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Perioperative synbiotics administration decreases postoperative
infections in patients with colorectal cancer: a randomized,

double-blind clinical trial

A administracao perioperatoria de simbidticos em pacientes com cancer
colorretal reduz a incidéncia de infec¢oes pos-operatorias: ensaio clinico

randomizado duplo-cego

ALUNE TABORDA FLESCH'; STAEL T. ToniaL'; PauLo pe CarvalHo ConTu'; DanieL C. Damin'.

ABSTRACT

Objective: to evaluate the effect of perioperative administration of symbiotics on the incidence of surgical wound infection in patients
undergoing surgery for colorectal cancer. Methods: We conducted a randomized clinical trial with colorectal cancer patients undergoing
elective surgery, randomly assigned to receive symbiotics or placebo for five days prior to the surgical procedure and for 14 days after
surgery. We studied 91 patients, 49 in the symbiotics group (Lactobacillus acidophilus 708 to 10° CFU, Lactobacillus rhamnosus 70¢ to 10°
CFU, Lactobacillus casei 10%to 10° CFU, Bifi dobacterium 708 to 10° CFU and fructo-oligosaccharide (FOS) 6g) and 42 in the placebo group.
Results: surgical site infection occurred in one (2%) patient in the symbiotics group and in nine (21.4%) patients in the control group
(p=0.002). There were three cases of intraabdominal abscess and four cases of pneumonia in the control group, whereas we observed
no infections in patients receiving symbiotics (p=0.001). Conclusion: the perioperative administration of symbiotics significantly reduced
postoperative infection rates in patients with colorectal cancer. Additional studlies are needed to confirm the role of symbiotics in the surgical

treatment of colorectal cancer.
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INTRODUCTION

espite the recent advances in colorectal surgery,
D such as the use of minimally invasive surgery techni-
ques and improvements in postoperative care, the inci-
dence of postoperative infectious complications remains
high. Surgical site infection (SSl) is particularly common,
with incidence rates varying from 5% to 26%'2. This
seems to result, in part, from microflora imbalances
and interruption of the intestinal barrier*4. Studies of
different gastrointestinal procedures, including pancre-
aticoduodenectomy, hepatobiliary resection and liver
transplantation, suggest that the use of symbiotics may
represent a promising approach for the prevention of
postoperative infections®”. Symbiotics are compounds
formed by the combination of prebiotics and probioti-
¢s. Prebiotics are nondigestible food components that
selectively alter the growth and activity of colonic bac-
teria. Probiotics are viable bacteria used to regulate the
balance of intestinal microflora®®. Although the colon is

an important reservoir for commensal microorganisms,
the use of symbiotics in colorectal surgery is controver-
sial'-12,

The objective of this study was to evaluate
the effect of perioperative administration of symbiotics
on the incidence of postoperative infection in patients
submitted to a potentially curative surgical resection of
colorectal cancer.

METHODS

This is a randomized, double-blinded, place-
bo-controlled trial. The study was conducted by the
Coloproctology Service of the Porto Alegre Clinics Hos-
pital between June 2013 and April 2015. Patients with
histologically proven colorectal adenocarcinoma with
indication of elective and potentially curative colorec-
tal resection were considered eligible to participate in
the study. Exclusion criteria were pregnancy, patient’s
difficulties regarding adequate understanding of the
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study, neoadjuvant treatment (chemotherapy and ra-
diotherapy), previous use of products with prebiotic,
probiotic and/or symbiotic function or fiber modulus,
and refusal to participate. We also excluded from the
analysis patients with tumors that were considered
non-resectable during surgery and those who had
other organs resected concomitantly (uterus, bladder,
liver, spleen).

The present study was performed after
approval by the Ethics in Research Committee of
the Porto Alegre Clinics Hospital, protocol number
12.0284. We obtained an informed consent term
from all patients before inclusion. This work was
entered in the ClinicalTrials.gov registry (identifier
NCT01468779) and followed the recommendations
of the Consolidated Standards of Reporting Trials
(CONSORT 2010).

Groups of study

Preoperative assessment of the patients in-
cluded a complete clinical history and physical exa-
mination, carcinoembryonic antigen dosage, colo-
noscopic examination, computed tomography of the
abdomen and pelvis and chest X-ray and/or computed
tomography of the chest. In addition, all patients un-
derwent subjective global assessment (SGA) and an-
thropometric assessments’s.

