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Objectives To evaluate the beneficial effects of Lactobacillus reuteri (DSM 17938) in infants with functional
chronic constipation.
Study design A double-blind, placebo-controlled, randomized study was conducted from January 2008 to
December 2008 in 44 consecutive infants at least 6 months old (mean age ! SD, 8.2 ! 2.4 SD; male/female, 24/
20) admitted to the Gastrointestinal Endoscopy and Motility Unit of the Department of Pediatrics, University ‘‘Fed-
erico II’’ of Naples, with a diagnosis of functional chronic constipation. The 44 infants with chronic constipation were
randomly assigned to 2 groups: group A (n = 22) received supplementation with the probiotic L reuteri (DSM 17938)
and groupB (n = 22) received an identical placebo. Primary outcomemeasureswere frequency of bowelmovements
per week, stool consistency, and presence of inconsolable crying episodes, recorded in a daily diary by parents.
Results Infants receiving L reuteri (DSM 17938) had a significantly higher frequency of bowel movements
than infants receiving a placebo at week 2 (P = .042), week 4 (P = .008), and week 8 (P = .027) of supplementation.
In the L reuteri group, the stool consistency was reported as hard in 19 infants (86.4%) at baseline, in 11 infants
(50%) at week 2, and in 4 infants (18.2%) at weeks 4 and 8. However, there was no significant difference between
L reuteri and placebo groups in the stool consistency at all weeks (P = .63, week 2; P = .38, week 4; P = .48, week 8).
Similarly, there was no statistically difference in the 2 groups in the presence of inconsolable crying episodes. No
adverse effects were reported.
Conclusions The administration of L reuteri (DSM 17938) in infants with chronic constipation had a positive effect
on bowel frequency, evenwhen there was no improvement in stool consistency and episodes of inconsolable crying
episodes. Because of their safety profile, probiotics may be an attractive option in the treatment of functional con-
stipation. (J Pediatr 2010;-:---).

C
onstipation is a common and distressing pediatric problem, with a prevalence ranging from 7% to 30% in both western
and non-western countries.1 No organic cause is found in 90% to 95% of children with constipation.2 Only 60% of
children with constipation have successful treatment with laxatives,3 and a sizable proportion of children needs

long-term therapy. After 1 year of treatment, constipation persisted in 53% of children, and 52% of them were still constipated
5 years later.4 Moreover, approximately 30% of children beyond puberty continue to struggle with constipation symptoms,
such as infrequent, painful evacuation of stools and fecal incontinence.3 Development of new therapeutic strategies is necessary
to treat these challenging patients more effectively.

There is growing interest in the use of probiotics in organic and functional gastrointestinal disorders. Probiotics are reported
to be effective in the treatment of inflammatory bowel disease, traveller diarrhea, and constipation.5,6 One rationale for using
probiotics to treat constipation is a report of dysbiosis in the intestinal flora of patients with chronic constipation.7 Functional
constipation in children therefore would seem, on the whole, to induce no bacterial overgrowth, but only changes in selected
bacterial species. The stools of the children with constipation showed a disturbed microbiota characterized by a high clostridia
count in comparison with other genera (bacteroides and Escherichia coli) and a substantial frequency of clostridia and enter-
obacteriaceae species, which are rarely isolated in healthy children. In addition, probiotics might improve intestinal motility;
bifidobacteria and lactobacilli produce lactic acid, acetic acid, and other acids, resulting in a lowering of pH in the colon. A
lower pH enhances peristalsis of the colon and subsequently decreases colonic transit time, which is beneficial in the treatment
of constipation.8

A limited number of studies have been published about the effects of probiotics on constipation in children, but so far there is
no hard evidence to recommend the use of probiotics in children affected by chronic constipation.

The aim of our study was to evaluate the beneficial effects of Lactobacillus
reuteri (DSM 17938), one of the few endogenous Lactobacillus species in the
human gastrointestinal tract, in infants with functional chronic constipation. From the Department of Pediatrics, University of Naples

‘‘Federico II,’’ Naples, Italy

Noos (Italy) provided probiotic and placebo for the study
and it payed for color reproduction charges. The authors
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Methods

A double-blind, placebo-controlled, randomized study was
conducted from January 2008 to December 2008 in 44 con-
secutive formula-fed infants >6 months of age (mean age
! SD, 8.2 ! 2.4 SD; male/female: 24/20) referred for func-
tional chronic constipation to the Gastrointestinal Endos-
copy and Motility Unit of the Department of Pediatrics,
University ‘‘Federico II’’ of Naples, Italy.

