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Summary

Introduction

BACKGROUND: Evaluating the effects of a commercially
available synbiotic preparation (contains both prebiotic and
probiotic elements) on functional constipation in males.
METHODS: In a randomised controlled trial, a total of 66
adult men with functional constipation were equally alloc-
ated to receive a synbiotic mixture or a placebo. The syn-
biotic mixture or placebo was given as capsules with the
same shape and colour, and patients received the capsules
twice a day for 4 weeks.

RESULTS: A total of 60 patients (31 in the synbiotic
group) completed the study. At baseline evaluation, there
was no significant difference between the mean stool fre-
quency per week in synbiotic and placebo groups [mean
difference of 0.11 times (95% CI: -0.31-0.55), p =0.58].
However, mean stool frequency increased significantly at
weeks 2 [mean difference of 1.32 times (95% CI:
0.21-2.43)] and 4 [mean difference of 1.58 times (95%
CI: 0.18-2.99)] in the synbiotic group compared with the
placebo group (p = 0.02). A significant difference (p =
0.006) was found at weeks 2 [mean difference of 0.83 (95%
CI: 0.20-1.45)] and 4 [mean difference of 0.91 (95% CI:
0.32-1.51)] between the synbiotic and placebo groups re-
garding the Bristol stool form score. No adverse effect was
seen in the synbiotic group.

CONCLUSION: The results of this study indicated that
this specific commercial product seemed to be effective
in increasing stool frequency and improving consistency
in this sample of males with functional constipation.
However, further studies with longer follow ups, and in-
cluding females and elderly patients are required to con-
firm the efficacy of this product for treatment of functional
constipation.
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Functional constipation is a common problem in clinical
practice and 2% to 27% of individuals in western countries
suffer from constipation [1]. In an Asian population, a pre-
valence of 14% has been reported for functional constipa-
tion [2]. In addition to its adverse effect on quality of life
[3], constipation is associated with increased work absent-
eeism [4] and health care costs [5].

Patients define constipation in different ways, generally as
infrequent stools, which would be fewer than three bowel
movements per week. Abnormally hard stools, defecation
that requires excessive straining, unsuccessful defecation,
and incomplete bowel evacuation are other definitions
which are commonly used by patients [6]. A broadly accep-
ted and practical definition for constipation is not available
[7]. Therefore, to standardise the definition of function-
al constipation in clinical trials, Rome II, [8] and recently
Rome III [9] criteria were introduced.

The large bowel is a pool for many different microorgan-
isms and alteration in the pattern of intestinal bacteria,
which is characterised by a decline in the population of ne-
cessitate bacteria and enhancement in the number of po-
tentially pathogens microorganism [10], may change large
bowel motility and secretary function via changing the
metabolic environment of the colon and the amount of
physiologically active substances [10, 11]. This hypothesis
was raised from investigations that showed alleviation of
constipation by administration of probotics [12, 13].

Oral probiotics are defined as “living microorganisms,
which upon ingestion in certain numbers exert health be-
nefits beyond inherent basic nutrition” [14]. Prebiotics are
“non-digestible food ingredients that beneficially affect the
host by selectively stimulating the growth and/or activity of
one or a limited number of bacterial species already resid-
ent in the colon, and thus attempt to improve host health”
[15]. The term synbiotic is used for a food or product that
contains both prebiotic and probiotic elements [16].

A few number of randomised controlled trials have eval-
uated the effect of probiotics on constipation in adults
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[17-19] and a recent systematic review suggested that there
is not sufficient evidence that probiotics can be used in
practice for the treatment of constipation [20]. According
to this fact and by considering that some authors have de-
scribed that combination therapy with different strains of
probiotics is more effective than single therapy [13], the
present study was designed to evaluate the effect of a com-
mercially available product in Iran, which contains a mix-
ture of both probiotic and prebiotic (synbiotic), on func-
tional constipation in young males.

Patients and methods

The current study was performed as a 4 week, double-
blind, randomised, placebo-controlled trial in young men
suffering from functional constipation who had presented
to the gastroenterology clinic at the Aja University of Med-
ical Sciences. The Ethical Committee of Human Research
at the Aja University of Medical Sciences approved the
protocol of this study and all the patients signed an in-
formed consent before enrolling in the study.

