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ARTICLE INFO ABSTRACT
Received: & November 28, 2025 Irritable bowel syndrome (IBS) is a common gastrointestinal disorder characterized by variable symptoms and a
. . significant impact on quality of life (QoL). Probiotics have demonstrated to be effective and safe for IBS manage-
Published: 53 December 22, 2025 ment. More evidence is needed to determine effectiveness of specific probiotic strains combinations. The main

objective of this study was to evaluate the clinical response after 8-week administration of a 7-multi-strain syn-
biotic mixture in adults diagnosed with IBS. To achieve this, a prospective, multicenter study involving 60 adults
with IBS, from gastroenterology clinics, receiving 8-week synbiotic therapy was carried out. Symptomatology,
IBS severity, bowel habits, and QoL were evaluated at baseline, week 4 and 8 in the overall cohort and by consid-
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D, Lobo B, Sanchez Mufioz D, Alvento-  ering IBS phenotype (diarrhea- or constipation-predominant, or mixed subtype). Safety, tolerability, acceptabil-
sa Mateu C, Lopez Garcia JC, Martinez ity, and perceived satisfaction were also assessed. Overall, patients experienced an adequate relief of IBS symp-
Alcald F, Romero Pérez E, Fernan- toms along the study. From the first week, 35% of patients reported an adequate relief, and this improvement
dez Bermejo M and Garcia Aguilar E. was sustained over time, extending to 75% of patients at week 8 (p = 0.003). There was a statistically significant

reduction in intensity and number of days of abdominal pain over time (p=0.0055). Abdominal distension and
of Adult Patients with Irritable Bow- pain intensity improved from week 3 of therapy (p=0.0004, p=0.0003). The number of daily bowel movements

. . decreased from the first week (p < 0.001), and IBS-QoL improved in all evaluated dimensions throughout the
el Syndrome (IBS) to a 7-Multi-Strain study (p<0.0001). Symbiotic therapy was associated with a favorable safety and tolerability profile, with only 3
Symbiotic Therapy. Prodigest Study. flatulence events related to treatment, and no serious adverse events. In conclusion, the 7-multistrain synbiotic
Biomed ] Sci & Tech Res 64(2)-2025. therapy effectively relieved symptoms from the first week, significantly reducing overall IBS severity and im-
BJSTR. MS.ID.010021. proving patients’ quality of life, across all IBS subtypes.
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Introduction

Irritable bowel syndrome (IBS) is a common chronic function-
al gastrointestinal disorder characterized by recurrent abdominal
pain and abdominal distension, which is frequently associated with
a marked reduction in health-related quality of life (QoL), high psy-
chological burden, and greater impact on social functioning [1-5]. IBS
symptoms include bloating, flatulence, abdominal pain, or discomfort
always associated with an alteration in bowel habits (altered stool
consistency and/or frequency). These symptoms can change over
time and mimic other intestinal disorders. This, added to the lack of
biomarkers, makes the diagnosis challenging and mostly based on
self-reported symptoms [1-2,4,6]. Considering the predominant bow-
el habit, assessed by using the Bristol Stool Scale (BSS), IBS can be
classified into three subtypes: IBS with constipation (IBS-C), IBS with
diarrhea (IBS-D), or IBS with mixed habit (IBS-M) [3]. This syndrome
is highly prevalent, being one of the most frequent gastrointestinal
functional disorders, only surpassed by constipation and functional
dyspepsia [7]. The global incidence has been estimated at around
5-12% and most individuals have a relapsing-remitting course [3,4].
In Spain, the prevalence is over 4% [7] and IBS may represent as much
as 25% of gastroenterologist visits, however, these rates are heteroge-
neous worldwide (ranging from 1% to more than 25%) and they can
vary depending on the applied diagnostic criteria [6].

The pathophysiology of IBS is complex and still poorly under-
stood. Multiple potential risk factors, including genetics, diet, gut mi-
crobiome alterations, infections, or psychological factors, have been
related to this condition [3]. It is considered a gut-brain interaction
disorder, characterized by the coexistence of gastrointestinal symp-
toms and an altered central nervous system processing [3-5]. Thus,
disturbances in the bidirectional interaction between the central and
enteric nervous systems underline the pathophysiology of IBS. These
can trigger gut alterations such as visceral hypersensitivity, altered
motility, inflammatory responses, and changes in the mucosal intes-
tinal barrier, which mediate IBS symptomatology [1-3]. In turn, gut
changes could have effects on the brain, impacting mental health.
Recent evidence suggests a potential role of different gut microbio-
ta alterations in IBS pathogenesis, leading to the exploration of novel
therapeutic approaches [8]. Some studies have shown a relationship
between IBS and dysbiosis (i.e., changes in the intestinal microbiota),
in particular, Lactobacillus, Lacticaseibacillus and Bifidobacterium
strains seem to be compromised in IBS patients [8,9]. Also, a specific
microbiota signature could be associated with the disease severity.
The potential role of intestinal microbiota is also supported by the
beneficial effects of probiotics supplementation on alleviating IBS
symptoms. Probiotics, prebiotics, and symbiotic are alternative ther-
apies that aim to modulate gut microbiota to improve IBS symptoms
[10]. Probiotics are “live microorganisms that administered in ade-
quate amounts can confer health benefits on the host”, prebiotics are
the substrates for these microorganisms, and symbiotic are a mixture

of them that act synergistically conferring benefits on the host health
[10,11].

