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Abstract: Background: Functional gastrointestinal disorders, including irritable bowel syndrome
(IBS) and functional abdominal bloating, are prevalent in gastroenterology. The unclear pathogenesis
complicates the development of effective therapies, which may be pharmacological or non-
pharmacological in nature. Objective: This pilot study aimed to evaluate the efficacy of a food
supplement containing probiotics, digestive enzymes, and Melissa officinalis extract in patients
suffering from IBS and functional abdominal bloating. Methods: We conducted a randomized,
double-blind, placebo-controlled, monocentric trial involving adult patients diagnosed with IBS and
functional abdominal bloating. Participants were randomly assigned to receive either the active
product or a placebo for 20 days. The primary outcome measure was the change in the global Visual
Analogue Scale (VAS) for satisfaction. Secondary measures included symptom scales related to
bloating and abdominal pain. Results: A total of 31 participants were enrolled, with 29 completing
the study. Patients receiving the active supplement reported a positive effect in the global VAS for
satisfaction and demonstrated improvement in most secondary symptom scales compared to the
placebo group. However, no statistically significant differences were found between the active and
placebo groups, the treatment resulted in a higher tendency to improvement in patient-reported
outcomes compared to the placebo group. Conclusion: This pilot study provides valuable insights
into non-pharmacological therapies for IBS and functional abdominal bloating. Although the results
were promising, larger studies with longer treatment durations and based on more complex
approach also including diet intervention and psychological support are needed to fully evaluate the
long-term effects of probiotics and the active ingredients in the supplement. Trial Registration: The
study was registered at clinicaltrial.gov with IDGIU-PSY-0322
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1. Introduction

Functional gastrointestinal disorders (FGIDs) are frequent conditions of the gastrointestinal
tract, characterized by recurring or chronic symptoms and that are not justified by structural or
organic anomalies [1]. The so-called “functional symptoms” include abdominal pain and bloating,
diarrhea, constipation, postprandial fullness, nausea, and vomit [2]. The most frequently encountered
FGIDs are Irritable Bowel Syndrome (IBS), functional bloating, functional constipation, functional
diarrhea, and unspecified functional bowel disorder [2,3]. An epidemiological study conducted by
Rome Foundation in 2021 estimates that around 40% of the global population suffers from FGID,
with a prevalence of women presenting at least one FGID (49%) compared to men (37%) [4].

FGID are also defined as complex bi-directional disorders of the “Gut-Brain interaction”[5], as it
has been demonstrated that visceral hypersensitivity, gastrointestinal motility anomaly, and
psychological disturbances contribute to the pathogenesis. This bidirectional communication
between the brain and the intestine is mediated by hormones, neurotransmitters, and bacterial
metabolites [6]. It is not clear whether the psychological disturbances cause FGID or vice-versa, and
independent epidemiological studies suggest that 50% of FGID cases starts with a psychological
discomfort, followed by gastrointestinal disorders, while in the other 50% of the cases, the
gastrointestinal symptoms appear earlier compared to the psychological disturbances [2].

IBS, which is characterized by abdominal pain, bloating, and changes in bowel habits that lack
a known structural or anatomic explanation [7]. IBS, commonly attributed to gut-brain axis
disfunction, is encountered in 9-23% of global population [7]. Women have a major probability
compared to men to develop this syndrome, and the onset of symptoms may be related to age [8].
IBS etiology is not completely clear [9]. The potentially involved factors are genetic predisposition,
altered intestinal motility due to altered serotonin blood concentrations, visceral hypersensitivity,
psychological discomforts, enteric infection, intestinal dysbiosis, food intolerances, especially gluten,
and altered intestinal permeability. IBS can be distinguished in four sub-types: IBS with constipation
(IBS-C), IBS with diarrhea (IBS-D), IBS with mixed symptoms (IBS-M), and IBS unsubtyped, without
symptoms linked to stool consistency (IBS-U) [3,10]. About 1/3 of the patients with IBS presents the
subtype IBS-C [9].