Functional constipation is defined by the Rome III Criteria
as having at least two of these symptoms:#2 defecations per
week; history of excessive stool retention and painful or hard
bowel movements; presence of a large fecal mass in the rec-
tum; history of large-diameter stools.9

Infants with organic causes of constipation such as Hirsch-
sprung’s disease, spinal bifida (occulta), hypothyroidism or
other metabolic or renal abnormalities, and mental retarda-
tion, infants taking oral laxatives or antibiotics, and infants
who were fed breast milk and formula with the addition of
probiotics, prebiotics, or both were excluded. Probiotic or
prebiotic food supplements were not allowed through the
study period.

Weaning started in a standard fashion at 5 months of age
with fruit followed by weaning purees with a dose of 0.5 g/Kg/
day of fiber, according to guideline proposed by the Ameri-
can Academy of Pediatrics Committee on Nutrition.10 At en-
rollment, a medical history was collected and all patients
underwent clinical examination, including rectal digital
examination.

The 44 infants were randomly assigned to 2 groups accord-
ing to an automatically generated randomization list: group
A (n = 22) received supplementation with the probiotic
L reuteri (DSM 17938), and group B (n = 22) was given an
identical placebo. L reuteri (DSM 17938) was administered
at a dose of 108 colony-forming units in 5 drops of a commer-
cially available oil suspension (Reuterin, Noos S.r.l.; BioGaia
AB, Stockholm, Sweden), 30 minutes after feeding, once per
day for 8 weeks. This oil suspension is stable for 24 months at
2"C to 8"C (as documented by themanufacturer). During the
study period, parents were instructed to keep the product re-
frigerated. Excellent compliance has been defined as no
violation of the protocol for the study product intake.

The use of laxatives was not allowed during the treatment
period, whereas glycerin suppository was used only when
there was no defecation for >5 days.

Parents received a stool diary to record the frequency of
daily bowel movements, stool consistency, inconsolable cry-
ing episodes, and the use of enema of their children. Evalua-
tion was conducted during the visits at the outpatient clinic 2,
4, and 8 weeks after the study start. During each visit, the
physician assessed the patient’s diary and examined the child.
Treatment success was defined as $3 defecation per week,
and stool consistency was defined as hard, normal, and
watery. The interpretation of inconsolable infant crying was
left to the mothers. Mothers were asked to report the number
of crying episodes that were difficult to soothe in their babies.

Primary outcome measures were frequency of bowel
movements per week, stool consistency, and presence of in-
consolable crying episodes. Secondary outcome was compar-
ison of the frequency of defecation, stool consistency, and
presence of inconsolable crying episodes in the two groups.
Informed consent was obtained from parents of all the

enrolled patients, and the study was approved by the
independent ethics committee of the University of Naples,
Federico II.

Statistical Analysis
All data were stored in a common database and statistically
analyzed with SPSS software version 8.0 (SPSS, Chicago, Illi-
nois). Comparisons in proportions were made with the c2

test. The Fischer exact test was dependent on the number
of observations. A P value <.05 was considered to be statisti-
cally significant.
The power evaluation for both univariate and multivariate

tests has been computed with the SPSS Multivariate Anova:
population rate, 2.9%; smallest difference, 25%; first type
error, 0.05; second type error, 0.05; P < .05; power, 95%;
case/control, 1/1.

Results

Forty-four infants >6 months old with chronic constipation
were enrolled, and all patients completed the study. Of the 44
infants with constipation, 22 were assigned randomly to
treatment with L reuteri (DSM 17938), and 22 were assigned
to receive a placebo. The study groups were well matched in
age, sex, and constipation characteristics. Age, sex, and base-
line characteristics are shown in the Table.
No differences have been identified in the diet of infants

treated with L reuteri and that of the placebo group.
The frequency of bowel movements (BMs) per week in-

creased in infants who received L reuteri (DSM 17938)
(Figure 1). The frequency of BMs was 2.82 per week at
week 0, compared with 4.77 at week 8 (P = .0001; 95% CI,
#2.75 to #1.16).
In addition, infants treated with L reuteri had a significantly

higher defecation frequency than placebo at week 2 of treat-
ment (P = .042), at week 4 of treatment (P = .008), and at
week 8 of treatment (P = .027).
In the L reuteri group, the stool consistency was reported to

be hard in 19 infants (86.4%) at baseline, in 11 infants (50%)

Table. Age, sex, and baseline characteristics

L reuteri group
(n = 22)

Placebo group
(n = 22)

Age, months (mean ! SD) 8.2 ! 2.4 8.8 ! 2.1
Sex (female/male) 14/8 6/16
BMs/week

1-2/week 31.8% 50%
3-4/week 50% 27.3%
5-7/week 18.2% 22.7%
Hard BMs 66.4% 59.1%
Rectal impaction 72.7% 52.4%
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at week 2, and in 4 infants (18.2%) at weeks 4 and 8 (P = .34,
week 2; P = .01, week 4; P = .01, week 8).

