobacteria | Bifidobacterium Obligate anaerobe 1. Commensual

2. Nonpathogenic

3. Produces lactic acid on

mucosa
Bacteroidetes | Bacteroides Obligate anaerobe | Assist in digestion of nutrients
Firmicutes Lactobacillus Facultative 1. Commensual
anaerobe 2. Nonpathogenic
3. Produces lactic acid on
mucosa
Proteobacteria 1. Campylobacter | Facultative Opportunistic pathogen
2. Escherichia anaerobe
3. Klebsiella
4. Pseudomonas

In a diverse microbial environment, microbes such as Bifidobacterium and Lactobacilli use most of the
available nutrients that keeps the growth of Proteobacteria under control, commonly referred to as
eubiosis (lebba et al., 2016). However, if there are fewer bacteria present to begin with, Proteobacteria
may take over the intestinal environment, preventing the growth of other beneficial bacteria and
stimulating intestinal inflammation, often referred to as dysbiosis (Dubois & Gregory, 2016; lebba et
al.). Elevated colonies of pathogenic bacteria induce gastrointestinal inflammation. Intestinal epithelial
cells release cytokines and chemokines locally and systemically that perpetuates the inflammatory
response and sensitizes local nerve tissue that increases sensations of pain. It is hypothesized that
inflammation causes gastrointestinal pain and discomfort, which manifests as symptoms of colic in
infants including crying, fussiness, and inconsolability (Dubois & Gregory).

There is a growing body of research on use of probiotics to reduce symptoms of infantile

colic. Probiotics are supplements or food that contain viable microorganisms to alter the microflora of
the host and may potentially confer health benefits (Thomas et al., 2010). Probiotics have been studied
in children as a treatment to correct pathophysiological alterations in gut flora, decrease inflammation,
relieve pain, and alleviate the symptoms of infant colic. Currently, Lactobacillusreuteri is the most
commonly studied probiotic to treat colic symptoms. L. reuteri is of human origin and is a natural
colonizer of the human gut. L. reuteri was first tested as a treatment for acute diarrhea in infants and
young children (Shornikova et al., 1997). Safety of the daily administration of L. reuteri to infants over a
period of 12 months was shown in a classic work by Connolly et al. in 2005. There is a physiological
mechanism for L. reuteri to reduce symptoms of colic. L. reuteri is a predominant

indigenous Lactobacillus species in the gut microbiome of infants, children, and adults. In the intestinal
epithelium, effects of L. reuteri include suppression of growth of intestinal pathogenic bacteria,
modulation of the host immune system, inducement of anti-inflammatory actions, and direct action on



enteric nerves to decrease visceral pain all of which may play a role in reducing symptoms of colic in
infants (Mi et al., 2015; Savino et al., 2018). The purpose of this systematic review was to explore the
evidence for probiotics to prevent or decrease the symptoms of colic in infants.

Methods

Search Methods

Literature searches were conducted in the following electronic databases: PubMed, CINAHL
(Cumulative Index to Nursing and Allied Health Literature), Cochrane Library, and Web of Science. The
parameters included an initial focus on colic, including stomach and crying, probiotics and infants.
There was no limit on the type of publication. The search strategy was first established in MEDLINE via
PubMed using a combination of MeSH (medical subject headings; database-controlled vocabulary) and
key words. From there, the other database search strategies were developed, and searches were
conducted with database-controlled vocabulary in combination with key words. Specific MeSH
terminology included infants, newborns and neonates, abdominal cramps, probiotics, and
gastrointestinal agents. The complete search strategy for each database is available in Supplemental
Digital Content Table 1 at http://links.lww.com/MCN/A61.

Inclusion criteria included published in English, between 2015 and 2020, full text available, tested
probiotic administration to infants to treat or prevent symptoms of colic versus usual care, and
included patient-oriented outcomes. Articles were excluded if they were published prior to

2015, probiotics were administered to pregnant or breastfeeding mothers to test the effects in their
infants, probiotics were added to formulas, prebiotics only or synbiotics were tested, or if only disease-
oriented outcomes were included.

