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Abstract. Prolonged blockades reduce the depressive effect on the parameters of external 

respiration and improve analgesia in the postoperative period. The effects of variants of combined 

general anesthesia with ventilator on external respiration parameters and analgesia level in the 

postoperative period were determined in 162 patients with surgical abdominal diseases with 

various variants of combined general anesthesia with ventilator and extracurricular morphine 

blockades in comparable groups. In group 1 (control) (n=64), patients were operated under 

combined general anesthesia with ventilator and NLA drugs. In group 2 (comparison), patients 

(n=54) were operated on against the background of combined general anesthesia with ventilator 

and epidural morphine analgesia; in group 3 patients (n=46), combined general anesthesia with a 

ventilator was performed under conditions of paravertebral morphine analgesia. The groups 

analyzed changes in the parameters of external respiration and the level of analgesia on a visual 

analog scale in the postoperative period. It was revealed that combined general anesthesia with a 

ventilator against the background of paravertabral morphine administration implements a less 

pronounced depression of the parameters of external respiration and prolonged effective anesthesia 

in the postoperative period. 

Keywords: extracurricular morphine analgesia, surgical diseases of the abdominal cavity, 

parameters of external respiration, evaluation of the effectiveness of analgesia by VAS. 
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Introduction 

It is known that the inclusion of conductive anesthesia in the anesthetic manual helps to 

reduce the severity of adverse effects on gas exchange in the lungs [13]. In addition, the use of 

prolonged blockades improves the assessment of analgesia in the postoperative period [10]. 

The task of the study. 
To evaluate the effect of options of combined anesthesia with ventilator and extradural 

morphine blockades on the parameters of external respiration and the level of analgesia on a visual 

analog scale (VAS) in the postoperative period in patients using these techniques 

Material and method 

To solve this problem, 162 patients with various surgical diseases of the abdominal cavity 

were examined. The patients were operated on as planned after appropriate preparation and 

examination. 

The patients were divided into 3 groups depending on the method of anesthesia: group 1 – 

patients who were operated under general combined anesthesia with ventilator and NLA 

preparations – 64 people; 

Group 2 – patients in whom general combined anesthesia with ventilator was performed 

against the background of epidural morphine analgesia – 54 people; 

Group 3 – patients, who underwent general combined anesthesia with a ventilator under 

conditions of paravertebral morphine blockade – 46 people. 

Of the 162 patients examined at the stages of surgical operations and in the first three days 

of the postoperative period, there were 118 women (78.8%) and 44 men (21.2%). The groups were 

comparable by gender, age, weight of talus, height, volume of surgical interventions and severity of 

surgical and anesthetic risk on the MNOAR scale. 

Combined general anesthesia with ventilator and NLA drugs represented a modification of 

the classical technique. Premedication: atropine in usual dosages of 0.1 mg / kg, diphenhydramine 

10-20 mg, 1/2-1/3 doses of droperidol at the rate of 0.2 mg / kg of body weight, depending on the 

condition, age, blood pressure. Introductory anesthesia with sodium thiopental at a dose of 6-8 mg 

/kg.Myoplegia was supported by arduan in conventional doses (0.05 mg/kg). Ventilation with 

nitrous-oxygen mixture 2:1. Analgesia and vegetative protection were provided by fentanyl at a 

dose of 0.01 mg / kg h and droperidol at a dose of 0.2 mg / kg h. Drug-induced sleep was further 

deepened by seduxen and ketamine at doses of 0.17 mg/kg hour and 1 mg/kg hour. 

To perform combined general anesthesia with a ventilator in the conditions of epidural 

analgesia, the epidural space was catheterized according to the generally accepted method at the 

appropriate level of the operation. Morphine hydrochloride was used at a dose of 0.08-0.1 mg/kg, 

taking into account the age and condition of the patient (on average 5-8 mg) in 6-8 ml of saline 

solution. 

During catheterization of the paravertebral space after anesthesia of the interstitial space, the 

needle moved in the segital direction with a deviation from the midline of 10-20 degrees maximum 

with simultaneous administration of 0.25% novocaine ( if another anesthetic is intolerant) until the 

appearance of the "loss of resistance" test in the nearest cellular paravertebral space. Since the 

movement of the needle was necessarily preceded by the introduction of a local anesthetic, slight 

signs of irritation of the spinal roots appear before the moment when further manipulations can 

damage the structure of the spinal nerves. If it was necessary to identify the position of the needle, 

the spinal roots were blocked with a local anesthetic or ultrasound control, as with the ESP block. 

The fiber in the paravertebral space is denser than in the epidural, which will require a lot of effort. 

After fixing the catheter, morphine hydrochloride was injected at a dose of 8 mg in 6-8 ml of saline 

solution. 

In the future, the scheme was as follows: premedication – atropine in normal dosages, 

diphenhydramine 10-20 mg, droperidol 0.05-0.1 mg / kg of weight. Introductory anesthesia and 

intubation are similar to group 1 patients. Anesthesia was maintained by inhalation of nitrous oxide 
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with oxygen in a ratio of 2:1, if necessary, the hypnotic effect was potentiated by bolus 

administration of seduxen 0.12 mg / kg hour or ketamine at a dose of 0.7 mg / kg hour. 

When using general combined anesthesia with a ventilator against the background of 

epidural analgesia with morphine, analgesia and vegetative protection were enhanced with fentanyl 

and droperidol at doses of 0.004 mg/kg hour and 0.07 mg/kg hour. When using general combined 

anesthesia with a ventilator against the background of paravertebral analgesia with morphine, the 

doses of fentanyl and droperidol were 0.005 mg / kg hour and 0.07 mg / kg hour. 

In order to assess the degree of possible negative impact of the studied variants of the 

anesthetic aid on the parameters of external respiration, the following parameters were recorded 

using a ventilometer and monitoring equipment of the Johnson and Johnson company of the 

Criticon type: respiratory volume (RV), minute volume of respiration (MVR), respiratory rate (RR), 

saturation (Sat) – percentage of oxygen content in arterial blood. Studies were conducted before and 

1 hour after surgery in 36 patients, 12 each in a group with different methods of anesthetic support. 

The intensity of pain and the degree of analgesia were assessed by the visual analog pain 

scale (VAP) on 1, 2, 3 days of the postoperative period. 

The results and discussion 

The dynamics of external respiration indicators in the conditions of various variants of the 

anesthetic manual is presented in Table 1. 

 

Table 1 

Dynamics of indicators of external respiration  

in the conditions of various variants of the anesthetic manual 
Indicators Before the operation After the operation 

 Group 1  

RV, l 0,490±0,00342 0,425±0,00432 

MVR, l/min 8,53±0,108 5,79±0,098* 

RR min-1 17,4±0,248 13,6±0,274* 

SatO2, % 97,63±3,163 92,86±3,859 

 Group2  

RV, l 0,480±0,00435 0,053±0,00641* 

MVR, l/min 8,25±0,0904 7,96±0,112 

RR min-1 17,2±0,216 14,4±0,196* 

SatO2, % 97,59±4,185 95,75±5,112 

 Group3  

RV, l 0;472±0,00525 0,462±0,00427 

MVR, l/min 7,798±0,126 7,39±0,204 

RR min-1 16,9±0,311 15,8±0,285 

SatO2, % 97,78±3,493 96,89±4,947 

 

• p<0.05 differences between the initial and subsequent stages are significant 

 

From the data presented in Table 1, it can be seen that the greatest changes were observed in 

the 1 group of patients. In particular, in this group, in the postoperative period, there was a 

significant decrease in MVR indicators by 32.2%, and RR indicators by 22% (p<0.05). At the same 

time, RV decreased by 13.3%, as for saturation, its level decreased by 5%. 

The dynamics of external respiration indicators in the comparison group, where the 

anesthetic aid was combined general anesthesia with a ventilator against the background of epidural 

morphine analgesia, there were some features. Thus, in the postoperative period, there was a 

decrease in RR by 15.2% in relation to preoperative data. MVR and Sat changes were insignificant 

by 3.52% and 2% less than the preoperative level. 

When analyzing the parameters of external respiration in the study group, where combined 

general anesthesia with ventilator was used against the background of paravertebral analgesia with 
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morphine, a decrease in average values was noted: RV to 2.1%, MVR by 7.4%, RR by 6.5%, Sat by 

1.02% compared with baseline data (p<0.05). 

The data obtained allow us to conclude that the greatest respiratory depression was observed 

in the group of patients operated under the conditions of the first variant of combined general 

anesthesia with a ventilator. The absence of significant dynamics in the parameters of external 

respiration at the stages of the study in patients operated under the conditions of 3 variants of the 

anesthetic manual indicates a minimal negative effect of combined general anesthesia with 

ventilator and paravertebral analgesia with morphine on the functions of external respiration. 

Our studies have allowed us to establish differences in the need for pharmacological support 

of the perioperative period in different groups of patients, depending on the anesthetic support. 

Thus, when using methods of combined general anesthesia with a ventilator against the background 

of epidural and paravertebral analgesia with morphine, there was a significant decrease in fentanyl 

consumption by 50% and 60% (p<0.05), droperidol by 75% (p<0.05), seduxene and ketamine by 

30% (p<0.05) compared with the needs of the above-mentioned drugs in patients operated under 

general combined anesthesia with ventilator and NLA preparations. The need for non-depolarizing 

muscle relaxants in groups 2 and 3 decreased by 25% (p<0.05) in comparison with the control 

group. In this regard, a more rapid exit of patients from the state of general anesthesia is natural: 

group 2 -8.1 ± 1.4 min, group 3-8.4 ± 2.1 min. 

 

Table 2 

Dependence of the duration and effectiveness of analgesia on the volume  

of surgery on the background of paravertebral morphine administration 
The nature of the 

operation 

quantity Duration of analgesia (hours) 

  1 day 2 day 3  day 

  9-10 

points 

6 

points 

9-10 

points 

6 

points 

9-10 

points 

6 

points 

Cholecystectomy 30 10,2± 

1,74 

6,4± 

1,12 

16,4± 

0,98 

8,2± 

1,64 

 - - 

Abdominal wall plastic 

surgery 

5 10,2± 

1,74 

6,4± 

1,12 

16,4± 

0,98 

8,2± 

1,64 

- - 

Gastroenteroanastamosis 3 10,2± 

1,74 

6,4± 

1,12 

16,4± 

0,98 

8,2± 

1,64 

- - 

Operation in the 

hepatoduodenal  zone 

5 6,8± 

1,24 

12,6± 

1,86 

10,2± 

1,9 

11,6± 

1,26 

16,4± 

0,88 

8,21± 

1,83 

Gastricresection 2 “-“ “-“ “-“ “-“ “-“ “-“ 

Gastrectomy 1 “-“ “-“ “-“ “-“ “-“ “-“ 

 

10 minutes after extubation, analgesia in a group of patients where the perioperative period 

was provided with general combined anesthesia with ventilator and paravertebral analgesia with 

morphine (Table 2), 

It differed slightly from the same indicator in group 2 of patients where morphine epidural 

analgesia was used (Table 3) 8.2±0.1 points and 9.2±0.09 points, respectively (p<0.05). Whereas, 

the difference between the quality of analgesia in groups 1 and 3 of patients was more significant 

5.8 ± 0.01 points and 8.2± 0.1 points, respectively  (p<0.05). 

The time of analgesia recorded during the first 3 days after surgery in patients operated 

under conditions of epidural administration morphine was varied from 16 to 36 hours, under 

conditions of paravertebral opiate blockade from 14 to 28 hours, averaging 24.4 ±1.34 hours and 

19.8±3.6 hours (p<0.05). 

Our studies have shown that the effectiveness depended on the degree of trauma of the 

operation. Especially this dependence was traced in the temporal and qualitative aspect in 1 day of 

observation against the background of 1 epidural morphine application. After operations in the 1st 



ISSN 2409-563X. MEDICUS. 2024. № 9 (63). 

 

 

10 

 

subgroup, analgesia lasted 16.0± 1.86 hours, and after operations in the 2nd subgroup 11.3± 0.87 

hours, which corresponded to 70% and 45.4% respectively of the total time of the analgesic effect. 

Against the background of 1 paravertebral injection of morphine, analgesia of the same quality was 

10.2 ± 1.74 and 6.8 ± 1.24 hours, accounting for 60.1% and 28.6% of the total time of anesthesia, 

respectively, which is significantly less than similar indicators in the previous group of patients (p< 

0.05). 

With each subsequent administration of morphine, the period of analgesia with an estimate 

of 8-10 points increased, and the duration of analgesia by 6 points decreased in both study groups. 

