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The high prevalence of acute peritonitis, its unpredictable course, and the rapid develop-

ment of systemic dysfunctions necessitate further study of the disease. It is relevant to use the 

principle of personalized medicine, which is based on the selection of diagnostic, therapeutic 

and preventive means taking into account the patient's genetic, physiological, biochemical and 

other characteristics. The paper presents data on the diagnosis and treatment of acute peritonitis 

in 246 patients who, in addition to standard clinical, biochemical, immunoenzymatic and ge-

netic studies, were conducted to determine the role of proinflammatory cytokines (IL1β) in the 

pathogenesis of the inflammatory process and the development of its complications. The de-

pendence of the manifestations of inflammation and it’s spread on the concentration of IL1β in 

the blood and variants of the IL1β gene (‒511C/T), which regulates its secretion, is shown. The 

processes of peroxidic oxidation, antioxidant protection, unlimited proteolysis, fibrinolytic ac-

tivity in the implementation of systemic reactions in peritonitis were studied, and their individ-

ual variability was shown. On the basis of the conducted research, the stages of surgical inter-

ventions, drug treatment schemes and proposed methods of prevention of various complications 

have been improved. This approach to diagnosis, forecasting the course of acute peritonitis, and 

the choice of treatment tactics is personalized and provides an opportunity to significantly im-

prove the results of treatment of such patients and reduce mortality. 
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Introduction 

Acute peritonitis is one of the most ur-

gent problems in abdominal surgery [1‒3].  

 This is due to its prevalence [4; 5], unpre-

dictable course, rapid development of sys-

temic dysfunctions [5]. The low effective-  
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ness of existing methods of treating peri-

tonitis necessitates new research into its 

pathogenesis, the mechanisms of imple-

mentation of systemic reactions, their ge-

netic determinism, which will make it pos-

sible to multidisciplinary assess the role of 

these processes in the progression of the 

inflammatory process, the development of 

life-threatening homeostasis disorders [6‒

9]. It is possible to achieve this by using 

the principles of personalized medicine, 

which is based on the selection of diagnos-

tic, therapeutic and preventive means 

taking into account the patient's genetic, 

physiological, biochemical and other cha-

racteristics [4]. 

The purpose of the study ‒ to in-

crease the effectiveness of treatment of 

patients with acute peritonitis by means of 

a multidisciplinary assessment of the cau-

ses and nature of the mechanisms of da-

mage, development of personalized treat-

ment tactics. 

Material and methods 

246 patients with manifestations of 

acute peritonitis were included in the 

study. The research was conducted in 

compliance with the main provisions 

of the GSP (1996), the Council of Europe 

Convention on Human Rights and Bio-

medicine (1997), the Helsinki Declaration 

of the World Medical Association on Eth-

ical Principles of Scientific Medical Re-

search with Human Participation (1964‒

2008), and the Order of the Ministry of 

Health of Ukraine No.960 dated Septem-

ber 23, 2009. 

The age of the examined patients 

ranged from 18 to 86 years and averaged 

58.4±2.14 years. All patients underwent 

a generally accepted clinical, laboratory, 

biochemical and instrumental examination. 

In addition, the levels of interleukin 

1β in blood serum were determined by en-

zyme-linked immunosorbent assay, using 

reagents from the company "DRG" (Ger-

many). 

 The peroxidic oxidation of lipids 

was studied by the content of malonalde-

hyde in erythrocytes (Vladimirov Yu.A., 

Archakov A.I., 1972); determined the ac-

tivity of glutathione peroxidase glutathi-

one-S-transferase, reduced glutathione 

(Meschyshen I.F., Gerush I.V., 1998). 

Enzymatic (FFA), non-enzymatic 

(NFA), total fibrinolytic activity (SFA) 

blood plasma and proteolytic activity of 

blood plasma were evaluated (by lysis of 

azoalbumin, azocasein and azocollagen 

using reagents of the company "Danish 

Ltd." (Ukraine)). 

Alleles of polymorphic regions of 

IL1β genes (-511C/T) were studied by iso-

lating genomic DNA from leukocytes of 

peripheral blood stabilized with EDTA as 

an anticoagulant ("Merk®", Germany),  

followed by amplification of the polymor-

phic region using polymerase chain reac-

tion (PCR). The fragments were visualized 

using a UV-emitter in the presence of a mar-

ker of molecular weights of 100‒1000 bp. 

