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Table 1. Search Strategy for Database Searches
	Database
	Search Strategy

	PubMed 
	((("Colic"[Mesh] OR Colic OR “abdominal cramps” OR “abdominal cramp” OR “infantile colic” OR (("Stomach"[Mesh] OR Stomach* OR "Abdomen"[Mesh] OR Abdomen OR Abdominal) AND ("Pain"[Mesh] OR “Burning Pain” OR “Burning Pains” OR “Physical Suffering” OR “Physical Sufferings” OR "Crying"[Mesh] OR Crying OR Cried OR Cries OR cryings)))) AND ("Probiotics"[Mesh] OR Probiotic* OR "Gastrointestinal Agents"[Mesh] OR "Gastrointestinal Agents" OR “gastrointestinal agent” OR “Gastrointestinal Drugs” OR “Gastrointestinal Drug” OR “Gastric Agents” OR “Gastric Drugs” OR “gastric drug” OR Digestant* OR "Prebiotics"[Mesh] OR Prebiotic* OR "Synbiotics"[Mesh] OR Synbiotic* OR "Lactobacillus"[Mesh] OR Lactobacillus OR "Bifidobacterium"[Mesh] OR "Bifidobacterium" OR "Saccharomyces"[Mesh] OR Saccharomyce* OR "Enterococcus"[Mesh] OR Enterococcus OR "Streptococcus"[Mesh] OR "Streptococcus" OR "Saccharomyces boulardii"[Mesh] OR "Bacillus"[Mesh] OR Bacillus)) AND (("Infant"[Mesh] OR Infant OR Infants OR "Infant, Newborn"[Mesh] OR “newborn infant” OR “newborn infants” OR Newborn* OR Neonate* OR Baby OR Babies)) Filters: Publication date from 2013/01/01 to 2020/12/31; English

	CINAHL
	( ( (MH "Colic+") OR Colic OR “abdominal cramp*” OR “abdomen cramp*” OR (MH "Infant Colic") OR “infant* colic” OR “Baby Colic” ) OR ( ((MH "Stomach+") OR Stomach* OR (MH "Abdomen+") OR Abdomen OR Abdominal) AND (“Physical Suffering*” OR (MH "Crying") OR Crying OR Cried OR Cries OR cryings) ) ) AND ( (MH "Probiotics") OR Probiotic* OR “Pro-Biotic*” OR (MH "Gastrointestinal Agents+")  OR “gastrointestinal agent*” OR “Gastrointestinal Drug*” OR “Gastrointestinal Med*” OR “Gastric Agent*” OR “gastric drug*” OR Digestant* OR (MH "Prebiotics")  OR Prebiotic* OR Synbiotic* OR (MH "Lactobacillus+")  OR Lactobacillus OR (MH "Bifidobacterium")  OR Bifidobact* OR (MH "Saccharomyces")  OR Saccharomyce* OR (MH "Enterococcus+")  OR Enterococcus OR (MH "Streptococcus+")  OR Streptococcus OR Strep OR “Saccharomyces boulardii” OR (MH "Bacillus")  OR Bacillus OR Thiobacillus ) AND ( (MH "Infant+") OR Infant* OR Baby OR Babies OR (MH "Infant, Newborn+")  OR “newborn infant*” OR Newborn* OR Neonate* )

Limiters - English Language; Published Date: 20130101-20201231



	Cochrane  Library  (including  clinical  trials)
	Colic OR “abdominal cramp*” OR “infant* colic*” OR (Stomach* OR Abdomen OR Abdominal AND “Physical Suffering*” OR Crying OR Cried OR Cries OR cryings) in Title Abstract Keyword AND Probiotic* OR “gastrointestinal agent*” OR “Gastrointestinal Drug*” OR “Gastric Agent*” OR “gastric drug*” OR Digestant* OR Prebiotic* OR Synbiotic* OR Lactobacillus OR "Bifidobacterium" OR Saccharomyce* OR Enterococcus OR "Streptococcus" OR "Saccharomyces boulardii" OR Bacillus in Title Abstract Keyword AND Infant* OR “newborn infant*” OR Newborn* OR Neonate* OR Baby OR Babies in Title Abstract Keyword - (Word variations have been searched) 