We randomly allocated patients in the in-
tervention group (symbiotic) or in the control group
(placebo). Both were given two sachets twice a day
containing the active substance (intervention group)
or placebo (control group) for five days before the
surgical procedure and for 14 days after surgery. The
intervention group received sachets containing Lacto-
bacillus acidophilus NCFM (10°), Lactobacillus rham-
nosus HNOO1 (10°), Lactobacillus paracasei LPC-37
(10°), Bifidobacterium lactis HNO19 (10°) and fructo
-oligosaccharides (FOS) 6g. The control group recei-
ved sachets containing 96% maltodextrin 100% (69).
The sachets for both groups had the same appearance
and the substances had the same color and flavor. The
pharmacist, exclusively involved in the manufacturing
of the symbiotics and placebo, randomized patients
using a computer-generated sequence of numbers.

Both the investigators and the patients were blinded
as to to group allocation until the end of the test.
However, blinding could be disrupted if patients had
severe adverse events that might be related to the pro-
duct being investigated.

On the day before surgery, all patients underwent
routine bowel preparation. They also received intravenous
gentamicin and metronidazole one hour before surgery.

Clinical variables

Postoperative infection was defined as infection
occurring within 30 days of surgery. Infections were clas-
sified as incisional (surgical wound), organ/space (where
surgery was performed) or at a distant site (urinary tract
infection, pneumonia). The length of hospital stay was
defined as the number of days elapsed from surgery to
discharge. Deaths occurring within 30 days of surgery
were considered surgical.

Statistical analysis

The sample size was based on a previous
study that found a reduction in infection rates from
40% to 12.5% after administration of symbiotics'.
For a statistical power of 80% and an expected sam-
pling loss rate of 10%, the sample size would be 90
patients. The sample size calculations were done with
the COMPARE2 1.72 software.

We analyzed the data with the Statistical Pro-
gram for Social Sciences program version 20.0 (SPSS Inc.,
Chicago, IL, USA, 2008) for Windows. We studies conti-
nuous variables using the Kolmogorov-Smirnov test. For
the bivariate analysis of categorical variables, we used
the Pearson Chi-square test or the Fisher's Exact Test. For
continuous variables, when comparing two independent
groups, were applied the Student’s t or the Mann Whit-
ney U test . We set the level of significance at p<0.05.

RESULTS

We initially included one hundred patients in
the study. Of these, were excluded nine: four with un-
resectable tumors and five patients who required con-
comitant resection of other organs. After exclusions, the
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intervention group (symbiotics) consisted of 49 patients  similar, showing no statistical differences in demographic
and the control group (placebo), of 42. Both groups were  and clinical characteristics (Table 1).

Table 1. Variables evaluated.

Groups P

Variaveis Intervention (n=49) Control (n=42)

n % n %
Age (years) 64.5 11.4 61.1 13.4 0.192
BMI (kg/m?) 26.57 3.8 25.7 5.3 0.353
Gender 0.542
Female 31 54.8 23 63.3
Male 18 452 19 36.7
Diabetes 9 214 12 245 0.924
Cardiovascular 29 60.4 19 36.6 0.264
Disease
Lung Disease 5 10.2 5 11.9 1.0
Other 16 36.7 12 28.6 0.847
Albumin 0.100
Below 3.5mg/dl 8 16.3 2 4.8
Greater than or
equal to 3.5mg/ 41 83.7 40 95.2
dl
ASA 0.259
I 8 16.3 12 28.3
Il 35 71.4 28 66.7
0] 6 12.2 2 4.8
v 0 0 0 0
Ostomies 22 44.9 20 47.6 0.961
Rehospitalization 5 10.20 5 11.9 1.0
Type of surgery 0.872
Open 43 87.75 35 83.33
Laparoscopic/
Ro'iotic P 6 12.24 7 16.66
Tumor location 1.0
Rectum 28 53.8 24 57.1
Colon 21 429 18 42 .9
Tumor stage 0.146
| 14 28.6 11 26.2
I 20 40.8 20 47.6
11 14 28.6 6 14.3
v 1 2 5 11.9
Subjective Global 0.764
Assessment
A 43 87.8 35 83.3
B 6 12.2 7 16.7
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Only one patient in the symbiotics group
presented surgical wound infection, while nine cases
were diagnosed in the control group (p=0.002). There
was also a significant difference between the groups
in relation to other infectious complications. While we
observed three cases of intraabdominal abscess and
four cases of pneumonia in the control group, we
diagnosed no cases in the symbiotics group (p=0.001).

