Original Research Article

Global Pediatric Health

Volume 9: |-7

© The Author(s) 2022

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/2333794X221100810
journals.sagepub.com/home/gph

®SAGE

Efficacy and Safety of a Colic Relief
Remedy in Infantile Colic

Charles Evans, MD'®) and WIladimir P. Lorentz, MD?

Abstract
Infantile colic is the most frequent reason of infant and parental distress. An open-label single-group clinical
study was conducted primarily to evaluate the effect of 14-day colic relief remedy administration (1.25ml orally
during colic episode) on average daily crying time in infants compared to baseline. In addition, the percentage of
responders, sleep pattern, frequency and severity of gastrointestinal symptoms, tolerability of the product and
percentage population with relapse of symptoms post product discontinuation were evaluated. Thirty infants aged
3 to |6 weeks with no significant clinical illness were enrolled in the study with their caregivers. Daily inconsolable
crying time and flatulence were significantly reduced (P <<.05) within a week of intervention and a sustained effect
was observed after discontinuation of the product. The findings of the present study indicate that this product
effectively reduced abdominal distension and pain, resulting in a significant decrease in the daily crying of the infants.
Trial registration: The study was registered with the Clinical Trials Registry India (CTRI) (http:/ctri.nic.in/
Clinicaltrials/login.php) bearing Reg. No: CTRI1/2021/03/031762, Date: March 8, 2021.
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The colic relief remedy (COLIC CALM®) investi-
gated in the present study is a proprietary natural for-
mula proposed to alleviate infantile colic. It contains
activated charcoal as the major ingredient that has been

Introduction

Infant crying varies significantly with age. It is esti-
mated that colic affects around 10% to 40% of infants

globally.! Infantile colic is a paroxysmal, spontaneous,
inconsolable, and unpredictable crying without an iden-
tifiable cause in an otherwise healthy newborn infant.>3
Although infant colic usually resolves itself after the
first 3 to 4 months after birth, it is associated with sig-
nificant parental distress and if it persists beyond
3months it can pose a risk of adverse developmental,
emotional, and behavioral outcomes.*

The systematic literature reviews have shown that to
date no single effective treatment exists for infantile
colic.’ Unfortunately, the conventional treatments have
shown contradictory results, and some of them have
potential side effects, including breathing difficulties
and coma.>® However, parental support, reassurance,
education, and recently probiotics have shown some
promise in alleviating infantile colic®® but the evidence
still needs a more robust scientific approach to validate
their efficacy. Hence, a practical, effective, and accept-
able intervention is required for infantile colic.

reported to prevent flatus events and increase breath
hydrogen after meals.” Its gastrointestinal benefits
have been attributed to adsorbing ingested toxins
within the gastrointestinal tract, thereby preventing the
systemic absorption of such toxins.® Chamomile has
anti-inflammatory and antispasmodic properties that
make it an effective herb for flatulence.” Fennel has a
mild carminative action and has been reported helpful
in infantile colic and flatulence.!®!" Furthermore,
Caraway has been proposed to improve digestive func-
tion, modulate intestinal flora, and alleviate flatulence
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and abdominal pain.'? Prunus spinosa fruits are con-
sidered digestive and used to manage minor gastroin-
testinal complaints.'> Ginger has well-established
antipyretic, analgesic, anti-inflammatory, antispas-
modic, sedative, and antibiotic effects, among other
properties.'* Based on the therapeutic potential of indi-
vidual ingredients this clinical study was aimed to
determine whether colic relief remedy benefits infants
aged 3 to 16 weeks with colic by reducing the daily
duration of infant crying due to colic.

Methods
Study Design

The present study was an open-label single-group clini-
cal study conducted between March 2021 and August
2021 at 4 pediatric clinics in Maharashtra, India. The
primary objective of the study was to evaluate the effect
of colic relief remedy administration on average daily
crying time in infants at day 7 and day 14 from baseline
(day 0). The secondary objectives were to evaluate the
effect of colic relief remedy administration on the per-
centage of responders, sleeping pattern, frequency and
severity of gastrointestinal symptoms, tolerability of the
investigational product (IP) related to gastric symptoms,
and percentage of the population with relapse of colic
post IP discontinuation.

