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Abstract

Introduction. Cystic fibrosis (CF) is an inherited, autosomal recessive disease caused by mutations in the CFTR gene.
In the last decade, the effectiveness of CF treatment has increased significantly due to the development of targeted drugs
aimed at restoring the function of the CFTR protein. The highest efficacy is observed in the triple combination
elexacaftor/tezacaftor/ivacaftor (Trikafta® (Vertex Pharmaceuticals, USA). In Kazakhstan, it has been used since 2023
(generic elexacaftor/tezacaftor/ivacaftor Trilexa®, Tuteur S.A.S.I.F.LA., Buenos Aires, Argentina). There have been no
previous reports on the results of using targeted therapy in patients with CF in Kazakhstan. There is very little information
about the effectiveness and safety of generic forms of CFTR modulators.

Aim: to evaluate the effectiveness and safety of the generic targeted drug elexacaftor/tezacaftor/ivacaftor Trilexa®
(Tuteur S.A.S.I.F.1.A., Buenos Aires, Argentina) in children and adolescents with CF in real clinical practice

Materials and methods. An observational study included five children with CF aged 11 to 17 years who were treated
with the three-component targeted drug elexacaftor/tezacaftor/ivacaftor. The safety of the drug was monitored by recording
adverse events and the dynamics of the levels of biochemical blood parameters. The effectiveness of
elexacaftor/tezacaftor/ivacaftor was assessed after 12 months based on the results of a sweat test, anthropometric
characteristics, respiratory function (FEV1), number of exacerbations and courses of antibacterial therapy.

Conclusion. Within 12 months of therapy with the combination of elexacaftor/tezacaftor/ivacaftor, positive dynamics of
clinical and functional parameters and the safety of three-component targeted therapy were shown. It is necessary to expand
the circle of children with CF receiving three-component targeted therapy and continue research to assess its effectiveness
in Kazakhstan.

Keywords: cystic fibrosis, CFTR gene, three-component targeted therapy, sweat test, pulmonary function.
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AxtyansHocTb MykoBucumaos (MB) - HacnencTBeHHOe, ayTOCOMHO-PELIECCHBHOE 3aboneBaHme, BbI3BaHHOE MyTaLMsMU B
reHe CFTR. B nocneaHee aecsitunetve spgeKkTMBHOCTb neveHns MB sHaumnTensHo Bospocha raropapst pa3paboTke TapreTHbIX
npenapaTos, HanpaBneHHbIX Ha BoccTaHoBNeHue dyHkuum Genka CFTR. Hanbonbluas athcheKTMBHOCTL HabnioaaeTes Y TPOMHO
kombuHaLmu anekcakadhtop/TesakadhTop/msakadpTop (Tpukadpta® (Vertex Pharmaceuticals, CLUA,). B KasaxcraHe npumensieTca
¢ 2023r. (reHepuyeckuin npenapar elexacaftor/tezacaftor/ivacaftor Trilexa®, Tuteur S.A.S.L.F.I.A., Buenos Aires, Argentina). PaHee
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COOOLLEHMI O pesyrnbTaTax MPUMEHEHUS TapreTHON Tepanuu y mauweHToB ¢ MB B KasaxctaHe He Obino. MHdopmauum ob
3(pheKTMBHOCTM M 6E30MACHOCTU reHepuyeckux hopM NpenapaTos kpaitHe Mano.

Lenb: oueHka 3adpekTMBHOCTM 1 6€30MacHOCTH reHepuU4ECcKoro TapreTHoro npenapara elexacaftor/tezacaftor/ivacaftor
Trilexa® (Tuteur S.A.S.L.F.I.A., Buenos Aires, Argentina) y aeTeit 1 nogpocTkoB ¢ MB B peanbHOM KIMHNYECKON NpaKTuke

Matepuansi u metoabl. [poBegeHo HabnogaTeNnsHOe MCCNEROBaHMe, BKIOYEHb! NATb AeTen ¢ MB B BospacTe oT 11
Ro 17 ner, KOTOPbIM MPOBOAUNOCH ~ FeYeHWe  TPEXKOMMOHEHTHbIM  TapreTHbIM npenapaTom
anekcakadrop/Te3akadTop/meakadtop. besonacHocTb npenaparta KOHTPONMPOBany NyTEM PErMCTpaLyv HexenaTenbHbIX
ABNEHUA UM OMHAMUKKM BUOXMMUMYECKUX nokasaTenen Kposu. AhdeKTMBHOCTL anekcakadytopal/TeakadTopa/meakadtopa
oueHuBanu yepe3 12 MecsueB no pesynbTatam NOTOBOW MPOObI, aHTPOMOMETPUYECKUX XapaKTEPUCTUK, AblIXaTerbHOM
dyHkUumn (ODB1), kKonnuecTBy pecnmnpaTopHbIX 0DOCTPEHNI 1 KypCOB aHTMOAKTepManbHON Tepanui.

PesynbTaTbl: NpUMEHEHWE TPEXKOMMOHEHTHOM TapreTHOW Tepanuu anekcakadtopa/Tesakadropa/veakadropa
(reHepuyeckuin npenapat Tpunekca®, Tuteur S.A.S.I.F.I.A., ByaHoc-Aiipec, ApreHTuHa) y feten ¢ MB no3sonuno ynyywinTb
nokasaTenu AblxaTenbHOW (YHKLMM, HYTPUTUBHOMO CTaTyca, MOTOBOrO TECTa, TakKe OTMEYEHO CHWXEHUE 4acToTbl
NEroyHbIX 06OCTPEHMI M KYPCOB CUCTEMHbIX aHTUBMOTMKOB nocne 12 mecsues neyenns. Npodune GesonacHoOCTH Bbin
YOOBNETBOPUTENBHBIM C MUHUMANBHBIMI HEXenaTenbHbIMU ABNEHUAMU.

3aknioueHne. B TeueHue 12 wmecsuUeB Tepanuu KomOuHauuen anekcakadtop/tesakadhTop/vBakadyTop nokasaHa
MOMNOXWTENbHASA AMHAMMKA KMMHWUKO-(DYHKLMOHANbHBIX NOKasaTeneir W 0e30nacHOCTb TPEXKOMMOHEHTHOW TapreTHOM
Tepanun. Heobxoaumo paclumputb Kpyr geten ¢ MB, nony4aioLmx TPEXKOMNOHEHTHYIO TapreTHyI0 Tepanuio 1 NPOJOMKUTL
uccnegoBaHme no oueHke ee apdekTnBHOCTH B KasaxcraHe.

Knrouesnbie cnosa: mykosucyudos, 2eH CFTR, mpexkoMnoHeHmHas mapaemnasi mepanusi, NomoebIiti mecm, yHKUuUs
BHELWHe20 ObIXaHUs.
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©3exTiniri. Mykosucunaos (MB) - CFTR reHiHgeri MyTauusnapgaH TybiHOaFaH TYKbIM KyanaiTbiH, ayToCOMIbI-PeLeccuBTi
aypy. CoHfbl oHxbinabikta CFTR aKybl3biHbIH, KbI3METIH KannbiHa KenTipyre GaFbiTTanfaH MakcaTTbl NpenapaTTapabl a3ipney
apkbinbl MB empey Tuimginiri avTaprblktain ecti. EH, xoFapbl TMiMAiNik anekcakadprop/resakadtop/ MBakadhTopablH, YLLITK
kombuHaumsacbiHoa baiikanagbl (Tpukadta®, Vertex Pharmaceuticals, AKLW). KasakcraHga 2023 xbingaH 6actan
KonpaHbinagbl (reHepukanblk npenapat elexacaftor/tezacaftor/ivacaftor trilexa®, Tuteur S.A.S.LF.I.A., Buenos Aires, Argentina).
ByraH geniH KasakcraHga MB 6Gap naumeHTTepae MakcaTTbl TepanusHbl KorgaHy HaTvkenepi Typansl xabapnamanap bonraH
oK. MNpenapatTapaAbIH xannbl TYPIepiHiH, TUiMainiri MeH Kayincisgairi Typars! aknapar eTe as.