Statistical processing of research re-

sults was carried out using Microsoft® Of-

fice Excel spreadsheets (build 11.5612.5703) 

and the program for statistical processing 

Statgraphics Plus 5.1 Enterprise edition 

(®Statistical Graphics corp., 2001). 

Research results and their discussion 

Among the causes that led to acute 

peritonitis in the examined patients were: 

acute destructive appendicitis – in 87 pa-

tients (35.36%), destructive cholecystitis ‒ 

in 48 patients (19.51%), perforated ulcer of 

the stomach or duodenum – in 56 patients 

(22.76%), intestinal obstruction – in 34 pa-

tients (13.82%), gynecological pathology – 

in 21 patients (8.55%). 

The prevalence of the inflammatory 

process in the peritoneal cavity was deter-

mined according to the classification of 

Polyanskyi I.Yu. et al. (2012). Local peri-

tonitis was detected in 22 (8.95%) patients, 

diffuse – in 68 (27.64%), spilled – in 97 

(39.43%), general – in 59 (23.98%). 
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It is known about the important role 

of cytokines in the mechanisms of devel-

opment of peritonitis. We found a directly 

proportional relationship between the spread 

of the inflammatory process in the perito-

neal cavity and the concentration of IL1β 

in the blood. Thus, in patients with local 

peritonitis, it was 180.35±0.74 pg/ml, with 

diffuse peritonitis – 186.13±3.27 pg/ml, and 

in patients with diffuse peritonitis – 

231.44 ± 4.67 pg/ml, general peritonitis – 

238.15±9.85 pg/ml. This is evidence of 

the leading effect of IL1β on the progres-

sion of the inflammatory process in the 

peritoneal cavity. 

It is known that the secretion of cy-

tokines is genetically determined. When 

studying the relationship between variants 

of the IL1β gene polymorphism (‒511C/T) 

and IL1β blood concentration, it was es-

tablished that the lowest concentration 

was observed in the SS variant (182.48± 

±4.27 pg/ml), probably higher in the ST 

variant (200.4±8.47 pg/ml; p<0.05) and 

the highest – with the TT variant of the 

genotype (225.33±6.34 pg/ml; p<0.01). 

  Genetic studies established that all 

patients with local peritonitis had the SS 

variant IL1β (‒511C/T), in patients with 

diffuse peritonitis the SS variant was 

found in 94.12% of patients, and ST ‒ in 

5.88%. In patients with spilled peritonitis, 

the favorable SS-variant occurred only in 

10.31% of cases, ST ‒ in 71.12% of cases, 

and TT-variant in 18.57% of patients. 

With general peritonitis, none of the pa-

tients had the SS variant, 55.93% had the 

ST variant and 44.07% had the TT variant. 

According to the theory of chances, 

the probability of the development of local 

or diffuse peritonitis is probable with the 

SS-variant of the IL1β gene (‒511С/Т) 

(t=0.75; p<0.01), and with the TT-variant – 

widespread peritonitis (t=0.84; p<0.001). 

This became the basis for the de-

veloped method of predicting the course 

of peritonitis: if the patient has a ST- and, 

especially, a TT-variant of the IL1β gene 

 (‒511C/T), we predict the development of 

widespread peritonitis. In such patients, 

treatment tactics should be aimed at pre-

venting the progression of the inflamma-

tory process in the peritoneal cavity and its 

elimination through more intensive intra- 

and postoperative sanitation of the perito-

neal cavity with local application of an-

ticytokine agents. 

It is known that not only microorgan-

isms but also a whole cascade of systemic 

reactions plays a role in tissue and structure 

damage during peritonitis. One of them is 

pronounced microcirculatory disorders that 

arise as a result of hypercoagulation. This 

leads to secondary ischemic lesions of tis-

sues, contributes to the spread of destruc-

tive processes in the visceral and parietal 

peritoneum. We found a significant in-

crease in the total fibrinolytic activity, pro-

portional to the spread of the inflammatory 

process in the peritoneum. It is characte-

ristic that the activation of fibrinolysis oc-

curs mainly due to non-enzymatic fibri-

nolysis, which is realized due to the com-

plexation of various biologically active 

substrates with heparin. Excessive fibrino-

lytic activity, on the one hand, contributes 

to the improvement of microcirculation, on 

the other hand, prevents the formation of 

fibrinous boundaries of the affected areas, 

promotes the spread of the inflammatory 

process. This became the basis for the in-

clusion of low molecular weight heparins 

and antifibrinolytic drugs in the complex 

treatment of such patients. 

