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Реферат

АКТУАЛЬНОСТЬ: Оценка риска и  выделение группы 
пациентов с  высокой вероятностью развития неблаго
приятного исхода — ​основа эффективной профилактики 
послеоперационных неблагоприятных событий. ЦЕЛЬ 
ИССЛЕДОВАНИЯ: определить структуру и частоту сопут-
ствующих заболеваний в предоперационный период и ас-
социированные с ними неблагоприятные послеоперацион-
ные исходы. МАТЕРИАЛЫ И МЕТОДЫ: Проведен анализ 
показателей 8241 пациента базы STOPRISK, оперирован-
ных на органах брюшной полости и малого таза за период 
с  1 июля 2019 г. по  30 апреля 2022 г. РЕЗУЛЬТАТЫ: Со-
путствующие заболевания встречались у 4638 пациентов 
(56,3 %), при этом одно заболевание наблюдали у 1872 па-
циентов (22,7 %), сочетание двух заболеваний — ​у 1383 па-
циентов (16,8 %), трех заболеваний — ​у  814 пациентов 
(9,9 %), четырех заболеваний — ​у  395 пациентов (4,8 %), 
более 4 — ​у  170 пациентов (2,0 %). Наиболее часто встре-
чались гипертоническая болезнь — ​48,2 %, хроническая 

22 � F. I. Inozemtsev City Clinical Hospital, Moscow, Russia
23 � Northern State Medical University, Arkhangelsk, Russia
24 � First City Clinical Hospital named after E. E. Volosevich, 

Arkhangelsk, Russia
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26 � Joint Hospital with Polyclinic of the Office of the President 

of the Russian Federation, Moscow, Russia

Abstract

INTRODUCTION: Risk assessment and identification of a group 
of patients with a high probability of developing an unfavor-
able outcome is the basis for effective prevention of postop-
erative adverse events. OBJECTIVE: The purpose of the study 
was to determine the structure and frequency of co-existing 
diseases in  the  preoperative period and  associated adverse 
postoperative outcomes. MATERIALS AND  METHODS: 
The analysis of the parameters of 8,241 patients of the STO-
PRISK database operated on  abdominal and  pelvic organs 
for the period from July 1, 2019 to April 30, 2022 was carried 
out. RESULTS: Co-existing diseases occurred in  4,638 pa-
tients (56.3 %), while one disease was observed in 1,872 pa-
tients (22.7 %), a combination of two diseases — ​in 1,383 pa-
tients (16.8 %), three diseases — ​in  814 patients (9.9 %), 
four diseases — ​in 395 patients (4.8 %), and more than 4 — ​
in 170 patients (2.0 %). The most common were arterial hy-
pertension — ​48.2 %, chronic heart failure (20.7 %), coronary 
heart disease (19.3 %). The presence of one or more complica-
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сердечная недостаточность (20,7 %), ишемическая болезнь 
сердца (19,3 %). Наличие одного осложнения и  более за-
фиксировано у  285 пациентов (3,5 %), летальный исход — ​
у  36 пациентов (0,43 %). У  74,0 % пациентов наблюдали 
единственное осложнение, у  14,0 % — ​сочетание двух ос-
ложнений, у 12,0 % — ​сочетание трех осложнений и более. 
В  структуре осложнений преобладали парез кишечника 
(25,57 %), пневмония (12,1 %), раневая инфекция (12,1 %). 
Как летальность, так и частота осложнений росли с увели-
чением количества сопутствующих заболеваний. ВЫВОДЫ: 
Наиболее частые сопутствующие заболевания в  абдоми-
нальной хирургии — ​гипертоническая болезнь, хроническая 
сердечная недостаточность, ишемическая болезнь сердца, 
сахарный диабет и  нарушение сердечного ритма. Частота 
послеоперационных осложнений составила 3,5 %, леталь-
ность — ​0,43 %; при этом наиболее частыми осложнениями 
были парез кишечника, раневая инфекция и пневмония. 

РЕГИСТРАЦИЯ: идентификатор Clinicaltrials.gov: 
NCT03945968. Зарегистрировано 10 мая 2019 г.
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tions was recorded in 285 patients (3.5 %), fatal outcome — ​
in 36 patients (0.43 %). 74.0 % of patients had a single com-
plication, 14.0 % had a combination of two complications, 
and 12.0 % had a combination of three or more complications. 
The structure of complications was dominated by paralytic il-
eus (25.57 %), pneumonia (12.1 %), wound infection (12.1 %). 
Both mortality and the frequency of complications increased 
with  an increase in  the  number of  co-existing diseases.  
CONCLUSIONS: The  most common co-existing diseases 
in abdominal surgery are arterial hypertension, chronic heart 
failure, coronary heart disease, diabetes mellitus and cardiac 
arrhythmia. The  frequency of  postoperative complications 
was 3.5 %, mortality was 0.43 %; the most frequent compli-
cations were paralytic ileus, wound infection and pneumonia.

REGISTRATION: Clinicaltrials.gov identifier: 
NCT03945968. Registered May 10, 2019
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tions
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Introduction

The frequency of adverse outcomes in abdominal sur-
gery is still high. Postoperative complications develop in ev-
ery fifth patient that significantly affect the quality of life, 
duration, and  cost of  treatment, as  well as  the  long-term 
prognosis [1, 2]. The most significant one is  the develop-
ment of postoperative cardiac complications — ​about 500–
900 thousand cases per 100 million adults 45 years and old-
er who underwent noncardiac surgical interventions [3]. 
Risk assessment and  identification of  a  group of  patients 
with a high probability of developing an unfavorable out-
come is the basis for effective prevention of postoperative 
adverse events. That is why attempts to develop an effective 
risk stratification tool are being made by researchers again 
and again [4]. Currently, a sufficiently large number of fac-
tors have been identified that increase the likelihood of de-
veloping an unfavorable course of the postoperative period, 
as well as the risk of developing certain complications.

