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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, I 0,490+0,00342 0,425+0,00432

MVR, I/min 8,53+0,108 5,794+0,098*

RR min-1 17,4+0,248 13,6+0,274*

Sat02, % 97,63+3,163 92,86+3,859
Group2

RV, | 0,480+0,00435 0,053+0,00641*

MVR, I/min 8,25+0,0904 7,96+0,112

RR min-1 17,240,216 14,4+0,196*

Sat02, % 97,59+4,185 95,7545,112
Group3

RV, | 0;472+0,00525 0,462+0,00427

MVR, I/min 7,798+0,126 7,39+0,204

RR min-1 16,9+0,311 15,840,285

Sat02, % 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 | quantity Duration of analgesia (hours)
operation
1 day 2 day 3 day
9-10 6 9-10 6 9-10 6
points points points points points points
Cholecystectomy 30 10,2+ 6,4+ 16,4+ 8,2+ - -
1,74 1,12 0,98 1,64
Abdominal wall plastic | 5 10,2+ 6,4+ 16,4+ 8,2+ - -
surgery 1,74 1,12 0,98 1,64
Gastroenteroanastamosis | 3 10,2+ 6,4+ 16,4+ 8,2+ - -
1,74 1,12 0,98 1,64
Operation in the | 5 6,8+ 12,6+ 10,2+ 11,6+ 16,4+ 8,21+
hepatoduodenal zone 1,24 1,86 1,9 1,26 0,88 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
19.843.6 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 Ist

9
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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 6 9-10 6 9-10 6

points points points | points | points points
Cholecystectomy 27 16,0+ 6,8+ 20,4+ | 4,0+ 22,0+ 4,2+

1,86 1,42 1,34 1,96 1,64 1,34
Abdominal  wall  plastic | 6 16,0+ 6,3+ 20,4+ | 4,0+ 22,0+ 4,2+
surgery 1,86 1,42 1,34 1,96 1,64 1,34
Qastroenteroanastamosis 2 16,0+ 6,8+ 20,4+ | 4,0+ 22,0+ 4,2+

1,86 1,42 1,34 1,96 1,64 1,34
Amputation of the uterus 2 16,0+ 6,3+ 20,4+ | 4,0+ 22,0+ 4,2+

1,86 1,42 1,34 1,96 1,64 1,34
Operation in the | 4 11,3+ 13,6+ 16,6+ | 6,4+ 19,4+ 4,3+
hepatoduodenal zone 0,87 0,84 0,88 0,67 0,72 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.

10
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Annomauusn. /[numenvhvie 610Kadbl YyMEHbULAIOM 0enpecCUusHblil dghghexm Ha napamempol
BHeWHe20 ObIXAHUS U VIYYULAIOM AHATI2E3UI0 8 NocleonepayuonHom nepuode. Oyenka napamempos
gHewHe20 ObIXAHUS U AHAN2e3UU 6 NOCIeONePAYUOHHOM Nnepuode Npu PAsUYHbIX BaAPUAHMAX
KomOunuposanno obwet anecmesuu ¢ HMBJI na ¢one HJIA u sxkcmpadypaivhvix 010K
mopgunom. Onpedensanu 6IUAHUSL 8APUAHMOE KOMOUHUPOBaHHOU obweti anecmesuu ¢ HUBJI na
nokasamenu 6HewHe20 ObIXAHUSA U YPOBEHb aHal2e3uu 6 NOCleonepayuoHHom nepuode y 162
OONLHBIX ¢ XUpypeuueckumu 3a001e8aHusMU OPIOWHOL NONOCMU HPU DA3TUYHLIX 8APUAHMAX
KomoOunuposannot obweu anecmesuu c¢ WBJI u skempadypanvuvimu 6roxkaoamu mopgunom 8
conocmasumulx epynnax. B 1 epynne (n=64) b6onvusie onepuposansl 8 ycio8usax KOMOUHUPOBAHHOU
obweti anecmesuu ¢ UBJI u npenapamamu HJIA. Bo 2 epynne 6onvhvle (n=54) onepuposaHuvl Ha
¢one xombunuposannou oobweu anecmezuu ¢ UBJI u snudypanvHoti ananeezuei moppurnom; 6 3
epynne 6Oonvubix (n=46) KomOuHuposannyio obwyro awecmeszuro ¢ HUBJI npogoounu 6 ycirogusx
napasepmeOpanbHoU ananze3uu mopgunom. Hzmenenuss napamempos eHewiHe20 ObIXAHUS U
VPOBeHb aHanee3uu No BU3VAILHOLU AHANO2080U WIKAEe 8 NOCIeOnepayuoHHOM nepuooe 8
ucciedyemulx epynnax 6onbHulx. Buiseneno, umo kombunuposanuas obwias anecmesus ¢ UBJI na
gone napasepmabpanbHo20 66e0eHUs MOpUHA peanu3yem MeHee BbIPANCEHHYIO O0enpeccuro
napamempos 6HeulHe20 ObIXAHUs U NPoOodCUmenbHoe 3IPpgdekmusHoe obezborusanue 8
nocieonepayuoHHoOM nepuooe.

Knrouesvie cnoea: sxcmpadypanvras aunancesus MOp@OUHOM, Xupypeudeckue 3a001e8aHus
0p2ano06 OPIOUWIHOL NOTOCMU, Napamempbl 6HeuHe20 ObIXAHUs, OYeHKA dhexmusHocmu ananzesuu
no BAILIIL
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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. / ®omuueB B.A., Manonernesa A.1O., bycun A.C., 2024
14



ISSN 2409-563X. MEDICUS. 2024. N2 9 (63).

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/kag,
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 69,73+1,86 61,74+3,30 63,81+1,70* 65,41+2,02%*
70-72
AAPmMmM Hg 109,07£3,25 105,72+2,85 107,54+2,83 108,11£2,02
TPRdin s sm-51 1019,1+109,3 | 1409,8+157,6* 1290,6+50,7* 1210,3+108,8*
(1300)
Cll/min 2 m2 4,99+0,47 4,41+0,49 4,40+0,43* 4,40+0,52*
4.0
SI ml/m2 58,87+4,78 54,05+6,18 51,35+4,77 51,10+5,11
45-55
MCV I/min 9,29+0,71 7,49+0,91* 7,82+0,77* 7,96+0,96*
6-7
CVPmm water (60- | 83,4+2,16 75,1+£2,64* 82,3+2,11 82,6+2,14
120)

* 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 Cl and Sl
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 ClI and Sl 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 Cl 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 65,7045,72 65,54+6,83
CBVml/kg 63,85+3,86 70,06£5,50 70,57£2,86* 70,84+3,66
70-72
AAPmmM Hg 98,41+2,75 100,94+1,80 101,90+1,37 101,92+1,44
TPRdin s sm-5 | 1827,14294,0 1918,3+327,7 1871,8+279,7 1842,1+310,4
(1300)
Cl I/min 2 m2 3,82+0,54 4,40+0,54 3,47+0,34 3,47+0,41
4.0
SI ml/m2 42,25+4,53 46,75+4,75 39,26+3,50 39,21+4,44
45-55
MCV I/min 6,53+1,03 7,12+0,91 5,61+0,13%* 5,56+0,59*
6-7
CVPmMm  water | 86,3+2,91 101,1+2,13% 103,2+2,04 103,6:1,89*
(60-120)
o 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%, Sl by 10.7%, and ClI
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%, Sl 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: Sl by 5.36% and 8.2%, AAP by 1.35 and 1.4%, CVP by
1.4% and 2.2%, and Cl 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 64,08+2,62 65,24+2,43 65,67+3,83 66,17+2,56
70-72
AAPmMmM Hg 102,42+2,24 100,59+2,23 103,79+£2,3 103,92+2.41
TPR din s sm-5| 1517,5+155,7 1574,4+149,5 1617£115,6 1603,1+166,2
(1300)
Cl I/min 2 m2 3,34+0,23 3,09+0,29* 3,3440,27* 3,35+0!17%*
4.0
MCV I/min 5,99+0,99 5,26+0,59 5,60+0,36 5,60+0,76
6-7
SI ml/m2 37,99+2,84 37,134£3,76 40,03+3,93 41,1242,87*
45-55
CPVmm water (60- | 84,24+2,22 80,1+1,98 85,4+2,16 86,1+8,10
120)