From June 2008 to March 2009, all adult men (age >18
years) suffering from functional constipation were included
in the study. Subjects only suffered from constipation and
were otherwise healthy. Functional constipation was
defined according to the Rome III criteria as having at
least two or more of the following, during 25% of defec-
ation times: 1, straining; 2, lumpy or hard stools; 3, sen-
sation of incomplete evacuation; 4, sensation of anorectal
obstruction/blockage; 5, manual manoeuvres to facilitate
defecation; and 6, fewer than three defecations per week.
These criteria should have been fulfilled for the 3 previ-
ous months with symptom onset at least 6 months pri-
or to diagnosis. In addition, loose stools should not have
been present without the use of laxatives and there should
be insufficient criteria for the diagnosis of irritable bowel
syndrome (IBS) [21]. Patients with alarming symptoms
(fever, recent weight loss, lymphadenopathy, and anaemia),
those with coexisting systemic disorders including diabetes
mellitus, multiple sclerosis, myocardial infarction, patients
with a history of gastrointestinal surgery, and those with
a diagnosis of constipation dominant IBS were excluded.
A computer-generated sequence with a block size of 4 pa-
tients was employed to assign the participants to either of
the groups (synbiotic mixture group and placebo group).
The patients were assigned consecutive numbers based on
the order of enrolment in the study. Patients were randomly
allocated to receive the synbiotic mixture (Protexin, Lon-
don, England) containing 10® colony forming units (CFU)
of Bifidobacterium, Lactobacillus, Streptococcus species
and Fructooligosaccharide (FOS), or a placebo, twice daily
after breakfast and after dinner for 4 weeks. Table 1 demon-
strates the precise microbial content of the synbiotic mix-
ture. The placebo was a combination of Mg-stearate and
maltodextrines. The synbiotic mixture or placebo was giv-
en as a capsule with the same shape and colour, and the
packaging of both the synbiotic and placebo was identical.
The arrangement for pre-prescription evaluation sessions
were made with the patients and the assigned numbers were
sent to a research assistant whose only role in this study
was the preparation of the drugs and placebo. He was the

only one who had access to the randomisation list, accord-
ing to the numbers that he received each time and were de-
livered in numbered envelops to the clinic one hour before
prescription. All participants were asked to continue their
routine diet and physical activity during treatment period.
Patients were followed up 2 and 4 weeks later.

Outcome measures
The primary outcome of the present study was increasing
stool frequency at week 2.

Secondary outcomes

The “Patient assessment of constipation symptoms ques-
tionnaire” (PAC-SYM) and the Bristol stool form scale
were filled in at baseline, 2 and 4 weeks later. The PAC-
SYM is a validated questionnaire with 12 items that had
been designed to assess the effect of constipation treatment
over the time. The questionnaire includes three domains of
abdominal symptoms including 4 items, rectal symptoms
with 3 items, and stool symptoms with 5 items. Items are
rated on a 5-point Likert scale (0—4). Responses are scored
from 0 (absence of symptom) to 4 (very severe symp-
toms). The abdominal, rectal and stool domain scores are
the mean scores of each domain. The overall score is the
mean of all 12 items [22].

The stool form and consistency was evaluated using the
Bristol stool form scale, which classifies stool form in
seven-group including: 1, nuts-like; 2, lumpy, sausage; 3,
sausage with cracks; 4, smooth snake; 5, soft blobs; 6,
fluffy pieces; 7, watery that appear upon defecation. The
Bristol stool form scale has been previously employed in
Iranian patients [23].

Changes in appetite, use of laxatives and manual man-
oeuvres, and perceived effectiveness of treatment at week
4 were other secondary outcomes. Change in appetite was
measured as an increase, no change or decrease. Changes
in laxative consumption and manual manoeuvre use were
assessed by a four-point scale as increase, no change, de-
crease, and no usage during the last 4 weeks and study peri-
od. The effectiveness of treatment (improvement of symp-
toms) was assessed using a 1 to 4 Likert scale as very
effective, effective, partially effective and not effective.
Patients were also followed up regarding the development
of probable adverse effects of synbiotics administration as
previously described [24].

Statistical analysis
Sample size was calculated using STATA software version
8 (Stata Corporation, College Station, Texas) based on in-

Table 1: Microbial content of the synbiotic mixture (protexin capsule).
In addition to probiotics, it also contains Fructooligosaccharide
(prebiotic).

