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Abstract

Purpose: to study changes in nonspecific resistance and cytokine regulation in
patients with postoperative peritonitis with abdominal sepsis

Materials and methods. The clinic treated 456 patients with postoperative peritonitis
who were treated in the surgery department of the municipal non-profit enterprise Regional
Clinical Hospital of Ivano-Frankivsk Regional Council in the period from 2000 to 2021.
Immunological studies were performed in 66 patients with varying severity of abdominal
sepsis and its complications.

Research results and their discussion. In patients with postoperative peritonitis with
abdominal sepsis, the phagocytic index during the first week of hospital stay was in control.
However, on the 10th-11th day, the phagocytic index decreased 1.6 times, which progressed
until the end of the third week of treatment - on the 14th-21st day, the phagocytic index was
2.7 times smaller than the control. The phagocytic count in patients with PP with abdominal
sepsis reached maximum values in the first day of the disease (3 + 0.26). Later in the
treatment process, this figure gradually decreased and on day 14-21 came to normal and

amounted to 1.96 = 0.10. The index of completeness of phagocytosis on the first day of the
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disease wasl,59 £ 0,20. By 2-3 days it decreased by 1.44 + 0.20 and returned to normal by
14-21 days. Circulating immune complexes were normalized by 5-7 days of the disease.

Key words: Postoperative peritonitis; abdominal sepsis.

Problem statement and analysis of recent research and publications. Despite new
advances in the treatment and prevention of infectious diseases, the incidence of sepsis is
increasing. The mortality rate from severe sepsis ranges from 25% to 70% with complications
of shock and multiorgan failure. The incidence of sepsis and septic shock has increased
significantly over the past two decades [2, 6]. The production of proinflammatory cytokines
and chemokines, including tumor necrosis factor-alpha (TNF-&), IL-6 and IL-8, generally
triggers favorable innate host immune responses to limit infection and the effects of tissue
damage. However, in sepsis, excessive and prolonged production of these cytokines can lead
to overstated inflammatory reactions, which is more dangerous than the initial infection [1, 3,
8]. This occurs in severe sepsis, when excessive production of proinflammatory cytokines
causes tissue injury and lethal multiorgan failure. Elevated levels of proinflammatory
cytokines are directly correlated with severity and mortality in sepsis. Proinflammatory
cytokines play a role in the pathophysiology of sepsis. In fact, these cytokines contribute to
the development of the acute phase reaction in fever, leukocytosis, changes in metabolism and
activation of complement cascades and blood coagulation. Thus, a steady increase in the
levels of these cytokines lead to a variety of pathological reactions that lead to the induction
of hypotension and shock. Some studies have been developed to assess the role of cytokine
profile measurement in the diagnosis and prognosis of sepsis, but their diagnostic role is
controversial [4, 5, 9].

Purpose: to study changes in nonspecific resistance and cytokine regulation in
patients with postoperative peritonitis with abdominal sepsis.

Materials and methods. The clinic treated 456 patients with postoperative peritonitis
who were treated in the surgery department of the municipal non-profit enterprise Regional
Clinical Hospital of Ivano-Frankivsk Regional Council in the period from 2000 to 2021.
General clinical and biochemical studies were conducted in the laboratory of the Department
of Biological and Medical Chemistry of lvano-Frankivsk National Medical University.
Patients were divided into three groups depending on the severity of abdominal sepsis: 1st
group - patients with moderate abdominal sepsis, 2nd - with severe abdominal sepsis, 3rd
group - patients with extremely severe abdominal sepsis. Immunological studies were

performed in 55 patients with 1-3 degrees of severity of abdominal sepsis and its
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complications.

Research results and their discussion. In patients with postoperative peritonitis with
moderate abdominal sepsis, the phagocytic index during the first week of hospital stay was in
control. However, on the 10th-11th day, the phagocytic index decreased 1.6 times, which
progressed until the end of the third week of treatment - on the 14th-21st day, the phagocytic
index was 2.7 times smaller than the control.