o 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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Annomayusn. Vzmenenus nokazamejei 2eMOOUHAMUKY YACTUYHO ABIAIOMCA 0MEemom Ha
ONEePayuoHHyl0  mpamy. Oyenxa  aoekeéamHocmu U 0E30NACHOCMU  BAPUAHMOB
AHeCme3U0I02UYecKol 3auumsl, YYUmvleéds Napamempsvl YeHMpAIbHOU 2eMoouHamuxu, y 162
OONLHBIX ¢ XUpYpeUuecKUMU 3a001e8aAHUAMU OP2AHO8 OPIOWHOU NOJOCMU NPU  PA3TUYHBIX
sapuanmax obweu avecmesuu ¢ HMBJI u sxcmpadyparvheivu 6a0Kkadamu mMopguHom 8
conocmasumvlx epynnax. Oyenka noxazamenei YEHMPATbHOU 2eMOOUHAMUKU NPU PASTUYHBIX
sapuanmax KomoOuHuposanuou odwetl amecmesuu ¢ HUBJI U sxcmpadypanvHuimu Onoxkadamu
mopgunom. B 1 epynne (n=64) 6orvuvie onepuposansvl 8 YCI08UAX KOMOUHUPOBAHHOU 0Oujet
anecmesuu ¢ UBJI u npenapamamu HJIIA; 60 2 epynne 6onvnvie (n=54) onepuposanvl Ha ¢hone
KOMOUHUposannot obwel anecmesuu ¢ MBJI u snudypanvuoii ananeesueti mopgurom; 3 epynne
(n=46) 6onvHLIX KOMOUHUpOBaHHYIO 00wy anecmeszuto ¢ MBJI nposoounu 6 ycnosusx
napasepmeopanvHol 6.10Ka0bl MOppuHOM. B epynnax onpedenenst u npoaHanu3uposaiu usmeHenus
napamempos YeHmpaibHOl 2eMOOUHAMUKYU NPU UZYUAEMbIX  BAPUAHMAX AHECME3UONO0SUYECKOU
sawumul.. Onpedeneno, umo 6 2cpynne OONbHLIX, 20€ UCNOIb308ANACy NAPABEPMEOPATbHASL
auanzesusi MOpGuUHoM, usyyaemvle napamempuvl Oonee adeKeammbi.

Knrwouesvie cnosa: xupypeuueckue 3aboneeanuss OpIOWHOU NOIOCMU, KOMOUHUPOBAHHAS.
oowasa anecmesus ¢ UBJI, skcmpadypanvhas aunancesusi Mopgunom, noxazameiu yeHmpaibHOU
2eMOOUHAMUKU.
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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. / ®omuueB B.A., Manonernesa A.1O., bycun A.C., 2024
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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/I.

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 \ 1
Groups | Stagel | Stage2 | Stage3 | Stage4 | Stage5 | Stage6 | Stage7 | Stage 8
1 458,5+ 565,8+ 625,4+ 906,5+ 993,9+ 978,9+ 620,9+ 366,4+
=10 50,64 27,62 64,67* 42,92* 22,17* 23,41* 53,1* 23,79
2 565,6+ 467,4+ 538,5+ 556,3+ 5232+ 495,5+ 488,3+ 377,9+
n=10 38,30 40,98 38,44 40,58 42,67 59,87 36,7 37,14
3 5359+ 452 3+ 408,5+ 6572+ 560,2+ 504,9+ 5149+ 4414+
=10 63,99 53,36 43,99 22,34 62,92 57,32 47,87 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 Stage4 | Stage 5 Stage 6 Stage 7 Stage 8
1 4,99+ 4,79+ 5,65+ 7,17+ 6,82+ 6,84+ 4,73+ 4,73+
n=22 0,10 0,17 0,15* 0,97* 0,16* 0,14* 0,21 0,21

2 4,62+ 4,75+ 4,94+ 6,17+ 5,04+ 4,95+ 4,81+ 4,80+
n=19 0,12 0,13 0,12 0,14* 0,12* 0,22 0,10 0,11

3 4,94+ 4,64+ 4,95+ 6,35+ 5,52+ 5,10+ 4,74+ 4,83+
n=18 0,12 0,39 0,39 0,09* 0,08* 0,24 0,07 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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Annomayusn. Iloxkazamenu Kopmuzona u 2H0OKO3bl KpOBU  AGIAIOMCS  MapKepamu
anmucmpeccosou 3awumol. OnpedeneHue OUHAMUKU NOKA3ameneli KOpmu3ona u 2ioKo3vl Kposu
0Nl OYeHKu A0EKBAMHOCMU — AHECME3UOLOSUYECKOU  3aWumpl Yy UYYAeMbIX  8ApUAMO8
anecmesuonocuyeckux nocoout. Onpedensiiu OUHAMUKY KOPMU30IA U 2N0K03bl Kpoeu y 162
OONbHBLIX ¢ XUpYpeUHeCcKUMU 3a001e8aHUAMU OPIOWHON NOIOCMU NPU  PAIUYHBIX BAPUAHMAX
KOMOUHUposanuou obweu avecmezuu ¢ MBJI u sxcmpaodypanvhvivu oOnoxadamu moppuuom 6
conocmasumulx epynnax. B 1 epynne (n=64) 6onvhvie onepuposanvl 6 yCio6UsxX KOMOUHUPOBAHHOU
ooweti anecmesuu ¢ UBJI u npenapamamu HJIA, 6o 2 epynne 6Oonvhvie (n=54) onepuposansl Ha
gone kombunuposanuou odbwetl anecmesuu ¢ UBJI u snudypanvuoii ananeezuei mopgunom,; 8 3
epynne 60nvHblx (n=46) KomOuHuposannyio oowyro awecmesuro ¢ MUBJI nposoounu 6 ycinosusx
napasepmeobpaivbHoll ananeesuu MopuHom. B epynnax ananuzuposanu uzmeHeHus KOHYeHmMpayuu
Kopmu301a u 2noko3zvl kposu. Onpedenerno, umo KombuHuposannas oowas anecmesus ¢ UBJI Ha
¢hone sxcmpadypanvubix 610Ka0 MoppurHom obecneyusaem OOILULYIO CIPECCOYCIMOUYUBOCTb, YeM
KombOuHuposanuas auvecmesus c¢ HBJI npenapamamu HIIA. Buiseneno, umo mexHono2us
anecme3uon02Ueckol 3auumol OONbHBIX ¢ ADOOMUHANLHLIMU XUPYPUYECKUMU 8MEUAMeNbCN8AMU
C UCNONBL30BAHUEM NAPABEPMEDPATLHO20 88€0€eHUsL MOPPUHA HE CONPOBOAHCOAETC OMKIOHEHUAMU
KOpMU30.1a U 2N10K03bl KPOBU 3a Npedevl CIMpecc-HOpMbl

Knrwouesvie cnosa: xupypeuueckue 3a001e6aHusi 0peanos OPIOWHOU NOIOCMU, NOKA3amenu
KOpMU301a U 2N10K03bl KPOBU, IKCMPAaoypalbHas aHAN2e3Ust MOPHUHOM.
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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.
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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 / Makcumenko JI.B., Catrap 3axanart, 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].

Iran.

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

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 WHAG8.7 [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/
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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 (JO1F) — 17.55 DDD/ 1000 inh./ day, beta-lactam antibacterials, penicillins (JO1C) —
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, JO1F A10) accounted for
27.4%, amoxicillin (AWaRe — Access, JO1C 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]

Bloodstream Lower respiratory

. . Peritoneal and intra-
Deaths Sex infections (95% CL) !nfect!ons gnd all relatea abdominal infections
infections in the thorax

Share among

all causes of | Both sexes 34.0 33.7 12.3
death, %
Number 17,657.65
’ 17,308.96 6,357.01

causes of death | Both sexes (9,438.01- : i

29,760.85) (13,490.96-22,571.86) (3,971.08-9,936.15)
Rate (per h
100K) Both sexes 20.95 (11.20-35.30) | 20.53 (16.00-26.78) 7.54 (4.71-11.79)
Rate (per | Both sexes 26.44 (14.17-44.79) | 27.53 (21.51-35.72) 9.49 (5.95-14.75)
100K) 2871 (1526 -
standardized Males 48.24) 30.72 (23.72 — 40.10) 10.52 (6.47 — 16.22)
by age 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 DALY, 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 DALY due to total infectious syndrome in Iran are demonstrated in Fig. 1.

Total infectious syndrome DALY's per 100k
Iran (Islamic Republic of), Age-standardized, Both sexes, 2019
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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 (lran, 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

30



ISSN 2409-563X. MEDICUS. 2024. N2 9 (63).

