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Abstract
A newborn brings joy to the family. Crying belongs to the spectrum of normal
behaviour of young infants. However, although it occurs in about 20% of all
infants, unsoothable and persistent crying in young infants distresses the
family, although it is usually benign. The aetiology of infantile colic remains
unknown, although an unbalanced gastro-intestinal microbiome, increased
intestinal permeability, and chronic inflammation are involved, as well as
behavioural factors, including over- and under-stimulation. It is a challenge for
healthcare professionals to decide when organic disease needs to be
excluded. Parental stress is a reason for babies to cry more, inducing a vicious
cycle. Therefore, parental reassurance with explanatory guidance is the
cornerstone of management. The placebo effect is estimated to be as high as
50%. If an intervention is felt to be necessary to offer further support to the baby
and family, it is important to choose the options for which there is some efficacy
without adverse effects. There is evidence that some specific probiotic strains
such as   DSM 19378, especially in breastfed infants, areLactobacillus reuteri
effective. However, there are also promising data for some synbiotics and/or
killed or tyndallized bacteria, as well as substances decreasing intestinal
permeability. Formula management with extensive and/or partial hydrolysates
may also bring relief. But, above all, offering parental support remains
imperative.
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Introduction
Infantile colic represents a major cause of discomfort and  
distress for the infant, caregivers, and even healthcare provid-
ers. Despite 50 years of research, its pathogenesis is not fully  
understood, and optimal management is debated. The aetiology 
of infant crying is multifactorial and related to feeding difficul-
ties and disorders, dysmotility, hormone alterations, or behavioural  
factors. The concept of an aberrant gut microbiota in infants  
suffering from colic has been developed, suggesting its influ-
ence on gut motor function and gas production and emphasis-
ing a possible role for chronic inflammation. These new findings  
open up new perspectives in the management of infantile colic  
such as probiotic administration.

What is infantile colic?
Infantile colic is classified as a functional gastro-intestinal  
disorder (FGID). FGIDs occur in about 50% of infants, and 
up to 75% of these infants present with symptoms of more than 
one FGID1,2. According to literature reviews, infantile colic is  
estimated to occur in about 20% of all infants1.

Originally, Wessel and colleagues defined infantile colic in 
1954 as episodes of crying for more than three hours a day for 
more than three days a week for three weeks in an otherwise 
healthy child3. Recently, a group of experts published adapted  
definitions for both daily practice and clinical research4.  
According to this definition, the diagnosis of colic for clinical 
purposes must include all of the following: i) an infant who is  
younger than 5 months of age, ii) presenting with recurrent 
prolonged periods of infant irritability, fussing, or crying  
reported by parents that occur without obvious cause and  
cannot be prevented or resolved by caregivers, iii) without  
evidence of infant failure to thrive, fever, or ill health. However, 
for clinical research purposes, in order to diagnose infant 
colic, the child must meet the clinical criteria plus both of the  
following: i) caregiver reports that the infant has cried or fussed 
for three or more hours/day during three or more days in seven  
days in a telephone or face-to-face screening interview with a 
researcher or clinician and ii) total 24-hour crying plus fussing 
in the selected group of infants is confirmed to be three hours or 
more when measured by a single, prospectively kept, 24-hour  
behaviour diary4.

The crying occurs often in the evening5. Colic is reported to 
occur equally frequently in breastfed and bottle-fed infants and 
in both sexes. Colic is much more frequent in the first 6 weeks  
(17–25%) compared with 11% at 8–9 weeks of age and 0.6% 
at 10–12 weeks of age6. Therefore, many guidelines don’t  
recommend performing diagnostic procedures before the age of 
four to six months.

Infantile colic typically does not result in long-term problems, 
although the statement continues with “the crying can cause 
frustration for the parents, depression following delivery, excess 
visits to the doctor, and child abuse”5. Colic definitely causes  
stress in the family and impairs family and infant quality of 
life. There are some indications that babies with colic become  
children at increased risk for recurrent abdominal pain or  
become adults who have more frequent FGIDs or mood  

disorders than a control healthy infant population without colic7. 
It has been suggested that infants with infantile colic are at  
increased risk of developing migraine8. However, well-designed 
long-term, prospective, observational studies are needed to 
endorse the few reports on possible associations between infantile  
colic and later health outcomes.

Aetiology
The cause of colic is unknown. The diagnosis of infantile colic 
requires ruling out other possible causes5. Alarm symptoms  
include fever, poor activity, or a swollen abdomen. But less than 
5% of infants with excess crying have an underlying organic  
disease5. One of the major diagnostic challenges is that crying 
is part of the symptom spectrum of many conditions that occur  
relatively frequently in infants such as gastro-oesophageal 
reflux, cow milk protein allergy, etc. However, crying as a  
“single” or “solitary” manifestation in one of these conditions 
is rare. In other words, many infants with troublesome gastro- 
oesophageal reflux do cry a lot, but crying as a single manifesta-
tion is a rare presentation of gastro-oesophageal reflux.

Infantile colic pathophysiology is poorly understood. Swal-
lowed air has been suggested as a contributing factor; whether 
aerophagia should be considered as a cause or consequence is a 
matter of debate. Over- and under-stimulation are also recog-
nised as causes of infant irritability. Some experts consider that 
infantile colic is due to gastro-intestinal discomfort or intestinal  
cramping9. Colicky infants display gut microbiota dysbio-
sis, barrier alterations, and mild chronic gastro-intestinal  
inflammation5,10,11. Faecal samples taken from infants suffering 
from colic led to visceral hyperalgesia in recipient mice, possi-
bly as a result of microbiota dysbiosis12. Visceral hypersensitivity 
could be an important aetiological factor involved in the proto-
typical colic crying behaviour. Similar perturbations are reported 
in irritable bowel syndrome. The gastro-intestinal colonisation  
may develop slower in colicky infants, with a lower diversity 
and stability13. The microbiome of colicky infants has low levels 
of bifidobacteria and lactobacilli, including species with anti- 
inflammatory effects. There is a decreased number of butyrate-
producing species14,15. Escherichia coli were reported to be 
more abundant in the faeces of infants with colic than in those 
of healthy infants. Proteobacteria, including species produc-
ing gas and inflammation, are increased13. Klebsiella species 
are detected in larger amounts in colic than in control patients, 
while enterobacter and pantoea species are present only in the  
controls16. The presence of chronic inflammation is illustrated 
by the fact that faecal calprotectin levels were two-fold higher  
in infants with colic than in control infants17, although older  
reports contradict this finding and report similar calprotectin  
levels in infants with and without infantile colic18.

