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Infantile colic: A systematic review of medical and
conventional therapies

Belinda Hall, Janice Chesters and Anske Robinson

Department of Rural and Indigenous Health, Faculty of Medicine, Nursing and Health Sciences, Monash University, Moe, Victoria, Australia

Aim: Infantile colic is a prevalent and distressing condition for which there is no proven standard therapy. The aim of this paper is to review
medical and conventional treatments for infantile colic.

Methods: A systematic literature review was undertaken of studies on medical and conventional interventions for infantile colic from 1980 to
March 2009. The results and methodological rigour of included studies were analysed using the CONSORT (Consolidated Standards Of Reporting
Trials) 2001 statement checklist and Centre for Evidence Based Medicine critical appraisal tools.

Results: Nineteen studies and two literature reviews were included for review. Pharmacological studies on Simethicone gave conflicting
results and with Dicyclomine hydrochloride and Cimetropium bromide results were favourable but side effects were noted along with issues in
study methodology. Some nutritional studies reported favourable results for the use of hydrolysed formulas in bottle-fed infants or low-allergen
maternal diets in breastfed infants but not for the use of additional fibre or lactase. There were several issues in regards to methodological rigour.
Behavioural studies on the use of increased stimulation gave unfavourable results, whereas results from the use of decreased stimulation and
contingent music were favourable. These studies demonstrated poor methodological rigour.

Conclusion: There is some scientific evidence to support the use of a casein hydrolysate formula in formula-fed infants or a low-allergen
maternal diet in breastfed infants with infantile colic. However, there is little scientific evidence to support the use of Simethicone, Dicyclomine
hydrochloride, Cimetropium bromide, lactase, additional fibre or behavioural interventions. Further research of good methodological quality on

low-allergenic formulas and maternal diets is indicated.

Key words: infantile colic; medical and conventional therapies; systematic review.

What is already known on this topic

1 There are a wide range of pharmacological, nutritional and
behavioural interventions used for infantile colic but there is no
standard care.

2 Infantile colic is estimated to affect up to 40% of infants aged
from 2 weeks to 3 months.

3 Infantile colic is associated with higher levels of maternal stress
and anxiety.

Infantile colic is estimated to affect between 3 and 40% of
infants aged from two weeks to three months.! Although benign
and self-limiting, it is associated with higher levels of maternal
stress and anxiety,”? and increased infant crying has even been
suggested as a factor in shaken baby syndrome.* Suggested
possible implications later in life include difficulties in family
communication, dissatisfaction, sleeping disorders and psy-
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What this paper adds

1 Pharmacological interventions for infantile colic are not effective
or appropriate.

2 There is some scientific evidence to support the use of some
nutritional interventions for infantile colic.

3 Studies on behavioural interventions for infantile colic are
limited and do not provide adequate evidence for the use of
these treatments.

chological and gastrointestinal disorders.”” Other researchers
however, have concluded that there are no long-term
consequences.®

The most widely used definition for infantile colic is based on
Wessel’s 1954 description of an infant who, otherwise healthy
and well-fed, had paroxysms of irritability, fussing or crying
lasting for a total of more than three h a day and occurring on
more than three days in any one week.”” Additional features
may include drawing up of the knees, excessive flatus, no relief
upon feeding and a mainly late afternoon/early evening timing
of episodes.”!?

Proposed causes for this condition have included alterations
in gut hormones, microflora, molecular absorption and gas

Journal of Paediatrics and Child Health © 2011 Paediatrics and Child Health Division (Royal Australasian College of Physicians)



Infantile colic

production''~'¢ along with allergy to cows milk proteins or other
substances in the maternal diet."”?' Lactose intolerance has
been suggested as a cause of infantile colic by some?? but not
others.”? Behavioural issues such as family tension, parental
anxiety or inadequate parent-infant interaction have also been
explored.”?** Earlier papers suggest a possible imbalance of the
central nervous system®?¢ although later studies do not agree.?”
Others have claimed that infantile colic is a manifestation of
normal emotional development.'® Possible risk factors include
maternal smoking, increased maternal age and firstborn
status.?*?? There appears to be no association between method
of feeding and infantile colic.’*?**

The above possible causes of infantile colic have led to a
variety of available treatments. These range from drug thera-
pies, various nutritional changes and behavioural strategies
through to the use of several complementary and alternative
therapies, such as chiropractic or herbal remedies. Drug
therapies have included Simethicone or Dicyclomine
hydrochloride.?**” Nutritional interventions range from differ-
ent types of hydrolysed formula to hypoallergenic maternal
diets.>>”” Behavioural interventions include parental counsel-
ling and advice on methods that either increase or decrease
stimulation.’>?” However, despite the plethora of information
on this prevalent condition, there is as yet no standard care.