The incidence of noninfectious postoperati-
ve complications such as nausea, vomiting, abdominal
distension, ileus, diarrhea or constipation was not dif-
ferent between the study groups (p=0.161). The mean
hospitalization time was 11.2 days for the patients in
the symbiotics group and 12.69 days for the patients
in the control group was, with no statistical signifi-
cance. There were no significant differences between
the groups regarding mortality rates and re-hospitali-
zation.

DISCUSSION

Recent clinical studies have evaluated the ef-
fect of immunomodulatory diets with probiotics and
symbiotics on the incidence of infections related to
different gastrointestinal surgeries. Promising results
were demonstrated in resections of the pancreas, liver
and esophagus®’'>. Regarding colorectal resections,
however, the results so far have been conflicting due
to differences in the populations studied, type of
surgery, type of probiotics and symbiotics used, and
analysis methodology'" 121617,

Our study is the first to evaluate the effect
of symbiotics not only on cancer patients undergoing
minimally invasive colorectal surgery, including robo-
tic and laparoscopic resections, but also in patients
undergoing conventional open colorectal surgery.
In this sense, we prospectively evaluated a homoge-
neous population of patients with histologically con-
firmed colorectal adenocarcinoma submitted to elec-
tive and potentially curative oncological resection. We
decided not to include patients undergoing surgery
for benign colorectal diseases, considering the par-
ticular nutritional and immunological aspects of pa-
tients with colorectal cancer. Patients submitted to
resection of multiple adjacent organs were excluded,

as these surgeries are generally more extensive and
related to increased morbidity. In addition, patients
whose tumors were considered non-resectable were
excluded. As shown in table 1, after patients rando-
mization, we ended the study groups with similar cli-
nical and demographic characteristics.

Because of the nature of colorectal surgery,
infectious complications, especially wound infections,
are extremely common, with a negative impact on
quality of life, length of hospitalization, and costs. In
this study, the perioperative use of symbiotics signifi-
cantly reduced the incidence of wound infection.

Among the functions of the symbiotic com-
pounds, the best characterized is the increase of the
resistance of the strains against pathogens. Probiotic
cultures compete with pathogenic microorganisms,
whose growth is inhibited by the production of orga-
nic acids (lactate, propionate, butyrate and acetate),
reinforcing the natural defense mechanisms of the
body'®2°, Modulation of the intestinal microbiota by
probiotic microorganisms occurs through a mecha-
nism called “competitive exclusion” and the strains
that beneficially act in such cases are Bifidobacterium
bifidum, Lactobacillus rhamnosus, Saccharomyces
boulardii and Lactobacillus plantarum?'.

The effect of probiotics on the immune res-
ponse has also been demonstrated. Evidence in in vi-
tro systems and animal models suggest that probiotics
stimulate nonspecific and specific immune response.
These effects are mediated by the activation of ma-
crophages through an increase in cytokine levels and
natural killer cell (NK) activity. The intestinal mucosa is
the body’s first line of defense against pathogenic in-
vasions and action of toxic elements. After ingestion,
the antigens encounter the GALT (gut-associated lym-
phoid tissue), which represents a mechanism of pro-
tection against pathogens. It also prevents the proteic
hyperstimulation of the immune response through a
mechanism known as tolerance to ingested content.
The main protective mechanism of GALT is the hu-
moral immune response mediated by IgA secretion,
which prevents the entry of potentially harmful anti-
gens, while at the same time interacting with patho-
gens of the mucosa without increasing the damage.
Numerous studies have shown that some probiotic
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strains can increase S-IgA and modulate the produc-
tion of cytokines involved in the regulation, activa-
tion, growth and differentiation of immune cells. It
should be emphasized that the beneficial effects of
probiotics on the immune system occur without tri-
ggering a harmful inflammatory response. However,
not all lactic acid bacterial strains are equally effecti-
ve. The immune response may be increased when one
or more probiotics are consumed simultaneously and
act synergistically, as appears to be the case with Lac-
tobacillus given in conjunction with Bifidobacterium
(SAAD), which we used in this study??24.