In all children, during the first few months of life, intestinal 
mucosal immaturity implies an incomplete gut integrity, thus allow-
ing the passage of large molecules into the blood19. Breastfed and  
formula-fed infants with infantile colic have an increased trans-
mission of the macromolecule human α-lactalbumin across  
the gut compared with healthy, age-matched infants19. While the 
development of barrier function occurs in utero, there is ongoing 
postnatal maturation, and multiple factors can induce postnatal 
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intestinal barrier maturation, including growth factors, hormones, 
nutrients, and microbes20.

Management
Many paediatricians do not feel very confident in dealing 
with infantile colic, which is related to the fact that there is no  
evidence-based approach to manage persistent infant crying21. 
Parental reassurance is the cornerstone of the management of  
infantile colic5. Since infantile colic decreases from the age of  
three months and disappears by the age of four to six months, it 
is obvious that any proposed therapeutic intervention should 
be devoid of any risk of adverse effects6. The placebo effect of 
any therapeutic intervention is important and may reach up to  
50%20. However, some parents and families tolerate crying  
better than others. Interventions are targeted to decrease crying 
and bolster the infant–family relationship. Reassurance that the  
infant is not sick is of major importance, and it may necessitate 
multiple consultations before the parents become confident with 
this idea22. The goals of management are to help the parents 
cope with the crying and to prevent long-term sequelae in the 
parent–child relationship. Infant colic is a risk factor for child  
abuse23.

Although there is no evidence for the benefit of soothing  
techniques, they cost nothing, are devoid of adverse effects, and 
have the advantage that active recommendations are given to the 
parents. There are the five manoeuvres (the five S’s), a group 
of reflexes (vestibular, auditory, and tactile) that work together 
to calm the baby: swaddling, shushing, stomach position,  
swinging, and sucking. Regarding manipulation therapies, a 
Cochrane analysis concluded that studies were generally small 
and methodologically prone to bias24. Although the majority 
of the included trials appeared to indicate that the parents of  
infants receiving manipulative therapies reported fewer hours 
of crying per day than parents whose infants did not, based on  
contemporaneous crying diaries, most studies were subject to 
a high risk of performance bias because those carrying out the  
assessment (the parents) were aware of whether or not they  
were participating in the intervention group24. Osteopathy is  
considered to have no benefit, and this is also based on the fact  
that there are hardly any data25.

Infants with colic seem to be in pain. However, the evidence of 
the effectiveness of pain-relieving agents for the treatment of  
infantile colic is sparse and prone to bias26. Moreover, similar to 
irritable bowel syndrome in adults, infantile colic may rather be 
the consequence of a decreased pain threshold than an increased  
intensity of pain, as the microbiome is associated with the level  
of pain threshold. Benefits, when reported, were inconsistent26.

Despite some positive reports from parents27, there is no evidence 
to support the use of simethicone as a pain-relieving agent for  
infantile colic26,28–30. Simethicone is an anti-foaming agent used to 
reduce bloating, discomfort, or pain caused by excessive gas.

In breastfed infants, the evidence for maternal dietary manipula-
tion is weak25,31. There is no evidence to recommend an elimina-
tion diet, e.g. without cow’s milk, for a breastfeeding mother to  
improve infant crying. Two systematic reviews from 2012 of 

small randomised trials with methodologic limitations suggest 
that extensive hydrolysate formulae may reduce distress in  
infants with colic28,32. Fibre-supplemented formulae had no  
effect32. If the baby is growing well and if crying is the only  
symptom, there is no evidence that an extensive hydrolysate 
will be of help25. In atopic families, there may be some benefit,  
although this is advised based on clinical thinking and experience 
and not on evidence25. Breastfeeding should be continued.

Limited data suggest that using a partially hydrolysed infant 
formula may be of some benefit in reducing infantile colic in 
cases where cow’s milk allergy is not suspected in formula-fed  
infants20. Whether this is due to the protein hydrolysate or to  
the reduced lactose content of these formulae is not clear33. 
Some old data suggest a beneficial effect of lactose reduction 
in the infant’s diet as a result of administration of exogenous  
lactase, based on the theory that infants with colic may have 
transient lactose intolerance because of slow maturation of  
lactase34,35. There is some evidence that oral lactase can reduce  
crying time34. The United Kingdom National Institute for Health 
and Care Excellence (NICE) guidelines recommend a trial of 
2 weeks’ administration of lactase. In some of these studies, 
the tested formula contains another lipid and/or prebiotics or  
probiotics as well. Thus, although dietary changes can result 
in a beneficial outcome, there is limited evidence as to which  
specific dietary change is causing the effect20. Removal of poorly 
digested carbohydrates from the infant’s diet has promise, but 
additional clinical studies must be conducted before a recom-
mendation can be made32. In breastfed infants, the evidence for 
maternal dietary manipulation with lactase, sucrose, or glucose is  
weak25,31.

Dietary advice can best be summarised as follows. For  
breastfed infants, a monitored low-allergen maternal diet avoid-
ing cow’s milk and dairy food with appropriate intake of  
vitamins and minerals should be adopted for at least two weeks. 
If there is no improvement, the elimination diet should be 
stopped. Infantile colic is not a reason to stop breastfeeding. For  
bottle-fed infants, the first-line approach recommended in  
infants who are not suspected of suffering from cow’s milk  
protein allergy are formulae with partially hydrolysed whey 
proteins, with reduced lactose with prebiotic oligosaccharides  
and probiotics. It is important to recommend only the formu-
lae for which there is some evidence of efficacy in the literature.  
Extensively hydrolysed formulae based on casein or whey could 
be useful in children with cow’s milk protein allergy; most of 
the time, these infants present with more severe colic and with  
other manifestations of atopic disease, such as atopic derma-
titis. It is crucial that dietary changes are performed under the  
supervision of a healthcare provider36.