The mechanisms of action of these compounds in IBS include
intestinal microbiota modulation, improvement of the barrier func-
tion, and anti-inflammatory effects [10,12]. According to a recent
meta-analysis, probiotics could provide beneficial effects on reliev-
ing global IBS symptoms and abdominal pain, but it was not possi-
ble to draw conclusions about a specific combination of probiotics
[12]. Along the same line, most of the clinical studies assessing the
potential benefits of symbiotic on IBS, have shown improvements in
decreasing the intensity of bowel habits and abdominal distension
[10]. The primary objective of PRODIGEST study was to evaluate the
clinical response after 8-week administration of a 7-multi-strain sym-
biotic preparation (Predefine Plus®) in adults diagnosed with IBS.

Material and Methods
Study Design

A multicenter, prospective, exploratory study was conducted to
evaluate the clinical response and safety of administering a 7-multi-
strain symbiotic treatment (Predefine Plus® ITALFARMACO S.A., Al-
cobendas, Madrid, Spain), a food supplement containing a blend of
prebiotics (fructooligosaccharides [FOS]; 990 mg per sachet), vitamin
D3 (5ug per sachet), and 7 strains of live microorganisms that nat-
urally inhabit the digestive system as probiotics (per sachet: Lacti-
caseibacillus rhamnoses GG [formerly Lactobacillus rhamnoses GG]
1x1010 colony forming units [CFU], Lacticaseibacillus casei [former-
ly Lactobacillus casei], Lactobacillus acidophilus, Bifidobacterium
infants, Streptococcus thermophilus, Lactobacillus Delbruck subsp.
Bulgaricus [formerly Lactobacillus bulgaricus], and Bifidobacterium
breve 1x109 CFU).Patients from 9 Spanish gastroenterology clinics
were recruited for the study from January 2022 to May 2022. Adults
(between 18 and 65 years old) who have a diagnosis of IBS accord-
ing to international ROME III diagnostic criteria were included in the
study. Included patients were classified into subgroups based on their
IBS subtype: IBS-C (Constipation type), IBS-D (Diarrhea type), IBS-M
(Mixed type) and IBS-U (Unclassified, when the stool pattern cannot
lead the categorization). Exclusion criteria were: recent participation
in a clinical trial/study; subjects who had taken antibiotics during
the last 2 months before the study initiation; subjects who had used
symbiotic, prebiotics or probiotics during the last month; pregnant
or lactating women ; body mass index (BMI) > 40 kg/m?2; severe sys-
temic disease; patients with a history of any psychiatric treatment in
the last 2 years; previous abdominal surgery (except appendicectomy
and hernia repair); lack of recent sigmoidoscopy or colonoscopy for
older patients; allergy to any of the product’s components and; any
medical/psychological condition which may interfere with study pro-
cedures. Patients received the synbiotic as one sachet per day, during
or after meals, dissolved in water at room temperature, for eight
weeks. The study involved three on-site visits with the specialist:
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1.  Abaseline visits for the election and inclusion of the patient
(day 1 of treatment);

2. A follow-up visits after 4-week treatment (day 28 + 5 of
treatment); and 3) and the end-of-study visit after 8-week treat-
ment (day 56 + 5 of treatment).

In addition, patients used a mobile application as a diary to record
the necessary information throughout the study. All the participants
have signed the written informed consent, and the procedures were
conducted in accordance with the Declaration of Helsinki. PRODIGEST
study was approved by the Ethics Research Committee of the Puerta
del Hierro Hospital of Majadahonda, Madrid (Spain) [RES-6058-C3].

Study Endpoints

To evaluate the clinical response, the primary endpoint was to
assess the percentage of patients with adequate relief after 8 weeks
by using the Adequate Relief Survey (previously used in IBS clinical
trials). Secondary endpoints included:

1.  Percentage of patients with an adequate relief over the
study (weeks 1-8).

2. Weekly symptom evolution, analyzing mean and percentage
changes from baseline using the IBS Symptom Severity Scale (IBS-
SSS).

3. Daily evolution of abdominal pain, assessing mean and per-
centage changes from baseline.

4.  Weekly evolution of diarrhea/constipation, assessing stool
consistency (3-5 the Bristol Stool Scale (BSS)) and the mean and
percentage changes in stools frequency and consistency.

5. Evolution of patients’ quality of life (QoL) according to the
IBS - specific Quality of Life questionnaire (IBS-QoL) over the
study (weeks 1-8) by assessing mean and percentage chang-
es from baseline in global score and each of the domains. Other
secondary endpoints included patient adherence, safety profile
(adverse events incidence), and assessment of tolerability, accept-
ability and satisfaction perceived by patients and investigators by
using an ad hoc survey.