Despite the wide variety of scales for assessing periop-
erative risk, the problem has not been completely solved, 
and  the  search for  a  reliable scale continues to  this day. 
The development of a  risk stratification system is  to  find 
a  balance of  simplicity and  applicability in  routine prac-
tice on the one hand and accuracy on the other. Modern 
research in this area is aimed at obtaining the optimal ra-
tio of  these qualities. Currently, there  are  several trends 
in  the  creation of  risk assessment tools. Firstly, most 
of  the  scales are  developed based on  the  identification 
of risk factors with the search for the most significant ones 
by the method of logistic regression analysis, and as practice 
shows, the scales based on the assessment of the structure 
of concomitant diseases are the most accurate, which indi-
cates the exceptional importance of studying them as pre-
dictors of an unfavorable outcome [5]. Secondly, it becomes 
obvious that already developed tools need mandatory vali-
dation, and a simple extrapolation of data from one popu-
lation to another leads to an inevitable decrease in the ac-
curacy of the forecast [6]. This is due to differences in risk 
factors and, from this point of view, national studies aimed 
at identifying the role of preoperative risk factors and co-
morbidity, primarily in the development of an unfavorable 
postoperative outcome, are of particular importance.

To  this end, in  2019, at  the  initiative of  the  Federation 
of  Anesthesiologists and  Resuscitators (FAR) of  Russia, to-
gether with the Kuban State Medical University, a national ob-
servational multicenter study of FAR “The role of concomitant 
diseases in the stratification of the risk of postoperative compli-
cations in abdominal surgery — ​STOPRISK” was launched.

The aim of the study was to determine the structure 
and incidence of concomitant diseases in the preoperative 
period and associated adverse postoperative outcomes.

Materials and methods

Data collection

By the time of the analysis of the interim results, data 
on the perioperative parameters of 8241 STOPRISK patients 
underwent an abdominal and pelvic surgery from 42 centers 
representing 8 federal districts for the period from July 1, 
2019 to April 30, 2022 were obtained.

All centers were approved by local ethics committees 
prior to the start of the study. Patients signed a voluntary 
informed consent to participate in the study.

The  study protocol involved collecting information 
about all patients who met the inclusion criteria for the se-
lected day [7].

Gender-age characteristics, comorbidity, features of an-
esthesia and surgical intervention were recorded in all pa-
tients after  assessment of  compliance with  the  inclusion 
criteria (Figure 1), 30-day complications in the postopera-
tive period according to the classification of the joint work-
ing group of  ESA (European Society of  Anesthesiology) 
and ESICM (European Society of Intensive Care Medicine) 
and death were recorded.

The  assessment of  the  presence of  concomitant dis-
eases, their incidence, the number of postoperative com-
plications and  their incidence; the  structure of  com-
plications in  a  group of  patients with  one complication 
and  mortality; the  structure of  combined complications 
and  mortality; mortality and  the  incidence of  complica-
tions in  patients with  a  different number of  concomitant 
diseases, as well as the structure of combined concomitant 
diseases in  deceased patients. A  comparison with  other 
studies on  the  structure of  traumatic operations, the  ini-
tial physical status was carried out, the frequency of post-
operative complications of  this study and  similar foreign  
ones.

Registration of the study

The  study is  registered in  the  international database 
https://clinicaltrials.gov under  the  auspices of  the  All-
Russian Public Organization “Federation of Anesthesiologists 
and Resuscitators”, study number NCT03945968.

Statistical processing

Statistical data processing was carried out on a Lenovo 
Yoga computer using the MedCalc program, version 19.1.3. 
The hypothesis of the normal distribution of the studied pa-
rameters for all variables was tested using the Kolmogorov-
Smirnov criterion. Considering the nonparametric nature 
of the distribution, the data are presented as a median (25–
75 percentiles).
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Fig. 1. � Scheme of the study

ASA — ​American Society of Anesthesiologists; ESA — ​European Society of Anesthesiology; ESICM — ​European Society of Intensive Care Medicine; 
ICU — ​intensive care unit.

The results of the study

The main characteristics of the cohort under study are 
presented in Table 1.

Table 1. � Characteristics of the study cohort (n = 8241)

Characteristics Value

Age, years, Me (p25–p75)  56 (43–65)

Body mass index, kg/м2 Me (p25–p75)  26.8 (23.5–30.8)

Sex (males), % 36.5

Class of physical status according to ASA

I 1327 (16.1 %)

II 4244 (51.5 %)

III 2670 (32.4 %)

Severity of the operation

Low 3041 (36.9 %)

Median 4310 (52.3 %)

High 890 (10.7 %)

ASA — ​American Society of Anesthesiologists; Me (p25–p75) — ​median (p25–p75 percentiles).
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Fig. 2. � Structure of the cohort by the number of comorbidities

Fig. 3.  �The incidence of comorbidities

ACVA — ​acute cerebrovascular accident; CAD — ​coronary artery disease; CHD — ​coronary heart disease; CHF — ​chronic heart failure; CKD — ​
chronic kidney disease; COPD — ​chronic obstructive pulmonary disease.

Concomitant diseases were observed in 4,638 patients 
(56.3 %), while one disease was observed in 1,872 patients 
(22.7 %), a combination of two diseases — ​in 1,383 patients 
(16.8 %), three diseases — ​in 814 patients (9.9 %), four dis-
eases — ​in 395 patients (4.8 %), and more 4 concomitant dis-
eases were detected in 170 patients (2.0 %) (Figure 2).