(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 glel;rtr;ger of
Acinetobacter Fluoroquinolones 555
baumannii 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 HAISs 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 DALYSs. 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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Annomayusn. Ilpobrnema cmepmuocmu 20CNUMATUIUPOBAHHLIX NAYUEHMOS BCe0CmaUe
UHPUYUPOBAHUS 20CNUMATILHBIMU WMAMMAMY, NPOSAGIIOUUMU AHMUOUOMUKOPE3UCTNIEHMHOCb,
Hocum 2nobanvusii xapaxmep. Upan yuacmeyem 6 medcoynapoonou npoepamme GLASS, TrSCSS u
peanuzyem npozpammy HayuonanvHozo Haozopa INISS. B cmamve npusedenvt pezynvmamoi
uccredosanusi  6azwt  Ooannvix  INISS u  GBD IHME-WHO. B HUpane npobrema
AHMUOUOMUKOPE3UCTEHMHOCMU  CMOb  Jce AKMYAIbHA, KAK U OISl 6C€20 Mupd, NOCKOIbKY
excecoOHo 51  muicaua  uen.  eubmem  nO  NpuyuUHe  CENCUCd,  CBA3AHHO20  C
AHMUOUOMUKOPEZUCMEHMHOCIbIO 8030y 0Umelsl.

Knwuesvie cnosa: Hpan, cocnumanvhvle ungexyuu, ycmoudugocms K aHmMuOUOMUKAM,
GLASS, TrSCSS, GBD IHME-WHO.
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AnHomayun. 3a nocieoHue 06a Oecamuiemusi NO GCeMy MUpPY 3HAYUMENbHO BblPOC
uHmepec K UCNOIb308AHUI0 NPOOUOMUKO8 KAK 8 NPOPUIAKMULECKUX, MAK U 8 JIeYeOHbIX Yeasx Ol
PA3TUYHBIX NAMOIO2UL, 0OHAKO 00beM 00KA3AMENbHBIX OAHHBIX O/ PA3IUYHBIX NPOOUOMUYECKUX
MUKPOOP2AHU3MO8 CculvHo eapvupyemcs. Ilenvro Oannoeo ucciedosanusi s61s1emcs usyyeHue
COBPEMEHHBIX B03MONCHOCIMEN U IPHEKMUBHOCTIU NPUMEHEHUS. NPOOUOMUKOS8 8 IeUeHUU OCMPO20
CpeOHe20 omuma, a Mmaxdce aHAIU3 CYUeCm8YIOWUX OO0KA3AMENbHbIX OAHHbLIX U 6blsieleHUe
Haubonee NePCneKMuBHbIX  NPOOUOMUYECKUX — MUKDPOOP2AHUIMOE Ol Mepanuu  OAHHO20
3abonesanus. Mamepuanvl u memoovl. B pamxax 0anHO20 panOOMU3UPOBAHHO20 KIUHUYECKO20
uccneo008anus, 8 KOmopom ydacmeoganiu 25 Odemeti 6 8o3pacme om I 00 6 nem, exceonesHoe
ucnov3osanue nepopaivrho2o npoouomuxa Salivarius K12 na npomsicenuu 6 mecayes ne npugeino
K YMEHbUWEHUIO Yacmomul CAy4aed ocmpo2o cpednezo omuma. Pesynemamsl. Pezynvmamot
0aHH020 UCCTIe008aHUS NOOYEPKUBAIOM HE0OX00UMOCb KPUMUYECKO20 aHAIu3a d¢hgdexmugnocmu
npodouomuueckux Npenapamos Nnpu ux NpUMeHeHuu 8 NeOUAMpUYEecKol NpaKmuke OJis
npogunakmuxku ocmpoco cpednezo omuma. Hecmompsi ha omcymcemeue 3HAUUMO20 CHUNCEHUS.
yacmomwl cyyaed 0aHHo2o 3abonesanus npu ucnoavzosanuu Salivarius K12, nonyuennvie oanHvle
ABNAIOMCS BANCHLIMU 011 00We20 NOHUMAHUSL 8030€CMBUsL NPOOUOMUKOE HA OCMCKULL OP2AHU3M.
Botgoowt. [[ns neduampos u KIUHUYUCIIO8 5MO UCCAe08aHUe AKYEHMUpyem 6HUMAHUe Ha
HeobXooumocmu nposedenus OanbHeluux, 6oiee MacumaoHsvlX U OIUMENbHBIX UCCIe008AHUL C
yenvio GvisigNeHUs Haubonee IPHeKMmusHbIX NPOOUOMUUECKUX WMAMMOS8, KOmopwvle Mo2iu Ovl
ObIMb NONE3HbI 8 KIUHUYECKOU NPAKMUKe.

Kniouesvle cnosa: ocmpwiii  cpednuti  omum,  APOOUOMUKU,  NPOOUOMUUECKUE
muxpoopeanusmul, Salivarius K12.

BBenenne. Octpeiii cpegunii otut (OCO) — Bocxopsmas HH(EKIHUS, CBA3aHHAS C
TUCPYHKIMEH €BCTaxWueBOW TpyObl MpH PECHUPATOPHON BUPYCHONW WHGEKIHH, MO3BOJISIOIIAS
OoTONaToreHaM IMOJAHMMATHCA W3 HOCOTIIOTKUM B cpenHee yxo [1]. Ilpodunaktuka OCO wurpaer
BaYKHYIO POJIb B COKpAIllEHUH OOIIETr0 UCIOIb30BaHU aHTUOMOTHUKOB Y ieTel. bblto mokasaHo, 4to
ITHEBMOKOKKOBBbIE KOHBIOrHpoBaHHble BakuuHbel (IIKB) cHmxkaroT 3aboneBaeMoCTh OCTPBIM
CpPETHUM OTHTOM, IIPU 3TOM OILIEHKHU Bapbupytorcs oT 8% 1o 10% nns 7-Banentnoit [IKB 1o 23 %
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st 10-BanenTHoi [IKB. BakuwHbl mMpoTHB TpuIIa TakKe CHIDKAIOT 3a00JIEBA€MOCTH OCTPBIM
CpPEAHMM OTHUTOM BO BpeMs ONHJIEMHHA Tpunmna. B TOPOTHBHOM ciydae CyIIECTBYIOIIUE
BO3MOKHOCTH TiepBUYHOM npoduinaktuku OCO orpaHuyeHBI.

JlakTOOaKTEepHH, KOTOpbIE B OCHOBHOM SIBIISIFOTCS YacThl0 MHKPOOHMOMa KelyJ04YHO-
KHILIEYHOTO TPaKTa, MUHUMAJIbHO KOJIOHU3UPYIOT MUKPOOHMOM HOCOIJIOTKH M, KaK ObLJIO MOKa3aHo,
B 3HAYUTEJIBHOW CTENICHN HEI(P(PEKTUBHBI B MPOPHIAKTHKE OCTPOTO cpeiHero otura [3, 6, 7].

OcTpblil  cpeaHuil OTUT SBISIETCA OJHMM HamOoJee pacHpOCTPAHEHHBIX JETCKHUX
3a00JIeBaHUH, 3a9aCTyI0 TPEOYIONIMM METUIIMHCKOTO BMEMIATENICTBA U 3(PPEKTUBHOTO JICUCHUSI.
TpaguionHble METOIbI TEpANNK, TAaKUE KaK aHTUOMOTUKHU, HE BCETJa ONPABIbIBAIOT OKUJIAHUS, U
CYIIECTBYET PHCK pPAa3BUTHUSA YCTOMUMBOCTM K AaHTUOMOTHKAM. B CBsI3W € 3THM CYyIIECTBYET
pacTymuii HMHTepeC K aJbTePHATUBHBIM U [OMOJIHEHHBIM METOJaM JICUEHHUs, TaKUM Kak
UCTOJb30BaHUE TMPOOMOTHUKOB. OJHAKO Hay4yHble JaHHbIE O pEAJIbHOW  KIMHHUYECKOU
3¢ (HEeKTUBHOCTH MPOOMOTUKOB B JIEYEHHUH OCTPOrO CPEIHEr0 OTHTA /0 CUX MOp OrpPaHUYEHBI U
MPOTHBOPEYMBHI, UTO TPEOYET JOMOTHUTEIBHOTO H3yUCHHUSI.