Participants

Thirty-two healthy full-term 3 to 16weeks aged
infants weighing 2500 to 4000 g and their caregivers
were screened for the eligibility criteria as provided in
Table 1. All the mothers/caregivers who were found
eligible and gave written informed consent to partici-
pate in the study were recruited.

Intervention

The colic relief remedy used in the present study is a
completely natural alternative for gripe water compris-
ing Carbo vegetabilis (vegetable charcoal), Prunus spi-
nosa (Blackthorne), Carum carvi (Caraway), Matricaria
chamomilla (Chamomile), Foeniculum vulgare (Fennel),
Zingiber officinale (Ginger), Melissa officinalis (Lemon
Balm), and Mentha piperita (Peppermint). It is non-
habit-forming, sugarless, and devoid of any chemicals
or artificial flavors and colors. In a previously unpub-
lished pilot study, the efficacy and safety of the product
at a dose of 1.25 mg orally were investigated in infantile
colic and it was found safe in infants. Based on this pre-
liminary evidence, all the recruited participants were

administered colic relief remedy at the same dose on
inconsolable crying which was to be repeated once
every 120 minutes, if required. It was recommended not
to exceed 6 doses in 24 hours. The product was dis-
pensed in a 60ml bottle along with a graduated syringe
for easy administration of the product.

Study Procedures

The infants and their caregivers had weekly assessments
till day 21. Data collection was performed virtually on
day 7 and day 21 while the day 14 visit was conducted at
the clinics. The caregivers were provided with question-
naires and a diary to record their responses regarding the
infant’s behavior during the study.

Outcomes

Daily crying time. The primary outcome of the study was
the effect of colic relief remedy consumption on the
reduction in average crying time of infants on day 7 and
day 14 from baseline, as evaluated by modified Barr’s
diary. For the present study, the original Barr’s diary'>
was modified. It consisted of a series of time rulers to be
marked by caregivers for 14 consecutive days. Each
ruler reflects 6 hours, with the smallest division on each
ruler being 5Sminutes. Within each ruler, parents were
required to mark the appropriate time for the infant’s
behavior specifically crying and sleeping. Parents/care-
givers were also encouraged to express their views on
the infant’s behavior for a particular day, whether it was
typical or atypical with reason. The diary also captured
the duration for which the infant was awake fussy, type
of feeding, feeding frequency, and feeding duration.

Responder analysis. In the present study, responders were
defined as infants having a reduction of =50% in their
average daily crying time compared to the baseline. The
percentage population of responders and non-responders
was reported at the end of the study.

Sleep pattern. Sleep pattern varies considerably through-
out infancy.!® Several studies have associated colicky
symptoms with lesser sleep duration.® Therefore, the
present study evaluated the effect of the study product
on sleep duration. The sleep duration was captured in
the daily modified Barr’s diary and the average sleep
duration was calculated for the first week and the second
week consecutively.

Gastrointestinal symptoms. Recent research has sug-
gested that change in gut microbiota results in excessive
gas production and hypermotility of the gastrointestinal
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Table |. Eligibility Criteria for Participation in the Study.

Inclusion criteria

I. Infants diagnosed with infantile colic as per Rome IV criteria:

a. Infants less than 5months of age when symptoms of infantile colic start and stop.
b. Recurrent and prolonged periods of infant crying, fussing or irritability reported by caregivers that occur without any
apparent cause and cannot be prevented or resolved by caregivers.

No evidence of infant failure to thrive, fever or illness.

(o]

d. Parental reporting of crying more than 3 hours/day for at least 3 days/week. (Supplemented with a 24-hour diary at

baseline).

2. Mothers/caretakers who were literate enough to understand the essence of the study informed about the purpose of the

study, and understand their rights.

3. Mothers/caretakers who were willing to complete the modified Barr’s diary.

4. Mothers/caretakers who were willing to abstain from any change in feeding patterns, infant’s diet, living conditions
(specifically infant’s surroundings), and any other factor that would have confounded the study outcomes.

