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Abstract

Irritable bowel syndrome (IBS) is faced by gastroenterologists daily, and probiotics are a potential therapeutic tool;
however, there are no strain recommendations. This multicenter, real-world, single-arm, open-label study aims to
assess a novel probiotic mixture’s effectiveness, safety, and patient satisfaction in patients with IBS. This study
was conducted by 52 Italian gastroenterologists across 16 of the 21 Italian regions who enrolled patients with IBS
(n = 1,098). Throughout the 8-week treatment (T1) period with a probiotic mixture (Lactobacillus paracasei 101/37
LMG P-17504, Lactobacillus plantarum 14D CECT 4528, Bifidobacterium breve Bbr8 LMG P-17501, Bifidobacterium
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breve BL10 LMG P-17500, and Bifidobacterium animalis ssp. lactis Bi1 LMG P-17502), participants completed a
questionnaire to evaluate IBS symptoms at baseline, at the end of treatment, and after one-month follow-up (T2).
The primary outcome was the progress of abdominal pain and bloating according with a 5-point Likert scale, (0
absence and 5 highly intense symptoms) and treatment successwas defined as a change towards categories of lower
IBS severity for abdominal pain and/or bloating. Treatment success for abdominal pain and bloating was achieved
in 73% and 81.9% at T1 and 68% and 73.1% at T2, respectively. The probiotic was associated with significantly
reducing abdominal pain and bloating at T1 and T2 (P < 0.001). Patients with regular bowel movements increased
to 68.5% at T1 and 68.7% at T2, respectively (P < 0.001). Patients reporting that IBS did not affect their daily life
increased from 1.8% at entry to 22.7% atT1 and 41.6% atT2 (P < 0.001). This real-world, single-arm, open-label study
showed that an 8-week treatment with a novel probiotic mixture is effective, safe, well tolerated, and can improve
patients’ social lives during and after treatment. Future randomised placebo-controlled studies are necessary to
validate these findings.
The trial is registered atwww.ClinicalTrials.gov (NCT06610149).
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1 Introduction

Irritable bowel syndrome (IBS) is a chronic digestive dis-
order characterised by chronic abdominal pain and dis-
turbances in bowel movements. It affects around 4% to
10% of the general population (Sperber et al., 2021). IBS
may significantly impact quality of life, particularly in its
most severe manifestations, which account for around
25% of cases (Drossman et al., 2011).

IBS involves multiple factors that are not entirely
understood, and recent studies have indicated that var-
ious mechanisms contribute to its development. These
mechanisms include disruptions in the communication
between the brain and the gut, interactions between the
gut microbiota, the intestinal barrier, visceral hypersen-
sitivity, low-grade gut inflammation, psychological dis-
turbances, and genetic factors (Black and Ford, 2020).
These events result in a loss of tolerance towards the
gut flora and a prolonged and improper inflammatory
reaction. As per the Rome IV diagnostic criteria, IBS is
characterised by recurrent abdominal pain occurring at
least once a week during the past three months. This
pain is accompanied by two or more of the following
criteria: (i) related to defecation, (ii) a change in fre-
quency of stools, and (iii) a change in form(appearance)
of stools. IBS is often accompanied by supplementary
signs such as abdominal bloating, excessive flatulence,
episodes of diarrhoea, and periods of constipation. The
Rome IV diagnostic categorises individuals with IBS
into four subtypes based on the intensity, duration, and
rank of their symptoms: diarrhoea-predominant (IBS-

D), constipation-predominant (IBS-C), mixed (IBS-M),
and unclassified (IBS-U) (Lacy and Patel, 2017).

Interventions that impact the microbiota and the gut
barrier offer a potentially effective strategy for man-
aging IBS. Studies have shown that certain strains of
probiotic bacteria can effectively regulate the micro-
biota, enhance the integrity of the gut barrier, and
thereby decrease gut inflammation (Chlebicz-Wójcik
and Śliżewska, 2021). Randomised controlled trials
(RCTs) have demonstrated that multiple probiotic
strains effectively reduce the frequency and severity of
symptoms associated with IBS. However, there is no
recommendation for a particular strain (Guarino and
Canani, 2016).