B nocnennue pecatuneTvs BHUMaHUE K MPOOUOTHKAM 3HAYUTEIHLHO BO3POCIIO, OCOOEHHO B
o0acTi NPOPUIAKTUKY U JICUCHHS PA3TUYHBIX WHPEKIMOHHBIX 3a001eBannil. [10CKOIBKY OCTpBIN
CpeIHUIl OTHUT MPEICTABIACT 3HAUUTEIbHYIO MPOOIEMYy 370pPOBbS Ui JAETEl MOIIKOJIBHOTO M
MITJIIIIErO IIKOJIBHOTO BO3pacTa, MCCIEAOBAHUS IO NMPHUMEHEHHIO MPOOMOTHKOB B ATOH 00JacTu
MOTYT HMETh OTPOMHYIO NpPaKTHUYECKyK 3Ha4yuMOcTh [5]. ['ocymapcTBeHHBIE M MEIUIIMHCKHE
cooOmiecTBa MINYT CIIOCOOBI CHHU3UTH 3a00JIEBAEMOCTh M YAaCTOTY OCIOKHEHHH, YIyYIIUThH
KAauecTBO HU3HU JeTed, U YMEHBUIUTh HCIIOJIb30BAaHHE AHTHOMOTHKOB, 4YTO J€JaeT JaHHOe
HCCIIEI0OBaHNE OCOOEHHO aKTyaJIbHbBIM.

TakuM o00pa3oM, WHeJbK) JaHHOTO UCCIIEJOBAHMS SIBISETCS H3yYCHHE COBPEMEHHBIX
BO3MOYKHOCTEH U 3()(HEeKTUBHOCTH NMPUMEHEHUS TPOOMOTHKOB B JICUEHUH OCTPOTO CPEIHETO OTHTA
y naereil. KoHkpeTHble 3a7aud BKJIIOYAIOT aHAINU3 CYIIECTBYIOIIMX HAYYHBIX JAHHBIX 1O 3TOMY
BOTIPOCY, a TAaK)K€ BBIABICHHE M OICHKY HanOojee MEPCHEKTHBHBIX MPOOMOTHUYECKUX IITaMMOB,
KOTOpbIE MOTYT OBITH HCIIOJIb30BaHBI B KJIMHUYECKOW TMpaKkTUKE M Teparuud JaHHOTO
3a00JIeBaHusl.

Marepuanbl U MeToabl. /laHHOE paHIOMHU3MPOBAHHOE MCCIEOBAaHHUE MPOBOAMIOCH B
MeauuuHckoM 1eHTpe “3nopoBbe” r.Maxaukana B mepuon ¢ 20.05. 22023 mo 20.05.2024r. K
Y4YacTHIO JIONYCKAJIMCh JIETH B BO3pacTe OT 1 110 6 JIeT, mocelianme JIeTCKU cajl B 3TOM BO3pacTe.
Kputepusimu nckiroueHus: ObUIM MPOAOJDKAIOIIAsACS aHTUMUKPOOHAS MPOPMIAKTHKA WK JIH000H
uMMyHoehuIMT. Mcronb3oBaHue Jpyrux MpoOMOTHYECKUX MPOAYKTOB HE PEKOMEH0BAIOCh, HO
HE SBJSUIOCH KpUTEpUEM UCKIIOYeHMs. bbulo moiiyueHo HMHQOPMAIMOHHOE COIJlacue OT
MPEACTaBUTENEN NETEH.

[Mogxoxsmue y4acTHHKH OBUTH PaHIOMH3MPOBAaHBI 1:1 aisi TOMyYeHUs €KEIHEBHOM
nepopanbHoil 10361 Salivarius K12 nnu mutane6o kaxaplii Beyep mocjae YUCTKU 3yOOB B TedeHue 6
MecsieB. Pangomuzanus Ob1a crpaTuduiipoBana mo Bo3pacty nerer (<3 JeT ajs mepopajibHOTro
MopolKa 1 >3 JeT AN JKeBaTelbHBIX TabJeToK). buocTaTUCTHK co3/1ai paHIOMU3MPOBAHHBIN
CIIMCOK, MCTIOJIb3ysS KOMITBIOTEPHYIO PAaHIOMM3AIMI0 OJIOKOB C HMCIOJb30BaHUEM IEPECTaBICHHBIX
OJIOKOB IEPEMEHHOTO pa3Mmepa.

[lepen HavagoM wHcCleIOBaHUS BCE HACHTUYHBIE TAKEThl HCCIIENOBaHUS, COAepKallue
Salivarius u muane6o, ObUIM HMHIMBHIYyalbHO MHPOHYMEpPOBAHBI B COOTBETCTBHHM CO CIIUCKOM
pPaHIIOMH3AlNU, TOATOTOBIEHHBIM crenuaniucroM 1o Owuoctaructuke (BT). Pammommsanus wn
HyMepalus MPOBOJMWINCH TIEPCOHANIOM, HE Y4YacTBYIOIIMM B HaboOpe MAalUeHTOB WM HX
nocneayroiemM HabmoaeHuu. [locie Toro, kak 3aKOHHBIN ONEKYH MoAnucal WHGOPMHUPOBAHHOE
corjlacue, yYaCTHUK MOy4HJI Orkaiinii OecruiaTHBIN HOMep MCCeI0BaHUs U Ha3HAYMIT IPOTYKT
B JIETCKOM Cafy.

PesyabTarsl.

[lepBryHOI KOHEYHOW TOYKOM ObLIa OIS JETEH, 1Mo KpalHeW Mepe, C OJHUM DIIHU30]I0M
OCTPOTO CPEJHEro OTUTA, HYKJAIOIIUXCSI B aHTUMUKPOOHOH Tepanuu, 4YTo ObUIO MOATBEPXKICHO Ha
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OCHOBaHUU 3JIEKTPOHHBIX HAIMOHAJIBHBIX MEAMIMHCKUX KapT M peecTpa PELEeNToB B TeueHue 6
MecsleB 1nociae paHaoMu3zauuu. IlepBuuHblii  pe3yapTaT ObUI  JOCTUTHYT, €CIM  JIUIIO,
OCYILECTBIISIONIEE yX0/1, MpuoOpesio pedeHKyY pelenT Ha MPOTUBOMUKPOOHBIN MpernapaT B TeUCHUE
6 Mecs1eB 10ciIe paHJoMU3aluK i noaydeHus: quarnoza OCO, onpeaesneHHOro B COOTBETCTBUU
C HAlIMOHAIBHBIMHU PEKOMEHAALIUSIMH.

Bpemst 1o nmepsoro snuzona OCO, TtpeOyromero aHTUMUKPOOHOW Tepanuu, A0l AeTei ¢
petmauBupyronmmM OCO, TpeOyomuM MPOTUBOMUKPOOHONW Tepamuu, IO ACTEH, MOJTyJaronuX
MPOTHBOMUKPOOHYIO TEpamuio, J0Js JAeTeidl, OOpaTHBIIMXCS K Bpady IO TOBOAY OCTPOro
3a0onieBaHus, A0JS A€TeHl, TOCIUTAIU3UPOBAHHBIX C OCTPBIMU PECIIMPATOPHBIMU 3a00JIEBaHUAMU, U
MPOJIOJKUTENIBHOCTh NPEeObIBaHUSA B KIMHUKE. BTOpuUYHBIE pe3ynbTaThl ONMPOCHUKA BKIHOYAIN
apyrue snu3onbl OCO, aOUarHoCTHPOBaHHBIE BpPAavyOM, KOJIMYECTBO JHEH € CHUMIOTOMaMu
pECIMPATOPHOrO MM TaCTPOIHTEPUTA, a TAKKE KOJIMUYECTBO JIHEH, KOI'/1a POJUTENIN OTCYTCTBOBAIN
Ha pabore u3-3a OoJe3HM peOeHKa, Ha 4yenoBeko-yier rpynnbl pucka (PYR). Bce BTOpuuHBIC
pe3yabTaThl OBUIM 3aPETUCTPUPOBAHBI B TEUCHUE 6 MECALIEB TIOCIIE PAHIOMHU3AINH.

HccnenoBaTenbCkuii anmoCTepUOPHBIA aHallM3, J00ABJICHHBIM K IJIaHY CTaTUCTHYECKOTO
aHaJln3a IOCJie UCXOAHOIO YPOBHSI, HO IO 3aBEPLICHUS JIPYIMX aHAIW30B JaHHBIX, ObLJI BBITOJIHEH
JUTSL OIEHKH JTOJIM AeTel ¢ ocnokHeHHBEIM OCO, xonndyecTBa 31M3040B ocinokHeHHoro OCO u mom
JeTell C YCTaHOBKOW THMIIAHOCTOMHYECKOH TpyOKku. Bce pe3ympTaTthl HcCieIOBaHUs ObUIH
OIMyOJIMKOBaHbI B T€UEHHE 6 MECSIIEB ITOCIIE PaHI0MU3ALINH.