Arterial hypertension (AH) dominated in the structure 
of  comorbidity in  patients with  one concomitant disease 
(CD) — ​1471 patients (78.6 %), diabetes mellitus (DM) 
was observed in 92 patients (4.9 %), congestive heart dis-

ease (CHD) — ​in  75 patients (4 %), chronic obstructive 
pulmonary disease (COPD) and  arrhythmias — ​in  3 %  
(62 patients each), bronchial asthma and  chronic kidney 
disease (CKD) — ​in  2 % (37 and  38 patients, respective-
ly), acute cerebrovascular accident (ACVA) in  anamne-
sis — ​in 18 patients (1 %), neuromuscular diseases — ​in 0.8 %  
(15 patients); epilepsy, Alzheimer’s disease and Parkinson’s 
disease — ​in 0.5 % of patients (10 patients each). In the struc-
ture of comorbidity in patients with two CD, a combination 
of AH with CHF, CHD or DM (more than 65 %) prevailed; 
in patients with three CD — ​a combination of PE or chron-
ic heart failure (CHF) with CHD or DM (more than 60 %); 
in  patients with  four or  more CD — ​PE, CHD and  CHF 
with DM, arrhythmias, COPD, CKD and ACVA (more than 
70 %). Arterial hypertension, chronic heart failure, ischemic 
heart disease, diabetes mellitus and cardiac arrhythmia were 
the most common diseases (Figure 3).

The presence of one or more complications was record-
ed in 285 patients (3.5 %) and fatal outcome in 36 patients 
(0.43 %).

A  single postoperative complication was observed 
in 74.0 % of patients, a combination of two complications were 
found in 14.0 % of patients, and a combination of three or more 
complications were noted in 12.0 % of patients. The structure 
of postoperative complications was dominated by paralyt-
ic ileus — ​112 patients (25.57 %), pneumonia— 53 patients 
(12.10 %), wound infection — ​53 patients (12.10 %); anasto-
mosis leakage, arrhythmias, acute kidney injury (AKI), cardi-
ac arrest, postoperative bleeding and postoperative delirium 
were observed in 5–10 % of cases; acute respiratory distress 
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Fig. 4. � Structure of complications

ACVA — ​acute cerebrovascular accident; AKI — ​acute kidney injury; ARDS — ​acute respiratory distress syndrome; PE — ​pulmonary embolism.

Table 2. � Complication rate

Frequency of complications (n = 438) n %

Paralytic ileus 112 1.35

Pneumonia 53 0.60

Wound infection 53 0.60

Arrhythmias 45 0.50

Postoperative bleeding 40 0.48

Anastomotic leakage 40 0.48

AKI 27 0.30

Postoperative delirium 25 0.30

ARDS 20 0.24

PE 9 0.10

Myocardial infarction 7 0.08

Cardiogenic pulmonary edema 4 0.05

ACVA 3 0.03

ACVA — ​acute cerebrovascular accident; AKI — ​acute kidney injury; ARDS — ​acute respiratory distress syndrome; PE — ​pulmonary embolism.
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Table 3. � Structure of complications in the group of patients with one complication (n = 211)

Complications n %
Lethality

n %

Paralytic ileus 68 23.8 2 5.5

Wound infection 37 12.9 — —

Pneumonia 23   8.0 1 2.7

Arrhythmias 23   8.0 — —

Postoperative bleeding 20   7.0 1 2.7

Anastomotic leakage 13   4.5 — —

Postoperative bleeding   9   3.1 — —

AKI   9   3.1 1 2.7

PE   5   1.7 1 2.7

Myocardial infarction   2   0.7 1 2.7

ARDS   1   0.3 — —

Cardiogenic pulmonary edema   1   0.3 — —

ACVA — ​acute cerebrovascular accident; AKI — ​acute kidney injury; ARDS — ​acute respiratory distress syndrome; PE — ​pulmonary embolism.

syndrome (ARDS) and pulmonary embolism (PE) — ​2–4 %; 
myocardial infarction — ​1.6 %, and cardiogenic pulmonary ede-
ma and ACVA accounted for less than 1 % (Figure 4). The com-
plication rate was 1.3 % for paralytic ileus, 0.6 % for pneumonia, 
0.6 % for wound infection, 0.5 % for arrhythmia, 0.46 % for post-
operative bleeding and anastomosis leakage; the frequency 
of AKI and postoperative delirium was  0.3 %, ARDS — ​0.2 %; 
PE — ​0.1 % and less than 0.08 % — ​for myocardial infarction 
(MI), cardiogenic pulmonary edema and ACVA (Table 2).

In  patients with  a  single developed complication 
(211 patients), paralytic ileus, wound infection and pneu-
monia prevailed in the structure (Table 3).

Paralytic ileus and pneumonia, paralytic ileus and de-
lirium, paralytic ileus and  anastomotic leakage dominat-
ed in the structure of combined complications in patients 
with two complications (40 patients) (Table 4).

In patients with three or more complications (34 patients), 
the combinations of complications were equally distributed. 
The  mortality rate was 61.7 %. Twenty-one patients died.

Both mortality and complication rates increased with an 
increase in the number of concomitant diseases (Figure 5). 
In patients with 4 CD, the mortality rate was 1.5 %, in pa-
tients with 1–3 CD it was 0.5–0.7 % and in patients without 
any CD it was 0.16 %. The effect of comorbidity on post-
operative complications was as follows: it was 12 % in pa-
tients with 4 CD, from 5.7 % to 3.4 % with the number of CD 
from three to one, and it did not exceed 1.3 % in patients 
with no CD.

Table 5 shows the main combinations of concomitant 
diseases in deceased patients.

