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Nutritional Supplements and Other Complementary
Medicines for Infantile Colic: A Systematic Review

WHAT’S KNOWN ON THIS SUBJECT: Research into \
complementary and alternative medicines for infantile colic have
suggested several therapies that can be beneficial, ranging from
supplements to manipulation, sugar solutions, herbal extracts,
massage, and reflexology.

WHAT THIS STUDY ADDS: This is the first systematic review of all
complementary and alternative medicines and nutritional
supplements for the treatment of infantile colic. Encouraging
evidence for fennel extract, mixed herbal tea, and sugar solutions
were found, but all included trials have limitations. j

©

BACKGROUND: Complementary and alternative medicines often are
advocated for infantile colic, yet there has been no synthesis of the
evidence to inform current practice about their use.

OBJECTIVE: To critically evaluate all randomized clinical trials of nutri-
tional supplements and other complementary and alternative medi-
cines as a treatment for infantile colic.

METHODS: Five electronic databases were searched from their incep-
tion to February 2010 to identify all relevant randomized clinical trials
of complementary and alternative medicines and supplements for in-
fantile colic. Reference lists of retrieved articles were hand searched.
Data were extracted by two independent reviewers, and methodologi-
cal quality was assessed using the Jadad score and key aspects of the
Cochrane risk of bias.

RESULTS: Fifteen randomized clinical trials met the inclusion criteria
and were included. Thirteen studies were placebo controlled. Eight
were of good methodological quality. Eleven trials indicated a signifi-
cant result in favor of complementary and alternative medicines. How-
ever, none of these randomized clinical trials were without flaws. Inde-
pendent replications were missing for most modalities.

CONCLUSIONS: Some encouraging results exist for fennel extract,
mixed herbal tea, and sugar solutions, although it has to be stressed
that all trials have major limitations. Thus, the notion that any form of
complementary and alternative medicine is effective for infantile colic
currently is not supported from the evidence from the included ran-
domized clinical trials. Additional replications are needed before firm
conclusions can be drawn. Pediatrics 2011;127:720—733
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Infantile colic (IC) is characterized by
excessive and inconsolable crying dur-
ing the first 4 months of life and often
is diagnosed using criteria set out by
Wessel et al.! It is prevalent (between
~5% and 19% of infants in the United
Kingdom)2and usually difficult to treat.
A paucity of treatment options and dis-
satisfaction with conventional health
care may lead parents to seek out
complementary and alternative medi-
cine (CAM) options for their infants.3
Given that IC can be particularly
stressful for new parents and because
there are few recommended conven-
tional treatments, CAM use may be
high in this population and therefore
needs additonal investigation to evalu-
ate the effectiveness of these ap-
proaches and treatments. Advice and
information regarding the treatment
or management of IC is available to
parents from a wide range of generally
unregulated sources (eg, Web sites)
that make claims that are not empiri-
cally supported.

The aim of this systematic review is to
examine all relevant trials to provide
an overview of currently available evi-
dence relating to the effectiveness or
efficacy of any form of CAM or nutri-
tional supplement in reducing the
symptoms of IC.

METHODS

The following databases were searched
from their inception to February 2010;
Medline and Embase via the Qvid inter-
face, Cinahl and Amed via the Ebsco in-
terface, and Gentral via the Cochrane Ii-
brary, using a combination of MeSH and
key word terms (see the online Supple-
mental Information for electronic
search strategy). No restrictions were
applied regarding language or dates.
Reference lists of all full-text articles
were hand searched for additional stud-
ies. A protocol was produced and ad-
heredto andis available on request from
the lead author (Rachel Perry).
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Study Selection

All titles and abstracts retrieved from
the searches were assessed for eligi-
bility. All articles that appeared to
meet the inclusion criteria based on
reading the abstract were retrieved in
full and independently considered for
inclusion by 2 reviewers (Rachel Perry
and Katherine Hunt). Disagreements
were resolved through discussion with
the third author (Edzard Ernst). The
following inclusion criteria were
predefined:

® Randomized clinical trials (RCTs) of
children diagnosed with infantile
colic,

® R(CTs of any form of CAM, including
all supplements and probiotics;

o RCTs with placebo, no treatment,
treatment as usual, or waiting lists
as control groups; and

® R(CTs with the following primary out-
comes: improvement from baseline
in subjective measures of colic se-
verity (eg, crying diaries, duration,
intensity, night wakings, and food di-
aries); improvement from baseline
in parental self-report/observer-
completed quality-of-life parame-
ters; improvement from baseline in
physiologic parameters; and a re-
duction from baseline in the need
for medication or other treatment
of hospitalization or adverse effects
or events of treatment.