IBS management should be based on a multifaceted
approach targeting diet, behaviour, symptom relief, and
quality of life (Lacy et al., 2021). Medications may be
helpful, but they are very rarely resolutive and may
induce adverse events. Therefore, non-pharmacological
remedies may be valuable in managing IBS patients
(Leahy and Epstein, 2001).

Our group has recently demonstrated the positive
effect of a multispecies probiotic supplementation in
improving the severity of IBS-type symptoms in patients
with celiac disease adherent to a strict gluten-free diet.
Evidence from this RCT has proven the strain’s efficacy
(versus placebo) in alleviating the typical symptoms
(abdominal pain, bloating, passage of gas, and bowel
dysfunction) and in reducing disease severity even six
weeks after the discontinuation of probiotics (Francav-
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illa et al., 2019), and this was the reason for testing this
combination in the adult population affected by IBS.

IBS is a highly individualised condition, with symp-
toms and signs that are easily affected by variables such
as food, psychosocial problems, and comorbidities that
need to be considered in the study design. In RCTs, these
variables are rigorously controlled, and the use of real-
world evidence should be seen as a valuable tool sup-
porting RCTs’ findings. As a result, well-designed trials
allowRCT evidence to be used in the realworld, which is
crucial for effectiveness, safety, tolerability, and patient
satisfaction (Arlett et al., 2022).

This study aims to evaluate the efficacy and safety of
a novel probiotic mixture in alleviating the symptoms
of IBS in adults. We hypothesise that this probiotic mix-
ture will significantly improve IBS symptoms compared
to baseline, offering a potential new therapeutic option
for managing this condition in real-world clinical set-
tings.

2 Materials andmethods

Study design
The study was conducted under the Helsinki Declara-
tion and the ISO 14155 standard onClinical Investigation
of Medical Devices for Human Subjects – Good Clinical
Practice and was approved by the institutional ethical
committee (CET 46-2024; 29/12/2023). The full trial pro-
tocol can be accessed at www.ClinicalTrials.gov (identi-
fier NCT06610149). All study participants provided writ-
ten informed consent. Patients involved have received
written and transparent information about the study’s
design and aim and signed an informed consent.

This was a prospective, open-label, observational,
post-market clinical study (IBSdammiil5). Participants
who were diagnosed with IBS according to the Rome
IV criteria (Drossman and Hasler, 2016) (aged 18 or
over) were considered eligible for the study and enrolled
between October 2022 and June 2023. Patients were
required to experience recurrent abdominal pain at
least once per week on average during the past three
months associated with two or more of the following
criteria: related to defecation, associated with a change
in the frequency of stool, or the appearance of stool.

Seventy-five gastroenterologists across Italy were
contacted, and 52 (69%) recruited patients. Gastroen-
terologists from all the Italian territory (16 of the 21 Ital-
ian regions) enrolled the participants among patients
seeking treatment for their IBS. The gastroenterologists
had the discretion to either prescribe or not prescribe

the study product based on their assessment of whether
it was a suitable treatment choice for the patient. Par-
ticipants in the study were instructed to continue with
their regular diet, exercise routines, smoking habits,
and medications. The administration of antibiotics and
any changes in treatment that could affect the micro-
biota, gut motility, or gastrointestinal symptoms (such
as loperamide, rifaximin, antispasmodics, laxatives, and
prokinetics) or the use of any additional probiotics
throughout the treatment and follow-up period were
not allowed and were considered reasons to exit the
study. Each participant received an information letter
outlining the study’s goals, design, and objective, and
those who consented entered the study. During the
initial consultation (T0), relevant patient information,
such as gender, age, medical history, non-IBS related
health issues, concurrent therapy, and disease features
(including onset mode, length, transit sub-type, thera-
pies, and underlying conditions), were collected. After
that, participants completed an online questionnaire
under the guidance of the gastroenterologist to input
their IBS symptoms and the impact of IBS on their pro-
fessional, private, and social situations.