Procedures and Data Collection

The Adequate Relief Survey, a Subjective Global Assessment (SGA)
of relief for abdominal pain/discomfort and IBS symptoms, was used
weekly from baseline to study end [13]. Patients answered “Yes” or
“No” to the following question: “Please consider how you felt in the
past week with respect to your IBS, in particular your overall well-be-
ing and symptoms of discomfort or pain, bloating or distention, and
altered bowel habit. Compared to the way you normally felt before
starting the study treatment, have you had adequate relief of your IBS
symptoms?” The IBS-SSS questionnaire is a validated 5-question in-
strument used to measure abdominal pain severity (by using a Visual

Analog Scale [VAS]) and frequency (number of days), severity of ab-
dominal distension, dissatisfaction with bowel habits, and impact of
the disease on the daily activity within the last 10 days [14,15]. Each
question is scored from 0 to 100 points and total score ranged from
0 to 500 points, with disease severity defined as mild (75-174), mod-
erate (175-300), and severe (>300) [10]. Abdominal pain was also
assessed daily by using a VAS (scores ranging from 0 to 100). The IBS-
QoL is a validated 30-item self-report questionnaire, used to assess
the impact of IBS on quality of life across 9 dimensions (emotional
functioning, mental health, sleep, energy, physical functioning, diet,
social role, physical role, and sexual relations) [16]. The global score
was transformed to a standard 0 (poor QoL) to 100 (maximum QoL)
scale.

The Bristol Stool Scale (BSS) classified stool consistency types
from hardest (type 1) to softest (type 7). Types 1 and 2 indicated con-
stipation, while types 6 and 7 indicated diarrhea. Types 3, 4, and 5
were considered normal. Data were collected daily for 56 days, with
baseline data from the previous 3-4 days [17,18]. During the baseline
visit (day 1) the investigator collected demographic, anthropometric
and clinical characteristics of patients, relevant medical history and
comorbidities, and information regarding concomitant medication.
Patients were classified into a subgroup considering their BSS re-
sponses referring to 3-4 days prior to their inclusion in the study. In
the follow-up visit (day 28 + 5) and during the last visit (day 56 + 5),
which coincided with the posterior day after the end of treatment,
information related to concomitant medication, adverse events, data
from Adequate Relief survey, BSS scale, IBS-SSS and IBS-QoL ques-
tionnaires, and patient compliance data was collected. Tolerability,
acceptability, and satisfaction of the patient and investigator were
assessed during the last visit using a 3-point Likert scale (1-bad,
2-good, 3-excellent). Treatment adherence was estimated by calcu-
lating compliance percentages for weeks 4 and 8, classified as poor
(<60%), moderate (60-80%), good (80-90%), and very good (>90%).
Patients received 40 sachets at baseline and 4-week visits, returning
excess product at subsequent visits. Compliance was calculated as
[(40 sachets - excess sachets) x 100] / days between visits.

Statistical Analysis

Sample Size Calculation: Based on the results of previous stud-
ies conducted on similar IBS populations, it was assumed that the
percentage of patients who report having experienced adequate relief
from their IBS symptoms in the past week and after 8 weeks of treat-
ment is 50%. Given the aforementioned information, a sample size of
60 subjects was estimated. This calculation assumes the principle of
maximum variance [13,19].

Statistical Procedures: Qualitative variables are described by
means of absolute and relative frequencies. Quantitative variables
were presented as a central tendency (mean, median) and dispersion
(standard deviation [SD], interquartile range [Q1, Q3], maximum and
minimum). Confidence intervals (95% CI) for the primary and sec-
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ondary endpoints were presented. When inferential analysis was re-
quired, parametric tests were used for continuous variables and non-
parametric tests for ordinal, categorical or nonparametric variables.
For variables that do not fit the normal (or parametric) distribution,
the Mann-Whitney (for unpaired data) or Wilcoxon (for paired data)
hypothesis tests will be used. Contingency tables and comparison of
proportions and/or frequency distributions will be analyzed using
the chi-square test (or Fischer’s exact test when appropriate). Statis-
tical significance was established with p < 0.05. All statistical proce-
dures were performed using Statistical Package for the Social Scienc-
es (SPSS) v.22 software.

Results
Study Population

A total of 60 patients were included in the study. There were no
study withdrawals due to loss of efficacy or safety concerns, only 2
patients were lost to follow-up (58 patients completed the study fol-
low-up; (Figure 1)). Demographic, anthropometric and clinical char-
acteristics are summarized in (Table 1). The median age of partici-
pants was 34.7 + 11.4 years old, most of them were women (76.7%)
and 27.3% had a family history of IBS. The mean time from diagnosis
and symptoms onset was 3.1 + 6.3 years and 5.1 * 6.8 years, respec-
tively.

Screening

Lack of follow-up and invalid data

Baseline visit (day 1)
n =60

Enrollment

i

n=2

Dropouts

r

Figure 1: Flow chart of patients who participated in the study.