Available evidence shows that herbal agents, sugar, and  
cimetropium bromide cannot be recommended for infants with 
colic26. Preparations containing fennel are suggested to be  
effective in breastfed infants, with an overall mean difference of 
–72.1 minutes of crying/day31. Mentha piperita was reported to 
be beneficial in one trial37. Dicycloverine, also known as dicyclo-
mine, relieves muscle spasms in the gastro-intestinal tract through 
an apparent mechanism of nonselective smooth muscle relaxation, 
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and that presents a range of anticholinergic side effects such as a 
dry mouth, nausea, and, at higher doses, deliriant effects. Since  
efficacy was never shown, and because of the adverse effects, this 
drug should not be used in infantile colic. Cimetropium bromide 
is a belladonna derivative. Evidence does not support its use in  
infantile colic26,28. Reported adverse effects include constipa-
tion, pupil dilatation with loss of accommodation, photophobia, 
reduced bronchial secretions, heart rhythm variability, and skin  
flushing.

Acid blockers such as proton pump inhibitors, which are the  
recommended treatment for gastro-oesophageal reflux disease, 
do not provide any relief in colicky infants38. Although crying 
is frequently reported in infants with gastro-oesophageal reflux  
disease, crying itself is not an indicator of the condition.  
Moreover, acid-blocking medication contributes to the develop-
ment of an unbalanced gastro-intestinal microbiome, which is a  
risk factor for allergy and gastro-intestinal and respiratory tract 
infections39.

What about probiotics? Lactobacillus reuteri DSM 17938 is 
a well-documented, effective, and safe treatment mainly in  
breastfed infants30,40–43. Analysis of response rates showed that 
infants receiving L. reuteri DSM 17938 had a 2.3-fold greater 
chance of having a 50% or greater decrease in crying/fussing 
time compared to controls40. However, two trials in mainly  
formula-fed infants failed to show a significant benefit44,45.

The reasons for the crying in formula-fed infants may differ from 
those in breastfed infants. In a recent trial, mechanisms of action 
have been suggested46. Breastfed infants with colic treated with 
L. reuteri DSM 17938 for 30 days had a significantly decreased 
crying time and an increased FOXP3 concentration, result-
ing in a decreased RORγ–FOXP3 ratio45. The treatment reduced  
faecal calprotectin46. The outcome of trials with Lactobacillus  
rhamnosus GG was negative47,48. These findings suggest once more 
that data obtained with one probiotic strain cannot be extrapo-
lated to other strains. There is one trial suggesting efficacy of a 
synbiotic (fructo-oligosaccharides, Lactobacillus casei, L. rham-
nosus, Lactobacillus acidophilus, Lactobacillus bulgaricus, 
Streptococcus thermophilus, Bifidobacterium breve, and Bifidobac-
terium infantis)49. A partial whey hydrolysate with reduced lactose,  
Bifidobacterium lactis BB12, and galacto-oligosaccharides was 
shown to be effective in infantile colic50. In all trials, probiotic 
supplementation was not associated with any adverse events.  
Although probiotics are Generally Regarded As Safe (“GRAS” 
status assigned by the US Food and Drug Administration), case  
reports of mucormycosis and probiotic-associated septicaemia  
have been reported.

It is not clear to what extent the microorganisms administrated 
need to be living. Although, as said above, no safety issue has 
been reported, it is obvious that conservation of the product  
would be much easier if survival is not important. Accord-
ing to some in vitro data, beneficial gastro-intestinal effects may 
also be achieved with dead microbes, which produce a simi-
lar immunomodulatory effect and anti-inflammatory response 
within the gastro-intestinal mucosa to those produced by live  
microbes51,52.

Although increased permeability is one of the hypothesised  
aetiologies of colic, few intervention trials focused on this aspect. 
APT198K or Aprotecol® contains Xyloglucan 0.6 g/10 ml,  
which forms a mechanical barrier over the wall of the gastro-
intestinal tract, and tyndallized probiotics have been tested in  
some trials. Tyndallization is a method of sterilisation developed 
by physicist Dr John Tyndall during the 19th century. Tyndalliza-
tion essentially consists of heating the substance to boiling point  
(or just a little below boiling point) and holding it there for  
15 minutes, three days in succession. The resting periods between 
heating periods allow surviving spores to develop into bacte-
rial cells, which will then be destroyed by the next day’s heating.  
Tyndallized probiotics L. reuteri SGL01 100 × 109 colony- 
forming units (CFU)/g and B. breve SGB01 100 × 109 CFU/g 
were recently compared to lactase in a clinical trial53. Both 
interventions reduced crying time, which may be related to the  
placebo effect or to the fact that both interventions are indeed 
effective, but APT198K decreased the mean duration per  
crying episode significantly more than a lactase dietary supple-
ment in infants with colic53. A trial comparing a combination of  
Matricaria chamomilla, Melissa officinalis, and tyndallized  
L. acidophilus (HA122) with L. reuteri DSM 17938 and with  
simethicone showed that simethicone was not effective but 
both other arms were equally effective29. At high-dose and in 
rats, simethicone has also been shown to decrease intestinal  
permeability54.

One should be very careful in recommending or even accepting 
so-called alternative treatments because, besides the fact 
that they are unlikely to be effective, they may be harmful.  
Homeopathic remedies often are considered nontoxic because of 
the low concentrations of active ingredients. However, the labels 
of homeopathic products may not report all of the ingredients,  
some of which potentially may be toxic55. As an example, gas 
chromatography-mass spectrometry analysis of a homeopathic  
remedy for colic that was associated with an increased risk of 
apparent life-threatening events found that it contained etha-
nol, propanol, and pentanol in addition to three potentially toxic  
substances that were listed as active ingredients (Citrullus  
colocynthis [bitter apple], Veratrum album [white hellebore], and 
Strychnos nux-vomica [strychnine tree])56. Spinal manipulation 
does not reduce the duration of crying associated with colic and 
does not enhance recovery25. However, at least two deaths due to 
spinal  manipulation were reported57.