Discussion

By the time of this analysis, 8241 patients were included 
in the study with 12,000 patients declared in the protocol 
for the main cohort. A preliminary data analysis conducted 
in 2020 in 3002 patients [8] showed that 20 % of all patients 
were classified as  ASA Class  I, 49 ASA Class  II, 29 ASA 
Class III. To date, the general trend has remained the same: 
18.4 % were assigned to ASA Class I, 51.8 % to ASA Class II, 
and  29.8 % of  patients were assigned to  ASA Class  III. 
In  2020, according to  severity patients were distributed 
as follows: high-risk operations — ​8 %, intermediate — ​55 % 
and low-risk — ​37 %. Data from 2022 showed that the share 
of high-risk operations in the structure of surgical interven-
tions increased to 10 %, the share of intermediate-risk oper-
ations was 51 %, and low-risk operations — ​39 %. In gener-
al, compared with extensive international studies that have 
studied the outcomes of surgical interventions in the world 
and  in  Europe, the  proportion of  high-risk operations 
is  still significantly lower, and  the  structure of  the  initial 
physical status is  comparable with  other studies [9, 10], 
while the proportion of patients with severe concomitant 
diseases is even higher.
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Table 4. � Structure of combinations of postoperative complications in patients with two complications (n = 40)

Complications n % Lethality

n %

Paralytic ileus + pneumonia 5 1.75 — —

Paralytic ileus + delirium 4 1.40 — —

Paralytic ileus + anastamotic leakage 4 1.40 — —

AKI + PE 2 0.70 — —

Bleeding + ARDS 2 0.70 1 2.7

Bleeding + PE 2 0.70 — —

Paralytic ileus + bleeding 2 0.70 — —

Anastomoticleakage + wound infection 2 0.70 — —

Arrhythmia + paralytic ileus 2 0.70 — —

Pneumonia + cardiogenic pulmonary edema 2 0.70 — —

Paralytic ileus + wound infection 1 0.35 1 2.7

Delirium + pneumonia 1 0.35 — —

Bleeding + myocardial infarction 1 0.35 1 2.7

Bleeding + wound infection 1 0.35 — —

Anastomotic leakage + myocardial infarction 1 0.35 — —

Paralytic ileus + AKI 1 0.35 — —

ARDS + anastomotic leakage 1 0.35 — —

Paralytic ileus + ARDS 1 0.35 — —

Wound infection + pneumonia 1 0.35 — —

Arrhythmia + delirium 1 0.35 — —

Arrhythmia + ACVA 1 0.35 — —

Paralytic ileus + arrhythmia 1 0.35 — —

Pneumonia + arrhythmia 1 0.35 — —

ACVA — ​acute cerebrovascular accident; AKI — ​acute kidney injury; ARDS — ​acute respiratory distress syndrome; PE — ​pulmonary embolism.

Fig. 5. � Mortality (A) and complication rate (B) in patients with different number of concomitant diseases
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Table 5. � The structure of combinations of concomitant diseases in patients with a fatal outcome

Concomitant diseases and their combinations n % in the structure 

AH 9 25.0

AH + CAD + CHF + arrythmia 4 11.1

AH + DM 2 5.5

AH + COPD 2 5.5

AH + CAD + CHF 2 5.5

COPD 1 2.8

AH + CHF 1 2.8

AH + arrythmia 1 2.8

AH + CHF + DM 1 2.8

AH + CHF + arrythmia 1 2.8

CAD + CHF + arrythmia 1 2.8

CFD + CHF 1 2.8

AH + CAD + COPD 1 2.8

CAD + CHF + ACVA + DM 1 2.8

AH + CAD + CHF + СKD + DM 1 2.8

AH + arrythmia + CKD + DM 1 2.8

No concomitant disease 6 16.6

ACVA — ​acute cerebrovascular accident; AH — ​arterial hypertension; CAD — ​coronary artery disease; CHF — ​chronic heart failure; CKD — ​chronic 
kidney disease; COPD — ​chronic obstructive pulmonary disease; DM — ​diabetes mellitus.

We have not found any large multicenter studies de-
voted to  the  study of  outcomes directly in  abdominal 
surgery. The  structure of  the  initial physical status close 
to  STOPRISK was demonstrated by  an observation-
al single-center study conducted in  an Iceland hospital 
and  devoted to  the  study of  the  outcomes of  abdomi-
nal operations. The  authors estimated the  ratio of  ASA 
grades 1, 2 and 3 as 28 %, 51 % and 21 % [11]. The structure 
of  the  severity of  surgical interventions was also similar 
to the analyzed study. The number of operations of moder-
ate severity and minor severity was comparable — ​46.0 % 
and 46.4 %, and high-risk operations — ​only 7.6 %, which 
is  even less than in  the  STOPRISK study. However, de-
spite this, the  percentage of  mortality and  complications 
was high — ​1.8 % and  19.9 %, respectively, which may be 
a  consequence of  the  inclusion of  emergency operations 
in the analysis. Interestingly, the traumaticity of the opera-
tion turned out to be an independent predictor of the de-
velopment of complications and 30-day mortality, in con-
trast to the number of complications and the comorbidity 
index, which once again confirms the fact that extrapolation 

of previously created comorbidity indices, as well as a sim-
ple addition of  the  number of  complications, can hardly 
improve the  quality of  the  prognosis, and  an assessment 
of the contribution of each disease in a particular population  
is required.

Two large observational studies showed a  differ-
ent structure of physical status. The proportion of class I   
patients was only 8.4 % and 10.4 %, respectively, compared 
with 18.4 % in the STOPRISK study [1, 12].