In our study, the use of symbiotics also redu-
ced the incidence of remote infections such as pneu-
monia, which only occurred in the control group.
This finding is in line with the results of a meta-a-
nalysis conducted by Yang et al.?®> that analyzed 28
randomized trials involving 2511 patients undergoing
different abdominal surgeries, including esopha-
gectomies, pancreatectomies, hepatectomies, liver
transplants and colectomies. The incidence of infec-
tions was lower among patients receiving symbiotics
than in controls, particularly for respiratory, urinary,
and wound infections. Hospitalization time was also
shorter in patients receiving symbiotics. In our study,
however, there was no difference between groups in
relation to the length of hospital stay.

He et al.m" carried out a specific meta-analy-
sis to estimate the probiotic/symbiotic treatment effi-
cacy in patients undergoing colorectal resection. Only
six randomized clinical trials involving 361 patients
were included. Two studies aimed at preoperative use
of probiotics or symbiotics, a study on postoperative
treatment, and three evaluated pre and postopera-
tive treatment. In addition to the differences in the
products used, there was also heterogeneity between
studies in the inclusion criteria and the types of sur-

gery performed. The pre or perioperative administra-
tion of symbiotics had a positive effect on the inciden-
ce of total surgical infections and pneumonia.

More recently, Komatsu et al.® performed
a randomized, controlled, unicentric study, including
patients undergoing elective laparoscopic colorectal
surgery. A total of 379 patients were randomly as-
signed to two groups: 173 in the symbiotics group
and 206 in the control group. After applying selec-
tion criteria, 362 patients (168 of the symbiotic group
and 194 for the control group) were considered eli-
gible for the study. Infection occurred in 29 (17.3%)
patients of the symbiotics group and in 44 (22.7%)
of the control group. According to the authors, sym-
biotics were not an effective treatment to reduce the
incidence of infectious complications after colorectal
resection.

In our study, we included not only patients
submitted to minimally invasive surgeries, but also
conventional open surgeries, which represented the
majority of our cases. One of the potential advanta-
ges of minimally invasive surgery is less surgical trau-
ma, with less acute inflammatory response and immu-
ne disorders. All infection cases occurred among pa-
tients undergoing open surgery, which suggests that
the symbiotics effect is more important in this type of
surgery.

We observed, therefore, that the periopera-
tive administration of symbiotics in patients submitted
to elective surgery for colorectal cancer significantly
reduced the rates of postoperative infection. Our re-
sults suggest that preoperative and postoperative oral
ingestion of symbiotics may represent a promising
strategy to prevent surgical infections in patients with
colorectal cancer. Additional studies are needed to
confirm the role of these microorganisms in colorec-
tal surgery.
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RESUMDO
Objetivo: avaliar o efeito da administracao perioperatoria de simbioticos na incidéncia de infeccdo de ferida operatoéria em pacientes
operados por cancer colorretal. Métodos: ensaio clinico randomizado de pacientes com cancer colorretal submetidos a cirurgia eletiva
e aleatoriamente designados para receberem simbidticos ou placebo por cinco dias antes do procedimento cirdrgico e por 14 dias ap6s
a cirurgia. Noventa e um pacientes foram estudados: 49 para o grupo de simbioticos (Lactobacillus acidophilus 10% a 10° UFC, Lactoba-
cillus rhamnosus 108 a 10° UFC, Lactobacillus casei 10® a 10° UFC, Bifi dobacterium 108 a 10° UFC e fruto-oligosacarideos (FOS) 6g) e 42
para o grupo placebo. Resultados: infeccao de sitio cirtrgico ocorreu em um (2%) paciente no grupo de simbioéticos e em nove (21,4%)
pacientes no grupo controle (p=0,002). Trés casos de abscesso intra-abdominal e quatro casos de pneumonia foram diagnosticados
no grupo controle, enquanto nao foram observadas tais infeccdes em pacientes que receberam simbidticos (p=0,001). Conclusao: a
administracao perioperatéria de simbidticos reduziu significativamente as taxas de infeccdo pos-operatéria em pacientes com cancer
colorretal. Estudos adicionais sao necessarios para confirmar o papel dos simbidticos no tratamento cirtrgico do cancer colorretal.
Descritores: Simbidticos. Infeccao. Cirurgia Colorretal. Neoplasias Colorretais. Ensaio Clinico.
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