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Abstract
AIM: To assess the effects and safety of Lactobacillus 
casei rhamnosus  LCR35 complete freeze-dried culture 
(LCR35) in patients suffering from irritable bowel syn-
drome (IBS).

METHODS: A randomized, double-blind pilot study 
was performed in 50 patients complaining of IBS symp-
toms complying with Rome Ⅲ criteria. Patients were al-
located to receive either LCR35 (n  = 25) at a minimum 
daily dose of 6 × 108 colony forming units or placebo  
(n  = 25) for 4 wk. At inclusion, after treatment and 
2 wk later, patients completed the IBS severity scale. 
Change from baseline in the IBS severity score at the 
end of treatment was the primary efficacy criterion. 
Changes were compared between groups in the whole 
population and in IBS subtypes (IBS with predominance 
of constipation, IBS with predominance of diarrhoea, 
mixed IBS, unsubtyped IBS). The presence of lactoba-
cillus casei rhamnosus  in stools was investigated at in-
clusion and at the end of treatment. The gastrointesti-
nal quality of life questionnaire and the hospital anxiety 
and depression (HAD) scale were also completed. 

RESULTS: Both groups were balanced for baseline 
characteristics. In 85% of patients, stool analyses 
showed that lactobacillus casei rhamnosus  able to 
survive in the digestive tract. In the whole population, 
improvements in the IBS severity score did not differ 
significantly between treatments with a 25% decrease 
after 4-wk treatment, and a 15% decrease from base-
line 2 wk later in both groups. In IBS subgroups, sta-
tistical analysis could not be performed due to small 
sample size, but a clinical response in favour of LCR35 
was observed in IBS patients with predominance of di-
arrhoea: no change in the symptom severity score was 
seen with the placebo after 4 wk treatment, whereas a 
clinically relevant decrease occurred with LCR35 (-37% 
vs  -3%). Furthermore, in spite of an increase in symp-
tom intensity, the IBS severity score was maintained 
below the baseline value 2 wk later with LCR35 (-19% 
from baseline), whilst a slight 5% increase from base-
line was observed with placebo. In the IBS subgroup 
with predominance of diarrhoea only, a clinically rel-
evant decrease in abdominal pain severity score (-36%) 
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was observed with LCR35, whereas no change occurred 
with placebo. In mixed IBS patients, the 20% and 30% 
decreases in the IBS severity score observed after treat-
ment with LCR35 and placebo, respectively, were main-
tained 2 wk later in both groups. A clinical response 
slightly in favour of placebo was observed at the end of 
the treatment period in IBS patients with predominance 
of constipation (-41% vs  -20%) and unsubtyped IBS pa-
tients (-47% vs  -17%), with the same value maintained 
2 wk later. In both groups, no clinically relevant changes 
were observed either for the gastrointestinal quality of 
life index or HAD score. Thus, these results suggest that 
sub-grouping of IBS patients may be important for opti-
mizing treatment responses by the physician.

CONCLUSION: This pilot study suggests that LCR35 
could have some efficacy in IBS patients complaining 
of diarrhoea. These preliminary results need to be con-
firmed in larger studies.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Irritable bowel syndrome (IBS) is a common functional 
bowel disorder, with an estimated worldwide prevalence 
of  10%-20% among adults and adolescents[1]. IBS is the 
most common diagnosis made by gastroenterologists. 
IBS contributes considerably to disability, absence from 
work or school and increased health-care costs[2]. As no 
curative treatment is available, therapy for IBS is palliative 
and supportive, targeting specific symptoms, but is noto-
riously unsatisfactory[3,4]. 

Studies have observed altered intestinal microflora in 
IBS patients and an increase in symptoms after enteric 
infections, suggesting that restoration of  the intestinal 
microflora may be a useful therapeutic goal[5-8].

Lactobacilli are a component of  the commensal mi-
crobiota of  both the small and large intestinal tract of  
humans and animals. They are frequently used as pro-
biotics and have a long history of  safe consumption in 
food[9]. Probiotics, live microbiologic organisms found 
in foods and supplements, are supported by enough evi-

dence to recommend their use in the treatment of  IBS. 
This therapeutic class is gaining popularity for the treat-
ment of  multiple gastrointestinal disorders and a recent 
meta-analysis suggests that probiotics offer promise for 
the treatment of  IBS[10]. Probiotics reportedly bind to 
small and large bowel epithelium and produce substances 
with antibiotic properties that may inhibit attachment 
and invasion by pathogenic organisms[11,12]. Probiotics 
may also modulate gastrointestinal luminal immunity by 
changing the cytokine and cellular milieu from a pro-
inflammatory to anti-inflammatory state[13]. This immu-
nomodulatory effect also attenuates the visceral hyper-
sensitivity characteristic of  IBS[7,14]. It has been speculated 
that each individual bacterial strain or a combination 
of  strains may affect select subclasses of  symptoms[15]. 
Whatever the underlying mechanism, in order to produce 
their health effects, the probiotic microorganisms must 
be able to survive within the gastrointestinal tract.