The duration of the "satisfactory" analgesia effect under the conditions of paravertebral 

administration of opiate was significantly longer on the 2nd day after surgery in 1 subgroup of 

patients by 2 times (p<0.05), in the 2nd subgroup by 55% (p<0.05), on the 3rd day by 47.7% 

(p<0.05), respectively, than the duration of analgesia of similar quality under conditions of 

epidurally administered morphine. 

 

Table 3 

Duration and effectiveness of analgesia during operations performed  

against the background of epidural morphine 
The nature of the operation quantity Duration of analgesia (hours) 

  1 day 2 day 3  day 

  9-10 

points 

6 

points 

9-10 

points 

6 

points 

9-10 

points 

6 

points 

Cholecystectomy 27 16,0± 

1,86 

6,8± 

1,42 

20,4± 

1,34 

4,0± 

1,96 

22,0± 

1,64 

4,2± 

1,34 

Abdominal wall plastic 

surgery 

6 16,0± 

1,86 

6,8± 

1,42 

20,4± 

1,34 

4,0± 

1,96 

22,0± 

1,64 

4,2± 

1,34 

Qastroenteroanastamosis 2 16,0± 

1,86 

6,8± 

1,42 

20,4± 

1,34 

4,0± 

1,96 

22,0± 

1,64 

4,2± 

1,34 

Amputation of the uterus 2 16,0± 

1,86 

6,8± 

1,42 

20,4± 

1,34 

4,0± 

1,96 

22,0± 

1,64 

4,2± 

1,34 

Operation in the 

hepatoduodenal zone 

4 11,3± 

0,87 

13,6± 

0,84 

16,6± 

0,88 

6,4± 

0,67 

19,4± 

0,72 

4,3± 

0,87 

Gastricresection 8 “-“ “-“ “-“ “-“ “-“ “-“ 

Intestinal resection 2 “-“ “-“ “-“ “-“ “-“ “-“ 

Gastrectomy 1 “-“ “-“ “-“ “-“ “-“ “-“ 

Total 52       

 

Thus, in comparison with traditional combined general anesthesia with ventilators and NLA 

preparations, the use of paravertebral and epidural analgesia with opiates as a component of an 

anesthesiological aid allows to reduce the total dose of narcotic analgesics, sedatives and 

intravenous anesthetics, thereby reducing the severity of post-acute depression. In addition, 

paravertebral morphine analgesia, although inferior in effectiveness to epidural, has a long-term 

antinociceptive effect with clinically acceptable quality of anesthesia. 

Conclusions: 

1. Combined general anesthesia with a ventilator on the background of preliminary 

paravertebral morphine administration provides at the stages of the perioperative period a less 

pronounced depression of the parameters of external respiration than combined general anesthesia 

with a ventilator and NLA preparations and combined general anesthesia on the background of 

epidural analgesia with an opiate. 

2. Paravertebral administration of morphine allows for effective and prolonged anesthesia in 

the postoperative period and can be the method of choice of anesthetic protection after surgery on 

abdominal organs. 
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Аннотация. Длительные блокады уменьшают депрессивный эффект на параметры 

внешнего дыхания и улучшают аналгезию в послеоперационном периоде. Оценка параметров 

внешнего дыхания и аналгезии в послеоперационном периоде при различных вариантах 

комбинированной общей анестезии с ИВЛ на фоне НЛА и экстрадуральных блокад 

морфином. Определяли влияния вариантов комбинированной общей анестезии с ИВЛ на 

показатели внешнего дыхания и уровень аналгезии в послеоперационном периоде у 162 

больных с хирургическими заболеваниями брюшной полости при различных вариантах 

комбинированной общей анестезии с ИВЛ и экстрадуральными блокадами морфином в 

сопоставимых группах. В 1 группе (п=64) больные оперированы в условиях комбинированной 

общей анестезии с ИВЛ и препаратами НЛА. Во 2 группе  больные (п=54) оперированы на 

фоне комбинированной общей анестезии с ИВЛ и эпидуральной аналгезией морфином; в 3 

группе больных (п=46) комбинированную общую анестезию с ИВЛ проводили в условиях 

паравертебральной аналгезии морфином. Изменения параметров внешнего дыхания и 

уровень аналгезии по визуальной аналоговой шкале в послеоперационном периоде в 

исследуемых группах больных. Выявлено, что комбинированная общая анестезия с ИВЛ на 

фоне паравертабрального введения морфина реализует менее выраженную депрессию 

параметров внешнего дыхания и продолжительное эффективное обезболивание в 

послеоперационном периоде. 

Ключевые слова: экстрадуральная аналгезия морфином, хирургические заболевания 

органов брюшной полости, параметры внешнего дыхания, оценка эффективности аналгезии 

по ВАШ. 
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Abstract. Changes in hemodynamic parameters are partly a response to surgical trauma. 

Assessment of the adequacy and safety of options for anesthetic protection, taking into account the 

parameters of central hemodynamics, in 162 patients with surgical diseases of the abdominal cavity 

with various variants of general anesthesia with ventilator and extracurricular morphine blockades 

in comparable groups. In group 1 (control) (n=64), patients were operated under combined general 

anesthesia with ventilator and NLA preparations; in group 2, patients (n=54) were operated on the 

background of combined general anesthesia with ventilator and epidural analgesia with morphine; 

in group 3 (n=46), patients underwent combined general anesthesia with ventilator it was 

performed under conditions of paravertebral morphine blockade. Changes in the parameters of 

central hemodynamics were analyzed in the groups. It was determined that in the group of patients 

where paravertebral analgesia with morphine was used, the studied parameters were more 

adequate 

Keywords: surgical diseases of the abdominal cavity, combined general anesthesia with 

ventilator, extracurricular morphine analgesia, central hemodynamic parameters. 

 

Introduction 

Changes in hemodynamic parameters during surgical interventions are not only a response 

to pharmacological agents used for anesthesia, but are also a response to surgical trauma [3, 7]. In 

this regard, when assessing the adequacy of analgesia of the operation, the main thing is to 

determine the limits of deviations of physiological functions in operated patients [3, 6]. 

The task of the study. Assess the adequacy and safety of anesthetic protection. 

Hemodynamic parameters in patients undergoing surgical interventions with various variants of 

combined anesthesia with ventilator and extracurricular morphine blockades. 

Material and method 

To solve this problem, 162 patients with various surgical diseases of the abdominal cavity 

were examined. The patients were operated on as planned, underwent the necessary training and 

examination. 

                                                           

 © Fomichev V.A., Maloletneva A.Y., Busin A.S. / Фомичев В.А., Малолетнева А.Ю., Бусин А.С., 2024 
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The patients were divided into 3 groups depending on the method of anesthesia: group 1 – 

patients who were operated under general combined anesthesia with ventilator and NLA 

preparations – 64 people; 

Group 2 – patients in whom general combined anesthesia with ventilator was performed 

against the background of epidural morphine analgesia – 54 people; 

Group 3 – patients, who underwent general combined anesthesia with a ventilator under 

conditions of paravertebral morphine blockade – 46 people. 

Of the 162 patients examined at the stages of surgical operations and in the first three days 

of the postoperative period, there were 118 women (78.8%) and 44 men (21.2%). The groups were 

comparable by gender, age, weight of talus, height, volume of surgical interventions and severity of 

surgical and anesthetic risk on the MNOAR scale. 

Combined general anesthesia with ventilator and NLA drugs represented a modification of 

the classical technique. Premedication: atropine in usual dosages of 0.1 mg / kg, diphenhydramine 

10-20 mg, 1/2-1/3 doses of droperidol at the rate of 0.2 mg / kg of body weight, depending on the 

condition, age, blood pressure. Introductory anesthesia with sodium thiopental at a dose of 6-8 mg 

/kg.Myoplegia was supported by arduan in conventional doses (0.05 mg/kg). Ventilation with 

nitrous-oxygen mixture 2:1. Analgesia and vegetative protection were provided by fentanyl at a 

dose of 0.01 mg / kg h and droperidol at a dose of 0.2 mg / kg h. Drug-induced sleep was further 

deepened by seduxen and ketamine at doses of 0.17 mg/kg hour and 1 mg/kg hour. 

To perform combined general anesthesia with a ventilator in the conditions of epidural 

analgesia, the epidural space was catheterized according to the generally accepted method at the 

appropriate level of the operation. Morphine hydrochloride was used at a dose of 0.08-0.1 mg/kg, 

taking into account the age and condition of the patient (on average 5-8 mg) in 6-8 ml of saline 

solution. 

During catheterization of the paravertebral space after anesthesia of the interstitial space, the 

needle moved in the segital direction with a deviation from the midline of 10-20 degrees maximum 

with simultaneous administration of 0.25% novocaine 9 if another anesthetic is intolerant) until the 

appearance of the "loss of resistance" test in the nearest cellular paravertebral space. Since the 

movement of the needle was necessarily preceded by the introduction of a local anesthetic, slight 

signs of irritation of the spinal roots appear before the moment when further manipulations can 

damage the structure of the spinal nerves. If it was necessary to identify the position of the needle, 

the spinal roots were blocked with a local anesthetic or ultrasound control, as with the ESP block. 

The fiber in the paravertebral space is denser than in the epidural, which will require a lot of effort. 

After fixing the catheter, morphine hydrochloride was injected at a dose of 8 mg in 6-8 ml of saline 

solution. 

In the future, the scheme was as follows: premedication – atropine in normal dosages, 

diphenhydramine 10-20 mg, droperidol 0.05-0.1 mg / kg of weight. Introductory anesthesia and 

intubation are similar to group 1 patients. Anesthesia was maintained by inhalation of nitrous oxide 

with oxygen in a ratio of 2:1, if necessary, the hypnotic effect was potentiated by bolus 

administration of seduxen 0.12 mg / kg hour or ketamine at a dose of 0.7 mg / kg hour. 

When using general combined anesthesia with a ventilator against the background of 

epidural analgesia with morphine, analgesia and vegetative protection were enhanced with fentanyl 

and droperidol at doses of 0.004 mg/kg hour and 0.07 mg/kg hour. When using general combined 

anesthesia with a ventilator against the background of paravertebral analgesia with morphine, the 

doses of fentanyl and droperidol were 0.005 mg / kg hour and 0.07 mg / kg hour. 

Studies of the parameters of central hemodynamics were carried out by the method of 

integral rheography according to Tishchenko in 75 patients, taking into account the peculiarities of 

anesthesiological support, 3 groups of 25 people per group were allocated. Indicators were 

recorded: before the operation (stage 1), at the most traumatic moment of the operation (stage 2), in 

the postoperative period on the background of a ventilator (stage 3), after surgery on the 

background of spontaneous breathing (stage 4). The values of the following parameters were 
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evaluated: circulating blood volume (CBV), minute circulatory volume (MCV), shock volume 

(SV), shock index (SI), cardiac index (CI), central venous pressure (CVP), total peripheral 

resistance (TPR), average arterial pressure (AAP). 

Results and disscusion 

Parameters of  hemodynamic in 1 group of patient in Table 1. 

 

Table 1 

Hemodynamic parameters at the stages of combined  

general anesthesia with ventilator and nla drugs 
Indicator norm Stage 1 Stage 2 Stage 3 Stage 4 

SVml 102,12±7,15 95,23±11,10 89,98±8,50* 92,14±7,80 

CBVml/kg 

70-72 

69,73±1,86 61,74±3,30 63,81±1,70* 65,41±2,02* 

AAPmm Hg 109,07±3,25 105,72±2,85 107,54±2,83 108,11±2,02 

TPRdin s sm-5 

(1300) 

1019,1±109,3 1409,8±157,6* 1290,6±50,7* 1210,3±108,8* 

CI l/min 2 m2 

4.0 

4,99±0,47 4,41±0,49 4,40±0,43* 4,40±0,52* 

SI ml/m2 

45-55 

58,87±4,78 54,05±6,18 51,35±4,77 51,10±5,11 

MCV l/min 

6-7 

9,29±0,71 7,49±0,91* 7,82±0,77* 7,96±0,96* 

CVPmm water (60-

120) 

83,4±2,16 75,1±2,64* 82,3±2,11 82,6±2,14 

 

* differences between the initial and subsequent stages are significant (p<0.05) 

 

As can be seen from the data presented in Table 1, a consistent decrease in CI and SI 

indicators at the stages of surgical intervention was revealed compared to the initial data. Thus, at 

stage 2, a decrease in these parameters was recorded by 16.6% and 8.2% below the baseline level 

(p<0.05). 

