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The relevance of research
Colorectal cancer (CRC) is the third most common malignant disease, CRC holds the third position among lung and prostate cancer in men (10% of the total) and the 2nd position after breast cancer in women (9.2% of the total) [1,2]. For 2020 in Kazakhstan in the structure of oncological incidence, colon and rectum’s cancer takes 6-7 places [3]. The most common complication in CRC is acute bowel obstruction (ABO), which accounts for 80–85% of emergency surgical admissions in these patients [4-7]. According to various sources, in ABO postoperative mortality ranges from 5% to 32%, and complications occur in 23% of cases [6, 8, 9].

One of the formidable infectious and inflammatory complications is sepsis. Often, the diagnosis of "sepsis" is not always made, since there is no specific focus of infection, although there are signs of SIRS (systemic inflammatory response syndrome) and organ dysfunction. According to different authors, in ABO caused by colorectal cancer, sepsis occurs from 1.7% to 10.5% of cases, and in benign ABO from 3% to 10.29% [10-14].
One of the main components of the development of sepsis is bacterial translocation (BT) of the intestinal microflora [15]. To date, there are several methods for detecting BT:  

1. direct - determination of 16s rRNA (16 subunit of ribosomal ribonucleic acid) in mesenteric lymph nodes (MLN) or MLN culture;

2. indirect - detection of lipopolysaccharide-binding protein (LPS-binding protein or LBP) and presepsin (sCD14-ST) in blood serum.
The mesenteric lymph nodes and vessels are probably the most important pathway for bacteria to spread from the gut to the blood and other organs. In MLN, lymphatic drainage occurs from the small intestine, caecum, and proximal colon, and since MLN are usually sterile, the presence of viable bacteria in them is a marker of increased permeability of the intestinal barrier and bacterial translocation [16, 17]. 
LBP is a protein synthesized by hepatocytes. It plays an important role in the recognition of the main component of the outer wall of bacteria - lipopolysaccharide (LPS), sensitizes the receptors of macrophages, monocytes and neutrophils to bacterial LPS, thereby activating the inflammatory signaling pathway [18,19]. A number of studies have shown that LBP is a reliable biomarker of microbial translocation and the development of sepsis [20, 21].

sCD14-ST is a soluble terminal fragment of the macrophage CD14 receptor, it has a high affinity for the LPS of the walls of Gram-negative bacteria and peptidoglycans of Gram-positive bacteria [22,23]. Presepsin has been identified as a biomarker for the early phase of sepsis, and its level is a significant predictor of outcomes in patients with sepsis [24-26].

Analysis of articles and reviews in such databases like Pubmed, Scopus, Web of Science, showed that more than 60% of the work on BT is experimental, and most of the clinical studies were carried out in patients with HIV infection and cirrhosis. Interest in BT is growing from year to year, as well as in the problem of CRC and ABO. We did not find any studies on the study of LBP, sCD14-ST as biomarkers of BT in patients with CRC, the correlation of translocation markers in blood serum with 16s rRNA in MLN and their role in the development of SIRS and postoperative infectious and inflammatory complications caused by CRC.
            Scientific hypotheses:

1. Features of the dynamics of the level of markers of the intestinal microflora bacterial translocation are predictors of the development of SIRS, postoperative infectious and inflammatory complications, organ dysfunctions and mortality in patients with colorectal cancer. 

2. The level of markers of the intestinal microflora bacterial tralocation depends on the prevalence and anatomical and morphological characteristics of the intestinal tumor, as well as on the presence of acute bowel obstruction in patients with colorectal cancer.

Purpose of the study: to determine the significance of LBP and sCD14-ST as predictors of postoperative infectious and inflammatory complications in patients with colorectal cancer.
Research objectives:
1. To evaluate the effectiveness of the microbiological method and the modified molecular genetic method for detecting intestinal microflora in mesenteric lymph nodes and to determine the correlation between bacterial translocation in mesenteric lymph nodes and systemic blood flow in patients operated on for colorectal cancer;

2. Compare the level and dynamics of changes in bacterial translocation biomarkers (LBP, sCD14-ST) in blood serum depending on the clinical and morphological characteristics of colorectal cancer;

3. Assess the levels of LBP and sCD14-ST in patients with colorectal cancer, depending on the presence or absence of SIRS, postoperative infectious and inflammatory complications, organ dysfunction and mortality;

4. Determine the threshold values ​​of LBP, sCD14-ST, as predictors of the development of SIRS, postoperative infectious and inflammatory complications, organ dysfunctions and mortality.