Patientswere instructed to consume one sachet daily
of the study product for eight consecutive weeks. A
second consultation with the gastroenterologist was
planned at the end of the treatment period (week 8 –
T1) and the last consultation, onemonth after treatment
discontinuation (week 12 – T2).

Study product
The study product is a probiotic mixture containing
five strains [Lactobacillus paracasei 101/37 LMG P-17504
(5 × 109 CFU), Lactobacillus plantarum 14D CECT 4528
(5 × 109 CFU), Bifidobacterium breve Bbr8 LMG P-17501
(3.4 × 109 CFU), Bifidobacterium breve BL10 LMG P-
17500 (3.4 × 109 CFU), and Bifidobacterium animalis ssp.
lactis Bi1 LMG P-17502 (3.4 × 109 CFU)] (Pentabiocel®,
Noos, Rome, Italy). The formulation contains excipi-
ents such as maize starch hydroxypropyl methylcellu-
lose. The product aims to treat symptoms associated
with IBS, such as (constipation, diarrhoea, bloating, and
flatulence).

Evaluations and outcomes
The study’s primary outcome was to evaluate the prog-
ress of abdominal pain and bloating before, at the end
of treatment, and four weeks after discontinuation. The
questionnaire utilised a 5-point Likert scale, where 0
represented the absence of symptoms, and 5 indicated
the presence of highly intense symptoms. Treatment
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success was defined as a change towards categories of
lower IBS severity for abdominal pain and/or bloating
between inclusion (T0) and the end of the supplemen-
tation period (T1). Secondary endpoints were (a) days
with pain (in the ten days preceding the time point),
(b) daily number of bowel movements (<3; 1-3 daily;
>3; (c) stool consistency (using the seven-point Bris-
tol scale) and (d) need of an elimination diet. Other
endpoints included evaluating the impact of IBS symp-
toms on the overall quality of life (anxiety when eating
out and about one’s health), using a 4-point scale that
ranged from ‘no impact’ to ‘serious impact’. Patients doc-
umented their treatment consumption in a daily report
form. Safety was assessed by actively collecting and doc-
umenting any adverse events (AEs) reported by partic-
ipants during treatment and follow-up. At each visit,
patients were asked about the occurrence of any new
or worsening symptoms, irrespective of their potential
relationship to the study product. All AEswere recorded
with details on onset, duration, severity, and outcome,
and their relationship to the intervention was evaluated
by the investigator. Although a formal standardised AE
grading scale was not used, events were classified as
mild, moderate, or severe according to clinical judge-
ment. The general tolerability of the study product was
evaluated by participants using a 6-point Likert scale,
ranging from 1 (very good) to 6 (extremely bad).

Statistical analysis
Datawere reported primarily using an intention-to-treat
(ITT) analysis. A per-protocol (PP) analysis is reported
in the tables. Descriptive data are presented as the
mean ± SD for continuous variables and as frequency
and percentage for categorical data. The distributions of
categorical variables at the different time points were
analysed using a generalised linear mixed model using
multinominal logits. The results of the analyses for the
intention to treat the population are presented. Statisti-
cal significance was set at P < 0.05. The original patient
recruitment goal was as follows. A change towards cat-
egories of lower IBS severity (for both abdominal pain
and/or bloating) is expected in at least 40% of the par-
ticipants due to a placebo effect (Miller, 2014). There-
fore, we determined that 815 individuals should be
recruited to identify an impact ranging between 5 and
35%, using a two-tailed binomial test, a power of 95%,
an alpha risk of 0.05 and a 10% drop-out rate. Calcula-
tionwas based on ITT and PP analysis for treatment suc-
cess and on ITT for all the remaining analysis. Cochran’s
Q test, followed by Bonferroni-adjusted pairwise com-
parisons, was applied to determine the presence of sta-

Figure 1 Flowchart of patients into the trial from eligibility to
the end of the challenge and the timing of clinical
evaluations.

tistically significant differences in the proportions of
categorical data.