Manifestation of systemic reactions 

in peritonitis is the activation of peroxide 

oxidation processes. We found not only 

a progressive increase in the concentration 

of malonaldehyde in erythrocytes, but also 

a decrease in the activity of antioxidant 

protection enzymes (glutathione peroxi-

dase, glutathione-S-transferase). This is 

a sign of an imbalance in the redox system, 

the severity of which correlates with vari-

ants of the IL1β gene (‒511C/T). In this re-

gard, we include in the complex treatment  
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of such patients antioxidant therapy, the 

intensity of which depends on the severity 

of the imbalance of pro- and antioxidant 

systems. 

Processes of unlimited proteolysis 

play an important role in the pathogenesis 

of peritonitis. Excessive activation of pro-

teolytic activity is evidenced by the in-

crease in proteolysis for azoalbumin (to 

low-molecular structures), for azocasein 

(to medium-molecular structures) and a 

decrease in proteolysis for azocol (to high-

molecular structures). This became the ba-

sis for the inclusion of antiproteolytic 

agents in the complex treatment of such 

patients. 

Treatment tactics in patients with 

acute peritonitis depends on its form, 

prevalence of the inflammatory process, 

prognostic criteria for the course of peri-

tonitis and the development of complica-

tions. Thus, for effective rehabilitation of 

the peritoneal cavity, it is important to 

take into account not only the existing na-

ture and localization of the inflammatory 

process at the time of surgery, but also the 

predicted propensity for inflammation to 

spread. Local irrigation of the peritoneum 

with anti-cytokine drugs, drainage of the 

peritoneum departments in which the 

spread of inflammation is predicted, use of 

prolonged rehabilitation according to the 

developed methods [12], extension of in-

dications to the use of programmed lapa-

rotomy for repeated rehabilitation, evalu-

ation of the nature of the inflammatory 

process, viability of structures is expedi-

ent. This, especially in persons with a like-

ly predicted unfavorable variant of the 

course of indefinite peritonitis, allows 

 to prevent the progression of the inflam-

matory process, the occurrence of vari-

ous complications, and in case of their 

development, to detect and eliminate 

these complications in a timely manner. 

Such a multidisciplinary, personali-

zed approach to diagnosis, prediction of 

the course of acute peritonitis, selection of 

treatment tactics taking into account the 

severity of systemic disorders, improve-

ment of the stages of surgical intervention 

and drug influence on the leading mecha-

nisms of the inflammatory process made it 

possible to significantly improve treatment 

results and reduce mortality to 6.84%. 

At the same time, it is obvious that it 

is impossible to achieve recovery of all 

peritonitis patients with complex treat-

ment. Prevention of its occurrence through 

planned surgical treatment of those surgi-

cal diseases that can be complicated by 

peritonitis, timely diagnosis and early ade-

quate treatment of acute surgical pathology 

is a real way to solve this problem. 

Conclusions 

1. Genetic studies make it possible to 

predict the course of the inflammatory re-

action, its severity and the development of 

various complications. 

2. An unfavorable prognosis makes 

it necessary to change treatment tactics, 

which should be preventive in nature, 

aimed at preventing damaging mecha-

nisms and reducing their manifestations. 

3. Manifestations of systemic reac-

tions in peritonitis necessitate a multidisci-

plinary approach to their assessment and 

purposeful correction. 

The authors declare no conflict of 

interest. 

 

 

References 

1. Кryvoruchko ІА, Zhukov VІ, Povelichenko МS, Аndreyeshchev SА. Prognostic sig-

nificance of indices of endogenous intoxication and of a monooxygenase system on the stages 

of surgical treatment in patients, suffering abdominal sepsis. Clinical surgery. 2014;3(856):5-9. 

Available at: https://hirurgiya.com.ua/index.php/journal/issue/view/74/3-2014 [in Ukrainian]. 



Експериментальна і клінічна медицина 91(2)2022 Experimental and Clinical Medicine 
 

ISSN print 2414-4517, ISSN online 2710-1487, https://ecm.knmu.edu.ua, ekm.journal@knmu.edu.ua 

 

 

Хірургія 42 Surgery 

 

2. Lyfshyts YuZ, Zaichenko PA, Valetskyi VL, Mykhalchevskyi PS, Fedoseev HIu. Lap-

arostomyia v sochetanyy s vakuum-terapyei v kompleksnom lechenyy vtorychnoho hen-

eralyzovannoho perytonyta [Laparostomy combined with vacuum therapy in complex treat-

ment of secondary generalized peritonitis]. Surgery of Ukraine. 2012;2(42):37-40. [In 

Ukrainian]. 