Scientific novelty 
A new mathematical model has been developed for the quantitative determination of the presence of microorganisms in the mesenteric lymph nodes using real-time PCR technology (Certificates of entering information into the state register of rights to objects protected by copyright No. 19250 dated July 8, 2021 and No. 22807 dated January 10, 2022).
For the first time, in patients operated on for colorectal cancer the dynamics of microbial translocation biomarkers (LBP and sCD14-ST) and their significance in the development of SIRS, postoperative infectious and inflammatory complications, organ dysfunctions, and mortality were studied. 

For the first time, based on the established critical levels of LBP and sCD14-ST, a new method for determining the risk of developing adverse outcomes of surgical intervention in patients with colorectal cancer was developed and implemented (Certificate of entering information into the state register of rights to objects protected by copyright No. 29343 dated October 11, 2022 ).

Practical significance of the results

The developed method of molecular-genetic qualitative and quantitative detection of 16s rRNA in mesenteric lymph nodes using real-time PCR technology makes it possible to determine microbial DNA in a wide range of its concentrations (CFU/mL from 102 to 108) and it has been introduced into the scientific and practical activities of the LCU SRC NJSC "KMU".

According to the established critical levels of bacterial translocation biomarkers, a method for determining the risk of developing adverse outcomes of surgical intervention in patients with colorectal cancer was developed and introduced into the work of surgical departments of 3 hospitals in Karaganda.

Provisions for defense:
1. In the mesenteric lymph nodes, bacterial growth was detected in 30.0%, the spectrum of translocated microorganisms is represented by the genera Escherichia and Klebsiella. Molecular genetic detection of the intestinal microflora translocation in MLN gave a positive result only in 13.2%. No correlation was found between the presence of 16s rRNA in mesenteric lymph nodes and markers of bacterial translocation in blood serum (LBP and sCD14-ST).

2. The level and dynamics of LBP and sCD14-ST significantly depend on the clinical and morphological characteristics of colorectal cancer, in particular, on the degree of tumor invasion into the intestinal wall and the stage of the tumor process, as well as on the presence or absence of ABO before surgery.

3. In patients with colorectal cancer, the levels of LBP on the 3rd day after surgery with the development of adverse outcomes are significantly lower than in the normal postoperative course: in the presence of signs of SIRS - 1.3 times lower (p=0.003); with developed postoperative complications - 1.2 times lower (p=0.001); with the development of organ dysfunctions - 1.7 times lower (p=0.0002); in deceased patients - 1.3 times lower (p=0.01).

4. In patients with colorectal cancer, the levels of sCD14-ST on the 3rd day after surgery with the development of adverse outcomes are significantly higher than in the normal postoperative course: in deceased patients - 2.4 times higher (p = 0.009). And in the presence of organ dysfunctions, there was an increase in the level of sCD14-ST in dynamics by 30% from the baseline, while in patients without organ dysfunctions, on the contrary, it decreased by 18% (p=0.014).

5. The established critical levels ​​of LBP and sCD14-ST make it possible to identify patients at risk of developing an adverse outcome of surgical treatment of colorectal cancer.

Implementation into practice
Methods for the qualitative and quantitative determination of bacterial DNA in the mesenteric lymph nodes in patients with colorectal cancer, carried out in the framework of this study, are included in the list of methods of the LCU of the Research Center of NJSC "KMU". 
The method for calculating the risk of developing adverse outcomes of surgical intervention in patients with colorectal cancer has been introduced into the work of the surgical departments of the Regional Clinical Hospital, Karagandy Multidisciplinary Hospital No. 1 and Karagandy Multidisciplinary Hospital No. 3.
Author’s personal contribution 
The author has developed SOPs for the collection, transportation and storage of the test material, as well as SOPs for methods for determining bacterial translocation markers in blood serum and mesenteric lymph nodes. The collection, processing and analysis of the material, systematization and description of the research results were independently carried out. All material was systematized, documented and presented in the form of a dissertation personally by the author.

