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INTRODUCTION

The prevalence of chronic 
constipation in the general 
population ranges from 15% to 
25% [1, 2]. �is condition a�ects 
patients of all ages and gender 
and severely impacts on their 
quality of life.

�e diagnosis of functional 
c onst ip at i on  i s  nor ma l ly 
performed according to the 
Rome III Criteria for Functional 
Gastrointestinal Disorders [3]. 
Several review articles on the 
role of different treatments 
for chronic constipation were 
recently published [2, 4, 5]. 
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ABSTRACT

Background & Aims: �ere is a growing interest for the use of probiotics for chronic constipation. A recent 
randomized controlled trial (RCT) showed a positive e�ect of Lactobacillus reuteri (L. reuteri) on bowel 
movement frequency in infants with chronic constipation. �e aim of the present study was to evaluate the 
e�ects of L. reuteri in adult patients with functional constipation.
Methods: A double-blind, placebo RCT was conducted in 40 adults (18M/22F, 35±15 years) a�ected by 
functional constipation according to the Rome III criteria. Patients were randomly assigned to receive 
a supplementation of  L. reuteri (DSM 17938), or matching placebo for 4 weeks. �e increase of bowel 
movements/week was the primary outcome, while the improvement of stool consistency was the secondary 
outcome. 
Results: At week 4, the mean increase in bowel movements/week was 2.6 (SD±1.14, 95% CI:1.6-3.6) in the L. 
reuteri group  and 1.0 (SD±1. 95% CI:0.12-1.88) in the placebo group (p=0.046). At the end of the treatment, 
the mean bowel movements/week was 5.28±1.93 in the L. reuteri group and 3.89±1.79 in the placebo group. 
�ere was a not signi�cant di�erence in the stool consistency between the two groups. 
Conclusions: L. reuteri is more e�ective than the placebo in improving bowel movement frequency in adult 
patients with functional constipation as previously demonstrated in children, even if it seems to have no 
e�ect on stool consistency. 
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�ere is a growing interest in the use of probiotics in organic 
and functional gastrointestinal disorders, particularly for the 
treatment of in�ammatory bowel disease, traveler’s diarrhea 
and constipation [6]. �e alteration of the normal intestinal 
microbiota in chronic constipation provides a rationale for 
the use of probiotics in this setting [6]. In fact, gut microbiota 
a�ects intestinal motility, and when imbalanced, it could play a 
key role in the development of some gastrointestinal disorders 
such as constipation [7].

Probiotics are de�ned as “live microorganisms which, 
when ingested in adequate amounts, confer a health bene�t to 
the host”. Lactobacilli and Bi�dobacteria are the most studied 
species showing a high safety pro�les. Both are able to produce 
short chain fatty acids reducing the level of intraluminal pH, 
thus promoting colonic peristalsis, which is bene�cial for the 
treatment of constipation [7, 8]. 

A systematic review was recently performed to evaluate the 
use of probiotics in the treatment of functional constipation 
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both in adults and children; the authors concluded that 
probiotics statistically improved the stool consistency and 
frequency [9].

A large randomized controlled trial (RCT) that compared 
the e�ect of di�erent probiotics (Lactobacillus plantarum and 
Bi�dobacterium breve, or Bi�dobacterium lactis) to placebo, 
showed a signi�cant improvement in all aspects of constipation 
using probiotic regimens [10]. In adults, a�ected by irritable 
bowel syndrome (IBS)-constipation type, the supplementation 
with Lactobacillus casei Shirota increased the frequency of 
defecations and the so�ness of the stool [11] .

Moreover, a recent pilot study that evaluated the e�ect of a 
mixture of various probiotics in children showed therapeutic 
effects both on constipation and on abdominal pain [8].  
Finally, a large RCT performed on children with functional 
constipation demonstrated the e�ectiveness and safety of 
Lactobacillus reuteri (L. reuteri) (DSM 17938) supplementation 
for eight weeks in increasing the number of bowel movements 
and stool frequency [6].

On the basis of this last study, we carried out a similar 
double-blind placebo-controlled trial to evaluate the bene�cial 
e�ects of L. reuteri (DSM 17938) in adults with functional 
chronic constipation.

PATIENTS AND METHODS

A double-blind, placebo-controlled, randomized trial, was 
conducted (from January to June 2012) on 40 consecutive adult 
patients (18M/22F; mean age 35.6±15 years) admitted to the 
Gastroenterology Unit of the Catholic University of Rome 
with a diagnosis of functional constipation according to the 
Rome III criteria.

Exclusion criteria were hypothyroidism or other metabolic 
or renal diseases, antibiotic treatment, probiotic or prebiotic 
supplementation and the use of oral laxatives in the last month.
Patients were evaluated in a clinical setting by a physician at 
enrollment and at the end of therapy.

At enrollment, medical history (including the taken drugs), 
physical examination, laboratory tests (blood cell count, 
hepatic and renal function, electrolytes) were collected. All 
patients received a stool diary to record the frequency of daily 
bowel movements and to evaluate stool consistency, using the 
Bristol Stool Scale (BSS), during the four weeks of study. 