Functional abdominal bloating is another common FGID, and, by definition, it is a sensation of
trapped gas at abdominal level that manifests as abdominal pressure, fullness sensation, and, in some
patients, associated with objective abdominal distension [11]. Such conditions often coexist; however,
some patients present only one of them [12]. Functional abdominal bloating is very common, and its
prevalence varies between 16 and 31% with women generally presenting higher rates of bloating
compared to men [12,13]. The prevalence of bloating in patients affected by FGID reaches 76% and
many of them consider it the predominant and most annoying symptom [14]. It is thought that the
physiopathology of abdominal bloating is associated with an excess of intestinal gas, which is due to
either an increased gas production compared to the normal elimination mechanisms or to an
alteration of the elimination mechanisms [11].

The unclear pathogenesis and the variability of the symptoms of IBS and of the FGID in general,
make it challenging to achieve effective symptom control and satisfactory outcomes for patients. A
standard therapy does not exist, both pharmacological and non-pharmacological approaches can be
considered, often tailored to the patient’s specific clinical history and symptom profile [15,16].
Pharmacological therapies typically aim to reduce pain and address specific symptoms, such as
diarrhea or constipation, depending on the subtype of IBS. Commonly recommended medications
include antispasmodic drugs for pain relief, Linaclotide for constipation-predominant IBS, osmotic
laxatives, Rifaximin for bloating and gas, and Loperamide for diarrhea-predominant IBS-D [17]. Non-
pharmacological therapies also play a significant role in IBS and FGID management. These can
include psychological interventions, such as cognitive-behavioral therapy and mindfulness-based
stress reduction, as stress and anxiety are known to exacerbate IBS symptoms. Additionally, physical
activity and relaxation techniques, like yoga and meditation, may support symptom relief and
improve over well-being [18]. A particularly effective non-pharmacological approach for many
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patients is dietary modification, especially a diet low in fermentable oligosaccharides, disaccharides,
monosaccharides and polyols commonly known as a low-FODMAP diet [19]. This diet reduces intake
of certain carbohydrate that are poorly absorbed in the intestine and can lead to gas production,
bloating, pain and other symptoms. A low-FODMAP diet is generally implemented in phases,
beginning with an elimination phase to identify trigger foods, followed by a gradual reintroduction
of foods to assess individual tolerance. While highly beneficial for many, this diet should ideally be
conducted under the supervision of dietitian to ensure nutritional adequacy and to tailor the
approach to individual needs [20].

Non-pharmacological therapies include diet intervention, medicinal herbs, probiotic, and
digestive enzymes usage [21]. Recent research highlights the correlation between gut microbiota
dysbiosis and IBS pathogenesis [22]. On this basis, several studies have demonstrated the potential
contribution of probiotics as intervention method [23].

Supplementation with digestive enzymes can be another valid adjuvant therapy in several
disorders of the of gastrointestinal tract such as in the cases of functional dyspepsia or IBS. Widely
used in clinical practice, for patients with lactose intolerance, is the supplementation with lactase (or
Beta-galactosidase), an enzyme that breaks down the disaccharide into the monosaccharides, glucose
and galactose [24]. It has been studied also the potential role of enzyme a-galactosidase for the
improvement of symptoms of IBS. This enzyme, produced by Aspergillus niger, digests some
oligosaccharides, such as fructans and galactans at the small intestine level, avoiding that they reach
the large intestine and become fermentation substrate of the bacteria inhabiting this tract [25].
Through this mechanism of action, a-galactosidase is possibly a valid therapy to reduce abdominal
bloating in patients with IBS, however further studies are necessary to define the efficacy of such
enzyme as therapy for patients with IBS [26].

Finally, another proposed non-pharmacological therapy includes the usage of medicinal plants,
traditionally used and still under investigation for the prevention and treatment of many diseases.
One of these is Melissa officinalis Lamiaceae (Melissa officinalis L.), which is known as medicinal plant
for ca. 2000 years and its leaves contains several compounds that confer health benefits to the
organism [27]. Among these there are flavonoids (quercitrin, rhamnocitrin, luteolin) and
polyphenolic compounds (rosmarinic acid, caffeic acid, and protocatechuic acid) that exert an
antioxidant activity [28].

In this context, we presented a first pilot study aimed to evaluate the effectiveness of a die-tary
supplement containing probiotics, Melissa officinalis extract, and digestive enzymes in reducing
bloating and abdominal distension in individuals with irritable bowel syndrome (IBS) and functional
abdominal bloating.