Prevention
Prevention is, of course, always preferable to management,  
especially in the absence of an effective treatment. L. reuteri DSM 
17938 was shown in a preventive trial to decrease all FGIDs,  
including colic58. In another prevention trial, the same strain 
was shown to result in a lower number of paediatric consulta-
tions related to episodes of infant colic than the control group59.  
L. reuteri DSM 17938 supplementation could reduce parental 
discomfort due to infantile colic59. The combination of formula 
fermented with B. breve and S. thermophilus (Lactofidus) in 
combination with prebiotic short-chain galacto-oligosaccharides 
and long-chain fructo-oligosaccharides resulted in a lower  
overall crying time and a lower incidence of infantile colic in 
healthy term infants60. These data suggest that killed bacteria might 
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be effective as well. The symptoms of regurgitation, constipa-
tion, and infant crying and colic were decreased with a formula  
containing intact protein and synbiotics (fructo-oligosaccharides 
and B. lactis)61.

Conclusion
Infantile colic is distressing to parents whose infant is inconsol-
able during crying episodes. The physician’s role is to make sure  
that the crying is not a result of other causes, offer balanced 
advice on treatments, and provide support to the family. Above all,  
parents need reassurance that their baby is healthy and that colic  
is self-limited with no long-term adverse effects62.

Treatment possibilities for infantile colic are limited. Evidence 
suggests that manipulation of the gastro-intestinal microbiome 

may be of some benefit. L. reuteri DSM 17938 is the best-studied  
probiotic for colic, especially in breastfed infants. Some data 
suggest that dead or tyndallized bacteria may be of benefit as  
well, perhaps as a result of reduced gut permeability. A Cochrane 
review showed that the evidence for the effectiveness of  
pain-relieving agents for the treatment of infantile colic is scanty 
and prone to bias26. Data on pain-relieving agents for infantile 
colic are from old studies with a small number of patients with  
serious methodological limitations. As a consequence, additional 
randomised controlled trials are needed.

Grant information
The author(s) declared that no grants were involved in supporting 
this work.

References F1000 recommended

1. Vandenplas Y, Abkari A, Bellaiche M, et al.: Prevalence and Health Outcomes of 
Functional Gastrointestinal Symptoms in Infants From Birth to 12 Months of 
Age. J Pediatr Gastroenterol Nutr. 2015; 61(5): 531–7.  
PubMed Abstract | Publisher Full Text | Free Full Text 

2. Bellaiche M, Oozeer R, Gerardi-Temporel G, et al.: Multiple functional 
gastrointestinal disorders are frequent in formula-fed infants and decrease 
their quality of life. Acta Paediatr. 2018; 107(7): 1276–82.  
PubMed Abstract | Publisher Full Text | Free Full Text 

3. Wessel MA, Cobb JC, Jackson EB, et al.: Paroxysmal fussing in infancy, 
sometimes called colic. Pediatrics. 1954; 14(5): 421–35.  
PubMed Abstract 

4.  Benninga MA, Faure C, Hyman PE, et al.: Childhood Functional 
Gastrointestinal Disorders: Neonate/Toddler. Gastroenterology. 2016; 150(6): 
1443–1455.e2, pii: S0016-5085(16)00182-7.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

5. Johnson JD, Cocker K, Chang E: Infantile Colic: Recognition and Treatment. Am 
Fam Physician. 2015; 92(7): 577–82.  
PubMed Abstract 

6.  Wolke D, Bilgin A, Samara M: Systematic Review and Meta-Analysis: 
Fussing and Crying Durations and Prevalence of Colic in Infants. J Pediatr. 
2017; 185: 55–61.e4.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

7. Savino F, Castagno E, Bretto R, et al.: A prospective 10-year study on children 
who had severe infantile colic. Acta Paediatr Suppl. 2005; 94(449): 129–32.  
PubMed Abstract 

8.  Gelfand AA: Episodic syndromes of childhood associated with migraine. 
Curr Opin Neurol. 2018; 31(3): 281–5.  
PubMed Abstract | F1000 Recommendation 

9. Shamir R, St James-Roberts I, Di Lorenzo C, et al.: Infant crying, colic, and 
gastrointestinal discomfort in early childhood: a review of the evidence and 
most plausible mechanisms. J Pediatr Gastroenterol Nutr. 2013; 57 Suppl 1: 
S1–45.  
PubMed Abstract | Publisher Full Text 

10.  Nation ML, Dunne EM, Joseph SJ, et al.: Impact of Lactobacillus reuteri 
colonization on gut microbiota, inflammation, and crying time in infant colic. 
Sci Rep. 2017; 7(1): 15047.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

11.  Pärtty A, Kalliomäki M, Salminen S, et al.: Infantile Colic Is Associated With 
Low-grade Systemic Inflammation. J Pediatr Gastroenterol Nutr. 2017; 64(5): 
691–5.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

12.  Eutamène H, Garcia-Rodenas CL, Yvon S, et al.: Luminal contents 
from the gut of colicky infants induce visceral hypersensitivity in mice. 
Neurogastroenterol Motil. 2017; 29(4): e12994.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

13. de Weerth C, Fuentes S, de Vos WM: Crying in infants: on the possible role 
of intestinal microbiota in the development of colic. Gut Microbes. 2013; 4(5): 
416–21.  
PubMed Abstract | Publisher Full Text | Free Full Text 

14. Pärtty A, Kalliomäki M, Endo A, et al.: Compositional development of 
Bifidobacterium and Lactobacillus microbiota is linked with crying and fussing 
in early infancy. PLoS One. 2012; 7(3): e32495.  
PubMed Abstract | Publisher Full Text | Free Full Text 

15. Savino F, Cordisco L, Tarasco V, et al.: Molecular identification of coliform 
bacteria from colicky breastfed infants. Acta Paediatr. 2009; 98(10): 1582–8.  
PubMed Abstract | Publisher Full Text 

16. Rhoads JM, Fatheree NY, Norori J, et al.: Altered fecal microflora and increased 
fecal calprotectin in infants with colic. J Pediatr. 2009; 155(6): 823–828.e1.  
PubMed Abstract | Publisher Full Text 