3 Results

Demographic and clinical characteristics
A total of 1,098 individuals were considered eligible,
and 828 (75.4%) were enrolled and received the pro-
biotic [512 F (61.9%); mean age: 46.3 ± 16.3)]. Seventy-
five participants (9.1%) failed to attend the second and
53 (6.4%) the final visit (Figure 1). The body mass was
categorised as usual in 60.7% of patients, overweight
in 27.5%, obese in 6.6%, and underweight in 5.2%.
Of the 828 patients, 428 (51.7%) had at least one pre-
existing medical condition, and 295 (35.6%) had a pre-
vious surgery. The median duration of the condition
was 6.9 years (95%CI: 3.4-9.6). All the subtypes of IBS
were represented, and the most prevalent was mixed-
IBS (IBS-M; 47.8%), followed by constipation and diar-
rhoea subtypes (27.9% and 24.3%, respectively). The
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demographic characteristics of our study population are
reported in Table 1. Data on exclusion diet was available
in 200 participants: 89 (44.5%) were on a lactose-free
diet, 34 (17%) on a low-fibre diet, 28 (14%) were on a
FODMAP diet, 27 (13.5%) were on a gluten-free diet, the
remaining were on low carbohydrate (15; 7.5%), low fat
(4; 2%), and nickel-free (3; 1.5%) diet. One participant
identified himself as a vegetarian.

Treatment success
In the ITT analysis, treatment success for abdominal
pain was achieved in 550 participants (66.4%: CI95%:
63.1% to 69.6%) at T1 and 476 (57.5%: CI95%: 54.1%
to 50.8%) at T2. Treatment success for bloating was
achieved in 617 participants (74.5%; CI95%: 71.4% to
77.4%) at T1 and 512 (61.8%; CI95%: 58.5% to 65.1%)
at T2. In the PP analysis, treatment success for abdom-
inal pain was achieved 73% (CI95%: 69.7% to 76%) at
T1 and 68% (CI95%: 64.4% to 71.3%) at T2. Treatment
success for bloating was achieved in 81.9% (CI95%: 79%
to 84.5%) at T1 and 73.1% (CI95%: 69.7% to 76.3%) at
T2.

Univariate logistic regression analysis revealed no sig-
nificant correlation between the achievement of the
primary outcome and parameters such as patient demo-
graphics, time since diagnosis, adherence to treatment,
IBS subtype, concurrent medications, comorbidities, or
changes in lifestyle/eating habits during the study.

Secondary endpoints
At entry, 30.1% of patients complained of mild, 43.5%
of moderate, 18.7% of severe, and 4.6% of very severe
abdominal pain. At the end of treatment and follow-up,
the percentages changed: 53.9% and 42.6% mild, 11.5%
and 6.5% moderate, 2.2% and 0.5% severe, and 0.2%
and 0.4% very severe, respectively (P < 0.001). Simi-
larly, at entry, 20.2% of patients complained of mild,
43.5% of moderate, 27.3% of severe, and 7.4% of very
severe bloating. At the end of treatment and follow-up,
the percentages changed as follows: 56.9% and 48.3%
mild, 12.1% and 9.4% moderate, 2.8% and 1.7% severe,
and 0.1% and 0% very severe, respectively (P < 0.001),
(Figures 2 and 3). Table 2 shows PP analysis results. The
Cochran’s Q test determined a statistically significant
difference in the proportion of patientswithout abdom-
inal pain or bloating over time (P < 0.001). We found
no significant change in the prevalence of exclusion
diets followed by patients during the duration of the
study. At entry, bowel movements were in the normal
range in 396 patients (47.8%), while 231 (27.9%) were
constipated and 201 (24.3%) referred diarrhoea. After

Table 1 Demographic and clinical characteristics of the
enrolled patients

Demographic and baseline characteristics (N = 828)
Sex

Females 512 (61.9%)
Males 316 (38.1%)