At the 3rd stage of the study, by the end of the operation, the level of CI and SI continued to 

decrease and became 11.7% and 12.8% lower than the baseline level (p<0.05). 

At the 4th stage of the study (after surgery on the background of spontaneous breathing), the 

levels of CI and SI remain reduced by 11.7% and 13.3% less than the baseline level (p<0.05). 

The tendency to decrease in the most traumatic moments of the operation was in the average 

indicators of SV by 7.3% (p<0.05), AAP 3.1% (p<0.05), CBV by 11.5% (p<0.05), SV by 19.4% 

(p<0.05), CVP by 10% (p<0.05) less than the initial level. 

At the 3rd stage of the study, a further decrease in the average level was noted only in SV by 

11.9% (p<0.05) less than the initial level. As for the AAP, CBV, SV, CVP  then they registered a 

slight increase of 1.7%. 3.2%, 4.2% and 8.8% compared to the previous stage. 

In the postoperative period (stage 4), although there was a further increase in hemodynamic 

parameters, they did not reach the initial level. SV was reduced by 9.8% (p<0.05), AAP by 0.8%. 

CBV by 6.2%,  CVP by 3.3%. 

During the study, a significant increase in TPR was recorded in this group of patients at the 

most traumatic moment of surgery by 38.2% (p<0.05) higher than the baseline level (Table 1). At 

stages 3 and 4, there was a gradual decrease in this parameter, but even after the completion of the 

operation, the average value of the TPR was 118.7% of the initial one. 

Thus, at the stages of surgical treatment under general anesthesia with a ventilator and NLA 

preparations, regular manifestations of hemodynamic reactions were recorded, which indicates a 

certain negative effect of surgical intervention on hemodynamics in patients. 
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The nature of hemodynamic changes at the stages of combined general anesthesia with 

ventilator in the conditions of epidural morphine analgesia is presented in Table 2. 

 

Table 2 

Hemodynamic parameters at the stages of combined general anesthesia  

with ventilator and epidural morphine analgesia 
Indicator norm Stage 1 Stage 2 Stage 3 Stage 4 

SVml 71,97±8,56 78,21±7,83 65,70±5,72 65,54±6,83 

CBVml/kg 

70-72 

63,85±3,86 70,06±5,50 70,57±2,86* 70,84±3,66 

AAPmm Hg 98,41±2,75 100,94±1,80 101,90±1,37 101,92±1,44 

TPRdin s sm-5 

(1300) 

1827,1±294,0 1918,3±327,7 1871,8±279,7 1842,1±310,4 

CI l/min 2 m2 

4.0 

3,82±0,54 4,40±0,54 3,47±0,34 3,47±0,41 

SI ml/m2 

45-55 

42,25±4,53 46,75±4,75 39,26±3,50 39,21±4,44 

MCV l/min 

6-7 

6,53±1,03 7,12±0,91 5,61±0,13* 5,56±0,59* 

CVPmm water 

(60-120) 

86,3±2,91 101,1±2,13* 103,2±2,04 103,6±1,89* 

 differences between the initial and subsequent stages are significant (p<0.05) 

 

When analyzing the results of the study at the most traumatic moments of the operation, a 

slight increase in the average values of the indicators was found: SV by 8.7%, SI by 10.7%,  and CI 

by 9.9% (p<0.05) in comparison with the initial data. 

Then, in the postoperative period (stages 3 and 4), there was a significant decrease in 

hemodynamic parameters below the level of stage 1 SV  by 8.8% and 9.0%, SI by 7.1% and 

7.7.2%, MCV by 15.1% and 15.9% from preoperative. 

In addition, an increase in the following indicators was registered at all stages: in 

comparison with the data of the 1st stage, the CBV increased by 9.7%, 10.5% and 10.9%, the CVP 

by 17.1%, 19.5% and 20.0% (p<0.05), and the AAP by 2.5%, 2.8% and 3.5%, respectively. There 

are grounds to associate such changes in hemodynamics with the insufficient effect of sympathetic 

blockade in the conditions of epidural morphine analgesia and the influence of infusion-transfusion 

therapy. 

When analyzing the level of TPR, it was revealed that there was a slight increase in this 

parameter at the 2nd stage of the study by 5% with its gradual decrease in the postoperative period 

to the initial level. 

Thus, during the study, changes in hemodynamic parameters were established, informing 

about the moderate stress of this homeostasis system. 

The hemodynamic features established at the stages of combined anesthesia with a ventilator 

against the background of paravertebral analgesia with morphine hydrochloride are presented in 

Table 3. 

First of all, in the most traumatic moments of the operation, a decrease in SVby 8.8%, AAP 

by 1.8%, SI by 2.3%, CI by 7.5%, MCV by 12.2% and CVP by 4.9% was found in comparison with 

the initial data (p<0.05). 

In the postoperative period (stages 3 and 4), there was an increase in average values and they 

exceeded the data of stage 1, respectively: SI by 5.36% and 8.2%, AAP by 1.35 and 1.4%, CVP by 

1.4% and 2.2%, and CI by 0.2%. At the same time, they remained reduced in relation to the 

preoperative period by 2.5% and the MCV by 6.6% less. The average values of CBV in this group 

of patients at each stage of the study increased slightly by 1.8%, 2.48% and 3.1%. 
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Table 3 

Hemodynamic parameters at the stages of combined general anesthesia  

with ventilator and paravertebral analgesia with morphine 
Indicator norm Stage 1 Stage 2 Stage 3 Stage 4 

SVml 68,23±4,37 68,28±5,82 66,53±5,38 66,87±6,88 

CBVml/kg 

70-72 

64,08±2,62 65,24±2,43 65,67±3,83 66,17±2,56 

AAPmm Hg 102,42±2,24 100,59±2,23 103,79±2,3 103,92±2.41 

TPR din s sm-5 

(1300) 

1517,5±155,7 1574,4±149,5 1617±115,6 1603,1±166,2 

CI l/min 2 m2 

4.0 

3,34±0,23 3,09±0,29* 3,34±0,27* 3,35±0!?* 

MCV l/min 

6-7 

5,99±0,99 5,26±0,59 5,60±0,36 5,60±0,76 

SI ml/m2 

45-55 

37,99±2,84 37,13±3,76 40,03±3,93 41,12±2,87* 

CPVmm water (60-

120) 

84,2±2,22 80,1±1,98 85,4±2,16 86,1±8,10 

 differences between the initial and subsequent stages are significant (p<0.05) 

 

TPR at the most traumatic moment of the operation increased by 10.3% compared to the 

data of stage 1, at stages 3 and 4 there was a slight decrease in this indicator, but it exceeded the 

initial values by 6.5% and 5.7% (p<0.05). 

Thus, changes in hemodynamics in the conditions of the studied version of the anesthetic aid 

are less pronounced than in patients of the control group 1, which may indicate more adequate 

anesthetic protection. 

Analysis of the main indicators of hemodynamics at the stages of operations under the 

conditions of the indicated variants of the anesthetic manual revealed that the most depressive effect 

on the circulatory system occurs against the background of surgical interventions performed using 

combined general anesthesia with ventilator drugs NLA. The use of opiates as a component of 

combined general anesthesia with ventilator paravertebral analgesia by the degree of effect on 

hemodynamic parameters is unreliably superior to that against the background of epidural analgesia 

with such drugs. But a significantly less pronounced increase in the OPS index at the stages of 

surgery under conditions of paravertabral analgesia with opiates, in contrast to the dynamics of this 

parameter in patients in the comparison group, allows us to judge the adequacy of the protection of 

this method. 

Conclusion 

Combined general anesthesia with a ventilator against the background of preliminary 

paravertebral morphine administration provides a less pronounced depression of hemodynamic 

parameters at the stages of the perioperative period compared with the recorded shifts in patients 

operated under general combined anesthesia with ventilator with NLA preparations. 
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Аннотация. Изменения показателей гемодинамики частично являются ответом на 

операционную травму. Оценка адекватности и безопасности вариантов 

анестезиологической защиты, учитывая параметры центральной гемодинамики, у 162 

больных с хирургическими заболеваниями органов брюшной полости при различных 

вариантах общей анестезии с ИВЛ и экстрадуральными блокадами морфином в 

сопоставимых группах. Оценка показателей центральной гемодинамики при различных 

вариантах комбинированной общей анестезии с ИВЛ И экстрадуральными блокадами 

морфином. В 1  группе (п=64) больные оперированы в условиях комбинированной общей 

анестезии с ИВЛ и препаратами НЛА; во 2 группе больные (п=54) оперированы на фоне 

комбинированной общей анестезии с ИВЛ и эпидуральной аналгезией морфином; в 3 группе 

(п=46) больных комбинированную общую анестезию с ИВЛ проводили в условиях 

паравертебральной блокады морфином. В группах определены и проанализировали изменения 

параметров центральной гемодинамики при изучаемых  вариантах анестезиологической 

защиты.. Определено, что в группе больных, где использовалась паравертебральная 

аналгезия морфином, изучаемые параметры более адекватны. 

Ключевые слова: хирургические заболевания брюшной полости, комбинированная 

общая анестезия с ИВЛ, экстрадуральная аналгезия морфином, показатели центральной 

гемодинамики. 
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Abstract. Cortisol and blood glucose indicators are markers of anti-stress protection. The 

dynamics of cortisol and blood glucose were determined in 162 patients with surgical diseases of 

the abdominal cavity with various variants of combined general anesthesia with ventilator and 

extracurricular morphine blockades in comparable groups. In group 1 (control) (n=64), patients 

were operated under combined general anesthesia with ventilator and NLA preparations, in group 2 

(comparison), patients (n=54) were operated on the background of combined general anesthesia 

with ventilator and epidural analgesia with morphine; in group 3 patients (n=46), combined 

general anesthesia with a ventilator was performed under conditions of paravertebral morphine 

analgesia. Changes in the concentration of cortisol and blood glucose were analyzed in the groups. 

It was revealed that the technology of anesthetic protection of patients with abdominal surgical 

interventions using paravertebral morphine administration is not accompanied by deviations of 

cortisol and blood glucose beyond the stress norm 

Keywords: surgical diseases of the abdominal cavity, cortisol and blood glucose indicators, 

extracurricular morphine analgesia. 

 

Introduction 

The process of implementing most variants of endotracheal anesthesia with a ventilator is 

inevitably accompanied by clinically unfavorable stimulation of the pituitary-adrenal system with 

subsequent hormone production [1, 9]. Therefore, among the criteria for the adequacy of 

antinociceptive protection, the determination of the concentration of cortisol in the blood plasma is 

a marker of the manifestation of the stress reaction of the body [2, 5]. Since glucose is one of the 

main components of the energy "raw material" of the body, the determination of its level at the 

stages of surgical treatment under various anesthesia options serves as one of the criteria for 

assessing the degree of anesthetic protection. 

The task of the study. To assess the adequacy of anesthetic protection based on the 

dynamics of cortisol and plasma glucose levels in the perioperative period in patients with various 

variants of combined general anesthesia with ventilator and extracurricular morphine blockades. 

                                                           

 © Fomichev V.A., Maloletneva A.Y., Busin A.S. / Фомичев В.А., Малолетнева А.Ю., Бусин А.С., 2024 



ISSN 2409-563X. MEDICUS. 2024. № 9 (63). 

 

 

22 

 

Material and method 

To solve this problem, 162 patients with various surgical diseases of the abdominal cavity 

were examined. The patients were operated on as planned, underwent the necessary training and 

examination. 

The patients were divided into 3 groups depending on the method of anesthesia: group 1 – 

patients who were operated under general combined anesthesia with ventilator and NLA 

preparations – 64 people; 

Group 2 – patients in whom general combined anesthesia with ventilator was performed 

against the background of epidural morphine analgesia – 54 people; 

Group 3 – patients who underwent general combined anesthesia with a ventilator under 

conditions of paravertebral morphine blockade – 46 people. 

Of the 162 patients examined at the stages of surgical operations and in the first three days 

of the postoperative period, there were 118 women (78.8%) and 44 men (21.2%). The groups were 

comparable by gender, age, weight of talus, height, volume of surgical interventions and severity of 

surgical and anesthetic risk on the MNOAR scale. 

