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Abstract: Irritable bowel syndrome is a chronic functional gastrointestinal disorder char-
acterized by recurrent chronic abdominal pain and impaired bowel habits, which affects daily
activity and work productivity, and is associated with a significant healthcare economic
burden as well as an impaired quality of life and psycho-affective profile. Management of
patients is a great challenge for physicians; at the present, the therapeutic strategy aimed to
treat the different symptoms, and no medical therapy is proven to modify the natural history
of the disease. GELSECTAN® (xyloglucan, pea protein and tannins, xylo-oligosaccharides)
is a medical device with both protective and prebiotic actions on the intestinal mucosa, able
to restore intestinal permeability and to improve gastrointestinal symptoms, controlling
diarrhoea, abdominal pain and bloating in adult patients with irritable bowel syndrome. We
report and discuss four cases of different patients with irritable bowel syndrome successfully
managed with Gelsectan in the real clinical practice. Literature data, as well as these case
reports, show that this device is effective and safe in improving symptoms and bowel habits
associated to irritable bowel syndrome; its efficacy and safety were confirmed for the long-
term use too. Agents with film-forming protective properties, such as Gelsectan, represent
a new alternative therapeutic option for the management of patients with irritable bowel
syndrome.

Keywords: irritable bowel syndrome, GELSECTAN®, xyloglucan, tannins, xylo-
oligosaccharides

Introduction

Irritable bowel syndrome (IBS) is a chronic functional gastrointestinal disorder charac-
terized by recurrent chronic abdominal pain and impaired bowel habits (constipation,
diarrhoea or both), in absence of detectable organic cause (Rome IV criteria). This
syndrome represents the most common functional gastrointestinal disorder in primary
and secondary care.” The worldwide prevalence of IBS is about 4% and it is signifi-
cantly higher in women than in men. Several factors play a role in the pathophysiology of
IBS, including genetic predisposition, gastrointestinal motility, visceral hypersensitivity,
increased intestinal permeability, immune system, a low grade of inflammation, altera-
tions in intestinal microbiota, and food sensitivity.*> Four subgroups of IBS patients have
been identified according to the predominant stool pattern by using the Bristol Stool
Form Scale (BSFS):® IBS with predominant diarrhoea (IBS-D), IBS with predominant
constipation (IBS-C), IBS with mixed stool pattern (IBS-M), and IBS unclassified (IBS-
U).” IBS is not a life-threatening disease, but it deeply modifies the patients’ quality of
life (QoL) with consequences on their psycho-affective profile.® It is frequently asso-
ciated to a heavy socio-economic burden due to absenteeism from work, frequent
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diagnostic tests and medical checkups.”'® Moreover, the con-
sumption of healthcare resources is increased by the fact that
adequate therapies, able to globally treat IBS digestive symp-
toms and comorbidities, are not yet available."'

Management of IBS-D patients is a great challenge
for physicians; at the present, the therapeutic strategy is
aimed to treat the different symptoms. The first-line
approach includes dietary modifications, antidiarrhoeals,
and antispasmodic drugs. The second-line approach
includes bile acid sequestrants, antidepressants, 5-hydro-
xytryptamine (serotonin) 3 receptor antagonists, antibio-
tics, probiotics, and psychological therapies. However,
all these therapeutical strategies often obtain only partial
and unsatisfactory results.'” This is probably due to the
multifaceted, and not yet completely known, pathophy-
siology. Thus, the major efforts are directed towards
predominant symptoms of IBS patients, acting by mod-
ulating the pathophysiological mechanisms in IBS."
However, no medical therapy is proven to modify the
natural history of IBS and its fluctuating course.

