© 2024 THE AUTHORS Minerva Gastroenterology 2024 Dec 06
Open access at https://www.minervamedica.it DOI: 10.23736/S2724-5985.24.03701-X

ORIGINAL ARTICLE

Innovative strategies for the rapid restoration
of intestinal function in patients undergoing
abdominal surgery: use of probiotics
Pilot study of 15 patients

Elisabetta RADICE !, Olexii POTAPOV 2, Galyna SHABAT 3 *, Elisa MARTELLO 4,
Giorgia MEINERI 3, Paolo RISSO 6, Francesco DI PIERRO 7, Francesco OLANDESE !

IDepartment of Surgical Sciences, University of Turin, Citta della Salute e della Scienza, Turin, Italy; 2Surgical
Oncology Department, Specialist Hospital (named after Jedrzej Sniadecki in Nowy Sacz), Nowy Sacz, Poland;
3Unit of General Surgery and Esophagus Center, IRCCS San Donato Polyclinic Hospital, Milan, Italy; 4Division of
Epidemiology and Public Health, School of Medicine, University of Nottingham, Nottingham, UK SDepartment of
Veterinary Sciences, School of Agriculture and Veterinary Medicine, University of Turin, Turin, Italy; ¢Department
of Health Sciences, University of Genoa, Genoa, Italy; "Department of Medicine and Technological Innovation,
University of Insubria, Varese, Italy

*Corresponding author: Galyna Shabat, Unit of General Surgery and Esophagus Center, IRCCS San Donato Polyclinic Hospital,
Milan, Italy. E-mail: galyna.shabat@gmail.com

This is an open access article distributed under the terms of the Creative Commons CC BY-NC license which allows
users to distribute, remix, adapt and build upon the manuscript, as long as this is not done for commercial purposes,
the user gives appropriate credits to the original author(s) and the source (with a link to the formal publication through
the relevant DOI), provides a link to the license and indicates if changes were made. Full details on the CC BY-NC 4.0
are available at https://creativecommons.org/licenses/by-nc/4.0/.

ABSTRACT

BACKGROUND: The clinical value of probiotics in patients undergoing abdominal surgery, particularly colorectal
surgery, remains uncertain despite their well-documented health benefits. This pilot randomized controlled trial aimed
to assess the effects of perioperative and postoperative oral administration of two probiotics, Clostridium butyricum
CBMS588® and Bifidobacterium longum ES1, on immune function, systemic inflammatory response, postoperative infec-
tions, and recovery after colorectal surgery.

METHODS: Fifteen adult patients underwent colorectal resection, with two groups receiving probiotics and one acting
as a control. Blood and fecal samples were collected, and clinical parameters were assessed.

RESULTS: Results showed the safety of probiotics, resistance to antibiotics and gastric acid, and potential benefits in
reducing postoperative infections and intestinal inflammation.

CONCLUSIONS: Future trials should provide more conclusive evidence on the efficacy and safety of perioperative pro-
biotic administration in colorectal surgery, aiming for improved patient outcomes and reduced healthcare costs.

(Cite this article as: Radice E, Potapov O, Shabat G, Martello E, Meineri G, Risso P, ez al. Innovative strategies for the rapid
restoration of intestinal function in patients undergoing abdominal surgery: use of probiotics. Pilot study of 15 patients.
Mi-nerva Gastroenterol 2024 Dec 06. DOI: 10.23736/S2724-5985.24.03701-X)
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he perioperative and postoperative oral ad-  of considerable interest in the field of surgical in-
ministration of probiotics to patients under-  terventions and gastrointestinal health. Colorec-
going colorectal surgery has emerged as a topic  tal surgery poses a risk of postoperative compli-
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cations, including infections and disturbances in
gut microbiota. Probiotics, live microorganisms
with potential health benefits, have been investi-
gated for their ability to modulate the gut micro-
biota and influence the immune system.!-3

Some clinical studies have demonstrated that
prophylactic administration of probiotics, in
some cases in combination with prebiotics (as
symbiotics), to patients scheduled for abdominal
surgery reduced the incidence of postoperative
infections.* 5 Also, some reviews collecting data
from different research® 7 have yielded results in
that direction.