2013/01/01-2019/31/12



	Web of  Science
	(Colic OR “abdominal cramp*” OR “infant* colic*” OR (Stomach* OR Abdomen OR Abdominal) AND (“Physical Suffering*” OR Crying OR Cried OR Cries OR cryings)) AND TOPIC: (Probiotic* OR “gastrointestinal agent*” OR “Gastrointestinal Drug*” OR “Gastric Agent*” OR “gastric drug*” OR Digestant* OR Prebiotic* OR Synbiotic* OR Lactobacillus OR "Bifidobacterium" OR Saccharomyce* OR Enterococcus OR Streptococcus OR "Saccharomyces boulardii" OR Bacillus) AND TOPIC: (Infant* OR “newborn infant*” OR Newborn* OR Neonate* OR Baby OR Babies) 

Refined by: LANGUAGES: ( ENGLISH ) 

Timespan: 2013-2020. 

Indexes: SCI-EXPANDED, SSCI, A&HCI, ESCI.


Table 2.  RCTs Studies (N = 11) Testing Administration of Probiotics to Reduce Symptoms of Colic in Healthy Infants with Colic 

	Source  

Level of  

Evidence1
	Location 

Design  
	Age2
      

N
 

Type of 

feeding  
	Intervention
	Limitations
	Change in colic symptoms

	Akbarian et al., 2015

Level 2
	Iran

Clinical trial
	20-55 days

N = 36

Breast
	Placebo for 5 days then 2-5 drops of L. reuteri3 for 14 days
	No control group; parent report measures; adherence to intervention not assessed
	Less fussiness after 5 days of  L. reuteri compared to 5 days of placebo, 172 + 88.3 min vs 274 + 142.8 min, p < 0.001

	Baldassarre et al., 2018

Level 1
	Italy

Double-blind

RCT
	30-90 days

N = 53

Breast
	Probiotic mixture4 10 drops daily for 21 days vs placebo  
	Parent report measures
	Probiotic group showed  reduction of crying time at  21 days, 98.7 + 39.2 min vs  68.4 + 28.2 min, p = 0.00

	Chau et al., 2015

Level 1
	Canada

Double-blind

RCT
	21-180 days

N = 52

Breast
	L. reuteri 5 drops daily for 21 days vs placebo
	Parent report measures; adherence to intervention not assessed
	Treatment group had shorter crying and fussy times for the duration of treatment, 29 + 13 hours vs 37 + 13 hours, p  < 0.05)  
 

	Fatheree, et al., 2017  

Level 2
	USA 
 Double-blind  

RCT 
 

	21-90 days 

N=20  

Breast  
	L. reuteri 5 drops daily  x 42 days 
 vs placebo 

	25% of sample took acid blocking medications; did not reach target sample size; adherence to intervention  not assessed
	No significant differences in crying or fussing time  

	Gerasimov et al., 2018 

Level 1
	Ukraine 
 

Double-blind  

RCT 
 

	30-60 days 

N=168  

Breast  
	L. reuteri mixture6  vs vitamin D twice daily for 28 days 

	No placebo group; unknown effect of vitamin D3; 30% had used other colic medications prior to study enrollment
	Significant reduction in duration in cry & fuss on days 14, 21, & 28 (p < 0.05)

	Martinelli et al., 2017

Level 2
	Italy 
 Multicenter 

RCT 

	14-120 days

N = 176

Breast & Formula
	Herbal & probiotic mixture7 vs L. reuteri vs simethicone for 28 days
	Open-label design; no  placebo group; parental report measures
	Breast & formula fed in both probiotic groups had significantly less crying time at day 28 compared to control  (p < .001)

	Mi et al., 2015  

Level 2
	China  

Single blind RCT 

	28 days 

N = 39  

Breast  
	L. reuteri vs 
 

placebo daily  

for 28 days 

	Parent report measures; single blind design; adherence to intervention not assessed   

	100% of treatment group had > 50% reduction in crying time vs 15.7% in control group.  Reduction of mean daily cry time to 32 + 8.3 min/day in probiotic group vs 120.6 + 20 min/day in control group (p < .01)