Due to the fact that an intestinal barrier alteration, asso-
ciated with immune activation, is a possible pathophysiologic
mechanism of the IBS,'* a new interesting approach could be
aimed to improve the gut permeability correcting the possible
mucosal intestinal barrier alteration. The mucosal intestinal
barrier includes polarized epithelial cells, joined by tight junc-
tions (TJs),'> which are made by different proteins such as
claudins, major components responsible for the barrier’s per-
meability and polarity of the epithelial cells.'® Mucine net-
works, fibrillar aggregates of mucin glycoproteins, forming
a protective shield on the epithelium above the mucosa, are
another important element of the barrier.'”' If this protective
barrier is impaired, the mucosa can be easily crossed by
pathogens with consequent inflammatory disorders and altered
permeability. In this perspective, film-forming mucosal pro-
tective agents,”’ such as Xyloglucan (XG), have been recently
suggested as valuable therapeutic devices.

The novel formulation GELSECTAN® (Legal manu-
facturer: DEVINTEC SAGL, Switzerland. Italian distribu-
tor: Norgine Italia S.r.l., Italy), containing XG, pea protein
and tannins (PPT) from grape seed extract, and xylo-
oligosaccharides (XOS), is a medical device with both
protective and prebiotic actions on the intestinal mucosa,
able to restore intestinal permeability and to improve gas-
trointestinal symptoms.?’

XG has proven to be able to restore the physiological
function of the mucosal intestinal barrier due to its mucosal
protective properties.'” It is a non-ionic, neutral, branched

polysaccharide derived from the tamarind seed (Tamarindus
indica) and it consists of a cellulose-like backbone carrying
xylose and galactosyl-xylose substituents. Four types of oli-
gosaccharides are allocated as repeating units (an heptasac-
charide, two types of octasaccharide and a nonasaccharide).
Monomer units contains three types of sugars (xylose, galac-
tose and glucose) at a molar ratio of 2.25:1:2.8.2*** XG has
a configuration resembling mucin molecular structure
(known as “mucin-like”), giving optimal mucoadhesive
properties and enabling it to act as a physical barrier. It builds
a protective film on the mucosa, acting as a barrier against
pathogens, allergens and proinflammatory agents.'> The ben-
eficial role of XG was also demonstrated for the treatment of
acute diarrhoea in adults and children.'®** PPT complexes
showed a strong antioxidant activity by inhibiting in vitro
lipid peroxidation and lipoxygenases and scavenging
radicals.”> PPT is also a mucoprotective agent.”' XOS,
sugar polymers of xylose units, are prebiotics known to
exert a beneficial effect via a bifidogenic effect in the
colon.?! XOS increase the number of Bifidobacterium and
Akkermansia bacteria in the colon leading to anti-oxidant,
anti-allergy or anti-inflammatory activities.*®

In a rat model of IBS, Gelsectan was able to inhibit
stress-induced visceral hypersensitivity and gut hyperperme-
ability, providing a preclinical rational for its use in IBS-D
patients.”” Gelsectan is indicated for symptomatic relief and
prophylaxis of chronic or relapsing diarrhoea, abdominal
pain, bloating and flatulence, both in patient with IBS-
D. A recent multicentre, double-blind, placebo-controlled,
randomised, crossover clinical trial supports the efficacy and
safety of Gelsectan for controlling diarrhoea, abdominal
pain and bloating in adult patients with IBS-D.*!

In this publication, 4 patients with IBS-D treated with
Gelsectan in Italian reference centers will be discussed; all
patients have provided consent for the publication of the cases.

Case Reports
IBS, Bile Acid Malabsorption or Both?

A 72-year-old woman with a history of hypertension, cervical
arthrosis and a long-lasting IBS-D characterized by recurrent
abdominal pain, fecal urgency, and 3—4 daily bowel move-
ments (BSFS: 5-6), referred to the Gastrointestinal Unit of the
University of Pisa for symptoms worsening. She reported
watery diarrhoea (10 daily bowel movements, BSFS: 7) for
four weeks with a significant impairment of frequency and
severity of abdominal pain, bloating, defecation urgency with
occasional fecal incontinence. Melena, haematochezia and
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lactose intolerance were not reported, such as the use of
antibiotics and laxatives. Recent travels and contacts with
sick people were ruled out. Digestive symptoms were evalu-
ated through the IBS Severity Scoring System (IBS-SSS)**
(Figure 1A and B: TO) and a homemade questionnaire in