Therefore, the effects of combinations of pro-
biotics and/or prebiotics on postoperative infec-
tions in patients is still under study, and further
research involving the use of different species of
probiotics for specific patient groups are needed
to better define their efficacy. These findings
align with the understanding that the delicate
balance of the gut microbiota plays a crucial role
in maintaining intestinal health and preventing
surgical complications, also reducing the hospi-
talization after surgery.

Probiotics are believed to enhance the re-
covery of intestinal function by promoting the
growth of beneficial bacteria and suppressing the
proliferation of harmful pathogens. Additionally,
they may exert anti-inflammatory effects, poten-
tially reducing the overall inflammatory response
associated with surgical trauma..9

For example, Clostridium butyricum (CB) is
a butyrate-producing, spore-forming anaero-
bic gram-positive, and obligate anaerobic rod
bacterium. Butyrate producing bacteria could
potentially be used in patients with Colorectal
cancer (CRC).10. 11 Clostridium butyricum may
modulate the composition of the gut microbiome
and promote the growth of beneficial microbes
in the intestine, such as Bifidobacterium and
Lactobacillus.\2. 13 Clostridium butyricum is ef-
fective against gastrointestinal infections caused
by antibiotics-induced dysbiosis, it can inhibit
the transmission of antibiotic-resistant genes and
maintain homeostasis of the gut microbiome.!4
The treatment with Clostridium butyricum in as-
sociation with specific immunotherapy was ef-
fective in ulcerative colitis and food allergy.!5

Another relevant probiotic is the Bifidobacte-
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rium longum, a beneficial bacterial strain belong-
ing to the Bifidobacterium genus. It aids in the
fermentation of non-digestible fibers, producing
short-chain fatty acids that promote intestinal
well-being. It has been used also in addition to
other probiotics in postoperative treatment for
colorectal surgery!® with significant positive re-
sults for example reducing the number of days
to first defecation and the number of diarrhea
episodes. Bifidobacterium longum was also able
to suppress inflammatory reactions, maintain im-
mune responses!’ and exert antitumor activity in
case of colon tumor.!8 Laboratory studies also
showed that, Bifidobacterium longum attenuates
the production of inflammatory cytokines and
the CD4+ T-cell mediated immune response in
an animal model of gliadin-induced enteropa-
thy.19.20

The immunomodulatory properties of probi-
otics are particularly relevant in the context of
colorectal surgery, where preserving immune
function is essential for optimal recovery. Re-
garding the faster recovery of bowel movements
after surgery coupled with a reduction in infec-
tions and inflammation after colorectal surgery,
can also significantly contribute to a reduction
in the cost of hospital stays through various in-
terconnected mechanisms with the rapid overall
recovery of the patients, reduced use of drugs in-
cluding antibiotics.

While these factors collectively contribute to
cost reduction, it is crucial to emphasize that the
economic impact may vary based on individual
patient characteristics, surgical procedures, and
healthcare system nuances. Nonetheless, the re-
lationship between expedited recovery of bowel
movements, reduced infections, and inflamma-
tion is integral to improving patient outcomes
and achieving cost-effective healthcare delivery.

The use of probiotics has been widely docu-
mented to benefit human health, but their clinical
value in patients undergoing abdominal surgery
remains unclear. The present pilot study is a ran-
domized control trial designed to investigate the
effects of perioperative and postoperative oral
administration of two probiotics: Clostridium
butyricum CBMS588® (Butirrisan®, PharmEx-
tracta S.p.A., Italy) and Bifidobacterium longum
ES1 (GliadinES®, PharmExtracta S.p.A., Italy)
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in patients undergoing colorectal surgery. Effects
on immune function, systemic inflammatory re-
sponse, postoperative infections and recovery af-
ter surgery of colon, rectum and anus have been
evaluated.

Materials and methods
Study design and participants

A randomized control trial was performed in
2023 on 15 adult patients undergoing colorectal
resection at the Azienda Ospedaliero Universi-
taria Citta della Salute e della Scienza in Turin
(Italy). Patients were excluded from the study
if they were under radiotherapy, affected by au-
toimmune diseases, and had advanced stages of
malignant tumors. Patients were informed about
the protocol and gave individual consent to par-
ticipate in the trial. All the 15 patients completed
the whole trial. Patients were randomly allo-
cated to three groups 30 days prior to the sur-
gery. Two groups were treated with probiotics 30
days before and continued for another 30 days
after surgery (leaving the day of surgery and two
days after it without any supplementation). Spe-
cifically, one group (Group 1, N.=5) received a

TABLE I—Supplement with Bifidobacterium longum
ES1 (1 billion live cells). Dosage: 1 stick/day.