LCR35 complete freeze-dried culture has been suc-
cessfully exploited commercially as a pharmaceutical 
product for its antidiarrhoeal properties for more than 
50 years. In vitro investigations showed that this strain has 
probiotic activities such as the ability to adhere to intes-
tinal cells and antibacterial activity against a large variety 
of  pathogens[16]. Colonization by this probiotic in the 
gastrointestinal tracts of  mice and humans has been stud-
ied and the findings suggest that LCR35 is able to survive 
in vivo[17]. In a study on mouse dendritic cells, Lactobacillus 
casei appears to be a probiotic which, in small concentra-
tions, induces the production of  large quantities of  anti-
inflammatory interleukins[18]. 

Thus, the therapeutic potential of  probiotic bacteria - 
especially lactobacilli- reported in literature, as well as the 
research performed on LCR35, suggest a beneficial effect 
of  this strain on the symptomatology of  IBS patients. 

The objective of  this pilot study was to assess the 
efficacy and tolerability of  the completely freeze-dried 
culture of  Lactobacillus casei rhamnosus, LCR35, by measur-
ing its effects on the symptomatology of  IBS and evalu-
ating its impact on the gastrointestinal quality of  life and 
anxiety/depression level in patients suffering from IBS 
satisfying the Rome Ⅲ diagnostic criteria.

MATERIALS AND METHODS
This was a prospective, multicentre, randomized, double-
blind, placebo-controlled pilot trial on two parallel groups.  
Patients were recruited from the outpatient clinics of  the 
Department of  Gastroenterology of  3 university hos-
pitals (in Clermont-Ferrand, Nice and Rouen) and one 
private medical centre in Clermont-Ferrand. The study 
was conducted in accordance with Good Clinical Practice 
(CPMP/ICH/135/95), the French regulations, and the 
Declaration of  Helsinki and subsequent World Medical 
Assemblies. The trial was approved by the regional Eth-
ics Committee (CPP Sud Est Ⅵ) on March 7th, 2008 and 
was registered by the French Health Authorities with the 
identifier number 2008-A00010-55.
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Patient enrolment
Eligible patients were those fulfilling the Rome Ⅲ criteria 
for IBS[19], whatever the subtype of  IBS: IBS with pre-
dominance of  constipation, IBS with predominance of  
diarrhoea, mixed IBS and unsubtyped IBS. At screening, 
the Hamilton scale[20] was used to exclude depressive pa-
tients. Inclusion criteria were: both genders, age between 
18 and 70 years, availability of  morphological, radiologi-
cal and/or endoscopic data verifying the integrity of  the 
digestive tract during the last 5 years, moderate symptom 
intensity (IBS severity score between 150 and 300 -see 
below-), efficient contraceptive method for women of  
child-bearing age. The non-inclusion criteria were: denied 
written informed consent, immunodeficiency or any seri-
ous illness or any progressive disease.

The following treatments were prohibited throughout 
the trial: other probiotics, antibiotics, anti-inflammatories, 
and any drugs aiming to treat IBS (antispasmodics, clays, 
etc.). Paracetamol was authorized to relieve pain at a daily 
dose ≤ 3 g/d; bisacodyl (no more than one tablet per 
day) and loperamide (≤ 6 capsules per day) could be 
used for no more than 2 consecutive days for constipa-
tion and diarrhoea, respectively. Psychotropic drugs (an-
tidepressants or anxiolytics) were authorized if  patients 
had been previously treated for several weeks without any 
modification of  the dosage within the month preceding 
their enrolment into the study. 

Procedures and treatment
After a screening visit (V1) performed 10 to 14 d before 
inclusion, patients had to attend 3 visits over a 6-wk pe-
riod: V2 on day 0 involved randomization and treatment 
initiation; V3 was scheduled at the end of  the 4-wk treat-
ment period (between day 28-day 32) and V4 was planned 
2 wk after the end of  treatment (between day 42-day 46).

At screening, after obtaining informed consent, the 
Rome Ⅲ criteria were checked. Patients were instructed 
not to change their eating habits as to dietary fibre intake 
except for fermented milk and any food supplement like-
ly to contain probiotics which were forbidden through-
out the entire study period.

