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Infantile colic is characterized by paroxysms of uncontrol-
lable crying or fussing in an otherwise healthy and well-fed

infant younger than three months of age with crying that
lasts for more than 3 h per day and more than three days per
week for at least three weeks (1). The condition can be pro-
foundly disturbing to both the infant and the family (1).
There is increasing evidence that bovine milk proteins may
play a role in the pathogenesis of infantile colic and that
removal of cow�s milk from the infant�s diet may reduce the
symptoms of colic in a small percentage of infants (2-9). We
reviewed the literature and want to share with our readers�
the current information on the dietary management of
infantile colic. 

HYPOALLERGENIC DIETS OF
BREASTFEEDING MOTHERS

Literature review
Evans et al (10) found that avoidance of cow�s milk by 20
mothers who were breastfeeding their infants did not reduce
the rate of infantile colic in a double-blind, placebo-con-
trolled crossover trial. However, the rates of colic were sig-
nificantly higher on days on which mothers consumed
chocolate or fruit, regardless of the groups to which they
were randomly assigned. Because of the small sample size,
this study was not sufficiently powered.

Jakobsson and Lindberg (11) reported that the removal
of cow�s milk from the breastfeeding mother�s diet resulted
in the disappearance of colic in 13 of 18 infants. However,
this was not a double-blind study and involved a small sam-
ple size. In a subsequent study, the same authors put 66
mothers of 66 breastfed infants with infantile colic on a diet
free of cow�s milk (6). The colic disappeared in 35 infants,
but it reappeared on at least two challenges after reintro-
duction of cow�s milk into the maternal diet in 23 of the 35
infants. There was a family history of allergy in 12 of the
infants. A randomized, double-blind crossover trial with
cow�s milk whey protein was performed in 16 of these 23
mothers and infants. Six infants had to be taken out of the
study for various reasons. Of the remaining 10 infants, nine
displayed signs of colic after their mothers had taken the
whey-filled capsules. The lack of information regarding 

crying times and the suggestion that colic �completely�
resolved when the mother was on a milk-free diet raise
questions about the validity of the conclusions drawn from
this study (12).

Hill et al (4) studied the effect of diet change in 38 bot-
tle-fed and 77 breastfed colicky infants in a randomized,
double-blind, placebo-controlled trial. Bottle-fed infants
were assigned to either casein hydrolysate or cow�s milk for-
mula. All mothers of breastfed infants were started on an
artificial colour-free, preservative-free and additive-free
diet, and were randomly assigned to receive either an active
low-allergen diet (milk-, egg-, wheat- and nut-free) or a
control diet. In a combined analysis, the authors showed
that infants on the active diet had distress reduced by 39%
compared with 16% for those on the control diet. Although
the authors claimed that their study was double-blind, the
formulas had different tastes and the maternal diets had dif-
ferent levels of restriction.

Comment
The preliminary data suggest a correlation between infan-
tile colic in breastfed infants and their mother�s consump-
tion of cow�s milk and allergenic products (evidence level
A). Use of hypoallergenic diets by breastfeeding mothers
may help to reduce colicky symptoms in some infants.

USE OF HYPOALLERGENIC FORMULAS IN
BOTTLE-FED INFANTS

Literature review
In Hill et al�s study (4), 38 infants were bottle-fed, but the
authors did not specify how many of these infants were on
the restricted diet. A stratified analysis of the data showed
that children randomly assigned to receive the hypoaller-
genic formula had significantly greater improvements in
clinical scores than did infants on the control diet (13).

One unblinded study showed that colic disappeared in
24 of 27 infants when they were given a hydrolysed casein
formula (8). These 24 infants were entered into a random-
ized, double-blind, placebo-controlled crossover trial of
whey protein. Eighteen infants receiving the whey protein
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capsules and two infants receiving placebo reacted with 
colic while four infants did not react at all.

In a randomized, double-blind, multiple-crossover trial
(3), three changes of formulas were made. For each of the
four-day periods, colicky infants alternately received a casein
hydrolysate formula and a formula containing cow�s milk. To
introduce the effect of a washout period, only data from the
last two days of each period were included in the analysis.
With the first formula change, there was significantly less
crying and colic in infants when they were fed the casein
hydrolysate formula; with the second change, there was less
colic when infants were fed the casein hydrolysate formula
but not significantly less crying. By the third change, there
were no significant differences between formulas. This
study had a high dropout rate of 47%.

Jakobsson et al (7) studied the effectiveness of two
extensively hydrolysed casein-based formulas in 22 infants
with severe colic in a randomized, double-blind, placebo-
controlled crossover fashion. One infant was considered as
a treatment failure and six infants as protocol failures. The
remaining 15 infants showed a significant decrease in the
lengths of time they cried, as well as a decrease in the inten-
sity of their crying on both formulas. When the infants were
challenged in a double-blind design with capsules contain-
ing bovine milk powder, bovine whey protein concentrate
or placebo, 11 infants reacted with an increase in crying
time to bovine milk and bovine whey protein.

