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Abstract  The effectiveness of our method for predicting Crohn's disease recurrence in the postoperative period, due to the 

importance of including immunological criteria, makes it possible to increase the sensitivity of the test by 3.5 times, 

specificity by 1.9 times, and the prognostic value of the method by 3.3 times. The use of the developed therapeutic and 

diagnostic algorithm for the prevention of Crohn's disease recurrence made it possible to reduce the incidence of its 

development in mild form from 31% to 27.5%, in moderate severe form from 21.4% to 12.5% and completely avoid its severe 

forms.  
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1. Introduction 

Less than 100 years have passed since the first report    

of Crohn's disease (CD), which was presented in 1932 by    

the American gastroenterologist B.B. Crohn under the term 

"terminal ileitis". A more in-depth study in this area has led 

to the recognition of CD as an independent nosological unit 

in which the entire intestine is affected [1,3,9]. However, the 

iliac region of the small intestine still remains the predominant 

site of damage in CD [1,16,17,18,19,20,21,22,23].  

The prevalence of CD in Europe ranges from less than  

10 to about 150 cases per 100,000 inhabitants [2,4,10].    

An adjusted prevalence of 133 cases of CD per 100,000 

population was found in California, USA, at the beginning of 

this century [8]. One study conducted in South Korea showed 

a prevalence of 112 cases of CD per 100,000 population 

[5,7,11,24,25,26,27,28]. Recent data on the prevalence of 

CD in Uzbekistan, conducted by the Republican Center for 

Coloproctology of the Ministry of Health of the Republic of 

Uzbekistan, equated to 80 cases per 100,000 population 

[2,4,12]. From the available data, it can be concluded that 

CD is a very common disease today. 

CD treatment is interdisciplinary [10]. Moreover, if drug 

treatment of Crohn's disease is aimed at healing the mucous 

membrane and reducing the symptoms of the disease, then 

surgery plays a key role in the treatment of such complications 
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of the disease as stenosis, perforation, intestinal fistulas  

and abscesses of the abdominal cavity and cellular spaces 

[1,3,7,29,30]. CD recurrence in the postoperative period 

develops in more than 80% of operated patients [1,2,4,13].  

Numerous studies in this area have allowed the development 

of various surgical strategies aimed at improving treatment 

outcomes and reducing the incidence of CD recurrence in the 

postoperative period [6].  

Some improvement in the results of surgical operations   

in CD was achieved after the introduction of laparoscopic 

technology. However, they also failed to affect the regression 

of CD recurrence rate in the postoperative period [8,10]. All 

this influenced the formation of a certain concept about the 

purpose of performing surgical operations in CD as creating 

conditions for slowing the onset of relapse, which is considered 

inevitable in the future.   

Developments in this area are continuing and surgical 

treatment of CD has yet to be discovered.  

There is weak epidemiological evidence of an association 

between exposure to nonselective nonsteroidal anti-inflammatory 

drugs and the occurrence or recurrence of CD [5,6,7]. 

Modern aspects of the development of Russian medicine 

include many measures aimed at improving the results of 

treatment of patients, including those with inflammatory 

bowel diseases.  

All of the above has determined the main direction of this 

work. 

The purpose of the study. improving the results of 

treatment of patients with CD by developing pathogenetically 

based clinical and immunological criteria for predicting and 

preventing the recurrence of this disease.  
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2. Material and Methods 

The results of a comprehensive examination and treatment 

of 82 patients with Crohn's disease (CD) are analyzed. The 

patients were divided into 2 study groups: the control group 

(42 patients) and the main group (40 patients). A distinctive 

feature of the patient groups was the use of different 

approaches in predicting and preventing CD recurrence. As 

reference values, 20 healthy individuals were examined, who 

were recognized as practically healthy by the medical 

commission. Male patients prevailed in the control and main 

groups of patients (59% and 55%, respectively), and the 

average age varied between young and middle (according to 

the WHO classification).   

CD mainly affected the terminal ileum (61%). Combined 

lesions of the terminal ileum and large intestine were diagnosed 

in 24.4% of patients. Isolated colon lesion was diagnosed in 

14.6% of patients. In each study group, patients with lesions 

of the terminal ileum prevailed. Perianal lesions were more 

characterized by the presence of rectal fistulas (75%), anal 

fissures (37.5%), narrowing of the lower ampullary rectum 

(8.3%), strictures of the anal canal (4.2%) and long-term 

non-healing wounds (4.2%). 

The chronology of the course of the disease depended   

on the affected part of the intestine in CD. Thus, it took the 

least amount of time to damage the terminal part of the ileum 

(89.7±13.4 months). For the development of CD with damage 

to the large intestine, the course of the disease was on average 

for 121.3±33 months. Combined lesions of the terminal 

ileum and colon were diagnosed in patients with a CD history 

of 179.8±43.8 months.  