Combined general anesthesia with ventilator and NLA drugs represented a modification of 

the classical technique. Premedication: atropine in usual dosages of 0.1 mg / kg, diphenhydramine 

10-20 mg, 1/2-1/3 doses of droperidol at the rate of 0.2 mg / kg of body weight, depending on the 

condition, age, blood pressure. Introductory anesthesia with sodium thiopental at a dose of 6-8 mg 

/kg.Myoplegia was supported by arduan in conventional doses (0.05 mg/kg). Ventilation with 

nitrous-oxygen mixture 2:1. Analgesia and vegetative protection were provided by fentanyl at a 

dose of 0.01 mg / kg h and droperidol at a dose of 0.2 mg / kg h. Drug-induced sleep was further 

deepened by seduxen and ketamine at doses of 0.17 mg/kg hour and 1 mg/kg hour. 

To perform combined general anesthesia with a ventilator in the conditions of epidural 

analgesia, the epidural space was catheterized according to the generally accepted method at the 

appropriate level of the operation. Morphine hydrochloride was used at a dose of 0.08-0.1 mg/kg, 

taking into account the age and condition of the patient (on average 5-8 mg) in 6-8 ml of saline 

solution. 

During catheterization of the paravertebral space after anesthesia of the interstitial space, the 

needle moved in the segital direction with a deviation from the midline of 10-20 degrees maximum 

with simultaneous administration of 0.25% novocaine ( if another anesthetic is intolerant) until the 

appearance of the "loss of resistance" test in the nearest cellular paravertebral space. Since the 

movement of the needle was necessarily preceded by the introduction of a local anesthetic, slight 

signs of irritation of the spinal roots appear before the moment when further manipulations can 

damage the structure of the spinal nerves. If it was necessary to identify the position of the needle, 

the spinal roots were blocked with a local anesthetic or ultrasound control, as with the ESP block. 

The fiber in the paravertebral space is denser than in the epidural, which will require a lot of effort. 

After fixing the catheter, morphine hydrochloride was injected at a dose of 8 mg in 6-8 ml of saline 

solution. 

In the future, the scheme was as follows: premedication – atropine in normal dosages, 

diphenhydramine 10-20 mg, droperidol 0.05-0.1 mg / kg of weight. Introductory anesthesia and 

intubation are similar to group 1 patients. Anesthesia was maintained by inhalation of nitrous oxide 

with oxygen in a ratio of 2:1, if necessary, the hypnotic effect was potentiated by bolus 

administration of seduxen 0.12 mg / kg hour or ketamine at a dose of 0.7 mg / kg hour. 

When using general combined anesthesia with a ventilator against the background of 

epidural analgesia with morphine, analgesia and vegetative protection were enhanced with fentanyl 

and droperidol at doses of 0.004 mg/kg hour and 0.07 mg/kg hour. When using general combined 

anesthesia with a ventilator against the background of paravertebral analgesia with morphine, the 

doses of fentanyl and droperidol were 0.005 mg / kg hour and 0.07 mg / kg hour. 

Considering that cortisol levels in the blood reflect the degree of stress and are recognized as 

markers of stress severity, we conducted studies of the dynamics of this indicator with the 
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Amerlight Cortisol kit. For our region, the normal concentration of cortisol in the serum of a healthy 

person at 9 o'clock in the morning corresponds to about 140-790 nM/l. 

Serum sampling was carried out in 30 people, 10 people in each group, differing in options 

for anesthetic support of operations at 8 stages: stage 1 – before surgery, stage 2 – after induction 

into anesthesia, stage 3 after skin incision, stage 4 – the main, most traumatic, stage 5 – the end of 

the operation, stage 6 – 1 hour after surgery, stage 7 – a day after surgery, stage 8 – 3 days after 

surgery. 

The calculations were carried out on the basis of the hormonal laboratory of the Road 

Clinical Hospital at art. Novosibirsk. 

For an indirect assessment of the adequacy of anesthetic protection, we used a glucose 

oxidant method for determining glucose in whole blood, serum and human blood plasma with 

"Novogluk" kits. 

Studies were conducted in 59 patients at 8 stages: stage 1 – before surgery, stage 2 – after 

induction into anesthesia, stage 3 – after a skin incision, stage 4 – the main, most traumatic, stage 6 

– 1 hour after surgery, stage 7 – a day after surgery, stage 8 – after 3 days after the operation. That 

is, a total of 472 studies of blood samples were conducted in 3 groups of patients, where group 1 

consisted of 22 patients, 2 – 19 patients and 3 – 18 patients. 

The results and its discussion 

The dynamics of cortisol content in blood plasma in patients operated in various versions of 

the anesthetic manual are presented in Table 1. 

The analysis of the data in Table 1 shows that the initial data of cortisol concentrations in all 

3 groups are in the upper limit of the norm, which indicates adaptation to emotional stress.Further, 

the results of the study demonstrate that in patients of the control group, plasma cortisol levels 

increased in the operational and postoperative periods. So at stage 2, the cortisol level was 23.4% 

higher than the initial one. There was a significant increase in cortisol by 36.39% at stage 3, 97.7% 

at stage 4, 116.7% at stage 5 and 116.57% at stage 5 above the preoperative level. Moreover, the 

maximal increase was noted at the 5th and 6th stages of the nearest postoperative period. 1 day after 

the operation, a decrease in this indicator was registered and it became 35.4% more (p<0.05) in 

relation to stage 1. Only on the 3rd day after surgery, the cortisol level was 366.38±23.8 nmol/l 

 

Table 1 

Dynamics of cortisol content in blood plasma at the stages  

of the study in patients operated under conditions of various variants of the anesthetic manual 

Nmol \ l 
Groups Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 

1  

п=10 

458,5± 

50,64 

565,8± 

27,62 

625,4± 

64,67* 

906,5± 

42,92* 

993,9± 

22,17* 

978,9± 

23,41* 

620,9± 

53,1* 

366,4± 

23,79 

2 

п=10 

565,6± 

38,30 

467,4± 

40,98 

538,5± 

38,44 

556,3± 

40,58 

523,2± 

42,67 

495,5± 

59,87 

488,3± 

36,7 

377,9± 

37,14 

3 

п=10 

535,9± 

63,99 

452,3± 

53,36 

408,5± 

43,99 

657,2± 

22,34 

560,2± 

62,92 

504,9± 

57,32 

514,9± 

47,87 

441,4± 

52,68 
 

*p<0.05 differences between the initial and subsequent stages are significant 

 

In group 2 of patients, there were no significant changes in the dynamics of cortisol levels 

(Table 1). There was a decrease in the concentration of the hormone at stage 2 by 17.4% in 

comparison with the initial data. Then, during the operation (3,4,5 stages), an increase in hormone 

levels was noted by 15.2%, 19% and 11.9% in relation to stage 2, but they remained 4.9%, 1.64% 

and 7.6% below the baseline level. 

After surgery (stages 6.7 and 8), there was again a decrease in the concentration of cortisol 

in the blood by 12.4%, 13.7% and 32.2%, respectively, in comparison with preoperative values. 
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When analyzing the dynamics of cortisol in the blood of patients of group 3, a decrease in 

the level of 25.5% and 23.8% was noted at the 2nd and 3rd stages of the study. At stages 4 and 5, 

the cortisol content in blood plasma increased by 22.65 and 4.53%, compared with the baseline 

data, but these differences were not statistically significant. Then, in the postoperative period, a 

decrease in the level of cortisol in blood plasma was recorded, which corresponded to a decrease in 

the concentration of cortisol by 5.9%, 4.0% and 24.3% compared with the 1st stage of the study 

(p>0.05). 

Thus, the results obtained allow us to conclude that in patients with operations under general 

combined anesthesia against the background of extradural blockades, there are no significant shifts 

in the content of cortisol in blood plasma, whereas in operations performed under combined general 

anesthesia with ventilators and NLA preparations, the dynamics of the hormone at the study stages 

indicated a reliable manifestation of a stress reaction. 

Studies of the dynamics of glucose in the blood were conducted in 59 patients operated on 

abdominal organs. The patients were divided into 3 groups depending on the anesthetic allowance. 

The data is presented in table 2.  

 

Table 2 

The dynamics of glucose concentration levels at the studied stages  

in the conditions of various variants of the anesthesiological manual 
Groups Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 

1 

п=22 

4,99± 

0,10 

4,79± 

0,17 

5,65± 

0,15* 

7,17± 

0,97* 

6,82± 

0,16* 

6,84± 

0,14* 

4,73± 

0,21 

4,73± 

0,21 

2 

п=19 

4,62± 

0,12 

4,75± 

0,13 

4,94± 

0,12 

6,17± 

0,14* 

5,04± 

0,12* 

4,95± 

0,22 

4,81± 

0,10 

4,80± 

0,11 

3 

п=18 

4,94± 

0,12 

4,64± 

0,39 

4,95± 

0,39 

6,35± 

0,09* 

5,52± 

0,08* 

5,10± 

0,24 

4,74± 

0,07 

4,83± 

0,11 

 

*p<0.05 differences between the initial and subsequent stages are significant 

 

In group 1, postoperative analgesia was provided by systemic administration of analgesics, 

in group 2, postoperative analgesia was carried out by epidural analgesia with morphine, in group 3, 

the postoperative period was provided by paravertebral analgesia with morphine. 

The data given in Table 2 inform about a constant increase in glucose levels in patients of 

group 1 (control). So at stage 2, the level of this indicator was already 6.6% higher than the initial 

one. At stage 3, there was a significant increase in the level of glycemia by 25.8%, although the 

average values of the level of glycemia did not exceed the upper limit of the norm. The most 

traumatic moment of the operation and the immediate postoperative period (stages 4.5 and 6) were 

characterized by hyperglycemia and it significantly exceeded the baseline data by 59.7%, 51.0% 

and 54.5%. Then (stages 7 and 8) there was a decrease in glucose levels, but it exceeded the value 

of stage 1 by 5.0%. This information confirms the opinion that under general anesthesia, surgical 

intervention is accompanied by excess catabolic processes and significant stress in the carbohydrate 

metabolism system. 

The increase in blood glucose concentration in group 2 patients was recorded only at the 

most traumatic moment of the operation and was leveled only after its completion. The average 

values were 33.5% and 9.2% higher than the glucose level at stage 1 (p<0.05), although the average 

value did not exceed the average values of the norm. At 5,7,8 stages, there was a decrease in the 

concentration of glucose in the blood, but the values of these indicators remained 7.1%, 4.1% and 

3.8% higher than the initial one. 

In group 3 of the study, a significant increase in glucose by 28.5% and 11.7% was also 

recorded at stages 4 and 5 (p<0.05). In the postoperative period, the concentration of glucose in the 

blood decreased and was lower than the baseline level by 4.1% and 2.2%. 
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Thus, taking into account the dynamics of the described indicators, it can be reasonably 

assumed that general combined anesthesia with a ventilator in the conditions of extradural 

blockades provides more adequate protection against surgical aggression than traditional 

endotracheal anesthesia with NLA preparations, while maintaining a rational manifestation of 

adaptive mechanisms of adaptive exchange. 

Our studies of the dynamics of the postoperative period in patients operated under 

conditions of different variants of combined anesthesia with a ventilator revealed more favorable 

reliable differences in the dynamics of responses of the pituitary-adrenal system and carbohydrate 

metabolism of patients operated under conditions of variants of combined general anesthesia with a 

ventilator against the background of extradural blockades compared with changes in similar 

indicators against the background of endotracheal anesthesia with NLA drugs 

Conclusion 

The use of paravertebral analgesia of opiates and the technology of anesthetic protection of 

patients with abdominal surgical interventions reduces the negative manifestations of stress 

reactions, which is expressed by deviations of cortisol and glucose, the values of which do not 

exceed the stress norm. 
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Аннотация. Показатели кортизола и глюкозы крови являются маркерами 

антистрессовой защиты. Определение динамики показателей кортизола и глюкозы крови 

для оценки  адекватности анестезиологической защиты у изучаемых вариатов 

анестезиологических пособий. Определяли динамику кортизола и глюкозы крови у 162 

больных с хирургическими заболеваниями брюшной полости при различных вариантах 

комбинированной общей анестезии с ИВЛ и экстрадуральными блокадами морфином в 

сопоставимых группах. В 1 группе (п=64) больные оперированы в условиях комбинированной 

общей анестезии с ИВЛ и препаратами НЛА, во 2 группе  больные (п=54) оперированы на 

фоне комбинированной общей анестезии с ИВЛ и эпидуральной аналгезией морфином; в 3 

группе больных (п=46) комбинированную общую анестезию с ИВЛ проводили в условиях 

паравертебральной аналгезии морфином. В группах анализировали изменения концентрации 

кортизола и глюкозы крови. Определено, что комбинированная общая анестезия с ИВЛ  на 

фоне экстрадуральных блокад морфином обеспечивает большую стрессоустойчивость, чем 

комбинированная анестезия с ИВЛ препаратами НЛА. Выявлено, что технология 

анестезиологической защиты больных с абдоминальными хирургическими вмешательствами 

с использованием паравертебрального введения морфина не сопровождается отклонениями 

кортизола и глюкозы крови за пределы стресс-нормы 

Ключевые слова: хирургические заболевания органов брющной полости, показатели 

кортизола и глюкозы крови, экстрадуральная аналгезия морфином. 
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Abstract. The problem of mortality of hospitalised patients due to infection with antibiotic-

resistant hospital strains is a global one. Iran participates in the international programme GLASS, 

TrSCSS and implements the national surveillance programme INISS. In this article, the results of 

INISS and GBD IHME-WHO database survey are presented. In Iran, the problem of antibiotic 

resistance is as urgent as it is for the whole world, as 51 thousand people die every year due to 

sepsis associated with antibiotic resistance. 

