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Annotation.Based on the results obtained, it is advisable to recommend that all
patients with widespread peritonitis undergo express immunological examination
already on the first day after surgery. The use of this method in combination with
traditional clinical scales (APACHE II, SAPS II) increases the accuracy of risk
stratification, allows timely identification of patients with an unfavorable prognosis
and provides the possibility of more targeted preventive and therapeutic measures.
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Relevance. Generalized peritonitis (GP) remains one of the most complex, life-
threatening and urgent problems of abdominal surgery. Despite significant advances in
modern surgical practice, the introduction of improved surgical techniques, intensive
care, widespread use of the latest generation of antibacterial drugs and the development
of resuscitation technologies, mortality rates for this disease remain high and range
from 20 to 40% in different clinics [1,2,8,9,10,11,12].

The key reason for unsatisfactory outcomes is considered to be not only the severity
of the inflammatory process, but also the high probability of developing a complicated
course. It is usually accompanied by a pronounced systemic inflammatory reaction, the
development of multiple organ failure, persistent or protracted septic process, as well
as a significant frequency of postoperative complications, which aggravate the
condition of patients and significantly complicate the treatment and diagnostic tactics
[1,13,14,15]. Taken together, these factors determine an unfavorable prognosis,
increase the risk of disability and mortality, which emphasizes the need for an in-depth
study of the clinical and immunological mechanisms underlying the course of RP, and
the search for more accurate criteria for predicting disease outcomes [1,2,3,4,6].