2. Materials and Methods

2.1. Study Design

The design was a randomized double-blind placebo-controlled monocentric intervention study.
Enrolled patients were volunteers suffering from IBS or functional abdominal bloating. The
recruitment site was the Gastroenterology and Nutrition clinic of the Fondazione IRCCS Ca’” Granda
Ospedale Maggiore Policlinico di Milano and the involved center was the Center for the Prevention
and Diagnosis of Celiac Disease.

Given the aims and pilot nature of this study, the sample size was determined empirically based
on a review of the available literature concerning the condition and the study product. Forty
participants will be recruited (20 participants per treatment group).

The enrollment period was four months, between July and November 2023, and included 31
adult patients, which were randomized into two groups: 16 subjects were administered with Psyllogel
Gonfiore (Giuliani SpA, Milan, Italy) (active product), while 15 subjects were administered with a
placebo.
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The evaluation of inclusion or exclusion criteria was performed during an outpatient visit with
gastroenterologist or nutrition biologists. The main inclusion criteria were having an age between 18-
65 years and suffering from IBS or functional bloating according to the Rome IV questionnaire criteria
[5]. The main exclusion criteria were pregnancy or breastfeeding, subjects assuming other dietary
supplements or pharmacological therapies for abdominal bloating.

The enrolled subjects followed two visits, a baseline visit (T0), where the enrolled patients signed
an informed consent, and their clinical history was taken with the aim of collecting data about other
pathology or concomitant pharmacological therapies. In addition, demographics and common
variable data were collected and registered on Case Report Form (CRF). Randomization was assigned
and the product was given to the subject. Moreover, during the visit subjects were asked to fill in the
VAS, SF-36 and SCL-90 questionnaires, for the investigation of gastrointestinal symptomatology,
quality of life and mental health, respectively. After 20 days of treatment with the supplement or the
placebo, the final visit (T1) was performed. During this visit, all the precedent explained procedures
were repeated with the aim of collecting data of the patient after the treatment period. All study
participants provided written informed consent. The study was approved by the Ethical Committee
of Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico di Milano. Trial was registered at
ClinicalTrials.gov, identifier: GIU-PSY-0322.

2.2. Product in Use

The active supplement is a 3g product containing: Bifidobacterium lactis SD5219 (BL-04) (1*10°
CFU), Lactobacillus acidophilus SD5221 (NCFM) (1*10° CFU), dry extract of Melissa Officinalis L. (4%
rosmarinic acid), lactase, a-galactosidase. The product should be assumed before the main meal,
dissolved in 75 mL of water. The placebo did not include the probiotic strains, enzymes and botanical
extract but included additional microcrystalline cellulose and was otherwise identical to the test
capsules.

2.3. Questionnaires

A validated Visual Analogue Scale (VAS) [29], was used to evaluate the satisfaction level of the
patient regarding his general health state, and to the severity of the specific gastrointestinal
symptoms (abdominal pain, abdominal bloating, postprandial fullness, early feeling of satiety, gastric
burn, stool consistency) and the general wellbeing perception. The patient is asked to indicate the
severity of the symptoms on a 10 cm line, which endpoints are 0 (no symptom) and 10 (maximum
severity). A variation greater than or equal to 3 cm between pre (T0) and post-intervention (T1) will
be considered significant, according to Salerno Guideline [30].

The Short Form Health Survey (SF-36) is designed for clinical practice and for research [31]. It
consists of 36 multiple choices questions, to each answer a score is assigned. The questions aim at
investigating how much the physical and metal healthy states influence the daily activity and the
emotions.

The Symptom CheckList-90 questionnaire (SCL-90) aim is to examine mental health, and it is the
most used questionnaire in the clinical field [32]. Ninety multiple choices questions, with a score zero
to four, that look into the psychological sphere (obsessive-compulsive behavior, anxiety, depression,
fear, sleeping disorders, interpersonal sensitivity).

2.4. Statistical Analysis

Collected data of the populations object of this study were analyzed with the statistics software
SAS (SAS, version 9.4, SAS Institute Inc., Cary, North Carolina, USA).

“Chi-square test” was used to compare the subjects that reported a positive variation in the VAS
Scale, in the two treatment groups, while “Wilcoxon Rank-Sum test” was utilized to analyze the
variation of values on the VAS 0-10 cm scale, relative to the gastrointestinal and the non-specific
gastrointestinal symptoms in the two treatment groups. The variations of the total score values
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relative to the SF36 and SCL-90 questionnaires of the two groups were compared with “Student’s t-
test”.

