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Abstract

Objective: Constipation is a common problem in children. There is some clinical evidence for
the role of probiotics and prebiotics in the treatment of constipated children. This is the first
study on the therapeutic effect of synbiotics (combination of probiotics and prebiotic) in
treatment of childhood constipation.

Methods: In a double-blind randomized placebo controlled study 102 children aged 4-12 years
with functional constipation were assessed according to Rome III criteria for 4 weeks. They
were divided into 3 groups: Group A, received 1.5 ml/kg/day oral liquid paraffin plus placebo,
group B, 1 sachet synbiotic per day plus placebo and group C, 1.5 ml/kg/day oral liquid paraffin
plus 1 sachet synbiotic per day. Frequency of bowel movements (BMs), stool consistency,
number of fecal incontinence episodes, abdominal pain, painful defecation per week, success of
treatment and side effects were determined in each group before and after treatment.

Findings: The frequency of BMs per week increased in all groups (P<0.001), but it differed
between groups and was higher in group C (P=0.03). Stool consistency increased and number
of fecal incontinence episodes, abdominal pain and painful defecation per week decreased in all
groups similarly and there was statistically no difference between them. No side effects were
reported in group B; the main side effect in group A and C was seepage of oil (P<0.001).
Treatment success was similar in all groups without any significant difference between them
(P=0.6).

Conclusion: This study showed that synbiotics have positive effects on symptoms of childhood
constipation without any side effects.
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Introduction
10-25% of visits to pediatric gastroentero-

Childhood constipation is a common complaint logistl1-3l. Commonly there is no underlying
accounting for 3% of visits to pediatricians and organic cause and the constipation is indentified
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as functional or idiopathic[45l.

Functional constipation is identified by Rome
Il criteria in children over 4 years old and
adolescents having two months of at least 2 or
more of the following conditions: <2 defecations
in the toilet per week, 21 episode of fecal
incontinence per week, history of retentive
posturing or excessive volitional stool retention,
history of painful or hard bowel movements,
presence of a large fecal mass in the rectum,
history of large diameter stools that may
obstruct the toiletl*. Children usually are treated
with a combination of toilet training, running a
bowel diary, and oral laxatives such as paraffin
oil. In many patients this does not provide
effective improvement so newer treatment is
required!(6.7],

There are many articles on the efficacy of
probiotics in  organic and  functional
gastrointestinal disorders. Probiotics are live
microbial food ingredients which are reported to
be effective in the treatment of many forms of
gastrointestinal disorders8-12. Colonic micro-
flora influences the motility of the colonf!213],
Prebiotic is a selectively fermented ingredient
that changes the composition and/or activity of
the intestinal microflora and has shown
beneficial effects in host’s health[14l. Synbiotic is
a product that contains both probiotic and
prebiotic.

In this study, we aimed to determine the
therapeutic effect of synbiotics (combination of

probiotics containing strains of L. casei,
L. rhamnosus, S. thermophilus, B. breve, L.
acidophilus, B. infantis, and fructooligo-
saccharide as prebiotic) on childhood
constipation.

Subjects and Methods

The study was performed at Children’s Medical
Center in Tehran, Iran, from January to
December 2009. Children with constipation
were referred to the pediatric gastroenterology
clinic for evaluation and treatment of
constipation. One-hundred two children aged 4-

12 years with chronic functional constipation
enrolled in this study, were divided into 3
groups by simple randomization method.

Inclusion criterion was childhood functional
constipation defined by Rome III criteria.
Exclusion criteria were organic causes for
constipation such as Hirschsprung’s disease,
spina bifida occulta, hypothyroidism, cystic
fibrosis, neurologic abnormalities and intestinal
pseudo-obstruction. These patients were
excluded from the study by history and physical
examination and Rome III criteria of childhood
constipation.

The research protocol was approved by the
medical ethics committee of Tehran University
of Medical Sciences. Informed consent was
obtained from parents of all patients before any
intervention. The randomization and allocation
sequence was generated before study began by
our biostatistics consultant. Patients assigned to
each group were selected randomly. Label of
drugs was replaced by a new label indicating
drug A or B. Contents of sachets or bottles were
not known to the physicians or nurses involved
in the study.

Group A received 1.5 ml/kg/day oral liquid
paraffin plus placebo, group B received 1 sachet
synbiotic per day (restore* 1x10° CFU/1 sachet,
Protexin Co, UK). Synbiotic combination
consisted of probiotic strains containing L. casei,
L. rhamnosus, S. thermophilus, B. breve, L.
acidophilus, B. infantis, fructooligosaccharide as
prebiotic, and placebo. Group C received 1.5
ml/kg/day oral liquid paraffin and 1 sachet
synbiotic per day. All patients in the 3 groups
received drugs in bottles and sachets with
similar shape, taste and color.