The initial search yielded 518 citation results. Removing duplicates reduced number of citations to 421.
A review of titles and abstracts led to the exclusion 385 articles leaving 36 for full-text review. We were
unable to retrieve three articles. We reviewed 33 full-text articles. Thirteen did not meet
inclusion/exclusion criteria and were excluded. The remaining 20 articles were included in this
systematic review. The PRISMA flowchart is presented in Figure 2.
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FIGURE 2.: PRISMA 2009 FLOW DIAGRAM

Evaluation of Evidence

Level of evidence of each study was appraised using the Strength of Recommendation Taxonomy
(SORT) criteria (Ebell et al., 2004). The SORT criteria are used to evaluate individual studies and groups
of studies based on quality, quantity, and consistency of patient-oriented evidence. Patient-oriented
evidence measures outcomes that matter to patients such as morbidity; mortality; or changes in
symptoms, cost, or quality of life (Ebell et al.). Level of evidence of individual studies is rated on a scale
of 1 to 3 with 1 being the highest. Groups of studies are referred to as bodies of evidence. Strength of
recommendation for a body evidence is rated A, B, or C based on quality of studies and consistency of
patient-oriented evidence across the group, with level A being the highest (i.e., strong
recommendation) and level C the lowest (weak; Ebell et al.). All studies in this review included patient-

oriented outcomes. Disease-oriented outcomes such as changes in fecal microbes or inflammatory
markers were not part of this review.

Results

Twenty studies were included in this systematic review. Sixteen studies tested the administration of a
probiotic to reduce symptoms of infantile colic including 11 randomized control trials (RCTs) and 5
meta-analyses. Four studies tested administration of a probiotic to prevent colic symptoms in

infants. Table 2 includes a summary of the evidence, risks, and benefits.

TABLE 2. - SUMMARY OF EVIDENCE FOR PROBIOTICS FOR COLIC IN INFANTS RISKS AND BENEFITS

Risk or Level of Evidence

Benefit

Colic In 10 clinical trials, breastfed infants with colic treated with

symptoms daily probiotics experienced significant reductions in crying and fussing compared
with control groups (Akbarian et al., 2015; Baldassarre et al., 2018; Chau et al.,
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2015; Gerasimov et al., 2018; Martinelli et al., 2017; Mi et al., 2015; Nocerino et al.,
2020; Savino et al., 2018; Tatari et al., 2017; Zoham et al., 2019).

In 2 clinical trials, formula-fed infants with colic treated with
daily probiotics experienced significant reductions in crying and fussing compared
with control groups (Martinelli et al., 2017; Zoham et al., 2019).

Results of 5 meta-analyses revealed that daily administration of L. reuteriled to
significant reductions in crying and fussing compared with control among breast-
and formula-fed infants (Bird et al., 2017; Gutiérrez-Castrellén et al., 2017; Xu et al.,
2015) and among breastfed infants only (Dryl & Szajewska, 2018; Sung et al., 2018).

Colic Mixed evidence for probiotics to prevent development of colic was reported in 4
prevention clinical trials among neonates without colic.

In 2 clinical trials, there were no significant differences in development of colic
symptoms between neonates treated with probiotics and control (Aloisio et al.,
2018; Cabana et al., 2019).

In 1 clinical trial, only formula-fed neonates treated with probiotics had less crying
time than control. No significant differences reported for breastfed infants (Giglione
et al.,, 2016).

In 1 clinical trial, breast- and formula-fed infants had significantly fewer colic
symptoms at 3 months than control group (Savino et al., 2015).

Caregiver Mothers of infants with colic treated with probiotics had significant reductions in
distress depression (measured with Edinburgh postnatal depression scale) compared with
control group (Mi et al., 2015).

