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ABSTRACT

Context: Due to the dissatisfaction with the conventional therapeutic methods to control the infantile
colic, the mothers are developing interest in herbal medicines.

Objectives: The present study is a systematic review with meta-analysis which was conducted to
evaluate the effect of herbal medicines in the treatment of infantile colic.

Data Sources: A systematic electronic search was performed on the databases of the MEDLINE,
Scopus and the Cochrane Central Register Trials inception up to July 2018 to assess the effectiveness
of herbal medicines in the treatment of infantile colic. No determined limitation was considered and
the measured outcome was the duration of crying time.

Study Selection: Six studies assessed the effect of herbal medicine on colic infantile

Data Extraction: The data extraction and quality assessment of the trials were performed by two
separate individuals based on standardized predefined checklist.

Results: Five studies investigated the effect of prepared herbal medicines containing phytoestrogens
on the infantile colic, the colic improvement score, and the number of night waking times. The
compounds containing phytoestrogens decreased the duration of crying time compared to placebo
(SMD=-0.536; 95% Cl=-0.848 to 0.224; P=0.001). Heterogeneity was moderate but not statistically
significant (12=56%; P=0.07). Moreover, one study measured the colic improvement score and the
number of night wakings whose results showed a significant decrease in the parameters. To sum
up, the phytoestrogens could significantly improve the infantile colic. Four trials studied the effect of
compounds containing fennel, as their results indicated a significant improvement in the duration of
crying time compared to control group (SMD=0.712; 95% Cl=-1.005 to 0.420; P<0.001). Heterogeneity
was 0% among the studies. The SMD of compounds containing fennel alone reduced the duration of
crying time to less than -0.6 (95% Cl=-0.940 to -0.456; P<0.001). Heterogeneity was moderate but not
statistically significant (12=0%; P=0.669).

Conclusions: Fennel and compounds containing phytoestrogens had a significant positive effect on
the duration of crying time. Mentha piperita was shown to possess higher efficacy than simethicone
in reducing daily colic duration. Further trials should be conducted with larger sample size and longer

treatment duration.

Address: Department of Midwifery, Razi School of Nursing and Midwifery, Kerman University of Medical Sciences, Kerman, Iran.

Tel: +98 (91) 36330656

E-mail: masumeh.ghazanfarpour@yahoo.com

January 2019, Volume 7, Issue 1, Number 13



http://orcid.org/0000-0002-8180-9690
http://dx.doi.org/10.32598/jpr.7.1.1
http://jpr.mazums.ac.ir/page/69/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/ jpr.7.1.1

January 2019, Volume 7, Issue 1, Number 13

1. Context

he infantile colic, also known as baby colic, is

defined as behavioral episodes of persistent

and excessive crying and paroxysmal irrita-

bility (1, 2), especially during the first three

months of life. It is observed in 15% —30% of

infants (1). It should be noted that the prob-
lem accounts for 10%—20% of all visits in the first four
months of infantile life to pediatricians (3-5). Mothers
complaining of baby colic reported more depression
within two and six months of postpartum (6). The infan-
tile colic is scientifically and clinically diagnosed accord-
ing to the Wessel criteria of crying for over three hours
a day, three days a week, or over three weeks (6). The
parental fatigue, anxiety, and even impaired parental re-
lationship are some of the consequences of the persis-
tent disease (7). According to previous studies, maternal
(anxiety and depression during pregnancy or postnatal
period), infant (personal infant’s mood, developmental
milestones and microbial causes) and environmental
(exposure to tobacco smoke and food hypersensitivity)
factors are seriously associated with the baby colic (1,
7). There are a variety of strategies to manage the dis-
ease, including behavioral, pharmaceutical, and dietary
approaches (8-12).