Keywords: Iran, hospital infections, antibiotic resistance, GLASS, TrSCSS, GBD IHME-

WHO. 

 

The most important issue in the evaluation of the risk of infection in the hospital or while 

receiving medical care is the definition of this urgent and formidable phenomenon. As it is defined, 

“Hospital-acquired infections (HAIs) refer to infections that are not present at admission and occur 

within 48-72 hours after admission or up to 6 weeks after discharge, not during the incubation 

period” [17]. In 2010, WHO expands the concept of hospital-acquired infections to healthcare-

associated infections (HCAI) to include all out-of-hospital care, e.g., on the street, at school, in an 

ambulance. "Health care-associated infection, also referred to as “nosocomial” or “hospital” 

infection, is an infection occurring in a patient during the process of care in a hospital or other 

health care facility that was not present or incubating at the time of admission. HCAI can affect 

patients in any type of setting where they receive care and can also appear after discharge. 

Furthermore, they include occupational infections among staff [6]. Today, out of every 100 patients 

in acute-care hospitals, seven patients in high-income countries and 15 patients in low- and middle-

income countries will acquire at least one HAI during their hospital stay. On average, 1 in every 10 

affected patients will die from their HAI (WHO) [17]. However the overall prevalence of HAI in 

high-quality studies is significantly higher. Allegranzi et al. wrote (2011): “The total density of 

care-related infections in adult intensive care units was 47.9 per 1,000 patient days (95 % CI: 36.7-

59.1), which is at least three times higher than reported in the United States. Infection at the surgical 

site was the leading infection in hospitals (the total incidence was 5.6 per 100 surgical 

interventions), which is significantly higher than recorded in developed countries” [6].  

                                                           

 © Maksimenko L.V., Sattar Zahadat / Максименко Л.В., Саттар Захадат, 2024 
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There were 13.7 million (95 % CI: 10.9-17.1) infection-related deaths worldwide in 2019. 

More than half of the deaths, namely 7.7 million (95 % CI: 5.7-10.2) were associated with 33 

pathogens of bacterial nature, both resistant and susceptible to antimicrobials within 11 infectious 

syndromes. Deaths associated with 33 bacterial pathogens were found to comprise 13.6 % (95% CI: 

10.2-18.1) of all global deaths and 56.2 % (95 % CI: 52.1-60.1) of all sepsis-related deaths. Five 

leading bacterial pathogens (Staphylococcus aureus, Escherichia coli, Streptococcus pneumoniae, 

Klebsiella pneumoniae and Pseudomonas aeruginosa) were responsible for 54.9 % (95 % CI: 52.9-

56.9) of deaths among these 33 investigated bacteria. The deadliest infectious syndromes and 

pathogens varied by location and age. The age-standardized mortality rate associated with these 

bacterial pathogens was highest in the sub-Saharan Africa super-region, with 230 deaths (185-285) 

per 100 000 population, and lowest in the high-income super-region, with 52.2 deaths (37.4-71.5) 

per 100 000 population. Staphylococcus aureus was the leading bacterial cause of death in 135 

countries and was also associated with the most deaths in individuals older than 15 years, globally. 

Among children younger than 5 years, Streptococcus pneumoniae was the pathogen associated with 

the most deaths. In 2019, more than 6 million deaths occurred as a result of three bacterial 

infectious syndromes, with lower respiratory infections and bloodstream infections each causing 

more than 2 million deaths and peritoneal and intra-abdominal infections causing more than 1 

million deaths [9]. 

In the Gulf countries, S. aureus predominates among infections affecting inpatients, and the 

mortality rate does not exceed 25 cases per 100,000 population. Antimicrobial resistance (AMR) is 

one of the top global public health and development threats. It is estimated that bacterial AMR was 

directly responsible for 1.27 million global deaths and contributed to 4.95 million deaths in 2019 

[8]. 

The aim of this study is to determine the prevalence rate of hospital-acquired infections in 

Iran. 

Materials and Methods. This study included a review of publications since 2020 on the 

prevalence of hospital-acquired infections in the Islamic Republic of Iran according to PubMed and 

the Oxford University GBD IHME database. 

Nosocomial infections in Iran.  
Iran participates in the Global Antimicrobial Resistance and Use Surveillance System 

(GLASS), a WHO project designed to enhance worldwide antimicrobial resistance (AMR) 

surveillance and knowledge. The GLASS, the first worldwide cooperative attempt to standardize 

AMR surveillance, was introduced by the World Health Organization on October 22, 2015. GLASS 

was established to support the second goal of the GAP-AMR program, which is to “strengthen 

knowledge through surveillance and research.” Its purpose is to continue filling information gaps 

and provide guidance for initiatives at all levels. The Sixty-eighth World Health Assembly endorsed 

this goal in resolution WHA68.7 [12]. 

Iran participates in the tripartite AMR nation self-assessment survey known as TrACSS. The 

Food and Agriculture Organisation of the United Nations (FAO), the World Health Organisation 

(WHO), and the World Organisation for Animal Health (OIE) use the TrACSS program to monitor 

the global status of antibiotic resistance [11]. Multi-sectoral working group(s) or coordination 

mechanism committee on AMR established with Iranian Government leadership.  

The Iranian Hospital-Acquired Infection Surveillance System (INISS) was established in 

2005. Currently, INISS has been integrated with the national health care program under the Iranian 

Ministry of Health. Data collecting, epidemiological monitoring, infection control, public health 

impact, and healthcare professional education and training to increase knowledge of infection 

prevention and control techniques are among the functions of INISS. 

Antibiotic consumption in Iran (Islamic Republic of), for the period 2016 to 2021 by 

GLASS. In Iran, in 2021, the structure of antimicrobial drug consumption is represented by 

antibiotics (60.68 DDD/ 1000 inh./day), antimycotics and antifungals for systemic use (1.23 DDD/ 

1000 inh./day), antimalarials (1.0 DDD/ 1000 inh./day), antivirals for systemic use (0.94 DDD/ 



ISSN 2409-563X. MEDICUS. 2024. № 9 (63). 

 

 

29 

 

1000 inh./day), drugs for the treatment of tuberculosis (0.47 DDD/ 1000 inh./day), where DDD/ 

1000 inh./day means Defined Daily Doses per 1000 inhabitants in a day [7].  

Almost half of them 49.2% are access, 50.6% – watch, 0.1% – reserve, 0.1% – not classified 

or recommended [18].  

Among antibiotics, the highest consumption was found for macrolides, lincosamides and 

streptogramins (J01F) – 17.55 DDD/ 1000 inh./ day, beta-lactam antibacterials, penicillins (J01C) – 

17.51 DDD/ 1000 inh./day), other beta-lactam antibacterials (J01D) – 11.83 DDD/ 1000 inh./ day. 

Moreover, 96.8% of antibiotics are administered orally and only 3.2% parenterally. Azithromycin 

and amoxicillin absolutely prevailed among antibiotics. In 2021, they accounted for half (50.4%) of 

all antibiotics consumed. Moreover, azithromycin (AWaRe – Watch, J01F A10) accounted for 

27.4%, amoxicillin (AWaRe – Access, J01C A04) – 23% of all consumed antibiotics [7].  

So, understanding the structure of consumption of antibiotics and other antimicrobial drugs 

and their accessibility to the population allows researchers to link these data with antibiotic 

resistance and those negative consequences for the population such as mortality due to the inability 

to choose an effective antibiotic and cure infected patients. 

Composition of infection-related deaths in Islamic Republic of Iran by GBD IHME. 

The Global Burden of Disease (GBD) of Institution for health metrics and evaluation (IHME) 

approach endeavors to measure disability and death from a multitude of causes worldwide. It has 

grown over the past two decades into an international consortium of over 12,000 researchers, and its 

estimates are being updated annually. GBD work was institutionalized at the WHO, and the 

organization continued to update GBD findings. The most negative consequence of patients’ 

infection in a medical institution is sepsis. Sepsis causes death or disability. A life-threatening 

bodily response to infection characterized by organ dysfunction. The classification of the type of 

infection (and in severe cases, sepsis) is based on the classification of the affected organ system. In 

accordance with the GBD in 2019, 51,340 people died in Islamic Republic of Iran for whom sepsis 

was an immediate cause of death or was in the chain of events leading to their death (intermediate 

cause). This means that sepsis affects 60.90 people (from 42.33 to 85.58) per 100 thousand. 

Bacterial infection caused 36,515 deaths. Bacterial infections absolutely prevailed as a cause of 

sepsis. Bacterial infection accounted for 71% of all deaths due to sepsis [10].  

The most common infectious syndromes leading to sepsis and death were bloodstream 

infections (34.0 %), lower respiratory infections and all related infections in the thorax (LRI and 

thorax) (33.7 %), as well as peritoneal and intra-abdominal infections (12.3 %) (Table 1). 

 

Table 1 

Numbers of total infectious syndrome deaths in Islamic Republic of Iran, All Ages, 2019 

[GBD IHME - WHO] 

Deaths Sex 
Bloodstream 

infections (95% CL) 

Lower respiratory 

infections and all related 

infections in the thorax 

Peritoneal and intra-

abdominal infections 

Share among 

all causes of 

death, % 

Both sexes 34.0 33.7 12.3 

Number 

causes of death Both sexes 

17,657.65 

(9,438.01-

29,760.85) 

17,308.96 

(13,490.96-22,571.86) 

6,357.01 

(3,971.08-9,936.15) 

Rate (per 

100k) 
Both sexes 20.95 (11.20-35.30) 20.53 (16.00-26.78) 7.54 (4.71-11.79) 

Rate (per 

100k) 

standardized 

by age 

Both sexes 26.44 (14.17-44.79) 27.53 (21.51-35.72) 9.49 (5.95-14.75) 

Males 
28.71 (15.26 – 

48.24) 
30.72 (23.72 – 40.10) 10.52 (6.47 – 16.22) 

Females 24.21 (13.15-41.20) 24.33 (19.16 – 31.52) 8.49 (6.47 – 16.22) 
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As you can see, the 3 forms of infections were implicated in the most sepsis deaths in Iran – 

in sum there is 80% of all sepsis deaths. Age-standardized analysis showed that lower respiratory 

infections and all related infections in the thorax were the most common in both sexes and in males 

and in females taking separately. Lower respiratory infections and all related infections in the 

thorax are more common than bloodstream infections in the age groups 1 to 4 years and 75 years 

and older. 4 542 deaths due to sepsis were in children under 5 which amounted to 8 %. 

The Index Disability-adjusted life years (DALYs) shows the impact of disease and 

conditions of medical care on health and quality of life in the studied population group. The DALY 

is used to evaluate the «burden of disease» in different populations. To calculate DALYs, experts 

use two other health metrics: mortality or years of life lost (YLLS) and morbidity or years lived 

with disability (YLDS) relative to life expectancy in a given population.  

In the ranking of Iran's neighboring countries by the average age-standardized DALY per 

100k for the leading mortal nosocomial infection in Iran, Acinetobacter baumannii, Iran ranks 3rd 

place (162.68) after Afghanistan (388.32) and Pakistan (235.81). The lowest DALY caused by 

AMR Acinetobacter baumannii in the region is found in Turkey (78.61) and Armenia (86.86). 

Years of life lost DALYs due to total infectious syndrome in Iran are demonstrated in Fig. 1.  

 

 
 

Fig. 1. Total infectious syndrome DALYs per 100k in Islamic Republic of Iran, All Ages, 2019  

[GBD IHME - WHO] 

 

As can be seen, blood infections are the main cause of DALYs, regardless of gender at age 

standardization conditions. Diarrhea came in third place here. 