Ingredients mg/stick %
Bifidobacterium longum ES1 30 3
Maltodestrine 600 60
Sorbitol 267.6 26.76
Rice starch 100 10
Silicon dioxide 1.2 0.12
Sucralose 1.2 0.12
Total 1000 100

TABLE Il.—Ingredients of the supplement containing
Clostridium butyricum CBM588® >4.5x105 CFU (col-
ony-forming unit) (30 mg) per tablet. Dosage: 2 tablets
3 times/day.
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supplement containing Bifidobacterium longum
ES1 (Table I), the second group (Group 2, N.=5)
received a supplement containing Clostridium
butyricum CBMS588® (Table II). The last group
(Control, N.=5) was used as control as no sup-
plementation was given to the patients for the
whole trial duration. Maltodextrins were not ad-
ministered to prevent bias.

Clinical observations and blood test

All patients received a short-term antibiotics
treatment during the surgery. Antibiotic prophy-
laxis performed due to scheme with single dose
during induction of anesthesia: * clindamycin 2
g (if the patient declare allergy use ciprofloxacin
400 mg or amoxiclavulanate 2.2 g), * metronida-
zole 500 mg (only in case of left hemicolectomy
as a combination drug). No antibiotic therapy
administered postoperatively. Anamnestic data
and medical history were recorded. A question-
naire was developed and data were recorded by
the same doctor during the trial (Supplementary
Digital Material 1: Supplementary File 1).

Blood samples were collected 30 days before,
10 and 30 days after surgery (T-30, T+10, T+30)
to assess some biomarkers related to the health
condition of the patients monitoring infection
and inflammation status (white blood cells-WBC,
Hemoglobin-Hb, C-reactive protein-CRP). Fecal
samples were also collected (T-30, T+10, T+30)
for the calprotectin marker to assess intestine in-
flammation. The Bristol scale (scale 1-7)20 was
used to describe the shapes and types of stools
30 days before the surgery, then 30 days after (T-
30, T+30). The number of defecations/day was
recorded 30 days before and 30 days after the
surgery (T-30, T+30), the mean number of def-
ecation per day in a week were reported.

Statistical analysis

The Kruskal-Wallis Test was used to compare
the distributions of two or more independent

Ingredients mg/tablet %

Clostridium butyricum (CBM588%) 30 10% groups. A low P value indicates that at least one
Lactose 172.2 57.4% of the groups differs from the others. ANCOVA
Rice starch 73.8 24.6% was used to compare a dependent variable across
Microcrystalline cellulose 15 5% . . . .
Sucrose 6 2% groups, while controlling for continuous vari-
Magnesium salt of fatty acid 15 0.5% ables. A low P value indicates significant differ-
Talc ES53b 1.5 0.5% ences between the groups, once adjusted for the
Total 300 100% covariates.
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The Friedman Test was used to compare more
than two related groups across more than two
repeated measures. A low P value indicates sig-
nificant differences between the groups over the
time points.

The Wilcoxon Test was used to compare two
paired samples or repeated measures on a single
sample. A low P value indicates significant dif-
ferences between the pairs.

Python was used for analysis, with the follow-
ing versions: version of Python: 3.11.8; pandas
version: 2.1.4; scipy version: 1.12.0; statsmodels
version: 0.14.0.