	Nocerino et al., 2019 

Level 1
	Italy

RCT
	< 49 days 

N = 72  

Breast  
	B. animalis8 6 drops vs placebo daily for 28 days 

	Excluded formula fed infants
	Treatment group with fewer cry episodes & shorter duration of episodes  (p < .0001)

	Savino et al., 2018  

Level 1
	Italy

Double blind

RCT
	< 60 days 

N= 60   

Breast  
	L. reuteri 5 drops vs placebo daily for 28 days 

	Adherence to intervention not assessed
	Treatment group with    less daily cry time at 4 weeks  75 + 25 min/day vs 148 min/day, p = .001

	Tatari et al., 2017  

Level 2
	Iran 


Single-blind,  

RCT 
 

	15-120 days 

N = 98  

Breast  
	L. reuteri 5 drops daily for 21 days vs placebo 

	Parent report measures; adherence to intervention not assessed 
 

	Increased reduction of crying time in treatment group, (p <  0.0001)

	Zoham et al., 2019  

Level 1
	Iran 
 

Double-blind,  

RCT 
 

	21-112 days 

N = 65  

Breast & 

Formula
	Probiotic mixture9 5 drops daily for  30 days vs placebo
	Parent report measures; adherence to intervention not assessed 
 

	Breast & formula fed infants in treatment group had significantly fewer days &  episodes per day of crying & shorter durations of crying after 30 days compared to placebo (p = 0.000)


1Ebell et al., 2004
2Age at enrollment;  





3Formulation is L. reuteri 108 colony forming unit (CFU) per drop; 

4Ten drops of the formulation delivered a dose of 5 billion colony-forming units (CFU) of L. paracasei , L. plantarum, L. acidophilus, L. delbrueckii subsp. bulgaricus,

B. longum, B. breve, B. infantis, and Streptococcus thermophiles; 

5Synbiotic sachet containing 1 billion CFU of: L. casei, L. rhamnosus, Streptococcus thermophilus, B. breve, L. acidophilus, B. infantis, L. bulgaricus and fructooligosacharide;
6L. rhamnosus and L. reuteri 125 x 106 CFU (both strains) and 2.5 mcg (100IU) of vitamin D3; 

7 M. chamomilla L., M. officinalis L. and tyndallized L. acidophilus;  

8B. animalis (1x109 CFU/day); 

9B. infantis, L. reuteri, and rhamnosus lactobacillus 1×109 colony forming unit per drop

Table 3.  Meta-Analyses (N = 5) Testing Administration of Probiotics to Decrease Symptoms of Colic in Healthy Infants with Colic
	Source  

Level of  

Evidence1
	Location 

Design  
	Age2
      

N
 

 
	Intervention
	Limitations
	Change in colic symptoms

	Bird 
 

et al., 2017 

Level 1
	5 RCTs 
 

Meta-analysis  
	< 60 days 

N=388  
	L. reuteri 5 drops 

vs placebo daily  

for 21-28 days  
	Small sample of formula-fed 

infants


 
	Treatment with L. reuteri led to 2.3-fold greater chance of >50% reduction in cry time compared to control,
(p =.01)  

	Dryl &  

Szajewska 

2018  

Level 1
	7 RCTs  
 

Systematic  

review  

	14-180 days

N = 417
	L. reuteri 5 drops daily for 21-28 days vs synbiotic sachet vs L. rhamnosus vs placebo 

	Small sample of formula-fed 

infants
	Daily L. reuteri was associated with > 50%  

reduction in cry time & in  

 breastfed infants (RR = 1.67, 95% CI: 1.10 to 2.51,  

NNT = 5, 95% CI: 4–8);  

	Gutierrez- 

Castrellon et 

et al., 2017 

Level 1
	32 RCTs
 

Meta-analysis  
	< 180 days 

N = 2242
	L. reuteri for 21-28 

days vs 1 of 6   

interventions or 

placebo 

	Assumption of similar 

rationale & procedures 

across studies; inconsistent  

risk for bias across studies
	L. reuteri was most effective 

treatment to reduce duration 

of crying (p = 0.0001)

	Sung et al. 