Even though, in  general, both  mortality and  compli-
cation rate were lower in the STOPRISK study compared 
to similar international studies such as ISOS [9], the tenden-
cy to  increase the frequency of adverse outcome with  in-
creasing injury was observed in the national cohort. Thus, 
in the STOPRISK study, the mortality rate was 0.1 %, 0.3 % 
and 3.3 % in the low, medium and high-risk groups, respec-
tively (compared with 0.2 %, 0.3 % and 0.9 % in  the ISOS 
study), and  the  complication rate was 1.0 %, 3.3 % 
and  15.3 % in  the  low, medium and  high-risk groups, re-
spectively (compared to 8.0 %, 12.3 % and 26.8 % in the ISOS  
study).
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Concomitant diseases occurred in more than half of all 
55.5 % of  the  patients included in  the  analysis. The  main 
place in  their structure was occupied by  cardiovascular 
diseases, chronic heart failure, coronary heart disease, 
cardiac arrhythmias, as  well as  diabetes mellitus. The  in-
cidence of hypertension was 46.8 %, which is comparable 
with  the  data of  foreign studies on  the  incidence of  AH 
in  abdominal surgery. M. Kim et  al. reported the  inci-
dence of 44.8 % [1], C. M. Simões et al. showed 47.7 % [13]. 
However, C. M. Simões et  al. noted that  the  incidence 
of  coronary heart disease was 6.5 % and  CHF — ​8.1 %, 
which is  almost 3 times lower than the  data obtained 
in  STOPRISK. M. Kim et  al. reported the  incidence 
of  CAD of  0.6 %, without isolating CHF into  an inde-
pendent concomitant disease. On  the  contrary, the  inci-
dence of diabetes mellitus is significantly higher in foreign 
studies, it  was 17.2 % in  the  study of  C. M. Simões et  al. 
and 15.8 % in  the study of M. Kim et al., while according 
to STOPRISK, diabetes occurs in 9.4 %. All other concom-
itant diseases occurred in  less than 5 % of patients: CKD, 
COPD, ACVA and others. It should be noted that the lit-
erature data on the  frequency of occurrence of  these dis-
eases are  contradictory. So, in  the  study of  C. M. Simões 
et al., CKD was observed in every fifth patient, however, 
the work studied concomitant diseases in patients with on-
cological diseases, which could contribute to the structure 
of comorbidity. In the presence of two or more concomi-
tant diseases, combinations of  AH, CHF, coronary heart 
disease and diabetes mellitus were most common, which 
is not surprising, given their prevalence and pathogenetic 
relationship. Compared with the cross-section of the study 
carried out  in  2020, the  structure of  concomitant diseas-
es has changed little, except for  an increased proportion 
of  hypertension (from  14.2 % to  46.8 %), which is  a  con-
sequence of  changes in  the  protocol and  full registration  
of the disease.

The  presence of  one or  more complications was re-
corded in  285 patients (3.5 %), fatal outcome — ​in  36 pa-
tients (0.43 %). Thus, the mortality in the STOPRISK study 
is comparable to the mortality recorded in international ob-
servational studies [9], however, the incidence of postoper-
ative complications was lower, both in general and for in-
dividual complications. So, the incidence of postoperative 
pneumonia was 0.6 %, while  in  the  study of  J. N. Cohan 
et al. it was 1.0 % [14]. M. Kim et al. showed that the inci-
dence of pneumonia was 2.6 % [1], and C. M. Simoes et al. 
showed 4.2 % [13]. However, the  frequency of  myocardi-
al infarction and  PE in  the  STOPRISK database (0.08 % 
and 0.05 %, respectively) was comparable with the data ob-
tained by J. N. Cohan et al., who studied the outcomes of sur-
gical treatment in  coloproctology (0.04 % for  both  com-
plications) [14]. Of  course, the  lethality and  incidence 
of complications largely depend on the nature of the surgi-
cal intervention. Thus, the above-mentioned internation-
al multicenter ISOS study, which studied the  outcomes 
of  all non-cardiac operations, showed a  wide variability 

in the frequency of adverse outcomes even within abdom-
inal surgery from a mortality rate of 0.1 % and a complica-
tion rate of 9.8 % in operations on pelvic organs to mortal-
ity rate of 1.5 % and complications of 24.3 % in operations 
on the upper abdomen [9]. This fact makes it much more 
difficult to compare the frequency of outcomes in extensive 
population studies.

The  low complication rate can partly be explained 
by  a  smaller number of  high-risk operations, however, 
taking into account the fact that in the structure of the ini-
tial physical status of  ASA, the  proportion of  patients 
with  severe concomitant diseases is  quite high, it  is  im-
possible to exclude an underestimation of the occurrence 
of  some postoperative complications that  are  not tak-
en into  account by  the  ESA-ESICM classification [15], 
but are present in other classifications, such as the classi-
fication of ACS-NSQIP (National Program for Improving 
the  Quality of  Surgical Care of  the  American College 
of  Surgeons) [16] or  JOCG ( Japanese Oncology Clinical  
Group) [17].

Naturally, the incidence of postoperative complications 
and mortality increased with the number of concomitant 
diseases, while the greatest increase in the frequency of ad-
verse outcome was observed in the presence of more than 
3 diseases.

E. D. Brynjarsdottir et al. showed in  a  single-center 
study in  abdominal surgery that  70 % of  all patients had 
no concomitant diseases, 1 disease was noted in 23 %, 2 in 
6 %, and  only 1 % of  all patients had 3 or more concomi-
tant diseases [11]. L. Gianotti et al. reported about 41.2 % 
of patients without any concomitant diseases, 29.2 % had 
with one, 20.8 % had two and 8.8 % had three or more dis-
eases during planned extensive abdominal operations [18]. 
U. Skorus et al. (2020) notes that  the  number of  patients 
without concomitant diseases is only 14.1 % of all patients 
in  abdominal surgery, and  patients with  three or  more 
diseases is  39.2 % [19], which is  significantly higher than 
the data of previous researchers. At the same time, the sub-
analysis showed that the differences in the incidence of co-
morbid patients (> 3 diseases) do not differ in emergency 
and planned operations (41.48 versus 35.50, respectively), 
but logically depends on age (20 at the age of 65–74 years 
and 45 % at the age of more than 74 years). Nevertheless, 
multivariate regression analysis showed that  the  number 
of complications is  independently associated with an un-
favorable outcome only in emergency operations (OR 1.22 
(1.12–1.34) for  30-day mortality, and  1.14 (1.05–1.23)) 
for postoperative complications), and individual concom-
itant diseases are  predictors of  an unfavorable outcome 
in  elective surgery. Thus, the  number of  complications 
and  their prognostic role depend, among  other things, 
on  the  cohort studied and  approaches to  the  registration 
of concomitant diseases.