® (Only completed RCTs that met these
criteria were included (reports of
ongoing trials were excluded). Data
from included studies were ex-
tracted independently by 2 review-
ers (Rachel Perry and Katherine
Hunt), using a standardized form
with predefined criteria. The pro-
portion of participants achieving
clinically significant reductions (de-
fined by authors or using estab-
lished cut offs) or significant dif-
ferences in means and medians
between groups in any of the above

ARTICLES

outcomes were reported. Disagree-
ments between reviewers were re-
solved through discussions with the
third author.

Quality Assessment

The methodological quality of all in-
cluded RCTs was evaluated indepen-
dently by 2 researchers (Rachel Perry
and Katherine Hunt), using the Jadad
score.* Additional methodological
quality data were extracted on the ba-
sis of recommendations from the Co-
chrane Handbook of Systematic Re-
views of Interventions® and the Jadad
criteria for clinical trials on pain
management.®

Analysis

Results of each included study are
displayed in Table 1. Between-group
analyses of main outcome measures
are presented. Secondary analysis
was conducted if sufficient data were
provided to perform a between-group
analysis where the authors had not
presented it. A meta-analysis of the
primary data was not possible be-
cause the RCTs were insufficiently
homogeneous.

RESULTS

The literature searches identified 1764
potentially relevant titles and ab-
stracts. Fifteen RCTs with a total of 944
infants met our inclusion criteria (Fig
1). A summary of the main character-
istics and results of these RCTs is pre-
sented in Table 1 and methodological
quality is presented in Table 2. The
studies were published between 1991
and 2008, originating from 10 coun-
tries. Fourteen studies were in English
and 1 was in Danish.” Sample sizes
ranged from 9 to 175. Trials included
infants aged between 0 and 16 weeks.

Eight RCTs®'415 were of good method-
ological quality and scored 3 or
more points on the Jadad scale (Table
2). Seven RCTs1015-182021 had a score of
2 or fewer. However, most had
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having no dropouts. The majority of tri-
als did not conduct power calcula-
tions; thus, the role of chance was not
quantified, reducing the reliability of

the results. For clarity, the results of
the 15 trials are described under spe-

cific treatment headings. Variation in

result of differences in the availability

the information given for each trial is a
of the data.

Manipulation Studies

intervention

reviewed. Three studies show a sig-
treatment. Wiberg et al'® found a sig-

Four studies of manipulation were
nificant effect from

hours of crying in manipulation com-

nificantly greater reduction in mean
pared with dimethicone at days 4 to 7

ing records preclude analysis). Data
for analysis only were available for 41

days (P < .04) and days 8to 11 (P <
.004) (after day 12 the number of miss-

of 50 subjects. Interestingly, all post-
baseline dropouts (n = 4) were in the

control group and were attributed to
worsening colic symptoms. Because

an intention-to-treat analysis was not

conducted, there may be a bias in favor

of the spinal-manipulation group be-
cause results from the worsened
cases were not included in the analy-
sis, thus somewhat undermining the

significant findings. Because of a vari-

ation in the treatment type and dura-
tion, the therapeutic time was not
equivalent between groups, which is

an additional source of bias.