However, there was no statistically significant difference
between the L reuteri and placebo groups in the stool consis-
tency at all weeks (P = .63, week 2; P = .38, week 4; P = 0.48,
week 8; Figure 2).

During the study period, we observed a significant increase
of inconsolable crying episodes in the L reuteri group (P =
.02), whereas a trend toward significance was found in the
placebo group (P = .08). In addition, there was no statistically
significant difference in the 2 groups in the presence of incon-
solable crying episodes at all weeks (P = .64, week 2; P = .50,
week 4; P = .66, week 8; Figure 3).

Compliance with the study preparation was excellent in
94.6% of the infants in the L reuteri group and in 86.9% of
the infants in the placebo group. No adverse effects such as
vomiting, bloating, and increased flatulence were reported.

Discussion

This study demonstrates a significant efficacy of L reuteri
(DSM 17938) on functional chronic constipation of infants.
The frequency of BMs significantly increased from 2.82 per
week at week 0 to 4.77 at week 8 (P = .0001).
Subjects treated with L reuteri (DSM 17938) had a signifi-

cantly higher defecation frequency than subjects receiving
a placebo at week 2 of treatment (P = .042), at week 4 (P =
.008), and at week 8 (P = .027). We found a significant im-
provement of stool consistency in the L reuteri group during
treatment, but no significant difference was shown when
comparing the 2 groups. Similarly, there was no statistically
significant difference in the 2 groups in the presence of incon-
solable crying episodes. There were no clinical adverse events
related to L reuteri (DSM17938). However, we observed a sig-
nificant increase of inconsolable crying episodes in the L reu-
teri group and a trend toward significance was shown in the
placebo group. This seems to be in contrast to earlier studies,
but we could hypothesize that the pathogenesis of the incon-
solable crying episodes in this cohort is different from that of
the infantile colics, which affect infants aged <6 months.9,11

Because of the considerable variation in infant cry character-
istics, it is impossible to define what is normal crying behav-
ior and what is abnormal crying behavior. Bias cannot
explain our findings. Because this study was based on paren-
tal reports, social, cultural, and environmental differences in
maternal perceptions of crying might be an explanation. We
do not believe that the increase of inconsolable crying epi-
sodes was related to the use of L reuteri, because we observed
a higher rate of inconsolable crying episodes in both groups
during the treatment. In addition, L reuteriwas well tolerated,
and no adverse events associated with this supplementation
were reported in any of the existing trials in children.11-14

Loening-Baucke showed that the prevalence rate for con-
stipation, defined by the NASPGHAN and the Rome II crite-
ria, in the first year of life was 2.9%.15-17 Symptoms develops

Figure 1. Frequency of BMs in the L reuteri and placebo
groups. Infants treated with L reuteri had a significantly higher
defecation frequency than infants in the placebo group at
week 2 of treatment (P = .042), at week 4 (P = .008), and at
week 8 (P = .027).

Figure 2. Stool consistency in the L reuteri and placebo
groups. There was no statistically significant difference in the
2 groups in the stool consistency at all weeks (P = .63, week 2;
P = .38, week 4; P = .48, week 8).