MakcaTbl: HaKTbl KnuHVKanblK Toxipnbene MB 6ap 6ananap meH xacecnipimaepae elexacaftor/tezacaftor/ivacaftor trilexa®
(Tuteur S.A.S.L.F.I.A., Buenos Aires, Argentina) xanmnbl MaKcaTTbl npenapaTbiHbIH, TUIMZiir MeH KayinciaairiH baranay.

Matepuanpap meH agictepi: barikay 3eptTeyi xyprisingi, 11-17 xac apanbirbiHgarsl MB 6ap 6ec 6ana eHrisingi, onap
YL KOMMOHEHTTI MaKcaTTbl npenapaTtneH em Xyprisai anekcakadtop/Tesakadtop/usakadrop. lNpenapatTblH, Kayincisairi
KaFbIMCbI3  KyObinbiCTapabl Tipkey XoHe KaHHbIH, OVOXUMMANLIK KOPCETKILUTEPI AeHTreiiHiH AMHaMukachl apKbimbl
GakpinaHabl.  AnekcakadTopabiH/Te3akadTopabiH/MBakadTopablH  TMiMainiri 12 aigaH  keiliH - Tep  CbiHaMmachl,
AHTPOMOMETPUANBLIK ernweMaep, ThiHbIC any (yHKkuuschl (BipiHwi cekyHaTa MaxOypni 4eM WbiFapy Kenemi), eply CaHbl
XoHe bakTepusFa Kapcbl Tepanus Kypctapbl 6ovbiHWwa BaFanaHab!.

Hatnxeci: MB Gap 6ananapga anektpokadTop/Tesakadptop/vBakadhTopablH, YIU KOMMOHEHTTI MaKCaTTbl TepanusiChIH
(Tpunekc®xannbl npenapatbl, Tuteur S.A.S.LF.LA.,, ByaHoc-Aiipec, ApreHTHa) KOnpaHy ThiHbIC any (PYHKUMACHIHbIH,
TamaKTaHy XarfaiblHblH, TEp CbIHaFbIHbIH KOPCETKILUTEpiHiH, XakcapFaHbiH KepceTTi, 12 aigaH KeliH eKneHiH, epLuy
KVIfiHIH, XXeHe Xyleni aHTMBNOTUKTEP KypcTapbiHbiH TeMeHaeyi bainkanabl emaey. Kayincisaik npoduni eH, a3 xarbIMCbI3
KyObInbiCTapMeH KaHarFaTTaHapnblK Gongbl.

KopbITbIHAbI. 3AnekcakadhTop/Tesakadtop/mBakadTop KOMOMHALUMACHIMEH TepanusHbiH, 12 allbiHaa KNUHUKaIbIK-
(DYHKLMOHANAbIK KOPCETKILUTEPAIH OH AMHAMUKAChl XOHe VLI KOMMOHEHTTI MakCaTTbl TepanusiHblH, Kayincisairi
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KepceTinreH. YW KOMMOHEHTTI MakcaTThl Tepanus anatbiH MB 6ap 6ananap ToOblH KeHENTY xoHe OHblH, KasakctaHgarbl

TMimMainiriH 6aranay GonbIHLWA 3ePTTeY i XarnFacTbipy KaxeT.

Tytindi cesdep: mykosucyudos, CFTR eeHi, yw KOMNOHeHmmMi mapaemmi mepanusicbl, mep CbiHarbl, CbIPMKbI

MbIHbIC any YHKUUSICHI.
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Introduction

Cystic fibrosis (CF) is a hereditary, autosomal recessive
disorder caused by mutations in the CFTR (Cystic Fibrosis
Transmembrane Conductance Regulator) gene, which leads to
the dysfunction of chloride channel and the formation of
viscous mucus in exocrine glands [4]. Main features of CF
include rapid decrease in the quality of life of the patients due to
progressive respiratory disease and pancreatic insufficiency
that leads to high disability and mortality. Advances in
understanding and treatment strategies have greatly extended
the lifespan for CF patients. Currently, the proportion of adults
with CF in many European countries exceeds 50% [20], while
in Kazakhstan the same figure is 10% [9], which is associated
with late diagnosis and untimely initiation of multi-component
therapy.

The effectiveness of the CF treatment has increased
significantly in recent decades due to an improved
understanding of the CF pathophysiology and genetics and
the development of novel therapies. Treatment of CF is a
complex and personalized process. Basic therapy for CF is
aimed at relieving symptoms and preventing complications
and includes antibacterial, mucolytic, enzyme replacement
therapy, nutritional support, rehabilitation, etc. This
treatment gives significant clinical results, improves quality
of life and increases life expectancy [13].

The major advancement in CF treatment has been the
discovery of small molecules and the creation of targeted
drugs that are aimed at restoring the function of the CFTR
protein, providing pathogenetic treatment for CF patients.
The action of CFTR modulators is based on the ability of
molecules to increase the amount of CFTR protein on the
surface of the epithelial cell and / or enhance its function.
According to the mechanism of action, two main groups of
CFTR modulators can be distinguished - correctors and
potentiators [8]

Potentiators are CFTR modulators that act on the
mutant CFTR protein that is already located in the apical
membrane of the epithelial cell. The action of potentiators is
aimed at restoring the function of the ion channel formed by
this CFTR protein. Correctors ensure the delivery of the
mutant CFTR protein to the apical membrane and allow it to
occupy the correct position on the membrane. In 2019, the
FDA registered the triple combination
Elexacaftor/Tezacaftor/lvacaftor Trikafta® (Vertex

Pharmaceuticals, USA) - a combination of the potentiator
Ivacaftor and 2 correctors - Elexacaftor and Tezacaftor [14].
The triple combination of modulators is intended for the
treatment of CF patients carrying one or two F508del
variants or another genetic variant of CFTR sensitive to this
drug [19]. Currently, the drug is approved by the FDA for
patients 2 years and older with CF [5]. According to
numerous clinical studies, the triple combination
Elexacaftor/Tezacaftor/lvacaftor have demonstrated a
significant improvement in nutritional status, an increase in
respiratory function indicators, a decrease in the number of
exacerbations and, as a result, the number of courses of
oral and intravenous antibacterial therapy in adults and
children with cystic fibrosis [1, 3, 5, 6, 7, 11, 16, 19].

The first group of CF patients in Kazakhstan began
triple CFTR modulator therapy in 2023. The medical panel
of the Scientific Center of Pediatrics and Pediatric Surgery
(Almaty) recommended the use of triple targeted therapy in
children with the corresponding CFTR genotype. The
treatment is provided by the Public Fund «Kazakhstan
Halkyna». CF patients are provided with a generic
formulation of Trilexa (Tuteur S.A.S.L.F.l.A., Argentina).

We present the first clinical cases of five children who
received triple targeted therapy over a one-year period.

Aim of the study

To evaluate the safety and efficacy of the generic drug
Elexacaftor/Tezacaftor/lvacaftor Trilexa® (Tuteur
S.AS.ILF.LA., Buenos Aires, Argentina) used in children
and adolescents with CF in routine clinical practice.