3. Polianskyi IYu, Moroz PV, Moskaliuk VI, Andriiets VV, Grynchuk AF. Treatment of 

peritonitis ‒ the way from evidence-based to personalized medicine. Kharkiv surgical school. 

2017;1(82):59-64. Available at: https://surgical-school.com.ua/index.php/journal/issue/view/ 

31/1-2017-pdf [in Ukrainian]. 

4. Khajtovych MV. Personalized medicine: current situation and perspectives. Ukrainian 

Scientific Medical Youth Journal. 2015;2(88):6-11. Available at:  http://nbuv.gov.ua/UJRN/ 

Unmmj_2015_2_3 [in Ukrainian]. 

5. Fometescu SG, Costache M, Coveney A, Oprescu SM, Serban D, Savlovschi C. Peri-

toneal fibrinolytic activity and adhesiogenesis. Chirurgia (Bucur). 2013;108(3):331-40. PMID: 

23790781.  

6. Polianskij IYu, Moroz PV, Moskalyuk V. Optimization of theraputical tactics in in-

flammatory processes in peritoneal cavity due to the genetical determined disorders of immu-

nologic reactivity. Arta Medica. 2015;3(56):123.  

7. Hoshino N, Endo H, Hida K, Kumamaru H, Hasegawa H, Ishigame T, et al. Laparo-

scopic Surgery for Acute Diffuse Peritonitis Due to Gastrointestinal Perforation: A Nationwide 

Epidemiologic Study Using the National Clinical Database. Ann Gastroenterol Surg. 2021; 

6(3):430-44. DOI: 10.1002/ags3.12533. PMID: 35634193.  

8. Xia X, Lyu J, Cai X, Hu YL, He F, Li GM, Yang HM. Case Report of Acute Peritonitis 

with Blood Infection of Neisseria meningitidis. Biomed Environ Sci. 2022;35(2):151-4. DOI: 

10.3967/bes2022.021. PMID: 35197181.  

9. Maeda H, Endo H, Ichihara N, Miyata H, Hasegawa H, Kamiya K, et al. Correlation 

between surgical mortality for perforated peritonitis and days of the week for operations: A ret-

rospective study using the Japanese National Clinical Database. Am J Surg. 2022;224(1 Pt B): 

546-51. DOI: 10.1016/j.amjsurg.2022.02.038. PMID: 35210064. 

 

 

Мороз П.В., Котельбан А.В. 

НОВІ ПІДХОДИ ДО ЛІКУВАННЯ ГОСТРОГО ПЕРИТОНІТУ  

Висока поширеність гострого перитоніту, непередбачуваний його перебіг, швид-

кий розвиток системних дисфункцій зумовлюють необхідність подальшого вивчення за-

хворювання. Актуальним є використання принципу персоналізованої медицини, яка ба-

зується на підборі діагностичних, лікувальних і профілактичних засобів з урахуванням 

генетичних, фізіологічних, біохімічних та інших особливостей пацієнта. У роботі наве-

дені дані про діагностику та лікування гострого перитоніту у 246 хворих, яким окрім 

стандартних клінічних, біохімічних, методів проведені імуноферментні та генетичні до-

слідження для визначення ролі прозапальних цитокінів (IL1β) у патогенезі запального 

процесу та розвитку його ускладнень. Показана залежність проявів запалення, його роз-

повсюдження від концентрації в крові IL1β та варіантами гену IL1β (‒511С/Т), що регу-

лює його секрецію. Досліджені процеси пероксидного окиснення, антиоксидантного за-

хисту, необмеженого протеолізу, фібринолітичної активності у реалізації системних ре-

акцій при перитоніті, показана їх індивідуальна варіабельність. На основі проведених 

досліджень вдосконалено етапи оперативних втручань, схеми медикаментозного ліку-

вання та запропоновані методи профілактики різних ускладнень. Такий підхід до 
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діагностики, прогнозування перебігу гострого перитоніту, вибору лікувальної тактики 

носить персоналізований характер і дає можливість значно покращити результати ліку-

вання таких хворих, знизити летальність. 

Ключові слова: перитоніт, генетичні дослідження, системні реакції запалення, 

прогнозування. 
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