B o0meii ciioskaocTH 25 nereit ObUTM BKIIFOUEHBI B aHAIH3, cpean HuX 11 neBouek [47,6%] u
14 manpuuka [52,4%]), u3 nux 13 nereit B rpynme Salivarius u 12 B rpynne minane6o. Cpennuit
(SD) Bo3pacT nmereit ObUT cX0XKHUM B 00eux rpymmax. CpenHss MpoaoKuTesHOCTh (SD) moboro
rpyaHoro BckapmiamBaHusi cocrasuia 5,0 (4,0) mecsana B rpynne Salivarius u 5,2 (4,6) mecsna B
rpymre 1iane6o. Tummanocromuyeckie TpyOKH ObLTH BBeleHBI B rpymme Salivarius u B rpyre
iane0o, JaHHbIe ObUIM JOCTYIHBI 10 Hayana uccienoBaHus. B obmieii cinoxHoctu 13 nmereit B
rpynme Salivarius u 12 B rpymnme miane6o MpeKpaTuiv UCIOIb30BaHUE HCCIICTYeMOTO MPOJIYKTa
paHbliie, 4YeM MIIaHUPOBAIIOCH.

B oOmeit cnoxnoctu 13 nereit B rpynne Salivarius u 12 nerelt B rpynmne 1iane0o uMenu
no kpaiineit Mepe 1 snuzon OCO, TpeOyromuit aHTUMUKPOOHOM Tepanuu, B Te4eHHe 6-MeCsIUHOTO
nepuofa HaOmioAeHuda. PasHuna Mexay 2 rpynmnaMd He OblUla CTaTHMCTUYECKHM 3HAaYMMOMN
(otHOCuTENBHBIN puck 1,32 [95% AU 0,86-2,34]; pasnuua B nponopuusx — 2,14% [95% AU ot —
5,94% no 1,09%]; P =0,15) (Tabnuua 1).

Tabnuya 1
IlepBuunbie M BTOpHYHBIEC HCX0AbI B rpynmne Salivarius K12 B cpaBHeHHH ¢ rpynnoi miamnedo
Pe3yabTar Ilnanedo Streptococcus | Ilponopuusi | OTHOCHTeNBHBIH | 3HaYeHue P
(n=13) salivarius WIH pHCK
K12 (n=12) | cpeanss 95% AN)
pa3HuIa
(95% AN)
>1 Onmson | 7 (5.8) 6(7.2) -2,41 1,41 0.15
OCTPOTO CpEIHETO (ot —5,94 no | (c 0,86 no 2,34)
OTHTA, TPEOYIOIINH 1,09)
AHTUMHUKPOOHOM
tepanun, No. (%)
[epopanbHeIit 4(9.1) 3(20.0) —8,98 2.21 0.04
mopomok (12 B (or —20,11 | (c 1.16 mo 4.30)
rpynmne mianebo u o —2,17)
13 B rpymme S.
salivarius K12)
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Oxkonuanue mabauyot 1

PesyabTar IInane6o Streptococcus | ITponopuusi | OTHOCHTEeNbHBIH | 3HAYeHuUEe P
(n=13) salivarius HJIH pHCK
K12 (n=12) | cpeanss (95% AN)

pasHuIa

(95% aAN)
KesaresnHble 2 (4.6) 3(3.5) 1,04 0,75 0,23
tabnerkn (12 B (ot —2,26 mo | (ot 0,35 mo 1,68)
rpymme 1ianedo u 4,46)
13 B rpymme S.
salivarius K12)
PeumnuBupyrommii cpenuuii otut, No. (%)
>2 snmzona AOM | 6 (1.4) 9(2.2) -0,71 1,50 0.31
3a 6 MecsIIeB (ot —2,81 mo | (c 0,56 mo 4,02)

1,22)
>3 smm3ona AOM | 2 (0.5) 4 (1.0) -0,34 2,00 0,25
3a 6 Mec (ot —1,81 a0 | (¢ 0,41 no 9,32)

0,84)
Jrobas 7(8.9) 9(11.9 -2,93 1,33 0,16
AHTUMHKPOOHAsI (ot =7,5 no | (¢ 0,86 no 1,99)
Tepanwsi, HeT. (%) 1,27)
>1 Tlpuem Bpaua B | 9 (22.5) 8 (18.6) 1,86 0,91 (or 0,71 mo | 0.51
CBSI3M C OCTPBIM (ot —3,73 no | 1,19)
3a0omeBanueM, No. 7,47)
(%)
Tenehonnas wmu | 3 (7.7) 4 (10.4) -3,65 1,47 (¢ 0,94 mo | 0.07
BUIO3anuch, No. (ot —7,66 no | 2,25)
(%) 0,39)
T'ocriuranusuposan | 0 4 (1.0) —-0,95 0 (ot 0 1o 0,95) 0.05
C OCTPBIM (ot 2,11 no
pecrupaTopHbIM 0,19)
3a0o0aeBanuemM, No.
(%)

He Obu10 BBISIBICHO CYIIECTBEHHBIX pas3iuuuii Mexay rpymnmnamu B nose aereir ¢ OCO ¢
OCJIOKHEHUSIMHU WM TIPH XUPYPrHUECKOM BMelaTenbcTBe, cBa3aHHOM ¢ OCO. Pe3ynbTar Tecta Ha
SARS-CoV-2 6pu1 nonoxurenbHbM y 2 neteit (0,5%) B rpymme Salivarius u 'y 3 (0,7%) B rpynme
ianebo 3a mepuon uccinenoBanus. Cpennee (SD) xonmuuecTBO JHEH OTCYTCTBUSL peOeHKa B
nerckoM cany cocrasuiio 21,90 (25,66) na PYR B rpynne Salivarius u 19,96 (21,74) na PYR B
rpymre miameoo.

O6cyxaenne.

B osrtom wuccnemoBaHuM c ydactMeM 25 JeTed, MOCEUIAONUX JHEBHOW CTalMoHap
MenuiHCKOTo IIEHTpa, €XKETHEBHOE MPUMEHEHHEe MepopaibHoro mpobuotuka Salivarius K12 B
Te4eHHe 6 MecsAlleB HE MPHUBEIO0 K CHUKEHUIO 3a00JI€Ba€MOCTH OCTPHIM CpPEJIHUM OTHTOM.
[Ipenpinymue wuccineaoBaHus, TpeANoiaralonme KIMHUYeCKylo 3(@exkTtuBHOCTh Salivarius B
npenorspamieHnt OCO, MpoBOAWINCE B OCHOBHOM C MCIIOJIb30BAaHMEM HA3AJIbHBIX CIIPEEB B
MeINaTPUIECKON TIOMYJISIIIAN, CKIIOHHON K MHPEKIHsIM cpenHero yxa [2]. Yactora BOZHUKHOBEHUS
OCO Obwa Beime y S. salivarius K12, yem B rpynme miane6o, HO He OBUIO CTaTUCTUYECKH
3HayuMoM pazHuibl. 3aboneBaeMoctb OCO Oblna BbIIE Y y4acTHUKOB rpymnmsl Salivarius K12 B
Bo3pacte 110 3 sieT. OHaKo, HOCKOJIBKY 3TO HCCIIEI0BaHNE HEe OBbLIO pa3paboTaHo JUIst obecreueHus
JIOCTaTOYHOM MOIIHOCTH JUIS aHalM3a MOATPYII, 3TU Pe3yjbTaThl CIeAYyeT UHTEPIPETHPOBATH C
ocTtopoxHoCcThl0. Ilepopanbhbie mnpoOuotmueckue mnpenaparel CamuBapuyc K12 okazamuch
Her((HEeKTUBHBIMU B IEPBUYHON MPO(UIAKTUKE OCTPOTO CPEAHETO OTHUTA.
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Takum 00pa3oM, Ha OCHOBaHWHW TMPOBEICHHOTO WCCIICAOBAaHUS, 4YTOOBI BHEAPUTH
MPOOUOTHUKH B MPAKTHKY JICYCHHUSI OCTPOTO CPEIHEro OTHTA Yy JEeTeH, oOecreunBas KOMILICKCHBIH
MOJXOA K YIPABJICHUIO STHM PACHpPOCTPAHCHHBIM 3a00JIeBaHHEM HEOOXOJUMBI W3MEHCHHSI.
PexkoMeHnyeTcsi HCMonMb30BaTh MPOOMOTHKN B KAUeCTBE JIOMOJHEHUS K TPAJAMIIMOHHBIM METOJaM
JIEYCHUSI OCTPOTO CpEIHEro OTUTa, yaelss ocoboe BHUMaHuMe mTamMMmaMm Lactobacillus u
Bifidobacterium. I[IpoObuoTuku MOryT OBITH MOJIE3HBI I MPOPUIAKTHKH PEIHUIUBOB y JETEH,
0CcO0EHHO B TIEPUO/IBI MTOBBIIIICHHOTO PUCKa WHPEKIUI. BaxkHO peryisipHO MOHHUTOPUTH COCTOSIHUE
MAIMEHTOB M KOHCYJbTUPOBATHCS C BPAuOM Ui KOPPEKTUPOBKHU Jie4eOHOro IuTtaHa. Takxke
HEOOX0MMO HWH(POPMHUPOBATH POJMTEICH O BO3MOXKHBIX IPEHMYIIECTBAX M OrPAaHHYCHHIX
MIPUMEHEHHS TIPOOMOTHKOB, 00eCTieurnBasi UX TOJTHBIMA PEKOMEHAANUSIMU 1O JTIO3UPOBKE U KypCy
JICUCHMSL.