The author was the responsible executor of two research works funded under the grant of the Ministry of Education and Science of the Republic of Kazakhstan: IRN AP08956335 "Detection of biomarkers of bacterial translocation in the early diagnosis of infectious and inflammatory complications in patients with bowel obstruction of tumor origin" and IRN AP09260597 "Prognostic significance of bacterial translocation markers as predictors of infectious and inflammatory complications in acute mechanical bowel obstruction".

Approbation of work
The topic of the research work was approved by the Bioethics Committee of the NJSC "Karaganda Medical University" protocol No. 6 dated December 23, 2019 assigned number No. 30, as well as the approval of the Local Commission on Bioethics of the NJSC "Karaganda Medical University" protocol No. 2 dated 09.20.2022 assigned number No. 2.

The main provisions of the study were reported and discussed at: VIII Congress of Oncologists and Radiologists of Kazakhstan with international participation (Turkestan, Kazakhstan, 2021), VII Congress of Surgeons of Kazakhstan with international participation "SURGERY: YESTERDAY, TODAY, TOMORROW" dedicated to the 75th anniversary of the founding of the national scientific center of surgery named by A.N. Syzganov (Almaty, Kazakhstan, 2021), 32nd European Congress of Clinical Microbiology & Infectious Diseases (Lisbon, Portugal, 2022), International Surgical Week ISW 2022 (Vienna, Austria, 2022), III Congress of Surgeons of Kazakhstan with international participation "Actual issues of surgery and transplantation" (Almaty, Kazakhstan, 2022), at an expanded meeting of the Department of Surgical Diseases (protocol No. 2 dated 21.09.2022).

Publications
13 scientific papers have been published on the topic of the dissertation, of which: 
- 3 publications in scientific journals of Kazakhstan recommended by the Committee for Quality Assurance in Science and Higher Education (1 in «Астана медициналық журналы», 2 in «Journal of clinical medicine of Kazakhstan»); 
- 2 publications in international scientific journals included in Q2 of the Scopus information database («Contemporary Oncology/Współczesna Onkologia (Pozn)» at the time of publication 54% и «Annals of Coloproctology» at the time of publication 58%); 
- 5 theses in the materials of international and republican conferences; 
- 3 certificates of entering information into the state register of rights to objects protected by copyright.
Scope and structure of the dissertation 

The dissertation contains 138 pages of typewritten text, consists of an introduction, literature review, main part (materials and research methods, research results), conclusion, 30 tables, 40 figures and a list of references, which includes 218 sources.
This study is a fragment of two research projects funded by a grant from the Ministry of Education and Science of the Republic of Kazakhstan: IRN AP08956335 "Detection of biomarkers of bacterial translocation in the early diagnosis of infectious and inflammatory complications in patients with bowel obstruction of tumor origin" and IRN AP09260597 "Prognostic significance of bacterial translocation markers as predictors of infectious and inflammatory complications in acute mechanical bowel obstruction".

Study Design, Materials and Methods

The study was conducted on the basis of four hospitals in Karagandy: "Regional Clinical Hospital", "Multidisciplinary Hospital named after. Professor H. Zh. Makazhanov", "Karagandy Multidisciplinary hospital No. 1", "Karagandy Multidisciplinary hospital No. 3".
The study included 120 patients divided into three groups: 

- group 1 - 50 patients operated on for colorectal cancer without ABO (CRC without AIO, elective surgeries);

- group 2 - 40 patients operated on for tumor ABO caused by CRC;

- group 3 - 30 patients operated on for ABO of non-tumor origin (abdominal adhesive disease, intestinal volvulus, thrombosis of mesenteric vessels, Crohn's disease). This group was introduced as a control group, due to the need to identify the effect on bacterial translocation of the acute bowel obstruction, without the presence of a tumor process in the intestine.
 