Mercer and Nook'® reported a com-

plete resolution of symptoms in 93% of
infants and no reoccurrence at the
1-month follow-up, which was signifi-
cant compared with the placebo
group. However, the results from the
placebo group and statistical test are
not reported. No details were given
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1764 references
retrieved — 1362 after
removing duplicates

1331 articles excluded based on
title/abstract; mainly because they
did not investigate the treatment of
colic

31 full texts retrieved for
more detailed evaluation
of the articles

16 articles excluded for the following reasons:

2 used a non-inferior control

8 were letters/commentaries/summaries

2 were not specifically about colic

1 was a quasi-randomisation

1 compared a group with colic to a group
without

1 was a conference abstract

1 was an overview of colic

15 randomised, clinical
trials included

FIGURE 1

Flowchart showing the process for the inclusion of randomized controlled trials.

on the randomization procedure or
whethertreatment allocation was con-
cealed, and it was not clear whether
groups were similar at baseline on
prognostic indicators. Although the
study is described as a single-blind
study, itis not explicitly stated that par-
ents were actually blinded to treat-
ment. Numbers of dropouts and rea-
sons for dropping out were not
reported, and it was unclear whether
there was a difference in the number
of actual sessions between the groups
because it just states up to 6 ses-
sions. In general, this trial was of
poor methodological quality (Jadad
1), was very briefly outlined, and had
too much missing information to en-
able replication.

Hayden and Mullinger?® conducted a
pragmatic trial looking at the impact of
cranial osteopathy compared with no

PEDIATRICS VOIu618v1v27, Num

nIoade%Ie fr%)’rﬁ) B(Iaglj é{ricsaappublications.org at Hospital Universitario Miguel Servet on June 14, 2011

treatment for colic. Results indicated a
significant reduction in crying (P <
02) and a significantly greater in-
crease in sleeping time (P <<.05) inthe
intervention group compared with the
control group. The control group re-
ceived no treatment, just therapeutic
time, thus the parents were not
blinded. Given that parents reported
on treatment effectiveness, blinding to
the results is essential to reduce the
effect of demand characteristics or
the Hawthorne effect. Failure to blind
parents to the results may therefore
have increased the risk of bias and re-
duced the validity and reliability of the
results.

A final study of chiropractic treat-
ment'® showed no differences in out-
come according to parent’s reports or
hours of crying recorded in the diaries
in both the intention-to-treat and per-

ARTICLES

protocol analyses. All parties were
blinded to the results except the chiro-
practor. The parents/outcome asses-
sors were unlikely to be aware of treat-
ment conditions because a nurse took
the infant to a closed room where they
were either manipulated by a chiro-
practor or held by a nurse (controlling
for any nonspecific effects [eg, touch
by a stranger]). However, it does leave
the question of whether the nurse
would unconsciously transmit the group
allocation. Overall, this is the most reli-
able study on manipulation.

Herbal Studies

Three studies on herbal supplements
were reviewed, and all 3 reported sig-
nificant results. One well-conducted
study® (Jaded 5) reported a signifi-
cant improvement in colic symptoms
in infants given fennel extract com-
pared with placebo (P < .01). In an-
other trial,'2 herbal tea (containing
chamomile, vervain, licorice, fennel,
and balm-mint) significantly improved
the colic score (P << .05) and resulted
in a greater elimination of colic symp-
toms (P << .01) than placebo. However,
although both these trials used large
samples (n = 125 and n = 72, respec-
tively), neither reported a power calcu-
lation nor conducted intention-to-treat
analyses, which somewhat reduces
the robustness of the findings.

Savino et al* compared Colimil (a
herbal formula containing fennel,
lemon balm, and German chamomile)
to an indistinguishable placebo. There
was a significant difference in crying
times per day atthe end of the trial and
at the 15-day follow-up, with a greater
reduction in crying in the Colimil group
compared with the control group. The
statistical methodology stated that an
analysis of variance was used, yet in-
dependent t tests were reported,
therefore not accounting for baseline
crying time (although this might be be-
cause no between-group differences
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were found in crying time at baseline).
Savino et al also reported a significant
reduction in crying time between
“responders” and “nonresponders”
(85.4% in the Colimil group vs 48.9% in
the control group; P << .005). Respond-
ers were defined as infants who had a
50% reduction in crying time at the end
of treatment; however, this was a sub-
group of the original sample, so sam-
ple sizes were small and there is no
control over bias in these cases. There
also is some confusion regarding ad-
verse effects; the authors reported no
adverse effects yet they present a ta-
ble of side effects (eg, vomiting, sleep-
iness, constipation, loss of appetite,
and cutaneous reactions).