At visit 2, each potentially eligible patient was evaluated 
by a full review of  clinical history and physical examination 
and their transit was assessed using the Bristol stool form 
scale[21]. Each subject completed the IBS severity scale[22], 
the gastrointestinal quality of  life index (GIQLI) question-
naire[23] and the hospital anxiety and depression (HAD) 
scale[24-26]. Subjects eligible for the treatment phase were 
identified by a serial number and were randomly assigned 
to receive either LCR35 complete freeze-dried culture or 
the placebo, in a 1:1 ratio. Each treatment was provided 
in gelatine capsules and 3 capsules had to be taken once 
daily in a fasting state for 4 wk. One capsule of  LCR35 
contained 250 mg of  product (total freeze-dried culture of  
Lactobacillus casei variety rhamnosus with a concentration of  
at least 2 × 108 CFU). Placebo capsules were identical in all 
aspects to the verum, thus allowing effective blinding. All 
capsules had to be taken in the morning while fasting, with 
a glass of  non-alcoholic drink at ambient temperature in 

order to avoid a decrease in the number of  LCR35.
At visit 3, after 4 wk treatment, a clinical examination 

was performed and patients completed the IBS severity 
scale, the GIQLI questionnaire, the HAD scale and the 
Bristol stool form scale. They did the same at visit 4, 2 
wk after the end of  the treatment.

Adverse events and medication compliance were mo-
nitored throughout the study period.

Compliance was also evaluated by the presence or ab-
sence of  Lactobacillus in the faeces which were collected at 
inclusion and at the end of  the 4-wk treatment period. All 
samples were aliquoted into 2 faecal culture cups and fro-
zen at -80 ℃. After extraction of  total bacterial DNA (kit 
QIAamp Mini Kit for stool QIAGEN), the presence of  
Lactobacillus casei variety rhamnosus was specifically determined 
by qualitative polymerase chain reaction (PCR - primer pairs 
hyb-21[27]) - cycles of  amplification [(94 ℃, 5 mn - 94 ℃, 30 s; 
56 ℃, 30 s; 72 ℃, 1 mn/kb) × 33, 72 ℃, 7 mn].

Questionnaires
The IBS severity scoring system is a self-administered 
questionnaire initially developed and validated by Francis 
et al[22] of  which the French version has been previously 
validated[28]. It is composed of: (1) two items concerning 
the presence of  abdominal pain and bloating (response 
yes or no); (2) four visual analogue scales measuring in-
tensity of  pain, bloating, relief  following defecation and 
impact of  symptoms on general QoL; and (3) an item 
on the number of  days of  suffering during the preced-
ing 10 d. It provides a quantitative score ranging from 0 
to 500 enabling grouping patients by symptom severity 
from mild to severe forms [(0-150) = mild, (150-300) = 
moderate, > 300 = severe]. Furthermore, previous stud-
ies have shown a positive correlation between this sever-
ity score and QoL of  IBS patients[28,29].

In this study, the IBS severity score was used as the 
primary efficacy variable. Patients with an IBS severity 
score reduced by 50% after 4 wk of  treatment were con-
sidered “responders”.

The GIQLI[23] is a validated tool to measure quality 
of  life related to gastrointestinal diseases. The GIQLI 
questionnaire includes 36 items asking about symptoms, 
physical status, emotions, social dysfunction, and effects 
of  medical treatment. Higher scores, better GI-specific 
health-related quality of  life.

The HAD scale[24-26] was designed to assess the contri-
bution of  mood disorder, especially anxiety and depres-
sion, in order to understand the experience of  suffering 
in the setting of  medical practice. The lower the HAD 
score, the lower the depression and anxiety level.

Ethical issues
All patients provided informed consent. Participation 
in the study was voluntary, and patients were allowed to 
withdraw at any point without giving an explanation.

Statistical analysis
For this pilot study, due to the lack of  significant data in 
the literature, we arbitrarily considered that 60 subjects 
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would be enrolled.
Statistical analysis was performed using version 9.1.3 

Windows of  SAS® software. Inclusion was considered as 
baseline. 

The primary efficacy endpoint was the change in the 
IBS severity score at the end of  the 4-wk treatment pe-
riod. Other efficacy variables were considered as second-
ary: changes in the IBS severity composite score at the 
end of  the study, changes in the IBS severity score refer-
ring to IBS subtypes, distribution of  patients according to 
symptom severity classes, number of  responders, changes 
in the abdominal pain severity score (sub-item of  the IBS 

severity score; pain is one of  the key features of  many of  
the functional gastrointestinal disorders), changes in the 
GIQLI and HAD score.

Efficacy results were similar on the “full analysis set” 
(FAS) and the “per-protocol set”, therefore, only results 
based on the FAS are reported.

Absolute and relative changes from baseline in the 
IBS severity score, the GIQLI and the HAD score were 
compared between both treatment groups using the two-
sided Student’s t-test with a 5% significance level. The 
same test was used to assess changes in the IBS severity 
score in the IBS sub-groups (IBS with predominance of  
constipation, IBS with predominance of  diarrhoea, mixed 
IBS and unsubtyped IBS). The distribution of  patients 
according to IBS severity score classes was described in 
both groups at each visit. In the whole population and in 
the four IBS sub-groups, the percentages of  “responders” 
were compared between treatment groups using the χ 2 
test or the Fisher’s exact test. Data from the Bristol stool 
form scale could not be analysed because of  an impor-
tant number of  missing data.