Patients were asked to �ll a diary card in order to record any 
“adverse experience” (causing discomfort and/or interrupting 
the subject usual activity) during the treatment periods and to 
record every time they did not assume the prescribed doses. 
�e diary was analyzed by physicians.

We considered the stool consistency as hard if it was 
separated in hard lumps, nut- or sausage-shaped (Type 1-2-
3); as normal if it was like a sausage or snake, smooth and so� 
(Type 4-5); and as watery if mushy or entirely liquid (Type 6-7). 

At baseline, the mean of bowel movements/week in all 
patients of the study was 2.79 (SD: ±0. 66, 95% CI: 2.24 to 3.36). 

�e 40 patients were randomly assigned into two groups 
according to an automatically generated randomization list: 
group A (n= 20) received supplementation with the probiotic 
L. reuteri (DSM 17938), and group B (n = 20) was given a 
matching placebo. 

Patients were informed by a blind investigator that such a 
supplement could o�er help in improving constipation. Boxes 
containing placebo had the same shape, dimension, trade mark 
indication and contained the amount of sachet of boxes containing 
L. reuteri. �ey were provided by the probiotic producer. 

L. reuteri (DSM 17938) was administered in the dose of 
108 colony-forming units (CFU) in tablets of a commercially 
available preparation (Reu�or, Italchimici, Pomezia; BioGaia 
AB, Stockholm, Sweden), 30 minutes a�er feeding, twice per 
day for 4 weeks. �e preparation was stable for 24 months at 
≤25°C (as documented by the manufacturer). During the study 
period, patients were instructed to store the product according 
to the recommended temperature. In particular, the tablets 
could be stored at room temperature 25°C; at 30°C the product 
is stable for 3 months. Because L. reuteri is a living organism, 
for long storage periods it is preferable not to freeze the tablets 
but to refrigerate them at 2-8°C. 

Finally protocol adherence was veri�ed through a tablet 
count of the medication containers returned by subjects the 
day a�er �nishing therapy and by directly asking the subjects 
about the completion of the therapy. Patients were asked not 
to change the usual diet and habits. �e use of oral laxatives 
was not allowed (glycerin suppository was recommended only 
when there was no defecation for >5 days). 

All patients gave written informed consent, and the study 
was approved by the independent Ethics Committee of the 
Catholic University of Rome and conducted in accordance 
with the Declaration of Helsinki. Subjects did not receive any 
payment for the participation in the study.

The primary endpoint was the increase of bowel 
movements/week frequency, while the secondary endpoint 
was the improvement of stool consistency according to BSS. 

Intention to treat and per protocol analysis was performed.

Statistical analysis
This study has been designed as a proof-of-concept; 

therefore sample size calculation was not performed. All data 
were stored in a common database and statistically analyzed 
with SPSS software version 8.0 (SPSS, Chicago, Illinois).  
Results were expressed as means. �e Student’s t test was 
performed to compare the two means (group A and group B). 
A p value <0.05 was considered to be statistically signi�cant. 

RESULTS

Forty consecutive patients with chronic constipation were 
enrolled, and all patients completed the study. �e number of 
patients per protocol and intention to treat analysis was the 
same. �e study groups were well matched for age, gender and 
constipation characteristics (Table I).

All patients were well informed and took more than 95% 
of the prescribed doses for four weeks of treatment. No drops 
out were observed (0/40 patients). 

None of the patients recorded an “adverse experience” that 
interrupted the usual activity during the treatment periods.

Bowel movements
Group A experienced a signi�cant increase in the frequency 

of bowel movements/week, expressed in mean, than group B. 
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Particularly, at week 4, the mean increase in bowel movements/
week was 2.6 (SD ±1.14, 95% CI: 1.6 to 3.6) in group A and 
1.0 (SD: ±1, 95% CI: 0.12 to 1.88) in group B (P=0.046), 
respectively (Fig. 1).

At the end of the treatment, the mean of bowel movements/
week was 5.28±1.93 in group A and 3.89±1.79 in group B (95% 
CI 0.19 to 2.98, p=0.023), respectively (Fig. 2).

The frequency of bowel movements/week in group A 
(L. reuteri) increased from 2.68 at week 0 to 5.28 at week 4 
(p<0.0001, 95% CI 1.65 to 3.54). 

No adverse e�ects related to the use of probiotics were 
reported during the trial.

Three patients in group A and 5 patients in group B 
reported the use, only once, of suppositories during the 4 
weeks of treatment.

Stool consistency
At baseline, in the L reuteri group, the stool consistency 

was reported to be hard (type 1-2-3 BSS) in 16/20 (80%) 
and normal (type 4-5 BSS) in 4/20 (20%) while at the end of 
therapy it became hard in 12/20 (60%), normal in 6/20 (30%) 
and watery (type 6-7) in 2/20 (10%). At baseline, in the placebo 
group, the stool consistency was hard in 15/20 (75%) and 
normal in 5/20 (25%), and at the end of the therapy (4 week) 
it became hard in 65%, normal in 30% and watery in 5% of 
the patients (Figs. 3, 4).