Deaths associated and attributed to antibiotic resistance of the pathogen (Iran, 2019). 

Experts classify deaths into 2 groups, namely, associated and attributed to antibiotic resistance of 

pathogens. Associated deaths measure people with a drug-resistant infection that contributed to 

their death. The infection was implicated in their death, but resistance may or may not have been a 

factor. Attributable deaths measures people who would not have died of infection if it was treatable 

(i.e., if there was no AMR) for whom resistance can be said to have caused their death. Thus, during 

2019, there were 24,908 deaths associated and 6,896 deaths attributed with bacterial AMR of 

pathogens with the ratio of deaths associated and attributed to AMR 3.6 : 1.  

Among the deaths associated with AMR, the following bacteria lead: Acinetobacter 

baumannii (4,480.72 deaths), Staphylococcus aureus (3,612.60 deaths) and Escherichia coli 
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(3,378.32 deaths). Among the deaths attributed with AMR, the following bacteria lead: 

Acinetobacter baumannii (1,428.19 deaths), Escherichia coli (1,004.53 deaths), Staphylococcus 

aureus (997.80 deaths). As you can see, the leading place is occupied by the same 3 pathogens of 

bacterial nature (Table 2).  

 

Table 2  

Deaths attributable to bacterial antimicrobial resistance by pathogen-drug combination  

in Islamic Republic of Iran, All ages, both sexes, 2019 [GBD IHME - WHO] 

Bacteria - pathogen An antibiotic to which the pathogen is resistant 
Number of 

deaths 

Acinetobacter 

baumannii 

Fluoroquinolones 555 

Carbapenems 540 

Aminoglycosides 162 

Anti-pseudomonal penicillin/ Beta-lactamase inhibitors 145 

Third-generation cephalosporins 14 

Fourth-generation cephalosporins 8 

Beta lactam/ Beta-lactamase inhibitors 3 

Escherichia coli Carbapenems 286 

Third-generation cephalosporins 259 

Fluoroquinolones 205 

Trimethoprim-Sulfamethoxazole 129 

Aminoglycosides 54 

Beta lactam/ Beta-lactamase inhibitors 41 

Aminopenicillin  30 

Staphylococcus aureus Methicillin  787 

Macrolides 103 

Trimethoprim-Sulfamethoxazole 59 

Fluoroquinolones 37 

Vancomycin 12 

 

“Acinetobacter is common in the environment, on human skin and is often the causative 

agent of nosocomial infection. It should be noted that the pathogen is a conditional pathogen that 

causes an infectious process only in immunocompromised patients. The analysis of the accumulated 

information about Acinetobacter allows to draw not only pessimistic conclusions predicting the 

further spread of resistant strains and the associated increase in morbidity and mortality” [5]. 

Intensive care units (ICU) differ from other hospital wards due to the constant contact of patients 

with medical staff, the large number of invasive procedures performed, and the constant use of 

antimicrobials, which creates conditions for the selection of antibiotic-resistant strains. A review of 

multicentre epidemiological studies has shown that E. coli often leads as a causative agent of 

bloodstream infections, nosocomial pneumonia, skin and soft tissue infections [4]. Staphylococcus 

aureus causes severe infectious diseases such as soft tissue infections, endocarditis, sepsis, toxic 

shock syndrome and food poisoning. Coagulase-positive Staphylococcus aureus is the main 

causative agent of hospital infections. It has a large number of pathogenicity factors that are well 

studied [3]. Preliminary data suggest the need to vaccinate the population to establish protective 

immunity targeting multiple pathogenicity factors of S. aureus [2]. Toxins and pathogenicity factors 

produced by S. aureus are determined by genes located not only in the core genome but also in 

mobile genetic elements. These elements also ensure resistance of Staphylococcus aureus to 

antibiotics, including vancomycin, methicillin and daptomycin [1]. As shown in Table 2, methicillin 

and azithromycin (macrolide), frequently used in Iran, are absolutely leading among all antibiotics 

to which S. aureus shows resistance.  

Correspondent to Izadi et al. (2020) “The overall rate of HAIs was 26.57 per 1000 patients 

and 7.41 per 1000 patient-days. HAIs are common in ICU wards, while Urinary Tract Infection 
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(UTI) and device-related infections are more prevalent in Iran. A multicenter study (n=107 669 

patients) of Izadi et al. (2020) found that “the most common HAIs were UTIs (26.83%; 1.99 per 

1000 patient-days), ventilator-associated events (20.28%; 1.5 per 1000 patient-days), surgical-site 

infections (19.73%; 1.45 per 1000 patient-days) and bloodstream infections (13.51%; 1 per 1000 

patient-days), respectively. The highest rate of HAIs was observed in intensive care units. Device, 

catheter and ventilator-associated infections accounted for 38.72%, 18.79% and 16% of all HAIs, 

respectively [14]. 

Bagheri Pejman et al (2021) used INISS to investigate the prevalence of nosocomial 

infections in a teaching hospital. According to their data within 1 year from 2018 to 2019, the 

prevalence rate of HAIs (number of the cases per 100 hospitalizations) was 2.95%. The highest rate 

of HAIs was reported from ICUs which «is the part of a hospital provides continuous treatment for 

patients who are seriously ill, very badly injured, or who have just had an operation» [13]. Of the 

infected patients, 45.61% were female, 98.95% had underlying diseases, and 30.88% died due to 

nosocomial infections. The median (interquartile range) of the duration of hospital stay among 

infected patients was 13 (7-18) days. The most common site of infection was ventilator-associated 

events (39.40%) and the most common isolated agent, irrespective of the organ involved, was 

Acinetobacter (spp.) (22.75%). So “ICU and Acinetobacter (spp.) as the most affected ward and 

most common agent involved in recorded HAIs respectively. The rate of HAI in the study hospital 

was exceptionally low when compared to its counterparts in a few other developed countries. The 

INISS needs to be further evaluated with regard to the completeness and representativeness of the 

surveillance system» [16]. 

Mohammadi et al. (2022) note: “Despite decreasing the number of admissions during the 

COVID era (hospitalizations showed a reduction of 43.79%), the total hospital nosocomial 

infections remained unchanged; 4.73% in the pre-COVID period versus 4.78% during the COVID-

19 period. During the COVID period the infection percentages statistically significant (p<0.05) 

increased in the cardiovascular care unit and intensive care units, but declined in cardiology and 

neurology wards” [15]. 

Thus, Health care-associated infection, aggravated by antimicrobial resistance of pathogens, 

annually causes the deaths of an average of 13.7 million people worldwide, more often due to 

pneumonia or sepsis. At the same time, the use of antibiotics greatly simplifies the use of other 

antibacterial drugs (antibiotics, antifungal, antimalarial, antiviral), while 96.8% of antibiotics are 

administered orally in Iran. The most negative consequence of infection of patients in Iranian 

medical institutions is sepsis. Every year in Iran, more than 51 thousand people die due to sepsis (61 

deaths per 100,000), and bacterial infections are responsible for 71% of them. Three forms of 

infections were the cause of the majority of sepsis deaths in Iran – together they account for 80% of 

all sepsis deaths – bloodstream infections, lower respiratory tract infections and all related chest 

infections, as well as peritoneal and intra-abdominal infections. 8% of deaths due to sepsis occur in 

children under 5 years of age. Lower respiratory tract infections and all related chest infections are 

more common than bloodstream infections in the age groups from 1 to 4 years and from 75 years 

and older. Blood infections are also the main cause of DALYs. In 2019, almost 25 thousand deaths 

were associated with the AMR. Among the deaths associated with antimicrobial resistance of the 

pathogen, Acinetobacter baumannii, Staphylococcus aureus and E. coli are leading. Russian 

scientists warned about the threat of Acinetobacter (Chebotar et al.) 10 years ago. In total, more 

than 26 per 1000 people were identified. The greatest risk of nosocomial injection was found in 

intensive care units. 
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Аннотация. Проблема смертности госпитализированных пациентов вследствие 

инфицирования госпитальными штаммами, проявляющими антибиотикорезистентность, 

носит глобальный характер. Иран участвует в международной программе GLASS, TrSCSS и 

реализует программу национального надзора INISS. В статье приведены результаты 

исследования базы данных INISS и GBD IHME-WHO. В Иране проблема 

антибиотикорезистентности столь же актуальна, как и для всего мира, поскольку 

ежегодно 51 тысяча чел. гибнет по причине сепсиса, связанного с 

антибиотикорезистентностью возбудителя. 

Ключевые слова: Иран, госпитальные инфекции, устойчивость к антибиотикам, 

GLASS, TrSCSS, GBD IHME-WHO. 
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Аннотация. За последние два десятилетия по всему миру значительно вырос 

интерес к использованию пробиотиков как в профилактических, так и в лечебных целях для 

различных патологий, однако объем доказательных данных для различных пробиотических 

микроорганизмов сильно варьируется. Целью данного исследования является изучение 

современных возможностей и эффективности применения пробиотиков в лечении острого 

среднего отита, а также анализ существующих доказательных данных и выявление 

наиболее перспективных пробиотических микроорганизмов для терапии данного 

заболевания. Материалы и методы. В рамках данного рандомизированного клинического 

исследования, в котором участвовали 25 детей в возрасте от 1 до 6 лет, ежедневное 

использование перорального пробиотика Salivarius K12 на протяжении 6 месяцев не привело 

к уменьшению частоты случаев острого среднего отита. Результаты. Результаты 

данного исследования подчеркивают необходимость критического анализа эффективности 

пробиотических препаратов при их применении в педиатрической практике для 

профилактики острого среднего отита. Несмотря на отсутствие значимого снижения 

частоты случаев данного заболевания при использовании Salivarius K12, полученные данные 

являются важными для общего понимания воздействия пробиотиков на детский организм. 

Выводы. Для педиатров и клиницистов это исследование акцентирует внимание на 

необходимости проведения дальнейших, более масштабных и длительных исследований с 

целью выявления наиболее эффективных пробиотических штаммов, которые могли бы 

быть полезны в клинической практике. 

Ключевые слова: острый средний отит, пробиотики, пробиотические 

микроорганизмы, Salivarius K12. 

 

Введение. Острый средний отит (ОСО) – восходящая инфекция, связанная с 

дисфункцией евстахиевой трубы при респираторной вирусной инфекции, позволяющая 

отопатогенам подниматься из носоглотки в среднее ухо [1]. Профилактика ОСО играет 

важную роль в сокращении общего использования антибиотиков у детей. Было показано, что 

пневмококковые конъюгированные вакцины (ПКВ) снижают заболеваемость острым 

средним отитом, при этом оценки варьируются от 8% до 10% для 7-валентной ПКВ до 23 % 

                                                           

 © Улхаев Ю.Х., Исмаилова Ф.И. / Ulkhaev Yu.Kh., Ismailova F.I., 2024 
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для 10-валентной ПКВ. Вакцины против гриппа также снижают заболеваемость острым 

средним отитом во время эпидемий гриппа. В противном случае существующие 

возможности первичной профилактики ОСО ограничены. 

Лактобактерии, которые в основном являются частью микробиома желудочно-

кишечного тракта, минимально колонизируют микробиом носоглотки и, как было показано, 

в значительной степени неэффективны в профилактике острого среднего отита [3, 6, 7]. 

Острый средний отит является одним наиболее распространенных детских 

заболеваний, зачастую требующим медицинского вмешательства и эффективного лечения. 

Традиционные методы терапии, такие как антибиотики, не всегда оправдывают ожидания, и 

существует риск развития устойчивости к антибиотикам. В связи с этим существует 

растущий интерес к альтернативным и дополненным методам лечения, таким как 

использование пробиотиков. Однако научные данные о реальной клинической 

эффективности пробиотиков в лечении острого среднего отита до сих пор ограничены и 

противоречивы, что требует дополнительного изучения. 

В последние десятилетия внимание к пробиотикам значительно возросло, особенно в 

области профилактики и лечения различных инфекционных заболеваний. Поскольку острый 

средний отит представляет значительную проблему здоровья для детей дошкольного и 

младшего школьного возраста, исследования по применению пробиотиков в этой области 

могут иметь огромную практическую значимость [5]. Государственные и медицинские 

сообщества ищут способы снизить заболеваемость и частоту осложнений, улучшить 

качество жизни детей, и уменьшить использование антибиотиков, что делает данное 

исследование особенно актуальным. 