Among the surgical operations in the anamnesis, 

appendectomy should be distinguished, which was performed 

in 9 (21.4%) patients of the control group and in 15 (37.6%) 

patients of the main group. Operations aimed at opening acute 

paraproctitis were performed significantly more often (in  

the control group 35.7% of cases and in the main group of 

patients in 40% of cases, respectively). The list of operations 

also included excision of pararectal fistulas (in the control 

group 16.7% of cases and in the main group of patients in 

22.5% of cases, respectively), excision of rectal fissures   

(in the control group 11.9% of cases and in the main group of 

patients in 15% of cases, respectively), diagnostic laparotomy 

(in the control group 7.1% and laparoscopy (in the control 

group of 14.3% of cases and in the main group of patients in 

15% of cases, respectively) and laparoscopy (in the control 

group of 14.3% of cases and in the main group of patients in 

20% of cases, respectively).  

In 54.9% of cases, patients had previously received hormone 

therapy, while steroid resistance was diagnosed in 53.7% of 

cases.  

In 84.1% of cases, patients were diagnosed with chronic 

continuous CD. Chronic recurrent course of the disease was 

detected in 12.2%. The acute course of CD was diagnosed in 

3 (3.7%) patients. 

The study design was based on an open, cross-sectional 

retrospective and prospective cohort study.  

All the patients included in the study were operated on  

by us for CD complications. In this regard, the complex of 

examination of patients was not only preparatory, but also 

dynamic, aimed at assessing the general condition of the 

patient, the course of the postoperative period and the 

characteristics of changes in cellular and humoral immunity 

in CD.  

For immunological studies, blood was taken from the 

ulnar vein into a centrifuge tube treated with 5.0 ml heparin.  

The assessment of the state of the immune system      

of the patients was carried out by the expression of 

CD-differentiation and activation antigens. The following 

markers of immunocompetent cells were determined: CD3+-, 

CD4+, CD8+-, CD16+- CD25+- CD83+-lymphocytes. CD 

receptor expression was performed in the rosette formation 

reaction using LT series monoclonal antibodies manufactured 

by Sorbent LLC (RF) according to the method of Gharib 

F.Yu. et al. (1995). 

Interleukins (cytokines) were determined in the blood 

serum of the examined by solid-phase enzyme immunoassay. 

To implement this option, two monoclonal antibodies with 

different etiotropic specificity for interleukins TGF-β, IL-4, 

IL-17, IL-21, INF-γ and TNF-α were used using special kits 

for enzyme immunoassay using a standard technique.  

Blood sampling for immunological studies was performed 

in the preoperative period and on the 7th, 14th, 30th, 90th, 

and 180th days of the postoperative period. At the same time, 

the results obtained on days 7-14 were interpreted by us as 

the results of the early postoperative period, and on days 

30-180 - the long-term postoperative period.    

Instrumental diagnostic methods were performed without 

fail. The entire range of instrumental research methods 

included the following methods: ultrasound examination of 

the abdominal cavity and perineum; multispiral computed 

tomography with intravenous contrast and enterography; 

magnetic resonance imaging of the abdominal cavity 

according to individual indications with questionable MSCT 

data; video colonoscopy with mandatory examination of  

the Baugin flap and terminal ileum. This made it possible   

to assess the degree of CD development using a simple 

endoscopic scale (SES-CD).  

When assessing the immediate results of treatment, we 

used a scale developed by A.O. Okhunov and A.D. Sapaev 

(2018). According to this method, a distinction was made 

between good, satisfactory and unsatisfactory immediate 

treatment results.  

CD recurrence was determined by the appearance of 

typical symptoms of the disease in clinical remission, 

spontaneous or medically supported. 

The severity of CD recurrence was determined according 

to the criteria of the Society for the Study of Inflammatory 

Bowel Diseases at the Association of Coloproctologists of 

Russia (2009). 
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3. The Results and Their Discussion 

The obtained results on the frequency and nature of 

Crohn's disease recurrence in the postoperative period, on 

the one hand, and the peculiarities of changes in cellular- 

humoral immunity indicators in the dynamics of the study, 

on the other hand, created the conditions for the formation of 

a picture of the relationship. This will allow us to identify 

criteria for predicting the development of Crohn's disease 

recurrence and options for their prevention.  

Identification of the causes of Crohn's disease recurrence 

and criteria (markers) for their prediction was carried out by 

direct and cross-correlation analysis of the data obtained, 

dividing them into early and late postoperative periods.  

The overall dynamics of the postoperative period in 

Crohn's disease was characterized by high correlations of 

CD16+/CD3+ cells (R=0.905), as well as CD3+/CD4+ cells 

(R=0.781).  

We found a high inverse correlation between the level of 

change in CD3+/CD8+ cells (R=-0.745), CD25+/CD83+ 

cells (R=-0.762), CD16+/CD25+ cells (R=-0.737), and 

CD3+/CD25+ cells (R=-0.699).  

In other cases, the correlation was moderate (CD4+/CD8+ 

cells, R=-0.576; CD8+/CD83+ cells, R=-0.530 and CD3+/ 

CD83+ cells, R=0.595) or low (CD3+/CD16+ cells, R=0.450; 

CD4+/CD16+-cells, R=-0.174; CD8+/CD16+-cells, R=-0.341; 

CD4+/CD25+-cells, R=-0.290; CD8+/CD25+-cells, R=0.208; 

CD4+/CD83+-cells, R=0.023).  