RESULTS
The flow of  subjects through the protocol is described in 
Figure 1.

Fifty-two patients were screened for the study. All of  
them fulfilled the inclusion criteria and were randomized 
equally into two groups. Among the 52 included patients, 
5 discontinued and 47 completed the study. Prior to un-
blinding of  the data, 2 patients without primary criterion 
evaluation at V3 were excluded from the FAS, and 8 sub-
jects were deemed non-evaluable because of  major de-
viations (among them 3 were premature dropouts), thus 
providing a FAS of  50 patients (25 in each group) and a 
PP population of  44 (21 in the LCR35 group and 23 in 
the placebo group).

Baseline characteristics of IBS patients
Table 1 summarizes demographic data and disease-related 

Evaluated after 4-wk treatment (V3) 
n  = 26

Evaluated after 4-wk treatment (V3) 
n  = 25

Evaluated at the end of the study (V4) 
n  = 24

Screened patients (V1) 
n  = 52

1 dropout for 
insufficient response 

Included and randomized to treatment (V2) 
n  = 52

Evaluated at the end of the study (V4) 
n  = 23

3 dropouts because of 
symptom worsening

1 dropout because of antibiotics 
intake

n  = 26
Placebo group

n  = 26
CR35 group

Figure 1  Disposition of patients.

Table 1  Demographic and disease-related baseline character-
istics (mean ± SD)

Placebo 
(n  = 25)

LCR35 
(n = 25)

Sex, n (%)
   Male   5 (20.0) 10 (40.0)
   Female 20 (80.0) 15 (60.0)
Age (yr)     48.0 ± 10.8     46.1 ± 11.3 
Height (cm) 163.2 ± 7.6 168.2 ± 7.6 
Weight (kg)    65.5 ± 13.1     66.4 ± 14.9 
BMI (kg/m²)   24.5 ± 4.0   23.4 ± 4.9 
IBS severity score   247.1 ± 43.8   261.5 ± 39.4 
Abdominal pain score     36.7 ± 20.6     44.6 ± 13.2
GIQLI   62.9 ± 8.6   63.9 ± 7.8 
HAD score   16.5 ± 6.4   16.3 ± 6.5 
IBS subgroups
   IBS with predominance of constipation, 
   n (%)

  7 (28.0)   4 (16.0)

      IBS severity score   270.4 ± 28.4 281.5 ± 9.9
   IBS with predominance of diarrhoea   8 (32.0)   7 (28.0)
      IBS severity score   259.6 ± 53.7   286.1 ± 11.2
      Abdominal pain score 36.6 ± 27.2     51.4 ± 12.4
   Mixed IBS, n (%)   6 (24.0) 11 (44.0)
      IBS severity score   222.3 ± 36.7   245.0 ± 42.0
   Unsubtyped IBS, n (%)   4 (16.0)   3 (12.0)
      IBS severity score 218.5 ± 27.1   238.0 ± 63.6

NB: No statistical difference was found between the groups; BMI: Body 
mass index; IBS: Irritable bowel syndrome; GIQLI: Gastrointestinal quality 
of life index; HAD: Hospital anxiety and depression.

Dapoigny M et al . Lactobacillus casei rhamnosus  and irritable bowel
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baseline characteristics of  the IBS patients. Except for a 
higher percentage of  mixed IBS patients in the LCR35 
group (44.0% vs 24.0%), no clinically relevant difference 
was observed between the groups. As required by the pro-
tocol, patients suffered from IBS symptoms of  moderate 
intensity within the interval (150-300), with a mean value 
close to the upper values of  the class in both groups.

Compliance
The presence of  Lactobacillus casei rhamnosus in stools was 
investigated in 27 patients (14 LCR35 and 13 Placebo). 
In 85% of  patients treated with LCR35, Lactobacillus was 
found by qualitative PCR. In one patient in the placebo 
group, no data was available to explain the presence of  
Lactobacillus casei in the faeces collected before and af-
ter treatment. Such a result may reflect the presence of  
LCR35 at a commensal level in some people. Further-
more, in this study, patients suffering from IBS may have 
been previously treated with probiotics.

Response to treatment
In both groups, no clinically relevant changes vs baseline 

were observed during the study either for the GIQLI 
score or for the HAD score.

At the end of  the treatment period, a similar improve-
ment in the abdominal pain severity score was observed 
with the test drug (-13.1 ± 20.5) and the placebo (-11.9 
± 27.5). In patients with predominance of  diarrhoea, no 
change in the abdominal pain severity score was observed 
with the placebo at the end of  the 4-wk treatment period 
(-0.1 ± 26.5), whereas a clinically relevant decrease oc-
curred with the test drug (-18.4 ± 26.3, i.e., 36%). 