The phagocytic count in patients with PP with abdominal sepsis reached maximum
values in the first day of the disease (3 = 0.26). Later in the treatment process, this figure
gradually decreased and on 14-21 day came to normal and amounted to 1.96 + 0.10.

The index of completeness of phagocytosis on the first day of the disease was1,59 +
0,20. By 2-3 days it decreased by 1.44 £ 0.20 and returned to normal by 14-21 days.

Circulating immune complexes were normalized by 5-7 days of the disease (Table 1).

Thus, in patients with moderate abdominal sepsis, the functional activity of
neutrophils is sharply inhibited from the 10th to the 11th day of the post-traumatic period,
which is accompanied by a significant increase in the content of circulating immune
complexes in the blood. Therefore, the syndrome of endogenous intoxication in patients
begins on the 10-11th day after abdominal sepsis without a phase of systemic inflammatory
response and lasts until the end of the third week of the postoperative period.

The cellular component of immunity, namely phagocytic activity, has one of the
priority places in the implementation of human anti-infective protection, elimination of
microbial bodies and the formation of immune memory.

In patients with postoperative peritonitis complicated by abdominal sepsis in a severe
condition, the phagocytic index decreased compared with the control by 1.3 times on the first
day and was 49.33 £ 4.20% with a subsequent increase to 56.17 + 3.67 for 14-21 days.

The phagocytic count in patients with postoperative peritonitis with abdominal sepsis
on the first day of the disease was 1.6 times lower than the control level and reached
maximum values on 5-7 days and was 2.79 + 0.23. From 14-21 days it began to gradually
normalize.

The index of phagocytosis completion on the fist day was lower than the control level,
but on 2-3 days of the disease increased to 1.64 + 0.24 and then gradually decreased to 10-11
days of disease. On 14-21 days, this figure increased to 1.52 + 0.17.

Despite the relative stability of the functional activity of neutrophils, the content of
circulating immune complexes in the blood underwent a permanent increase: The

concentration of CIC increased compared to the values of almost healthy individuals on the
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first day - by 52%, on the 2-3 day - by 84.7%, on the 5-7 days - 2.4 times, on the 10-11 days -
2.8 times, on the 14-21 days - 3.7 times. (Table 2)

Thus, in patients who were in severe condition due to abdominal sepsis, despite
intensive care and relative preservation of functional activity of neutrophils, endogenous
intoxication develops from the first day of the postoperative period and increases within three
weeks, as evidenced by a permanent increase in blood pressure.

In patients with postoperative peritonitis complicated by abdominal sepsis, who were
hospitalized in an extremely serious condition, due to intensive detoxification therapy, the
phagocytic index corresponded to the control during the first week of treatment. However,
later the rate decreased sharply by 2.9 - 1.8 times, which was accompanied by a decrease in
phagocytic number.

The phagocytic count in patients with postoperative peritonitis with abdominal sepsis
on the first day of the disease was 1.7 times lower than the control level and reached
maximum values at 5-7 days and was 3.11 + 0.19. From 14-21 days it began to gradually
normalize.

The index of phagocytosis completion on the first day was slightly higher than the control
level, but by 10-11 days the disease decreased to 1.2 + 0.10, after which there was an increase
on 14-21 days of the disease.

Circulating immune complexes from the first day were 1.8 times higher than the
control level. Their growth was observed throughout the course of the disease. This indicator
reached maximum values on 14-21 days (Table 3).

Thus, the peculiarity of changes in nonspecific resistance in patients with abdominal
sepsis, which were in an extremely severe condition, is that intensive detoxification therapy
can only temporarily normalize certain parts of phagocytosis, which is not enough to prevent
the development of endogenous intoxication — the concentration of CIC in the blood
progressively increases throughout the treatment period.