The  role of  comorbidity to  the  formation of  periop-
erative risk has been studied for a long time; several tools 
have been proposed to  assess the  role of  the  comorbid 
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background and  quantify the  risk of  complications. 
One of  the  most famous is  the  Charlson comorbidity in-
dex, developed in  1987 [20] and  subsequently modified 
by the authors [21]. Unfortunately, a significant part of mod-
ern works did not find a reliable its predictive value in as-
sessing the  risk of  postoperative complications [22–24]. 
Undoubtedly, this does not indicate that co-existing diseas-
es have become less of a contributor to the risk of adverse 
outcomes, but  rather that  in  the  context of  the  develop-
ment of medicine, the comorbid structure in the popula-
tion is changing, treatment and the possibilities of periop-
erative therapy in modifying risk factors are changing, too. 
This is  supported by  the  fact that  current comorbidity-
based predictive models, such as  the  Preoperative Score 
to  Predict Postoperative Mortality (POSPOM) [25] 
and  ACS-NSQIP [26], have an excellent predictive val-
ue. On  the  other hand, as  practice shows, extrapolation 
of known, albeit well-functioning, scales to other popula-
tions can significantly reduce their prognostic capabilities, 
which dictates the need to study the national cohort of pa-
tients and develop a national scale for predicting postop-
erative complications. The structure of co-existing diseases 
largely depends on the population studied, as demonstrated 
in the ASOS study [27], which studied the outcomes of sur-
gical treatment in African countries, where the three most 
common diseases were arterial hypertension (16 %), HIV in-
fection (11 %) and diabetes (6.8 %). The reasons for such 
differences are  varied and  require a  separate in-depth  
study.

Study limitations

The analysis revealed an uneven distribution of the se-
verity of surgical interventions with a bias towards low-trau-
matic operations, which affects the frequency of  the ana-
lyzed outcomes and can lead to a distorted understanding 
of the patterns that exist in the population.

A  significant proportion of  patients were enrolled 
in  the  study during  the  COVID-19 pandemic, which af-
fected the dynamics of patient recruitment and, possibly, 
the structure of surgical interventions and co-existing dis-
eases. The fact of the transferred coronavirus infection was 
not analyzed.

Conclusion

Co-existing diseases occurs in more than half of patients 
undergoing abdominal surgery, with  the  most common 
diseases being arterial hypertension, chronic heart failure, 
coronary artery disease, diabetes mellitus, and cardiac ar-
rhythmias. The  incidence of  most comorbidities (except 
for arterial hypertension and stroke) differed from similar 
foreign studies.

The  postoperative complication rate was 3.5 %, mor-
tality was 0.43 %, with postoperative paralytic ileus, wound 
infection, and pneumonia being the most common. The fre-
quency of  individual postoperative complications was 
2–5 times lower than in  foreign publications. A  possible 
reason for the significantly lower number of postoperative 
complications was a decrease in  the proportion of highly 
traumatic operations (by  2.5–3.5 times) and  an increase 
in the proportion of low-traumatic interventions (by 1.5–
2 times). With  an increase in  the  number of  co-existing 
diseases, the risk of an adverse outcome increases.

Disclosure. I. B. Zabolotskikh — ​First Vice-President, 
A. I. Gritsan — ​Vice President, K. M. Lebedinskii is the President 
of  the  all-Russian public organization “Federation of  anes-
thesiologists and  reanimatologists”. Other authors declare 
that they have no competing interests.

Author contribution. All authors according to the ICMJE 
criteria participated in  the  development of  the  concept 
of the article, obtaining and analyzing factual data, writing 
and editing the text of the article, checking and approving 
the text of the article.

Ethics approval. This study was approved by  the  lo-
cal Ethical Committee of Kuban State Medical University, 
Krasnodar, Russia (reference number: 78-24.05.2019).

Funding source. This study was not supported by any 
external sources of funding.

Data Availability Statement. The data that support 
the findings of this study are openly available in repository 
Mendeley Data at http://doi.org/10.17632/p6zr5s26yg.1

Registration of  the  study. The  study was registered 
in the  international database https://clinicaltrials.gov un-
der  the  auspices of  the  All-Russian Public Organization 
“Federation of  Anesthesiologists and  Reanimatologists” 
(principal investigator I. B. Zabolotskikh), study number 
NCT03945968.

Author’s ORCID:

Zabolotskikh I. B. — ​0000-0002-3623-2546

Trembach N. V. — ​0000-0002-0061-0496

Magomedov M. A. — ​0000-0002-1972-7336

Popov A. S. — ​0000-0003-2241-8144

Malyshev Yu. P. — ​0000-0002-4191-4496

Dmitriev A. A. — ​0000-0002-5195-3149

Grigoryev E. V. — ​0000-0001-8370-3083

Fisher V. V. — ​0000-0003-1494-1613

Khoronenko V. E. — ​0000-0001-8845-9913

Kokhno V. N. — ​0000-0002-5965-2594



55

Structure and frequency of comorbidities and associated postoperative complications… 