Contents

Microbial Content

Lactobacillus casei NCIMB1 30185

Lactobacillus rhamnosus NCIMB 30188

Streptococcus thermophilus NCIMB 30189

Bifidobacterium breve NCIMB 30180

Lactobacillus acidophilus NCIMB 30184

Bifidobacterium longum NCIMB 30182

Lactobacillus bulgaricus NCIMB 30186
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creasing stool frequency per week which defined the
primary outcome in the current study. In a randomised
controlled trial, Yang et al. observed a stool frequency
of 2.4+ 0.9 in the control group and 3.5 £ 1.5 in the test
group, after consumption of the studied product [19]. Using
these estimates, we included 25 patients in each group to
achieve statistical power of 0.80 with a type I error of
0.05 for comparison of stool frequency between the two
groups at 2 weeks after synbiotic administration. Assuming
that 30% of patients would provide insufficient data due to
either non-compliance or loss to follow up, we planned to
enrol 33 patients in each group.

Data were analysed using SPSS 11.5 (SPSS Inc, Illinois,
USA). Chi square analysis was performed to compare qual-
itative data between the placebo and synbiotic groups. A
repeated measurement analysis was used to compare the
primary and secondary outcome measures between the
placebo and synbiotic mixture groups. p-values <0.05 were
considered to be statistically significant.

Results

A total of 107 volunteers were assessed for eligibility and
66 patients who met the inclusion criteria were equally al-
located to receive either the synbiotic mixture or placebo.
Six patients failed to complete the study and were excluded

Assessed for eligibility
n=107

Excluded, n=41
® Not meeting
inclusion criteria.
n=23

- e Didnotwishto
Eligible participate. n= 18
n=66

1
Randk d t /R\
ndomized to recerve { Randomized to receive the
placebo T

Synbiotic mixture
n=233 n=33

Lostto
Follow up

Intervention
o2

=2 Lostto
Discontinued ¢ l Follow up & l
2=2

Follow-up at:
® 2 weeks, n=32
®  4weeks, n=29

! !

Included in the final Included in the final
analysis analysis
=29 =31

Follow-up at:
e 2 weeks, n=33
*  4weeks, n=31

Figure 1
Study flow diagram.

from the final analysis (fig. 1). The baseline characteristics
of the patients in the two groups are demonstrated in
table 2.

Primary outcome

At baseline evaluation, there was no significant difference
between the mean stool frequency in the synbiotic and
placebo groups [mean difference of 0.11 times (95% CI:
—0.31-0.55), p = 0.58]. However, mean stool frequency in-
creased significantly in the synbiotic group compared with
the placebo group [at 2 and 4 weeks, mean differences of
1.32 times (95% CI: 0.21-2.43) and 1.58 times (95% CI:
0.18-2.99) respectively, p = 0.02]. The details are shown in
Table 3.

Secondary outcomes

There was no significant difference between the synbiotic
and placebo groups regarding the baseline Bristol stool
form score [mean difference of 0.10 (95% CI: —0.18-0.39),
p = 0.47]. However, a significant difference (»p = 0.006)
was found at weeks 2 [mean difference of 0.83 (95% CI:
0.20-1.45)] and 4 [mean difference of 0.91 (95% CI:
0.32-1.51)].

As table 4 demonstrates, among all PAC-SYM items, a sig-
nificant difference was only detected in “stomach cramps”
and “bowel movements too small” between the two groups.
Respectively, 45.2% and 51.6% of patients in the synbiotic
group reported an increase or no change in their appetite
during the treatment. In the placebo group, 89.6% of pa-
tients reported an increase or no change in their appetite
(44.8% for each). There was no significant difference
between the synbiotic and placebo groups regarding alter-
ation in appetite (p = 0.66). The same situation was found
regarding laxative use (p = 0.82) and performing manual
manoeuvres (p = 0.45). Table 5 demonstrates the details.
At week 4, the percentage of patients who stated that the
treatment was effective or “partially effective” was sig-
nificantly higher in the synbiotic group compared to the
placebo one (77.4% versus 44.8%, p = 0.037, fig. 2).

Adverse effects

No adverse effects were reported from either group during
the study period.