In the whole population, the improvements in the IBS 
severity score observed with LCR35 and placebo were 
not significantly different. Indeed, after a 25% decrease 
at the end of  the treatment period (-63.2 ± 100.6 and 
-64.3 ± 95.9, respectively; P = 0.9692), a 15% decrease 
from baseline was observed 2 wk later in both treatment 
groups (-40.6 ± 110.1 and -36.0 ± 109.5, respectively; P 
= 0.8829).

Absolute and relative changes in the four IBS sub-
groups are presented in Table 2.

In IBS patients with predominance of  diarrhoea, the 
clinical response was in favour of  the active drug. Indeed, 
no change in the symptom severity score was observed 
with the placebo at the end of  the 4-wk treatment pe-
riod, whereas a more marked decrease occurred with the 
test drug (-36.6% vs -3.1%). Furthermore, in spite of  an 
increase in the symptom intensity, the IBS severity score 
was maintained below the baseline value 2 wk later with 
the test drug (-19.1% from baseline), whilst a slight 4.9% 
increase from baseline was observed with the placebo.

Even if  no statistical analysis could be performed due 
to the small sample size of  this subgroup, the graphic 
representation of  these results (Figure 2) clearly shows 
the differences in the clinical responses induced by the 
test drug and the placebo in IBS patients with predomi-
nance of  diarrhoea. 

In mixed IBS patients, the response observed at the 
end of  the treatment (a 20% and 30% decrease in the 
IBS severity score with LCR35 and placebo, respectively) 
was maintained at the end of  the study for both treat-

Table 2   Absolute and relative changes from baseline in the irritable bowel syndrome severity score referring to irritable bowel syn-
drome type (mean ± SD)

Placebo (n  = 25 ) LCR35 (n  = 25)

Absolute changes Relative changes (%) Absolute changes Relative changes (%)

IBS with predominance of constipation n = 7 n = 4
   Post-treatment (V3-V2) -109.4 ± 93.1 -41.0 ± 32.7 -56.8 ± 43.9 -20.5 ± 16.5
   End of study (V4-V2)   -61.0 ± 96.0 -23.5 ± 35.0 -27.5 ± 31.6 -10.1 ± 11.3
IBS with predominance of diarrhoea n = 8 n = 7
   Post-treatment (V3-V2)     -1.9 ± 82.8   -3.1 ± 35.6 -105.0 ± 128.4 -36.6 ± 44.7
   End of study (V4-V2)      23.9 ± 119.7    4.9 ± 46.8   -54.9 ± 151.7 -19.1 ± 53.5
Mixed IBS n = 6   n = 11
   Post-treatment (V3-V2)   -70.0 ± 91.4 -31.2 ± 38.8 -50.3 ± 99.4 -21.8 ± 39.7
   End of study (V4-V2)     -68.3 ± 110.6 -30.7 ± 50.1 -53.3 ± 97.4 -20.5 ± 39.9
Unsubtyped IBS n = 4 n = 3
   Post-treatment (V3-V2) -101.8 ± 96.2 -46.7 ± 46.7 -22.0 ± 99.9 -17.4 ± 45.9
   End of study (V4-V2)   -63.8 ± 97.7 -31.3 ± 50.8    21.3 ± 140.8    4.3 ± 51.0

IBS: Irritable bowel syndrome.

0.10

0.05

0

-0.05

-0.10

-0.15

-0.20

-0.25

-0.30

-0.35

-0.40

PLACEBO
LCR35

V2-V3 V2-V4

Figure 2   Relative changes in irritable bowel syndrome severity score 
between V2 and V3, V2 and V4 in irritable bowel syndrome patients with 
predominance of diarrhoea. V2: Baseline; V3: At the end of the 4-wk treat-
ment period, a more marked decrease in irritable bowel syndrome (IBS) sever-
ity score occurred with the test drug (-36.6% vs -3.1% with placebo); V4: Two 
weeks later, the IBS severity score was maintained below baseline with the test 
drug (-19.1%), whilst it slightly increased over baseline (+4.9%) with placebo.
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ment groups, with no relevant clinical difference between 
treatments.

A clinical response slightly in favour of  placebo was 
observed at the end of  the treatment period in IBS pa-
tients with predominance of  constipation (-41% vs -20%) 
and unsubtyped IBS patients (-47% vs -17%). The same 
value was maintained 2 wk later.

After 4 wk of  treatment, the patient distribution ac-
cording to the IBS severity score classes was slightly in 
favour of  the placebo (48% vs 32% of  improved patients, 
Table 3), and this observation correlates with the results 
observed on the main criterion.

The results obtained on the responder rates were in 
accordance with the results reported above. Indeed, the 
percentage of  patients with a 50% reduction in the IBS 
severity score was higher in the placebo group (40% vs 
28%), except for IBS patients with predominance of  di-
arrhoea who showed a responder rate higher with LCR35 
compared to placebo (43% vs 12%).