3akmouenue. [IpoBeneHHoe Hccineq0BaHNE MOJYEPKUBACT HEOOXOIMMOCTh KPUTHIECKOTO
oJIXo/1a K oeHke 3 (HeKkTHBHOCTH MPOOHMOTHKOB B JICYCHUU OCTPOTO CPEIHEro OTUTA y JeTed. B
pamMKax JaHHOTO KCCIEIOBaHUs IMEpOpaTbHOE HCIOJIb30BaHHe mpobuotmka Salivarius K12 He
MPOJIEMOHCTPUPOBAJIO 3HAYMTEIBHOTO CHIDKeHHs 3aboneBaemoct OCO ¢ miame6o. PesynbraTs
TOBOPST O TOM, YTO MPOOMOTHKH B WX TEKYIIEM BHJEC HE MOTYT PacCMaTPUBATHCS KaK OCHOBHOE
cpenctBo mnpodunaktukd uiau jedenuss OCO, omHako moreHmman mrtamMmMmoB Lactobacillus wu
Bifidobacterium tpeOyer manmpHeimero u3y4deHus. B KIMHUYECKON NpPaKTUKE BAKHO MPOJOIDKATH
uccnenoBaHre 3(Q(HEKTUBHOCTH PA3JIUYHBIX MPOOMOTHYECKMX IITAMMOB M HMHTETPAIMI0 HX B
KOMIUICKCHBIC TEPAIIEBTUYCCKUE CTPATETUN C YICTOM UHANBHIYAIBHBIX OCOOCHHOCTEH MAIIMEHTOB.
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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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JEYEHUE AJUIEPTUUECKOI'O PUHUTA VY JETEN
C IIOMOIbIO MPOMBIBAHUA HOCA COJIEBBIM PACTBOPOM:
KIIMHNYECKOE NCCJIIEAOBAHUE
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X.B. MaramanoBa, CTyIeHT
MeauuuHckuil uHCcTUTYT, Yeuenckuii ['ocynapcrBennsiii YHuBepcuTeT uMeHn A.A.Kaasiposa
(364024, Poccusi, Yeuenckast Pecriyosuka, I'po3ubiii, ynuiia Acnanbeka Illepurosa, 32)
E-mail: khava98_98@mail.ru

AnHomayua. Annepauveckuii puHum AGIAEMcs pacnpocmpaHenHviM 3a001e6anHuem cpeou
Odemelti, KOMopoe 3HAYUMENbHO YXyoulaem Ka4yecmeo ux HcusHu. Dghghekmusnoe neuernue 3mo2o
cOCmMosiHUsL. mpebyem NOUCKA OOCMYNHBIX U Oe30nAcHbIX Memooos mepanuu. llpomvieanue noca
COJle8blM PACMBOPOM AGIAEMC OOHOU U3 MAKUX MemoOux, KOMopdas 3acCiyicueaem GHUMAHUS
onazooaps ceoeu npocmome u 3¢ppexmuenocmu. Ileny — nposecmu Kiunuueckoe ucciedosauue,
HanpaejieHHoe Ha OYeHKY POl NPOMbLEBAHUS HOCA COIEBbIM PACMBOPOM 8 JIeUeHUU ANIePSULEeCKO20
punuma y oemeu. Mamepuansl u memoowvl. Yuacmuuxu ObLiu pazoenensvl Ha IKCNEPUMEHMATLHYIO
U KOHMpOAbHYIO 2pynnvl. B meuenue uccreoosamenbcko2o nepuooa OYEHUBANUCH MaKue
nokasamenu, KaxK 4acmoma u UHMeHCUBHOCMb PUHUMA, UCNOIb308AHUE JIeKAPCMEEHHbIX CPEOCME U
obuee cocmosinue Oemeu. Pe3ynomamul. BvisgneHvl 3HauumenvbHble YIVUUEHUS 6 COCMOSAHUU
Odemetl, NPOXOOUBWIUX DecYlsAPHble NPOMBIGAHUS HOCA, YMO NoOmeepxcoaem 3PHeKmusHoCHb
0anHo20 mMemoda. Pezynemamul ucciedosanus Mo2ym cnocoobcmeosams GKIIUEHUI0 NPOMbIBAHUS
HOCA CONIeGbIM PACMBOPOM 8 CIMAHOAPMHYIO NPAKMUKY Je4eHUs Alllep2uiecko20 puHuma y oemetl.

Knrwouesvie cnosa: annepeuveckuti punum y Oemet, CONEBOU pPACMBOp, UCHONb30BAHUE
JIeKAPCMBEHHBIX CPEOCM8, NPOMbBIBAHUS HOCA.

BBenenue. Amieprudeckuit punut (AP) siBisieTcss oqHUM U3 Hanboliee pacpoOCTPAHECHHBIX
3a00JeBaHUN y JIeTell MaIMeHTOB C PaclpOCTPaHEHHOCTbIO BO BceM mupe oT 2,2% no 45,5% B
Bo3pacte oT 6 10 14 ser [1]. CuMOTOMBI BKIIOYAIOT 3aJI0)KEHHOCTh HOCA, pUHOpEs, 3yl B HOCY U
YUXaHHe, KOTOPbIe MOTYT OBbITh pa3pyIIUTENbHBIMU /ISl CHA ¥ IPUBECTH K HETAaTUBHOMY BIIUSTHHIO
Ha MOBCEHEBHYIO (PYHKIIUIO U pab0TOCTIOCOOHOCTD. M30eranne ajijiepreHoB — 3TO JIeYCHUE TIEPBOM
JUHUM, HO 4YacTo HewenecooOpa3Ho. CooTBeTcTBYyIOIIas QapMakoTepanus 4YacTo BKIIOYAET
uHTpaHa3aibHble copen KoptukoctepouaoB (MI'KC), xotopsix Henb3s wuzbexarb. Jlis
s dextuBHoro odnerdeHus: cuMmntToMoB MI'KC Heo0X0aMMO HCIIONB30BaTh €XKEIHEBHO, U OHU HE
00ecneurBaoT JOJTOCPOYHOTO 00JIErYeHUsl CUMIITOMOB MOCJI€ 3aBEpLICHUS Tepanuu [2].

Ha ¢one yBenuuuBaromeicss 4YacToThl aUIEPTUYECKUX 3a00J€BaHUNA U TPEBOXKHOM
TEHJCHIMH 3J0YNOTpeOIeHUs] MeAUKAMEHTaMH, H3yuyeHUE albTePHATHUBHBIX U JIOMOJHUTEIbHBIX
METO/IOB JICUEHUs, TaKMX KaK IPOMBIBAaHME HOCA COJIEBBIM PacTBOPOM, IpuobOperaer o0colyro
aKTyaJIbHOCTh . DTOT METOJ IIHWPOKO HCIOJb3YeTCs B TPAAUIIMOHHON M HapOAHON MEIUIIMHE, HO
ero 3(p(eKTUBHOCT, M MEXaHU3Mbl JCUCTBUS TpeOyloT Oosee TIIATENBHOrO0 HAy4YHOTO
noaTrBepxkaenust [3]. [lpoBeaeHne MaHHOTO HCCIEAOBAHUS MOMOKET BHECTH BaXKHBIM BKIIAJ B
IIOHMMAaHHUE BO3MOKHOCTH IIPUMEHEHUS IIPOMBIBAHUS HOCA COJIEBBIM PACTBOPOM B IIEANATPUUECKON

© Xamxkuesa JI.M., Maramanosa X.B. / Khadzhieva L.M., Magamadova H.V., 2024
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MIPaKTUKE U CO37aTh HAy4YHO 0OOCHOBAHHbIE PEKOMEHIAIMU TS JICUCHUS aJJIEPTUYECKOr0 PUHHUTA
y JAETEN.