In modern scientific literature, the importance of the body's immunological reactivity
as one of the key factors determining outcomes in generalized peritonitis is increasingly
being discussed. It has been established that a pronounced imbalance in the cellular
and humoral immunity system not only enhances the pathological process, but also
directly contributes to the progression of the systemic inflammatory response, which
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ultimately leads to the formation of a complicated course of the disease and a
worsening prognosis. Despite numerous studies aimed at finding predictors of an
unfavorable outcome, today in clinical practice there is still no single, universal and
reliable method for stratifying the risk of a complicated course in patients with
generalized peritonitis, which determines the relevance of searching for new
approaches in this area [5,7].
Objective: To develop a comprehensive approach to predicting complicated course of
disseminated peritonitis based on the assessment of the body's immunological
reactivity and the use of validated clinical scales, which will improve the effectiveness
of treatment tactics and reduce mortality rates.
Materials and methods of the study. The study was conducted in 2021-2025 in a
surgical department and was aimed at a comprehensive assessment of the capabilities
of modern prognostic scales in the treatment of widespread peritonitis of various
etiologies. The analysis included 118 patients who underwent emergency surgeries for
peritonitis that developed as a complication of perforation of hollow organs, destructive
forms of acute appendicitis, strangulated hernias, as well as cholelithiasis and other
inflammatory and destructive processes in the abdominal cavity. In accordance with
the objectives, the clinical observations were divided into two groups that differed in
the principles of postoperative management. The control group consisted of 58
(49.15%) patients treated in 2021-2022, who received standard intensive care without
the use of additional prognostic models and immunotropic interventions. The main
group consisted of 60 (50.85%) patients operated in 2023-2025, in whom the
developed IPORP clinical and immunological scale was integrated into the treatment
and diagnostic algorithm. All biological material was collected on the first day after
surgery, strictly observing the “cold chain principle, which excluded the degradation
of protein structures and ensured high reproducibility of the results obtained.
Research results and their discussion. The most pronounced correlations were
found for T-lymphocytes. The absolute number of CD4+ T-helpers showed the
maximum inverse relationship (r=-0.741; p<0.001), and their percentage had similar
dynamics (r=-0.717; p<0.001). This confirms their key role in inflammation control.
CD3+ in absolute values also strongly correlated with the severity of the condition (r=-
0.692; p<0.001), while the percentage of CD3+ demonstrated a moderate but reliable
relationship (r=-0.684; p<0.001), indicating suppression of the effector link of cellular
immunity. The CD4+/CD8+ ratio turned out to be a prognostic indicator (r=-0.553;
p<0.001), reflecting the imbalance of regulation. CD16+CD56+ (NK cells) decreased
both in absolute (r=-0.624; p<0.001) and percentage values (r=-0.609; p<0.001),
confirming their importance in preventing complications. The absolute number of
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CD8+ T-suppressors had a less pronounced but significant correlation (r=-0.391;
p=0.017).
In general, cellular immunity indicators, especially CD4+, CD3+ and NK cells, have
high prognostic significance and can be used for early stratification of the risk of
complicated POP.
Thus, CD4+, CD3+ and NK cells have the greatest prognostic significance in RP.
Correlation analysis of the humoral component of immunity showed a reliable decrease
in the main classes of immunoglobulins with the worsening condition of patients with
RP. The dependence is most pronounced for the IgA % IgM / IgG index (r = -0.651; p
<0.001), reflecting the balance of primary and secondary antibodies. Its decrease is
associated with a complicated and especially lethal course of the disease, when the
levels of IgA and IgM decrease and their ratio with 1gG is disrupted, indicating the
exhaustion of the humoral response. IgM (r = -0.523; p = 0.001) and IgA (r = -0.494;
p = 0.002) also showed reliable negative correlations, indicating a deficiency in the
formation of the primary immune response in the early stages of POP. The IgG level
decreased less significantly (r=-0.382; p=0.019), which may be associated with both a
decrease in production and increased consumption during massive antigen stimulation.
The dynamics of CIC turned out to be interesting: their level increased proportionally
to the severity of the clinical picture (r=0.584; p<0.001), which confirms the
participation of immune complexes in the development of secondary inflammatory and
vascular damage, including MOF.
The levels of pro- and anti-inflammatory cytokines are closely associated with the
severity of RP. The main marker was IL-6 (r=0.712; p<0.001), confirming its role in
systemic inflammation and SIRS progression. Its growth was accompanied by an
increase in IL-10, which reflects compensatory inhibition of the immune response
(r=0.655; p<0.001), consistent with the hypothesis of R.S. Hotchkiss on the
development of "immune paralysis™ in the late phases of inflammation.
A significant mediator is also TNF-o (r=0.682; p<0.001), associated with severe forms
of systemic destabilization, including SS. IFN-y showed a moderate positive
correlation (r=0.489; p=0.003): its growth accompanied the aggravation of the
condition, but remained below the levels of IL-6 and TNF-a, indicating an imbalance
of effector and regulatory links.
In the course of the study, based on a set of identified immunological markers, clinical
characteristics, as well as calculated logistic regression coefficients and ROC analysis
data, an original clinical and immunological scale "IPORP" (Immunological Prediction
of Risk in Peritonitis) was developed. This tool is designed to assess the likelihood of
complicated course of widespread peritonitis and is based on a multi-level scoring
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system. The scale structure included nine indicators, each of which was confirmed not
only for statistical significance but also for pathophysiological validity. The threshold
values determined using ROC analysis allowed us to establish risk stratification
intervals. For quantitative variables, including the level of CD4+ T-lymphocytes, NK
cell activity, concentrations of interleukins IL-6 and IL-10, the level of IgM and
circulating immune complexes (CIC), ranges corresponding to clinically significant
boundaries were identified. Qualitative parameters, such as the stage of peritonitis, the
nature of the exudate in the abdominal cavity and the presence of a prolonged systemic
inflammatory response (SIRS), were assessed by fixed values.
The final scale is presented as a table containing 9 rows with a description of the
variables and 4 columns corresponding to the risk levels. The maximum possible total
score is 45, which creates a wide and convenient range for individual stratification of
patients and prediction of their outcomes. Based on the total number of points scored,
patients were divided into three levels of risk of developing an unfavorable course. The
first category included individuals with low risk (<9 points), which reflected only
minimal deviations in immunological parameters without signs of systemic
dysfunction. The second group included patients with high risk (10-19 points), who
had moderate manifestations of immunosuppression in combination with activation of
the cytokine cascade. The most severe, critical category (>20 points) was characterized
by severe immunosuppression, hypercytokinemia and clinical signs of the terminal
stage of generalized peritonitis. A comparative analysis showed that the proposed
IPORP model allowed us to correctly predict complicated disease progression in 47
patients, which was 57.3%. At the same time, 7 false-positive cases (14.3%) were
recorded, when patients with a favorable outcome were mistakenly included in the
high-risk group. There were 11 true negative results (26.2%), and the number of false-
negative ones reached 35 (42.7%). The latter fact indicates that almost half of the
patients who developed complications showed signs of immunosuppression and
cytokine destabilization only in a weak form or became obvious only at later stages of
the disease.
Comparison of the obtained data with literary sources demonstrated that previously
proposed universal prognostic scales (APACHE II, SAPS II) are significantly less
informative in relation to complicated peritonitis. The main reason is that these scales
are focused mainly on the general somatic condition of the patient and do not take into
account his immunological status.
The inclusion of the IPORP clinical and immunological scale in practice allowed for a
more differentiated assessment of the degree of immunopathological risk, the
formation of personalized forecasts and, on this basis, the construction of
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individualized immunoprophylaxis schemes. This approach determines both the
scientific novelty and the clinical significance of the study.
Based on the obtained results, it is advisable to recommend that all patients with
widespread peritonitis undergo express immunological examination already on the first
day after surgery. The use of this method in combination with traditional clinical scales
(APACHE II, SAPS II) increases the accuracy of risk stratification, allows for the
timely identification of patients with an unfavorable prognosis and provides the
possibility of more targeted preventive and therapeutic measures.
CONCLUSIONS:

1. The inclusion of the IPORP clinical and immunological scale in practice has made
it possible to more differentiatedly assess the degree of immunopathological risk, form
personalized forecasts and, on this basis, build individualized immunoprophylaxis
schemes.
2. Based on the results obtained, it is advisable to recommend that all patients with
widespread peritonitis undergo express immunological examination already on the first
day after surgery. The use of this method in combination with traditional clinical scales
(APACHE II, SAPS Il) increases the accuracy of risk stratification, allows timely
identification of patients with an unfavorable prognosis and provides the possibility of
more targeted preventive and therapeutic measures.
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