Discussion

The results of the present study demonstrated that admin-
istration of this commercially available mixture of pro-

Table 2: Baseline characteristics of patients in the synbiotic mixture and placebo groups. All data were expressed as mean + standard deviation.
Synbiotic group Placebo group
(n=31) (n=29)
Age (year) 23+4 22.62 +3.96
Duration of constipation (month) 17.35+20.47 14.03 + 11.05
Stool frequency per week 2.29+0.78 217 +0.88
Stool form (Bristol) 1.96 + 0.60 1.86 + 0.51
Abdominal symptoms score 1.42 £0.71 1.21£0.61
Rectal Symptoms score 1.18 £0.72 0.90 + 0.69
Stool symptoms score 2.01+0.63 1.78 £ 0.52
Overall PAC-SYM Score 1.61+0.49 1.37 £ 0.46
PAC-SYM: Patient Assessment of Constipation Symptoms.
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and prebiotics (synbiotic) with the mentioned dosage for
4 weeks in young men suffering from mild to moderate
constipation could modify the clinical picture. To the best

of our knowledge, the present study was the first one that
evaluated this synbiotic mixture (a combination of four

Table 3: Comparison of stool frequency per week between synbiotic and placebo groups. Data were expressed as mean + standard deviation.

Synbiotic (n = 31) Placebo (n = 29) Mean difference (95% ClI) p-value
Baseline 229+0.78 2.17+0.88 0.11 (-0.31-0.55) 0.02
Week 2 4.81+245 3.48+1.74 1.32(0.21-2.43)
Week 4 5.45+2.91 3.86 +2.47 1.58 (0.18-2.99)

Cl: confidence interval

Table 4: Comparison of “Patient assessment of constipation symptoms questionnaire” (PAC-SYM) values at baseline, weeks 2 and 4 in the synbiotic and placebo groups.
Data were expressed as mean * standard deviation.

Synbiotic group Placebo group Difference of mean p-Value
(n=31) (n=29) (95% Cl) (repeated measurement)

Abdominal discomfort Baseline 1.39+0.88 1.14 £ 0.87 0.25 (-0.20-0.70) 0.74
Week 2 0.68 +£0.83 0.83+0.75 -0.15 (-0.56-0.26)
Week 4 0.52+0.72 0.79+0.77 -0.27(-0.66-0.11)

Abdominal pain Baseline 1.13+1.12 0.9+0.77 0.23 (-0.26-0.72) 0.43
Week 2 0.74 +£0.89 0.55+0.63 0.19 (-0.21-0.59)
Week 4 0.58 +£0.80 0.55+0.63 0.03 (-0.34-0.40)

Bloating Baseline 2.06 +0.96 1.59 + 1.38 0.47 (-0.14-1.09) 0.77
Week 2 0.84 +£0.89 1+1.10 -0.16 (-0.67-0.35)
Week 4 0.29 £0.52 0.79£0.86 -0.50 (-0.86- -0.13)

Stomach cramps Baseline 1.13+1.06 1.24 £1.02 -0.11 (-0.65-0.42) 0.02
Week 2 0.48 £ 0.62 1.10+1.01 -0.62(-1.05- -0.18)
Week 4 0.23+0.42 0.86 +0.95 -0.63(-1.02- -0.24)

Painful bowel movement Baseline 1.68 + 1.08 1.31+£0.97 0.37 (-0.16-0.89) 0.81
Week 2 0.94 +£0.96 0.93+0.84 0.01 (-0.46-0.47)
Week 4 0.68 +£0.97 0.90 +£0.81 -0.22 (-0.68-0.24)

Rectal burning Baseline 1.58 £1.23 1.03+£1.08 0.55(-0.05-1.14) 0.65
Week 2 0.48 +£0.67 0.59 +1.01 -0.10(-0.54-0.34)
Week 4 0.35+0.60 0.52+0.91 -0.17(-0.56- 0.23)

Rectal bleeding or tearing Baseline 0.29 +0.69 0.34 £ 0.55 -0.05 (-0.38-0.27) 0.60
Week 2 0.16 £ 0.58 0.28 £ 0.45 -0.12 (-0.38-0.15)
Week 4 0.16 +£0.63 0.21+0.41 -0.05 (-0.32-0.23)