Each group was subsequently divided into subgroups depending on the presence or absence of SIRS, postoperative infectious and inflammatory complications and organ dysfunctions (according to SOFA criteria - Sequential Organ Failure Assessment) and mortality.
Inclusion criteria: patients who underwent elective surgery for a tumor of the large intestine, patients with obstructive ABO of tumor and non-tumor origin older than 18 years.
Exclusion criteria: age under 18, pregnant women, patients with paralytic ABO, patients with HIV infection, liver cirrhosis, and if the patient had an infectious process due to another pathology.
Pathohistological examination of the biopsy material was carried out by pathological departments at each hospital, the histological type of the tumor, the degree of cellular differentiation, as well as the degree of invasion of the intestinal wall were determined. To assess the possible relationship between bacterial translocation with the degree of cellular differentiation and the degree of tumor invasion into the intestinal wall, the international classification of stages of malignant neoplasms TNM grouped by stages I-IV according to the latest 8th edition of the classification was used [27].

The clinical diagnosis was made after the surgical intervention. The development of postoperative infectious and inflammatory complications in all groups was also assessed. These included: suppuration of the postoperative wound, abdominal abscesses, peritonitis, anastomotic leaks and sepsis. For setting SIRS [28] and for assessing organ dysfunctions on the SOFA scale [29] such laboratory indicators were also evaluated: level of leukocytes with the determination of stab neutrophils, platelets, total bilirubin, creatinine, pO2.
Before taking material for the study, all patients were explained the objectives of the study, after the patients agreed to participate in the study, they signed an informed consent. To study the concentration of LBP, sCD14-ST in blood serum, venous blood was taken one hour before surgery and 72 hours after it (3rd day). Bacteriological examination and detection of microbial 16sRNA in the mesenteric lymph nodes of a macropreparation of the resected intestine were carried out.

The laboratory part of the study was carried out at the Laboratory of Colective Use of the Research Center of NJSC "KMU". Determination of biomarkers LBP, sCD14-ST in blood serum was carried out on the EVOLIS robotic ELISA system. Bacteriological study of MLN was carried out by culturing in test tubes with tryptic soy broth, followed by inoculation on blood agar with 5% sheep blood. Identification of the isolated pure culture of microorganisms was carried out using time-of-flight mass spectrophotometry with matrix-associated laser desorption and ionization (MALDI-TOF MS) using the Microflex LT system, as well as the MALDI Biotyper Compass 4.1.80 software (Bruker Daltonics, Germany). The determination of 16s rRNA in MLN was carried out using real-time PCR on a BIO-RAD CFX9 amplifier. 
The obtained results were processed by applying statistical methods, by STATISTICA v8.0 software (Stat Soft) with the calculation of the median, (Me) and the lower and upper quartiles of the range (Q25-Q75). The statistical hypotheses for dependent groups (between the values of markers before the surgery and after it on the 3rd day in each of the groups) were tested out by using the nonparametric Wilcoxon test. For independent groups, statistical hypotheses were tested for quantitative indicators using the nonparametric Mann-Whitney test (when comparing 2 groups) and Kruskall-Wallis (for multiple comparisons); for qualitative indicators, Pearson’s chi-square test and Fisher’s exact test were used. To identify the correlation relationship, the Spearman correlation coefficient was calculated. To determine the optimal threshold values for translocation markers, in the MedCalc program (MedCalc Software Ltd) ROC curves were constructed and the Youden J-index was determined. For the analysis of PCR amplification and for the construction of sigmoid curves, the qpcR and pcr packages in R statitstics (v.3.6.3) were used. The results were considered statistically significant at p<0.05.

Results and discussion
1. As a result of microbiological examination of mesenteric lymph nodes, bacterial growth was found in 6 out of 20 MLN (30.0%). In all 6 cases, using MALDI-TOF mass spectrometry, as in previous studies [30,31], bacteria of the order Enterobacterales were detected, among which predominated microorganisms of the genera Escherichia - 5 samples (83.3%) and Klebsiella - 1 sample (16.7%). 