Materials and Methods

Patients

We present an observational study in clinical practice,
participans: five children (three males, Table 1), aged 11 -
17 years, diagnosed with Cystic Fibrosis (CF) who were
under the care of The Scientific Center of Pediatrics and
Pediatric Surgery (Almaty). Before the start of the therapy,
parents/guardians of all patients signed informed consent
for targeted therapy, collection and processing of relevant
medical information. Patient 4, upon reaching the age of 18,
receives medical care at the Astana Medical University. The
diagnosis of CF in all participants was established in
childhood (min 4 months - max 6 years), in all cases
confirmed by a positive sweat test and two pathogenic
mutations in the CFTR gene (table 2).
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Safety parameters.

Table 1.

Patient 1 (female)

Patient 2 (female)

Patient 3 (male)

Patient 4 (male)

Patient 5 (male)

Pre | Post | %A | Pre | Post| %A | Pre | Post %A Pre | Post | %A | Pre | Post | %A
L"r:f‘;lf’ﬂ')"“b'” 840 | 759 | 064 | 470 [1090[+13191| 8.10 | 1056 | +30.37 |11.40|20.10 |+76.32| 21.40 | 47.29 |+120.98
(Dl;rrﬁglt/f’)'“r“b'“ 400 | 3.93 |-175| 190 | 470 [+147.37| 410 | 471 | +1488 | NIA | NIA | NIA | 6.63 | 5.00 | -24.59
ALT (U/L) N/A |13.60| N/A |11.60|16.00| +37.93 [12.80| 13.40 | +4.69 [28.00|21.20|-24.29|26.00 |38.30 | +47.31
AST (UL) N/A |16.80| N/A [15.20 |17.40| +14.47 |21.80| 24.04 | +10.28 |23.00|16.80 |-26.96 | 25.60 | 34.31 | +34.02
s Skin rash — first day of
evere cough excess -
. treatment, resolved Increased bilirubin
sputum —first 3 days ) Severe cough .
Adverse No of treatment: spontaneously; excess soutum  first and transaminase
events ' decreased blood pressure — P levels < 2 x the upper

skin rash, resolved
with antihistamines

first 2 months of treatment,
resolved spontaneously

2 days of treatment

[imit of normal

ALT - alanine aminotransferase; AST — aspartate aminotransferase; N/A — not available.

Before starting targeted therapy, all participants had
elevated sweat test measurements (above 60 mmol/l) -
from 61 mmol/l in patient 2 to 139 mmol/l in patient 3 (table
2). Four of the five participants (Patients 1, 3, 4 and 5) had
pancreatic insufficiency and got enzyme replacement
therapy. All patients received basic CF therapy [20]; all
were prescribed regular nebulized rhDNase. The respiratory
tract of patients 1, 2, 3 and 5 were infected with
Pseudomonas aeruginosa and they received inhaled
antibiotics.

Methods

The prescription of elexacaftor/tezacaftor/ivacaftor was
recommended to the patients by medical panel. In
accordance with the age and body weight of the patients,

Efficacy parameters.

the drug was administered in the form of tablets at a dose of
elexacaftor/tezacaftor/ivacaftor 100 mg/50 mg/75 mg +
ivacaftor 150 mg. Patients received the generic medication
Trilexa ® (Tuteur S.A.S.L.F.I.A., Buenos Aires, Argentina).

The safety of the drug was monitored by recording
adverse events during treatment and the dynamics of
transaminase and bilirubin levels (table 1).

The efficacy of elexacaftor/tezacaftorfivacaftor +
ivacaftor was assessed after 12 months using the following
parameters:  sweat test results, anthropometric
characteristics (weight, height, BMI), respiratory function
tests (FEV1), number of exacerbations, and number of
courses of antibacterial therapy (table 2).

Table 2.

Patient 1 (female) Patient 2 (female) Patient 3 (male) Patient 4 (male) Patient 5 (male)
Genotype F508del/3667ins4 E92K/E92K F508del/3667ins4 F508del/R553X F508del/S1196X
Age at the start of 15 16 11 17 15
therapy (years)

Pre | Post | %A | Pre | Post| %A | Pre | Post| %A | Pre | Post | %A | Pre | Post | %A
Weight (kg) 58.00 | 59.00 | +1.72 | 49.00 | 50.00 | +2.04 | 34.00 | 40.00 |+17.65| 55.00 | 68.00 | +23.64 | 68.00 | 80.00 | +17.65
Height (cm) 169.00{178.00| +5.33 [163.00|163.00| 0 |138.00{155.00| +12.32|{178.00{180.00| +1.12 {179.00{183.00| +2.23
BMI (kg/m?) 20.31 (1862 | -8.32 | 18.44 | 18.82 | +2.06 | 17.85| 16.65 | 6.72 | 17.36 | 20.99 | +20.91| 21.22 | 23.89 | +12.58
(Sr:;zflg"o”de 129.00| 87.00 | -32.56 | 61.00 | 46.00 | -24.59 |139.00( 99.00 | -28.78 |136.00| 76.00 | -44.12 |102.00| 52.00 | 49.02
FEV1 (%pred) 101.00{105.00| +3.96 | 71.76 | 73.19 | +1.99 | 78.00 | 92.00 | +17.95| 7440 | 89.00 | +20.27 | 76.44 | 99.73 | +30.47

BMI - body mass index; FEV'1 - forced expiratory volume in the first second.

Data analysis

The data collected from patients prior to and following
treatment were tabulated. Changes in parameter values
were calculated as the ratio of the difference between pre-
and post-treatment measurements to the pre-treatment
values. The results were presented as percentages, with
the sign of the difference maintained. In order to reduce the
potential confounding effects of heterogeneity among
patients, we chose to exclude sample characteristics, such
as the median, mean and standard deviation, from the
analysis.

The data processing and visualization were conducted
using Python (version 3.9.16) with the NumPy, pandas,
matplotlib, and seaborn packages. The data regarding the
frequency of respiratory exacerbations and the

administration of antibiotics within a year before therapy
and during treatment were represented as a heatmap, while
the changes in the key quantitative parameters were
illustrated in the form of line plots.

Results

The administration of elexacaftor/tezacaftorfivacaftor +
ivacaftor resulted in a notable reduction in the incidence of
respiratory exacerbations. Consequently, the necessity for
intravenous and oral antibiotic therapy was also lower during
treatment than a year before its initiation (Figure 1).

Serum transaminase levels in patients 1,2,3,4 remained
within normal limits during a year of targeted therapy. A
minor, less than 2-fold increase in AST and ALT levels
(38.30 U/L and 34.31 UIL, respectively) was noted in patient
5.
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Feature
B Respiratory exacerbations
Intravenous antibiotic therapy
Oral antibiotic therapy
Time
B Within a year before therapy
During treatment
I - Feature
I | I - Time
1 0 0 0 1 0 -Patientl
5
1 0 0 1 - Ppatient 2
4
3 .
1 0 0 0 1 0 - Patient3
-2
- 1 .
5 1 0 0 1 - Ppatient 4
-0
1 0 1 0 0 0 -Patient5s

Figure 1. Heatmap of the frequency of respiratory exacerbations and the administration of antibiotics.