17.  Ventura MT, Polimeno L, Amoruso AC, et al.: Intestinal permeability in 
patients with adverse reactions to food. Dig Liver Dis. 2006; 38(10): 732–6.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

18. Olafsdottir E, Aksnes L, Fluge G, et al.: Faecal calprotectin levels in infants with 
infantile colic, healthy infants, children with inflammatory bowel disease, 
children with recurrent abdominal pain and healthy children. Acta Paediatr. 
2002; 91(1): 45–50.  
PubMed Abstract | Publisher Full Text 

19. Halpern MD, Denning PW: The role of intestinal epithelial barrier function in the 
development of NEC. Tissue Barriers. 2015; 3(1–2): e1000707.  
PubMed Abstract | Publisher Full Text | Free Full Text 

20. Vandenplas Y, Benninga M, Broekaert I, et al.: Functional gastro-intestinal 
disorder algorithms focus on early recognition, parental reassurance and 
nutritional strategies. Acta Paediatr. 2016; 105(3): 244–52.  
PubMed Abstract | Publisher Full Text 

21. Rimer R, Hiscock H: National survey of Australian paediatricians’ approach to 
infant crying. J Paediatr Child Health. 2014; 50(3): 202–7.  
PubMed Abstract | Publisher Full Text 

22. Taubman B: Parental counseling compared with elimination of cow’s milk or 
soy milk protein for the treatment of infant colic syndrome: a randomized trial. 
Pediatrics. 1988; 81(6): 756–61.  
PubMed Abstract 

23.  Zeifman DM, St James-Roberts I: Parenting the Crying Infant. Curr Opin 
Psychol. 2017; 15: 149–54.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

24. Dobson D, Lucassen PL, Miller JJ, et al.: Manipulative therapies for infantile 
colic. Cochrane Database Syst Rev. 2012; 12: CD004796.  
PubMed Abstract | Publisher Full Text 

25. Lucassen P: Colic in infants. BMJ Clin Evid. 2010; 2010; pii: 0309.  
PubMed Abstract | Free Full Text 

26.  Biagioli E, Tarasco V, Lingua C, et al.: Pain-relieving agents for infantile 
colic. Cochrane Database Syst Rev. 2016; 9: CD009999.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

27. Goldman M, Beaumont T: A real world evaluation of a treatment for infant colic 
based on the experience and perceptions of 4004 parents. Br J Nurs. 2017;  
26(5 Suppl 1): S3–S10.  
PubMed Abstract | Publisher Full Text 

28. Hall B, Chesters J, Robinson A: Infantile colic: a systematic review of medical 
and conventional therapies. J Paediatr Child Health. 2012; 48(2): 128–37.  
PubMed Abstract | Publisher Full Text 

Page 6 of 8

F1000Research 2018, 7(F1000 Faculty Rev):1426 Last updated: 07 SEP 2018

http://www.ncbi.nlm.nih.gov/pubmed/26308317
http://dx.doi.org/10.1097/MPG.0000000000000949
http://www.ncbi.nlm.nih.gov/pmc/articles/4631121
http://www.ncbi.nlm.nih.gov/pubmed/29604128
http://dx.doi.org/10.1111/apa.14348
http://www.ncbi.nlm.nih.gov/pmc/articles/6055647
http://www.ncbi.nlm.nih.gov/pubmed/13214956
https://f1000.com/prime/726924816
http://www.ncbi.nlm.nih.gov/pubmed/27144631
http://dx.doi.org/10.1053/j.gastro.2016.02.016
https://f1000.com/prime/726924816
http://www.ncbi.nlm.nih.gov/pubmed/26447441
https://f1000.com/prime/727486691
http://www.ncbi.nlm.nih.gov/pubmed/28385295
http://dx.doi.org/10.1016/j.jpeds.2017.02.020
https://f1000.com/prime/727486691
http://www.ncbi.nlm.nih.gov/pubmed/16214780
https://f1000.com/prime/732975050
http://www.ncbi.nlm.nih.gov/pubmed/29601304
https://f1000.com/prime/732975050
http://www.ncbi.nlm.nih.gov/pubmed/24356023
http://dx.doi.org/10.1097/MPG.0b013e3182a154ff
https://f1000.com/prime/732096406
http://www.ncbi.nlm.nih.gov/pubmed/29118383
http://dx.doi.org/10.1038/s41598-017-15404-7
http://www.ncbi.nlm.nih.gov/pmc/articles/5678104
https://f1000.com/prime/732096406
https://f1000.com/prime/726596480
http://www.ncbi.nlm.nih.gov/pubmed/27478897
http://dx.doi.org/10.1097/MPG.0000000000001340
https://f1000.com/prime/726596480
https://f1000.com/prime/727052550
http://www.ncbi.nlm.nih.gov/pubmed/27910234
http://dx.doi.org/10.1111/nmo.12994
https://f1000.com/prime/727052550
http://www.ncbi.nlm.nih.gov/pubmed/23941920
http://dx.doi.org/10.4161/gmic.26041
http://www.ncbi.nlm.nih.gov/pmc/articles/3839988
http://www.ncbi.nlm.nih.gov/pubmed/22403665
http://dx.doi.org/10.1371/journal.pone.0032495
http://www.ncbi.nlm.nih.gov/pmc/articles/3293811
http://www.ncbi.nlm.nih.gov/pubmed/19604166
http://dx.doi.org/10.1111/j.1651-2227.2009.01419.x
http://www.ncbi.nlm.nih.gov/pubmed/19628216
http://dx.doi.org/10.1016/j.jpeds.2009.05.012
https://f1000.com/prime/1050451
http://www.ncbi.nlm.nih.gov/pubmed/16880015
http://dx.doi.org/10.1016/j.dld.2006.06.012
https://f1000.com/prime/1050451
http://www.ncbi.nlm.nih.gov/pubmed/11883817
http://dx.doi.org/10.1111/j.1651-2227.2002.tb01638.x
http://www.ncbi.nlm.nih.gov/pubmed/25927016
http://dx.doi.org/10.1080/21688370.2014.1000707
http://www.ncbi.nlm.nih.gov/pmc/articles/4389790
http://www.ncbi.nlm.nih.gov/pubmed/26584953
http://dx.doi.org/10.1111/apa.13270
http://www.ncbi.nlm.nih.gov/pubmed/24372749
http://dx.doi.org/10.1111/jpc.12452
http://www.ncbi.nlm.nih.gov/pubmed/3285312
https://f1000.com/prime/727808560
http://www.ncbi.nlm.nih.gov/pubmed/28685155
http://dx.doi.org/10.1016/j.copsyc.2017.02.009
http://www.ncbi.nlm.nih.gov/pmc/articles/5494986
https://f1000.com/prime/727808560
http://www.ncbi.nlm.nih.gov/pubmed/23235617
http://dx.doi.org/10.1002/14651858.CD004796.pub2
http://www.ncbi.nlm.nih.gov/pubmed/21729336
http://www.ncbi.nlm.nih.gov/pmc/articles/2907620
https://f1000.com/prime/726739909
http://www.ncbi.nlm.nih.gov/pubmed/27631535
http://dx.doi.org/10.1002/14651858.CD009999.pub2
https://f1000.com/prime/726739909
http://www.ncbi.nlm.nih.gov/pubmed/28350192
http://dx.doi.org/10.12968/bjon.2017.26.Sup5.S3
http://www.ncbi.nlm.nih.gov/pubmed/21470331
http://dx.doi.org/10.1111/j.1440-1754.2011.02061.x