Lucassen et al (9) randomly selected 43 healthy infants
with colic to receive whey hydrolysate formula or standard
cow�s milk formula in a double-blind, placebo-controlled
trial. Thirty-eight infants completed the trial, of whom 20
were fed whey hydrolysate formula. These investigators
found a decrease in the average duration of crying of 63 min
per day in those infants fed with whey hydrolysate formula.
Concerning the question of blinding, six parents indicated
that they were possibly aware of the formula their infant
had been fed, but only four parents correctly identified the
formula as whey hydrolysate. Sensitivity analysis, removing
these four infants from the analysis, revealed an adjusted
effect of 58 min per day.

Estep and Kulczycki (2) studied six colicky infants using
Barr-type infant behaviour diaries for three to six days on
their current formula and then for five to 17 days on an
amino acid-based formula (14). All infants tolerated the
amino acid-based formula well and all improved, usually
within one to two days. The total crying and fussing time was
reduced by an average of 45%. After symptoms of colic had
improved, these infants were challenged with oral doses of
75 mg of bovine immunoglobulin G, which resulted in
increased crying and fussing behaviour. The drawbacks of
this study were its small sample size and the lack of a control
group or placebo intervention.

Comment
For bottle-fed infants, hypoallergenic formulas may have a
beneficial effect in the management of some infants with
colic (evidence level A).

USE OF SOY-BASED FORMULAS IN 
BOTTLE-FED INFANTS

Iacono et al (5) put 70 cow�s milk formula-fed infants with
severe colic on a soymilk formula. In 50 infants, there was a
remission of symptoms when cow�s milk protein was elimi-
nated from the diet. Two successive challenges caused the
return of symptoms in all 50 infants. Follow-ups were con-
ducted after a period that averaged 18 months. The results
showed that 22 of 50 infants (44%) who had cow�s milk
protein-related colic and one of 20 infants (5%) with non-
cow�s milk protein-related colic developed an overt form of
alimentary intolerance. 

Lothe et al (15) reported that 11 of 60 hospitalized col-
icky infants receiving cow�s milk responded to soy formula.
The symptoms of 32 infants were unchanged or deteriorat-
ed when they were fed cow�s milk and soy formula, but the
symptoms disappeared when they were fed a casein
hydrolysate formula. Of the 43 infants who responded to
the exclusion of cow�s milk, 11 infants showed other fea-
tures of cow�s milk allergy by the age of six months and five
infants were still intolerant to cow�s milk at 16 months of
age. This study has been criticized because the patients were
highly selected; the protocol was not truly double-blind
because the two formulas can be distinguished by taste,
smell and texture; there was a lack of suitable controls; and
objective data of crying or fussing were not obtained (16).

In a randomized, double-blind, placebo-controlled
crossover trial involving 19 colicky infants, Campbell (17)
found that the mean weekly duration of colicky symptoms
during treatment with soy formula was 8.5 h compared with
18.7 h during the control period. Again, this study was not
truly double-blind because no attempt was made to render
the two formulas indistinguishable from one another.

Comment
For bottle-fed infants, soy formulas may be effective in
reducing the symptoms of infantile colic (evidence level B).
However, the use of soy formulas in the treatment of infants
with colic should be avoided because soy protein is an
important allergen in infancy (evidence level A)
(1,8,13,18-20).

USE OF LOW LACTOSE FORMULAS IN 
BOTTLE-FED INFANTS

Literature review
In a double-blind, placebo-controlled crossover study, 
10 infants with infantile colic were fed breast milk and
cow�s milk formula, untreated and treated with lactase (21).
The study found no evidence that low lactose milk reduced
the daily duration and severity of colic. 

In another double-blind, placebo-controlled crossover
trial, 12 infants were given either lactase or placebo within
5 min of breastfeeding (22). In the study, lactase had no sig-
nificant effect on the duration of crying and fussing.

In a third double-blind, placebo-controlled crossover tri-
al, 13 infants were randomly assigned to have lactase or
placebo added to their formula for one week, followed by a
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two-day �washout� (23). The addition to the formula was
changed for the second week so that subjects served as their
own control. The study found that lactase-treated formula
reduced crying time by 1.14 h per day.

Comment
Congenital lactase deficiency is exceedingly rare and there
is no solid evidence that low lactose formulas are an effec-
tive therapy for infantile colic. 

USE OF FIBRE-ENRICHED FORMULAS IN
BOTTLE-FED INFANTS

Literature review
In one study, 27 colicky infants were randomly assigned in
nine-day periods to a sequence of placebo (soy formula) fol-
lowed by fibre-supplemented formula (soy formula plus soy
polysaccharide) or the reverse (24). There was no signifi-
cant difference in time spent crying or in time spent crying
plus fussing among the 27 infants while they were consum-
ing the fibre-supplemented formula compared with placebo.