Results

Background patients data are summarized in
Table III. All patients except two (44 and 47)
were 61-83 years old (mean age 68 years). Five
female and 10 male patients were included in the
study. Most of the patients were overweight or
obese as shown by the BMI values. Several con-
comitant conditions were reported by patients
and recorded. All except two of the pathologies
for which the surgery was planned were malig-
nant neoplasms. All surgical procedures was
performed completely in laparoscopy. At Group
1 was performed three right hemicolectomy
(AdenoCa pT3NO G2 // AdenoCa pT4aN1b G2
// AdenoCa pT2NO G2); one extended to trans-
verse colon right hemicolectomy + wedge resec-
tion of mid part of jejunum + cholecistectomy
for suspected tumor infiltration (AdenoCa pt4NO
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G2 colon + NET pT1 G1 jejunum + gall bladder
regular with area of nonspecific parietal fibro-
sis) and one left hemicolectomy (pseudotumor
due to diverticular diseases with diverticulitis).
At Group 2 was performed one right hemico-
lectomy + cholecistectomy (NET pT3N1 G2 +
chronic calculous cholecystitis); four left hemi-
colectomy (AdenoCa pTINO G2 // AdenoCa
pT2NO G2 // AdenoCa pT3NO G2 // diverticu-
lar inflammation with LGD). At Group 3 was
performed two right hemicolectomy (AdenoCa
pT2NO G2 // serrated sessile adenoma LGD
with focal HGD) and three left hemicolectomy
(AdenoCa pT3NO G2 // tubulo-villous adenoma
HGD + intraepithelial neoplasia IEN // fibrotic
stricture with focal HGD).

No patient developed fever (i.e. >38.0°).

Time of hospitalization (days after surgery):
was in average 4.4 // median 4.

Time of bowel evacuation (days after sur-
gery): was in average 3.4 // median 3.

No side effects in the two treated groups were
reported.

Blood and fecal parameters by time points are
summarized with mean and standard deviations
in Table IV. Bristol scale data and number of
bowel evacuation/day are represented in Figure 1.

For all parameters, pre-surgery the p-values
were not statistically significant, indicating that
there were no substantial differences between the
groups at baseline (WBC P=0.454; HB P=0.104;
PCR P=0.492; CALPROT P=0.336). The Krus-
kal-Wallis Test results confirm that for the ob-

TABLE IIl.—Background main characteristics of patients belonging to the three groups, Group I received a sup-
plement containing Bifidobacterium longum ESI, Group 2 which received a supplement containing Clostridium

butyricum CBM588%, and the control.

Patients (N.=15)

Characteristic

Control (N.=5) Group 1 (N.=5) Group 2 (N.=5)
Gender (M/F) 2/3 4/1 4/1
Age (mean, years) 70 61 71
Body Mass Index (BMI, kg/m2) 29.9 27.8 254
Hypertension 4 3 5
Diabetes 3 2 0
Cardiovascular diseases 3 3 2
Gastroenteric diseases 1 2 2
Histological findings Adenocarcinoma with no Adenocarcinoma with lymph Adenocarcinoma grading 2
lymph nodes involved nodes involved (N.=4), (N.=4), cholecystitis (N.=1)
(N.=4), diverticular disease  diverticular disease (N.=1)
(N.=1)
Surgery duration (minutes, mean) 119 170 175
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TABLE IV.—Mean and standard deviation for the blood (white blood cells-WBC, Hemoglobin-Hb, C-reactive pro-
tein-CRP) and fecal marker (calprotectin-CALPROT) at the three time points (7 days before surgery, 10 days after
and 30 days after surgery) for the three groups under study.

Parameter Timepoint Controls Group 1 Group 2
WBC (10%L) Pre-surgery 7.14£2.4 7.1+1.5 6.6%1.1
Normal range: 4.0-10.0 10 days 6.3+2.3 6.6£1.6 8.4+0.8
30 days 6.4+1.2 5.5+0.8 5.9+1.2
HB (g/dL) Pre-surgery 14.3+0.6 13.2+1.8 14.5+1.9
Normal range: M 13.5-18; F 12.0-16.0 10 days 13.2+0.9 12.4+0.9 13.7+1
30 days 1440.3 14.1£1.5 14.3+0.8
CRP (mg/L) Pre-surgery 4.4+£1.5 3.1+1.8 5.4+1.4
Normal range <5.0 10 days 23.9+14.5 13.6+5.4 23.9+16.7
30 days 3.6+1.4 4.2+1.6 540.5
CALPROT (mg/kg) Pre-surgery 52.2+42.8 88.6+56.9 58+26.9
Normal range <50 10 days 1012+1167.9 1877.4+612.9 1457.4+738.1
30 days 79.8+74.6 69+34.8 42+14.7

Bristol scale

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15
Group 1

o N B O

Group 2 Control

Bristol scale pre-surgery M Bristol scale-30d
Bowel evacuation/day

5,00
4,00
3,00

2,00
CATRARRRER
B [ AEEEE

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11P12P13P14 P15

Group 1 Group 2 Control

Bowel evacuation/day pre-surgery mBowel evacuation/day-30d

Figure 1.—Bristol scale data and mean number of bowel
evacuation/day in a week at two time points and by group
under study.

served variables, the three groups of patients were
well randomized at the beginning of the study.