29.  Martinelli M, Ummarino D, Giugliano FP, et al.: Efficacy of a standardized 
extract of Matricariae chamomilla L., Melissa officinalis L. and tyndallized 
Lactobacillus acidophilus (HA122) in infantile colic: An open randomized 
controlled trial. Neurogastroenterol Motil. 2017; 29(12): e13145.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

30. Savino F, Pelle E, Palumeri E, et al.: Lactobacillus reuteri (American Type 
Culture Collection Strain 55730) versus simethicone in the treatment of 
infantile colic: a prospective randomized study. Pediatrics. 2007; 119(1):  
e124–30.  
PubMed Abstract | Publisher Full Text 

31. Harb T, Matsuyama M, David M, et al.: Infant Colic-What works: A Systematic 
Review of Interventions for Breast-fed Infants. J Pediatr Gastroenterol Nutr. 
2016; 62(5): 668–86.  
PubMed Abstract | Publisher Full Text 

32. Iacovou M, Ralston RA, Muir J, et al.: Dietary management of infantile colic:  
a systematic review. Matern Child Health J. 2012; 16(6): 1319–31.  
PubMed Abstract | Publisher Full Text 

33. Lasekan JB, Jacobs J, Reisinger KS, et al.: Lactose-free milk protein-based 
infant formula: impact on growth and gastrointestinal tolerance in infants. Clin 
Pediatr (Phila). 2011; 50(4): 330–7.  
PubMed Abstract | Publisher Full Text 

34. Kanabar D, Randhawa M, Clayton P: Improvement of symptoms in infant colic 
following reduction of lactose load with lactase. J Hum Nutr Diet. 2001; 14(5): 
359–63.  
PubMed Abstract | Publisher Full Text 

35. Miller JJ, McVeagh P, Fleet GH, et al.: Breath hydrogen excretion in infants with 
colic. Arch Dis Child. 1989; 64(5): 725–9.  
PubMed Abstract | Publisher Full Text | Free Full Text 

36. Savino F, Tarasco V, Sorrenti M, et al.: Dietary modifications for infantile colic. 
Cochrane Database Syst Rev. 2014; 42: 352.  
Publisher Full Text 

37. Alves JG, de Brito Rde C, Cavalcanti TS: Effectiveness of Mentha piperita in 
the Treatment of Infantile Colic: A Crossover Study. Evid Based Complement 
Alternat Med. 2012; 2012: 981352.  
PubMed Abstract | Publisher Full Text | Free Full Text 

38. Gieruszczak-Białek D, Konarska Z, Skórka A, et al.: No effect of proton pump 
inhibitors on crying and irritability in infants: systematic review of randomized 
controlled trials. J Pediatr. 2015; 166(3): 767–70.e3.  
PubMed Abstract | Publisher Full Text 

39.  Mitre E, Susi A, Kropp LE, et al.: Association Between Use of Acid-
Suppressive Medications and Antibiotics During Infancy and Allergic 
Diseases in Early Childhood. JAMA Pediatr. 2018; 172(6): e180315.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

40.  Szajewska H, Dryl R: Probiotics for the Management of Infantile Colic.  
J Pediatr Gastroenterol Nutr. 2016; 63 Suppl 1: S22–4.  
PubMed Abstract | F1000 Recommendation 

41.  Gutiérrez-Castrellón P, Indrio F, Bolio-Galvis A, et al.: Efficacy of 
Lactobacillus reuteri DSM 17938 for infantile colic: Systematic review with 
network meta-analysis. Medicine (Baltimore). 2017; 96(51): e9375.  
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation 

42.  Sung V, D'Amico F, Cabana MD, et al.: Lactobacillus reuteri to Treat Infant 
Colic: A Meta-analysis. Pediatrics. 2018; 141(1): pii: e20171811.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

43.  Schreck Bird A, Gregory PJ, Jalloh MA, et al.: Probiotics for the Treatment of 
Infantile Colic: A Systematic Review. J Pharm Pract. 2017; 30(3): 366–74.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

44. Sung V, Hiscock H, Tang MLK, et al.: Treating infant colic with the probiotic 
Lactobacillus reuteri: double blind, placebo controlled randomised trial. BMJ. 
2014; 348: g2107.  
PubMed Abstract | Publisher Full Text | Free Full Text 

45.  Fatheree NY, Liu Y, Taylor CM, et al.: Lactobacillus reuteri for Infants with 
Colic: A Double-Blind, Placebo-Controlled, Randomized Clinical Trial. J Pediatr. 
2017; 191: 170–178.e2.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