Microbiological flora was found in 7 mesenteric lymph nodes out of 53 patients with colorectal cancer by PCR method. The melting temperature of one sample coincided with the curves for E. coli (82.8°C), the presence of other types of microorganisms was noted in the remaining samples. According to the developed mathematical model, in MLN with a positive PCR result, the approximate content of bacteria was calculated, it ranged from 104 to 107 CFU/mL. Detection of bacterial 16s rRNA in MLN by PCR method as a direct method for studying BT gave a positive result in only 13.2%, which is associated with the limitation of the method at a low level of CFU of microorganisms in the mesenteric lymph nodes. In addition, the presence of microorganisms in MLN does not always cause SIRS, infectious and inflammatory complications and organ dysfunction, since bacteria can be inactivated by MLN immune cells without entering the systemic circulation. Therefore, to determine the risk of SIRS, infectious and inflammatory complications, organ dysfunctions, and mortality, bacterial translocation into the systemic circulation and the determination of the corresponding markers (LBP, sCD14-ST) in it are of greater importance.

2. In the group with tumor ABO, there was a 4 times greater decrease in the LBP level over time compared to the other groups (p = 0.002). In the CRC group without ABO in patients with stage IV of the tumor process, the LBP level in dynamics decreased by more than 12 times compared with stages II and III (p=0.022 and p=0.021, respectively). In the group of tumor ABO with invasion of the intestinal wall T3-T4, the LBP level in dynamics decreased by more than 5 times, compared with the CRC group without ABO (p=0.035). In patients with tumor ABO, in addition to changes in the intestinal wall due to the presence of a tumor and intestinal obstruction, there is an increase in intra-abdominal pressure, which enhances BT. It can be assumed that the dynamic decrease in the level of LBP could be associated with the normalization of intra-abdominal pressure, elimination of obstruction, and removal of the tumor itself, which together increased BT.

In the group with non-tumor ABO, depending on the presence/absence of SIRS, postoperative infectious and inflammatory complications, organ dysfunctions, and mortality there were no statistical differences in the level of LBP both before surgery and on the 3rd day after it.
In patients with colorectal cancer, the levels of LBP on the 3rd day after surgery with the development of adverse outcomes were significantly lower than in the normal postoperative course: in the presence of signs of SIRS - 1.3 times lower (p=0.003); with developed postoperative complications - 1.2 times lower (p=0.001); with the development of organ dysfunctions - 1.7 times lower (p=0.0002); in deceased patients - 1.3 times lower (p=0.01) In this study, for the first time, it was found that with an LBP value on the 3rd day after surgery ≤821.95 ng/ml, the risk of developing SIRS is 3.5 times; complications 5.2 times, lethal outcome 12.9 times higher (OR 3.5, CI 1.46-8.4; OR 5.2, CI 1.80-15.12; OR 12.9, CI 1.54-108.21, respectively). And with the LBP value on the 3rd day after surgery ≤700.15 ng/ml, the risk of developing organ dysfunctions is 13.5 times higher (OR 13.5, CI 3.536-51.54).

In this study, significantly worse outcomes (SIRS, postoperative infectious and inflammatory complications, organ dysfunction and mortality) were observed in patients with lower LBP levels on the 3rd day and a more significant decrease over time. The presence of low levels of endotoxin (LPS) in patients with chronic disease leads to a persistent state of low-level inflammation that interferes with the normal healing process, which may explain the high rate of postoperative complications in patients with chronic disease, including those with CRC. In operated patients with CRC and tumor ABO, a decrease in the LBP level is possible due to immunodeficiency and inability to develop an adequate immune response to infectious stimuli, which can lead to infectious and inflammatory complications, organ dysfunctions, sepsis, and even death.