In general, of the 15 indicators, the presence of a low 

correlation was noted the most (40%).   

When assessing the cross-correlation with the division of 

the postoperative period into early and late periods between 

patients with relapse and remission of Crohn's disease, an 

ambiguous picture was revealed. 

The correlation coefficient of CD3+ cell dynamics,  

which was R=0.939, was characterized by a relatively low 

correlation in the early postoperative period (R=0.805) and a 

high correlation in the late postoperative period (R=0.963). 

In both cases, they were directly correlated.  

The reverse pattern of correlation variance was revealed 

by us when assessing the dynamics of CD4+ cell changes, 

the level of which in the early postoperative period was 

higher than the overall dynamics (R=0.634), and in the late 

postoperative period was lower (R=0.567) than the overall 

dynamics (R=0.500). As in the previous case, the changes 

were of a direct nature of dependence.    

Thus, the nature of the correlation between the dynamics 

of changes in CD3+ and CD4+ cells in the blood in Crohn's 

disease in the postoperative period, both in the remission 

phase and in the relapse phase of the disease, had no special 

differences except for a decrease or increase in correlation. 

This pattern of changes was apparently associated with an 

early reaction of the body's immune system in differentiating 

naive T-lymphocytes and T-helper cells when macrophages 

present primary antigens.  

The cross-correlation of the overall dynamics of CD8+ 

cell changes had a high direct correlation (R=0.877) between 

patients with different phases of Crohn's disease. In other 

words, the recurrence and remission of Crohn's disease have 

the same mechanism of activation of cytotoxic cells in both 

the first and second links of the body's immune response and 

in the perception of antigen presentation by macrophages. 

Evidence of our judgments can be found in the data on 

changes in the CD8+ correlation coefficient in the early 

postoperative period (R=1,000). The nature of the changes 

was so similar that, apparently, it determined the minimum 

level of Crohn's disease recurrence during these follow-up 

periods.  

In the long-term postoperative period, the correlation of 

changes in CD8+ cells in the blood also had a positive value 

(R=0.979), which, apparently, determined the activity of 

T-cytostatic cells in the cellular immune system and its 

relationship with Th1-cell T-helper cells.  

The overall dynamics of CD16+ cells in the postoperative 

period in patients of the main and comparative groups    

was characterized by a high direct correlation (R=0.782). A 

separate analysis of the timing of the postoperative period 

revealed that in the early stages, the correlation between 

Crohn's disease in remission and relapse was identical in 

nature, with differentiation only in terms of the level of 

values. In the long-term period of the postoperative course, 

the correlation acquired the opposite character between 

patients with different phases of Crohn's disease (R=-0.243). 

Thus, the involvement of T-suppressors in the development 

of Crohn's disease recurrence was minimal, and its involvement 

in the immune response was characterized by the general 

course of the postoperative period. At the same time, the 

activity of natural killer cells was of greater importance 

already in the late postoperative period, during which we 

noted a high proportion of the development of Crohn's 

disease recurrence. These changes, apparently, were already 

associated with the active involvement of CD16+ cells in the 

immune response in patients with recurrent Crohn's disease 

in the long-term period after surgery.   

The correlation between the overall dynamics of CD25+ 

and CD83+ cell changes between patients with different 

phases of Crohn's disease was characterized by low positive 

values (R=0.479 and R=0.202, respectively), which was 

apparently due to the different directions of their expression 

both in different phases of the disease and in different 

periods of the postoperative course diseases. 

The multidirectional nature of the expression of T-regulatory 

(CD25+ cells) and dendritic (CD83+ cells) cells was revealed 

by us among patients with Crohn's disease, regardless of  

the phase of the disease. The role and significance of these 

lymphocytes in terms of the timing of Crohn's disease 

recurrence was also different. Thus, in the early postoperative 

period, a high correlation was found between patients with 

different phases of Crohn's disease in relation to the 

dynamics of CD83+ cell changes, which was reversed (R= 

-0.905). In contrast, the dynamics of CD25+ cell changes 

turned out to be more dependent in the long-term period   

of the postoperative course in the form of a direct high 

correlation (R=0.801). 



752 Khamdamov Bakhtiyar Zarifovich et al.:  The Role and Place of Forecasting 

Methods in the Prevention of Crohn's Disease Recurrence 

 

Thus, the correlational nature of the changes in T-regulating 

lymphocytes and dendritic cells was multidirectional and 

determined by the timing of the postoperative period in 

Crohn's disease.  

Analysis of the dynamics of changes in blood cytokines in 

the context of the correlation coefficient of 15 indicators 

revealed the presence of a high direct relationship in the 

overall dynamics of the postoperative period in 10 (66.7%) 

cases. In the remaining 5 cases, the correlation was reversed 

and was related to the dynamics of the transformative growth 

factor. At the same time, we noted the maximum difference 

in the dynamics of TGF-β to IL-4 (R=-0.562) and further in 

descending order to TNF-α (R=-0.415), to IL-21 (R=-0.402), 

to INF-γ (R=-0.396) and to IL-17 (R=-0.304).  