One RCT reported significantly improved quality of life among parents of infants
with colic treated with probiotics for 2 & 3 weeks (Baldassarre et al., 2018).

Growth One meta-analysis concluded that L. reuteri had no effect on infant growth (Xu et
parameters al., 2015).

Two RCTs reported no differences in growth between infants treated
with probiotics and control group (Baldassarre et al., 2018; Chau et al., 2015).

Safety & In 15 clinical trials included in this systematic review, no researchers reported
adverse serious adverse events.
events

One phase 1 safety and tolerability trial found no significant changes in safety and
immune markers in infants with colic treated with probiotics (Fatheree et al., 2017).

In 1 meta-analysis, researchers reported no serious adverse events were observed
in the included studies (Xu et al., 2015).

Administration of Probiotics to Reduce Symptoms of Colic

Eleven studies were RCTs with six categorized as evidence level 1 (Baldassarree et al., 2018; Chau et al.,
2015; Gerasimov et al., 2018; Nocerino et al., 2020; Savino et al., 2018; Zoham et al., 2019) and five
categorized as evidence level 2 due to lack of control group (Akbarian et al., 2015), inadequate sample
size (Fatheree et al., 2017), single-blinded design (Mi et al., 2015; Tatari et al., 2017), and open-label
design (Martinelli et al., 2017). Supplemental Digital Content Table 2

at http://links.lIww.com/MCN/A61 includes characteristics of 11 RCTs that tested probiotics to reduce
colic symptoms, 6 tested L. reuteri alone and 5 tested probiotics other than L. reuteri alone. Five meta-



analyses categorized as evidence level 1 were included. Study characteristics are included in
Supplemental Digital Content Table 3 at http://links.lww.com/MCN/A61. Across the included RCTs and
meta-analyses, common inclusion criteria were term infants with adequate birthweight, age birth to 6
months, no recent or concurrent antibiotic or probiotic, and no major congenital or acquired
conditions, no evidence of failure to thrive, fever or illness. Infants were diagnosed with colic by
physicians according to criteria for inclusion in research studies. For research, the criteria for diagnosis
of colic were recurrent and prolonged periods of crying, fussing, or irritability in infants less than 5
months of age that occurred 3 or more hours per day during 3 or more days in the previous 7 days
prior to a screening interview by a researcher or clinician (Benninga et al., 2016).

Randomized controlled trials testing L. reuteri alone.

In six RCTs, L. reuteri was tested in breastfed infants. In five of these six studies, breastfed infants
treated for colic with L. reuteri experienced significantly less minutes crying and fussing per day
(Akbarian et al., 2015; Chau et al., 2015; Mi et al., 2015; Savino et al., 2018; Tatari et al., 2017). Number
of treatment days until appearance of significant reduction in daily minutes of crying and fussing
varied. Significant reduction in colic symptoms occurred after 5 to 7 days of treatment with L. reuteriin
two studies (Akbarian et al.; Mi et al.), after 14 days of treatment in one study (Savino et al., 2018), and
after 21 to 28 days of treatment in two studies (Chau et al.; Tatari et al.). In three studies, significantly
more infants in the treatment groups achieved greater than, or equal to, a 50% reduction in crying at
the end of the intervention period (range 7-28 days) compared with the control group (Chau et al.; Mi
et al.; Savino et al., 2018).

One of the six studies that tested only L. reuteri to treat colic (Fatheree et al., 2017) found no
significant difference in symptom reduction compared with the control group. However, the purpose
of this study was to demonstrate safety of a liquid probiotic L. reuteri strain and to investigate changes
in biomarkers to explain mechanism of action of L. reuteri. Fatheree et al. (2017) had the smallest
number of participants (N = 20) and 25% (N = 5) were taking acid-blocking medications. Acid-blocking
medications should only be prescribed to infants who have gastrointestinal conditions such as severe
reflux (Lightdale et al., 2013) thus, the infants taking acid-blocking medications may not have had
uncomplicated colic. Alternatively, acid-blocking medications may have rendered L. reuteri less
effective at reducing colic symptoms.