which the symptoms were assessed by a visual analogue
scale (VAS),? where 0 means lack of the symptom and 10
means the greatest possible symptom severity (Figure 2: TO).
She also reported weight loss (3 kg in the previous 2 months)
and an impaired quality of life, evaluated by using 36-item
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Figure | IBS-SSS (Irritable Bowel Syndrome Severity Scoring System) single items
(after 12 weeks from T0) and at T3 (after 24 weeks from TO0).
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Figure 2 Daily bowel movements, Bristol Stool Form Scale (BSFS), and a homemade bowel habits questionnaire at TO (first check-up), at T| (after six weeks from T0), at T2
(after 12 weeks from T0) and at T3 (after 24 weeks from T0). Apart from daily bowel movements and BSFS the other parameters were evaluated using a visual analogue
scale where 0 was the absence of symptom and 10 was the greatest possible symptom severity.
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Short Form Health Survey (SF-36) questionnaire,*® > mainly
linked to the domains: role limitations (emotional problems),
vitality, emotional well-being, social functioning, general
health and health change (Figure 3: TO).

The patient was treated with ramipril and magaldrate,
as well as on demand non steroidal anti-inflammatory
drugs and tapentadol for pain due to cervical arthrosis.
Physical examination was unremarkable, except for
abdominal tenderness.

After the clinical assessment, the following tests were
prescribed:

e Routine blood tests, inflammation activity indices, celiac
serology, thyroid-stimulating hormone, stool culture,
test for ova and parasites, Clostridium difficile toxin
and fecal calprotectin. All tests were within the normal
range, apart from fecal calprotectin (454 mg/Kg).

e Abdominal ultrasound showed only moderate liver
steatosis.

e Colonoscopy with biopsies ruled out inflammatory
bowel disease and microscopic colitis.

e Upper Digestive Endoscopy with gastric and duode-
nal biopsies did not show organic lesions or an infec-
tion by Helicobacter pylori. No histological changes
of duodenal mucosa were observed.

A treatment with mebeverine hydrochloride (200 mg cap-
sules twice a day) and diosmectite (one sachet twice a day)
was recommended. At a check control 6 weeks after the
first clinical assessment (T1), symptoms were practically
unchanged (Figures 1-3). A new assessment of fecal cal-
protectin (on 3 samples collected in three consecutive
days) and a dosage of gastrointestinal hormone levels
(gastrin, pancreatic polypeptide, vasoactive intestinal pep-
tide, chromogranin A, urinary 5-hydroxyindoleacetic acid)
were suggested. Moreover, a SeHCAT (75-selenium
homocholic acid taurine) test to detect a possible bile
acid malabsorption, was prescribed.** Gelsectan at the
scheduled dose for two tablets twice a day, was prescribed.

After further six weeks (visit T2), the patient reported
an improvement of the IBS-SSS, the bowel symptom
questionnaire and the following domains of SF36: role
limitations (emotional problems), vitality, emotional well-
being, social functioning, pain, general health and health
change (Figures 1-3).

The levels of gastrointestinal hormones were within the
normal range and the levels of fecal calprotectin on three
samples were only slightly above the normal ranges (63,
72, 87 mg/kg). Conversely, the SeHCAT test showed
a 10.5% bile acid retention, suggesting a mild bile acid
malabsorption (BAM); for this reason, a therapy with
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Figure 3 SF 36 (IQOLA SF 36 Italian version 1.6) for assessing the health-related quality of life at TO (first check-up), at T| (after six weeks from T0), at T2 (after 12 weeks

from T0) and at T3 (after 24 weeks from TO).
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cholestyramine, one sachet a day was prescribed, but the
patient refused this drug because she was satisfied of the
clinical improvement obtained with Gelsectan. She
referred that this clinical improvement, mainly reduction
of daily bowel movements and improvement of fecal con-
sistency, abdominal pain, bloating and flatulence, started at
the end of the second week of therapy with Gelsectan.