Age, years 46.3 ± 16.28
BMI, kg/m2 24.0 ± 3.86
Smoke 247 (29.8%)
Alcohol 199 (24.1%)
Previous surgery 295 (35.6%)
Urogenital apparatus surgery 79 (9.5%)
Autoimmune diseases 112 (13.6%)
Previous intestinal infections 185 (22.4%)
Gluten intolerance 52 (6.3%)
Use of antiacids 275 (33.2%)
Intestinal Bowel Syndrome (IBS) type

IBS-C 231 (27.9%)
IBS-D 201 (24.3%)
IBS-M 396 (47.8%)

Severity of abdominal pain
0% – no pain 26 (3.1%)
25% –mild 249 (30.1%)
50% –moderate 360 (43.5%)
75% – severe 155 (18.7%)
100% – very severe 38 (4.6%)

Number of dayswith abdominal pain
1 200 (24.2%)
2 260 (31.4%)
3 215 (26.0%)
4 93 (11.2%)
5 29 (3.5%)
6 31 (3.7%)
7-10 0 (0%)
<3 days 460 (55.6%)
3-5 days 337 (40.7%)
>5 days 31 (3.7%)

Severity of bloating
None 14 (1.7%)
Mild 167 (20.2%)
Moderate 360 (43.5%)
Severe 226 (27.3%)
Very severe 61 (7.3%)

Evacuation in the lastweek
Less than one aweek 231 (27.9%)
1-3 times 396 (47.8%)
More than 3 times 201 (24.3%)
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Table 1 (Continued)

Demographic and baseline characteristics (N = 828)
Interference of intestinal disorderswith quality of daily

life (n = 758)
Not at all 3 (0.4%)
Not very 167 (22.0%)
A lot 503 (66.4%)
Completely 85 (11.2%)

Concerns about eating out
Not at all 96 (11.6%)
Not very 277 (33.5%)
A lot 357 (43.1%)
Completely 98 (11.8%)

Concerns about abdominal disorders
Not at all 15 (1.8%)
Not very 193 (23.3%)
A lot 506 (61.1%)
Completely 114 (13.8%)

treatment, the number of patients with a regular bowel
movement increased to 516 (62.3%; P < 0.001). A signif-
icant improvement in the typical BSC class (3-5 scores)
occurred during and after the probiotic intake (T0 vs
T1: P < 0.001; T0 vs T1: P < 0.001; T1 vs T2: 0.09); this
improvement was consequent to a significant increase
in the mean BSC score (from 2.5 ± 0.07 at T0 to 3.8 ±
0.08 at T1; P < 0.001) in patientswith IBS-C and a signif-
icant decrease in themean BSC score (from 5.8 ± 0.07 at
T0 to 3.9 ± 0.08 at T1; P < 0.001) in patients with IBS-D.
The variables thatwere analysed are reported in Table 3.
During the study, the number of patientswho required a
diet to manage IBS decreased from 226 (27.3%) at entry
to 125 (15.1%) at the end of follow-up (P < 0.001).

Impact of IBS symptoms on overall quality of life
Data on concerns about ‘abdominal discomfort over
time’, ‘eating out over time’, and on ‘interference of
intestinal disorderswith quality of daily life’ are reported
in Table 4. Overall, we observed a significant improve-
ment in all these parameters at the end of treatment
and 41.6% at follow-up (P < 0.001). Complete data are
reported in Table 4.

Safety
Eighty-eight per cent of patients reported satisfaction
with the tested probiotics; 75.4% expressed a desire
to continue consuming the supplement, and 81% indi-
cated theywerewilling to recommend it to others. There
were no serious adverse events, treatment-emergent
adverse events, or adverse reactions during the study. All

reported adverse events were mild in severity, and no
participant discontinued treatment due to safety con-
cerns. Overall, patientswho completed the entire course
of treatment reported no significant safety issues. At the
end of the trial, 64% of the participants in the study
rated the effectiveness of the study product as either
‘very good’ or ‘good.’ In comparison, 30% rated it as ‘sat-
isfactory’.