Randomized controlled trials testing probiotics other than L. reuteri alone.

Five studies tested probiotics other than L. reuteri alone or in combined probiotic mixtures. Baldassarre
et al. (2018) tested a probiotic mixture containing Lactobacilli, Bifidobacteria, and Streptococcus
thermophilus compared with placebo. The probiotic group had significantly reduced crying time per
episode and per day at the end of treatment on day 21 (Baldassarre et al., 2018). Gerasimov et al.
(2018) tested a mixture of L. rhamnosus, L. reuteri, and vitamin D3 compared with vitamin D3 in
breastfed infants. The authors reported significant reductions in duration in crying and fussing time on
days 14, 21, and 28 (Gerasimov et al., 2018). Martinelli et al. (2017) tested a probiotic-herbal

mixture, L. reuteri, and control. The control group received simethicone. Breast- and formula-fed
infants in both probiotic groups had significantly higher rates of response to treatment, defined as a
50% reduction in daily average crying time, compared with control. No significant differences were
observed between the two probiotic groups (Martinelli et al., 2017). Nocerino et al.



(2020) tested Bifidobacterium animalis in breastfed infants. After 28 days, treated infants had
significantly higher reductions in number and duration of crying episodes compared with the placebo
group. Zoham et al. (2019) tested a probiotic mixture containing Bifidobacterium infantis, L.

reuteri, and Rhamnosus lactobacillus. Breast- and formula-fed infants in the treatment group had
significantly reduced number of days of crying after 7 days of treatment. After 21 days, treated infants
had significantly fewer episodes of crying and fussing and these episodes were significantly shorter in
duration compared with control group (Nocerino et al., 2020).

Meta-analyses of studies testing probiotics to reduce colic symptoms.

Results of the five meta-analyses included in this review demonstrated that oral administration of L.
reuteri to breastfed infants with colic resulted in at least a 50% reduction in crying time compared with
placebo. The efficacy of that L. reuteri to reduce colic symptoms in formula-fed infants needs further
study.

Supplemental Digital Content Table 4 at http://links.lww.com/MCN/A61 contains a table indicating
which RCTs were included in each meta-analysis. Bird et al. (2017) included five RCTs and concluded
that infants treated with L. reuteri had a 2.3-fold reduction of crying and fussing time compared with
control (Bird et al., 2017). Dryl and Szajewska in 2018 analyzed seven RCT studies that tested probiotic
administration to reduce symptoms of infant colic. Analysis of pooled data from these trials revealed
that daily L. reuteri increased the treatment success > 50% reduction in crying time in breastfed infants
(4 RCTs, RR=2.11,95% Cl: 1.22-3.66, NNT = 2, 95% Cl: 2 to 25), but not in formula-fed infants (1 RCT,
RR =0.9, 95% CI: 0.59-1.38). Administration of probiotics was found to reduce overall cry time by 50
minutes compared with the placebo groups (Dryl & Szajewska, 2018). Gutiérrez-Castrelldn et al.
(2017) conducted a network meta-analysis of 32 RCTs conducted between 1960 and 2015. Included
studies tested L. reuteri administration versus control, diet versus control, or acupuncture versus
control. Daily administration of L. reuteri for 21 to 28 days significantly reduced crying time and was
the most effective intervention to reduce crying time in colic.