It is noteworthy that the severity of the correlation value  

of tissue growth factor was noted by us in the early 

postoperative period than in the late period, which indicates 

the possibility of using this marker in predicting the 

recurrence of Crohn's disease. 

The correlation coefficient of TGF-β in the blood between 

patients with different phases of Crohn's disease in the early 

postoperative period was positive (R=0.232), although it was 

insignificant. 

At the same time, the level of the correlation coefficient of 

the dynamics of IL-17 changes in the blood of patients in the 

comparative and main groups was pronounced reversed 

(R=-0.972). 

The fact that the dynamics of TGF-β and IL-17 changes 

between patients with different phases of Crohn's disease in 

the late postoperative period (R=-0.932 and R=-0.980, 

respectively), which indicates a single mechanism of their 

transformation in the pathogenesis of this disease.  

In general, the severity of the distinctive properties of 

changes in the level of cytokines TGF-β (R=-0.758) and 

IL-17 (R=-0.982) in the blood of patients in the postoperative 

period was characterized by opposite values between cases 

of recurrence and remission of Crohn's disease. Moreover, 

the importance of IL-17 exceeded the nature of the dynamics 

of the TGF-β change.  

An inverse correlation between remission and recurrence 

of Crohn's disease was also revealed by the dynamics of 

changes in the level of proinflammatory cytokines IL-21 

(R=-0.860) and TNF-α (R=-0.942), and the level of change 

in the latter indicator was relatively more pronounced. In  

the early postoperative period in patients of the main group, 

the dynamics of changes in the proinflammatory cytokine 

TNF-α changed in the opposite direction of the dynamics of 

patients with remission of the disease, which was characterized 

by a negative correlation coefficient (R=-0.853). A similar 

pattern of changes, but with a lower intensity, could be 

observed with respect to IL-21 (R=-0.573).  

In the long-term period after surgery, the level of 

correlation between patients with different phases of Crohn's 

disease in terms of TNF-α and IL-21 was the opposite. 

Moreover, if in the first case (TNF-α) the correlation 

coefficient between remission and recurrence of the disease 

in the long-term period after surgery was the opposite 

(R=-0.930), then in the case of IL-21 it acquired a positive 

character (R=0.798).  

The correlation value between patients with different 

phases of Crohn's disease in terms of INF-γ and IL-4 was 

generally the opposite (R=0.582 and R=-0.779, respectively). 

Moreover, the severity of such changes was in favor of IL-4.  

An interesting fact remains the identity of changes 

depending on the phase of Crohn's disease in both the 

dynamics of INF-γ and IL-4 in the early (R=0.920 and 

R=0.984, respectively) and late (R=-0.996 and R=-0.964, 

respectively) postoperative periods.  

Thus, the correlation analysis of changes in the level of 

pro-inflammatory cytokines and indicators of cellular immunity 

allowed us to combine them into a single scheme of the 

mechanism of development of Crohn's disease recurrence, 

which, in our opinion, may look like the following scenario. 

At the first stage, antigens, represented by macrophages and 

dendritic cells, as components of innate immunity, affect the 

initial (naive T helper) Th0 lymphocytes. As a result of this 

reaction, Th0 lymphocytes are amplified and differentiated 

into various subsets of subpopulations, in particular into Th1, 

Th2, Th17 and regulatory T cells. It should be noted that   

an imbalance of T-cell subpopulations at this stage of the 

immune response can cause excessive release of cytokines 

and chemokines, leading to the development of a pronounced 

inflammatory reaction.   

Activation of various links of T-lymphocyte subpopulations 

occurs under the influence of the expression level of 

cytokines such as INF-γ (for the Th1 cell link), IL-4 (for the 

Th2 cell link) and TGF-β for the remaining T cells. At the 

same time, a sufficient amount of this cytokine is required to 

trigger the expression of T-regulatory cells. A lack (low level) 

of TGF-β in the blood leads to the expression of T-helper 

cells in their regulatory link.  

As is known, INF-γ secreted by antigen-presenting cells 

acts on the signal transmission of the original Th cells and 

stimulates the differentiation of the original Th cells into Th1 

cells. Th1 cells secrete various pro-inflammatory cytokines, 

in particular TNF-α, which was clearly noted by us among 

patients with recurrent Crohn's disease. Similar changes in 

Crohn's disease have been noted by other researchers. At the 

same time, the IL-4 cytokine secreted by antigen-presenting 

cells acts on receptors on the surface of the initial Th cells 

and induces the expression of transformation of the initial 

Th0 cells into Th2 cells and promotes their proliferation. 

Inflammatory factors such as IL-4 are also secreted by Th2 

cells. IL-4 expression increases at the onset of Crohn's 

disease recurrence.  