Loss of functionality and reactivity of immune cells in the early stages of peritonitis
leads to general immunosuppression in the form of a significant decrease in their absolute
number, which is a sign of the development of structural, primarily cellular, defects in the

immune system.
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Table 1 - Dynamics of changes in non-specific resistance and blood levels of circulating immune complexes (CIC) in patients with PP complicated by

abdominal sepsis of moderate severity (1st group of patients) (xxSx)

Period of observation
Studied indicators Co_ntrol 1 day 2-3 day 5-7 day 10-11 day 14-21 day
=35 n=26 n=26 n=26 n=26 n=26
Phagocytic index, % 65,14+3,48 54,5014,22 63,65+3,17 64,88+3,56 42,00+1,67 24,08+1,14
p>0,05 p>0,7 p>0,9 p<0,001 p<0,001
Phagocytic number 3,26+0,12 3,00£0,26 2,95+0,23 2,84+0,21 2,42+0,20 1,96+0,10
p>0,3 p>0,2 p>0,07 p<0,001 p<0,001
Phagocytosis 1,17+0,06 1,5940,20 1,44+0,20 1,46+0,19 1,29+0,17 0,65+0,17
completeness index p<0,05 p>0,1 p>0,1 p>0,4 p<0,01
CIC, u. 74,98+2,59 53,60+4,76 93,76+6,57 76,04+6,95 221,6019,26 189,51+7,18
p<0,001 p<0,01 p>0,8 p<0,001 p<0,001

p - the degree of probability of differences in indicators relative to control; pl - the degree of probability of differences in indicators relative to the data on
the first day of observation; n - the number of observations.
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Table 2 — Characteristics of nonspecific resistance and content in the blood of circulating immune complexes (CIC) in patients with PP with severe

abdominal sepsis (2nd group of patients) (Xx£Sx)

Period of observation

Studied indicators Co_ntrOI 1 day 2-3 day 5-7 day 10-11 day 14-21 day
n=35 n=26 n=26 n=26 n=26 n=26
65,14+3,48 49,33%4,20 55,23+3,58 57,70+3,25 53,88+3,60 56,17+3,67
Phagocytic index, % 0<0,05 050,09 050.2 050,05 0>0.1
3,2620,12 2,1020,17 2,75+0,25 2,79+0,23 2,60+0,26 2,39+0,20
Phagocytic number p<0,001 0<0,05 0>0,05 0<0,02 0<0,001
Phagocytosis 1,17+0,06 1,09+0,14 1,64+0,24 1,31+0,19 1,10+0,17 1,5240,17
completeness index p>0,5 p<0,02 p>0,3 p>0,6 p<0,02
74,98+2,59 114,00+6,60 138,47+5,88 176,65+7,48 210,43+7,66 279,00+7,88
CIC, u. 0<0,001 0<0,001 0<0,001 0<0,001 0<0,001

p - the degree of probability of differences in indicators relative to control; n - the number of observations.

236




Table 3 — Indicators of nonspecific resistance and content in the blood of circulating immune complexes (CIC) in patients with PP complicated by abdominal

sepsis in an extremely serious condition (3rd group) (X£Sx)

Period of observation

Studied indicators Co_ntrOI 1 day 23 day 5-7 day 10-11 day 14-21 day
n=35 n=26 n=26 n=26 n=26 n=26
65,14+3,48 71,70%2,90 59,25+2,89 62,30+4,33 22,332,72 36,47+3,48
Phagocytic index, % 0>0,2 0>0,3 0>0,6 0<0,001 0<0,001
3,26+0,12 1,930,17 2,47+0,16 3,1120,19 2,10+0,14 1,92+0,20
Phagocytic number p<0,001 p<0,001 0>0,5 0<0,001 0<0,001
Phagocytosis 1,17+0,06 1,48%0,20 1,40%0,16 1,35+0,10 1,200,10 1,52+0,20
completeness index p>0,05 p>0,1 p>0,1 p>0,7 p<0,05
74,98+2,59 132,79+6,28 131,50+6,02 211,16+8,45 24551+6,28 327,68+9,22
CIC, u. p<0,001 p<0,001 0<0,001 0<0,001 0<0,001

p - the degree of probability of differences in indicators relative to control; n - the number of observations.
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Conclusion. Thus, the results of studies on such indicators as phagocytic index, phagocytic
number, phagocytosis completion index, circulating immune complexes showed their significant
differences between the subgroups studied (p <0,001), indicating their high sensitivity for the
diagnosis of postoperative peritonitis, complicated by abdominal sepsis.
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