46.  Savino F, Garro M, Montanari P, et al.: Crying Time and RORγ/FOXP3 
Expression in Lactobacillus reuteri DSM17938-Treated Infants with Colic: A 
Randomized Trial. J Pediatr. 2018; 192: 171–177.e1.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

47. Fatheree NY, Liu Y, Ferris M, et al.: Hypoallergenic formula with Lactobacillus 
rhamnosus GG for babies with colic: A pilot study of recruitment, retention, 
and fecal biomarkers. World J Gastrointest Pathophysiol. 2016; 7(1): 160–70.  
PubMed Abstract | Publisher Full Text | Free Full Text 

48. Pärtty A, Lehtonen L, Kalliomäki M, et al.: Probiotic Lactobacillus rhamnosus GG 
therapy and microbiological programming in infantile colic: a randomized, 
controlled trial. Pediatr Res. 2015; 78(4): 470–5.  
PubMed Abstract | Publisher Full Text 

49. Kianifar H, Ahanchian H, Grover Z, et al.: Synbiotic in the management of 
infantile colic: a randomised controlled trial. J Paediatr Child Health. 2014; 
50(10): 801–5.  
PubMed Abstract | Publisher Full Text 

50. Xinias I, Analitis A, Mavroudi A, et al.: Innovative Dietary Intervention Answers to 
Baby Colic. Pediatr Gastroenterol Hepatol Nutr. 2017; 20(2): 100–6.  
PubMed Abstract | Publisher Full Text | Free Full Text 

51. Kataria J, Li N, Wynn JL, et al.: Probiotic microbes: do they need to be alive to 
be beneficial? Nutr Rev. 2009; 67(9): 546–50.  
PubMed Abstract | Publisher Full Text 

52. Adams CA: The probiotic paradox: live and dead cells are biological response 
modifiers. Nutr Res Rev. 2010; 23(1): 37–46.  
PubMed Abstract | Publisher Full Text 

53. Vandenplas Y, Bacarea A, Marusteri M, et al.: Efficacy and safety of APT198K 
for the treatment of infantile colic: a pilot study. J Comp Eff Res. 2017; 6(2): 
137–44.  
PubMed Abstract | Publisher Full Text 

54. Bueno L, Beaufrand C, Theodorou V, et al.: Influence of simethicone and alverine 
on stress-induced alterations of colonic permeability and sensitivity in rats: 
beneficial effect of their association. J Pharm Pharmacol. 2013; 65(4): 567–73.  
PubMed Abstract | Publisher Full Text 

55. Wille D, Hauri-Hohl M, Vonbach P, et al.: Too much of too little: xylitol, an 
unusual trigger of a chronic metabolic hyperchloremic acidosis. Eur J Pediatr. 
2010; 169(12): 1549–51.  
PubMed Abstract | Publisher Full Text 

56. Aviner S, Berkovitch M, Dalkian H, et al.: Use of a homeopathic preparation for 
“infantile colic” and an apparent life-threatening event. Pediatrics. 2010; 125(2): 
e318–23.  
PubMed Abstract | Publisher Full Text 

57. Holla M, Ijland MM, van der Vliet AM, et al.: Overleden zuigeling na 
‘craniosacrale’ manipulatie van hals en wervelkolom. Ned Tijdschr Geneeskd. 
2009; 153: 828–31.  
Reference Source

58.  Indrio F, Di Mauro A, Riezzo G, et al.: Prophylactic use of a probiotic in the 
prevention of colic, regurgitation, and functional constipation: a randomized 
clinical trial. JAMA Pediatr. 2014; 168(3): 228–33.  
PubMed Abstract | Publisher Full Text | F1000 Recommendation 

59. Savino F, Ceratto S, Poggi E, et al.: Preventive effects of oral probiotic on 
infantile colic: a prospective, randomised, blinded, controlled trial using 
Lactobacillus reuteri DSM 17938. Benef Microbes. 2015; 6(3): 245–51.  
PubMed Abstract | Publisher Full Text 

60. Vandenplas Y, Ludwig T, Bouritius H, et al.: Randomised controlled trial 
demonstrates that fermented infant formula with short-chain galacto-
oligosaccharides and long-chain fructo-oligosaccharides reduces the 
incidence of infantile colic. Acta Paediatr. 2017; 106(7): 1150–8.  
PubMed Abstract | Publisher Full Text | Free Full Text 

61. Vandenplas Y, Analitis A, Tziouvara C, et al.: Safety of a New Synbiotic Starter 
Formula. Pediatr Gastroenterol Hepatol Nutr. 2017; 20(3): 167–77.  
PubMed Abstract | Publisher Full Text | Free Full Text 

62. Salvatore S, Abkari A, Cai W, et al.: Review shows that parental reassurance 
and nutritional advice help to optimise the management of functional 
gastrointestinal disorders in infants. Acta Paediatr. 2018; 107(9): 1512–1520.  
PubMed Abstract | Publisher Full Text 