Potentially relevant studies inthe first search
n=3300
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However due to dissatisfaction with the conventional
therapeutic methods to control the infantile colic, the
mothers are currently interested in herbal medicines
to calm their babies colic (13). Also, herbal medicines
used in the treatment of infantile colic are associated
with fewer side effects. Nevertheless, the previous sys-
tematic reviews have investigated the fennel effects
on the infantile colic and limited studies are available
on the complications of herbal medicines among the
newborns. To the best of our knowledge on the effect
of herbal medicines on the infantile colic, there is an ur-
gent need for a new systematic review and meta-analy-
sis in this regard. Hence, the present systematic review
and meta-analysis aimed at investigating the efficacy
and safety of phytoestrogens.

2. Objective

The present systematic review and meta-analysis was
conducted to evaluate the effect of herbal medicines in
the treatment of infantile colic.

3. Data Sources

The systematic electronic search was performed on
the databases of the MEDLINE, Scopus and the Co-

Studies evaluated in detail n=11

v

Studies excluded n=3289

other language ,unrelated and no RCTs

Studies included in the review systematic
and meta analysis n=7

Figure 1. Search strategy of the study

v

Full-text article excluded n=4 Chinses
medicine

Other group age
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Table 1. Descriptions of 7 randomized placebo-controlled trials included in our systematic review
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Table 2. Assessment of quality of included studies in the systematic review

Randomization Blinding Sample
Author .
ondom. Aowro- appr. erten Mehed - Method At of
ization priate priate
Savino et al. (1) * - - * - - *
Duygu et al. (10) © - o * - - *
Alexandrovich et al. (16) * - - * * *
Alves et al. (17) o & * * *
Marinelli et al. (13) * - - - - - *
Weizman et al. (18) 2 - - * - - *
Attarha et al. (19) * - - * R - *

chrane Central Register Trials inception up to July 2018
to assess the effectiveness of herbal medicines in the
treatment of infantile colic. No determined limitation
was considered and the search keywords were colic
AND infant OR baby OR newborn OR child.

3.1. The inclusion criteria

1- Randomized Controlled Trials (RCTs) comparing oral
red clover in either alone or combined prepared com-
pounds with the placebo; and 2- Available information
on at least one of the psychological symptoms (Table 1).

4. Study Selection

Six studies assessed the effect of herbal medicine on
colic infantile. Figure 1 shows the process of selection of
articles for this systematic review.

5. Data Extraction

The data extraction and quality assessment of the trials
were performed by two separate individuals based on stan-
dardized predefined checklist, including first author, year of
publication, countries, sample size, duration of treatment,
dosage and outcome values for both the intervention and the
control groups with the mean and standard deviation of pre-
and post-treatment or mean difference from the baseline.

5.1. Quality assessment of the included studies

Two reviewers using Jade scale (Table 2) independent-
ly rated the quality of RCTs (14). We added some other
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important items from Oxford Center for Evidence-based
Medicine checklist for therapeutic studies to scale Jade,
namely comparability of the treatment and control
groups, Intention-To-Treat reporting (ITT), and suitable
randomization technique (15).

5.2. Standardized Mean Difference (SMD)

The SMD of each study was calculated as the main ef-
fect in our analysis. The result of trials had a high het-
erogeneity. Random effect model (DerSimonian and
Laird method) was used to estimate the pooled effect
size of the herbal medicine of fennel on the duration of
crying time. Cochrane Q test was applied to test the het-
erogeneity of the studies included in the meta-analysis
(P<0.05 as statistically significance level). The 12 index
showed the extent to which we could rely on variance
across studies, excluding sampling errors. All statistical
analyses were carried out by Comprehensive Meta-
analysis version 2 (Biostat, Englewood, NJ, USA). Sen-
sitive analysis was done to exclude outlier trials when
there was a high heterogeneity among the trials.