End-of-study visit (8-weeks)
n=>358
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Table 1: Baseline demographic, anthropometric and clinical charac- Min, max. (0.0, 46.0)
teristics of the participants. Time from symptoms onset, years
Variable Patients (n = 60) Mean (SD) 5.1(6.8)
Gender, n (%) Median (Q1, Q3) 3.2(19,6.0)
Males 14 (23.3) Min, max. 0.5,47.0
Females 46 (76.7) IBS familiar history, n/N (%)* 15/55 (27.3)
Age, years Medical history (disease/surgery), n/N (%)* 5/53(9.4)
Mean (SD) 347 (11.4) Rheumatoid arthritis 1/53 (1.9)
Median (Q1, Q3) 34.0 (25.0,42.5) Dyslipidemia 1/58 (1.9)
Min, max. 18,63 Gonalgia 1/53 (1.9)
Weight, kg Hypothyroidism 2/53 (3.8)
Mean (SD) 63.0 (11.9) Meniscectomy 1/53 (1.9)
Median (Q1, Q3) 61.5 (55.0,70.0) Rachialgia 1/53 (1.9)
Min, max. 41,99 Gastroesophageal reflux 1/53 (1.9)
Height, m Concomitant medication (last 2 months), n/N 11/54 (20.4)
Mean (SD) 1.7 (0.1) (%)* '
Median (Q1, Q3) 1.6 (1.6,1.7) Note: *Data from some patients was missing.
Min, max. 15,19
BMI, Kg/m? In order to characterize IBS subtype, patients completed the BSS
Mean (SD) 24 (3.3) questionnaire giving an estimate of the last 3-4 days prior to the base-
Median (Q1, Q3) 215 (20.4. 23.8) line visit. Baseline, the mean number of daily depositions was 4.2 (SD:
Min, max 158,312 3.2), and most of them were classified as “normal” (types 4 and 5)
Time from dingnosis, years or '.‘abnormally soft."'(type 6). Considering baseline BSS responses,
patients were classified as IBS-D (35.1%), IBS-C (22.8%), or IBS-M
Mean (SD) 31(63) (7.0%) according to their IBS phenotype (Figure 2A). Patient bowel
Median (Q1, Q3) 1.2(03,4.0) habits which could not be classified into any of these subtypes, 35.1%,
were considered as Unclassified (IBS-U).
B
Severe 422
Moderate
mIBS-D
mIBS-C Mild
OIBS-M
OIBS-U
Abselne?fln
remission
l'lJ lIO ZI() SIU 4I0 5I0

Percentage of patients (%)

Figure 2: Baseline IBS clinical characteristics.

A.  IBS phenotype classification (n = 57). Baseline data were not available in 8 patients and in 5 of them the 2" day responses were used for their
classification. Only data for 3 patients were unavailable.

B.  IBS severity according to the IBS-SS responses (n = 59). Absence/in remission: < 75 points; mild: 75-175 points; moderate: 175-300 points;
severe: > 300 points.
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According to their total basal score to IBS-SSS questionnaire, most
patients presented a severe (42.4%) or moderate disease (37.3%;
Figure 2B). Regarding abdominal pain, which is the most prevalent
symptom of IBS patients, patients evaluated it during the baseline vis-
it (day 1) using a visual analogue scale (VAS), obtaining a mean score
of 35.5 + 23.7 points over 100.

Evolution of IBS Symptomatology

Adequate Relief of Symptoms Survey: From the first week, 35%
of patients showed an adequate relief of IBS-associated symptoms,
with a sustained increase up to 8 weeks of therapy, reaching 75% of

>

patients reporting a significant relief of IBS symptomatology (Figure
3A). This represents a statistically significant difference compared to
week 1 (35.3% vs. 75.0%; p = 0.003). Considering IBS phenotypes, a
high proportion of patients had adequate relief of symptoms at weeks
4 and 8 compared to the first week (Figure 3B-E), where IBS-M and
IBS-D reported the numerically highest adequate relief rates, 100%
and 77.8% respectively. There was a consistent increase in the ade-
quate relief rate of all the IBS subgroups, without statistically signif-
icant differences among the IBS subtypes (p = 0.802 and p = 0.797,
respectively; Table 2).

ONO BYES

_.

[=] =

S S
. .

Percentage of patients (%)
(=)
(=]

p=0003

it

40 4
20
0 T
1 2
Weeks
B C
IBS-D subgroup IBS-C subgroup
ONO BYES ONO BYES
gl()() = 100
g 80 ‘é 50
2 g 60
2
=40 = 40
S 20 5
g 1 2 3 4 5 6 7 8 2 1 2 3 4 5 6 7 8
£ Weeks = Weeks
D IB5-M subgroup E IBS-U subgroup
ONO EYES ONO BYES
g 100 g 100
= 80 = 80
o fa
S 40 A 40
g} 20 ?;’1 20
£ 0 £ 0
E 1 2 3 4 5 6 7 8 § 12 3 4 5 6 7T 8
£ Weeks & Weeks

Figure 3:

A.  Weekly assessment of the adequate relief of symptoms in global population

B.  (B-E) and each IBS subtype.
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Table 2: Adequate relief of IBS symptomatology in week 8 according to each subgroup.