The same patient had an increase in total bilirubin
before the start of targeted therapy (21.40 ymoliL), after 12
months it was 47.29 umol/L, direct bilirubin level was within
normal limits (table 1). No severe adverse events were
observed during 12 months of treatment. There was a
severe cough and an increase in the amount of sputum in
patients 2 and 4 for 2-3 days, which resolved
spontaneously. Patients 2 and 3 had skin rash, which
resolved with antihistamines in patient 2 and spontaneously
in patient 3 (table1) [10]. None of the patients refused to
continue treatment.

The  administration  of  elexacaftor/tezacaftor/
ivacaftor+ivacaftor resulted in weight gain, a decrease in
sweat chloride concentration, and an increase in FEV1 to
some extent in all patients (Table 2, Figures 2, 3, 4).
However, the BMI exhibited a divergent trend due to the
pronounced growth observed in Patients 1 and 3 during
treatment (Table 2, Figure 5).

Discussion

The development and implementation of the drugs that
modulate the defective CFTR protein function has opened a
fundamentally new era in the treatment of CF [15].

A triple combination containing a potentiator and two
correctors elexacaftor/tezacaftor/ivacaftor+ivacaftor
demonstrated the best effect on the dynamics of
anthropometric data, pulmonary function, reduced the
frequency of pulmonary exacerbations, and improved the
quality of life of patients [1, 3, 5, 6, 8, 11, 14, 19].
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Most of the studies were carried out using the original
formulation ~ Trikafta®, (manufactured by  Vertex
Pharmaceuticals, USA). There are only a few studies on the
effectiveness and safety of generic drugs. [16, 18]

The generic drug Trilexa® (Tuteur S.A.S.LF.LA,,
Buenos Aires, Argentina)*, containing a friple fixed dose
combination similar to the original drug, demonstrated
positive effects on respiratory function indicators, sweat test
and nutritional status in patients over 18 years of age. The
generic drug was well tolerated, and no serious adverse
events (AE) were recorded [7].

Our study demonstrated positive dynamic with the first
use of the targeted generic drug elexacaftor/
tezacaftor/ivacaftor+ivacaftor in real clinical practice in
patients under 18 years of age.

All patients showed regression or complete cessation of
respiratory exacerbations. An increase in body weight was
also observed in all cases, with a maximum increase of
23.6% from the initial one, although BMI had a different
trend, which is explained by a large increase in height in
relation to body weight in two cases. An important indicator
of the clinical effectiveness of the therapy was a decrease
in the need for courses of systemic antibacterial therapy.

A significant decline in the concentration of chlorides in
sweat fluid, min 24.6%, max 49.0% of the initial value
confirms the effectiveness of this drug in influencing the
pathogenetic mechanisms of the disease, in particular
restoring the function of the CFTR protein, which ensures
the clinical effects of therapy.
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Figure 2. Line plot of pre- and post-treatment weight.
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Figure 4. Line plot of pre- and post-treatment forced
expiratory volume in the first second (FEV1).

A positive trend was also noted in functional indicators:
FEV1 increased in all patients with the greatest increase in
2 cases, by 20.37% and 30.47% respectively. Similar
dynamics in spirometry indicators were noted by other
researchers [19].

The use of a triple-targeted generic formulation did not
lead to the development of severe adverse events. Only two
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Figure 3. Line plot of pre- and post-treatment sweat
chloride concentration.
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Figure 5. Line plot of pre- and post-treatment body
mass index (BMI).

patients experienced a skin rash that did not require
discontinuation of therapy. Similar effects were previously
described by researchers when taking the original drug [10].

One of the known side effects of CFTR modulators is
drug-induced liver damage with an increase in the content
of liver transaminases and bilirubin, and impaired
metabolism of bile acids [17, 12]. In our study, one patient
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showed a slight increase in the levels of transaminases and
total bilirubin (Table 1).

It should be noted that our study results are limited to a
small sample of patients; expanding the cohort of patients
will provide more significant data on the effectiveness and
safety of the targeted generic drug.

Conclusion

The first clinical experience with CF targeted therapy in
children in the Republic of Kazakhstan has been
demonstrated.

The use of a generic formulation of Elexacaftor/
Tezacaftor/lvacaftor, Trilexa® (Tuteur S.AS.LF.IA,
Buenos Aires, Argentina) in target naive children with Cystic
Fibrosis with responsive CFTR variants demonstrated
significant improvement in respiratory function, nutritional
status and sweat test parameters after 12 months of
treatment as well as reduction in pulmonary exacerbations
and systemic antibiotics courses incidence.

The safety profile was also quite satisfactory with
minimal adverse events and no significant increase in
serum transaminase levels.

It is necessary to expand the circle of people with CF
receiving pathogenetic therapy in Kazakhstan and continue
research to assess the effectiveness of this treatment.
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MMUOKAPOA OBOUX XXENYAQOUYKOB CEPALIA Y OETEMN
MNOCIE PAOUKAINIbHOWU KOPPEKLIUM TETPAlbl ®AINO
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AktyanbHocTb. OfHUM 13 Hanbonee NEpPCneKTUBHBIX HaMpaBneHWA B KApAMOMOrMYECKON BU3yamusauun SBRseTcs
MCMOMb30BaAHNE MarHUTHO-PE3OHAHCHON TOMOrpachu B COYETaHUM C MporpaMmami aHanmsa gedopmauuu, TakuMK Kak
Strain. MeHaepHblE pasnnyus B CEPAEYHO-COCYAUCTON (PU3MONOTMM TAKKE UMEIOT KIIOUYEBOE 3HAYEHWNE B KOHTEKCTE OLIEHKM
(DYHKLMOHANbHBIX  XapaKTepuUCTUK Muokapaa. [laHHoe wuccnefoBaHWe HanpaBneHO Ha U3yyeHue  yHKLMOHAmbHbIX
ocobeHHOCTEN MuOKapha 060X KeNy[oukoB cepaua y AeTed nocne pagukanbHOW Koppekuun TeTpagbl ®anno c
ncnonb3osaHneM MPT 1 nporpammel Strain, ¢ akLEHTOM Ha aHanm3 reHaepHbIX pasnuyni.

Llenb uccnepoBaHuma: nsyyeHne yHKUMOHANBHBIX 0COBEHHOCTEN, KOHTPAKTUIBHON U penakcaLioHHOM CNnocobHOCTY
MWokapaa 0bomx XenyaouKkoB cepaua y AeTen nocne pagukansHon koppekuum T® ¢ ucnonb3oBaHuem MPT 1 nporpammbl
Strain ¢ y4eTOM reHaepHbIX pasnuyuii.

MeTtogabl. BbinonHeH peTpocnekTuBHbIN aHanua aaHHbix MPT nauueHToB 69 yenosek: u3 Hux 24 (35%) aesoyek u 45
(65%) manbumkoB. Tak kak noporosble 3HaueHus ans KOO MK ot 150 go 170 mn/m2 6birm B kayecTBe nokasanus k 3KJA
npu 6ECCMMNTOMHOM TeYeHUM NaLMeHTOB, KoropTa bbina pasaeneHa Ha Ase rpynmbl B 3aBucumocty ot KOO K. Ecom y
yernoseka 6b1no MeHee 150 mn/m2, ato Bbina nepsas rpynna; a ecnv 6eino 150 Mn/m2 n Bonee, 10 370 Bbina BTOPas rpynna
CpegHuii BospacT B 0benx rpynnax coctasun 11 ner.