6. Results

Savino et al. conducted a prospective, randomized,
double-blinded, placebo-controlled trial to evaluate
the efficacy of a phytotherapeutic agent containing
Matricariae recutita, Foeniculum vulgare and Melissa
officinalis in the treatment of infantile colic for 21 days
(3 days before the treatment, 7 days during the treat-
ment, 11 days after the treatment) (1). After a 3-day
observation period without treatment, 93 infants who

Mohammadi Gh, et al. Medicine Containg Phytoesrogens and Infantile Colic. J Pediatr Rev. 2019; 7(1):1-10.
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Studyname Statistics for each study Std diff in means and 95% CI

Std diff  Standard Lower Upper

in means error Variance  limit limit Z-Value p-Value
Savinoeta 0688 0220 0048 1098 0238 3043 0002 E =
Aexandrovichet a 0815 0.189 0036 118 0444 4314 0000 L 3
Dugueta 0543 0.243 0059 1020 -0066 22  00% E =
Mertinelli et al 0.144- 0.184 0034 054 0215 0787~ 0431 L

053%- 0159 0025 0848 024  337%- 0001 <&
-4.00 -2.00 0.00 200 400
Herbal containing phytoestrogenes Group Control Group

Meta Analysis
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Figure 2. The effect of the herbal medicine containing phytoestrogens on infantail colic

® Point estimaye; ® Combined overall effect of treatment

met modified Wessel criteria were randomized into two
groups: the intervention group (n=41) received a phyto-
therapeutic agent and placebo group (n=47). The aver-
age crying duration was similar at day -1 (3 days before
starting intervention) and day O (start of treatment) was
similar. Gradual decrease in the average crying times
per day was observed in the intervention group (199.1,
204.5,201.2,182.1,145.5,112.4,99.6, 86.3, 76.9, 82.1)
and placebo group (198.1, 199.8, 198.7, 176.7, 153.7,
154.3, 157.5, 161.4, 168.6, 169.9 and 165.3) for 10-
time point’s day -2 (P=0.790), -1 (P=0.226), 0 (P=0.507),
1 (P=0.189), 2 (P=0.079), 3 (P<0.005), 4 (P<0.005), 5
(P<0.005), 6 (P<0.005), 7 (P<0.005), 21 (P<0.005) days,
respectively. Crying time was significantly reduced in
85.4% infants in the intervention group compared to
48.9% infants in placebo group (P<0.005).

Alexandrovich et al. in a randomized, double-blinded,
placebo-controlled trial, assessed the efficacy of fennel

on infantile colic (16). Diagnosis was made according to
the Wessel criteria. This study included 125 infants with
colic aged 2 to 12 weeks. The intervention group (n=65)
received either a water emulsion of 0.1% fennel seed
oil or 0.4% polysorbate 80 and the control group (n=60)
received a placebo containing 0.4% polylobate in water.
Two groups were similar in terms of age, gender, birth
number, the feeding method, and house crying. Parents
were asked to complete diary for 21 days (7 days before
the treatment, 7 days during the treatment, 7 days af-
ter the treatment). Forty (65%) infants in fennel group
experienced relief from colic symptoms as compared to
14 (23.7%) in the control group (P<0.05). Cumulative
crying time at the end of treatment decreased from
13.5+1.18 to 8.8+1 hours/week in the treatment group
and 12.9+1.6 to 12.3+1.5 hours/week in placebo group.
Comparison of two groups was significant (P<0.05).

Studyname Statistics for each study Std diff in means and 95% CI

Std diff ~ Standard Lower Upper

in means error Variance limit limit Z-Value p-Value
Savnoetd 0668 0220 0048 1098 0288 3043 0002 E B
Alexandrovichet 0815 0.189 0036 118 0444 4304 0000 L 3
Duguetal 0543 0243 0059 1020- -0086 223 0026 -

06%- 0124 0015 0940- 045 5654 0000 ¢
-4.00 -2.00 0.00 200 4,00
Fennel group Control  Group