4 Discussion and conclusion

In the present study, we describe the largest national-
based open-label, observational post-marketing study
on the use of a probiotic mixture on a typical popula-
tion of patients with IBS. The results suggest that this
probiotic mixture is effective, safe, well tolerated, and
can improve patients’ social lives. Moreover, the effect
extended well beyond the eightweeks of administration
and persisted until the end of follow-up.

Irritable bowel syndrome is a widespread medical
condition that significantly impairs the quality of life
of patients and is responsible for reduced work per-
formance. The underlying mechanisms of IBS are not
entirely understood. Possible causes encompass mod-
ified gastrointestinal motility, visceral hypersensitivity,
deregulation of the gut-brain axis, alterations in the
composition of intestinal microbiota, and the deregu-
lation of the immune system (Barbara et al., 2016; Fjeld-
heimDale et al., 2019; Lacy et al., 2016; Van denHoute et
al., 2020).

Several studies have examined the use of probiotics
as therapeutic agents in IBS. A recent systematic review
with meta-analysis of RCTs using ROME IV criteria has
demonstrated a relevant impact of probiotics on pain
and bloating; however, no indication of a particular
strain or combination of strains can be suggested (Kon-
stantis et al., 2023). We have summarised the indica-
tions and/or recommendations by Societies and Insti-
tutions for the use of probiotics in functional intestinal
disorders and found that different combinations of pro-
biotics led to notable enhancements in IBS symptoms
(pain and bloating); however, no recommendation for
the use of any particular strain combinations could be
made rather than the use of probiotic mixtures as a col-
lective entity (Francavilla et al., 2016).

A recent study analysed 11 trials (Fjeldheim Dale
et al., 2019) and demonstrated a significant clinical
improvement after using multi-strain preparations for
eight weeks. In a network meta-analysis (43 RCTs),
Zhang and colleagues have shown that B. coagulans
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Figure 2 Frequency of abdominal pain reported by patients during all phases of the study rated according to a 5-point Likert scale from
no symptoms to presence of very intense symptoms (ITT analysis).

Figure 3 Frequency of bloating reported by patients during all phases of the study was rated according to a 5-point Likert scale from no
symptoms to presence of very intense symptoms (ITT analysis).

was particularly effective in reducing symptom sever-
ity, L. plantarum significantly improved quality of life,
and L. acidophilus provided the lowest adverse events
(Zhang et al., 2022). An Italian study analysis of 104
clinical trials showed that formulations based on Lac-
tobacillus rhamnosus and Lactobacillus acidophilus have
the highest efficacy, especially for bloating and abdom-
inal pain (Ceccherini et al., 2022). On the contrary, a
Scandinavian study on 32 RCTs showed no significant
difference among probiotic preparations (van der Geest
et al., 2022).

IBS trials are recognised for their susceptibility to a
significant placebo effect (Ford and Moayyedi, 2010).
According to a meta-analysis by Patel et al., the placebo
response in studies for IBS is an average of 40% (Patel
et al., 2005). Our study observed a treatment success
rate for abdominal pain and bloating, vastly exceeding
the usual placebo value. We have studied the probiotic
mixture used in the present study in 109 celiac patients
suffering from IBS symptoms despite a rigorous gluten-
free diet in a prospective, double-blind RCT. After six
weeks, we found a significantly higher rate of treatment
success, a decrease in pain on various clinical scales,
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Table 2 Progression of symptomatology (abdominal pain and bloating) during and after the probiotic treatment (PP analysis)

Abdominal pain
No pain Mild Moderate Severe Very severe

Baseline (n = 828) 26 (3.1%) 249 (30.1%) 360 (43.5%) 155 (18.7%) 38 (4.6%)
T1 (n = 753) 192 (25.5%) 446 (59.2%) 95 (12.6%) 18 (2.4%) 2 (0.3%)
T2 (n = 700) 286 (41.0%) 353 (50.4%) 54 (7.7%) 4 (0.5%) 3 (0.4%)

Abdominal bloating
No bloating Mild Moderate Severe Very severe

Baseline (n = 828) 14 (1.7%) 167 (20.2%) 360 (43.5%) 226 (27.3%) 61 (7.4%)
T1 (n = 753) 158 (21%) 471 (62.6%) 100 (13.3%) 23 (3.0%) 1 (0.1%)
T2 (n = 700) 208 (29.7%) 400 (57.1%) 78 (11.2%) 14 (2.0%) 0 (0.0%)

P value < 0.0001 (T0 vs T1 and T0 vs T2).
Baseline corresponds to entry; T1 corresponds to 8-week probiotic supplementation; T2 corresponds to 4-week follow-up.