Week 1 Week 4 Week 8
Group Yes/Total (%) Yes (95% CI) Yes/Total (%) Yes (95% CI) Yes/Total (%) Yes (95% CI)
IBS-C 5/13 (38.5) (14.6 - 69.5) 8/13 (61.5) (30.5 - 85.4) 9/13 (69.2) (36.5 - 89.8)
IBS-D 8/17 (47.1) (23.5-72.0) 11/19 (57.9) (33.5-78.9) 14/18 (77.8) (50.2 - 92.3)
IBS-M 1/2 (50.0) (0.0 - 100.0) 3/4 (75.0) (4.1 -99.5) 4/4 (100.0) N.A.
IBS-U 3/17 (17.6) (5.1 - 46.3) 14/19 (73.7) (47.6 - 89.6) 13/18 (75.5) (45.3 - 89.1)
Total 18/51 (35.3) (23.1-49.7) 37/58 (63.8) (50.4 - 75.4) 42/56 (75.0)* (61.6 - 84.8)

Note: 95%CI: 95% confidence interval; IBS: irritable bowel syndrome; IBS-C: constipation-predominant IBS; IBS-D: diarrhea-predominant IBS; IBS-M:
mixed IBS; IBS-U: unclassified IBS; N.A.: not available.

*Statistically significantly different from week 1 according to McNemar test.

Evolution of Abdominal Pain: Patients’ abdominal pain, as-
sessed as a VAS score ranging from 0 to 100, was ameliorated during
the study. Both mean and median daily scores of abdominal pains

decreased through the study follow-up (p = 0.001; Figure 4) with a
median percentage of change of -40.5% (VAS Scale Mean change, IQR:
-12.7%, -74.6%) (Table 3).

50 1
40
w
=30 A
Q
ors i
[ p]
- 20 A
= ]
10 1
O T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 40 50 60
Days
Figure 4:
A.  Daily evolution of abdominal pain assessed by the Visual Analogue Scale in population
B.  (B-E) and each IBS subtype.
Table 3: Percentage change between days 1 to 56 in abdominal pain VAS scores.
Total IBS-D IBS-C IBS-M IBS-U
IBS Group
n =31 n=10 n=6 n=1 n =14
Mean (SD) -8.0 (144.3) -40.3 (40.0) -18.7 (86.0) -80.0 (N.A.) 24.7 (204.2)
Median -40.5 -41.7 -41.5 -24.0
N.A.
(Q1, Q3) (-74.6,-12.7) (-52.9, -23.6) (-73.8,5.2) (-69.2, -8.8)
Min, max. -100.0, 700.0 -98.8,40.0 -100.0, 134.5 N.A. -94.2,700.0

Note: IBS: irritable bowel syndrome; IBS-C: constipation-predominant IBS; IBS-D: diarrhea-predominant IBS; IBS-M: mixed IBS; IBS-U: unclassified IBS;
N.A.: not available; Q: quartile; SD: standard deviation.
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IBS Severity: Evaluation of IBS-SSS: The total score registered
on the IBS-SSS questionnaire decreased from 266.1 + 100.8 points in
week 0 to 214.3 + 88.6 points in week 1 of therapy and continued
decreasing throughout the study (Table 4). The score was reduced
by 39.9% at the end of the study (159.8 + 96.0 points in week 8, p <
0.001; Figure 5). Considering the subgroups, individuals with IBS-D
and IBS-M phenotypes presented higher reductions in IBS-SSS scores
(-125.0 £ 128.8 and -180.0 + NA points, respectively) than IBS-C sub-
population (-25.6 + 57.9 points), without statistically significant dif-
ferences among the subgroups. Attending to abdominal pain-related
questions in IBS-SSS survey (questions 1a, 1b and 2; Supplementary
Table 1), the percentage of patients that declare to have suffered from

abdominal pain in the last 10 days decreased from 89.8% to 68.3%
(Figure 6A). Pain intensity was significantly decreased (p=0.0003),
showing a stable improvement from week 3. Also, the number of days
experiencing abdominal pain was reduced by 2 days [from 4.9 (3.2) to
2.9 (3.0)] (Figure 6B-C). Regarding abdominal distension, the propor-
tion of patients presenting this symptom and its intensity (questions
3a and 3b) were reduced from baseline to week 8 (from 84.8% with a
median intensity score of 60% to 65.9% with a median intensity score
of 30%; Figure 6D-E). As observed with abdominal pain, distension
intensity was significantly diminished (p=0.0004), showing a stable
improvement from week 3.