For the tolerability analysis, all the patients treated with at least one dose of the product. Adverse
events were registered with MedDRA 5.1 (System Organ Class/SOC e Preferred Term/PT) code.
Adverse events and number of subjects with adverse events were resumed in frequency tables for
the two treatment groups.

Statistical significance of the results was declared considering a first type error (a-error) equal
to 0,05, two tails.

3. Results

3.1. Subjects” Demographics

In this study 31 subjects were enrolled; among these subjects, 29 concluded the trial, while two
of them were excluded because they did not participate in the final visit. Through randomization, the
subjects were divided into two groups, 15 subjects were given the active product, while 14 subjects
were given the placebo. The 79,3% of the patients were women (n=23) and only the 20,7% were men
(n=6), and their age ranged from 24 to 64 years. As shown in Table 1, the active group was composed
by 73,3% of women and 26,7% of men. The placebo group was instead composed by 85,7% of women
and 14,3% of men.

Table 1. Demographics of enrolled subjects.

ACTIVE GROUP PLACEBO GROUP Comparison ACTIVE and
(n=15) (n=14) PLACEBO

Women, n (%) 11 (73.3) 12 (85.7)

Men, n (%) 4(26.7) 2 (14.3)

MeantSD| Median |Mean+SD| Median p-value
(Min-Max) (Min-Max)

Age (years) 44.0+14.3| 42 (24-64) |46.1+13.1| 51 (25-61) 0.68
Weight (kg) |62.1+11.2| 58 (46-87) |62.7 +10.3| 59.5 (52-82) 0.87
Height (m) 17+0.1 |1.7(1.5-1.9)| 1.7+0.1 | 1.7 (1.6-1.8) 0.74
BMI (kg/m?) | 22.3+2.7|22.3(18-27)]| 22.4+3.0 |21.6 (19.5-29) 0.93

3.2. Global VAS

Subjects participating in the trial had to complete the global VAS scale, relative to the general
satisfaction on the health state/wellbeing. The scale (in cm) goes from 0 to 10, where 0 means
completely unsatisfied and 10 completely satisfied.

Table 2. Global VAS: comparison between basal and final visit in the two treatment groups.

ACTIVE GROUP (n=15) PLACEBO GROUP (n=14)
Basal visit (T0) Final visit Basal visit Final visit
(T1) (T0) (T1)
Mean + SEM 5.64 +1.74 7.15 +1.00 6.89 +1.42 6.31+1.79
Median 6.30 7.10 7.05 5.95
Min-Max 1.00 - 9.00 4.00 -10.00 3.00 -10.00 0.90 - 10.00
Variation Final vs Basal visit Variation Final vs Basal visit
Mean + SD 1.51+2.49 -0.58 +3.14
p-value *0.052

Table 2 resumes the results relative to the evaluation, through VAS, of general wellbeing at time
0 and time 1. The mean variation from final to basal visit, in the group treated with the active product
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showed an improvement of 1.51 cm (SD=2.49); while in the group treated with the placebo, there was
a decrease of -0.58 cm (SD=3.14). While the p-value was slightly above the conventional threshold (p
=<0.05), the observed effect size was clinically meaningful, suggesting a potential benefit of the
ACTIVE group. (Wilcoxon Rank-Sum test: p=0.052).

In particular, the treatment (ACTIVE) resulted in a significant improvement, with 26.83%
improvement in general healthy state/well being compared to the control group (-8.40%).

General healthy state/well being

= 70
101 T T S

Mean value

TlO Tl1 T'O Tl1
ACTIVE PLACEBO

Figure 1. General healthy state/well-being VAS. The bar chart shows the mean value and the standard deviation
of the VAS for the active group and the placebo group at TO (basal visit) and T1 (final visit). In addition, it is
shown the variation from TO to T1 of the mean values.