After further three months (T3), the patient reported
she continued the treatment with Gelsectan for 8 weeks
after T2 and then the therapy was stopped. In comparison
with T2, no relevant changes of BSC, daily bowel move-
ments, abdominal pain, fecal urgency, IBS-SSS, and SF 36
scores, were observed, but moderate abdominal bloating
and flatulence with an occasional mild abdominal pain
(Figures 1-3).

The patient was suggested to repeat a SeHCAT test to
evaluate possible changes, but she refused to undergo the test.

Improvement of Gastrointestinal
Symptoms and Intestinal Permeability in a
42-Year-Old Man with IBS-D

A 42-year-old man was referred in June 2019 to our out-
patient clinic (Internal Medicine, University of Bari, Italy)
due to chronic abdominal pain and diarrhoea. His past med-
ical history was unremarkable until last five years, when he
first suffered from recurrent abdominal pain, daily mucus
loose stools (up to 5 times daily), and bloating. He also
reported fatigue and loss of appetite, without a weight loss.
During the past 2 years, these gastrointestinal symptoms
worsened, with severe abdominal pain and fecal urgency,
mainly in the immediate postprandial period. The patient
never smoked or reported alcohol consumption. He reported
a case of colon cancer in his family (father), without a family
history of inflammatory bowel disease or celiac disease.

In the past, he underwent lactulose (LA), glucose and
lactose Breath Tests. A lactose intolerance was diagnosed
and treated with free lactose diet and low-FODMAP diet,
with a poor improvement of the symptoms. He also assumed
loperamide and antispasmodics, with low clinical benefit. The
patient noted that symptoms were alternating in severity (per-
iods of improvement and worsening), but recently, they
occurred more frequently, with growing severity. Symptoms
worsened, in particular, in the last two years, and this was
attributed to an increased professional stress. The patient also
developed anxiety, depression, and decreased intimacy. The
patient denied abdominal surgery, acute enteric infection,
exposure to drugs, and trips before the onset of the symptoms.

At the physical examination, the body mass index was
22.8 kg/m?, and the vital signs were within the normal range
(blood pressure 110/60 mm Hg, pulse 66 beats per minute,
respiratory rate 14 breaths/minute). The physical examina-
tion showed a moderate lower abdominal tenderness, without
peritoneal signs. The initial workup included laboratory tests
(ie, full blood count, C-reactive protein, erythrocyte sedi-
mentation rate, celiac serology, fecal calprotectin). All find-
ings were normal, except a slight increase in fecal
50-60 pg/g).
A colonoscopy with random biopsies throughout the colon

calprotectin (87 ug/g, normal range

was negative. In absence of other possible organic diseases,
a diagnosis of IBS-D was therefore formulated.

The intensity of symptoms (abdominal pain and bloating)
was assessed by a VAS (expressed in mm and ranging from 0
to 100). The IBS-SSS was used to evaluate the severity of
IBS (ie, score < 75: remission; 75-175 = mild, 175-300 =
moderate, > 300 = severe score).”® Bowel movements were
assessed through the BSFS. We also assessed the colonic
permeability through the oral administration of the sucralose
(SA), a sugar characterized by a selective absorption in the
colon tract.>>*® QoL was evaluated according to the IBS-
QoL questionnaire, with scores ranging from 0 to 100.%’

At baseline, the patient showed a severe IBS-D, an
impaired colonic permeability and a low QoL (Table 1).

Patient was treated with Gelsectan for 30 days, the dose
consisted of two capsules twice daily before meals. Patient
continued to follow the free lactose and low FODMAPs diet.
During the treatment, no adverse events were reported.
Symptoms and IBS-SSS, bowel movements, intestinal per-
meability and QoL was re-evaluated after treatment.

Respect of baseline, at the end of the treatment abdom-
inal pain, bloating and IBS-QoL total score improved, as
well as a decrease from 355 to 100 of the IBS-SSS score,
showing the same reduction according to individual
domains of dissatisfaction with bowel habits, interference
with QoL, and number of days in the last 10 days with
pain, were observed (Table 1). Furthermore, the BSFS also
decreased, and the rate of SA recovery (%) drastically
improved after the treatment (Table 1).