Glucose and Sucrose Studies

Five studies on supplements were
found. Akgam and Yilmaz?® and Marke-
stad'?tested glucose and sucrose sup-
plementation, respectively. Akgam and
Yilmaz® replicated Markestad’s'® de-
sign but investigated glucose rather
than sucrose, describing it as a safer
treatment.® Both found significant ef-
fects of the intervention compared
with placebo (McNemar test: P = .031
and P < .01). However, the McNemar
matched-pairs test (which is per-
formed on dichotomous data) was
used on continuous variables and an
explanation of cut offs used to dichot-
omize the variables was not provided
in either trial. Given that a test de-
signed for continuous data would have
been more appropriate for both these
trials, there is the possibility that se-
lective reporting took place. Marke-
stad'®had higher methodological qual-
ity than the othertrials (Jadad 4), but a
lack of washout between the condi-
tions made it impossible to ascertain
whichtreatmentinducedthe effectin d
infants. Despite using an identical pla-
ceboin bothtrials, and despite the par-
ents claiming that they did not taste
the difference between the solutions, it
still was possible to do so, which could
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have then affected the subjective rat-
ing of colic severity.

Probiotics Studies

Savino et al'® found a significant reduc-
tion in median crying time in the pro-
biotic condition compared with the
control group at day 7 (P < .005) and
up to day 28 (P << .001). Although this
analysis did not account for baseline
interactions, mean crying time was ex-
actly the same in both groups at base-
line. Using the same criteria to define
“response to treatment” used in the
other Savino et al trial,' the authors
reported that 95% of infants in the pro-
biotic group responded to treatment
compared with only 7% in the simethi-
cone group. This is pertinent given that
simethicone is considered the best
available and most commonly pre-
scribed treatment for colic, although it
previously has been shown to be no
more effective thanthe placebo.2223 De-
spite some poor reporting of results,
and the fact that the trial could not be
conducted in a blinded manner be-
cause of the different dosage and ad-
ministration requirements of the 2 so-
lutions, this was the only trial to
control for the confounding effect of
the mother’s diet. Moreover, this was 1
of only 2 trials that reported a power
calculation®'"; but given that the au-
thors recruited beyond the required
sample size (doubling the required
numbers in each group), it may be fair
to assume that a post hoc calculation
was conducted.

Treem et al’s?® results indicate that al-
though a soy-enriched formula did not
significantly improve the effects of
colic, the parents were happier (67%)
using the intervention formula than
the control formula (33%). Unfortu-
nately, only a 1-day washout period
was used, which may have impacted
on the results. Menthula et al’s'' study
used both colicky and noncolicky in-
fants randomly assigned to probiotic

capsules or an indistinguishable pla-
cebo, and although we were only inter-
ested in the colicky sample, at times it
was difficult to separate the analyses.
Colicky cry decreased more in the pla-
cebo group yet was more marked at
baseline (significance level not re-
ported). The sample size was very
small (n=9);therefore, it was difficult
to extrapolate from these findings, but
the results showed no significant dif-
ference in reduction of total crying
times between groups. In both these
trials,®? the statistical test was not
reported.

Massage Studies

In 1 study of massage,'> massage ther-
apy was compared with a mechanical
crib vibrator so the therapeutic effects
of touch were not controlled for (al-
though the parents were led to believe
that the crib vibrator was of equal
value to massage). However, the crib
vibrator group had significantly more
colicky crying at baseline (P = .021),
which may have impacted on the re-
sults. Results showed no significant
differences between groups in terms
of a decrease in crying or colicky
symptoms. Interestingly, 93% of par-
ents in both groups reported a de-
crease in colic symptoms over the
duration of the ftrial, but this is
contradicted by the fact that 21% of the
massage group and 30% of the crib-
vibrator group reported no given ef-
fect of treatment, which may suggest
that a reduction in colic severity was
associated with the natural course
of the condition rather than either
intervention.