A
3 -
00 266.1
| 2H3_ 1098 - p=0.0001
=< 1987
g 200 A Bt 1853 4908
3 - 167.7 1458
s | -
o
w
B 100 1
0
0 1 2 3 4 5 6 T B
Weeks
B
300 +
:
200 -
7 -—IBS-D
v 4
2 ——IBS§-C
L 100 - —==[B5-M
1 —=|[BS-U
0
o 1 2 3 4 5 o6 T 8
Weeks
Figure 5:
A.  Weekly evolution of symptomatology assessed by IBS-SSS questionnaire in global population and

B.  Each IBS subtype.
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Figure 6: Weekly evolution of symptomatology considering individually IBS-SSS questions.

A.  Percentage of patients experiencing abdominal pain,
B.  Median intensity

C.  Number of days with pain

D.

E.

Intensity.

Percentage of patients presenting abdominal distention and
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Supplementary Table 1: IBS-SSS questionnaire.

Questions

1a. Are you currently (in the last 10 days) suffering from abdominal pain?

1b. How severe has your abdominal pain been in the last 10 days?

2. Indicate the number of days you have had abdominal (belly) pain in the last 10 days. This variable will be multiplied by 10.

3a. Do you currently (in the last 10 days) suffer from abdominal distention (bloated, swollen or tight belly)?

3b. How bad was the abdominal distention/ bloating/tightness in the last 10 days?

4. How dissatisfied are you with your bowel function in the last 10 days?

5. In the last 10 days, how often did abdominal pain/discomfort or altered bowel function affect, or interfere with, your life in general?

Table 4: Evolution of IBS-SSS total scores considering overall sample.

Week 0 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8
n =59 n=>51 n =52 n=>51 n =52 n=>51 n=49 n=44 n=41
266.1 167.7
Mean (SD) (100.79) 214.3 (88.55) | 209.8 (95.06) | 192.9 (99.4) | 198.7 (91.09) | 185.3 (84.86) | 180.8 (94.29) (100.97) 159.8 (95.98)
Median (Q1, | 270.0 (202.0, | 200.0 (140.0, | 205.0 (135.0, | 180.0 (110.0, | 195.0 (130.0, | 180.0 (130.0, | 180.0 (120.0, | 155.0 (90.0, 160.0 (90.0,
Q3) 340.0) 270.0) 285.0) 270.0) 255.0) 220.0) 250.0) 220.0) 200.0)
Min, max. 10, 460 90, 410 50, 450 30, 480 20, 490 10, 430 20, 490 0,490 0, 460

Note: Q: quartile; SD: standard deviation.

Changes in the Bowel Habit: The average number of daily bow-
el movements every week was significantly reduced from the first
week of treatment (p < 0.001; Figure 7A), with a mean percentage of

obtained a slight increase in depositions (mean percentage reduc-
tions were -65.3%, +2.4%, -72.2%, and -71.5% for IBS-D, IBS-C, IBS-M
and IBS-U, respectively), with no statistically significant differences
change of 52.5%. Similar reductions were observed when looking for  among subgroups (p = 0.126).

each IBS subtype, except for individuals with IBS-C phenotype, who

o>
vs)

5 w57
= ] 3 i
5 4] p<0.0001 5 4]
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== 34a 2o 31 ——IBS-D
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Figure 7:

A.  Weekly evolution of intestinal habit considering overall sample and
B.  Each IBS subtype.

Copyright@ : Eva Garcia Aguilar | Biomed ] Sci & Tech Res | BJ]STR.MS.ID.010021. 56373


https://dx.doi.org/10.26717/BJSTR.2025.64.010021

Volume 64- Issue 2

DOI: 10.26717/BJSTR.2025.64.010021

Evolution of the Quality of Life (IBS-QoL)

The global score obtained in the IBS-QoL questionnaire signifi-
cantly improved during the study period for the overall sample, in-
creasing from a baseline total score of 56.7 to 69.3 by week 8, which
represents a mean percentage of change of 25.5% (p < 0.0001; Fig-
ure 8A). When evaluating the different IBS subtypes, IBS-QoL glob-
al scores showed the same increasing trend as in the overall cohort,

with statistically significantly improvements for IBS-D, IBS-M and
IBS-U subtypes (Figure 8A). Statistically significant improvements
were observed in the overall cohort after eight weeks of treatment
for all the individual dimensions covered in IBS-QoL (Emotional func-
tioning, Mental health, Sleep, Energy, Physical functioning, Diet, Social
role, and Sexual relations), except for ‘Physical role’ where a numeri-
cal improvement was achieved (Table 5, Figure 8B).

A
OBaseline EWeek4 BWeek§
100 -
= 1 p<0.001
S 20 4 p=0001 p=0007  p=0282  p=0015
oy
25 601
o =
o 2
5% 401
E =
=] 20 4
G
0 A
Total IBSD IBS-C IBS-M IBS-U
B
OBaseline BWeek4 BWeek 8
- 100 -
= i p=0.001 = 0001
o
= 20 4 < 0001 p=0.003
g p<0.001 p<000l <0001
= 4 p<0001 0.07
3 = 60 4
T8 i
2 E
&5 40 4
w E 1
B 20
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g
D‘E Emotional Mental Sleep Energy  Physical Diet Social role Phyvsical  Sexual
functioning  health functioning role relations

Figure 8: IBS-QoL questionnaire.
A.