Based on the results from the ANCOVA, for
all tested parameters (WBC, HB, PCR, CAL-
PROT), the P values for groups, age, and BMI
are not statistically significant, suggesting that,
after adjusting for age and BMI, there are no sig-
nificant differences in the baseline levels of the
parameters between the groups. Table V repre-
sent the results of Wilcoxon Test.

Discussion

This pilot study had the aim to test the effect of
two probiotics: Clostridium butyricum CBM588®
and Bifidobacterium longum ES1 on some of the
main parameters relevant for colorectal surgery.
The promising preliminary results of this study

TABLE V.—Results of the Wilcoxon Test on white blood cells (WBC), hemoglobin (Hb), C-reactive protein (CRP) and
the fecal marker calprotectin (CALPROT). Comparison were made between 10 days after surgery and 30 days after
surgery, before the surgery and after 10 days, and before the surgery and 30 days after the surgery.

P value Wilcoxon

Periods of comparison

Variable Group 10 days vs. 30 days Pre-surgery vs. 10 days Pre-surgery vs. 30 days
CALPROT Group 1 0.0625%* 0.0625%* 0.0625%*
Group 2 0.125 0.0625* 1
Group 3 0.0625* 0.0625* 0.625
Hb Group 1 0.0625%* 0.625 0.625
Group 2 0.125 0.1875 0.625
Group 3 0.0625%* 0.0625%* 0.125
CRP Group 1 0.0625%* 0.0625%* 0.625
Group 2 0.0625%* 0.0625%* 0.1875
Group 3 0.0625%* 0.0625%* 0.4375
WBC Group 1 0.0625* 0.4375 0.0625*
Group 2 0.8125 0.8125 1
Group 3 0.0625%* 0.1875 0.3125
*Statistically significant difference.
Vol. 70 - No. ?? MINERVA GASTROENTEROLOGY 5
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will help planning future trials in order to bet-
ter understand the use of perioperative probiotics
in case of colorectal surgery. This is further sup-
ported by several other studies?! highlighting the
need to perform trials on this topic as it would
be an excellent help for the hospital and home
management of these patients.

In this study, the two probiotics were consid-
ered safe and no side effects were reported by pa-
tients, this confirms previous studies on human
patients with different conditions.!8. 22 This is a
relevant result given the malignant pathologies
and the fragile mental health status of the pa-
tients in Group 1 and 2 which at least did not see
any additional discomfort linked to the products
before and after the surgery.

Furthermore, it is noteworthy that the pro-
biotics administered to the patients in our trial
exhibited resistance to both the antibiotics ad-
ministered during surgery and to gastric acid
(hydrochloric acid). This aspect holds significant
importance, as it ensures that the effects of these
products remain unaltered and unaffected by the
concurrent presence of antibiotics and gastric
acid, thereby enhancing the reliability and integ-
rity of our study findings.

Several studies reported beneficial effects of
probiotics in patients undergoing GI surgery in
terms of reduction of infection complications
which are the most concerning post-surgery
problems (abscesses, urinary infections, infec-
tion in the Trocar sites). The infection indexes
are relevant to indirectly highlight any potential
surgery complications which are very important
especially in case of tumors. In a recent system-
atic review, authors stated that probiotics may re-
sult in reducing overall postoperative infectious
complications after colorectal cancer surgery
(RR: 0.45, 95% CI: 0.27 to 0.76; 12=38%; low
CoE).22 The reduction of infections can guaran-
tee a better and faster recovery to be back to a
normal life.

In our study, it was not possible to see any
significant difference in the variation of WBC in
the different groups of patients at the different
time points. Beside this, it has to be noticed that
in Group 1 and Group 2 the malignant tumors
affecting these patients were more severe and
advanced than in the control group. This might
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have had an effect on blood results on WBC
count as the two treated groups might have had a
different immune response. Beside this the WBC
values seemed decreased more than the control
at T+30.