Sung et al. (2018) conducted a meta-analysis that included individual participant data from four
double-blind RCTs. Infants treated with L. reuteri had significantly less crying and fussing at all time
points (95% Cl: -47.3 to —-3.5) and were nearly twice as likely to experience treatment success
compared with placebo (95% Cl: 1.4-2.2). Xu et al. (2015) included six RCTs. Treated infants had
significantly reduced crying at 2 and 3 weeks of treatment. The number needed to treat (NNT) was
2.56 at 2 weeks and 2.23 at 4 weeks. An NNT of <5 indicates that the treatment is likely to have a large
health benefit (Chong et al., 2006). Number needed to treat is a measure of the impact of a treatment
by estimating the number of patients who need to be treated in order to have an impact on one
person (The NNT Group, n.d.). The NNT of 2.56 and 2.23 means that two to three infants would need
to be treated with probiotics for one infant to experience relief of their symptoms.

Administration of Probiotics to Prevent Colic Symptoms

Characteristics of four RCTs that tested probiotics to prevent symptoms of infantile colic were included
in Supplemental Digital Content Table 5 at http://links.lww.com/MCN/A61. These studies were
categorized as evidence level 1 (Aloisio et al., 2018; Cabana et al., 2019; Giglione et al., 2016; Savino et
al., 2015). Across studies, daily administration of probiotics to infants began within the first 2 weeks of
life and continued for 3 to 6 months. Common inclusion criteria were full-term healthy infants with



adequate birthweight who had not been treated with medications or probiotic during the study period.
Infants were randomized to treatment and control groups. Outcome measures included daily minutes
of crying (Giglione et al.), inconsolable crying (Aloisio et al., 2018), provider or parent diagnosis of colic
(Cabana et al.), and use of colic medications and calls or visits to primary care providers for colic
symptoms (Savino et al., 2015).

Two studies of colic prevention tested Bifidobacterium breve. Giglione et al. (2016) tested daily
administration of B. breve versus control. Breast- and formula-fed infants were included. Among
formula-fed infants only, those in the treatment group had less crying time than control infants. This
difference became larger each month reaching statistical significance after 3 months of treatment.
There were no significant differences in crying time between the breastfed infants in the probiotic and
control groups (Giglione et al., 2016). Aloisio et al. (2018) tested B. breve versus placebo and found no
significant differences in crying time between probiotic and control groups together or when analyzed
by feeding type. Savino et al. (2015) tested drops containing L. reuteri plus vitamin D3 400 IU in a
sample of breastfed infants. The control group was given daily drops of vitamin D3 400 IU only.
Researchers reported that at 3 months, the treatment group had significantly less use of colic
medications and fewer calls and visits to primary care providers for colic symptoms. Cabana et al.
(2019) tested L. rhamnosus GG (LGG) mixed with inulin. The control took a daily dose of inulin only.
Inulin is a type of soluble fiber and is a prebiotic supplement to feed the beneficial bacteria in the gut.
Researchers found no significant differences in development of symptoms of colic between groups
(Cabana et al., 2019).

Strengths & Limitations

This systematic review included high-quality studies rated level 1 and level 2; review as a total body of
evidence increases strength of the recommendation. Strengths included randomized control designs;
studies conducted in multiple nations; comparison of multiple probiotics; and evaluation of other colic
remedies in addition to probiotics. The studies have several limitations including small samples; small
numbers of formula-fed infants; reliance on parent-reported data; and lack of procedure to check
adherence to intervention.

Discussion and Recommendation

In this systematic review, we found evidence of efficacy of probiotics to treat infantile colic. Oral
administration of probiotics to breastfed infants with colic resulted in at least a 50% reduction in crying
time compared with placebo. The quality of the body of evidence that supports administration

of probiotics to breastfed infants to relieve colic symptoms was level A. The quality of the body of
evidence that supports the administration of probiotics to relieve colic symptoms in formula-fed
infants was level B due to small numbers of formula-fed infants in the included studies (Ebell et al.,
2004). Strength of recommendation for probiotics as a treatment for infant colic was based on
consistent and good quality patient-oriented evidence. Administration of probiotics significantly
reduced crying in breastfed infants with colic (Akbarian et al., 2015; Bird et al., 2017; Chau et al.,
2015; Dryl & Szajewska, 2018; Gerasimov et al., 2018; Gutiérrez-Castrelldn, 2017; Martinelli et al.,
2017; Mi et al., 2015; Savino et al., 2018; Sung et al., 2018; Tatari et al., 2017; Xu et al., 2015). Fewer
studies included formula-fed infants; however, these studies did find that administration



of probiotics significantly reduced crying in formula-fed infants with colic (Martinelli et al.; Zoham et
al., 2019).