Adverse events
There were no adverse effects attributable to treatment 
with either LCR35 or placebo.

DISCUSSION
The results of  this placebo-controlled pilot study showed 
that IBS symptoms assessed by the IBS severity score did 
not improve with LCR35 complete freeze-dried culture 
when considering the whole population, and no clinically 
relevant changes vs baseline were observed either for the 
GIQLI score or the HAD score. Yet, when considering 
IBS subtyped patients, it can be seen on the graphic rep-
resentation of  the data that a deterioration in the baseline 
symptom score was never observed with the test drug, 
and the line graphs show that the evolution pattern of  
the IBS severity score differed between the IBS subtypes. 
Indeed, a clinical response in favour of  LCR35 complete 
freeze-dried culture was observed in IBS patients with 
predominance of  diarrhoea.

The efficacy of  therapeutics for IBS is undoubtedly 
impacted by the heterogeneous pathogenesis of  IBS, and 

up to now there is no recognised reference treatment for 
this pathology. Results observed in the present study are 
not surprising because the fact that subgroups of  patients 
with IBS are likely to respond differently to a treatment 
is often discussed in the literature. Thus, sub-grouping 
of  IBS patients may be important both for optimizing 
treatment responses by the practicing clinician as well 
as improving the outcome from clinical trials of  novel 
therapeutic modalities. Thus, some authors also recom-
mend that limiting trials to defined subgroups of  patients 
should be considered to enhance homogeneity of  the 
study population[30,31]. More recently, when validating the 
Rome Ⅲ criteria, Longstreth et al[19] emphasize that “due 
to heterogeneity of  IBS and to the fact that bowel pat-
tern subtypes are highly instable, it may be desirable, in 
both research and practice, to base drug use on a stronger 
bowel pattern predominance”.

Many papers have discussed the difficulties of  the 
methodology to be used in IBS clinical research, and rec-
ommendations have been drawn to minimize bias in tri-
als of  functional GI disorders. Nevertheless, there is no 
consensus on IBS clinical trial methodology; in particular, 
there is no standardized outcome assessments[10,32]. Major 
problems with clinical trial design are the multiple pre-
sentations of  the disease and the placebo response which 
is extremely variable and high, up to 70%. Therefore, it 
is recommended that all IBS trials be placebo controlled 
and it is essential that clinical trials are conducted on con-
sistently identified patients with clearly defined outcome 
measures. These outcome measures should not only deal 
with symptom relief  but also improvement in quality of  
life[30]. As the symptomatology of  IBS is highly unstable, 
the so-called placebo responses may equally well be the 
temporary spontaneous improvements that are part of  
the condition[33]. Furthermore, there is evidence that 
psychiatric disorders have an adverse influence on the 
outcome of  irritable bowel syndrome. Thus, accurate 
measurement of  psychological symptoms as predictors 
of  outcome is an important aspect of  trial design for IBS 
therapy, and selection criteria need to take both physical 
and psychological domains into account[34]. The results 
of  the present study observed in the placebo group con-
firm the importance of  the psychological impact in IBS 
patients.

The design of  the present study complied with the 
recommendations in the literature. It was double blinded 
and placebo controlled and used internationally approved 
diagnostic criteria for a clinical trial in IBS (“Rome Ⅲ 
criteria”[19,35]), in order to allow a homogeneous popula-
tion to be selected. For the assessment of  efficacy, a clear 
well defined outcome measure was chosen as the primary 
efficacy parameter. Indeed, the IBS severity scale is a 
tool which was described in the literature as the only IBS 
symptom severity scale “shown to be responsive to treat-
ment effects”[36]. Thus, the study complied with the rec-
ommendations of  the Rome Committee[37]. The duration 
of  treatment was based on the evaluation of  medicinal 
products recommendations with a main efficacy criterion 
assessed after a 4-wk treatment period[38]. As recom-

Table 3  Distribution of patients according to the irritable 
bowel syndrome severity score classes  n  (%)

Placebo 
(n  = 25)

LCR35 
(n  = 25)

Baseline IBS severity score (V2)
   150-300 (moderate symptoms)   25 (100.0)   25 (100.0)
Post-treatment IBS severity score (V3)
   0-150 (mild symptoms) 12 (48.0)   8 (32.0)
   150-300 (moderate symptoms)    8 (32.0) 13 (52.0)
   > 300 (severe symptoms)   5 (20.0)   4 (16.0)
IBS severity score at the end of study (V4)
   0-150 (mild symptoms)   9 (36.0)   6 (24.0)
   150-300 (moderate symptoms)    8 (32.0) 13 (52.0)
   > 300 (severe symptoms)   8 (32.0)   6 (24.0)

IBS: Irritable bowel syndrome.
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mended in a recent meta-analysis highlighting important 
considerations for the design of  probiotic controlled 
trials[32], every effort was made by the investigators to 
minimize loss-to-follow-up (none occurred in our study) 
and to adhere to “Intent-to-Treat” principles analyzing all 
subjects with the group to which they were originally as-
signed (our main analysis was done on the FAS set).