ВЕ
С

ТН
И

К 
И

Н
ТЕ

Н
С

И
ВН

О
Й

 Т
ЕР

А
П

И
И

 И
М

ЕН
И

 А
.И

. С
А

Л
ТА

Н
О

ВА
 |

 A
N

N
AL

S 
O

F 
C

RI
TI

C
AL

 C
AR

E 
| 

20
23

  
| 

3

Spasova A. P. — ​0000-0002-2797-4740

Davydova V. R. — ​0000-0003-4718-5076

Gritsan A. I. — ​0000-0002-0500-2887

Lebedinskii K. M. — ​0000-0002-5752-4812

Dunts P. V. — ​0000-0001-6950-2947

Bayalieva A. Zh. — ​0000-0001-7577-3284

Ovezov A. M. — ​0000-0001-7629-6280

Martynov D. V. — ​0000-0003-3644-5274

Arikan N. G. — ​0000-0002-8731-6168

Kirov M. Yu. — ​0000-0002-4375-3374

Ershov V. I. — ​0000-0001-9150-0382

Pasechnik I. N. — ​0000-0002-8121-4160

Kuzovlev A. N. — ​0000-0002-5930-0118

Fedunets D. E. — ​0000-0002-3285-0603

References

[1]	 Kim M., Wall M. M., Li G. Risk stratification for major postoperative 

complications in patients undergoing intra-abdominal general sur-

gery using latent class analysis. Anesth. Analg. 2018; 126: 848–57. 

DOI: 10.1213/ANE.0000000000002345

[2]	 Khuri S. F., Henderson W. G., DePalma R. G., et al. Determinants 

of  long-term survival after  major surgery and  the  adverse effect 

of postoperative complications. Ann Surg. 2005; 242(3): 326–43. 

DOI:10.1097/01.sla.0000179621.33268.83 

[3]	 Козлов И. А., Овезов А. М., Петровская Э. Л. Периоперационные 

повреждение миокарда и сердечная недостаточность в нека

рдиальной хирургии (обзор). Часть 1. Этиопатогенез и прогно-

зирование периоперационных кардиальных осложнений. Общая 

реаниматология. 2019; 15(2): 53–78 . DOI: 10.15360/1813‑9779‑ 

2019‑2‑53‑78 [Kozlov I.A,. Ovezov A. M., Petrovskaya E. L. Perioperative 

myocardial damage and heart failure in noncardiac surgery. Part 1. 

Etiopathogenesis and prognosis of perioperative cardiac complica-

tions (Review) General reanimatology. 2019; 15(2): 53–78. DOI: 10.

15360/1813‑9779‑2019‑2‑53‑78 (In Russ)]

[4]	 Reilly J. R., Gabbe B. J., Brown W. A., et al. Systematic review of periop-

erative mortality risk prediction models for adults undergoing in-

patient non-cardiac surgery. ANZ J Surg. 2021; 91(5): 860–70. 

DOI: 10.1111/ans.16255

[5]	 Заболотских И. Б., Трембач Н. В., Магомедов М. А. и  др. Сравни

тельная оценка шкал прогнозирования неблагоприятного после-

операционного исхода: Предварительные результаты МЦИ «Роль 

сопутствующих заболеваний в  стратификации риска послеопе-

рационных осложнений в абдоминальной хирургии STOPRISK». 

Вестник интенсивной терапии им. А. И. Салтанова. 2022; 3: 27–

44. DOI:  10.21320/1818‑474X‑2022‑3‑27‑44 [Zabolotskikh I. B., 

Trembach N. V., Magomedov M. A., et  al. Comparative evaluation 

of  scales for  predicting an unfavorable postoperative outcome: 

Preliminary results of the multicenter study “The role of concom-

itant diseases in the stratification of the risk of postoperative com-

plications in  abdominal surgery STOPRISK”. Annals of  Critical 

Care. 2022; 3: 27–44. DOI:  21320/1818‑474X‑2022‑3‑27‑44  

(In Russ)]

[6]	 Campbell D., Boyle L., Soakell-Ho. M., et al. National risk prediction 

model for perioperative mortality in non-cardiac surgery. Br. J. Surg. 

2019; 106: 1549–57. DOI:10.1002/bjs.11232

[7]	 Заболотских И. Б., Трембач Н. В., Мусаева Т. С. и др. Националь
ное многоцентровое проспективное обсервационное исследова-
ние «Роль сопутствующих заболеваний в стратификации риска 
послеоперационных осложнений» — ​STOPRISK: протокол ис-
следования. Вестник интенсивной терапии им. А. И. Салтанова. 
2022; 4: 24–35. DOI: 10.21320/1818‑474X‑2022‑4‑24‑35 [Zabo
lotskikh I. B., Trembach N. V., Musaeva T. S., et al. National multicenter 
prospective observational study “The role of concomitant diseases 
in poSTOPerative complications RISK stratification — ​STOPRISK”: 
study protocol. Annals of Critical Care. 2022; 4: 24–35. DOI: 10.213
20/1818‑474X‑2022‑4‑24‑35 (In Russ)]

[8]	 Заболотских И. Б., Трембач Н. В., Магомедов М. А. и др. Возмож
ности предоперационной оценки риска неблагоприятного ис-
хода абдоминальных операций: предварительные результа-
ты многоцентрового исследования STOPRISK. Вестник интен-
сивной терапии им. А. И. Салтанова. 2020; 4: 12–27. DOI: 10.21
320/1818‑474X‑2020‑4‑12‑27 [Zabolotskikh I. B., Trembach N. V., 
Magomedov M. A., et al. Possibilities of  preoperative assessment 
of the risk of an adverse outcomes after abdominal surgery: prelim-
inary results of the multicenter STOPRISK study. Annals of Critical 
Care. 2020; 4: 12–27. DOI: 10.21320/1818‑474X‑2020‑4‑12‑27 (In 
Russ)]

[9]	 International Surgical Outcomes Study (ISOS) group. Global patient 
outcomes after elective surgery: prospective cohort study in 27 low-, 
middle- and high-income countries. Br J Anaesth. 2017; 119(3): 553. 
DOI: 10.1093/bja/aew316

[10]	 Pearse R. M., Moreno R. P., Bauer P., et al. Mortality after  surgery 
in Europe: a 7 day cohort study. Lancet. 2012; 380(9847): 1059–65. 
DOI: 10.1016/S0140‑6736(12)61148‑9