We did not find evidence to support or refute the efficacy of probiotics to prevent infantile colic.
Available evidence for probiotics to prevent colic symptoms is inadequate to make a recommendation.
About 25% of infants will develop colic, and it is impossible to predict which infants will develop colic
symptoms, thus the studies included in this review may have had sample sizes too small to detect
significant differences.

None of the studies in this review reported any adverse effects of probiotic administration on the
infants. Anthropometric data obtained between treatment and control groups made up of healthy,
term infants showed no statistical differences, both groups grew and gained weight at the same rates
(Baldassarre et al., 2018). Although probiotics are generally considered safe, the American Academy of
Pediatrics practice guideline recommends that probiotics should not be used in infants who are
immunocompromised, chronically debilitated, or seriously ill with indwelling medical devices (Thomas
et al., 2010).

More studies on safety and efficacy of probiotics to treat colic especially among formula-fed infants are
needed. There is a growing practice in the United States to pump breast milk and feed it to infants
exclusively with a bottle. The effect of probiotics on the colic symptoms of infants who drink breast
milk from a bottle is unknown and warrants study. Larger, prospective studies are needed to
determine whether probiotic administration to newborns can prevent colic.

Clinical Implications

Colic is a self-limiting condition, yet it can be distressing for infants, their parents, and caregivers.
Evidence supports probiotics safety, low cost, and likely effectiveness to reduce symptoms of colic.
Nurses may recommend probiotics for infants with colic to caregivers who desire a treatment

option. L. reuteri is the most studied probiotic for treating infants for colic and has been shown to be
effective. Probiotic supplements containing Bifidobacteria, Lactobacillus GG, and

mixed probiotics containing multiple strains of various genera, also significantly decreased colic
symptoms in breastfed infants (Baldassarre et al., 2018; Dryl & Szajewska, 2018; Giglione et al., 2016).
Probiotic drops for infants are readily available. Probiotic drops with vitamin D3 are also readily
available. Vitamin D3 400 IU is a vitamin supplement that is recommended for infants who are
breastfed or consuming <1 L/day of infant formula (Perrine et al., 2010). Parents may choose to use
drops containing only probiotic or drops containing probiotic and vitamin D. Administration of drops
containing L. reuteri and vitamin D have been shown to decrease symptoms of colic (Gerasimov et al.,
2018).

Parents and caregivers should be counseled that infantile colic is a benign condition that does not
require treatment to resolve. Nurses should teach all parents and caregivers strategies for calming
infant during fussy periods and ways caregivers can manage their own stress in response to the infant
crying. Supportive strategies for calming fussy infants include swaddling, calm music, gentle rhythmic
rocking or walking, using a pacifier, tummy time, and avoidance of overstimulation and overfeeding.
Encourage parents and caregivers to seek support from friends and family when caring for a fussy child
and provide clear messages to never strike or shake a baby (American Academy of Pediatrics, 2015).



CLINICAL IMPLICATIONS

Rule out alternative causes of infant crying and fussiness such as hunger, infection, trauma,
constipation, or reflux.

Reassure parents and caregivers that colic will eventually resolve on its own.
Reassure parents and caregivers that treatment is not required for colic.
Parents may safely choose to give their infant probiotics to treat colic.

Teach all parents and caregivers how to sooth their infants such as swaddling, rocking, pacifiers,
tummy time.

Discuss stress management measures with caregivers as colic can provoke stress in adults.

Reinforce that no one should ever strike or shake infants.
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