The primary focus of this paper is to review the effectiveness
of pharmacological, nutritional and behavioural interventions
for infantile colic. A secondary aim is to explore issues relevant
to future investigations into management of this condition.

Methodology

A systematic review of literature®® was undertaken between
January and June 2009 drawing on studies of interventions for
infantile colic published between 1980 and March 2009. Elec-
tronic databases searched included Ovid Medline, Embase, the
Cochrane Library, CINAHL, Meditext and Proquest. Key search
terms utilised, both as MeSH and key words are provided in
Table 1. English language studies were included.

Results were screened according to the process given in
Figure 1.

Studies used in the review included randomised controlled
trials, cohort studies, pilot studies and quasi-experimental
studies assessing a treatment for infantile colic. Literature
reviews of treatments for infantile colic were also included.

Papers Included in the study were read and assessed for meth-
odological quality and results according to the CONSORT 2001
checklist®® plus Centre for Bvidence Based Medicine critical
appraisal tools.*® Results from this analysis were summarised
within a matrix.* Comments on each intervention type and
relevant studies were drawn from these.*?

Hall, the first author, carried out the search for relevant lit-
erature for this review. Hall also created the matrix and the
tables, which are included methodology and key results of each
included study. Chesters and Robinson reviewed the articles
against the extracted data in the matrix. Regular discussions
were held among all authors throughout the search for relevant
articles, analysis of papers, construction of the tables and devel-
opment of the manuscript. All the authors contributed to the
final manuscript.

B Hall et al.

Table 1 Key terms

Infant*colic AND (each of separately)
Drug*/medication
Simethicone

Dicyclomine

Relaxation therapy

Family therapy

Music therapy

Behavioural therapy
Parent-child /parent*
Education

Lactose

Milk/milk protein/whey/casein
Formula

Diet*

Soy*/soy milk
Allergy/hypersensitivity

*Includes any extension to the listed word.

Results

There were 19 studies and two literature reviews retrieved on
medical and conventional therapies of which five were on phar-
macological treatments, 10 on nutritional interventions and
four on behavioural therapies. Study details are given in Table 2.

Pharmacological studies

Studies on three different drugs were found.

Simethicone

Danielsson and Hwang found a comparable decrease in crying
duration from 6.27 = 2.40 h to 4.24 = 2.18 h per day in infants
given Simethicone to that of placebo results of 4.37 = 2.55 h per
day.”* Metcalf et al. also found no significant difference between
Simethicone and placebo for infantile colic.**

Dicyclomine hydrochloride

Hwang and Danielsson found a decrease in crying time from 4.9
* 3.7h to 3.3 = 3 h per day in infants given Dicyclomine
hydrochloride compared to 4.3 * 3.9 h per day with a placebo.*
Weissbluth et al. found mean hours of colic while using this drug
tobe 1 £ 0.8 h per day compared to 3.9 = 1.4 h per day with a
placebo.* Side effects of drowsiness were reported in both these
studies.**®

Cimetropium bromide

Savino et al. found a significant decrease in the duration of each
colic episode to 17.3 = 12.6 min with Cimetropium bromide
compared to 47.5 * 28.5 min with a placebo.”” There were
reported side effects of increased sleepiness.*’

Validity of pharmacological study results
All pharmacological studies used a randomised controlled trial

design. However, the authors of the majority of these studies did
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Initial literature search

Exclusion of case studies, general information, comments & letters

Exclusion of studies not directly relating to treatment of infantile colic or not complete

Inclusion of relevant studies from included paper references

Fig. 1 Literature search process.