Thus, already at this stage of the analysis, it can be 

assumed that Th2 cells are associated with the pathogenesis 

of Crohn's disease. The Thl cell response is enhanced in   

the early phase of Crohn's disease recurrence, while the Th2 

cell response dominates in the late period. Under normal 

conditions (control group), Th1 cells and Th2 cells were in 

dynamic equilibrium. Insufficient formation of IL-4 expressed 

by Th2 cells creates an obstacle to regulating the reaction  

of the Th1 cell link, which prevents the suppression of the 
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active production of proinflammatory cytokines, in our case 

TNF-α, an overabundance of which leads to the triggering of 

an immunological response with a chronic course of 

autoimmune inflammation. It is an autoimmune reaction that 

develops as a result of an imbalance of Th1/Th2 cell 

subpopulations that can be considered one of the variants of 

the recurrence of the inflammatory process in Crohn's disease.  

In general, it can be noted that the balance of Thl- and 

Th2-lymphocyte cells determines the balance of pro- 

inflammatory and anti-inflammatory cytokines, which then 

determine whether and which immune reactions occur. Key 

cytokines for balancing Thl and Th2 lymphocytes may play a 

major role in the development of treatments and prevention 

of Crohn's disease recurrence.  

The presentation of antigens by dendritic cells leads to the 

differentiation of Th17- and T-regulatory cells. In this case, 

everything depends on the abundance of TGF-β, a low level 

of which leads to the stimulation of Th17 cell expression   

and the response synthesis of IL-17, which was increased  

in patients with recurrent Crohn's disease. The subsequent 

reaction leads to increased formation of IL-21, which 

induces the transfer of immune cells to peripheral tissues and 

simultaneously activates natural killer cells (NF-kB), 

promoting apoptosis and the release of TNF-α. In general, it 

can be noted that Th17 cells and its cytokine derivatives play 

an important role in the early diagnosis and prediction of 

Crohn's disease recurrence. 

Th17 cells and T-regulating lymphocytes are in dynamic 

equilibrium under normal conditions. The balance is disrupted 

by an excessive increase in Th17 cells, an excessive increase 

in immunogenicity, and a decrease or malfunction of T- 

regulating lymphocytes, which leads to a recurrence of 

Crohn's disease.  

The original T cells differentiate into Th17 cells at low 

concentrations of TGF-β. At the same time, our studies  

have shown that Th17 cell production is inhibited at high 

concentrations of TGF-β. It is a sufficient amount of T-regulatory 

lymphocyte formation under the action of TGF-β that leads 

to suppression of the immune response and, accordingly, to 

remission of Crohn's disease. Thus, regulating the balance 

between Th17/T-regulating cells may become a new method 

for the prevention and treatment of Crohn's disease. 

In any case, abnormal innate immune responses cause an 

imbalance of acquired immunity. In particular, pro-inflammatory 

cytokines produced by macrophages, eosinophils, and 

granulocytes increase damage to cellular immunity, weaken 

intestinal barrier functions, and worsen inflammation, thus 

forming a vicious circle. All of this can be fundamental to 

preventing the recurrence of Crohn's disease. 

Thus, in Crohn's disease, there is an imbalance between 

Th1/Th2 cells and Th17/T-regulating cells, the intensity of 

which determines the outcome of the disease in the form of 

remission or relapse. Immunological disorders in Crohn's 

disease recurrence are based on the mechanisms of formation 

of an autoimmune reaction due to increased cell apoptosis 

due to the expression of proinflammatory cytokines TNF-α, 

IL-17 and IL-21 through the induction of natural killer cells 

against a background of low concentrations of TGF-β. 

Relatively high stimulation of TGF-β production by naive 

T-helper cells stimulates T-regulating lymphocytes, increasing 

their role in the development of tissue regeneration, and, 

consequently, creating favorable conditions for the onset of 

the remission phase of Crohn's disease.  

When developing a therapeutic and diagnostic algorithm 

for the prevention of Crohn's disease recurrence, along with 

the results of immunological studies, the clinical manifestations 

of the disease should also be taken into account, which, 

based on the immediate results of treatment, can determine 

the likelihood of developing unsatisfactory results.  

This conclusion was formed by us based on the purpose of 

the surgical methods of treatment for Crohn's disease, which 

are primarily aimed at removing (resecting) areas of the 

intestine that have undergone morphostructural changes and 

do not allow for the normal functioning of both the passage 

of food and the digestive process as a whole. At the     

same time, in general, the possibility of recurrence of the 

disease remains very high starting from the 14th day of the 

postoperative period, acquiring an increasing character in the 

dynamics of the postoperative period.  

Certain difficulties in choosing drug therapy for Crohn's 

disease result in the limitation of the possibility of using 

hormone therapy due to the development of resistance to this 

type of treatment. At the same time, hormonal dependence 

also creates side effects of the treatment.  

An attempt to analyze the pathogenesis of immunological 

disorders during the development and recurrence of Crohn's 

disease has shown us the significance of changes in cellular 

immunity values from the perspective of a change in 

regulation, resulting in an imbalance in the cytokine profile 

of the blood, in particular, high values of TNF-α, IL-17 and 

IL-21 and low values of TGF-β.  