5. Mothers/caretakers who were able to give written informed consent and showed a willingness to participate in the study,

and complied with its procedures.
Exclusion criteria

I. Infants with a disorder that might affect the bowel or urinary tract in any relevant way (such as scrotal and inguinal

swelling, distended abdomen, etc.).
2. Infants receiving formula for particular medical purposes.

3. Mothers/caretakers and/or infants having clinical evidence of significant existing acute or chronic illness [cardiovascular,
gastrointestinal, immunological, etc.] or a condition, which in the investigator’s judgment contraindicates involvement in

the study.

»

Breastfeeding mothers and/or infants taking a medication, dietary supplement, or food product that the investigator

believes would interfere with the objectives of the study, pose a safety risk, or might confound study result interpretation.

Mothers having twins or triplets.

sYeNow

trial for any reason.

Mothers who consume alcohol, smoke, and use any other form of tobacco.
Breastfeeding mothers with a history of antibiotic use in the last |5 days.

Participation in any other clinical interventional study <<30days before the screening visit.
Inability of the caregiver to complete the diary, survey scales, and visit the clinical site as per appointments.
O Those who in the opinion of the investigator, are considered to be poor clinical attendees or unlikely to comply with the

tract leading to infantile colic.!”!® For evaluating the fre-
quency and severity of gastrointestinal symptoms in col-
icky infants on day 7 and day 14 a validated IGSQ was
used. The IGSQ is a short, 13-item measure of gastroin-
testinal symptoms in infants that allows parents to
describe the frequency and intensity of their infant’s
gastrointestinal signs and symptoms for the previous
7 days.'” Higher scores on IGSQ indicate more gastroin-
testinal symptoms.20-2!

Percentage population with relapse of symptoms. For assess-
ing the sustained effect of the product, the relapse of colic
in infants during the post-intervention period of 7days
was evaluated for the present study. Relapse was defined
as any episode of colic (as per Rome IV criteria) post IP
discontinuation. In the case where relapse occurred, the
investigator advised further treatment to the caregivers.

Safety. The tolerability of the study product was evalu-
ated using a 4-point verbal rating scale (very good, good,
satisfactory, unsatisfactory).?? A higher score depicts bet-
ter tolerability. The tolerability scale was administered

on day 14. Also, a diary was dispensed to record the gas-
trointestinal symptoms that occurred during the study.

Statistical Analysis

A minimum sample size of 30 participants was consid-
ered appropriate for this study as this is a single group
first-ever clinical study of the product. All the continu-
ous variables were compared to their baseline value on
day 7 and day 14 of the intervention by using paired
t-test. Categorical variables such as the percentage of
responders and participants having relapse were com-
pared using the Chi-square test. The P-value of .05 was
considered significant.

Results

Total of 32 participants were screened for the study, out
of which 30 were found eligible and completed the study.
The enrolled infants were predominantly males with an
average age of almost 10 weeks. The other demographic
and baseline characteristics are provided in Table 2.



Global Pediatric Health

Table 2. Summary of Demographic and Baseline
Characteristics.

Parameters N=30
Age (weeks) 9.64*+4.19
Gender
Male 19 (61.29%)
Female 12 (38.71%)
Weight (kg) 343044
Inconsolable crying time/day 241.00 =41.30

(minutes/day)

Sleep duration per day (minutes/day) 1077.50 = 108.46

Total IGSQ score 2297 =3.12
Body temperature (°C) 36.27 £0.39
Pulse rate (beats/minute) 123.57 +3.18

Abbreviation: N, number of participants.

Values are presented as mean = SD (standard devia-
tion) or number of participants (%).

Percentages were calculated using the respective col-
umn header count as the denominator.

Outcomes

Daily crying time. The study results showed that the aver-
age inconsolable cry time was reduced to >50% of the
baseline after 1 week of colic relief remedy administra-
tion which further improved (56.34%) during the second
week which was clinically and statistically significant
(P <.0001) at both the time points (Table 3). This shows
that the colic relief remedy effectively reduced the daily
crying time after a week of administration which further
improved by the end of week 2.

Responder analysis. Responders were defined as the
number of participants with a reduction of =50% in
average inconsolable crying time from baseline after IP
administration. By day 7, the majority (N=22, 73.33%)
of the participants responded to colic relief remedy,
which further increased to 80% at the end of the inter-
vention period.