Incomplete bowel movement Baseline 2.29+0.97 1.86 £ 0.91 0.43 (-0.06-0.91) 0.56
Week 2 1.26 £ 0.99 1.14 £1.09 0.12 (-0.42-0.66)
Week 4 0.90 +£0.87 1.07 £ 0.96 -0.17 (-0.63-0.30)

Bowel movements too hard Baseline 1.81+£0.98 1.48 £0.95 0.33 (-0.17-0.82) 0.84
Week 2 0.87 £0.92 1.07 £ 0.92 -0.20 (-0.67-0.27)
Week 4 0.61+0.84 0.86 +0.83 -0.25 (-0.68-0.18)

Bowel movements too small Baseline 1.35+1.28 1.45+1.05 -0.10 (-0.70-0.51) 0.03
Week 2 0.55+0.85 1.21+£1.04 -0.66(-1.15- -0.16)
Week 4 0.45+0.81 1.21+£1.08 -0.76 (-1.24- -0.26)

Straining or squeezing Baseline 2.71£0.90 2.38£0.90 0.33(-0.13-0.79) 0.71
Week 2 1.19 £ 1.01 1.45 £ 0.94 0.26 (-0.76-0.25)
Week 4 097+1.16 1.28 £ 0.92 -0.31(-0.85-0.23)

False alarm Baseline 1.94 £ 0.96 1.76 £ 1.35 0.18 (-0.42-0.78) 0.81
Week 2 0.87 £0.88 1+£1.13 0.13 (-0.65-0.39)
Week 4 0.55 +0.67 0.76 £ 1.05 -0.21 (-0.66-0.24)

Abdominal symptoms Baseline 1.42 £0.71 1.22£0.61 0.20 (-0.13-0.55) 0.40
Week 2 0.68 +0.54 0.87 £0.52 -0.19 (-0.46-0.93)
Week 4 0.40+0.43 0.75+0.59 -0.35(-0.61- -0.08)

Rectal symptoms Baseline 1.18£0.72 0.90 + 0.69 0.28 (-0.08-0.65) 0.86
Week 2 0.52 £ 0.60 0.59 £ 0.60 -0.07(-0.38-0.24)
Week 4 0.39£0.52 0.54 +£0.68 -0.15 (-0.45- 0.16)

Stool symptoms Baseline 2.02+0.63 1.79+£0.52 0.23 (-0.06-0.53) 0.44
Week 2 0.94 £ 0.64 1.17 £ 0.65 -0.23 (-0.55- -0.11)
Week 4 0.69 + 0.66 1.03 £ 0.63 -0.34 (-0.67- -0.00)

Overall PAC-SYM Baseline 1.61+0.49 1.37 £ 0.46 0.24(-0.01-0.48) 0.50
Week 2 0.75+0.52 0.92+0.47 -0.17(-0.43-0.8)
Week 4 0.52+0.51 0.81+0.48 -0.29 (-0.55- -0.03)
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lactobacillus bacteria and two bifidobacteria strains, S.
thermophilus and FOS) in functional constipation.

The colon is a pool of a large population of intestinal bac-
teria. An alteration in normal patterns may result in chan-
ging bowel movement and constipation [10, 11]. The idea
of using probiotics for treatment of constipation formed
from reports of dysbiosis in the intestinal bacteria of pa-
tients with chronic constipation [13]. The hypothesis that
colonic bacteria affect colonic motility [25] was supported
by a previous study demonstrating that the administration
of oral vancomycin increased stool frequency in patients
with chronic constipation [26]. Colonisation of probiotics
such as lactobacillus and bifidobacter, produce lactic acid,
acetic acid, and short chain fatty acids (SCFA) stimulating
intestinal motor activity. The probable mechanisms of how
SCFA exert their stimulatory effects on motor activities
of colon is not clear, however, it has been suggested that
SCFA may directly interact with intrinsic (enteric) and ex-
trinsic nerves [27].

In the present study, we found a statistically significant
improvement in stool frequency and stool consistency,
however, our results failed to show a statistically signific-
ant improvement in most of the PAC-SYM items. There
were not statistically significant differences in laxative and
manual manoeuvre usage between the two groups,
however, most of our patients had mild to moderate con-
stipation and did not use these modalities frequently.
Therefore, the absence of an improvement in these items

60
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Figure 2

The perceived effectiveness of treatment in the probiotic and
placebo groups after 4 weeks of treatment is shown. A total of
77.4% of the synbiotic group and 44.8% of the placebo group
regarded the treatment as “effective” or “partially effective” which
was significantly different (p = 0.03).

may be due to infrequent usage of these modalities initially
due to mild to moderate constipation symptoms.