3.3. IBS Group VAS

In addition to general VAS, the enrolled subjects have filled in VAS relative to the symptoms
related to IBS. Only the abdominal pain and severity of abdominal bloating were considered relevant
according to the aim of the present study and dietary supplement functional rationale. The results
are summed up in Figure 2. Even though the statistical analysis performed on the VAS variation (T0
vs T1) in abdominal pain (Figure 2a) and severity of abdominal bloating (Figure 2b), did not show
any significant differences between the two treatment groups (Wilcoxon Rank-Sums test: p=0.345 and
p=0.390, respectively), a clinically evident trend towards a reduction in abdominal pain group (-
20.07% of reduction vs +16.69% in placebo group) and severity of abdominal bloating (-28.95% of
reduction vs -21.86% in placebo group) suggests a potential therapeutic benefit for the active group.
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Abdominal pain/severity

= T0
10+ = T

[3,]
L

Mean value

1 i

TO T T0 ™
ACTIVE PLACEBO

Figure 2a. VAS on abdominal pain severity. The mean VAS values for the active and placebo group at times TO

(baseline visit) and T1 (final visit) are shown.

Severity of abdominal bloating

= 0
101 = T

T I

[}
=
S 5]
o
©
D
= T
0.
To T To T
ACTIVE PLACEBO

Figure 2b. VAS on the severity of abdominal bloating. The mean VAS values for the active and placebo group

at times TO (baseline visit) and T1 (final visit) are shown.

3.5. Non-Specific Functional Gastrointestinal Symptoms Group VAS

In this VAS, patients had to consider their prevalent gastrointestinal symptom and indicate the
severity from 0 to 10 (in cm). The graph (Figure 3) reveals that in both cases there was an
improvement in the prevalent symptom, without any statistically significant difference between the
two groups (-2.17 £ 3.20 vs -1.71 + 1.57; Wilcoxon Rank-Sums test: p=0.863). Therefore, the treatment
resulted in a higher tendency to improvement in patient-reported outcomes compared to the placebo
group (30.61% vs 23.30%, respectively).
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Non-specific functional gastrointestinal symptoms

= T
10+ = T

.

Mean value
<

T 1

T ™ T ™
ACTIVE PLACEBO

Figure 4. VAS on the non-specific functional gastrointestinal symptoms group. The mean values of the VAS for

the active and placebo group at times TO (baseline visit) and T1 (final visit) are shown.

3.6. SF-36 Questionnaire

The SF-36 questionnaire serves to investigate the quality of life of the subjects before and after
the treatment with the product. The mean variation of the total score of final compared to baseline
visit resulted to be limited in both groups, 1.67 + 3.66 for the active group and -0.14 + 7.04 for the
placebo group (Table 3), without any statistically significant difference. The subcategories of the
questionnaire investigated physical functioning, role limitations due to physical health or emotional
issues, pain, general health status and general health status compared to the previous year. Also in
these latter cases, no significancy was found in the statistical analysis (data not shown).

Table 3. SF-36 Questionnaire: comparison between basal and final visit in the two treatment groups.

ACTIVE GROUP (n=15) PLACEBO GROUP (n=14)
Basal visit (T0) Final visit Basal visit Final visit
(T1) (TO) (T1)
Mean + SEM 101.53 +4.58 103.20 +4.09 99.86 + 5.65 99.71+7.70
Median 102.00 105.00 101.00 101.00
Min-Max 89.00 — 106.00 96.00 — 109.00 91.00 - 108.00 79.00 — 109.00
Variation Final vs Basal visit Variation Final vs Basal visit

Mean = SD 1.67 £ 3.66 -0.14 £7.04
p-value 0.388

3.7. SCL-90 Questionnaire

The mental health of the subjects involved in this study was evaluated through the SCL-90
questionnaire. Table 4 reports the data relative to the total score, which decreased in both groups of
the study, but without significancy.

Table 3. SF-90 Questionnaire: comparison between basal and final visit in the two treatment groups.

ACTIVE GROUP (n=15) PLACEBO GROUP (n=14)
Basal visit (T0) Final visit Basal visit Final visit
(T1) (TO) (T1)
Mean + SEM 101.53 +4.58 103.20 +4.09 99.86 + 5.65 99.71+7.70
Median 102.00 105.00 101.00 101.00
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Min-Max 89.00 — 106.00 96.00 — 109.00 91.00 — 108.00 79.00 — 109.00
Variation Final vs Basal visit Variation Final vs Basal visit
Mean + SD 1.67 + 3.66 -0.14 +7.04
p-value 0.388

The subcategories of the questionnaire regarded: somatization, obsession-compulsion,
interpersonal sensibility, depression, anxiety, hostility, paranoid ideation, psychoticism, and sleep
disturbances. Also in these specific cases, no statistically significant differences were found between
variation from placebo to active group (data not shown).