Sleep pattern. Sleep pattern was assessed using the modi-
fied Barr’s diary. A positive trend was noticed in the
sleep duration however it was not statistically significant
compared to the baseline sleep duration (P-value >.05)
(Table 4).

Gastrointestinal symptoms. The frequency and severity of
gastrointestinal symptoms were assessed by evaluating
changes in 13-item IGSQ total and item-wise scores on
day 7 and day 14. No statistically significant change was

observed in total and the item-wise scores except for the
amount of crying time per day and the number of times
the baby passed a lot of gas (P <<.05) (Table 5) which
indicates that colic relief remedy might have reduced the
amount of crying time per day by alleviating abdominal
distension.

Percentage population with relapse of symptoms. Only 12
(40%) infants had a relapse of colic symptoms during
the 7-day follow-up after stopping the intervention.

Safety. The majority of caregivers rated “good tolera-
bility” (mean score=3) for colic relief remedy. No sig-
nificant change in any vital signs was observed during
the study. Only one adverse event (fever, N=1) was
reported during the study which was resolved without
any consequences.

Discussion

In the present study, the colic relief remedy effectively
reduced the daily crying time to a significant extent in
infants with colic. In addition, most of the infants
responded to the colic relief remedy within the first
week of its administration. There was a significant
decrease in the flatulence, as indicated by a decrease in
the number of times the baby passed a lot of gas/was
gassy on a usual day reported in IGSQ. The effect of the
colic relief remedy on gastrointestinal symptoms lasted
for 7 days after stopping its administration. The majority
of the infants did not report any relapse during the fol-
low-up period. In addition, it exhibited an excellent tol-
erability index as reported by the caregivers of the
infants. However, it could not improve sleep duration
and other gastrointestinal symptoms. These findings
suggest that the colic relief remedy was able to reduce
excessive flatus formation and hence abdominal disten-
sion and pain, resulting in a significant decrease in daily
crying of the infants.

Several over-the-counter medications are available
for relieving the symptoms of infantile colic. The use
of conventional medications is either controversial or
prohibited in infants less than 6 months of age due to
serious side effects. The efficacy of the colic relief
remedy demonstrated in the present study is equivalent
to or better than some of the probiotics?*** and dietary
interventions.?® A recently conducted clinical study on
a synbiotic preparation compared to Simethicone
reported 85% versus 39% responders at day 21 respec-
tively for average crying time per day.?’ Colic relief
remedy achieved similar results (80%) to that of synbi-
otic and Simethicone in 2weeks. In another study,
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Table 3. Inconsolable Crying Time Per Day (Minutes/Day).
N=30

Visit Mean =SD 95% CI P-value

Day 0 241.00+=41.30 225.58 to 256.42 -

Day 7 116.83 +=50.06 98.14 to 135.53 -

Day 14 105.21 +=34.30 9241 to 118.02 -

A Day 7 -124.17 = 6891 —-149.90 to —98.43 <.0001

A Day 14 —-135.79 =59.96 —-158.17to —113.40 <.0001

A, absolute change calculated as baseline value— day7/14 value. P-value was calculated using paired t-test.

Abbreviations: N, number of participants; SD, standard deviation.

Table 4. Average Sleep Duration Per Day (Minutes/Day).

N=30

Visit Mean = SD 95% ClI P-value

Day 0 1077.50 = 108.46 1037.00 to 1118.00 -

Day 7 1085.08 = 102.44 1046.83 to 1123.34 -

Day 14 1079.86 = 107.58 1039.69 to 1120.03 -

A Day 7 7.58+135.24 —42.92 to 58.08 .7609

A Day 14 236+ 140.13 —49.97 to 54.68 9272

A, absolute change calculated as baseline value— day7/14 value. P-value was calculated using paired t-test.

Abbreviations: N, number of participants; SD, standard deviation.

Table 5. Infant Gastrointestinal Symptom Questionnaire (IGSQ) Score.