Reflexology Studies

The reflexology trial” used less strin-
gent IC diagnostic entry criteria than
the other trials but examined and re-
moved infants with other medical
problems before they were randomly
assigned. There were 2 reflexology
groups (nonspecific reflexology [A
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group] and colic-specific reflexology
[B groupl) versus a treatment-as-
usual control (C group). The nonspe-
cific reflexology did not target the ar-
eas of the feet considered to be
therapeutic for colic, whereas the
colic-specific reflexology targeted the
spine, digestion, colon, spleen, lungs
urinary tract, solar plexus, and endo-
crine points. The findings show a sig-
nificant difference between group B
and the control but no significant dif-
ference between the 2 treatment
groups (A and B). This implies that tar-
geted reflexology is no better than non-
targeted reflexology in the treatment
of IC; any improvement in colic found in
the 2 treatment groups compared with
the control group may have more to do
with the therapeutic effect of touch
thanthe actual therapy itself. However,
with a small sample size (n = 28) and
no power calculation, it is difficult to
establish the true magnitude of the re-
sults, particularly given the absence of
inferential statistical analyses.

Massage, Fennel Tea, and Sucrose
Solution Studies

Another study?! investigated the effec-
tiveness of four different interventions
versus control. Because we were only
interested in the 3 CAM therapies
(massage, sucrose solution, and fen-
nel tea), the results from the hydro-
lyzed formula group are not reported
here. Results indicated a significant
difference between all groups and the
control group (massage: P < .01; su-
crose solution and [fennel] tea: P <
.001). A large sample was recruited to
these 4 groups (n = 140), although no
power calculation was reported. For
consistency, the same nurse and pedi-
atrician were involved in each inter-
vention and replicated methodologies
and treatment protocols from previ-
ous studies, where possible. Unfortu-
nately, the treatment duration and
follow-up period were short (reducing
the likelihood of identifying side ef-

PEDIATRICS VOIu618v1v27, Num

nIoade%Ie fr%)’rﬁ) B(Iaglj é{ricsaappublications.org at Hospital Universitario Miguel Servet on June 14, 2011

fects), and there was no matching of
therapeutic time for the control group.
However, this was the only trial that
accounted for the mother’s anxiety lev-
els, excluding those with high anxiety
before entry.

DISCUSSION

Our review included 15 RCTs of 5 differ-
ent CAM modalities. Most studies were
flawed, reducing the robustness of
their findings. The most promising re-
sults emerged for fennel extract,
herbal tea (containing chamomile, ver-
vain, licorice, fennel, and balm mint),
and sucrose and glucose solutions.
However, independent replications are
missing for all tea extracts except fen-
nel, and there has been no replication
of the glucose solution. Thus, only fen-
nel extraction and sucrose solution
are supported by positive evidence
from more than 1 RCT.

The majority of the included trials in
this review eschewed safety issues by
not mentioning adverse effects and
not providing reasons for subjects
dropping out. This is a frequent phe-
nomenon in CAM research, and there
is a common misconception that natu-
ral means safe.?* Researchers investi-
gating botanical products should com-
ply with the Consolidated Standards of
Reporting Trials (CONSORT) guidelines
for the reporting of herbal products.®
None of the included trials of herbal
products'>42" provided information
that met more than 6 of 15 CONSORT
statement criteria regarding the ex-
traction and preparation of herbs.?
Future trials also would benefit from
adopting good trial design and strin-
gent reporting to enable replication.
This would include adopting a random-
ized design with allocation conceal-
ment, being triple blind (if possible),
and having indistinguishable place-
bos. All withdrawals, dropouts, and ad-
verse events should be fully reported,
giving number and reason by group.

ARTICLES

Intention-to-treat analyses and a priori
power calculations should be con-
ducted. Given that funding for CAM
research is difficult to obtain and our
review did not identify convincing
evidence for the use of manual thera-
pies (chiropractic, massage) and pro-
biotics, additional research should fo-
cus on the treatments that offer more
robust evidence.