As our studies in the control group of patients have shown, 

stool frequency, body temperature, heart rate, and a history 

of early postoperative complications according to the 

Clavien-Dindo classification can be identified as clinical 

parameters of the prognostic probability of Crohn's disease 

recurrence after surgical treatment. Body temperature and 

the number of stools per day exceeded the significance of 

heart rate and the presence of postoperative complications. 

At the same time, the last criterion exceeded the previous  

one only slightly. In this case, a detailed breakdown of 

complications showed the importance of such types as grade 

III, which are most likely to be associated with a recurrence 

of Crohn's disease (grade III a complications accounted for 

37.9%, while grade III b complications accounted for 63.1%). 

The same differentiated level was acquired by the number of 

stools per day, the gradation of which turned out to be at the 

level of 4.6 ± 0.5 times per day.  

The regressive difference in the significance of the main 

immunological criteria for predicting Crohn's disease recurrence 

in the postoperative period turned out to be ambiguous. This 

was probably due to the different levels of variance of values 

in the postoperative period and in the difference in the 

manifestation of Crohn's disease.  
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The distribution parameters revealed a high sensitivity to 

TGF-β, moderate sensitivity to TNF-α and IL-21, and a 

relatively low sensitivity to IL-17. In this case, the confidence 

interval of the selected values in all cases has a reliable value 

(p<0.001). 

This allowed us to grade these indicators as criteria     

for the likelihood of recurrence of Crohn's disease in the 

postoperative period according to the following parameters 

that need to be evaluated over time (dynamic prognosis). 

The prognostic probability of Crohn's disease recurrence 

will be low with a stool frequency of up to 2 times a day; 

normal body temperature and heart rate; absence of postoperative 

complications or if they are only at grade I according to the 

Clavien-Dindo classification; deviations in blood levels   

of no more than one of the following parameters: TGF-β, 

TNF-α, IL-71 and IL-21 are more than 10% of the reference 

value.  

The prognostic probability of Crohn's disease recurrence 

will be high with a stool frequency of 3 or more times a   

day; the presence of persistent subfebrile body temperature; 

the presence of tachycardia; the presence of postoperative 

complications at grade II and higher according to the 

Clavien-Dindo classification; blood abnormalities of two or 

more of the following parameters: TGF-β, TNF-α, IL-71 and 

IL-21 are more than 10% of the reference value.  

Preventive measures for Crohn's disease recurrence were 

initiated during surgery by intraperitoneal administration of 

the drug Infliximab (Adalimumab) diluted in saline solution 

at a dose of 5 mg per 1 kg of patient weight. The intraenteric 

administration of this drug was technically performed in the 

affected area of the intestine after resection. If the patient had 

several intestinal lesions, the dose of the administered drug 

was evenly divided by the number of sites.  

It is known that this drug has an affinity for TNF-α, and, 

accordingly, by rapidly binding to this proinflammatory 

cytokine, it reduces its functional activity.  

In the postoperative period, this drug is administered 

intravenously at a rate of no more than 2 ml per 1 minute. 

The total infusion time should not have been less than 2 

hours. A system with an apyrogenic filter and low protein 

binding activity was used for intravenous infusion of the 

drug.  

With a high probability of recurrence of Crohn's disease, 

Infliximab (Adalimumab) was administered every 5 days  

at a dose of 10 mg per 1 kg of patient's weight until the level 

of prognostic parameters decreased. Against this background, 

the drug Entivio®  (Vedolizumab) was administered 

intravenously once every 7 days at a dose of 300 mg. With a 

low probability of recurrence of Crohn's disease, Infliximab 

(Adalimumab) was administered every 10 days at a dose   

of 5 mg per 1 kg of patient's weight until the level of normal 

values of prognostic parameters was reached. Against this 

background, Entivio®  (Vedolizumab) was administered 

intravenously once every 14 days at a dose of 300 mg.  

In the absence of the likelihood of a recurrence of Crohn's 

disease, conservative therapy was continued by prescribing 

Prednisone at a dose of 1 mg per 1 kg per day (according to 

the reduction-to-withdrawal scheme) and Azathioprine at a 

dose of 3 mg per day in tablet forms. The patients remained 

under dynamic control.  

This therapy regimen was also acceptable for active forms 

of Crohn's disease, if detected later. 

The therapeutic and diagnostic algorithm developed by  

us allows not only to predict and prevent the recurrence    

of Crohn's disease, but also to determine the timing of 

reconstructive operations, which have more opportunities to 

achieve effective effectiveness.  

Thus, the basis of the therapeutic and diagnostic algorithm 

for the prevention of Crohn's disease recurrence is the 

dynamic monitoring of cytokine levels (TNF-α, IL-17, IL-21 

and TGF-β) in the blood, as well as clinical signs of the 

postoperative course (stool frequency per day, body temperature, 

heart rate, the presence of postoperative complications and 

their degree according to the Clavien-Dindo classification), 

which make it possible to determine the level (low or high) 

of the probability of an attack, on the one hand, and apply 

differentiated approaches to the anti-cytokine regimen 

(Infliximab and Vedolizumab), hormonal (Prednisone) and 

immunosuppressive (Azathioprine) therapy is on the other 

hand. 