PesynbTatbl. B peTpocnekTMBHOM wccrnegoBaHuu, npoBeaéHHoM B nepuog ¢ okTsiops 2011 no wmioHb 2020 roga,
NpuHANK yyactve 69 yenosek, kotopbiM nposenu MPT uccnegosaHue cepaua nocne pagukanbHon koppekumyn TO: 13 Hux
24 (35%) neBouek u 45 (65%) manbumnkos. CpeaHuid BospacT B obeux rpynnax coctasun 11 net. Yposerb KOO MK 3ameTHo
pasnuyancs y gesoyek (116,8 mn/m2) u manbumkos (137,2 mn/m2) co 3Hayenuem p 0,001. 3ameTHas pasHuLa OKPYXKHOW
pechopmaLim 3aknoyanack B 6azanbHOM HUKHEM CETMEHTE NEBOr0 Xemnyaouka Mexay Manbyukamm u fesoykami - 13,6 v -
8,2 cooTBeTCTBEHHO (p<0,001).

BuiBogbl. [lonyyeHHble AaHHble MOATBEPXKOAIOT HamMuMe 3HAUMMbIX FEeHAEPHbIX Pasnuuuii B (OyHKUMSX NEBOrO U
NpaBOro XernyaouKkoB y AeTen nocne koppekuun T, yto TpebyeT AarnbHENWero N3yyeHns 1 y4éTta B KNMHUYECKON NPaKTUKE
ANS ONTUMU3ALMMA NIEYEHNS W YITYYLIEHUS JONTOCPOYHBIX MCXOA0B.

Knroyeenie cnosa: Tempada ®anno, padukansHas koppekyus, demckull eospacm, CMR Feature-tracking, Strain.

Abstract
RESULTS OF STUDYING THE FUNCTIONAL CHARACTERISTICS,
CONTRACTILE AND RELAXATION CAPABILITIES OF THE
MYOCARDIUM IN BOTH VENTRICLES OF THE HEART IN CHILDREN
AFTER RADICAL CORRECTION OF TETRALOGY OF FALLOT
USING MRI AND THE STRAIN PROGRAM BY GENDER GROUPS

Azhar M. Kabdullina?, https://orcid.org/0000-0003-0521-5484
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Introduction: In modern cardiological research, special attention is given to the use of magnetic resonance imaging
(MRI) in combination with deformation analysis programs such as Strain to assess the functional characteristics of the
myocardium. Gender differences in cardiovascular physiology are crucial for evaluating the functional characteristics of the
myocardium. This study aims to investigate the contractile and relaxation capabilities of the myocardium in both ventricles of
the heart in children after radical correction of Tetralogy of Fallot (ToF), with a focus on gender differences.

Objective: The aim of the study is to investigate the functional characteristics of the myocardium in children after radical
correction of ToF using MRI and the Strain program, considering gender differences.

Methods: A retrospective analysis of MRI data from 69 patients (24 girls and 45 boys) with an average age of 11 years
was conducted. The cohort was divided into two groups based on the index of end-diastolic volume (EDV) of the right
ventricle: the first group (less than 150 ml/m?) and the second group (150 ml/m? and above).

Results: In the study conducted from October 2011 to June 2020, the level of EDV of the right ventricle was significantly
different between girls (116.8 mi/m?) and boys (137.2 ml/m?) (p < 0.001). A significant difference in circumferential strain was
also observed in the basal inferior segment of the left ventricle between boys and girls.

Conclusions: The obtained data confirm the presence of significant gender differences in the functions of the left and
right ventricles in children after ToF correction, which requires further study and consideration in clinical practice to optimize
treatment and improve long-term outcomes.

Keywords:Tetralogy of Fallot, radical correction, gender differences, childhood, CMR Feature-tracking, Strain.

Tyninpgeme
TETPAOA ®ANJIOHbI PAOUKANAODbLI TY3ETY ONEPALIMACDBIHAH
KEWIH BANAJNAPAbDbIH XXYPEIHIH EKI KAPBIHLWACbBIHbIH,
MUOKAPAOTbIH ®YHKLUMOHANADbIK EPEKLUENIKTEPI,
KOHTPAKTUIbAIK XXoHE PEJIAKCALMUANDbIK KABIJNIETTEPIH
3EPTTEY HoTMXEJEPI, MPT XXoHE STRAIN BAfOAPJIAMACDLIH
NAUQANAHY APKbiNbl XXbIHbICTbIK TONTAP BOMbIHLUA
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Kipicne: 3amaHayu kapavonorusnblk, 3epTreynepae MarHUTTi-pe3oHaHCTbIk, TomorpadusHbl (MPT) xaHe Strain cekingi
pecopmaums Tangay OarmapnamanapbliH KOMAaHy (YHKUMOHanAblk, epeklweniktepai 6aranayga Mawpiagsl Hasappa.
JKbIHBICTBIK  albIpMALLbINIbIKTAP KyPeK-KaHTamblp (U3MONOrUACHIHAA HEri3ri MaHre ue, eWTKeHi onap MWOKapATbIH,
(bYHKUMOHaNAbIK cunaTTamManapbiH baranayga epeklwe Hasap aygapagbl. byn septrey pagukangbl T® koppekunsicbiHaH
keniH GananapgblH, XyPeKk MWOKApAbIHbIH, €Ki KapbIHWAChIHbIH, KOHTPAKTWUMbAIK KaHE penakcaumsnbik KabineTTepiH
KbIHBICTbIK aliblpMaLLbINbIKTapFa Ha3ap ayaapa oTbipbin 3epTTeyre basbiTTansaH.

3eptTey Makcatbl: Pagukangsl T®  koppekuusicblHaH KeliH 6ananapiblH, MWOKapAblHbIH,  PYHKLMOHANABIK,
epekwueniktepiH 3eptrey, MPT meH Strain 6argapnamackiH naganaHa oTbIpbIn, XbIHbICTbIK, albipMALLbINbIKTAPabl ECKEPE
OTbIpbIM.
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pictep: 69 HaykacTbiH, (24 kpI3 xaHe 45 yn) MPT gepekTepiHiH, peTPOCNEKTMBTI Tandaybl Xyprisingi, opTalla xachl
11 xac. Tontel KOO MK kepcertkiliHe 6annaHbicTbl eki Tonka Gengi: GipiHwi Ton (150 mn/m2 kem) xaHe ekiHwi Ton (150
MN/M? XaHe ofaH ken).

Hatuxenep: 2011 xbinabiH, kasaHbiHaH 2020 XKbingblH, MaycbiMbIHA eiiH eTkisinreH 3epTTeyae Koizgapabiy, KOO MK
pewreii (116,8 mn/m?) meH ynaapabin, (137,2 Mn/m2) apackinaa Masbl3bl aibipmallbinbik 6aiikangb! (p < 0,001). Congain-
aK, XblHbICTAP apacklHAa COMN KapblHLWaHbIH, 6a3anbabl TeMeHri cerMeHTiHae wenbepnik aedopmaunsga anTapnbikTan
aibIpMaLLbIbIK aHbIKTanmbl.

KopbITbiHAbL: AnbiHFaH fepektep T® KoppekuusacbiHaH KeliH ©GananapfplH, CONM KSHE OH, KapbIHLIACHIHbIH,
(DYHKUMANapbIHOA MaHbI3Obl XbIHbICTbIK aibipMalublnbikTapablH, 6ap ekeHiH pactangbl, byn KnuHWKanblk Taxipubene
eCKepinyi kaxeT, eMaeyai OHTalnaHAbIPY XaHe y3ak, Mep3iMai HaTuxenepi XakcapTy yLiH.