B.
obtained at baseline.

Global scores of IBS-QoL questionnaire in overall study population and in each IBS subpopulation.
Registered scores for each of nine dimensions of IBS-QoL questionnaire. P-values are assessed by comparing week 8 scores with those
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Table 5: Percentage of change between week 0 to 8 in IBS-QoL scores.

Total IBS-D IBS-C IBS-M IBS-U
IBS Group
n =56 n=18 n=13 n=4 n=18
Total scores
Mean (SD) \ 255 (31.1) 19.8 (24.4) \ 13.7 (16.0) 532 (72.1) 36.1 (29.7)
Emotional functioning
Mean (SD) \ 50.6 (70.1) 53.9 (78.8) \ 26.7 (47.4) 71.2 (95.1) 66.1 (73.3)
Mental health
Mean (SD) \ 51.1 (98.3) 25.9 (36.0) \ 282 (47.3) 101.1 (111.0) 88.4 (150.8)
Sleep
Mean (SD) \ 24.2 (40.1) 16.7 (24.5) \ 10.9 (38.3) 37.5 (72.4) 40.2 (45.4)
Energy
Mean (SD) \ 52.8 (93.0) 47.6 (62.7) \ 53.4 (96.0) 60.4 (160.3) 56.0 (103.5)
Physical functioning
Mean (SD) \ 21.3 (44.7) 8.7 (18.0) \ 30.3 (80.6) 21.8 (25.3) 28.2 (34.0)
Diet
Mean (SD) \ 39.4 (76.0) 16.3 (52.2) \ 434 (56.5) 54.3 (20.6) 60.5 (109.0)
Social role
Mean (SD) \ 79.8 (206.3) 149.0 (315.1) \ 11.9 (32.0) 215.6 (328.8) 39.1 (54.8)
Physical role
Mean (SD) 23.6 (78.3) 18.1 (91.3) 2.7 (41.8) 29.3 (83.9) 46.7 (88.9)
Sexual relations n=40 n=12 n=11 n=3 n=12
Mean (SD) 20.5 (33.4) 26.9 (39.8) 15.8 (26.1) 32.1 (42.2) 15.8 (35.1)
Note: IBS-QoL.: Irritable Bowel Syndrome Quality of Life.
Safety Profile Odynophagia 1.7 (1/15)
Synbiotic therapy showed a favorable safety and tolerability pro- Gastroesophageal reflux 1.7 (1/15)
file. A total of 15 adverse events (AEs) were collected during the clin- Sinusitis 1.7 (1/15)
ical study, with 12 patients (20%) presenting at least one AE (Table Plantar tendonitis 1.7 (1/15)
6). Most of the AEs were mild and they did not lead to discontinuation Moderate, % (n/N)
of synbiotic therapy. Only three AEs out of 15 were considered as po- Spastic colon 1.7 (1/15)
tentially related to study treatment (flatulence). No serious AEs were Persistent abdominal pain 17 (1/15)
reported. Due to the limited sample size, and low rate of AEs, compar- Flatulence and abdominal distension 17 (1/15)

isons among the IBS subgroups cannot be performed.

Table 6: Informed adverse events during the study.

Adverse event % (n/N)
Mild, % (n/N)

Bicycle accident 1.7 (1/15)
Headache 1.7 (1/15)
Diarrhea 1.7 (1/15)
Occasional epigastric pain 1.7 (1/15)
Acute pharyngitis 1.7 (1/15)
Flatulence 1.7 (1/15)
Flatulence and abdominal pain 1.7 (1/15)
Urine infection 1.7 (1/15)

Treatment Adherence, Tolerability, Acceptability, and Per-
ceived Satisfaction

Treatment adherence, calculated as the percentage of compliance,
was valued as good [80 - 90%], or very good [>90%] in most cases
(Figure 9A). Tolerability was estimated as the personal assessment
of the treatment with respect to the occurrence or non-occurrence of
adverse events and (if any) their severity and discomfort, and accept-
ability was considered the personal assessment of the treatment by
evaluating the organoleptic characteristics, ease, and comfort of use.
Most of the patients valued tolerability as excellent (76.8%) or good
(21.4%) (Figure 9B). Moreover, treatment acceptability (Figure 9C)
was positively scored by 96.4% of patients (Excellent acceptability:
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60.70%, Good acceptability: 35.70%) and most of them were satisfied
or very satisfied. Both patients and investigators, showed high rates
of satisfaction with the synbiotic therapy. For the overall population,
it was registered a satisfaction for the study treatment perceived by

A

the investigator as very satisfied/satisfied for the 83.9% of investiga-
tors, as well as a global satisfaction for the study treatment perceived
by the 80.4% of patients (Figure 9D).