IC is a condition that is far from easy
to treat. Current conventional treat-
ments fall into 1 of the following 4 cat-
egories: dietary, physical, behavioral,
and pharmacological. With little evi-
dence to favor the first 3 approaches,
there is some evidence that the drug
dicyclomine hydrochloride can be ef-
fective, although its safety came into
question after reports of severe side
effects occurring in ~5% of infants,?
and in some extreme cases it has been
linked to infant death.?”

The difficulty in finding an effective
treatment is related to our lack of un-
derstanding of IC. Its pathophysiology
is unclear; food allergies, formula in-
tolerance, immaturity of gastrointesti-
nal tract, excessive gas formation, or
intestinal cramping have all been sug-
gested as possible etiologies.!’® Argu-
ably, any rational treatment should be
directed at the mechanisms of the dis-
ease itself.

Indeed, animal studies?® have demon-
strated that fennel may have an intes-
tinal antispasmodic effect and might
increase small-intestine motility. Some
researchers have claimed that volatile
oil extracted from fennel is particu-
larly effective in relieving colic symp-
toms."3The reason for using sucrose in
ICis based on research demonstrating
an analgesic effect in newborn infants
undergoing heel-prick tests.2%0 The
mechanism by which this occurs is un-
known, although it has been postu-
lated that its sweetness has the anal-
gesic effect or that it induces a
physiologic effect to the structure of
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the gut wall.? Additional research into
these mechanisms is required.

The remaining CAM modalities in this
trial have questionable biological plau-
sibility for IC, and it should be acknow!-
edged that there remains a deficit in
the evidence base for many CAM ther-
apies. However, the nonspecific effects
(eg, placebo, therapeutic effects of
time, attention, touch) of many CAM
therapies generally are poorly under-
stood but are likely to play a role.

The self-limiting nature of IC means
that assessments of the effectiveness
of treatments are best conducted in
the form of RCTs. This is not to suggest
that symptoms should not be ad-
dressed. Without symptom relief, IC
can lead to unnecessary medical inter-
vention (including hospitalization), can
affect the parent—child bonding pro-
cess, and, in rare cases, lead to child
abuse®' Future research should per-
haps be directed at better understand-
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ALARM FATIGUE: A few days ago, | was seeing a hospitalized patient of mine.
While | was talking to her and her mother, the oxygen saturation and cardiopul-
monary monitoring alarms went off several times. As she was not in distress
and acyanotic, | eventually silenced the alarms so | could continue my interview
and examination. It would appear that | am not alone in ignoring alarms. For-
tunately, however, my patient did not suffer any ill consequences because of my
actions. According to an article in The Boston Globe (February 13, 2011: Life-
style), patient alarms often go unheeded. Part of the problem is that the nursing
staff may be experiencing alarm fatigue. Patients are attached to many differ-
ent monitoring devices which sound all kinds of alarms, from quieter low level
alerts to louder and more piercing critical illness alerts. Nurses are constantly
addressing one alarm after another. In one 15 bed hospital unit, the staff doc-
umented 942 alarms a day. Over time, nurses can become desensitized. More-
over, most alarms are false. According to the article, in one hospital emergency
room, 99.4 percent of alarms were false and for patients with chest pain, less
than 1 percent of alarms necessitated a change in patient care. In another study
in an intensive care unit, 43 percent of crisis alarms were false. Device manu-
facturers have an interest in making sure the monitors are sensitive rather
than specific to avoid missing a potential devastating problem. With alarms
sometimes becoming just background noise, bad outcomes are bound to occur.
An investigation by The Boston Globe revealed that between 2005 and 2010, more
than 200 deaths were linked to alarms. Most of the time, the problem was not
that the alarm did not go off but that the alarm had been disabled, silenced, or
ignored. There does not seem to be an easy solution to this problem. So while |
was a bit frustrated by intrusiveness of the incorrect alarms while talking with
my patient, | repositioned the pulse oximeter probe as best | could, turned the
alarm back on, and before leaving, made sure | talked to my patient’s nurse.

Noted by WVR, MD
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