The methods we developed for predicting and preventing 

the recurrence of Crohn's disease were used by us among 

patients in the main group, who did not differ in their initial 

clinical and pathognomonic characteristics from patients in 

the control group. 

When going to the clinic, abdominal pain bothered 

patients 9.4% more often than in the control group. Nausea, 

which was noted in 30% (12 patients) of cases, was also   

3.8% more common than among patients in the control group. 

Cases of flatulence were also more often prevalent among 

patients in the main group (by 4.3%). In the main group of 

patients, there were 2.1 times more cases of fistulas of the 

anterior abdominal wall of the abdomen than among patients 

in the control group, and 1.5 times more frequent stools 

during the day.  

There were relatively fewer patients with pain in the anus 

(only 1.5% less), cases of stool incontinence (1.9 times) and 

the presence of blood in the stool (1.3 times).  

In general, the balance of the number of complaints among 

patients in the main group (an average of 2.1 complaints per 

1 patient) corresponded to the frequency of complaints in the 

control group (an average of 2 complaints per 1 patient).   

During the examination of patients, in 55% of cases (22 

patients), Crohn's disease was localized in the terminal part 

of the ileum, and in another 11 (27.5%) patients, such a 

lesion was combined with pathology of the large intestine. 

Only 7 (17.5%) patients had Crohn's disease, which was 

manifested by lesions of the large intestine, which was 5.6% 

more than among patients in the control group. 

Among patients with ileokolitis, jejunum lesion was noted 

in 81.8% of cases, and among patients with terminal ileitis, 

combined jejunum lesion was noted in 36.4% of cases.    

In total, jejunum lesion was noted among 17 patients in the 

main group, which amounted to 42.5% and was 1.5 times 
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more than among patients in the control group.  

Perianal lesions were noted in 24 (60%) patients of the 

main group.  

In total, 17% more resections of the ileum and subtotal 

resections of the colon with ileosigmoid anastomosis were 

performed among the patients of the main group. Resections 

of jejunum segments were also performed 1.5 times more 

often.  

Infiltrates in the abdominal cavity were detected in 62.5% 

of patients during surgery. At the same time, 17 (42.5%) 

patients were also diagnosed with intestinal fistulas, which 

were mainly located between the affected segments of the 

ileum and the sigmoid colon.  

In 12 (30%) patients, intercellular fistulas were sutured 

after their separation, and only in 5 (12.5%) patients of the 

main group, resections of the affected intestinal tract with the 

formation of a colorectal anastomosis were performed.  

Intra-abdominal abscesses were diagnosed in 5 (12.5%) 

patients of the main group.  

By applying a stoma (single-barrel ileostomy), operations 

were completed in 11 (27.5%) patients, which was 2 times 

less than in the control group. In other cases, intestinal resection 

was performed with the formation of an anastomosis without 

a preventive stoma.   

Thus, the nature of Crohn's disease, the volume of intestinal 

damage and the nature of complications among patients in 

the main group did not differ much from the control group as 

a whole.  

At the first stage of Crohn's disease recurrence prevention, 

at the end of surgery, Infliximab was administered 

intraperitoneally to patients of the main groups at a dose of 5 

mg/ kg of patient weight. This stage of the operation affected 

the parameters of humoral immunity that we studied. 

The use of anti-TNF-α therapy disrupts the continuity of 

the vicious circle of autoimmune processes, creating 

conditions for immunosuppression and thus the likelihood of 

recurrence of Crohn's disease. At the same time, as can be 

seen from the change in the nomogram curve, the initial 

values of cytokine content in the blood were more disturbed 

among the patients of the main group, which ultimately did 

not prevent them from normalizing the dynamics of changes.  

In the postoperative period, complications were noted in 

13 (32.5%) patients of the main group, which was 1.8 times 

less than among patients of the control group.  

According to the Clavien-Dindo classification, postoperative 

complications were predominantly grade I (20%), less than 

grade II (7.5%) and grade III (5%).  

Parastomal complications were noted in 5 (12.5%) 

patients, and in 4 cases (10% each), wound infection and 

infiltration of the abdominal cavity were noted, which did 

not require repeated surgical interventions.  

In general, in the main group of patients, in 47.5% of cases, 

the immediate treatment results were assessed as good, which 

was 1.7 times more than among patients in the control group.  

The proportion of satisfactory immediate results also 

exceeded the frequency of cases in the control group of 

patients and amounted to 42.5%.  

We noted unsatisfactory treatment results in 4 (10%) 

patients, which was 3.1 times less than in the control group.  

Targeted anti-cytokine and immunosuppressive therapy 

during surgery and in the early postoperative period allowed 

us to improve treatment outcomes and reduce the average 

length of hospital stay from 26.9±7.5 beds/days to 13.6±2.1 

beds/days, which was almost 2 times less than among 

patients in the control group.  