2018  

Level 1
	4 RCTs 
 

Meta-analysis  
	41 days 

N=345  
	L. reuteri 5 drops daily for  
21-28 days vs  

placebo    

	Small sample of formula-fed 

infants; across studies 

inconsistent definitions 

of colic & inconsistent   

outcome measures
	L. reuteri treatment led to 

> 50% reduction of crying time (p <.05) & shorter 

duration of crying & fussing  

in breast-fed infants only at all time points (95% CI: -47.3 to 03.5).

	Xu et al., 

2015  

Level 1
	6 RCTs 
 

Meta-analysis  
	28-52 days 

N = 423
	L. reuteri 5 drops 

daily for 21-28 days vs placebo 

	Small sample of formula-fed 

infants; lack of lack of heterogeneity across included studies
	L. reuteri treatment led to > 50% reduction of crying time (p<.05) & significantly  

shorter duration of crying (p<.001) after two & three 

weeks compared to placebo  


1Ebell et al., 2004

2Age at enrollment;  
Table 4.  Individual previous RCTs included in Treatment Meta-analyses 
	RCTS
	Meta-Analyses Authors & Date of Publication (N = # of Included RCTs)

	
	Bird et al., 2017

(N = 5)
	Dryl & Szajweska,  

2018

(N = 7)
	Gutierrez-Castrellon 

et al., 2017

(N=5 of 32)*


	Sung et al.,

2018

(N = 4)
	Xu et al.,

2015

(N = 6)

	Chau et al., 

2015
	X
	X
	X
	X
	X

	Kianifar et al.,  
2014 
	
	X
	
	
	

	Mi et al., 
 

2015 
	
	X
	X
	
	X

	Partty et al.

2015
	
	X
	
	
	

	Roos et al. 

2013  
	
	
	
	
	X

	Savino et al.,

2007
	X
	
	
	
	

	Savino et al.,

2010
	X
	X
	X
	X
	X

	Szajewska et al.,

2013
	X
	X
	X
	X
	X

	Sung et al., 2014
	X
	X
	X
	X
	X


*Only RCTs that tested probiotics are included in this table.  
Table 5.  RCTs (N = 4) Testing Administration of Probiotics to Prevent Symptoms of Colic in Healthy Infants1 without Colic
	Source  

Level of  

Evidence2
	Location 

Design  
	Age3
      

N
 

Feeding method
	Intervention
	Limitations
	Change in colic symptoms

	Aloisio et al., 2018

Level 1
	Italy

Double-blind

RCT
	0-15 days

N = 155

Breast & formula
	5 drops of Bifidobacterium breve daily vs placebo for 90 days
	Small sample size; no infants in study developed colic
	No significant difference in inconsolable crying

	Cabana et al., 2019 

Level 2
	USA

Secondary analysis of data from RCT
	4 days

N = 184

Breast & formula
	Lactobacillus rhamnosus GG + 225mg inulin dissolved in 2 mL milk vs 325 mg inulin4
	No placebo group; unknown effect of inulin 
	No significant differences in development of colic

	Giglione et al., 2016

Level 1
	Italy

Double-blind

RCT
	0-15 days

N = 60

Breast & formula
	5 drops of Bifidobacterium breve daily vs placebo for 90 days
	Parent report measures; adherence to intervention not assessed
	Formula-fed infants treated with probiotic had less crying time each month becoming significantly less in 3rd month of treatment; no significant differences for breast fed infants

	Savino et al., 2015
Level 2
	Italy 
Single-blind

RCT
	0-10 days
N = 105

Breast & formula
	5 drops L. reuteri + 400 IU vitamin D3 vs vitamin D3 for 90 days


	Indirect outcome measures; no placebo group, unknown effect of vitamin D3
	At 3 months, treatment group had significantly less use of colic medications5 and fewer calls & visits to PCP for colic symptoms


1Healthy within 15 days from birth, adequate birth weight, no medications for infants, no probiotics use outside of study, no probiotics for breast feeding mothers;
2Ebell et al., 2004;
3Age at enrollment; 

4Inulin is a prebiotic, plant-based soluble fiber;
5Cimteropium bromide and simethicone are medications commonly used for colic in Italy.  