3. In this study, in patients with CRC without ABO, the level of sCD14-ST before surgery was 1.7 times lower and after surgery it was 2.3 times lower compared with groups with ABO (p = 0.0000 and p = 0, 0001, respectively). This suggests that when acute bowel obstruction occurs, the level of sCD14-ST in the blood serum increases, indicating an increase in bacterial translocation. Additionally, comparing groups with tumor and non-tumor ABO, there was no statistical difference in the level of sCD14-ST both before and on day 3 after surgery (p=0.233 and p=0.465, respectively). This result suggests that the level of sCD14-ST does not depend on the genesis of ABO. 

In the group with tumor ABO in patients with stages III and IV of the tumor process, the levels of sCD14-ST before surgery were 2.1 times higher and on the 3rd day after surgery 1.8 times higher than in patients with stages I and II stages (p=0.049 and p=0.029, respectively). In patients with tumor ABO with invasion of the intestinal wall T3-T4, the levels of sCD14-ST before surgery were 2.4 times higher and on the 3rd day after surgery 2.1 times higher than in the CRC group without ABO (p= 0.0001 and p=0.0002, respectively). On this basis, it can be said that in the presence of acute bowel obstruction in CRC, in addition to changes in the intestinal wall due to the presence of a tumor and intestinal obstruction, most likely there is an increase in intra-abdominal pressure, which together enhances bacterial translocation.
In deceased patients with CRC (with and without ABO), the levels of sCD14-ST on the 3rd day after surgery were 2.4 times higher (p=0.009), and in patients with organ dysfunctions, an increase in the level of sCD14-ST was observed in dynamics by 30%, while in patients without organ dysfunction, sCD14-ST decreased by 18% (p=0.014). In this study, it was found that with an sCD14-ST value on the 3rd day after surgery >520 pg/ml, the risk of death is 12.3 times higher (OR 12.3, CI 2.34-64.20). And with an increase in the level of sCD14-ST on the 3rd day after surgery or its decrease by no more than 8.8 pg / ml, the risk of developing organ dysfunctions is 6.5 times higher than with its greater decrease (OR 6.5, CI 1, 66-25.83). 

4. No correlation was found between 16s rRNA in mesenteric lymph nodes and markers of bacterial translocation in blood serum (LBP and sCD14-ST) (p>0.05). The data obtained may confirm the fact that the presence of microorganisms in MLN does not always cause a systemic inflammatory response of the body with the production of biomarkers of microbial translocation (LBP, sCD14-ST) into the systemic circulation.
Since there were no significant changes in the level and dynamics of the studied biomarkers in the group of non-tumor ABO, this indicates that the main reason affecting bacterial translocation in patients with colorectal cancer is an invasion of the intestinal wall by a tumor. Nevertheless, ABO exacerbates bacterial translocation in colon tumors.

In patients with colorectal cancer, LBP can be used as a prognostic criterion for the development of SIRS, postoperative infectious and inflammatory complications, organ dysfunction, and mortality, and sCD14-ST as a prognostic criterion for the development of organ dysfunction and mortality. The developed method for the qualitative and quantitative determination of 16s rRNA in mesenteric lymph nodes makes it possible to determine bacterial DNA in a wide range of its concentrations (CFU/mL from 102 to 108).
Conclusions:

1. In a microbiological study the growth of bacteria in the mesenteric lymph nodes was detected in 30.0%, while predominated microorganisms of the genera Escherichia (83.3%) and Klebsiella (16.7%). Detection of translocation of the intestinal microflora in MLN using PCR diagnostics of 16s rRNA gave a positive result in 13.2%, which is associated with a limitation of the method at a low level of bacterial CFU. No correlation was found between the presence of 16s rRNA in mesenteric lymph nodes and markers of bacterial tralocation in blood serum (LBP and sCD14-ST) (p>0.05), which indicates that the presence of microorganisms in MLN does not always cause systemic inflammatoty reaction of the body with the production of biomarkers of microbial translocation (LBP, sCD14-ST) into the systemic circulation. 