Leabo maHHOTO WHCCIEAOBaHUS SBISETCS OIEHKAa S(QQPEKTUBHOCTH U 0O€30MacHOCTU
MPOMBIBAHUSI HOCA COJIEBBIM PACTBOPOM KaK BCIOMOTaTEJIbHOTO METOJa TEepanuu y AeTel C
QJUIEPITMYECKUM PUHUTOM. MBI CTpEMHUMCS ONPENEIUTh, MOXKET JIM PETYJISPHOE HCIOJIb30BAHUE
3TOTO MPOCTOro, 6€30MACHOTO U JIOCTYITHOTO METO/1a YIYUIIUTh KIMHHYECKUE UCXOIbI U Ka4eCTBO
JKA3HU JIETEN.

Marepuanbl M MeToAbl. bbUIO TIPOBEACHO MPOCIEKTUBHOE MCCIIEOBAHUE B
PecnyOnukanckoii neHTpaabHOM OonbHUIIE T. Maxaukaia, B mepuoy ¢ Hosiops 2023 o mai 2024 1.
JIBaquaTe MNOAXOASIIMX MAIlMEHTOB B Bo3pacte OT 8§ 10 15 5er ¢ JUarHOCTUPOBAHHBIM
QJUIEPTMYECKUM  PUHUTOM  COIVIACHO pekoMmeHaanusM ARIA  3aBepmmim  ucciaen0BaHUE,
HaOIIOIaNCh B TEUCHHE § HENEeNb, U AWArHO3 ObUT MOATBEPXKICH C MOMOIIBIO aJUIEPTHYECKOTO
TecTUpoBaHus. KiMHHUYECKyI0 OIIEHKY pAacCUMTHIBAIM HA OCHOBE paHee CO3JaHHOro Habopa u3
IIECTH MPU3HAKOB U CUMNTOMOB AP: 3aJ10)K€HHOCTh HOCA, pUHOpEs, YUXaHUE, 3y B HOCY, 3Yy/ B
pOTOIJIOTKE U 3yA B riaszax. Kaxaelii myHKT ouenuBaics no mkaie ot 0 qo 3, rae 0 = orcyrcTBue
CUMIITOMOB M 3 = TsDKEJbIC, MOYTH HU3HYPUTEIbHBIE CUMNTOMBI. Bce mpeacTaBuTenn AeTe u
MOJIPOCTKOB MOAINUCATH MHUCbMEHHOE HH(OPMHUPOBAHHOE COTJIacKe Ha POBEIACHHUE UCCIIeIOBAHUS.

Pe3yabTaThl. YUacTHUKHA ObUTH pa3jielieHbl HAa JBE TPyNINbl. ['pymmma JedeHus IMmorydana
Ha3aJdbHBINA crpel (iyTHKa30Ha MpOMHoHaTa ¢ KopTukoctepougamu mo 100 mr B neHp U mianedo
OJIUH pa3 B JeHb. CTATUCTUYECKUN aHAJIU3 YUYUTHIBAJ PA3NUYMS B KIMHUYECKHUX IMOKa3aTeNsIX U
KpHUBbIE TUKOBOTO NOTOKa HOcoBOro Broxa (PNIF) mexay nByms uccienoBaTelbCKUMHE TPYIIAMHU.
OOmue pe3ynpTaThl IMOKa3aJld CTATUCTHYECKA 3HAYMMOE CHIDKCHHE OICHKH KIMHHYECKUX
cuMnToMoB B Tpymme jedeHus (p<0,001) mo cpaBHEHHIO C HE3HAYUTEILHBIMH U3MEHEHUSIMH B
rpyImre mianedo ¢ UCIoiIb30BaHUeM HazaidbHOTO pactBopa (p<0,001) (Tabmuma). ['pynna neuenus
HUI'KC Ttaxke mnokazana mnoBbilieHHbIH mnpoueHT PNIF mo cpaBHeHuwio ¢ rpynmoii rmiane6o.
HccnenoBanue ObUI0 OrpaHIYEHO HEOOIBIINM KOJTUYECTBOM YYaCTHUKOB.

Tabnuya 1
Cpennuii 02711 M IPOLICHTHOE CHUKCHHE KINMHUYECKHX
cumnTomMoB AP npu UT'KC no cpaBHeHHI0 ¢ cOJIeBbIM PACTBOPOM B TeueHHe 8 Helelb

Henens | I'pynna crepouaos I'pynna Saline
Cpennss ouenka | IlpouentHoe | Cpennsis ouenka | IlpouenTHoe
KJINHUYECKHX CHHKeHHe KJINHUYECKHX CHHKeHUe
CHMIITOMOB™ CHMIITOMOB

Henens | 6.3 -- 10.1 --

0

Henena | 4.9 64% 7.3 11%

2

Hemenst | 1.7 11% 8.2 -1%

4

Henena | 2.5 0% 1.7 6%

6

Hepens | 1.4 2% 6.9 —2%

8

*CpeoHutl 6ann no KIUHUYEeCKUM CUMAMOMAM PACCUUmMaH 01 6 cumnmomog no wkaie om () 0o 3
20e (0 = omcymcmeue cumnmomos u 3 = uHmeHcusHvie cumnmomvl. Odwas 603MOHCHAA
KauHuveckas oyeuxka = 18.

HccnenoBanue mokasano, YTO HMHTpaHaszaiubHble crepounnl  (INS)  3HauMrTensHO
3¢ (deKTUBHEE CHIKAIOT KIMHUYECKHE CUMITOMBI aJlJIEPTUYECKOr0 PUHUTA Y JIeTel 10 CpaBHEHHIO
C HCHOJB30BAHHEM COJIEBOTO pacTBOpa. B TeueHHe BOCBMUHENENBHOTO IMEpHoja HaOII0AN0Ch
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CYIIECTBEHHOE CHI)KEHUE cpegHero Oamia cuMnToMoB B rpymnme INS, 4To CBHIETENBCTBYET O
BBICOKOM 3((EKTUBHOCTH 3TOTO METO/a JIeYeHUsl. B yacTHOCTH, Yepe3 JBe HEJeNu CpeiHuil Oam
cuMmntomMoB B rpyme INS cauzuncs Ha 64%, Torna kak B rpylIne, NoJdy4daBllIed COJIEBOW pacTBoOp,
cHkeHue cocraBuiio Bcero 11%. K Bocbmoit Henene B rpymnme INS npomomkuinock yMeHblIeHUE
CUMIITOMAaTUKH, OTPa)K€HHOE B CHIKEHHMU cpelnHero Oamia Ha 2%, Torja Kak y MalUeHTOB,
HCIIOJIb30BABIIUX COJIEBOM pacTBOp, HAOIIOAAIOCH OTPULIATENIBHOE MPOLIEHTHOE U3MEHEHHE. JTU
JAHHbIE MOATBEPKAAIT NpeumMyinecTBo INS B KpaTKOCpOUYHOH M OJrOCPOYHON MEpCrEeKTUBE MO
CPaBHEHHIO C COJIEBBIMH PAacTBOPAaMH, OCOOCHHO C YYETOM TOTO, YTO CPEAHUI Oaii CUMITOMOB B
rpymie, seuuBuieics INS, octaBaicss HUKe Ha IPOTSXKEHUH BCETo NMeprojaa HaOIroAeHus.