Meta Analysis
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Figure 3. The effect of the fennel on infantail colic, ® point estimate; ® combined overall effect of the treatment
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Duygu et al. performed a randomized, five arms, and
double-blinded clinical trial (10). The five arms were
as follows: massage, i.e. chiropractic spinal manipula-
tion (n=35), sucrose (n=35), herbal tea (n=35), formula
(n=35), and control group (n=35). Data were analyzed
by analysis of variance (ANOVA) followed by Dunnett’s t
test. In herbal tea group, the parents were instructed to
give 35 mL of fennel tea (maximum dose of 150 mL) to
their infants. Duration of crying time decreased signifi-
cantly from 5.11+1.43t03.20+1.23 in herbal tea (t=8.78,
P<0.001), but insignificantly decreased from 4.60+1.40
to 4.5141.50 in control group (t=1.78, P>0.05). ANOVA
test showed a significant difference among these five
groups with respect to the duration of crying. Dunnett’s
t test revealed a significant difference between the con-
trol and herbal tea group (P<0.01).

Alves et al. in a crossover, double-blinded, and place-
bo-controlled trial, investigated 30 infants aged 8 to 56
days (33+11.1 d) who met the Wessel criteria (17). They
were randomized into two groups: the intervention
group received leaves of the Mentha pipeita drop (1
drop/kg body weight) and other group received simeth-
icone (2.5 mg/kg body weight) daily for a 14-days peri-
od. After 7 days washout, the groups were switched for
another 7 days. According to Fisher’s exact test results,
no statistical difference was found between the groups
regarding daily colic episodes. The Mann-Whitney test
showed no significant difference between two groups
with respect to daily colic duration (P=0.787) and dura-
tion of the colic after medication (P=0.860).

Martinelli et al. performed a prospective, multicenter,
open-label, randomized, and controlled trial (13). Diag-
nosis was made according to the Rome Ill criteria. Hun-
dred and eighty infants were randomized into one of
three groups as follows: group A (n=60) received a stan-
dardized extract of Matricariae chamomilla L., Melissa
officinalis L. and tyndallized Lactobacillus acidophilus
(HA122); Group B (n=60) received Lactobacillus reuteri;
and Group C (n=60) received simethicone for 28 days.
Response to treatment was considered as a 50% reduc-
tion in the daily average crying time. Follow-up visits
were performed at day 7, 14, 21, and 28. There was a
significant reduction in crying time during day 14, 21,
and 28 in group A and group B compared to group C.
The only difference between group A and group C was
significant from day 7 while difference between group B
and group C was significant from day 14. No significant
difference was seen between group A and group B.

Weizman et al. performed a prospective, randomized,
double-blinded, and placebo-controlled study (18). In

Journal of Pediatrics Review

this study, 72 infants aged 2-8 weeks were random-
ized into two groups: intervention group (n=36) that
received herbal tea containing Verbena officinalis fen-
nel (Foenieulum vulgare), licorice (glycyrrhiza glabra),
chamomile (Matricaria chamomilla), and balm-mint
(Melissa officinalis), and another group received place-
bo (n=36). Follow-up visits were performed at day -7, O,
and 7. After the 7 days of treatment, the colic improve-
ment score showed a significant improvement in the
intervention group (1.7+0.3) compared to the control
group (0.7+0.5) (P<0.05). A total of 19 (57%) infants in
herbal tea compared to 9 (26%) in placebo group re-
ported to be colic free (P<0.01). Comparison of herbal
tea group (1.9+0.9) and placebo tea (2.2+0.6) regarding
the number of night waking times was not significant.

6.1. Comparison of efficacy of fennel and gripe in treat-
ment of infantile colic

Attarha et al. compared the effect of fennel extract
and gripe water syrup in a randomized clinical trial. In
this study, 80 infants were divided into two groups: fen-
nel extract (n=40) and gripe (n=40) (19). Gripe water
syrup contains sodium bicarbonate and varing types of
herbs (Anethum graveolens and fennel). Main outcome
was duration of crying (hours per days) at day 3 and 7
after the treatment. Time of crying was categorized into
three groups as follows: 1) less than 60 minutes, 2) 60-
120 minutes, and 3) more than 120 minutes. Both fen-
nel (P=0.004) and gripe water syrup (P=0.005) groups
revealed a statistically significant decrease. Intragroup
comparison before and after using paired t test showed
that duration of crying dropped significantly at day 3
and 7 in both group fennel (P=0.004) and gripe water
syrup (P=0.005). However, comparision of two groups
were insignificant at all times.