Table 3 Progression of symptomatology (abdominal pain and bloating) during and after the probiotic treatment; P value < 0.0001 (T0
vs T1 and T0 vs T2) (PP analysis)

Evacuation in the lastweek over time
Less than one time aweek 1-3 times aweek More than three times aweek

Baseline (n = 828) 231 (27.9%) 396 (47.8%) 201 (24.3%)
T1 (n = 753) - 516 (68.5%) 42 (7.5%)
T2 (n = 514) - 481 (68.7%) 33 (6.4%)

Stool shape over time, according to the Bristol stool chart
Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 Type 7

Baseline (n = 828) 83 (10.0%) 96 (11.6%) 110 (13.3%) 118 (14.2%) 158 (19.1%) 154 (18.6%) 109 (13.2%)
T1 (n = 753) 13 (1.7%) 64 (8.5%) 200 (26.6%) 311 (41.3%) 127 (16.9%) 32 (4.2%) 6 (0.8%)
T2 (n = 700) 8 (1.1%) 44 (6.3%) 182 (26.0%) 343 (49.0%) 96 (13.7%) 25 (3.6%) 2 (0.3%)

P value < 0.0001.
Baseline corresponds to entry; T1 corresponds to eight weeks of probiotic supplementation; T2 corresponds to four weeks of follow-up.

and a modification of gut microbiota, with an increase
in bifidobacteria that is still detectable six weeks after
probiotic discontinuation only in patients receiving the
probiotic (Francavilla et al., 2019). The RCT and the
present investigation show that the placebo effect is
aligned with what is commonly observed in IBS trials
(Barberio et al., 2022).

The objective of any treatment in patients with IBS
is to target the primary and/or most troubling symp-
toms, and this is the reason why we have focused on
abdominal pain and bloating as primary outcomes. We
conclude that the intake of this probiotic mixture for
eight weeks had a significant impact on the symp-
toms in individuals with IBS. Based on these results, we
thought we would expand our experience to the gen-
eral population with IBS. Therefore, we have planned

a real-world single-arm, open-label study since it offers
insights in a setting reflecting everyday life in patients
that physicians meet in routine clinical practise and
are likely excluded in RCTs (e.g. because of comorbidi-
ties, non-adherence, crossover to alternative medica-
tion, and on exclusion diets). The improvement in the
patient’s symptoms greatly affected the patient’s con-
cern and attitude toward daily activities since the fear
of eating ‘out of home’, the interference with daily activ-
ities, and concern for one’s health were significantly
decreased during and after treatment. Although we did
not directly study the quality of life with an appropriate
instrument, our results clearly show improved quality of
life, as demonstrated in a recent network meta-analysis
enrolling 9,253 participants from 81 RCTs (Xie et al.,
2023).
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Table 4 Progression of quality-of-life indicators during and after the probiotic treatment; P value < 0.0001 (T0 vs T1 and T0 vs T2) (PP
analysis)

Concerns about abdominal discomfort over time
Not at all Not very A lot Completely

Baseline (n = 828) 15 (1.8%) 193 (23.3%) 506 (61.1%) 114 (13.8%)
T1 (n = 753) 171 (22.7%) 454 (60.3%) 121 (16.1%) 7 (0.9%)
T2 (n = 700) 291 (41.6%) 338 (48.3%) 65 (9.3%) 6 (0.8%)