Efficacy of a Long-Term Therapy (~6
Months) with Gelsectan in a Woman with
Crampy Abdominal Pain Followed by

Bowel Movement
A female 46 years old patient referred to a gastroenterologist
complaining crampy abdominal pain followed by bowel
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Table | Changes After 30 Days of Treatment with GELSECTAN® in Symptoms, Bowel Habits, IBS-SSS, and Qol, Intestinal

Permeability
Baseline After 30 Days of Treatment

Abdominal pain (VAS, mm) 75 20
Abdominal distension (VAS, mm) 80 30
Bristol score 6 3
N. of days with abdominal pain in every 10 days 40 (4 x 10) 10 (I x 10)
Dissatisfaction with bowel habits 80 20
Interfere with life 80 20
IBS-SSS 355 100
QoL 30 80
SA recovery (%) 1.95 |

Abbreviations: IBS-SSS, Irritable Bowel Syndrome Symptom Severity Score; Qol, quality of life; SA, sucralose; VAS, Visual Analogue Scale.

movement. The symptoms started when she was young, but
recently increased in frequency, reaching about 89 times
per day in the “bad days”. During the time, the patient
consulted her general practitioner who prescribed some
blood tests, which were normal except for the thyroid func-
tion. As a consequence, a hypothyroidism was diagnosed and
a replacement therapy with levothyroxine was started, with
a regular endocrinologic follow-up. She also referred
a diagnosis of reflux disease, treated with on demand proton
pump inhibitors, and a previous gastritis due to Helicobacter
pylori, successfully eradicated.

Her physician said that the recent worsening of symp-
toms was probably due to the recent life changes (she had
started a new job) and prescribed a treatment with anti-
spasmodic drugs and probiotics. Due the persistence of
symptoms, physician finally referred the patient to the
gastroenterologist.

During the visit, the patient gave to the gastroenterol-
ogist these further information: the evacuation usually
starts with normal stool that became more liquid during
the evacuating session; she never observed blood during
the evacuation; sometimes she feels urgency associated to
the need of evacuating; usually, symptoms worsen after
lunch or dinner but sometimes the need to evacuate arises
immediately after waking up; she gained weight during the
years; she is always tired and has problems in concentrat-
ing. Familiar history was positive for Crohn’s disease (a
cousin) and colon cancer (her father).

At the physical examination, an abdominal distension
due to meteorism and abdominal pain at deep palpation
was detected. The workup included the following labora-
tory tests: blood analysis to rule out celiac disease and to
evaluate a possible anemia; fecal tests including calprotec-
tin, fecal occult blood and fecal parasite test for Giardia

intestinalis antigen research. The patient was also asked to
keep a diary to annotate foods and situations which could
trigger the symptoms. Blood analysis showed a normal
hemocromocitometric test, normal iron tests and negative
anti-transglutaminase antibodies. Parasitologic test were
negative also for Giardia intestinalis antigens; the value
of the fecal calprotectin was slightly elevated and one out
of three fecal occult blood tests was positive.

Due to her familiar history of inflammatory bowel
disease and abnormal fecal tests, a small bowel ultrasound
and an ileo-colonoscopy were prescribed. The small bowel
ultrasound showed no significant increases in intestinal
wall thickness; the terminal ileus and colon walls showed
normal thickness with stratified echo structure. No signifi-
cant dilation or liquid stagnation at the level of the ileal
and jejunal loops were observed, as well as no mesentery
hypertrophy, lymphadenomegaly or intra-abdominal effu-
sion. The ileo-colonoscopy was performed in adequate
bowel preparation conditions and the distal ileum was
also observed. The ileal and colonic mucosa was normal
and small internal hemorrhoids were observed. The histo-
logic analysis of biopsies of all the explored districts,
performed in order to rule out inflammatory bowel disease
and microscopic colitis, showed only a mild aspecific
inflammation, without alterations of the colon architecture.
Finally, the diary showed that the symptoms were no
triggered by foods or situations.