HecmoTrpss Ha  OTMEUEHHBIE IOJOXKHUTEIBHBIE  PE3yJbTaThl, CIEAYEeT  YYUTHIBAThH
OIPaHUYEHHOCTh MCCJIEJOBAHUSA, CBSI3aHHYH0 C HEOOJBIIMM YHCIOM YYaCTHHKOB. OTO
OOCTOSITENTLCTBO YKa3bIBACT Ha HEOOXOAUMOCThH JAIBHEHIINX MCCIENOBAHUNA C OOJBIINM YHCIOM
YYaCTHHMKOB ISl TIOATBEP)KACHUS U PACIIMPEHUs MOJTYYEHHBIX JaHHBIX. Takke BaXKHO YUUTHIBATH
MOTEHIHAJIbHBIE TOOOYHBIE 3()(PEKTHI ATUTETHHOTO MCIIOJIB30BAaHMS HHTPAHA3AIBHBIX CTEPOHJIOB, U
UCKaThb BO3MOXHOCTH [UIi KOMOMHHMPOBAHHOIO UM KOMIUIEKCHOIO IOJXOAa B JIEYEHUHU
aJuIeprudeckoro puHuTa y nereid. ConeBble pacTBOPBI, HECMOTPSI HA MEHEE BBIPAKEHHBIN 3 (et
CHMKEHMSI CHMIITOMOB, MOT'YT HCIIOJIb30BaThCsl KaK BCIIOMOI'aTelIbHOE CPEJICTBO, YIydIlas oOmui
TepaneBTHUECKUi d(P(HEeKT U CHMXKass HEOOXOIUMOCTh NMPUMEHEHHs 0ojiee arpecCHBHBIX METO/I0B
JICUCHHUSL.

OOcy:xxnenme. Hamm  pesynpTaTbl COOTBETCTBYIOT — pe3yjbTaTaMm  0Oojee  paHHHX
HCCIIEIOBAaHHM, B KOTOPBIX MOKa3aTelId CUMITOMATHKH M MOTPEOHOCTh B TaKUX JIEKapCTBaX, Kak
MHTpaHa3aJIbHblE KOPTUKOCTEPOUbI U aHTUTMCTAMUHHBIE IpenapaTsl, cHu3nWiuch nocie HCU y
nereid ¢ AP [4]. B npoCieKTUBHOM KHUTAaMCKOM HMCCJI€AOBAaHUM MAlMEHTHI B Bo3pacTe OT 2 jo 15
JIeT, TOJy4yaBUIMX KOMOMHMpoBaHHOE jedyeHue INS u MHTpaHa3albHBIMH KOPTHKOCTEPOUJIAMH B
TeyeHue 12 Henenb, HAOIIOJAIOCh 3HAUYUTENIBHOE YIIydllleHHe CUMNTOMOB AP U CHMKeHHe 103bl
BHYTPUBEHHBIX KOPTUKOCTEPOUOB IO CPABHEHHUIO C TEMH, KTO MPUMEHSUI TOJILKO BHYTPHUBEHHbIE
KOPTUKOCTEpPOUAbl. B paHIOMM3MpPOBAHHOM JBOHHOM CJENOM HCCIEIOBaHUM, MPOBEICHHOM B
Tawnange, cooOmanoch, 4YTO  TOKAa3aTeNM  Ha3aJbHBIX CHMITOMOB U MOTpediieHue
AHTUTMCTAMUHHBIX IIPENapaToB 3HAYUTEIBHO CHU3WINCH IOCIEe 4 Henenp TUIEPTOHMYECKOTO
opomeHuss Hoca [6]. HemaBuuii cucremarmueckmii 0030p mokazan, uto INS Moxker OBITH
Oe3omacHOil M TpuemseMON albTepHAaTUBON HHTpaHA3aJIbHBIE CTEPOUIBl U AHTUTHMCTAaMHUHHBIE
npemnapartsl y fgerei ¢ AP.

WNrtak, Ha OCHOBaHMM NIPOBEICHHOIO MCCIENOBAaHUS PEKOMEHAYETCS BKIIIOUYEHHUE
PEryJIIpHOrO MPOMBIBAHUSI HOCA COJIEBBIM PACTBOPOM B KOMIUIEKCHOE JICUEHUE aJNIEPrUYecKOro
pUHMTA Yy AeTell, B OCOOCHHOCTH Il CHUXKEHHSI 3aJI0KEHHOCTH HOCAa, 3yJla U pUHOPEU. ITO JOIKHO
MIPOBOAUTHCS €KEAHEBHO, 1O 4-6 pacnbuleHUH JBaXK/bl B JIEHb HA NPOTSHKEHUU KaK MUHUMYM 12
Hesenb s JAOCTHXKEHMsS HaWIydlIMX pe3yjibTaToB. B ciydae Tsokenoro TedeHus 3a0o0JeBaHMA,
COYETaHME IPOMBIBAHUS HOCA C HWHTPAHA3aJbHBIMM CTEPOMJAMH MOXET O0ecleyuTh
JIOTIOJIHATEBHOE CHUKEHUE CUMIITOMOB M YJIyYLIEHHE KayecTBa KU3HU MMalUeHTOB. i Jydniero
KOHTPOJISI 32 COCTOSIHUEM Ba)XHO BECTU €)XKEIHEBHbIE 3alUCH CHMIITOMOB, YTO I1O3BOJIUT
KOPPEKTHPOBATH JIEYCHUE IPU HEOOXOJMMOCTH.

B 3akiioueHue creayeT OTMETHTb, 4YTO WHTPAaHA3aJIbHbIE CTEPOUIBl OO0ECIEUUBAIOT
Oonbliee OOJETYeHHE CHMIITOMOB ajUIEPTUYECKOT0 PUHHUTA y JeTed, YeM OpOIICHHE COJIEBBIM
pactBopoM. O1HaKO KOMOMHHMpPOBaHHAs Tepanusi UHTpaHa3aJIbHBIMU CTEPOUIAMH U TIPOMBIBAHUEM
HOca (PU3MOJIOTHUECKUM pACTBOPOM JIEMOHCTPUPYET YIYy4YLIEHHE CHMIITOMOB ajIePrUYecKOro
pUHUTAa U MaKCUMU3HPYeT 3(P(PEKTUBHOCTh KOPTUKOCTEPOUIOB. OJHOBpEMEHHOE HPUMEHEHHE
MHTPAHA3IbHBIX CTEPOUI0B U MPOMBIBAaHHUS HOCA (PU3UOJIOTHUECKUM PACTBOPOM MOXKHO CUUTATh
3¢ (HEeKTUBHBIM JICYEHHEM, KOTOPOE XOPOILIO NEPEHOCUTCS ieAnaTpruueckoi nonymsueil. [loatomy
PEKOMEHYETCSI IIMPOKO BHEAPUTH OpPOIIEHUE HOCA COJEBBIMM DPACTBOPAaMHM B CTAaHJIAPTHYIO
MPAKTUKy JICYCHUS aJUIEPrUYECKOTO pPHHHUTA Yy JeTed, OCOOEHHO B Ciy4asx, TpeOyromux
JIOTIOJTHATEIBHOTO YMEHBIIEHUSI CUMIITOMATHKU.
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Crnenyer OTMETHTH, YTO, HECMOTPS Ha IIOJIOKUTEIBbHBIC PE3YNIbTAaThl, YUCHBIC IOJDKHBI
YUUTBIBaTh OTPAaHUYEHHUS HCCICJOBAHUS U3-32 HEOOJBIIOr0 KOJMYECTBA Y4acTHUKOB. Jlys
HOJTBEP)KACHUS M PACIIMPEHUS PE3YJIbTATOB PEKOMEHAYIOTCS NalbHEUIINEe WCCIEIOBAaHHUSA C
OOJIBIIMM KOJMYECTBOM IMALMEHTOB. TakKe Ba)KHO YYUTHIBATH BO3MOXKHBIE MOOOYHBIE 3(PPEKTHI
JUTUTEIBHOTO MPUMEHEHUsS] MHTPaHA3aJIbHBIX CTEPOUIOB M MCKATh BO3MOXKHOCTH KOMILJIEKCHOTO
HOJXO0Ja B JICYCHUHM aJUICPrUYecKOro PUHUTA y jAeTeil. B 1enoM, Mcnosibp30BaHME HA3aIbHOTO
OPOILEHHS COJIEBBIM PAacTBOPOM B COYETAHHM C MHTPAHA3AIBHBIMH CTEPOMIAMH IPEICTABISECTCS
MHOT'000CMIAIONTIM METOJIOM YITYYIIEHHSI CHMITOMOB U KauecTBa KHU3HHU JETeH C alIeprUueCKuM
PUHUTOM U MOXKET IIPUBECTH K OoJiee 3 PeKTUBHOMY 1 O€30MaCHOMY JICYCHHIO ATOTO COCTOSHHS.
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TREATMENT OF ALLERGIC RHINITIS IN CHILDREN BY RINSING
THE NOSE WITH SALINE SOLUTION: A CLINICAL STUDY
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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.
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