The stability of hemoglobin (Hb) levels
throughout the entire trial serves as a reaffirma-
tion of the overall successful surgical procedure.
This consistent maintenance of Hb levels indi-
cates the robustness of the surgery, reflecting a
positive outcome in terms of patient well-being.

C-reactive protein (CRP) levels were com-
parable among the three groups, displaying an
anticipated rise on the 10t day post-surgery, no-
tably less pronounced in Group 1. Subsequently,
CRP levels trended towards similarity at the con-
clusion of the trial. On the contrary, in a trial with
patients undergoing radical colorectal resection
an oral bifid triple viable probiotics was used and
the treated group showed a reduction in CRP. So,
this effect could also be modulated by different
elements such as the type of pathology and the
type/ duration of probiotic.23

Both groups of patients treated with probiot-
ics in our study showed a reduction in the fecal
Calprotectin levels 30 days post-surgery and the
mean values in both groups were even lower at
the end of the trial than at the beginning. On the
contrary, the control group showed an increase of
CALPRO level compared to the beginning of the
study. This result is very relevant as it indicates
a reduced intestinal inflammation in the treated
groups compared to the control.

The study assessed the weekly bowel evacu-
ation average, revealing that in Groups 1 and 2,
the numbers were higher at the study’s conclu-
sion compared to the control group. This sug-
gests a potential overall positive impact of pro-
biotics on bowel movements during administra-
tions, without inducing extreme effects such as
diarrhea or constipation. Instead, the probiotics
seemed to facilitate a more regular and frequent
bowel movement, offering potential benefits for
individuals with this condition. In the next study,
it would be beneficial to evaluate the number of
days before the first bowel evacuation after sur-
gery and compare with the control group.

Data collected on Bristol scale scores gave not
homogeneous results between and within groups
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and it is difficult to interpret the results. P value
around 0.0625 in a lot of Wilcoxon’s tests, could
suggest that would be beneficial to the possibil-
ity of statistically significant results by increas-
ing the number of patients.

The reduction in infections and inflammation
after colorectal surgery can be coupled with fast-
er recovery of bowel movements after surgery,
and it can also significantly contribute to a reduc-
tion in the cost of hospital stays through various
interconnected mechanisms. In a recent review
which includes several data on trials testing hos-
pital stay in patients treated with probiotics, the
use of probiotics resulted in a little to no differ-
ence in hospital stay after colorectal surgery.2!

For example, shortened hospital stay direct-
ly translate to cost savings by reducing room
charges, nursing care, and ancillary services; de-
creased postoperative complication rates such as
infections and inflammatory responses minimize
additional medical interventions, imaging stud-
ies, and extended monitoring; lower antibiotic
usage not only lowers pharmaceutical costs but
also reduces the risk of antibiotic-related compli-
cations and antibiotic resistance; less intensive
care requirement; minimized readmissions due
to postoperative issues; optimized resource utili-
zation including hospital beds, staffing, and sur-
gical suites; improved patient satisfaction which
are more likely to adhere to postoperative care
instructions, reducing the risk of complications
and readmissions.

Limitations of the study

The study’s limitations are associated with cer-
tain confounding factors, such as the presence,
type, and severity of the tumor, age group varia-
tions, overweight conditions, and diverse home
diets that may influence the microbiota and con-
sequently impact treatment outcomes. To en-
hance result standardization in the trial, a more
homogeneous population and an increased num-
ber of participants would be beneficial. The opti-
mal probiotic regimen, including specific strains,
dosages, and duration of administration, remains
an area of ongoing research. Variability in study
designs and outcomes has led to challenges in es-
tablishing standardized guidelines for probiotic
use in colorectal surgery. Despite numerous stud-
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ies exploring the effects of probiotics on various
parameters, clear conclusions remain elusive due
to the presence of biases, a challenge shared with
our study, acknowledging its compatibility with
our identified limitations.

Future endeavors should prioritize well-de-
signed, randomized controlled trials, specifi-
cally honing in on outcomes following invasive
abdominal procedures. These trials are essential
to furnish more precise and conclusive evidence
pertaining to the efficacy and safety of periop-
erative and postoperative oral administration
of probiotics in this particular context. Beyond
physiological aspects, consideration of the psy-
chological impact of neoplastic disease, coupled
with surgical outcomes and the pace of recovery
to resume normal life, warrants attention.