4. Discussion

IBS and functional abdominal bloating are among the most common functional gastrointestinal
disorders (FGID), in fact, it is estimated that 9-30% of the global population suffers from these
disorders [7,12]. Very often IBS and abdominal bloating are diagnosed by exclusion, since clinical
investigations exclude the presence of structural or organic alterations, that justify the symptoms.
Abdominal pain and bloating, diarrhea, constipation, postprandial fullness, nausea, and vomit are
among the common symptoms of FGIDs; they can be from moderate to severe and have a great
impact on the quality of life of the patient [2].

There seems to be an association between disturbances at psychological level and FGIDs. Recent
research has deeply investigated the Gut-Brain axis and related disorders [33,34]. It has been
demonstrated that signals and metabolites coming from the intestine can influence cerebral activity,
while the input coming from the nervous system to the intestine can modulate several functions such
as motility, sensibility, permeability of the intestine, but also the immune system functions and
microbiota composition [35]. In this view, it is not totally clear whether psychological disorders cause
FGIDs or vice versa, but we can speculate that the disorders can originate from both starting points.

Available scientific literature shows that several possibilities exist to treat the FGID, with diet
being a key factor in the management of the syndrome [36].

Nevertheless, non-dietetic interventions can also be useful for helping the resolution of such
disorders or for allaying the symptoms. Among these, probiotic usage is a promising strategy. These
are defined by FAO and WHO as “live micro-organisms that, when administered in adequate
amounts, confer a health benefit on the host”. A dysbiotic condition is often encountered in patients
with FGID [37] and the microbiota of patients with IBS shows a decrease in the Lactobacillus and
Bifidobacterium genera [38,39]. Several studies have demonstrated that supplementation with
probiotics belonging to Bifidobacterium and Lactobacillus genera, administered for up to eight weeks,
improve IBS symptoms and the quality of life of the patients [40,41]. Although further research is
needed to understand their mechanisms of actions in IBS, probiotics are widely recognized for their
multi-level actions [42]. They can decrease visceral hypersensitivity, reduce mucosal inflammation,
improve bloating sensation, and restore intestinal barrier integrity at tight junction level [43].
Additionally, probiotics contribute by competitively excluding pathogens, producing active,
beneficial molecules, and regulating immune response [44].

Digestive enzyme supplementation can also be an adjuvant therapy in several disorders
involving an alteration of digestive functions [45], but research on their specific usage in IBS suffering
patients is scarce. Moreover, the usage of medicinal plants can help improve the symptoms associated
to FGID too, as they act at the intestinal motility level, on abdominal bloating and on digestive
functions thank to their natural bioactive components. It is widely known that lemon balm has mild
sedative and carminative, spasmolytic effects and in traditional medicine, it is used also for lower
abdominal disorders and nervous gastric complaints [27]. Vejdani et al. 2006 [46] have shown that
Melissa officinalis, together with other medical plants, improves symptoms associated with IBS,
especially severity of pain and abdominal bloating. However, the evidences that lemon balm is
effective for IBS symptoms relief are limited.
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In this study, 31 subjects suffering from IBS or functional abdominal bloating were enrolled in a
randomized double-blind placebo-controlled study with the product Psyllogel Gonfiore, a
commercially available food supplement containing probiotics, lactase, a-galactosidase and Melissa
officinalis L. extract. Twenty-nine subjects concluded the study, among which 23 were women and
only six were men, reflecting the prevalence of FGID in women, as reported in literature. Through
randomization, 15 patients were given the food supplement, while the remaining 14 patients were
given the placebo.

The main objective of this pilot study was to evaluate the efficacy of the product through the
global VAS evaluation of the degree of satisfaction and on the general wellbeing. Partecipants in the
active group experienced a 26.83% increase in satisfaction compared to a -8.40% decrease in the
placebo group. The statistical difference between the two groups narrowly issed significance (p-value
= 0.052), this likely due to the limited number of subjects enrolled but, most important, to the
multifactorial nature of IBS, a condition influenced by a complex interplay of physiological,
psychological, and lifestyle factors. While Psyllogel Gonfiore clearly improved symptoms, achieving
complete symptom resolution often requires a multimodal approach, including complementary
strategies such as following an appropriate dietary regimen, like a low-FODMAP diet, and
addressing factors like stress management and regular physical activity.