Tyliindi ce3dep:Tempada ®anno, padukanObl KOPPEKUUS, XbIHbICMbIK aliblpMawbiibikmap, 6ananap xackl, CMR
Feature-tracking, Strain.
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BeepeHue neroyHon aptepum (3KJ1A) ¢ nomowbio Gronpotesa unm
Tetpaga ®anno (T®) npeacrasnser coboit Haubonee  KoHAyuTa, YTO MPUBOOMT K  PEMOAENMPOBAaHMO U
pacnpoCTPaHEHHbIN LMAHOTUYECKUA BPOXOEHHbIM MOPOK  ymyyweHwo  yHkumm DK cepagua  [10]  [11].
cepaua, XapakTepusyloLWMICs  YETbIPbMS  OCHOBHbLIMM YcTaHoBneHHbIMM  nokasanuamu k- 3KIIA - aBnstoTes
npu3Hakamu: edeKkT MEXCKenyJoYKoBOA NEeperopogku  apuTMKSs, CHIKEHWe paboToCmOCOBHOCTM, YXyALIeHWe Mo
(OMXI), obcTpykums  BbIBOOHOTO — OTAena npaBoro  dyHKLMOHanbHoMy knaccy nauuenta no NYHA, cteHos JIA
xenygouka (BOIMX), rmnepTpodmst Muokapaa npaBoro  TSHKENOW CTENEHW W Mporpeccupyrolias TpuKycnnganbHas
xenypouka (MXK) n gekctpanosuums aoptsl [14]. peryprutaums B COYETaHUM C yMepeHHou U Tsxenon JIP
B cepeovHe XX Beka nuwb 20% pgeten c¢ BIMC  [14]. OgHako onTumanbHOe BpeMms 4N1S 3aMeHbl knanaHa Yy
LOXWBanMM OO B3pOCnoro Bospacta. B HacToswee Bpemsi  GECCUMMTOMHbIX  MAUMEHTOB TOYHO He M3BECTHO W
Onarogapsi [OCTWXEHWSIM B [ETCKOW Kapauoxupyprum  siBnsietcs obcyxaaembim Bonpocom [17][18][3] [9].
CMEPTHOCTb  CYLLECTBEHHO CHWU3WNach, M BOMbLUMHCTBO OpHum 13 Hanboree NEPCnEKTUBHbIX HanpaBneHun B
nauseHtoB ¢ T® poxusaor go 60 net [4] [15]. K kapavonorvyeckoi Bu3yanusauum SBRSETCS UCMOnb3oBaHWe
coXaneHuto, pacTywpe [eTw, Nocne pagukanbHOW — MarHUTHO-pe3oHaHcHoi Tomorpacmm (MPT) B coueTaHum ¢
KOppeKLMW, UMEIOT psd NO3AHUX NOCNEACTBUIA, HaNpuMep,  Nporpammamu aHanusa gecdopmaliym, Takumn kak Strain. OTu
pasBUTUe CepLeYHON HeLOCTaTOMHOCTW, CTEHO3 NMErOYHOM  TeXHOMoruu no3BONAT JeTansHo uccnenosathb
apTepum, WHMEKLMOHHBIA 3HLOKAPAWT, 3ajepkka pocTa M COKpaTUTENBHYHK W penakCcaLMoHHY CnocoBHOCTV MUOKapAa,
pasBuTUs, HeobXOOMMOCTb MOBTOPHBIX BMELLATENbCTB M BbISBMSAS M3MEHEHWS, KOTOPble MOMYT ObiTb HE3aMETHbI Mpy
aputMum [5]. Xupyprudeckoe neyenne T® HanpaBneHo HA  TPAAULUMOHHBIX  MeTofax — Busyarmsaumu.  [laHHble O
ycTpaHeHue cteHo3a BOIMK u 3sakpeitve OMXKIT. TMpu  gechopmalumm Muokapaa CTaHOBATCS BaXHbIMW UHOMKATOpPaMM
HanWuuW BbIPAKEHHOW rUNONMasuM Konbla knanaHa JTA  cepaeuHol  (yHKUMM, MPefoCTaBnss BO3MOXHOCTb NS
TpebyeTcs BbINOMHEHWE MACCUBHOW WH(YHOMOYNSKTOMUM  paHHETrO BbISIBMEHMS MaTOMNOMiA M CBOEBPEMEHHOMN KOPPEKLM
W TPaHCaHHyNSpHOW MNacTWKM, KOTOpas MPMBOAMT K  reveHus. [eHoepHble pasnuyns B CEpAEYHO-COCYAMUCTON
PasBUTUIO BbIPaXEHHOW nerodHon peryprutauyum (1P) [8]. PM3MONOrMK Takke UMEIOT KIKOYEBOE 3HAYEHUE B KOHTEKCTE
NP BepeT Kk xpoHuyeckon obbemHoi neperpy3ke DK,  OUEHKM  (DYHKUMOHAmNbHbIX — XapaKTepUCTWK  MWOKapaa.
npuBoZsllen K  nporpeccupylolled  aunataumm 1 MccnenoBaHWs MOKasbIBAKOT, YTO ManbuMKM U AEBOYKU MOTYT
pucyHkunm MK, [anee, kak cneacTsue, npeacepaHbie U MO-pasHOMY pearMpoBaTh Ha XUPYPrUYecKkoe BMELIATeNbCTBO
KEMyOOYKOBbIE apUTMUN M CUHOPOM BHE3ANHOW BHE3AMHOW M HEpaBHOMEPHO BOCCTAHABNMBATLCA MOCTE  OnepaLuii.
cmeptw. [8][2][6][12](13][1][7]. [103TOMY BXKHO M3y4uTb BIUSIHME Moria Ha (PYHKLMOHANbHbIE
O(PdeKTMBHBIM ~ METOAOM  JeYeHWst  NIErOMHOM  MoKasaTenu cepaua mnocre pagukanbHod koppekumm TO,
HE[OCTAaTOYHOCTM Y MAUMEHTOB MOCne pagukanbHOM  4TOObl Nyyle MOHATb, KaK 3TU pasnnyus MOryT BAWATb Ha
koppekuun T® 9BNSeTCH CBOEBPEMEHHAs 3aMeHa knanaHa  nocreonepaumoHHble  uexogbl.  [laHHoe  uccrnepoBaHue
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HanpaBneHo Ha M3yyeHne yHKUMOHAMbHBIX OCOBEHHOCTEN
Muokapga 0BOMX OKenmymoukoB Cepaua Yy AeTen nocne
paoukansHoM koppekuun TO ¢ ucnonb3osaHuem MPT u
nporpamMmbl - Strain, C aKkUEHTOM Ha aHanu3 reHgepHbIx
pasnuuui. [1onyyeHHble pesyrnbTaTbl MOTYT HE  TONbKO
yrmnyOuTb  MOHMMaHWe MOCTOMEPALMOHHbIX  M3MEHEHWIA B
Muokapge, HO M obocHoBaTb  HEoOXOAMMOCTb
WHOMBUOYANU3NPOBAHHOMO Noaxoda K - peaburmtauum u
BEZIeHWto navueHToB ¢ TO.

Llens uccnepoBaHus: u3yveHne yHKLMOHAMBHbIX
0CODEHHOCTEN,  KOHTPAKTUMBHOA M penaKkCaLMOHHON
CnocobHOCTM MuoKapga 000X KenypouvkoB cepaua Y
[eTe  nocrne  pagukanbHoM - koppekumm  T® ¢
ucnono3osaHnem MPT w nporpammbl Strain ¢ yyeTom
reHAEepHbIX Pasnuumii.