Conclusions

The primary goals of this pilot study have been
successfully accomplished, providing us with
vital insights and promising preliminary data
for a more comprehensive investigation into the
effects of the same products. Subsequent trials
could delve into the potential positive impacts
of perioperative probiotic administration in
colorectal surgery on a broader scale, involving
interdisciplinary collaboration with other medi-
cal disciplines. This holistic approach aims to
thoroughly assess the overall impact on patients’
well-being.
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SUPPLEMENTARY DIGITAL MATERIAL 1

Questionnaire and data collection template (in Italian)

SCHEDA PER LA RACCOLTA DATI PAZIENTI

Nome: Cognome:

Indirizzo:

e-mail:

telefono:

Eta: Sesso: peso: altezza: BMI:

Patologia Maligna: SI/NO

Sede:

Stadio:

Patologie concomitanti:

Farmaci preoperatori:

SCHEMA TERAPEUTICO SOLO PER | DUE GRUPPI DI PAZIENTI CON IL

SUPPLEMENTO/PROBIOTICO

1) 30 gg prima dell’intervento:

Gruppo 1 Supplemento con Bifidobacterium longum ES1 cpr: 1x3 al di ai pasti per 30gg

Gruppo 2 Supplemento con Clostridium butyricum CBM588® orosolubile: 1 bustina al di (ore 10 lontano dai

pasti) per 30 giorni



2) Sospensione del supplemento per 3 giorni (giorno dell’ intervento e due giorni dopo)

3) Dopo 3 giorni dall’intervento:

Gruppo 1 Supplemento con Bifidobacterium longum ES1 cpr 1x3 al di per 30 giorni

Gruppo 2 Supplemento con Clostridium butyricum CBM588® orosolubile: 1 bustina orosolubile ore 10 e

continuare per 30 giorni

ESAMI DI LABORATORIO

Esami pre-operatori (30 giorni prima dell’ intervento):

Emocromo PCR Calprotectina fecale

Esami 10 giorni dopo I’intervento:

Emocromo PCR Calprotectina fecale

Esami 30 giorni dopo I’intervento:

Emocromo PCR Calprotectina fecale



QUESTIONARIO pre-operatorio (30 giorni prima dell’ intervento chirurgico)
P g P g

Scala di Bristol (PUNTEGGIO 1-7)

Tivo 1 [ [ ] . Grumi duri separati tra loro,
PO . P Q come noci (difficili da espellere).
A forma di salsiccia, ma
Tiga:2 ‘ formata da grumi uniti tra loro.
y Come un salame, ma con
Tipo 3 - crepe sulla sua superficie.
Tipo 4 Come una salsiccia o un
pa serpente, liscia e morbida.
‘ . Pezzi separati morbidi con
Tipo § “ bordi come tagliati/spezzati;
‘ - chiara (facile da evacuare).
Tipo 6 Pezzi soffici/flocculari con bordi
frastagliati, feci pastose.
Tipo 7 v Acquosa, nessun pezzo solido.
- Completamente liquida.

qualita di vita
dolore addominale: SI/NO
numero di evacuazioni :

gonfiore addominale: SI/NO

QUESTIONARIO post-operatorio (dopo 30 giorni dopo I’intervento chirurgico)

Scala di Bristol (PUNTEGGIO 1-7)

. . Grumi duri separati tra loro,
Tipot @ ® 09 comenoci (ifficili da espoliere).

A forma di salsiccia, ma
formata da grumi uniti tra loro.

Tipo 3 Y Come un salame, ma con
crepe sulla sua superficie.

Tipo 2

Come una salsiccia o un

Tipo 4 serpente, liscia e morbida.

‘ & Pezzi separati morbidi con
Tipo 5 “ bordi come tagliati/spezzati;
e - chiara (facile da evacuare).

Tipo 6 Pezzi soffici/flocculari con bordi
frastagliati, feci pastose.
.

Acquosa, nessun pezzo solido.

Tipo 7 Completamente liquida.




qualita di vita
dolore addominale: SI/NO
numero di evacuazioni :

gonfiore addominale: SI/NO

Informed consent (Italian), PDF format attached