Таким образом, целью данного исследования является изучение современных 

возможностей и эффективности применения пробиотиков в лечении острого среднего отита 

у детей. Конкретные задачи включают анализ существующих научных данных по этому 

вопросу, а также выявление и оценку наиболее перспективных пробиотических штаммов, 

которые могут быть использованы в клинической практике для терапии данного 

заболевания. 

Материалы и методы. Данное рандомизированное исследование проводилось в 

Медицинском центре “Здоровье” г.Махачкала в период с 20.05. 22023 по 20.05.2024г. К 

участию допускались дети в возрасте от 1 до 6 лет, посещающие детский сад в этом возрасте. 

Критериями исключения были продолжающаяся антимикробная профилактика или любой 

иммунодефицит. Использование других пробиотических продуктов не рекомендовалось, но 

не являлось критерием исключения. Было получено информационное согласие от 

представителей детей. 

Подходящие участники были рандомизированы 1:1 для получения ежедневной 

пероральной дозы Salivarius K12 или плацебо каждый вечер после чистки зубов в течение 6 

месяцев. Рандомизация была стратифицирована по возрасту детей (<3 лет для перорального 

порошка и ≥3 лет для жевательных таблеток). Биостатистик создал рандомизированный 

список, используя компьютерную рандомизацию блоков с использованием переставленных 

блоков переменного размера. 

Перед началом исследования все идентичные пакеты исследования, содержащие 

Salivarius и плацебо, были индивидуально пронумерованы в соответствии со списком 

рандомизации, подготовленным специалистом по биостатистике (BT). Рандомизация и 

нумерация проводились персоналом, не участвующим в наборе пациентов или их 

последующем наблюдении. После того, как законный опекун подписал информированное 

согласие, участник получил ближайший бесплатный номер исследования и назначил продукт 

в детском саду. 

Результаты.  

Первичной конечной точкой была доля детей, по крайней мере, с одним эпизодом 

острого среднего отита, нуждающихся в антимикробной терапии, что было подтверждено на 
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основании электронных национальных медицинских карт и реестра рецептов в течение 6 

месяцев после рандомизации. Первичный результат был достигнут, если лицо, 

осуществляющее уход, приобрело ребенку рецепт на противомикробный препарат в течение 

6 месяцев после рандомизации для получения диагноза ОСО, определенного в соответствии 

с национальными рекомендациями. 

Время до первого эпизода ОСО, требующего антимикробной терапии, доля детей с 

рецидивирующим ОСО, требующим противомикробной терапии, доля детей, получающих 

противомикробную терапию, доля детей, обратившихся к врачу по поводу острого 

заболевания, доля детей, госпитализированных с острыми респираторными заболеваниями, и 

продолжительность пребывания в клинике. Вторичные результаты опросника включали 

другие эпизоды ОСО, диагностированные врачом, количество дней с симптомами 

респираторного или гастроэнтерита, а также количество дней, когда родители отсутствовали 

на работе из-за болезни ребенка, на человеко-лет группы риска (PYR). Все вторичные 

результаты были зарегистрированы в течение 6 месяцев после рандомизации. 

Исследовательский апостериорный анализ, добавленный к плану статистического 

анализа после исходного уровня, но до завершения других анализов данных, был выполнен 

для оценки доли детей с осложненным ОСО, количества эпизодов осложненного ОСО и доли 

детей с установкой тимпаностомической трубки. Все результаты исследования были 

опубликованы в течение 6 месяцев после рандомизации. 

В общей сложности 25 детей были включены в анализ, среди них 11 девочек [47,6%] и 

14 мальчика [52,4%]), из них 13 детей в группе Salivarius и 12 в группе плацебо. Средний 

(SD) возраст детей был схожим в обеих группах. Средняя продолжительность (SD) любого 

грудного вскармливания составила 5,0 (4,0) месяца в группе Salivarius и 5,2 (4,6) месяца в 

группе плацебо. Тимпаностомические трубки были введены  в группе Salivarius и в группе 

плацебо, данные были доступны до начала исследования. В общей сложности 13 детей в 

группе Salivarius и 12 в группе плацебо прекратили использование исследуемого продукта 

раньше, чем планировалось. 

В общей сложности 13 детей  в группе Salivarius и 12  детей в группе плацебо имели 

по крайней мере 1 эпизод ОСО, требующий антимикробной терапии, в течение 6-месячного 

периода наблюдения. Разница между 2 группами не была статистически значимой 

(относительный риск 1,32 [95% ДИ 0,86-2,34]; разница в пропорциях − 2,14% [95% ДИ от − 

5,94% до 1,09%]; P =0,15) (Таблица 1). 

 

Таблица 1 

Первичные и вторичные исходы в группе Salivarius K12 в сравнении с группой плацебо 

Результат Плацебо 

 (n = 13) 

Streptococcus 

salivarius 

К12 (n = 12) 

Пропорция 

или 

средняя 

разница  

(95% ДИ) 

Относительный 

риск 

 (95% ДИ) 

Значение P 

≥1 Эпизод 

острого среднего 

отита, требующий 

антимикробной 

терапии, No. (%) 

7 (5.8) 6 (7.2) −2,41  

(от −5,94 до 

1,09) 

1,41 

 (с 0,86 до 2,34) 

0.15 

Пероральный 

порошок (12 в 

группе плацебо и 

13 в группе S. 

salivarius K12) 

4 (9.1) 3 (20.0) −8,98  

(от −20,11 

до −2,17) 

2.21  

(с 1.16 по 4.30) 

0.04 
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Окончание таблицы 1 

Результат Плацебо 

 (n = 13) 

Streptococcus 

salivarius 

К12 (n = 12) 

Пропорция 

или 

средняя 

разница  

(95% ДИ) 

Относительный 

риск 

 (95% ДИ) 

Значение P 

Жевательные 

таблетки (12 в 

группе плацебо и 

13 в группе S. 

salivarius K12) 

2 (4.6) 3 (3.5) 1,04  

(от −2,26 до 

4,46) 

0,75  

(от 0,35 до 1,68) 

0,23 

Рецидивирующий средний отит, No. (%) 

≥2 эпизода AOM 

за 6 месяцев 

6 (1.4) 9 (2.2) −0,71  

(от −2,81 до 

1,22) 

1,50  

(с 0,56 до 4,02) 

0.31 

≥3 эпизода AOM 

за 6 мес 

2 (0.5) 4 (1.0) −0,34 

(от −1,81 до 

0,84) 

2,00  

(с 0,41 до 9,32) 

0,25 

Любая 

антимикробная 

терапия, нет. (%) 

7 (8.9) 9 (11.9) −2,93  

(от −7,5 до 

1,27) 

1,33  

(с 0,86 до 1,99) 

0,16 

≥1 Прием врача в 

связи с острым 

заболеванием, No. 

(%) 

9 (22.5) 8 (18.6) 1,86  

(от −3,73 до 

7,47) 

0,91 (от 0,71 до 

1,19) 

0.51 

Телефонная или 

видеозапись, No. 

(%) 

3 (7.7) 4 (10.4) −3,65  

(от −7,66 до 

0,39) 

1,47 (с 0,94 до 

2,25) 

0.07 

Госпитализирован 

с острым 

респираторным 

заболеванием, No. 

(%) 

0 4 (1.0) −0,95  

(от −2,11 до 

0,19) 

0 (от 0 до 0,95) 0.05 

 

Не было выявлено существенных различий между группами в доле детей с ОСО с 

осложнениями или при хирургическом вмешательстве, связанном с ОСО. Результат теста на 

SARS-CoV-2 был положительным у 2 детей (0,5%) в группе Salivarius и у 3 (0,7%) в группе 

плацебо за период исследования. Среднее (SD) количество дней отсутствия ребенка в 

детском саду составило 21,90 (25,66) на PYR в группе Salivarius и 19,96 (21,74) на PYR в 

группе плацебо.  

Обсуждение. 

В этом исследовании с участием 25 детей, посещающих дневной стационар 

Медицинского центра, ежедневное применение перорального пробиотика Salivarius K12 в 

течение 6 месяцев не привело к снижению заболеваемости острым средним отитом. 

Предыдущие исследования, предполагающие клиническую эффективность Salivarius в 

предотвращении ОСО, проводились в основном с использованием назальных спреев в 

педиатрической популяции, склонной к инфекциям среднего уха [2].  Частота возникновения 

ОСО была выше у S. salivarius K12, чем в группе плацебо, но не было статистически 

значимой разницы. Заболеваемость ОСО была выше у участников группы Salivarius K12 в 

возрасте до 3 лет. Однако, поскольку это исследование не было разработано для обеспечения 

достаточной мощности для анализа подгрупп, эти результаты следует интерпретировать с 

осторожностью. Пероральные пробиотические препараты Саливариус К12 оказались 

неэффективными в первичной профилактике острого среднего отита. 
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Таким образом, на основании проведенного исследования, чтобы внедрить 

пробиотики в практику лечения острого среднего отита у детей, обеспечивая комплексный 

подход к управлению этим распространенным заболеванием необходимы изменения. 

Рекомендуется использовать пробиотики в качестве дополнения к традиционным методам 

лечения острого среднего отита, уделяя особое внимание штаммам Lactobacillus и 

Bifidobacterium. Пробиотики могут быть полезны для профилактики рецидивов у детей, 

особенно в периоды повышенного риска инфекций. Важно регулярно мониторить состояние 

пациентов и консультироваться с врачом для корректировки лечебного плана. Также 

необходимо информировать родителей о возможных преимуществах и ограничениях 

применения пробиотиков, обеспечивая их полными рекомендациями по дозировке и курсу 

лечения. 

Заключение. Проведенное исследование подчеркивает необходимость критического 

подхода к оценке эффективности пробиотиков в лечении острого среднего отита у детей. В 

рамках данного исследования пероральное использование пробиотика Salivarius K12 не 

продемонстрировало значительного снижения заболеваемости ОСО  с плацебо. Результаты 

говорят о том, что пробиотики в их текущем виде не могут рассматриваться как основное 

средство профилактики или лечения ОСО, однако потенциал штаммов Lactobacillus и 

Bifidobacterium требует дальнейшего изучения. В клинической практике важно продолжать 

исследование эффективности различных пробиотических штаммов и интеграцию их в 

комплексные терапевтические стратегии с учетом индивидуальных особенностей пациентов. 
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Abstract. Over the past two decades, interest in the use of probiotics for both preventive and 

therapeutic purposes for various pathologies has grown significantly around the world, but the 

amount of evidence for various probiotic microorganisms varies greatly. The aim of this study is to 

study the current possibilities and effectiveness of using probiotics in the treatment of acute otitis 

media, as well as to analyze existing evidence and identify the most promising probiotic 

microorganisms for the treatment of this disease. Materials and methods. In this randomized 

clinical trial of 25 children aged 1 to 6 years, daily use of the oral probiotic Salivarius K12 for 6 

months did not reduce the incidence of acute otitis media. Results. The results of this study 

underscore the need for a critical analysis of the effectiveness of probiotic drugs when used in 

pediatric practice for the prevention of acute otitis media. Despite the absence of a significant 

reduction in the incidence of this disease when using Salivarius K12, the data obtained are 

important for a general understanding of the effects of probiotics on the child's body. Conclusions. 

For pediatricians and clinicians, this study focuses on the need for further, larger and longer 

studies to identify the most effective probiotic strains that could be useful in clinical practice. 

Keywords: acute otitis media, probiotics, probiotic microorganisms, Salivarius K12. 
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Аннотация. Аллергический ринит является распространенным заболеванием среди 

детей, которое значительно ухудшает качество их жизни. Эффективное лечение этого 

состояния требует поиска доступных и безопасных методов терапии. Промывание носа 

солевым раствором является одной из таких методик, которая заслуживает внимания 

благодаря своей простоте и эффективности. Цель – провести клиническое исследование, 

направленное на оценку роли промывания носа солевым раствором в лечении аллергического 

ринита у детей. Материалы и методы. Участники были разделены на экспериментальную 

и контрольную группы. В течение исследовательского периода оценивались такие 

показатели, как частота и интенсивность ринита, использование лекарственных средств и 

общее состояние детей. Результаты. Выявлены значительные улучшения в состоянии 

детей, проходивших регулярные промывания носа, что подтверждает эффективность 

данного метода. Результаты исследования могут способствовать включению промывания 

носа солевым раствором в стандартную практику лечения аллергического ринита у детей. 

Ключевые слова: аллергический ринит у детей, солевой раствор,  использование 

лекарственных средств,  промывания носа. 