Due to the characteristics of the symptoms and the
negative results of all the tests, a diagnosis of IBS was
formulated. Since the patient did not respond to a previous
treatment with antispasmodic drugs and probiotics,
a therapy with rifaximin was prescribed; a follow-up
visit was scheduled after 3 months.
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During this follow-up visit, the clinical status of the
patient improved, with a reduction of bowel movements to
4-5 per day and some urgency; however, the painful disten-
sion of the belly was already present. At the physical exam-
ination, the abdomen was less bloated than the previous
visit, but the patient still felt discomfort at palpation.
A treatment with Gelsectan, starting with a loading dose of
2 capsules twice a day, before breakfast and dinner, for two
weeks and then a maintenance dose of 1 capsule twice a day
for 2 months, was started; a new follow-up visit was sched-
uled after 3 months in order to re-evaluate the treatment.

After three months, the patient said that she experi-
enced a clear improvement of the symptoms after the first
two weeks of treatment and that the situation furtherly
improved during the following months. The first symptom
to disappear was the need to urgency to evacuate; in the
following weeks, she noticed a reduction of bowel move-
ments and a reduction of bloating and abdominal pain. At
physical examination, the abdomen was still bloated but
with less discomfort at palpation.

The patient was instructed to continue the treatment
at the same dosage for the next two months and then to
reduce the dosage to 1 capsule per day (before break-
fast). At follow-up re-evaluation, approximately 6
months after the start of the treatment with Gelsectan,
the patient was fine and more vigorous; abdominal pain,
distension and bloating of the abdomen completely dis-
appeared. She also said that, after some months of well-
being, she stopped the treatment with Gelsectan, but
after some days, she observed a slight relapse of symp-
toms: for this reason, she is again on treatment (1
capsule per day).

Efficacy and Safety of Gelsectan in an
Elderly Woman with IBS

An 81-year-old female was referred for a gastroenterology
consult at our IBD Unit. The patient was followed up in
the Rheumatology Unit for a previous diagnosis of rheu-
matoid arthritis and osteoporosis, well controlled from
a therapeutic point of view. She had also a gastro-
esophageal reflux disease, chronically treated with panto-
prazole 20 mg once daily.

The patient had no gastrointestinal symptoms until
1 year ago when she developed abdominal pain and diar-
rhoea (an average of 4-6 daily bowel movements). These
gastrointestinal symptoms, including bloating and frequent

watery non-bloody stools, were persistent and progres-
sively worsening.

Her general practitioner prescribed stool cultures and
laboratory tests, including serologic tests for celiac disease
and hyperthyroidism, which resulted completely normal;
a lactose breath test was also negative. Only fecal calpro-
tectin was borderline (186 pg/g). Thus, the patient under-
went an ileocolonoscopy for excluding a macroscopic
colitis. However, biopsies were not performed, so it was
not possible to exclude a microscopic colitis. Due to the
fact that the patient continued to experiencing pain and
diarrhoea, a computed tomography scan was performed in
order to evaluate abdominal and pelvic regions; again, the
findings were normal. Finally, a therapy with rifaximin
200 mg twice daily for 2 weeks followed by a probiotics
therapy was performed without a satisfactory relief on
symptoms.

The patient was referred to our Unit three months later.
During the first visit, the patient said that no first-degree
family members had celiac disease or IBD. The patient’s
weight remained stable (70 kilograms) and she had no
other medical issues. The physical abdominal examination
was normal except a mild tenderness in the area over the
ascending and the sigmoid colon. Stool cultures and blood
samples (negative C-reactive protein), as well as
a lactulose breath test, was carried out with negative
results; the fecal calprotectin test confirmed a borderline
result (125 pg/g). It was not possible to stop treatment with
pantoprazole due to reflux related symptoms. Thus, an
ileo-colonoscopy with biopsies throughout the terminal
ileum and the colon were performed and, finally,
a microscopic colitis was also excluded. Consequently,
IBS-D was diagnosed according to the Rome IV criteria.