=30

Items Day 0 Day 7 Day 14 A Day 7 P-value A Day 14 P-value

Total IGSQ Score 2297 *+3.12  2277*+292 2213294 -020+228 .6346 —-0.83*+2.53 .0820

No. of times baby passed hard stool in 1.50+0.51 1.70 £ 0.47 1.70 = 0.47 0.20£0.55  .0563 0.20£0.55 .0563
the past week

No. of times baby had difficulty passing 1.90 +0.40 1.83 +0.46 1.97+041 -0.07+0.52  .4888 0.07 =0.52 4888
bowel movements in the past week

No. of times milk came out of baby’s 1.73£0.58 1.67 £0.61 1.60+0.62 -0.07+064 .5725 —0.13*+0.63 .2550
mouth on a usual day in the past week

Amount of milk that usually came out 1.37 061 1.53+0.63 1.60 = 0.67 0.17x0.65 .1694 0.23£0.68 .0698
when baby spat up in the past week

No. of times baby seems unconformable/ 1.80 =041 1.90 =031 1.77£0.43 0.10+0.40  .184I -0.03+0.56 .7450
fussy when spitting up in the past week

No. of times baby arched back in pain when 1.80 +0.48 1.90 = 0.31 1.87 +0.35 0.10+048  .2638 0.07 =0.58 .5362
spitting up / feeding in the past week

Amount of time baby usually cry in a day 2.40+0.50 2.00£0.53 207037 -040+0.77 .008]  —-0.33x0.6l .0054
in the past week

No. of times unable to soothe baby to 1.63+0.72 1.60+0.62 1.47+057 -0.03+£0.72 8012 -0.17+059  .1340
stop crying in the past week

No. of times baby cried during or right 1.63£0.67 1.43 +0.50 140056 -020+0.71 .1360 -023+0.68 .0698
after feeding in the past week

No. of days baby was fussy in the past 1.80+£0.48 1.93+0.25 1.77 =043 0.13x£0.51 .1608  -0.03x049 7122
week

No. of times unable to soothe baby when 1.90£0.48 2.03+04I 1.87£0.43 0.13+0.43 1033 -0.03x0.56 .7450
he/she was fussy in the past week

No. of times baby passed a lot of gas/ was 1.87+0.43 1.67 =0.55 1.53+057 -0.20+04I 0117  -0.33*0.66 .0099
gassy on a usual day in the past week

No. of times gas seems to make baby make 1.63 +0.49 1.57 +0.57 1.53+0.51 -0.07*+0.69 .6015 -0.10*0.66 4146

uncomfortable/fussy in the past week

Values are presented as mean = SD. A, absolute change calculated as baseline value— day7/14 value. P-value was calculated using paired t-test.
Abbreviation: N, number of participants; SD, standard deviation.
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Simethicone showed a 43.2% and 53.5% of reduction
in average crying time per day after 2weeks and
3 weeks of treatment respectively which is lower than
the reduction observed in the present study (56.34%) at
the same time point.”® The mechanism of action of
colic relief remedy can be explained based on the
activities of its ingredients on gastrointestinal disor-
ders. The fennel oil emulsion successfully alleviated
infantile colic defined by Wessel criteria in 65% of the
enrolled infants which was significantly better than the
placebo (P <.01).2° Arikan et al*° reported a signifi-
cant effect of Fennel tea on daily crying time in infants
(P<.001) after administration for 1week. A proprie-
tary formula containing Chamomile, Fennel, and
Lemon Balm demonstrated statistically better results in
daily crying time and percentage of responders com-
pared to the control group.’' Another study observed
that herbal tea containing Fennel, Chamomile,
Liquorice, Vervain, and Lemon Balm effectively
reduced colic in 57% of infants compared to placebo
(26%) (P<.01).*> A double-blind crossover study on
30 infants with colic showed the promising effect of
Peppermint in relieving the symptoms compared to
Simethicone.*® The present study is a piece of addi-
tional evidence supporting the synergistic and safe use
of all these ingredients in infantile colic.

Conclusion

This is the pioneer study that demonstrated a highly sig-
nificant effect of colic relief remedy with a good tolera-
bility index in reducing the daily inconsolable crying
time of infants when administered for 14 days.
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