Comment
There is no evidence that fibre-enriched formulas are effec-
tive for infantile colic. 

CONCLUDING REMARKS
Dietary modification is a treatment option for the manage-
ment of some patients with infantile colic (25). Bovine
milk proteins can elicit symptoms of infantile colic in cer-
tain infants (2-9). Studies have shown that removal of
cow�s milk from the infant�s diet may result in a significant
reduction of the symptoms of colic in a certain percentage
of infants (evidence level A) (2,5,8,9). It is probable,
though not proven, that atopic infants with severe colic
would benefit most from the elimination of cow�s milk (evi-
dence level C) (5,26). It has been suggested that mothers
who breastfeed their infants should, with appropriate nutri-
tional support, consider eliminating cow�s milk from the
diet and avoid potentially allergenic substances such as caf-
feine, chocolate, eggs and nuts (4,6,18). If breastfeeding is
not possible, the use of a hypoallergenic formula should be
considered (2,7,9,12,13,18,25). The use of soy formulas in
the treatment of infantile colic should be avoided because
soy protein is an important allergen in infancy (1,8,13,18-
20). There is no evidence that low lactose milk formulas
and fibre-enriched milk formulas are effective cow�s milk
formula substitutes. 

The literature on colic is very susceptible to observer bias.
We are dealing with a condition that universally improves
over time. There is a huge placebo effect and a �tincture of
time� effect resulting from any intervention. Therefore, it is
very risky to draw conclusions unless studies are rigorously
controlled and outcomes are determined by blinded
observers. There is also a decided �publication bias�  for stud-
ies that show an effect of intervention and discount the
many studies that show �no effect�. Studies rarely stratify
populations into children prone or not prone to atopy and

often reflect the referral bias of the particular institution or
country. Moreover, there can be nutritional, monetary and
attitudinal consequences derived from the recommendation
of maternal exclusion diets or the use of �hypoallergenic� for-
mulas in a large percentage of the population.

Most of the studies have, so far, involved a small sample
size, and some of the studies have methodological flaws. It is
hoped that future well-designed, large-scale, randomized,
double-blind, placebo-controlled studies will provide more
information in this area. A well-designed study should
include the use of a common case definition, objective out-
come measures, appropriate washout times in crossover tri-
als, adequate blinding and repeated blind challenges of the
proposed intervention to account for spontaneous resolu-
tion with increasing age (12,13). Until results from such tri-
als are available, no unequivocal recommendation can be
made. In the meantime, temporary dietary modification
should be considered for infants with severe colic, especially
for those with atopic features or a strong family history of
atopy (25). Periodic challenges at monthly intervals are
used to ensure that the improvement is related to dietary
modification and not a result of natural resolution. 

Paediatr Child Health Vol 8 No 7 September 2003 451

Nutrition Committee Note

REFERENCES
1. Leung AK. Infantile colic. Am Fam Physician 1987;36:153-6.
2. Estep DC, Kulczycki A Jr. Treatment of infant colic with amino acid-

based infant formula: A preliminary study. Acta Paediatr 2000;89:22-7.
3. Forsyth BW. Colic and the effect of changing formulas: A double-

blind, multiple-crossover study. J Pediatr 1989;115:521-6.
4. Hill DJ, Hudson IL, Sheffield LJ, Shelton MJ, Menahem S, 

Hosking CS. A low allergen diet is a significant intervention in
infantile colic: Results of a community-based study. J Allergy Clin
Immunol 1995;96:886-92.

5. Iacono G, Carroccio A, Montalto G, et al. Severe infantile colic and
food intolerance: A long-term prospective study. J Pediatr
Gastroenterol Nutr 1991;12:332-5.

6. Jakobsson I, Lindberg T. Cow�s milk proteins cause infantile colic in
breast-fed infants: A double-blind crossover study. Pediatrics
1983;71:268-71.

7. Jakobsson I, Lothe L, Ley D, Borschel MW. Effectiveness of casein
hydrolysate feedings in infants with colic. Acta Paediatr 
2000;89:18-21.

8. Lothe L, Lindberg T. Cow�s milk whey protein elicits symptoms of
infantile colic in colicky formula-fed infants: A double-blind
crossover study. Pediatrics 1989;83:262-6.

9. Lucassen PL, Assendelft WJ, Gubbels JW, van Eijk JT, Douwes AC.
Infantile colic: Crying time reduction with a whey hydrolysate: 
A double-blind, randomized, placebo-controlled trial. Pediatrics
2000;106:1349-54.

10. Evans RW, Fergusson DM, Allardyce RA, Taylor B. Maternal diet and
infantile colic in breast-fed infants. Lancet 1981;315:1340-2.