Groups were studied for 4 weeks. Frequency
of BMs, stool consistency, number of fecal
incontinence, episodes of abdominal pain,
painful defecation per week and side effects
were determined in each patient before and after
treatment. Success treatment was defined as 23
BMs per week, <2 incontinence per month and
no abdominal pain[*5],

Study design: From seven days prior to study
and during the treatment period all children
were requested to record frequency of BMs,
number of fecal incontinence episodes, stool

* A unique soluble probiotic and prebiotic specially
formulated for babies and young children
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Flowchart of randomization allocation, follow up and analysis

Randomized n=102

| T

Group A Group B Group C
Allocated to intervention (n=31) Allocated to intervention (n=29) Allocated to intervention (n=37)
=
o
B Received allocated intervention Received allocated intervention Received allocated intervention
3 (n=31) (n=29) (n=27)
o Did not receive allocated interventior| Did not receive allocated interventior Did not receive allocated intervention
(n=0) (n=0) (n=0)
o
3 lost to follow up (n=2) * lost to follow up (n=3) * lost to follow up (n=0)
2
E Discontinued intervention (n=0) Discontinued intervention (n=0) Discontinued intervention (n=0)
i Analyzed (n=all) Analyzed (n=all) Analyzed (n=all)
g
= Excluded from analysis (n=0) Excluded from analysis (n=0} Excluded from analysis (n=0)

* Change in living place

consistency, abdominal pain, painful defecation
and effects such as vomiting, diarrhea and oil
seepage in a bowel diary.

Before starting treatment, all children were
examined and patients with fecal impaction
received rectal enema (paraffin oil 15-
30ml/year) once daily for three days in order to
accomplish rectal disimpaction. Dietary and
toilet training advice was given to all patients
similarly. Toilet training consisted of sitting on
the toilet 3 times per day for 5 minutes after
each meal. Patients were not allowed to use any
other kind of medication for constipation during
the study period. Clinical efficacy was recorded,
patients were seen at the end of 4 weeks, and
their charts were reviewed.

Outcome measures: Primary  outcome
measures were frequency of BMs per week, stool
consistency, fecal incontinence episodes per
week, presence of abdominal pain, and painful
defecation; secondary outcomes were success
treatment and incidence of adverse effects such
as vomiting, diarrhea and seepage. Stool
consistency was rated by the patients as hard,
normal or watery.

Statistical analysis: Data of baseline
information were analyzed with the SPSS (Ver.

17). Continuous variables were expressed as
mean (SD), and categorical data were shown as
frequency and percent. Number of BMs and fecal
incontinence episodes in baseline information
were analyzed by Kruskal-Wallis test. The
contingency table (Chi square) was used.

Change of frequency of BMs and fecal
incontinence episodes were analyzed by non-
parametric paired Wilcoxon test. For assessment
changes of stool consistency and abdominal pain
between baseline and after treatment, the
McNemar test was used. P values below 0.05
were considered significant.

Findings

Totally, 102 children (aged 4-12 years) with
chronic functional constipation enrolled in this
study and were divided into 3 groups. Five
patients were lost to follow-up and remaining 97
patients consisted of 47.4% males and 52.6%
females with a mean age of 6.3 + 2.1 years.

As shown in Table 1, no significant differences
were found with respect to demographic data
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Table 1: Baseline characteristics of three groups

Characteristic Liquid paraffin + Synbiotics + P value

Placebo

Liquid paraffin
+ Synbiotics

Placebo

No of patients at randomization 29 31 37

Mean age (yr) (+SD) 6.9 (£2.4) 6.2 (£1.9) 5.9 (£2.2) 0.191
Sex, males (%) 13 (44.8) 15 (48.4%) 18 (48.6%) 0.945
No. of patients with history of 19 (65.5) 17 (54.8%) 28 (75.7%) 0.195
defecation frequency < 2/week

No. of patients with history of 10 (34.5) 13 (41.9%) 9 (24.3%) 0.300
encopresis 21

Painful defecation (%) 21(72.4) 20 (64.5) 28 (75.7) 0.590
Abdominal pain (%) 17 (58.6) 21 (67.7) 24 (64.9) 0.754
Hard stool consistency (%) 25 (86.2) 27 (87.1) 32 (86.5) 0911
Patients lost to follow-up 3 2 0

and recorded baseline characteristics between
the three treatment groups. Characteristics of
the patients and the main outcomes are
summarized in Table 1 and 2. As shown in Table
2, the frequency of BMs per week increased in all
groups, the highest rise occurring in group C
(P=0.03). Improvement in stool consistency and
decrease in number of fecal incontinence
episodes happened in all groups (P=0.2, P=0.3
respectively) without any statistically significant
difference. Also, abdominal pain and painful
defecation per week decreased (P=0.6, P=0.9
respectively) similarly and there was no
statistically significant difference between
groups. No side effects were reported in group B
but in group A 18 patients and in group C 21
patients had seepage (P<0.001). Treatment
success in group A was 24/29 (82.8%), in group
B 22/31 (71.0%) and in group C 28/37 (75.7%)

without statistically significant difference
between them (P=0.6).