not provide clear information for the method of generating the
random allocation sequence,****” and the method for imple-
menting randomisation was also unclear in two studies.*>*’
There was no definition given for infantile colic in one study on
Simethicone* and no presentation of baseline demographics
in the study on Cimetropium.*” Although statistical tests were
quoted by some authors, results of these tests were not always
clearly presented.***> Appropriate further statistical tests includ-
ing analysis accounting for loss of subjects were used by Weiss-
bluth.*® There were no calculations presented or reasoning
given to estimate sample sizes in any of the studies or analysis of
the number of patients needed to treat (NNT) in order to obtain
a significant result.*=*’

Nutritional studies

Studies on several different nutritional interventions were
included for review.

High-fibre formula

Treem found no significant change in crying in formula-fed
infants with the use of a high-fibre soy formula with an average
duration of crying and fussing by the end of this study of 3.8 h
(1.5-10.8) for the fibre group and 4.4 h (1.4-10.2) for the
placebo.*®

Low-allergenic formulas

Jakobsson ef al. found a significant reduction in crying duration
in formula or breastfed infants with the use of two different
casein hydrolysate formulas from 7.36 * 1.32 h per day to 2.21
+0.40 and 2.93 % 0.70 h per day.”® Forsyth found no significant
difference in the duration of crying in formula-fed infants by the
end of their study utilising a similar low-allergenic formula.*’
Lucassen et al. found a reduction in the average duration of
crying per day in formula-fed infants within one week with the
use of a Whey hydroslyate formula.’! Savino et al. demonstrated
a significant decrease in the number of colic episodes in
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Final results

formula-fed infants after one week with the use of a formula
containing partially hydrolysed whey, oligosaccharides, B-
palmitic acid and low lactose.”* By day 14 of this study, hours
crying per day in the formula group decreased to 1.76 = 1.60
and in the placebo group to 3.32 * 2.06.°

Low-allergenic maternal diet or formula

Hill et al. demonstrated a significant reduction in infant distress
levels with the use of a low-allergen diet for a week either as a
casein hydrolysate formula in formula-fed infants or low-
allergen maternal diet in breastfed infants compared to a control
diet.>* Oggero et al. found a low-allergen maternal diet resulted
in a 62.5% improvement in the duration of crying in breastfed
infants with infantile colic compared to a 66.6% improvement
with the drug Dicyclomine hydrochloride.”” In formula-fed
infants, soy formula resulted in a 65.9% improvement com-
pared to 53.3% with this drug and soy followed by hydrolysed
milk a significant improvement of 95.4%.>> A low-allergen
maternal diet for one week demonstrated a decrease in cry/fuss
duration in breastfed infants by 74% compared to 37% for a
control diet in a study by Hill ez al.>®

Lactase

The use of this enzyme resulted in a non-significant decrease in
crying time of 22.4% in a study by Kanabar.?? By only including
compliant subjects, this figure was increased to 40.4%.* Miller
found a reduction in crying/fussing duration with lactase to 225
+ 22 min compared to 185 = 25 min for the placebo.’®

Of note is that there were no side effects reported in any of the
above nutritional studies.

Validity of results of nutritional studies

Despite the use of a controlled trial design, the method for
generating the random allocation sequence was not clearly
stated in the majority of papers on nutritional
interventions,?48°0°2545¢ and the method for implementing
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Table 3 Systematic reviews including medical and conventional treatments for infantile colic

Infantile colic

Author/year

Interventions included (N)

Inclusion criteria

Analysis

Conclusions

Lucassen et al. 1998¢

Garrison &
Christakis 20002

Drugs (10) — dicyclomine,
simethicone

Diet (10) — soy, hypoallergenic
formula, low lactose, fibre,
herbal tea

Behavioural (4)- increased
carrying, decreased
stimulation, car ride
simulation, specific
management techniques
other (3)

Pharmacological (7)-
Simethicone, Dicyclomine,
Scolopamine

Dietary (8) — soy, fibre,
hypoallergenic formula,

RCT

Some studies more on
aetiology rather than
treatment eg. Evans et al.