Despite these considerations, the findings of this pilot study highlight the efficacy of Psyllogel
Gonfiore in improving key IBS symptoms, particularly general wellbeing and postprandial fullness,
positioning it as a valuable option for managing this complex condition and suggesting the need of
larger studies employing a multidisciplinary approach that considers the multifactorial nature of the
condition.

Secondarily, the study aimed at investigating, through VAS, how gastrointestinal
symptomatology could vary after the consumption of the active food supplement. The presence of
digestive enzymes such as lactase and a-galactosidase likely enhances digestive efficiency, alleviating
symptoms like postprandial fullness and gastric discomfort, ,typical symptoms of functional
dyspepsia (criteri di Roma IV). This targeted gastric action provides rapid relief, particularly for
immediate postprandial complaints, explaining the positive perception of symptom improvement
reported by participants.

Abdominal pain and abdominal bloating had an improvement in the active group (-20.07% and
-28.95%, resepctively), while they got worse in the group treated with placebo (+16.69% and -21.86%,
respectively). Despite the improvements of these symptoms, the difference was not statistically
significant, this could be due to the fact that the severity of abdominal pain was already quite low at
the initial visit (3.82 for the active group and 3.34 in the placebo group) therefore the range of action
was limited. Therefore, data suggested a positive tendency for the active group to reduce the severity
of abdominal pain.

As regards, abdominal bloating it has to be considered that the digestive enzymes had an effect
only at gastric level and not at the intestine level. This symptom may be probably better mitigated
with a longer treatment period, in fact usually abdominal bloating has not a quick resolution time
and a longer treatment period would allow a better colonization of the intestinal tract by the probiotic
bacteria. Positive results on pain and bloating were obtained by administration of probiotics in IBS
patients [47]. Clinical practice has shown that the treatment period can be prolonged to two months
[41], instead of the 20 days of the study. Also as regards non-specific functional gastrointestinal
symptoms, the treatment resulted in a higher tendency to improvement in patient-reported outcomes
compared to the placebo group (30.61% vs 23.30%, respectively).

Since IBS and functional abdominal bloating have both an impact on life quality and mental
wellbeing, among the secondary objectives of this study, there was also the evaluation of these
factors. It has been observed through the SF-36 questionnaire that quality of life of the group treated
with the active product improved by 1.67 points, while in the placebo group limited variation were
observed. SCL-90 questionnaire on mental wellbeing revealed that in both groups there was an
improvement, even if the statistical analysis did not show any significancy.


https://doi.org/10.20944/preprints202503.0518.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 March 2025 d0i:10.20944/preprints202503.0518.v1

11 of 14

5. Conclusions

To our knowledge, this is the first pilot study that investigates the effects of a simultaneous
administration of probiotics, digestive enzymes and botanical extracts on patients suffering
functional gastrointestinal disorders. Here we show that the supplement Psyllogel gonfiore could be a
promising therapy in the treatment of the symptoms related to IBS and functional abdominal
bloating, since there was a global improvement of general healthy state, abdominal pain and bloating;
therefore, here we demonstrate that a non-dietetic and non-pharmacological intervention could be
valid help in the therapies for functional gastro-intestinal disorders. For almost all the symptoms, a
general improvement was observed, even if not with statistical significance, but a tendency to a
clinical improvement was reported for all endpoints analyzed. As already mentioned, this could be
due to the sample dimension but especially to the multifactorial nature of the IBS condition which
requires a more complex approach also including diet intervention and psychological support. In
addition, extending the treatment duration to two months, may allow an efficient colonization of the
intestine by the probiotics and their beneficial effects could be observed also in the lower gastro-
intestinal tract.
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Abbreviations

The following abbreviations are used in this manuscript:

CFR Case Report Form

FGID Functional Gastrointestinal disorder
IBS Irritable Bowel Syndrome
IBS-C IBS with constipation
IBS-D IBS with diarrhea

IBS-M IBS with mixed symptoms
IBS-U IBS unsubtyped

SCL-90 Symptom Checklist-90

SD Standard Deviation

SF-36 Short Form Healthy Survey
VAS Visual Analogue Scale
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