However, there was no statistically signi�cant di�erence 
between L reuteri and placebo groups in the stool consistency 
at 4 weeks (p = ns, week 4).

Table I. �e demographic and clinical characteristics of the enrolled subjects 
divided into the two groups (L reuteri and placebo)

L reuteri 
(n=20)

Placebo 
(n=20) 

Gender, n (M/F) 9/11 7/13

Mean age (yrs) ± SD 34.5±16 36.7±14

Bowel movements ± SD 2.68±0.79 2.89±0.52

Stool consistency (Bristol Stool Scale) (%)

Hard 
Normal

80% 
20%

75%
25%

Fig. 1. �e mean increase of bowel movements in the L. reuteri and 
placebo groups a�er four weeks of treatment.

Fig. 2. Frequency of bowel movements in the L. reuteri and placebo 
groups at enrolment (week 0) and at the end of therapy (week 4).

Fig. 3. Stool consistency in the L. reuteri and placebo groups at 
enrolment (week 0).

Fig. 4. Stool consistency in the L.reuteri and placebo groups at the 
end of therapy (week 4).

DISCUSSION

Our study con�rmed, similarly to what was observed 
in children, that the supplementation with L. reuteri (DSM 
17938) signi�cantly improved bowel movements, increasing 
the frequency of evacuations per week in adult patients a�ected 
by chronic functional constipation.

Particularly, at week 4, the mean increase of bowel 
movements/week was higher in the group treated with L. 
reuteri than in the group treated with placebo (P 0.046). 
�e frequency of bowel movements signi�cantly increased 
(P=0.0001) in patients supplemented with L. reuteri twice a 
day for 4 weeks.
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We found a slight and not signi�cant change of stool 
consistency in patients treated with L. reuteri compared with 
the control group. �ere were no side e�ects that interrupted 
the usual activity during the treatment periods.

Chronic constipation has a high prevalence in Western 
countries. It reduces the patient’s quality of life and imposes 
a signi�cant economic burden for the health care system. 
The most common treatments prescribed are osmotic or 
stimulating laxatives, prokinetics (prucalopride), lubiprostone 
and others. Most of them are associated with side e�ects and 
can cause addiction; consequently, they can be used only for 
a limited period [12]. 

Many probiotics have an optimal safety profile, with 
multiple interesting fields of application, in particular 
the possibility to manipulate gastrointestinal motility in 
constipated patients [13]. 

Microbiota can control or in�uence gut motility according 
to the evidence that its disruption a�ects intestinal myoelectric 
complexes in germ-free rats. �e colonization of these animals 
with normal feces or even with a single bacterial strain restores 
normal gut motility complexes [14].  

The bacterial flora influences intestinal motility by 
anaerobic fermentation of carbohydrates and proteins. In 
humans, the �nal products of this process are mainly short-
chain fatty acids (SCFA), acetate, propionate, butyrate and, in 
minor amount, H2, CO2, ammonia and amines. �e activity of 
these SCFA on the smooth muscle contributes to the normal 
gut function [15, 16]. 

A recently published paper showed that L. reuteri increased 
both colonic mioelectric motility complex frequency and 
velocity. �e authors, based upon the e�ects of L. reuteri on the 
adult mouse colon, speculated that this probiotic might have a 
therapeutic potential e�ect in constipated elderly adults [17]. 
However, the exact mechanisms underlying the enhancements 
of gastrointestinal transit by probiotics are not yet completely 
understood.

Many papers which evaluate the e�ect of di�erent strains 
of Lactobacilli spp. (casei, reuteri, plantarum) or Bi�dobaterium 
spp. (breve) showed a bene�cial e�ect on chronic constipation 
with an increase in bowel movements, defecation frequency, 
and a decrease of abdominal pain both in children and adults 
[10].

Our study con�rmed that the L. reuteri supplementation, 
even if only for four weeks, improves bowel movements in 
adults with chronic constipation. Also, in our patients, L. 
reuteri improved stool consistency, even if without a statistically 
signi�cant di�erence compared to placebo, probably due to the 
limited time of treatment. One possible explanation could be 
the enhanced water and electrolyte secretion due to probiotic 
activity that may so�en the stools [18, 19].

In accordance with the literature regarding the safety of 
L. reuteri DSM17938 [13, 20] and of other probiotics [21-24], 
no side e�ects in the group treated with this strain were found 
during our study. 

Even if probiotics are not yet recommended in the pyramid 
of chronic constipation management [25], according to our 
opinion, they may be a good alternative in patients a�ected 
by functional chronic constipation.

CONCLUSION 

�is prospective, double blind, placebo controlled trial 
shows the efficacy of L. reuteri (DSM 17938) in adults 
with chronic functional constipation for increasing bowel 
movements. 

�e positive results of four weeks L. reuteri supplementation 
suggest that a long term administration of this strain could be 
safe and bene�cial in constipated patients.
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