In our study population, the female predominance for 
IBS (70%), the mean age of  47.1 years, and the symptom 
severity as assessed by the IBS severity score were similar 
to data published in the literature and support the perti-
nence of  our results. The IBS severity score at inclusion 
was close to the one reported in a French observational 
study on 1407 patients in gastroenterological practice 
(254.3 ± 41.9 with a range of  161-299 vs 268.5 ± 85.2 
with a range of  10-487) but all of  our patients had mod-
erate symptom severity, whilst the observational study in-
cluded 45% of  patients with severe symptom intensity[39]. 
The distribution of  patients according to IBS subtypes 
(IBS with predominance of  constipation: 22%; IBS with 
predominance of  diarrhoea: 30%; mixed IBS: 34%; un-
subtyped IBS: 14%) was also similar to that of  an obser-
vational study carried out in 1092 patients recruited by 
159 GPs and 75 gastroenterologists (IBS with predomi-
nance of  constipation: 22%; IBS with predominance 
of  diarrhoea: 26%; mixed IBS: 29%; unsubtyped IBS: 
22%)[40]. The mean value of  the GIQLI score at inclusion 
showed clearly the negative impact of  IBS on the QoL 
of  our patients. The baseline value (63.4 ± 8.1) was lower 
than the value reported in patients in the study carried 
out to validate the French version of  this questionnaire: 
the mean score was 126 for healthy individuals and 96 for 
patients[23].

Factors which might explain the absence of  statisti-
cally significant results in the present trial are as follows: 
This study was a pilot study performed on a rather small 
sample size. The results in favour of  the test drug might 
be confirmed with a statistically significant difference vs 
placebo in a future trial on a larger number of  patients 
and, as discussed above, on a defined subgroup of  pa-
tients (IBS patients with predominance of  diarrhoea and 
mixed IBS subtypes).

Regarding the tool used to assess QoL, it must be 
pointed out that the GIQLI questionnaire is a general-
ist questionnaire for gastroenterological practice. As the 
QoL is known to be particularly altered in patients com-
plaining of  diarrhoea, it may be argued that this evalua-
tion tool was not adapted to assess accurately the impact 
of  diarrhoea on daily QoL. 

In our study performed by gastroenterologists, pa-
tients suffered from marked IBS symptoms with a marked 
negative impact on QoL as shown by baseline values of  
IBS severity score (mean value close to the upper values 
of  the moderate intensity class) and GIQLI (30% lower 
than in patients involved in the study which validated the 
French version of  this questionnaire). The question of  the 
likely impact of  recruitment site has been often addressed 
in the literature[19].

In the French observational study carried out in 2000, 
the descriptive analysis of  management practices demon-
strated that patients who referred to gastroenterologists 
have a rather severe chronic form of  IBS. Moreover, a 
search for a relationship between the qualitative score and 
the number of  consultations nevertheless demonstrated 
that most patients first consult a general practitioner de-
spite the fact that at that time there was access to special-
ists in the French healthcare system[39].

Two recent meta-analyses of  randomized controlled 
trials on probiotics for the treatment of  IBS showed 
heterogeneity across studies as to the outcome measures 
used to assess the severity of  IBS symptoms, making 
it challenging to compare results across studies. Both 
meta-analyses selected the proportion of  subjects with 
improvement in global IBS symptoms as the primary 
outcome to demonstrate that probiotics may improve IBS 
symptoms[10,32]. Thus, it is not possible to compare the re-
sults obtained with LCR35 complete freeze-dried culture 
in this study to results published for other probiotics.

The tolerability of  LCR35 complete freeze-dried 
culture prescribed at the minimum daily dose of  6 × 108 

CFU for 4 wk was excellent, and no adverse event was 
reported throughout the trial in the active group. This 
dose, used in several published studies, is the dose usu-
ally prescribed in daily practice for IBS patients[41-44]. The 
good tolerability displayed in this study is in accordance 
with the McFarland’s review of  probiotics controlled 
trials which did not find any evidence of  significant 
adverse effects due to these treatments[32]. Given their 
superior safety profile compared to drug therapies usu-
ally prescribed in IBS, and the efficacy results observed 
with some probiotics against all of  the primary IBS 
symptoms[13], as well as the impact of  many probiotics 
on “gas-related” symptoms[45], probiotics may ultimately 
prove more acceptable for long-term therapy than medi-
cations with adverse effects.