Figure 3. Inconsolable crying episodes in the L reuteri and
placebo groups. There was no statistically significant differ-
ence in the 2 groups in the presence of inconsolable crying
episodes at week 0, 2, 4, 8.
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during the first year of life in approximately 40% of children
with functional constipation; peak incidence occurs at the
time of toilet training, between 2 and 4 years of age.18,19 Con-
stipation in infants often corresponds with the change from
breast milk to commercial formula or with the introduction
of solids in their diet. In some babies, an acute episode of
constipation may occur in association with a change in the
diet. Passage of dry and hard stools may cause anal fissures
and pain. Genetic predisposition may play a role because
constipation often dates back to the first months of life,
and many patients have a positive family history of constipa-
tion.20 A study by van den Berg et al evaluating the clinical
course of severe functional constipation in early childhood
demonstrated that, 6 months after initial evaluation, only
69% of the children had recovered, and a relapse in 15% of
them was observed within 3 years.21 In addition, it has
been demonstrated that early age of onset and family history
of constipation are predictive of persistence.22 Despite ther-
apy, constipation is still present in 30% of children after pu-
berty.3 It is clear that an early therapeutic intervention could
beneficially contribute to the outcome of constipation in in-
fant. Although there is evidence that gut flora is important in
gut motility, there is little evidence that gut flora is abnormal
in constipation.23,24 Hyams et al had evaluated the stool char-
acteristics of young infants and found that breastfed infants
as group passed twice as many BMs than infants receiving
cow’s milk formulas and that infants receiving soy formula
had hard/firm stools significantly more often than breastfed
and other formula-fed infants.25 This data may be related
to differences in microflora. The number of bifidobacteria
is higher in breastfed babies. Breast milk has an optimal
whey protein composition, rich in a-lactalbumin, lactose,
and with low phosphorus content. Part of the lactose escapes
digestion and is fermented, releasing water (that moves into
lumen to soften stools) and short-chain fatty acids (that
lower the pH and provide fuel for bifidobacteria). Lactose
passes through normal digestion, resulting in the production
of lactic acid, which has a low buffering capacity. Because of
this, intestinal pH decreases and bifidobacteria proliferate.26

In adults, one double-blind, randomized trial showed that
L casei Shirota improved gastrointestinal symptoms in pa-
tients with chronic constipation.27 A small non-randomized
open clinical trial in elderly subjects showed that supplemen-
tation with a combination of L rhamnosus and Propionibacte-
rium freudenreichii increased defecation frequency compared
with a group receiving L reuteri and an unsupplemented
group. No reduction in laxatives use was observed.28

A randomized controlled trial addressed the use of probi-
otics in the treatment of children with constipation and con-
cluded that Lactobacillus GG was not an effective adjunct to
lactulose.29 In addition, a recent double-blind, placebo-con-
trolled, randomized study in children with chronic constipa-
tion showed an increase in defecation frequency, but there
was no statistically significant difference in efficacy between
magnesium oxide and Lactobacillus casei rhamnosus
(Lcr35).30 A pilot non-randomized, non-placebo controlled
study showed that a mixture of probiotics, containing Bifido-

bacteria and Lactobacilli, has positive effects on frequency of
bowel movements, stool frequency, number of fecal inconti-
nence episodes, and presence of abdominal pain.31

In our study, we recruited infants >6 months old to avoid
subjects with dyschezia. Dyschezia is seen in the first few
months of life and can occur several times a day. The symp-
toms improve without intervention, and parents should
abstain from rectal stimulation.15

In conclusion, this prospective, placebo-controlled, dou-
ble-blind study demonstrates the efficiency and safety of
L reuteri DMS 17938 in infants with functional constipation
to increase stool frequency. On the basis of our results, pro-
biotics as a natural, safe, and well-tolerated treatment may
provide a simple and attractive way to treat infantile func-
tional chronic constipation. A possible link between consti-
pation and changes in intestinal flora needs to be evaluated
in the future. n
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28. Möllenbrink M, Bruckschen E. Treatment of chronic constipation with
physiologic Escherichia coli bacteria. Results of a clinical study of the
effectiveness and tolerance ofmicrobiological therapywith the E coliNis-
sle 1917 strain (Mutaflor) Med Klin (Munich) 1994;89:587–589.

29. Banaszkiewicz A, Szajewska H. Ineffectiveness of Lactobacillus GG as an
adjunct to lactulose for the treatment of constipation in children:
a double-blind, placebo-controlled randomized trial. J Pediatr 2005;
146:364-9.

30. Bu LN, Chang MH, Ni YH, Chen HL, Cheng CC. Lactobacillus casei
rhamnosus Lcr35 in children with chronic constipation. Pediatr Int
2007;49:485-90.

31. Bekkali NL, BongersME, Van den BergMM, LiemO, BenningaMA. The
role of a probiotics mixture in the treatment of childhood constipation:
a pilot study. Nutr J 2007;6:17.

- 2010 ORIGINAL ARTICLES

Lactobacillus reuteri (DSM 17938) in Infants with Functional Chronic Constipation: A Double-Blind, Randomized, Placebo-
Controlled Study

5

ARTICLE IN PRESS


	Lactobacillus reuteri (DSM 17938) in Infants with Functional Chronic Constipation: A Double-Blind, Randomized, Placebo-Controlled Study
	Methods
	Statistical Analysis

	Results
	Discussion
	References