A treatment with Gelsectan was prescribed according
the following schedule: 2 capsules twice daily (before
breakfast and dinner) for 4 weeks, then 1 capsule twice
daily for other 2 weeks. The patient reported a complete
resolution of the diarrhoea just after 3 weeks (Figure 4),
while abdominal pain disappeared after 6 weeks
(Figure 5); a mild bloating persisted after the end of the
treatment. The patient was very satisfied with the treat-
ment: therefore, we suggested her the possibility to repeat
a similar course of treatment in case of relapsing
symptoms.

Recently, the patient referred again to our unit and con-
firmed a good control of symptoms. She performed another
cycle of treatment with Gelsectan one month earlier.
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Figure 4 Diarrhoea following treatment with GELSECTAN®.

Intensity Pain Scale

week 0

week 3

week 6

Weeks Of Treatment

Figure 5 Abdominal pain following treatment with GELSECTAN®. VAS scale from 0 to 10 (0 = No pain and 10 = Worst pain).

Discussion

Gelsectan was evaluated in a recent double-blind study in
which 60 patients were randomly assigned to receive XG
+ PPT + XOS or placebo for 28 days, then crossed over to
the alternative treatment, and followed for a further 60
days. The patients enrolled were aged 18—65 years with
a confirmed diagnosis of IBS-D according to the Rome III
criteria, because at the time the study was designed the

Rome IV guidelines were not yet available.”’ Our publica-
tion aims to explore some issues not considered in the
previous study by discussing 4 case reports of IBS-D
patients, in accordance with the Rome IV criteria, treated
with Gelsectan.

In the first case report, the patient, even if reporting
typical IBS symptoms, deserved further investigations

mainly due to advanced age, the worsening of her usual
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IBS symptoms and the weight loss. The outcome of
a positive SeHCAT test, together with the symptoms
reported by the patient, would have enabled us to prescribe
a Bile Acid Sequestrant (BAS) such as cholestyramine,
even if the sudden impairment of her IBS-D symptoms
together with the increase of fecal calprotectin, shortly
returned to almost normal levels, could support the
hypothesis that an acute and transient viral enteritis could
be responsible for the worsening of the clinical conditions.
In this case, BAM could have been due to the changes of
permeability induced by the inflammation. However,
symptoms greatly improved after the administration of
Gelsectan, not only compared to TO but also compared to
symptoms reported before TO, and the fecal calprotectin
levels almost normalized. An acute intestinal infection can
lead to an increase in calprotectin levels, as well as to an
impairment of the ileal reabsorption of bile acids.
A spontaneous resolution caused by an improvement of
the inflammation after a viral clearance cannot be ruled
out, but it is to highlight the fact that, after the use of this
medical device, the patient referred an improvement of the
symptoms even compared to her usual IBS condition. It is
very likely that Gelsectan created a barrier that protected
the intestinal mucosa from the irritating action of bile
acids, with a quick improvement of the symptoms.
Moreover, thanks to its restoring activity of the intestinal
permeability, Gelsectan prevented the patient from under-
going prolonged BAS therapy, which was not easy to
follow due to the poor palatability, the possible

A

malabsorption of lipids and liposoluble vitamins, and
interference with the absorption of other drugs. To our
knowledge, this is the first case that reported a BAM
improvement after Gelsectan. It would be unrealistic to
draw hasty conclusions, but we think that this device, due
to its components, could be useful in patients with mild/
moderate BAM, frequently reported as a cause of IBS-D
and functional diarrhoea.*®

The efficacy of Gelsectan in restoring intestinal per-
meability was confirmed by the second case report, in
which the patient, at baseline, showed a severe IBS-D,
a low QoL, and an impaired colonic permeability
detected by oral administration of the SA. In IBS-D,
the expression of transmembrane and intracellular pro-
teins decreases, damaging the integrity of the epithelial
barrier and increasing intestinal permeability.’*** In
previous studies, patients with the IBS-D showed an
impaired expression of E-cadherin, the core component
of epithelial adherens junctions, in the colonic
mucosa.*'*> The epithelial barrier defects might be
associated with diarrhoea and with more severe symp-
toms, triggering a lot of immune events and inflamma-
tory reactions in the gut mucosa.*' It is known that
several stimuli might affect permeation processes within
the gut, including dietary habits, inflammatory mediators
and psychological stress.*>** In this clinical case,
patient reported fluctuating phases of disease, with
more pronounced symptoms in the last year in parallel
with stress period (Figure 6).