11. Jakobsson I, Lindberg T. Cow�s milk proteins cause infantile colic in
breast-fed infants. Lancet 1978;312:437-9.

12. Sampson HA. Infantile colic and food allergy: Fact or fiction? 
J Pediatr 1989;115:583-4.

13. Garrison MM, Christakis DA. Early childhood: Colic, child
development, and poisoning prevention. A systemic review of
treatments for infant colic. Pediatrics 2000;106:184-90.

14. Barr RG, Kramer MS, Boisjoly C, McVey-White L, Pless IB. Parental
diary of infant cry and fussy behavior. Arch Dis Child 1988;63:380-7.

15. Lothe L, Lindberg T, Jakobsson I. Cow�s milk formula as a cause of
infantile colic: A double-blind study. Pediatrics 1982;70:7-10.

16. Hill DJ, Hosking CS. Infantile colic and food hypersensitivity. 
J Pediatr Gastroenterol Nutr 2000;30(Suppl):S67-76.

17. Campbell JP. Dietary treatment of infant colic: A double-blind study. 
J R Coll Gen Pract 1989;39:11-4.

18. Lindberg T. Infantile colic and small intestine function: A nutritional

Leung-colic.qxd  8/28/03  5:19 PM  Page 451



Paediatr Child Health Vol 8 No 7 September 2003452

Nutrition Committee Note

NUTRITION COMMITTEE (2002-2003)
Members: Drs Margaret Boland, Children's Hospital of Eastern Ontario, Ottawa, Ontario (chair); Robert Issenman, Children's Hospital -
Hamilton HSC, Hamilton, Ontario (board representative); Jae Kim, The Hospital for Sick Children, Toronto, Ontario; Alexander Leung, Alberta
Children's Hospital, Calgary, Alberta; Valérie Marchand, Hôpital Sainte-Justine, Montreal, Quebec; Anthony Otley, IWK Health Centre, Halifax,
Nova Scotia
Consultants: Drs. Claude Roy, Hôpital Sainte-Justine, Montreal, Quebec; Reginald Sauve, University of Calgary, Calgary, Alberta; 
Stanley Zlotkin, The Hospital for Sick Children, Toronto, Ontario
Liaisons: Dr George Davidson, Human Milk Banking Association, Vancouver, British Columbia; Ms Anne Kennedy, National Institute of
Nutrition, Ottawa, Ontario (1999-2002); Gisèle McCair-Burke, Breastfeeding Committee for Canada, Fredericton, New Brunswick; 
Holly Milton, Dietitians of Canada, Ottawa, Ontario (2002-2003); Marilyn Sanders, Breastfeeding Committee for Canada, Toronto, Ontario
(2002); Donna Secker, Dietitians of Canada, Toronto, Ontario (1984-2002); Rosemary Sloan, Population and Public Health Branch, Health
Canada, Ottawa, Ontario; Christina Zehaluk, Bureau of Nutritional Sciences, Health Canada, Ottawa, Ontario
Principal authors: Drs Alexander KC Leung and Reginald S Sauve, Alberta Children�s Hospital, University of Calgary, Calgary, Alberta

The recommendations in this statement do not indicate an exclusive course of treatment or procedure to be followed. Variations, taking
into account individual circumstances, may be appropriate. 

problem?  Acta Paediatr 1999;88:58-60.
19. American Academy of Pediatrics, Committee on Nutrition. Soy

protein-based formulas: Recommendation for use in infant feeding.
Pediatrics 1998;101:148-53.

20. Sampson HA. The role of food allergy and mediator release in atopic
dermatitis. J Allergy Clin Immunol 1998;81:635-45.

21. Ståhlberg MR, Savilahti E. Infantile colic and feeding. 
Arch Dis Child 1986;61:1232-3.

22. Miller JJ, McVeagh P, Fleet GH, Petocz P, Brand JC. Effect of yeast
lactase enzyme on �colic� in infants fed human milk. J Pediatr
1990;117:261-3.

23. Kearney PJ, Malone AJ, Hayes T, Cole M, Hyland M. A trial of
lactase in the management of infantile colic. J Hum Nutr Diet
1998;11:281-5.

24. Treem WR, Hyams JS, Blankschen E, Etienne N, Paule CL, 
Borschel MW. Evaluation of the effect of a fiber-enriched formula on
infant colic. J Pediatr 1991;119:695-701.

25. Leung AK, Lemay JF. Infantile colic: An update. J R Soc Health. 
(In press)

26. Lucassen PL, Assendelft WJ, Gubbels JW, van Eijk JT, Van Geldrop
WJ, Neven AK. Effectiveness of treatments for infantile colic: A
systematic review. Br Med J 1998;316:1563-9.

Leung-colic.qxd  8/28/03  5:19 PM  Page 452