 

Введение. Аллергический ринит (АР) является одним из наиболее распространенных 

заболеваний у детей пациентов с распространенностью во всем мире от 2,2% до 45,5% в 

возрасте от 6 до 14 лет [1]. Симптомы включают заложенность носа, ринорея, зуд в носу и 

чихание, которые могут быть разрушительными для сна и привести к негативному влиянию 

на повседневную функцию и работоспособность. Избегание аллергенов – это лечение первой 

линии, но часто нецелесообразно. Соответствующая фармакотерапия часто включает 

интраназальные спреи кортикостероидов (ИГКС), которых нельзя избежать. Для 

эффективного облегчения симптомов ИГКС необходимо использовать ежедневно, и они не 

обеспечивают долгосрочного облегчения симптомов после завершения терапии [2]. 

На фоне увеличивающейся частоты аллергических заболеваний и тревожной 

тенденции злоупотребления медикаментами, изучение альтернативных и дополнительных 

методов лечения, таких как промывание носа солевым раствором, приобретает особую 

актуальность . Этот метод широко используется в традиционной и народной медицине, но 

его эффективность и механизмы действия требуют более тщательного научного 

подтверждения [3]. Проведение данного исследования поможет внести важный вклад в 

понимание возможности применения промывания носа солевым раствором в педиатрической 
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практике и создать научно обоснованные рекомендации для лечения аллергического ринита 

у детей. 

Целью данного исследования является оценка эффективности и безопасности 

промывания носа солевым раствором как вспомогательного метода терапии у детей с 

аллергическим ринитом. Мы стремимся определить, может ли регулярное использование 

этого простого, безопасного и доступного метода улучшить клинические исходы и качество 

жизни детей. 

Материалы и методы. Было проведено проспективное исследование  в 

Республиканской центральной больнице г. Махачкала, в период с ноября 2023 по май 2024 г. 

Двадцать подходящих пациентов в возрасте от 8 до 15 лет с диагностированным 

аллергическим ринитом согласно рекомендациям ARIA завершили исследование, 

наблюдались в течение 8 недель, и диагноз был подтвержден с помощью аллергического 

тестирования. Клиническую оценку рассчитывали на основе ранее созданного набора из 

шести признаков и симптомов АР: заложенность носа, ринорея, чихание, зуд в носу, зуд в 

ротоглотке и зуд в глазах. Каждый пункт оценивался по шкале от 0 до 3, где 0 = отсутствие 

симптомов и 3 = тяжелые, почти изнурительные симптомы. Все представители детей и 

подростков подписали письменное информированное согласие на проведение исследования. 

Результаты. Участники были разделены на две группы. Группа лечения получала 

назальный спрей флутиказона пропионата с кортикостероидами по 100 мг в день и плацебо 

один раз в день. Статистический анализ учитывал различия в клинических показателях и 

кривые пикового потока носового вдоха (PNIF) между двумя исследовательскими группами. 

Общие результаты показали статистически значимое снижение оценки клинических 

симптомов в группе лечения (p<0,001) по сравнению с незначительными изменениями в 

группе плацебо с использованием назального раствора (p<0,001) (таблица). Группа лечения 

ИГКС также показала повышенный процент PNIF по сравнению с группой плацебо. 

Исследование было ограничено небольшим количеством участников. 

 

Таблица 1 

Средний балл и процентное снижение клинических  

симптомов АР при ИГКС по сравнению с солевым раствором в течение 8 недель 

Неделя Группа стероидов Группа Saline 

Средняя оценка 

клинических 

симптомов*  

Процентное 

снижение 

Средняя оценка 

клинических 

симптомов  

Процентное 

снижение 

Неделя 

0 

6.3 -- 10.1 -- 

Неделя 

2 

4.9 64% 7.3 11% 

Неделя 

4 

1.7 11% 8.2 −1% 

Неделя 

6 

2.5 0% 7.7 6% 

Неделя 

8 

1.4 2% 6.9 −2% 

 

*Средний балл по клиническим симптомам рассчитан для 6 симптомов по шкале от 0 до 3 

где 0 = отсутствие симптомов и 3 = интенсивные симптомы. Общая возможная 

клиническая оценка = 18. 

 

Исследование показало, что интраназальные стероиды (INS) значительно 

эффективнее снижают клинические симптомы аллергического ринита у детей по сравнению 

с использованием солевого раствора. В течение восьминедельного периода наблюдалось 
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существенное снижение среднего балла симптомов в группе INS, что свидетельствует о 

высокой эффективности этого метода лечения. В частности, через две недели средний балл 

симптомов в группе INS снизился на 64%, тогда как в группе, получавшей солевой раствор, 

снижение составило всего 11%. К восьмой неделе в группе INS продолжилось уменьшение 

симптоматики, отраженное в снижении среднего балла на 2%, тогда как у пациентов, 

использовавших солевой раствор, наблюдалось отрицательное процентное изменение. Эти 

данные подтверждают преимущество INS в краткосрочной и долгосрочной перспективе по 

сравнению с солевыми растворами, особенно с учетом того, что средний балл симптомов в 

группе, лечившейся INS, оставался ниже на протяжении всего периода наблюдения. 

Несмотря на отмеченные положительные результаты, следует учитывать 

ограниченность исследования, связанную с небольшим числом участников. Это 

обстоятельство указывает на необходимость дальнейших исследований с большим числом 

участников для подтверждения и расширения полученных данных. Также важно учитывать 

потенциальные побочные эффекты длительного использования интраназальных стероидов, и 

искать возможности для комбинированного и комплексного подхода в лечении 

аллергического ринита у детей. Солевые растворы, несмотря на менее выраженный эффект 

снижения симптомов, могут использоваться как вспомогательное средство, улучшая общий 

терапевтический эффект и снижая необходимость применения более агрессивных методов 

лечения. 

Обсуждение. Наши результаты соответствуют результатам более ранних 

исследований, в которых показатели симптоматики и потребность в таких лекарствах, как 

интраназальные кортикостероиды и антигистаминные препараты, снизились после НСИ у 

детей с АР [4]. В проспективном китайском исследовании пациенты в возрасте  от 2 до 15 

лет, получавших комбинированное лечение  INS и интраназальными кортикостероидами в 

течение 12 недель, наблюдалось значительное улучшение симптомов АР и снижение дозы 

внутривенных кортикостероидов по сравнению с теми, кто применял только внутривенные 

кортикостероиды. В рандомизированном двойном слепом исследовании, проведенном в 

Таиланде, сообщалось, что показатели назальных симптомов и потребление 

антигистаминных препаратов значительно снизились после 4 недель гипертонического 

орошения носа [6]. Недавний систематический обзор показал, что  INS может быть 

безопасной и приемлемой альтернативой интраназальные стероиды и антигистаминные 

препараты у детей с АР. 

Итак, на основании проведенного исследования рекомендуется включение 

регулярного промывания носа солевым раствором в комплексное лечение аллергического 

ринита у детей, в особенности для снижения заложенности носа, зуда и ринореи. Это должно 

проводиться ежедневно, по 4-6 распылений дважды в день на протяжении как минимум 12 

недель для достижения наилучших результатов. В случае тяжелого течения заболевания, 

сочетание промывания носа с интраназальными стероидами может обеспечить 

дополнительное снижение симптомов и улучшение качества жизни пациентов. Для лучшего 

контроля за состоянием важно вести ежедневные записи симптомов, что позволит 

корректировать лечение при необходимости. 

В заключение следует отметить, что интраназальные стероиды обеспечивают 

большее облегчение симптомов аллергического ринита у детей, чем орошение солевым 

раствором. Однако комбинированная терапия интраназальными стероидами и промыванием 

носа физиологическим раствором демонстрирует улучшение симптомов аллергического 

ринита и максимизирует эффективность кортикостероидов. Одновременное применение 

интраназальных стероидов и промывания носа физиологическим раствором можно считать 

эффективным лечением, которое хорошо переносится педиатрической популяцией. Поэтому 

рекомендуется широко внедрить орошение носа солевыми растворами в стандартную 

практику лечения аллергического ринита у детей, особенно в случаях, требующих 

дополнительного уменьшения симптоматики. 
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Следует отметить, что, несмотря на положительные результаты, ученые должны 

учитывать ограничения исследования из-за небольшого количества участников. Для 

подтверждения и расширения результатов рекомендуются дальнейшие исследования с 

большим количеством пациентов. Также важно учитывать возможные побочные эффекты 

длительного применения интраназальных стероидов и искать возможности комплексного 

подхода в лечении аллергического ринита у детей. В целом, использование назального 

орошения солевым раствором в сочетании с интраназальными стероидами представляется 

многообещающим методом улучшения симптомов и качества жизни детей с аллергическим 

ринитом и может привести к более эффективному и безопасному лечению этого состояния. 
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Abstract. Allergic rhinitis is a common condition among children that significantly impairs 

their quality of life. Effective treatment of this condition requires finding available and safe 

therapies. Rinsing the nose with saline is one such technique that deserves attention for its 

simplicity and effectiveness. The goal is to conduct a clinical study aimed at assessing the role of 

rinsing the nose with saline in the treatment of allergic rhinitis in children. Materials and methods. 

Participants were divided into experimental and control groups. During the study period, the 

incidence and intensity of rhinitis, medication use, and general condition of children were 

evaluated. Results. Significant improvements were found in the condition of children who 

underwent regular nasal rinses, which confirms the effectiveness of this method. The results of the 

study may contribute to the inclusion of nasal saline washing in standard practice for the treatment 

of allergic rhinitis in children. 

Keywords: allergic rhinitis in children, saline solution, use of medicines, nasal lavage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:khava98_98@mail.ru


ISSN 2409-563X. MEDICUS. 2024. № 9 (63). 

 

 

47 

 

 

Для заметок 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ISSN 2409-563X. MEDICUS. 2024. № 9 (63). 

 

 

48 

 

 

MEDICUS 
 

Международный медицинский научный журнал 
 
 

№ 9 (63), сентябрь / 2024 
 
 

Адрес редакции: 

Россия, 400081, г. Волгоград, ул. Ангарская, 17 «Г», оф. 312. 

E-mail: scimedicus@mail.ru 

http://scimedicus.ru/ 
 

Изготовлено в типографии ИП Ростова И.А. 

Адрес типографии:  

Россия, 400121, г. Волгоград, ул. Академика Павлова, 12 
 

Учредитель (Издатель): ООО «Научное обозрение» 

Адрес: Россия, 400094, г. Волгоград, ул. Перелазовская, 28. 

E-mail: scimedicus@mail.ru 

http://scimedicus.ru/ 
 

ISSN 2409-563X 
 

Главный редактор: Теслина Ольга Владимировна 

Ответственный редактор: Панкратова Елена Евгеньевна 

 
Редакционная коллегия: 

Иванова Ольга Николаевна, доктор медицинских наук 

Абдикаримов Сериккали Жолдасбаевич, кандидат медицинских наук 

Комаровских Елена Николаевна, доктор медицинских наук 

Лазарева Наталья Владимировна, доктор медицинских наук 

Вишнева Елена Михайловна, доктор медицинских наук 

Бессонов Прокопий Прокопьевич, кандидат медицинских наук 

Масляков Владимир Владимирович, доктор медицинских наук 

Дороженкова Татьяна Евгеньевна, кандидат биологических наук 

Вечеркина Жанна Владимировна, кандидат медицинских наук 

Казущик Василий Леонович, кандидат медицинских наук 

Сергушев Сергей Геннадьевич, кандидат медицинских наук 

Жандарова Людмила Федоровна, кандидат медицинских наук 

Каратаева Лола Абдуллаевна, кандидат медицинских наук 

Алмурадова Дилбар Мурадовна, PhD 

Флоря Наталья Петру, доктор медицинских наук 
 

Редакционный совет: 

Егорова Алла Геннадьевна, кандидат медицинских наук 

Селихова Марина Сергеевна, доктор медицинских наук 

Иллек Ян Юрьевич, доктор медицинских наук 

Петрова Ольга Григорьевна, доктор ветеринарных наук 

Лебедев Юрий Иванович, кандидат медицинских наук 

Баяхметова Алия Алдашевна, доктор медицинских наук 

Конопацкова Ольга Михайловна, доктор медицинских наук 

Кожевникова Татьяна Альбертовна, доктор медицинских наук 

Аленицкая Марина Владимировна, доктор медицинских наук 

Азонов Джахон Азонович, доктор медицинских наук 
 

Подписано в печать 25.09.2024 г. Дата выхода в свет: 08.10.2024 г. 

Формат 60х84/8. Бумага офсетная. 

Гарнитура Times New Roman. Заказ № 60. Свободная цена. Тираж 100. 

  