6.2. Meta—analysis

Five trials assessed the effect of herbal preparation
containing phytoestrogens on infantail colic. Mea-
sured outcomes included duration of crying, the colic
improvement score, and the number of night waking
times. Four trials (1, 10, 13, 16) assessed the duration
of crying. A preparation containing phytoestrogens de-
creased the duration of crying compared to placebo
(-0.536; 95% CI=-0.848 to 0.224; P=0.001; Figure 2).
Heterogeneity was moderate but not statistically sig-
nificant (12=56%; P=0.07). Also, one study measured
colic improvement score and the number of night wak-
ing times and showed a significant decrease in the pa-
rameters. To sum up, phytoestrogens can significantly
improve infantile colic. Three trials (10, 16, 17) assessed
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the effect of the preparation containing fennel. A sig-
nificant improvement regarding duration of crying was
observed compared to the control group (SMD=0.712;
95% CI=-1.005 to -0.420; P<0.001). Heterogeneity was
0% among studies. SMD of mono preparation contain-
ing fennel reduced duration of crying less than -0.6
(95% Cl=-0.940 to -0.456; P<0.001; Figure 3). Hetero-
geneity was moderate but not statistically significant
(12=0%; P=0.669).

6.3. Assessment of side effect of phytomedine on in-
fantile colic

One trial did not assess the safety of treatment and
rest of studies (five) included in the systematic review
reported no side effects for phytoestrogens.

7. Discussion

The results of the current systematic review showed
that one week of treatment significantly reduced the
duration of crying time in the infants receiving the fen-
nel and the compound containing phytoestrogens as
compared to the control group. According to a trial,
Mentha piperita was more efficient than simethicone in
reducing daily colic duration. Almost all trials included
in the systematic review reported no side effects.

7.1. Comparison of the current systematic review with
pervious reviews

A systematic review with 17 studies was recently per-
formed on the effect of intervention on infantile colic.
A subgroup analysis was conducted among the patients
who received the fennel. The pooled mean difference
in the crying time decreased significantly to less than
72.1 min/d (7). A systematic review published in 2010
showed that the fennel alone and in combination with
herbal tea had beneficial effects on attenuating the in-
fantile colic (20).

Firstly, some studies relied on parents’ memory in-
stead of use of diary. The colic rate was recorded to
be 2.5 when researchers used the diary for resisting
colic symptom compared to the parent’s remember-
ance (21). Some of studies reported no compliance to
treatment. There are several limitations in the system-
atic review that should be addressed, including small
sample size and relatively short-term treatment dura-
tion, insufficient explanation, randomization method
and blinding, use of polyhedral preparation, and lack
of Intent-To-Treatment (ITT) analysis. Considering the
above-mentioned limitations, there is a need to con-
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duct well-designed trials to address these subjects.
Given the fact that the infantile colic can be improved
with time and several factors such as environmental,
emotional and maternal habits may affect it, future
trials should have double-blinded crossover design to
control these conditions.

Some studies in our systematic review showed a high
placebo response. Future trials should regard at least
one of several methods to manage the conditions. The
infants with high placebo response (more than 30% re-
duction in colic score) should be excluded from trials or
replaced by other infants. Other methods include the
use of run-in period design, longer treatment duration,
and the use of sequential parallel design.

8. Conclusions

According to the results, the fennel, Mentha piperita,
and phytoestrogen-containing compounds are useful
and safe to alleviate the infantile colic. Moreover, fur-
ther trials with larger sample size and longer treatment
duration are needed to draw definite conclusions.
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