RCT, no comparison studies
Wessel definition
English

Jadad scale

Pooled effect sizes

Conclusions from studies with
good methodology

Based on case definition,
randomisation and
double-blinding

Meta-analysis inappropriate
given variability in studies

Elimination of cows milk
protein, certain behavioural
interventions and

Dicyclomine effective
treatments for infantile
colic

Inconclusive for low lactase
and herbal tea

No conclusive benefit with
Simethicone, scopolamine,
fibre, removal of cows milk
from diet, increased
carrying or decreased

lactase
Behavioural (4)
Naturopathic(3)- sucrose,
herbal tea

stimulation.

Benefit with Dicyclomine (but
side effects), herbal tea,
sucrose and hypoallergenic
formula

(N), number of studies.

randomisation was also unclear in several studies.?>*“** One
study did not use any randomisation.’®> A clear description of
double blinding was only given by two authors.’** No baseline
demographic characteristics for subjects were presented in two
studies,?***> and no definition for infantile colic was provided in
one study on lactase.”® Only two studies did not give a clear
description of statistical test used by the authors.*®*¢ No authors
calculated the NNT for the intervention they had studied.

Behavioural studies

Studies on several behavioural interventions for infantile colic
were found. Barr found no difference over 12 weeks between a
control group and subjects undergoing supplemental (addi-
tional) carrying in the duration or frequency of crying/fussing.>®
Parkin found no significant difference in the duration of crying
between subjects who underwent two weeks of counselling on
specific management techniques, car ride simulation or in a
control group in infants under six weeks of age but a significant
difference in infants over six weeks of age.”” Taubman found a
significant decrease in crying with the use of modified parent-
child interaction, involving decreased stimulation, with a mean
crying time of 0.8 * 0.3 reduced from 2.6 = 1.2 h with the
treatment and 0.9 = 0.5 from 1.0 = 0.5 h for the control group
of non-colicky infants.”” The use of contingent music was found
to decrease crying in one study by Larson.®® There were no
reported side effects in any of these studies.

Validity of studies on behavioural interventions
None of the studies on behavioural interventions for infantile

colic were of a good quality randomised, controlled trial design.
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There was a lack of blinding reported in all these studies.’”=°

Randomisation was absent in two studies,””** and the method
for generating randomisation was not clearly described in
another study.”® Taubman used a group of infants without
infantile colic as the control.”” Two authors used inclusion cri-
teria that were non- or only partially Wessel-like.’”* Results for
the amount of improvement in one study were presented as all
three interventions combined with no clear individual results.””
There was a very small sample size in the study on contingent
music along with minimal use of statistics.®

Results of previous systematic reviews

There were two systematic reviews that considered a variety of
treatments for infantile colic including medical and conven-
tional therapies. A summary of these is given in Table 3.

Lucassen et al.

Lucassen et al. conducted a systematic review into the effective-
ness of treatments for infantile colic that included pharmaco-
logical, nutritional and behavioural interventions.®" Results
from their meta-analysis demonstrated elimination of cows milk
protein/hypoallergenic formula, Dicyclomine hydrochloride
and advice to decrease stimulation to be beneficial for infantile
colic.! The effect size for these was 0.22, 0.46 and 0.48,
respectively.®!(The side effects of Dicyclomine were considered)
Using trials of good quality, the effect size for soy formula was
0.32 with the authors concluding these results were unclear.®!
No significant difference between the use of breastmilk and
standard cows milk was found with an effect size of —0.40.°' No

Journal of Paediatrics and Child Health © 2011 Paediatrics and Child Health Division (Royal Australasian College of Physicians)



Infantile colic

benefit was found with the use of Simethicone and increased
carrying and holding.®' There was uncertainty in regards to the
use of low-lactose formulas.®’ Conclusions of this study were
that treatment for infantile colic should include a trial of
hypoallergenic formula along with advice to decrease infant
stimulation.®!