Concerns about eating out over time
Not at all Not very A lot Completely

Baseline (n = 828) 96 (11.6%) 277 (33.5%) 357 (43.1%) 98 (11.8%)
T1 (n = 753) 261 (34.7%) 372 (49.4%) 114 (15.1%) 6 (0.8%)
T2 (n = 700) 381 (54.4%) 258 (36.9%) 59 (8.4%) 2 (0.3%)

Interference of intestinal disorderswith quality of daily life
Not at all Not very A lot Completely

Baseline (n = 828) 3 (0.4%) 140 (20.1%) 471 (67.8%) 81 (11.7%)
T1 (n = 753) 117 (16.8%) 409 (58.8%) 163 (23.5%) 6 (0.9%)
T2 (n = 700) 273 (39.3%) 352 (50.6%) 66 (9.5%) 4 (0.6%)

P value < 0.0001.
Baseline corresponds to entry; T1 corresponds to 8-week probiotic supplementation; T2 corresponds to 4-week follow-up.

We observed that adverse effects with a possible
causative link to supplement ingestion were extremely
low and consistent with data from the literature (Fran-
cavilla et al., 2019; Lionetti et al., 2023), and we believe
that the study product had an outstanding safety record.
Finally,most patients rated the study product’s tolerabil-
ity as ‘very good to good.’

There were several strengths in our study. First, we
included individuals diagnosed based on the Rome IV
criteria, and we did not impose any exclusion crite-
ria or limitations on nutrition, lifestyle, or comorbidi-
ties. The study participants had various comorbid con-
ditions typical of real-life patient populations. There-
fore, we believe that our participants represent adult
IBS patients of all ages, lifestyles, and subtypes. Sec-
ond, patients were enrolled and followed by gastroen-
terologists who are highly experienced in managing IBS
patients and familiar with the Rome IV Criteria. Physi-
cians were well distributed in the national territory;
patients represented thewhole country. Finally, we eval-
uated several indicators simultaneously, including over-
all severity, total symptoms, specific symptoms, quality
of life, safety, tolerability, and satisfaction.

The study was notwithout its shortcomings. First, the
study did not include a placebo or any other compara-
tor group that provided rigorous evidence of treatment
minimising biases and controlling variables. Second,

the study’s efficacy outcomes were patient-rated rather
than objective biochemical indicators. Third, a post-
treatment follow-up period of more than four weeks
would have been more indicative of true long-term effi-
cacy. Fourth, we assessed quality of life without using a
proper questionnaire, which prevented us from gather-
ing comprehensive data. Fifth, we did not perform strat-
ified analyses by IBS subtype, gender, or age, as the study
was not powered for such comparisons, although these
factors may influence dietary habits, symptom patterns,
and probiotic response. Finally, the absence of micro-
biological data limits the possibility of speculating that
probiotics’ effect is mediated by microbiota changes, as
suggested by the prolonged impact after treatment dis-
continuation.

The findings of this post-market single-arm, open-
label study indicate that 8-week treatment with this
probiotic mixture is both efficacious and well-tolerated
in adult patientswith IBS with varying lifestyles, comor-
bidities, and medications in real-world scenarios. To
establish causality, rule out placebo effects, and con-
firm the true magnitude of benefit, well-designed ran-
domised, placebo-controlled trials are essential and
should be prioritised before drawing definitive conclu-
sions on efficacy.
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Appendix: Quality of Life (QOL) items used in the
study

Quality of life was assessed using a customised questionnaire
developed for this study to capture the specific impact of IBS
symptoms on patients’ everyday lives. Participantswere asked
to respond to the following three items, each rated on a 4-
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point scale (no impact, mild impact, moderate impact, serious
impact):

Concerns about eating out
‘In the past month, how much have your intestinal symp-

tomsmade you concerned about eating outside your home?’
Concerns about abdominal discomfort

‘In the past month, how much have you been concerned
about your abdominal discomfort and related health issues?’

Interference of intestinal disorderswith daily life
‘In the past month, how much have your intestinal symp-

toms interfered with your professional, social, or private daily
activities?’
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