As functional bowel disorders are diseases without 
morbi-mortality, treatments prescribed should not be 
more deleterious than the disorder itself[46,47]. Therapies 
should focus on specific gastrointestinal dysfunctions 
(e.g., constipation, diarrhoea, pain), and medications only 
should be used when non-prescription remedies do not 
work or when symptoms are severe.

This study showed that in 85% of  patients treated 
with LCR35, Lactobacillus was found in their stools with 
a concentration of  at least 104 living bacteria per gram, 
indicating that survival in the digestive tract is possible.

As in any pilot study, this study did not aim to defi-
nitely demonstrate the efficacy of  LCR35 complete 
freeze-dried culture in IBS patients. It was designed to 
test the trend in the magnitude of  variation in clinical re-
sponse measures, to evaluate the effect size in an attempt 
to predict an appropriate sample size and improve upon 
the study design prior to performance of  a full-scale re-
search project. Thus, it is not surprising that small sample 
size, a strong placebo effect and the lack of  uniformity 
of  patients led to results that did not reach statistical sig-
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nificance in the global population. Nevertheless, in IBS 
patients complaining of  diarrhoea, the trend to lower 
global symptom score and abdominal pain sub-score (pain 
being the most bothersome symptom in IBS patients) 
after treatment observed with the test drug but not with 
the placebo, is an interesting observation suggesting that 
LCR35 complete freeze-dried culture might be useful in 
this subgroup of  IBS patients. This observation made 
in sub-typed patients is in accordance with the fact that 
it is recognized that no drug is effective in treating all 
IBS symptoms because a variety of  processes appear to 
be at work in this disorder and IBS sufferers are not a 
homogeneous population. As a precise characterization 
of  patients is likely to lead to better therapeutic results, 
our results are encouraging and need to be confirmed in 
larger studies. Safety is a main concern in patients with 
gastrointestinal disorders, and deleterious adverse events 
are not acceptable in a relatively mild, non-fatal condition. 
The excellent safety profile of  LCR35 complete freeze-
dried culture shown in this study makes this probiotic 
strain, demonstrated to survive in the digestive tract, a 
reasonable choice for IBS.
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Background
Irritable bowel syndrome (IBS) is the most common diagnosis made by gastro-
enterologists. Despite its prevalence and its impact on quality of life and health 
expenditures, conventional medical treatment is notoriously unsatisfactory, and 
many patients try alternative or complementary therapies. Among them, probi-
otics are generating great interest.
Research frontiers
Studies have observed altered intestinal microflora in IBS patients and an in-
crease in symptoms after enteric infections, suggesting that restoration of the 
intestinal microflora may be a useful therapeutic goal. One strategy to restore 
normal flora is the use of probiotics. Probiotics are beneficial bacteria or yeasts 
that are ingested to improve health. Probiotics are also known to modulate the 
immune response and reduce cytokine production. This pilot study investigated 
the efficacy and safety of Lactobacillus casei rhamnosus LCR35, a probiotic 
used for its antidiarrhoeal properties for more than 50 years and shown in vitro 
to adhere to intestinal cells and to display antibacterial activity against a large 
variety of pathogens. Major problems in clinical research on IBS are the multiple 
presentations of this disease, the high placebo response and the absence of 
any consensus on the main outcome measure.
Innovations and breakthroughs
This study showed a clinically significant improvement in global symptomatol-
ogy, and especially in abdominal pain (the most bothersome symptom in this 
pathology), in one subgroup of patients called “IBS patients with predominance 
of diarrhoea”. Stool analysis demonstrated that Lactobacillus casei rhamnosus 
LCR35 was able to survive in the digestive tract. The improvement in symptom 
severity observed in sub-typed patients is in accordance with the fact that it is 
recognized that no drug is effective in treating all IBS symptoms because IBS 
sufferers are not a homogeneous population. The small sample size, a strong 

placebo effect and the lack of uniformity of patients may contribute to the ab-
sence of significant results in the global population. The clinical results and the 
excellent safety profile of LCR35 shown in this study make this probiotic strain a 
reasonable choice for IBS.
Applications
The findings in this pilot study indicate that subgrouping of patients with IBS 
may be important both for optimizing treatment responses by the practicing 
clinician as well as improving the outcome from future clinical trials on larger 
numbers of patients.
Peer review
In this pilot study, the authors evaluate the efficacy and safety profile of a newer 
probiotic in IBS patients. Treatment of IBS is still largely unsatisfactory, and thus 
newer treatments would add to the armamentarium of IBS therapy. The ques-
tion posed by the authors is novel and well defined. However, the title should 
probably be changed to better reflect the nature of the study (e.g., “Efficacy 
and safety profile of LCR35 complete freeze-dried culture in irritable bowel 
syndrome: A randomized, double-blind study”). The methods are appropriate 
and well described. The data are sound and well controlled. The discussion and 
conclusions are well balanced and adequately supported by the data. On the 
other hand, the sample size is small, though the authors have stated this clearly 
as a limitation of their study.
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