Garrison & Christakis

Garrison and Christakis undertook a systematic review of treat-
ments for infantile colic inclusive of pharmacological, nutri-
tional and behavioural treatments.®* Results from this review
included the use of NNT with hypoallergenic diet giving NNT =
6, soy formula NNT = 2 and reduced stimulation NNT = 2.°? The
authors concluded that significant benefits for infantile colic
were obtained with Dicyclomine (side effects noted) and with
hypoallergenic formulas.®* No conclusive benefits were found
with Simethicone, Scoplolamine, fibre, removal of cows milk
from diet, increased carrying or decreased stimulation.>

Discussion

Results from literature on pharmacological interventions for
infantile colic do not suggest this to be an either effective or
appropriate treatment option. The two papers on Simethicone
demonstrated this drug to be ineffective for the treatment of
infantile colic.**** Although results from studies on Dicyclomine
hydrochloride found this drug to be effective for infantile colic,
there were a limited number of studies.”>*¢ Plus in Danielson
and Hwang crying time was reduced to 3.3 h but clinically, this
still fits the Wessel definition of infantile colic.*> There were also
reported side effects in both studies on this drug.**¢ These side
effects are consistent with reported cases of infants where symp-
toms including apnoea resulted after the ingestion of Dicyclo-
mine.®® The use of this drug is now contraindicated in infants
under six months of age.** A Study on Cimetropium bromide
found this also to be an effective treatment for infantile colic.
However, only one study was retrieved for review and there
were reported side effects.*” There were methodological issues in
most of these drug studies.

These findings on pharmacological treatments for infantile
colic are consistent with prior reviews by Lucassen et al. and
Garrison and Christakis.®'** Of note is that no additional studies
to those in aformentioned reviews on pharmacological treat-
ments for infantile colic were found in this systematic review.

Results from several studies on nutritional interventions for
infantile colic suggest that the use of casein hydrolysate is ben-
eficial in formula-fed infants.’®**** Only one study provided
results favouring the use of a whey hydrolysate formula.’!
Another study used a modified whey hydrolysate formula with
several other modified ingredients which makes it difficult to
ascertain the effects of whey hydrolysate alone.”? Two out of
three studies supported the use of a low-allergen maternal diet
for infantile colic in breastfed infants.*>>* Results from the only
study on the use of a fibre-enriched formula do not suggest this
to be an effective treatment for infantile colic.’* The use of
lactase for infantile colic is also not supported by the literature
with two studies giving conflicting results.?**® There were

B Hall et al.

several problems with methodological rigour in many of these
nutritional intervention studies that may have altered the valid-
ity of the above findings.

These results on nutritional interventions are consistent with
those of prior systematic reviews on treatments for infantile
colic by Lucassen et al. °' and Garrison and Christakis.® Of note
is that similar overall results were found even with the inclusion
of additional more recent studies in this review.

A limited number of studies were found on behavioural inter-
ventions for infantile colic. These all lacked methodological
rigour and so do not provide adequate evidence for the use of
these treatments. This is consistent with the findings of Garrison
and Christakis®® but not with Lucassen who conclude that
advice to decrease stimulation may be beneficial for infantile
colic.®* These findings however do not necessarily mean that
psychosocial factors do not play a role in this condition and that
empathetic reassurance of parents is important.

The most common problems with methodological rigour in
the literature on medical and conventional therapies for infan-
tile colic appeared to be a lack of detail on how randomisation
sequences were generated and procedures implemented plus no
calculations or reasoning behind sample sizes used. Most studies
however used some form of randomisation. In some studies,
there was also a lack of a clear or standard definition for infan-
tile colic or an outcome measure other than that of duration of
crying.

In conclusion, there is some scientific evidence to support the
use of a casein hydrolysate formula in formula-fed infants with
infantile colic. There is weaker evidence to support the use of a
whey hydrolysate formula in formula-fed infants and a low-
allergen maternal diet in breastfed infants. There is no valid
evidence to support the use of Simethicone, lactase, additional
fibre or behavioural interventions. The use of Dicyclomine
hydrochloride and Cimetropium bromide are not indicated for
infantile colic.

Additional well-designed studies on low-allergenic formulas
and maternal diets for infantile colic may be useful to increase
the evidence supporting their use. Recommendations for
further research include a clear description of randomisation
procedures, adequate double blinding and use of statistics plus
the use of a standard definition and outcome measure for infan-
tile colic.
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