Matepuansi n metogpl

[laHHOE peTpOCneKTUBHOE MCCMEeA0BaHME NPOBELEHO B
HauwmonansHom HayuHom Kapauoxupyprudeckom LieHTpe .
AcraHa. MPT cepaua npoBogunu B pamkax CTaHOapTHOM

KNUHWYecKon npakTuki ¢ gekabpst 2011 no noHb 2020 ropa
nauuMeHTam nocne pagukanbHoi koppekuun TO B
aHamHe3e, MpOXOAMBLUMM  FeYeHMe B OTAENeHMsX
KapauoTopakanbHoW  Xupyprum 1 kapguonoruv.  Bce
MawuWeHTbl NOANMCLIBaNM WHGOPMMUPOBAHHOE COrnacue Ha
npoBeaeHne MPT wccregoBaHus cormacve mauueHTa Ha
pacnpocTpaHeHne ero MeAULMHCKON MHGopMaLK.

BbinonHeH peTpocnekTuBHbIN aHanu3 paHHbix MPT
nauueHToB 69 uenosek, koTopbiM npoBenu  MPT
vccnefoBaHne cepaua nocne pagukansHom koppekuun TO:
13 HuX 24 (35%) neBouyek n 45 (65%) manbumkos (Tabn. 1).
Tak kak noporosble 3HaueHus ans KOO MK ot 150 go 170
mn/m2 Geinn B kayectBe nokasaHus K 3KITA  npu
OeccuMnNTOMHOM  TEYeHUM nNauuMeHToB, Koropta 6bina
pasgeneHa Ha ase rpynnel B 3aBucumoctn ot KOO MK
Ecnu y yvenoseka Obino meHee 150 mn/m2, 310 Obina
nepeas rpynna; a ecnum 6bino 150 mn/m2 u Gonee, To 310
Bbina BTopas rpynna CpepHuit Bo3pacTt B 0bewx rpynnax
cocrasun 11 net (Tabnuua 1).

Tabnuya 1.
XapaktepucTtuka nauueHToB (n = 69) | Table 1. Characteristics of patients (n = 69).
[laHHble Obuiee [leBoykm Manbyuku p-value
(n=24, 35%) (n =45, 65%)

Bospact 11 (4) 11 (£2) 11 (£4) 0.868
DA@UEHT AABNIEH/E MEXAY MpaBbiM 19.7 (£13.7) 19.5 (£13.9) 19.9 (£13.7) 0.913
KENYA0YKOM U NIEroyHoi apTpueit, mmHg
NTproBNP, pg/ml 186 (+196.2) 147.6 (£84.1) 206.5 (£233.6) 0.238
KOO MK, mi/m2 130.1 (£24.9) 116.8 (£26.9) 137.2 (£20.9) 0.001
KOO X, n (%) 0.075

< 150 ml/m2 52 (75) 21(88) 31(69)

>= 150 ml/m2 17 (25) 3(12) 14 (31)
KCO MK, ml/m? 68.5 (£60.3) 52.4 (£24.6) 77.1 (£71.3) 0.105
OB MK, % 52.5 (17.4) 54.1 (£8.3) 51.6 (£6.8) 0.181
KOO DK, ml/m? 72.9 (£14.5) 67.9 (£15.7) 75.6 (£13.2) 0.036
KCO MK, mi/m? 28 (+8.3) 26.4 (+6.8) 28.9 (+8.9) 0.234
OB XK, % 62.2 (+5.7) 62.7 (+4.02) 62 (+6.4) 0.654

Kpumepuu coomeemcmesus. [MpuMeHsnucb cnepyto-
LiMe KPUTEPUM BKMKOYEHUS: HanWume WHPOPMUPOBAHHOMO
cornacws; npefsaputensHas koppekuus To. 3 uccnepo-
BaHMS ObinM  WUCKIIOYEHbI MaUMEHTbl CO  CrieayrLwmmm
3aboneBaHusIMM: anneprus Ha 1of; BbICOKWA YPOBEHb
KpeaTUHWHa;  B3pOCMble  nmauuweHTel ¢ TO,  He
noZJBeprasLLEencs KoppekLumn (n=4).

MarHuTHo-pe3oHaHcHasA Tomorpacdmsa U nporpamma
Strain.

MP-uccrnenoBaHus cepaLa NpoBOAUIN Ha CBEPXMPOBO-
pdwem MP-tomorpace  «Magnetom  Avanto»  cupmbl
"Siemens" HanpsbkeHHocTbio nonst 1,5 Tecna, B 6a30BoM
komnnektaymn.  CkaHWpOBaHWE  OCYLIECTBNSM  MpU
00s13aTenbHON NPOCNEKTUBHOM CUHXPOHM3aumn ¢ OKI n
ObIXaHWeM C WCMONMb30BAHMEM «CTIMH-3X0» MMMYIbCHOM
nocnefoBaTenbHOCTU AN OLEHKM aHaTOMWW. Y rpyaHbIX
peten w peten po 3 neT wccnegoBaHWe MPOBOAMMM
HaTOLLaK C MCMOMNb30BaHWEM BHYTPUBEHHOTO Hapko3a Mo
cTaHpapTHoW Metoguke, npuHatod B HHKL, nop
HabniogeHvem aHectesvonora. Cpesbl OpUEHTMPOBaNMK B
Tpex CTaHAapTHbIX MAOCKOCTSX (MOMEepeyHoN akcuarbHOM,
caruTTanbHom, (OPOHTaNLHOM), B NNIOCKOCTSX aHAMOrMYHbIX
4-x 1 2-X KamepHbIM MPOEKUMsM B axokapauorpaduu, a
Takke B KOCbIX MIIOCKOCTSIX, COrMacHO 30HaM WHTepeca,
ecrnv Toro TpeboBanu 3agaum uccnegoBaHus.
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Feature-tracking (Strain) 6biM0 BbINOMHEHO C MOMOLLBIO
nporpammHoro obecneyeHus (Segment CMR; Lund, Lseuys).
Boimv  BbibpaHbl  BasanbHble,  CPEOHEXEeNyOoukoBble W
anukareHble KopoTkoocesble cpesbl JDK n DK, Tawke 4-
kamepHbIi cpe3. C NMOMOLLbHO MHCTPYMEHTa NepemoTki Bbinn
130paHbl MOMEHTbI KOHEUHOI A1acTOrbl U KOHEYHOM CUCTONbI
W HapucoBaHbl KOHTYpbl SHAOKapha M 3nukapaa. [vkosyio
rnobansHyto okpyxHyto aedopmaumio JDK u MK paccuntbi-
BaM KaK CPEOHEB3BELUEHHOE 3HauyeHue (M0 KommyecTsy
CETMEHTOB) MWKOBOM OKPYXHOM aecopmaummn 6asanbHoro,
CPeLHEro emnynoykoBOro W anuKkarnbHOro oTaenoB. KoHTypbl
3HOoKapaa M anukapga JDK no anuHHOM ocu pucoBanu Ha
ABYXKaMEpHbIX U YeTbpexkaMepHbIX Mpoekumsx. [nkoByto
rmobaneHylo  npogonbHylo  gedpopmaumo  JDK m DK
paccuMTblBanM € YeTbipexkamepHon npoekuun. [lanee
pesynbTaTbl Oblnv BbiBeAeHb! B JokymeHT Word 1 3anucaHb!
MUKOBblE 3HAYeHWsl MoBanbHOM OKPYKHOW W MPOAOIBHOM
pecopmaumn.  Mocnegytowym  aTanom  BbINo  cpaBHEHME
MOMyYEHHbIX PE3YNbTaToB OOHMX W Tex e MauneHToB B
pasHble nepuombl BpemeHu. MMpoBOgMIMCH Te Xe U3MEPEHUS
Ha TeX e YPOBHSIX, KaK 1 B MpedblAyLLMX UCCrIEN0BaHMSX.