OBad mGood MExcellent

Total IBS-D IBS-C IBS-M IBS-U
(n=356) (n=18) (n=13) (n=4) (n=18)
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Figure 9: Treatment adherence and tolerability, acceptability, and perceived satisfaction informed by the patient.
A.  Percentage of treatment compliance in week 4 and 8. (B-E) Results informed by patients regarding

B. Tolerability,
C.  Acceptability, and
D Perceived satisfaction.

Discussion

IBS is a highly prevalent gastrointestinal disorder with a great
impact on quality of life. However, the underlying pathophysiology
is still poorly understood, and its management can be challenging
[1,3,20]. PRODIGEST study aims to provide clinical evidence on the
therapeutic potential of a 7-multistrain synbiotic in IBS management.
Until now, no individual therapy has shown to be completely effective
in modifying the course of the disease and there is not much informa-

tion about their long-term effects [3,20]. For that reason, therapeutic
approaches normally aim to improve the most predominant symp-
toms, abdominal pain and bloating, as well as the patients’ quality of
life. Laxatives, antidiarrheals, and antispasmodics are usual first-line
therapies for IBS management. Non-pharmacological treatments,
such as lifestyle and diet changes, or the use of probiotics and symbi-
otic are also recommended alone or in combination with pharmaco-
logical therapies [3,20].
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Our results support the clinical benefits of a 7-multi-strain syn-
biotic supplementation on symptom alleviation across all the clini-
cal phenotypes of IBS. After 8-week administration, synbiotic re-
duced abdominal pain (intensity and number of days presenting this
symptom), a highly predominant and uncomfortable symptom, that
markedly affects patients’ quality of life. Synbiotic treatment also al-
leviated abdominal distension, contributing to reduce IBS severity, as
well as improving patients’ overall quality of life. In line with these
results, probiotic and synbiotic supplements have been previously
associated with improvement of IBS symptoms in several clinical tri-
als [10-12,21]. Moreover, Cappello, et al. [22] analyzed the efficacy of
a 4-week treatment with a multi-strain synbiotic supplement in IBS
on a double-blinded, randomized placebo-controlled study [22]. The
treatment reduced flatulence significantly (p = 0.038) and abdominal
bloating (46.9% in synbiotic group vs. 65.6% in placebo group; p =
0.21). Also, an improvement of QoL was reported in patients treated
with the supplement [22]. In contrast, Shavakhi, et al. [23]) found no
beneficial effect of the multi-strain synbiotic product over placebo in
either of these [23]. Single-strain probiotic products have been also
tested for IBS symptom alleviation, with different microorganism and
dosing schedule, which makes difficult to drive conclusions over their
effectivity [24,25].

Despite positive results obtained in clinical trials, there is still
limited strain-specific evidence, which hinders the establishment of
robust clinical recommendations about probiotic therapy. This study
validates a 7-multi-strain synbiotic intervention as an optimal ther-
apeutic option for IBS, providing clinical benefits with a favorable
safety and tolerability profile. Patients and study investigators were
highly satisfied with the product’s acceptability and its effects. One of
the main strengths of PRODIGEST study results is the observed clin-
ical benefits across all IBS subtypes, while many previous IBS clin-
ical studies developed with other probiotic mixtures only included
IBS-Diarrhoea patients. Patients’” QoL improved thanks to synbiotic
therapy and, not only did we observe a statistically difference but also
a clinically relevant improvement. The minimal clinically important
difference (MCID) for the IBS-QOL has been defined as a change of 10
points in the total score, while in our study we observed an improved
of +12,6 in the IBS-QoL global score [26]. In addition, the reduction in
IBS-SS scale across the 8 weeks of treatment with the symbiotic was
not only statistically significant, but also clinically relevant. The MCID
for the IBS-SS scale is defined as a change of 50 points in the total
score [14], while our study showed an absolute change in the mean
score of -106.3 points. This translates into a reduction of IBS severity
according to this scale.

The present results should also be interpreted considering a few
limitations. The limited number of participants in every individual IBS
subtype restricts the interpretation of subpopulation data, especially
for IBS-M. The sample size of the study was not calculated to obtain
differences between groups, although a trend of potential benefit of
the synbiotic across all IBS subtypes can be observed. Another limita-

tion is the lack of a control group to compare the evolution of treated
patients with those of non-treated. Nonetheless, synbiotic prepara-
tion has demonstrated to be superior to the observed placebo effect
in other IBS clinical studies [11-12,21]. Thus, this study’s results add
evidence for the effectiveness of this symbiotic compound in IBS ther-
apy, validating an adequate treatment posology recommendation,
while complementing the body of evidence behind this 7-multi-strain
symbiotic mixture.

Conclusion

The present study supports the therapeutic potential of a 7-multi-
strain synbiotic supplement for IBS symptom alleviation, especially
abdominal pain (intensity and frequency) and abdominal distension.
The synbiotic treatment provided an adequate relief of symptomatol-
ogy from the first week, contributing to reduce the overall severity
of IBS disease and improving patients’ quality of life, regardless of
the IBS subtype. Additionally, the synbiotic preparation presented a
favorable safety and tolerability profile, with a high rate of patient’s
satisfaction and treatment acceptability.
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