B

=N % (=]
<~ o \ ® \

Protective film of GELSECTAN®

Figure 6 Mechanisms of GELSECTAN®in improving intestinal permeability: The intestinal epithelium represents an essential permeable barrier, which regulates nutrient
absorption and protects against potential pathogens. Tight junctions (TJs) are multiprotein junctional complexes that form connection adjacent intestinal epithelial cells, and
contribute to the intestinal mucosal. In IBS-D, the integrity of the epithelial barrier is impaired (A). The compounds of GELSECTAN® exert important properties in restoring
leaky gut (B). The xyloglucan creates a protective film that protects the integrity of mucosal cells against pathogens, allergens and pro-inflammatory compounds. PPT
complexes show also a mucoprotective activity. Xylooligosaccharides increase Bifidobacterium and Akkermansia genera in the colon leading to anti-oxidant, anti-allergy or
anti-inflammatory activities.
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In addition to a different course of the disease, IBS is
characterized by different symptoms that may respond in
a different manner to the treatment with Gelsectan. In the
third patient above, the urgency and the number of evacua-
tions were the first symptoms to disappear, followed by
bloating and distension. Abdominal pain and systemic
symptoms only improved after a long-term treatment.
A personalized treatment based on the patient’s response
to Gelsectan may be useful, adjusting the dosage of the
medical device according to the patients’ symptoms. In our
patient, it was decided to prolong the treatment at the
dosage of one capsule daily in order to achieve the com-
plete remission of the symptoms.

Furthermore, there is a lack of evidence about the role
of Gelsectan in elderly patients and the impact of conco-
mitant medications or comorbidities on these patients.
These conditions could often lead to a limitation in the
enrollment of elderly patients in clinical trials. The last
case report described an 8l-year-old patient with
a challenging diagnosis of IBS-D. Our first hypothesis of
microscopic colitis, caused by pantoprazole, was not con-
firmed: for this reason, we assumed that the higher value
of fecal calprotectin was a false positive. Symptoms sig-
nificantly and rapidly improved after treatment and no
complications or side effects were reported during the
observation. This observation, coming from the daily clin-
ical practice, could highlight the efficacy and safety of this
new medical device, also in elderly patients.

Hence our paper, despite being a case series, aims to
propose further therapeutic insights to be explored in
future clinical trials, such as the use of Gelsectan in the
long term, in elderly patients, and in those with mild/
moderate BAM, frequently reported as a cause of IBS-D
and functional diarrhoea.

Conclusion

The management of patients with IBS-D represents a great
this
a significant impact on the patients’ QoL and it is fre-

challenge for physicians: in fact, disease has
quently associated to a heavy socio-economic burden;
besides, no standard treatment protocols are available and
the treatment is usually focused on symptoms even if in
most patients a clinical remission is not reached. Non-
pharmacological devices with proven protective barrier
properties (film-forming mucosal protectors) have been
recently suggested for the management of the changes of

intestinal permeability and intestinal microbiota.

In particular, Gelsectan is a medical device that acts
both by forming a protective mechanical barrier on the
intestinal mucosa and exerting a bifidogenic effect in the
colon. Thanks to this dual mechanism of action, Gelsectan
restores the epithelial barrier function and integrity and
a natural-occurring microbiota.

Literature data, as well as the above presented case
reports, show that agents with film-forming protective
properties together with prebiotics, such as Gelsectan,
represent a novel, effective and safe therapeutic option
for the management of IBS-D patients.
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