[11]	 Brynjarsdottir E. D., Sigurdsson M., Sigmundsdottir E., et al. Prospective 
study on long-term outcome after abdominal surgery Observational 
Study. Acta Anaesthesiol Scand. 2018; 62(2): 147–58. DOI: 10.1111/
aas.13025

[12]	 Hackett N. J., De Oliveira G. S., Jain U. K., Kim J. Y. ASA class is a reli-
able independent predictor of medical complications and mortal-
ity following surgery. Int J Surg. 2015; 18: 184–90. DOI:10.1016/j.
ijsu.2015.04.079 

[13]	 Simões C. M., Carmona M. J.C., Hajjar L. A., et al. Predictors of major 
complications after elective abdominal surgery in cancer patients. 
BMC Anesthesiol. 2018; 18(1): 49. DOI: 10.1186/s12871‑018‑0516‑6



56

PERIOPERATIVE MANAGEMENT 
ВЕ

С
ТН

И
К 

И
Н

ТЕ
Н

С
И

ВН
О

Й
 Т

ЕР
А

П
И

И
 И

М
ЕН

И
 А

.И
. С

А
Л

ТА
Н

О
ВА

 |
 A

N
N

AL
S 

O
F 

C
RI

TI
C

AL
 C

AR
E 

| 
20

23
  

| 
3

[14]	 Cohan J. N., Bacchetti P., Varma M. G., Finlayson E. Outcomes af-
ter ileoanal pouch surgery in frail and older adults. J Surg Res. 2015; 
198(2): 327–33. DOI: 10.1016/j.jss.2015.04.014

[15]	 Jammer I., Wickboldt N., Sander M., et al. Standards for definitions 
and  use of  outcome measures for  clinical effectiveness research 
in perioperative medicine: European Perioperative Clinical Outcome 
(EPCO) definitions: a statement from the ESA-ESICM joint taskforce 
on perioperative outcome measures. Eur J Anaesthesiol. 2015; 32(2): 
88–105. DOI: 10.1097/EJA.0000000000000118

[16]	 User Guide for  the  2010 Participant Use Data File. Chicago, IL: 
American College of Surgeons National Surgical Quality Improvement 
Program, 2011.

[17]	  Katayama H., Kurokawa Y., Nakamura K., et al. Extended Clavien-
Dindo classification of  surgical complications: Japan Clinical 
Oncology Group postoperative complications criteria. Surg Today. 
2016; 46(6): 668–85. DOI: 10.1007/s00595‑015‑1236‑x

[18]	 Gianotti L., Sandini M., Biffi R., et al. Determinants, time trends 
and dynamic consequences of postoperative hyperglycemia in non-
diabetic patients undergoing major elective abdominal surgery: 
A  prospective, longitudinal, observational evaluation. Clin Nutr. 
2019; 38(4): 1765–72. DOI: 10.1016/j.clnu.2018.07.028

[19]	 Skorus U., Rapacz K., Kenig J., et al. The  significance of  comorbidi-
ty burden among older patients undergoing abdominal emergen-
cy or elective surgery. Acta Chir Belg. 2021; 121(6): 405–12. DOI:  
10.1080/00015458.2020.1816671

[20]	 Charlson M. E., Pompei P., Ales K. L., MacKenzie C. R. A new method 
of classifying prognostic comorbidity in  longitudinal studies: de-
velopment and validation. J Chronic Dis. 1987; 40(5): 373–83. DOI:  
10.1016/0021‑9681(87)90171‑8

[21]	 Charlson M., Szatrowski T. P., Peterson J., Gold J. Validation of a com-
bined comorbidity index. J Clin Epidemiol. 1994; 47(11): 1245–51. 
DOI: 10.1016/0895‑4356(94)90129‑5

[22]	 Suidan R. S., Leitao M. M. Jr., Zivanovic O., et al. Predictive value 
of the Age-Adjusted Charlson Comorbidity Index on perioperative 
complications and survival in patients undergoing primary debulking 
surgery for advanced epithelial ovarian cancer. Gynecol Oncol. 2015; 
138(2): 246–51. DOI: 10.1016/j.ygyno.2015.05.0341

[23]	 Fu M. C., Ondeck N. T., Nwachukwu B. U., et al. What Associations 
Exist Between  Comorbidity Indices and  Postoperative Adverse 
Events After Total Shoulder Arthroplasty? Clin Orthop Relat Res. 
2019; 477(4): 881–90. DOI: 10.1097/CORR.0000000000000624

[24]	 Yi B. C., Gowd A. K., Agarwalla A., et al. Efficacy of the modified Frailty 
Index and  the  modified Charlson Comorbidity Index in  predict-
ing complications in  patients undergoing operative management 
of proximal humerus fracture. J Shoulder Elbow Surg. 2021; 30(3): 
658–67. DOI: 10.1016/j.jse.2020.06.014

[25]	 Le Manach Y., Collins G., Rodseth R., et al. Preoperative Score 
to  Predict Postoperative Mortality (POSPOM): Derivation and  
Validation. Anesthesiology. 2016; 124(3): 570–9. DOI:10.1097/
ALN.0000000000000972

[26]	 Bilimoria K. Y., Liu Y., Paruch J. L., et al. Development and evaluation 
of the universal ACS NSQIP surgical risk calculator: a decision aid 
and informed consent tool for patients and surgeons. J Am Coll Surg. 
2013; 217(5): 833–42.e423. DOI: 10.1016/j.jamcollsurg.2013.07.385

[27]	 Biccard B. M., Madiba T. E., Kluyts H. L., et al. Perioperative patient out-
comes in the African Surgical Outcomes Study: a 7-day prospective 
observational cohort study. Lancet. 2018; 391(10130): 1589–98. 
DOI: 10.1016/S0140‑6736(18)30001‑1