2. The level and dynamics of LBP and sCD14-ST depends on the clinical and morphological characteristics of colorectal cancer:

2.1. In the group with tumor ABO, there was a 4 times greater decrease in the level of LBP over time than in the CRC group without ABO (p = 0.002). In patients with CRC without ABO, the level of sCD14-ST before surgery was 1.7 times lower and after surgery it was 2.3 times lower in comparison with the group of tumor ABO (p=0.0000 and p=0.0001, respectively). There were no significant changes in the level and dynamics of the studied biomarkers in the group of non-tumor ABO. This fact indicates that the main cause affecting bacterial tranlocation is a tumor invasion of the colon wall. 

2.2. The level of LBP and sCD14-ST before and on the 3rd day after surgery does not depend on the localization and degree of cellular differentiation of the tumor. At the same time, when a tumor invades the intestinal wall at the level of T3-T4, if CRC is complicated by ABO, the LBP level in dynamics decreases by more than 5 times, and the levels of sCD14-ST before surgery 2.4 times higher and on the 3rd day after surgery 2.1 times higher than in patients with CRC without ABO (p=0.035, p=0.0001 and p=0.0002, respectively).   
2.3. In the CRC group without ABO in patients with stage IV of the tumor process, the LBP level in dynamics decreases by more than 12 times (p=0.022 and p=0.021, respectively). In the group with tumor ABO in patients with stages III and IV of the tumor process, the levels of sCD14-ST before surgery were 2.1 times higher and on the 3rd day after surgery 1.8 times higher than in patients with stages I and II (p=0.049 and p=0.029). 

3. In patients with colorectal cancer, LBP levels on the 3rd day after surgery with the development of adverse outcomes are significantly lower than in normal postoperative course: in the presence of signs of SIRS - 1.3 times lower (p=0.003); with developed postoperative complications - 1.2 times lower (p=0.001); with the development of organ dysfunctions - 1.7 times lower (p=0.0002); in deceased patients -1.3 times lower (р=0,01).

4. In patients with colorectal cancer, the levels of sCD14-ST on the 3rd day after surgery with the development of adverse outcomes are significantly higher than in the normal postoperative course: in deceased patients it is 2.4 times higher (p=0.009), and in the presence of organ dysfunctions an increase in the level of sCD14-ST in dynamics by 30% from the baseline, while in patients without organ dysfunctions, on the contrary, it decreased by 18% (p=0,014).

5. Using ROC analysis, critical levels of bacterial translocation biomarkers were established in the adverse outcomes of the postoperative period in patients with colorectal cancer: 

5.1. If the LBP value on the 3rd day after surgery is ≤821.95 ng/ml, the risk of developing SIRS is 3.5 times higher, postoperative complications are 5.2 times higher, and mortality is 12.9 times higher (OR 3.5, CI 1 .46-8.4; OR 5.2, CI 1.80-15.12; OR 12.9, CI 1.54-108.21, respectively), and if the value of LBP on the 3rd day after surgery ≤ 700.15 ng/ml the risk of developing organ dysfunctions is 13.5 times higher. 

5.2. If the value of sCD14-ST on the 3rd day after surgery is >520 pg/ml, the risk of mortality is 12.3 times higher (OR 12.3, CI 2.34-64.20), and with an increase in the level of sCD14-ST on the 3rd day after the operation from the baseline, the risk of developing organ dysfunctions is 6.5 times higher (OR 6.5, CI 1.66-25.83).   

5.3. If the LBP value on the 3rd day after surgery is ≤700.15 ng/ml, in combination with an increase in the level of sCD14-ST in dynamics from the baseline, the risk of developing organ dysfunctions is 100.3 times higher (OR 100.3, CI 9.1- 1106.1). 

Practical recommendations
1. The developed method of molecular genetic qualitative and quantitative detection of 16s rRNA in mesenteric lymph nodes using real-time PCR technology makes it possible to determine microbial DNA in a wide range of its concentrations (CFU/mL from 102 to 108) and it has been introduced into the scientific and practical activities of LCU of Research Center NJSC "KMU". 
2. According to the established critical levels of bacterial translocation biomarkers, a method for determining the risk of developing adverse outcomes of surgical intervention in patients with colorectal cancer was developed and introduced into the work of surgical departments of 3 hospitals in Karagandy.
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