Page 7 of 8

F1000Research 2018, 7(F1000 Faculty Rev):1426 Last updated: 07 SEP 2018

https://f1000.com/prime/727762291
http://www.ncbi.nlm.nih.gov/pubmed/28665038
http://dx.doi.org/10.1111/nmo.13145
https://f1000.com/prime/727762291
http://www.ncbi.nlm.nih.gov/pubmed/17200238
http://dx.doi.org/10.1542/peds.2006-1222
http://www.ncbi.nlm.nih.gov/pubmed/26655941
http://dx.doi.org/10.1097/MPG.0000000000001075
http://www.ncbi.nlm.nih.gov/pubmed/21710185
http://dx.doi.org/10.1007/s10995-011-0842-5
http://www.ncbi.nlm.nih.gov/pubmed/21436148
http://dx.doi.org/10.1177/0009922810390511
http://www.ncbi.nlm.nih.gov/pubmed/11906576
http://dx.doi.org/10.1046/j.1365-277X.2001.00304.x
http://www.ncbi.nlm.nih.gov/pubmed/2730128
http://dx.doi.org/10.1136/adc.64.5.725
http://www.ncbi.nlm.nih.gov/pmc/articles/1792036
http://dx.doi.org/10.1002/14651858.CD011029
http://www.ncbi.nlm.nih.gov/pubmed/22844342
http://dx.doi.org/10.1155/2012/981352
http://www.ncbi.nlm.nih.gov/pmc/articles/3403674
http://www.ncbi.nlm.nih.gov/pubmed/25556017
http://dx.doi.org/10.1016/j.jpeds.2014.11.030
https://f1000.com/prime/732962618
http://www.ncbi.nlm.nih.gov/pubmed/29610864
http://dx.doi.org/10.1001/jamapediatrics.2018.0315
https://f1000.com/prime/732962618
https://f1000.com/prime/726484066
http://www.ncbi.nlm.nih.gov/pubmed/27380594
https://f1000.com/prime/726484066
https://f1000.com/prime/732697692
http://www.ncbi.nlm.nih.gov/pubmed/29390535
http://dx.doi.org/10.1097/MD.0000000000009375
http://www.ncbi.nlm.nih.gov/pmc/articles/5758237
https://f1000.com/prime/732697692
https://f1000.com/prime/732370060
http://www.ncbi.nlm.nih.gov/pubmed/29279326
http://dx.doi.org/10.1542/peds.2017-1811
https://f1000.com/prime/732370060
https://f1000.com/prime/726206894
http://www.ncbi.nlm.nih.gov/pubmed/26940647
http://dx.doi.org/10.1177/0897190016634516
https://f1000.com/prime/726206894
http://www.ncbi.nlm.nih.gov/pubmed/24690625
http://dx.doi.org/10.1136/bmj.g2107
http://www.ncbi.nlm.nih.gov/pmc/articles/3972414
https://f1000.com/prime/731685317
http://www.ncbi.nlm.nih.gov/pubmed/28969890
http://dx.doi.org/10.1016/j.jpeds.2017.07.036
https://f1000.com/prime/731685317
https://f1000.com/prime/731685320
http://www.ncbi.nlm.nih.gov/pubmed/28969887
http://dx.doi.org/10.1016/j.jpeds.2017.08.062
https://f1000.com/prime/731685320
http://www.ncbi.nlm.nih.gov/pubmed/26909239
http://dx.doi.org/10.4291/wjgp.v7.i1.160
http://www.ncbi.nlm.nih.gov/pmc/articles/4753182
http://www.ncbi.nlm.nih.gov/pubmed/26151493
http://dx.doi.org/10.1038/pr.2015.127
http://www.ncbi.nlm.nih.gov/pubmed/24962875
http://dx.doi.org/10.1111/jpc.12640
http://www.ncbi.nlm.nih.gov/pubmed/28730134
http://dx.doi.org/10.5223/pghn.2017.20.2.100
http://www.ncbi.nlm.nih.gov/pmc/articles/5517376
http://www.ncbi.nlm.nih.gov/pubmed/19703261
http://dx.doi.org/10.1111/j.1753-4887.2009.00226.x
http://www.ncbi.nlm.nih.gov/pubmed/20403231
http://dx.doi.org/10.1017/S0954422410000090
http://www.ncbi.nlm.nih.gov/pubmed/28114795
http://dx.doi.org/10.2217/cer-2016-0059
http://www.ncbi.nlm.nih.gov/pubmed/23488786
http://dx.doi.org/10.1111/jphp.12021
http://www.ncbi.nlm.nih.gov/pubmed/20625910
http://dx.doi.org/10.1007/s00431-010-1249-9
http://www.ncbi.nlm.nih.gov/pubmed/20100745
http://dx.doi.org/10.1542/peds.2008-3515
https://zembla.bnnvara.nl/pdf/Overleden zuigeling.pdf
https://f1000.com/prime/718293707
http://www.ncbi.nlm.nih.gov/pubmed/24424513
http://dx.doi.org/10.1001/jamapediatrics.2013.4367
https://f1000.com/prime/718293707
http://www.ncbi.nlm.nih.gov/pubmed/25488262
http://dx.doi.org/10.3920/BM2014.0090
http://www.ncbi.nlm.nih.gov/pubmed/28328065
http://dx.doi.org/10.1111/apa.13844
http://www.ncbi.nlm.nih.gov/pmc/articles/5485044
http://www.ncbi.nlm.nih.gov/pubmed/29026733
http://dx.doi.org/10.5223/pghn.2017.20.3.167
http://www.ncbi.nlm.nih.gov/pmc/articles/5636933
http://www.ncbi.nlm.nih.gov/pubmed/29710375
http://dx.doi.org/10.1111/apa.14378


 

Open Peer Review

  Current Referee Status:

Editorial Note on the Review Process
 are commissioned from members of the prestigious   and are edited as aF1000 Faculty Reviews F1000 Faculty

service to readers. In order to make these reviews as comprehensive and accessible as possible, the referees
provide input before publication and only the final, revised version is published. The referees who approved the
final version are listed with their names and affiliations but without their reports on earlier versions (any comments
will already have been addressed in the published version).

The referees who approved this article are:
Version 1

The benefits of publishing with F1000Research:

Your article is published within days, with no editorial bias

You can publish traditional articles, null/negative results, case reports, data notes and more

The peer review process is transparent and collaborative

Your article is indexed in PubMed after passing peer review

Dedicated customer support at every stage

For pre-submission enquiries, contact   research@f1000.com

 Department of Pediatrics, Azienda Ospedaliera Universitaria Città della Salute e dellaFrancesco Savino
Scienza di Torino, Turin, Italy 

 Francesco Savino has published with Yvan Vandenplas once in the last 3 years on aCompeting Interests:
paper on 'Thickened infant formula: What to know' (doi: 10.1016/j.nut.2017.10.010).

1

 Department of Pediatrics, University of Texas Health Science Center at Houston McGovernJ Marc Rhoads
Medical School, Texas, USA 

 No competing interests were disclosed.Competing Interests:

2

Page 8 of 8

F1000Research 2018, 7(F1000 Faculty Rev):1426 Last updated: 07 SEP 2018

http://f1000research.com/collections/f1000-faculty-reviews/about-this-channel
http://f1000.com/prime/thefaculty