The use of methods for predicting and preventing 

autoimmune manifestations of the postoperative course of 

Crohn's disease allowed the main group to reduce the 

recurrence rate of the disease from 59.5% to 40%. 

At the same time, the reduction in the proportion of 

Crohn's disease recurrence in the form of a moderate form 

was reduced by 1.7 times and severe forms of disease 

recurrence were completely avoided.  

The use of the preventive measures we have developed 

has also allowed us to delay the development of Crohn's 

disease recurrence. 

In the main group of patients, the use of the therapeutic 

and diagnostic algorithm developed by us for predicting and 

preventing recurrence of Crohn's disease made it possible to 

avoid its development within 1 month after surgery, and to 

reduce the frequency by an average of 1.3 times by 90-180 

days after surgery.  

The effectiveness of the criteria we developed for predicting 

Crohn's disease recurrence in the postoperative period was 

carried out using ROC analysis methods according to the 

principles of evidence-based medicine. At the same time, the 

main leitmotif of such an analysis was to determine the 

significance of immunological criteria in increasing the 

prognostic value of the method, which were applied among 

patients in the main group, whereas in the control group of 

patients we mainly focused on clinical criteria in the likelihood 

of recurrence of Crohn's disease in the postoperative period.  

The results of applying clinical criteria for predicting 

Crohn's disease recurrence averaged 10.5±5.9% true positive 

results, 33.3±2.9% true negative results, 25.7±5.1% false 

positive results, and 30.5±4.4% false negative results. In 

general, the use of clinical criteria for predicting Crohn's 

disease recurrence made it possible to increase their diagnostic 

sensitivity from 6.67% on the 14th day after surgery to 33.3% 

on the 180th day after surgery, and specificity from 46.15% 

on the 14th day after surgery to 57.14% on the 180th day 

after surgery. The prognostic value of clinical criteria on the 

14th day was 6.3%, on the 30th day after surgery - 14.3%, on 

the 90th day after surgery – 30.8%, and on the 180th day 

after surgery – 42.9%. On average, the diagnostic value was 

28.9±14.4%.  

The use of prognostic criteria with the inclusion of 

indicators of humoral immunity as a whole made it possible 

to increase the diagnostic sensitivity of the method by 3.5 

times, diagnostic specificity by 1.9 times, and the prognostic 

value of the criteria for predicting the recurrence of Crohn's 

disease by 3.3 times.   

Thus, the effectiveness of our method for predicting 

Crohn's disease recurrence in the postoperative period, due 
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to the importance of including immunological criteria, 

makes it possible to increase the sensitivity of the test by 3.5 

times, specificity by 1.9 times, and the prognostic value of 

the method by 3.3 times. The use of the developed therapeutic 

and diagnostic algorithm for the prevention of Crohn's 

disease recurrence made it possible to reduce the incidence 

of its development in mild form from 31% to 27.5%, in 

moderate form from 21.4% to 12.5% and completely avoid 

its severe forms under the influence of pathogenetically 

based differentiated and targeted anti-cytokine, hormonal 

and immunosuppressive therapy.   

4. Conclusions 

1. Traditional approaches in the treatment of CD in 57.1% 

of cases are accompanied by the development of 

postoperative complications, among which parastomal 

types (33.3%) and wound infection (25%) prevail, 

leading to a high frequency (31%) of unsatisfactory 

immediate treatment results. CD recurrence with 

traditional approaches to the treatment of the disease is 

noted in 59.5% of cases, mainly occurring in mild and 

moderate type (88%). The chronology of the increase 

in the incidence of CD recurrence is directly proportional 

to the increase in the duration of the postoperative 

period. 

2.  The basis of the therapeutic and diagnostic algorithm 

for predicting and preventing CD recurrence is the 

dynamic monitoring of cytokine levels (TNF-α, IL-17, 

IL-21 and TGF-β) in the blood, as well as clinical signs 

of the postoperative course (stool frequency per day, 

body temperature, heart rate, the presence of postoperative 

complications and their degree according to the Clavien 

-Dindo classification), which make it possible to 

determine the level (low or high) of the probability of 

an attack, on the one hand, and apply differentiated 

approaches to the anti-cytokine regimen (Infliximab 

and Vedolizumab), hormonal (Prednisone) and 

immunosuppressive (Azathioprine) therapy – on the 

other hand.     

3.  The effectiveness of the developed method for 

predicting CD recurrence in the postoperative period, 

due to the importance of including immunological 

criteria, makes it possible to increase the sensitivity of 

the test by 3.5 times, specificity by 1.9 times, and the 

prognostic value of the method by 3.3 times. The use 

of the developed therapeutic and diagnostic algorithm 

for the prevention of CD recurrence made it possible 

to reduce the incidence of its development in mild 

form from 31% to 27.5%, in moderate form from  

21.4% to 12.5% and completely avoid its severe  

forms under the influence of pathogenetically based 

differentiated and targeted anti-cytokine, hormonal 

and immunosuppressive therapy. 
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