The efficacy of probiotics for treatment of functional con-
stipation has been reported in both paediatrics [28, 29]
and adults [17-19], however, more evidence is still re-
quired for the routine prescription of probiotics for the
treatment of functional and chronic constipation [20]. In a
randomised clinical trial, Koebnick et al. showed that the
probiotic strain L. casei Shirota improved stool frequency
consistency, and constipation symptoms [17]. Amenta and
colleagues completed a before-after study of the effects of a
synbiotic preparation containing B. longum W11 and FOS
combined with moderate physical activity on a group of
297 subjects experiencing constipation associated with a
weight loss programme [30]. They reported improved con-
stipation in subjects who consumed at least 85% of the
prescribed synbiotic preparation. In elderly patients with
constipation, two different strains of L. rhamnosus and Pro-
pionibacterium freudenreichi resulted in a small but signi-
ficant increase in stool frequency whereas using a single
strain did not affect defecation frequency [13].

The effectiveness of L. casei thamnosus in improving func-
tional constipation in children under 10 years of age has
been shown by a randomised clinical trial [28]. Another
study in children showed that lactobacillus GG was not as
effective as an adjunct therapy with lactulose in the treat-
ment of constipation [29]. Moreover, Bekkali et al. repor-
ted that a probiotic mixture of B. bifidum, B. infantis, B.
longum, L. casei, L. plantarum, and L. rhamnosus com-
bined with a toilet training programme increased stool fre-
quency and decreased faecal incontinence episodes in chil-
dren [31]. In spite of this evidence, comparing these studies
with the current study is difficult due to the different stud-
ied samples, different methods, and variation in type, dose
and duration of prescribed probiotics. Most of the studies,
which evaluated effectiveness of probiotics for treatment of
functional constipation like the current study, followed up
the subjects for a short-term period (2—12 weeks) [19, 29].
Further studies with longer follow up periods are required
to evaluate the effectiveness of probiotics for the treatment
of functional constipation.

The probiotics were well tolerated, and no adverse effects
associated with consumption of these supplements have
been reported in any of the trials [20]. Infection and sepsis
are the most serious probable complications of probiotic
administration, particularly in immuno-compromised pa-
tients [24]. No side effects due to the synbiotic mixture
were found in our study, which is in accordance with other
studies investigating the safety of probiotics [14, 32].

Table 5: Comparison of using laxative and manual manoeuvres in the synbiotic and placebo groups.
Synbiotic Placebo p-value
N (%) N (%)
Laxative use Increase 0(0) 1(3.4) 0.82
No change 3(9.7) 4 (13.8)
Decrease 2 (6.5) 2(6.9)
Not use 26 (83.9) 22 (75.9)
Manual manoeuvres Increase 0 (0) 1(3.4) 0.45
No change 4(12.9) 7(24.1)
Decrease 2(6.5) 1(3.4)
Not use 25 (80.6) 20 (69.0)
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This study has several limitations that the readers should
keep in their mind. The study was only performed on
young males and this is the main limitation of this study.
However, there are a few studies that evaluated the effects
of probiotics on constipation only in one sex [19]. Another
concern was related to the small number of the studied
patients. The numbers of people completing the trial, and
whose data have been analysed are too small to draw any
firm conclusions about the benefits, or otherwise, of these
types of preparations. Moreover, our results showed an ef-
ficacy of just this specific commercial mixture in improv-
ing stool frequency and consistency in patients with func-
tional constipation. As commercial supplements may each
contain different individual amounts of pre and probiotics,
the same results might not be achieved with another sup-
plement.

In conclusion, our study showed that this commercially
available mixture of pre and probiotics (synbiotic) is safe
and effective in improving stool frequency and consistency.
However, it failed to find a significant difference between
the two groups regarding most of the PAC-SYM items
and its overall score. Further studies with longer follow up
periods and larger samples including females and elderly
people are required to confirm the efficacy of this mixture
in improving functional and chronic constipation.
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