Discussion

New investigations have shown that gut

bacterial colonization has an important role in
health and disease. Probiotics are
microorganisms which in adequate amounts
have beneficial effects in hostl6l.

There are several hypotheses about the
effectiveness of this microbial flora in treatment

live

of constipation. According to some investigations
gut microbial flora in chronic constipation is
different from that in healthy persons(t7.18], Short
chain fatty acids produced by probiotics reduce
colon pH and by this mechanism enhance colon
motility and finally transit time will decrease.
There are a few RCTs about probiotics in the
treatment of constipation in children('?]. In RCTs
study by Banaszkiewicz and Szajewska it was
concluded that L. rhamnosus GG was not an
effective adjunct to lactulose in treating
constipation in children(2%]. Bu et all'!l evaluated
the effect of L. casei rhamnosus Lcr35 compared
to magnesium oxide(Mg0) .Comparisons of the
frequency of defecation, consistency of stool and
the use of lactulose or enema during the period
of treatment were made among the groups. The
patients who received MgO or probiotics had a
higher defecation frequency, percentage of
treatment success (defined as =3 spontaneous
defecations per week with no episodes of fecal
soiling) and less hard stool. There is no
statistically significant difference in efficacy
between MgO and Lcr35, but less abdominal
pain occurred when using Lcr35. In a study by
Coccorullo et all21] the beneficial effects of L.
reuteri (DSM 17938) in infants with functional
chronic constipation evaluated.
Administration of L. reuteri had a positive effect
on bowel frequency, even when there was no
improvement in stool consistency and episodes
of inconsolable crying episodes. Evidence from
non-RCTs suggests that at least some probiotics
may be effective. For example, in children with

was
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Table 2: Comparison of characteristics between three groups before and after treatment

Characteristic

Liquid paraffin +

Placebo
No of patients at randomization
(%)
No. of stool frequency per week
pretreatment [median] (xSD)

No. of stool frequency per week
after treatment [median] (£SD)

29 (29.9)

No. of patients with hard stool

consistency pretreatment (%) 25(86.2)
No. of patients with hard stool 2 (6.9)
consistency after treatment (%) ’

No. of patients with painful

defecation pretreatment (%) 21(724)
No. of patients with painful 2 (6.9)
defecation after treatment (%) ’

No. of encopresis per week

pretreatment (+SD) 2.34 (+4.9)
No. of Encopresis per week after

treatment (+SD) 0.24 (+1.3)
No. of patients with abdominal

pain pretreatment (%) 17(58.6)
No. of patients with abdominal 4(13.8)
pain after treatment (%) ’
No. of patients with side effects 18 (62.1)

(seepage) (%)
No. of patients with successful

treatment (%) 24/29 (82.8)

constipation defined according to the Rome III
criteria, administration of Bifidobacteria (B.
bifidum, B. infantis, B. longum) and Lactobacilli
(L. casei, L. plantarum, L. rhamnosus) to 20
children aged 4-16 years resulted in an
increased frequency of bowel movements, a
decreased number of fecal incontinence
episodes, and reduced abdominal pain, although
there was no change in stool consistency2l. It
seems that our study is the first RCT study which
investigates the synbiotics effects in childhood
constipation. According to our study, mixtures of
different strains of probiotics and their
specialized prebiotics are more effective than
each of them alone and this combination
augments their efficacy in all parameters of
study, but in previous researches improvement
had been seen only in some of symptoms and
signs. Also adjunctive therapy of synbiotic and
liquid paraffin could be more effective to
improve BMs than any of them alone.

1.81[1.55] (£0.9)

6.75 [7.00] (+2.6)

31 (32.0) 37 (38.1) -
2.19[1.75] (¢1.9) 1.83[1.40] (¥1.5)  0.665
5.22[3.50] (¢3.2) 7.49[7.00] (+4.4)  0.030

27 (87.1) 32 (86.5) 0911

7 (22.6) 4(10.8) 0.172

20 (64.5) 28 (75.7) 0.590

3(9.7) 4(10.8) 0.859
2.68 (+4.7) 0.92 (£2.9) 0.208
0.06 (+0.25) 0.0 (£0.0) 0317
21 (67.6) 24 (64.9) 0.754
2 (6.5) 5 (13.5) 0.582
0(0) 21 (56.8) <0.001
22/31(71.0) 28/37 (75.7) 0.559

Conclusion

According to this RCT, synbiotic have got
beneficial effects on symptoms of childhood
constipation similar to liquid paraffin without
any side effects and synbiotic is an effective
adjunct to liquid paraffin to improve BMs.
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