ATnyeckan akcnepTm3a

WccnepoaHne  opobpeHo  Komutetom nmo  aTuke
HaupoHanbHOro 1cCneaoBaTenbCkoro Kapamoxv1pypruyeckoro
ueHTpa (paspeweHne Ne 01-92/2021 ot 22.04.2021).
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lMpeanonaraemblx PUCKOB NS YYACTHUKOB He BbiSBMEHO. B
npouecce cOopa AaHHbIX BCe NepCoHanbHble AaHHble Obinu
3aKoAMpPOBaHbI M 06e3NNYeHbl ANS 3aLUMTLI NPaB NaUUEHTOB U
NPenoTBPALLEHNS  pasrnalleHnss  NUYHOM  MHAopMaLmK.
ViccnenoBaTenu umenu OOCTYN K 3MEKTPOHHON 6a3e AaHHbIX,
cofepxkallei Tonbko MHopMmaLuio O Aemorpaduyeckux u

KIMHUYECKX  XapaKTEPUCTWKaX  MALMEHTOB,  KOTOPYIO
aHanuavposanu M npeActaenanM B 0600LWEHHOM BUaE,
obecneunBass Tem CambiM €€  KOH(pMOEHLMANbHOCTb.

VccnenosaHre npoBOAWIOCH B COOTBETCTBUM C MPUHLMMAMN
XenbCuHKCKOW feknapauym. [Nepen yvactuem B uccnegosa-
HUM OT BCEX MALMEHTOB UMW MX 3aKOHHbIX MPeAcTaBuTEneN
©b1r10 NONy4eHO MHGOPMUPOBAHHOE Cornacue.

Cmamucmuyeckull aHanus

[aHHble MPT 6binm npoaHan1avupoBaHb! PETPOCMEKTUBHO.
[ns onucaHms XxapaKTEpUCTUK Y4YaCTHWKOB MCMONb30Banach
onvcatenbHast CTaTUcTuka. bomnbLUMHCTBO NepeMeHHbIX Obii
HEMPEPbIBHbIMKA, MO3TOMY OHW BblpaXanucb Kak CpepHue
3HaYeHWs 1 CTaHOapTHble OTKIOHEHMs. YTO0  KacaeTtcs
KaTeropuarnbHbIX NepeMeHHbIX, OHW Obinu MpeacTaBneHbl B
BMOe umcen HabmiogeHuA M mpouenToB. Koropta Obina
pasgeneHa Ha age rpynnbl B 3aeucumocTvt o1 KOO MK, Ecnm
y yenoBeka Obino MeHee 150 Mn/m2, aTo Gbina Nepeasi rpynna,

a ecrm 6bino 150 mn/m2 n 6onee, To 310 Bbia BTOpast rpynna.
T-kputepuit ~ CTblogeHta W U-kputepuit  MaHHa-YuTHu
CMONb30BaANUCh ANs U3y4eHWs HEMPEpPbIBHBIX MEPEMEHHbIX B
pasHbIX rpynnax B 3aBMCUMOCTH OT TOrO, bl MK BbINOMHEHbI
MPeanornoxXeHNs napameTpuyeckoro Tecta wnn HeT. [ns
KaTeropuansbHo NepeEMEHHON MOMa MCMONb30Bancs TOUHbIN
kpuTepuin duiiepa, nockonbky Tabnumua 2x2 ¢ rpynnamu RV
EDVi nokasana, 4To npeanonoxeHne ans kputepus Xu-
kBagpaT He ObiNo BbINOMHEHO. YPOBEHb 3HAYMMOCTM 6Obin
ycTaHoBneH Ha ypoeHe 0,05. Bce aHamm3abl NpoBogunmMch ¢
ucnonb3osaHnem STATA 16.2.

PesynbTartbl

CpepnHuit BospacT B 0beux rpynnax coctasun 11 ner.
Yposenb KOO MK 3ameTHO pasnuyancs y gesovek (116,8
Mn/m2) n manbumkos (137,2 mn/m2) co sHadvennem p 0,001
(tabrmua 1). Mocne pasgenenns ux 6Gbino 52 (75%) B
rpynne ¢ KOO MK < 150 mn/m2 u 17 (25%) B rpynne ¢ KOO
MK = 150 mn/m2. UHpgeke KOO JDK Takke 3ameTHO
pasnuyancsa y gesovek (67,9 mn/m2) u manbumkos (75,6
mn/m2) ¢ p-3HaueHvem 0,036.

OnucaHue nNpPOLONBHOM U OKPYXHOW Aedopmauui
NEeBOrO Xenyao4ka npueegeHo B Tabnuue 2.

Tabnuya 2.
DOedopmauus neBoro xenygouyka (n = 69) / Table 2. Left ventricular deformation (n = 69).
[NepemeHHas Obuwee AeBOHKA AENLLIT] p-value
(n =24, 35%) (n =45, 65%)

Peak GCS LV -21 (£3) -21.4 (34.3) -20.8 (+2.4) 0.467
GLS LV -14.3 (£3.6) -14.4 (3£3.9) -14.2 (£3.4) 0.885
OkpyHas fedopmauus no cerMmeHTam
Basal -20.5 (£2.7) -21.4 (£34) -19.9 (¥2.1) 0.027
Mid -20.2 (+3.2) -21 (24.02) -19.8 (£2.6) 0.125
Apical -22.5 (+5.1) -21.8 (+6.3) -22.8 (+4.2) 0.426
Basal anterior -24.4 (£7.1) -23.9 (+7.7) -24.7 (+6.8) 0.649
Basal anteroseptal -21.6 (£7.1) -23.5(£6.2) -20.6 (7.4) 0.104
Basal inferoseptal -22.7 (£6.8) -20.7 (18.2) -23.8 (¢5.7) 0.069
Basal inferior -10.1 (£5.7) -13.6 (6.5) -8.2 (+4.3) <0.001
Basal inferolateral -20.6 (£4.6) -21.1(£5.9) -20.3 (£3.6) 0.449
Basal anterolateral -23.7 (£5.2) -26.2 (£6.7) -22.3 (£3.7) 0.002
Mid anterior -20.5 (+6.9) -21.2 (8.1) -20.1 (16.2) 0.533
Mid anteroseptal -25.9 (£5.7) -26.6 (+6.3) -25.5 (£5.5) 0.447
Mid inferoseptal -24.3 (£5.4) -23.7 (36.3) -24.7 (+4.8) 0.486
Mid inferior -8.2 (£5.2) 9.6 (£5.9) -14 (#4.7) 0.104
Mid inferolateral -22.1 (+4.9) -22.5 (+6.2) -21.9 (+4.2) 0.638
Mid anterolateral -20.3 (£5.3) -22.7 (#6.1) -19.1 (£4.4) 0.006
Apical anterior -19.2 (£6.6) -18.5 (£7.4) -19.6 (£6.2) 0.508
Apical septal -30.5 (£6.3) -29.4 (1£8.5) -31.1 (#4.8) 0.269
Apical inferior -15.3 (£6.8) -13.8 (#8.8) -16.1 (£5.5) 0.203
Apical lateral -24.9 (16.4) -25.8 (16.6) -24.6 (6.3) 0.457
MpogonbHas fedopMaLys No cerMeHTam
Basal inferoseptal -18.3 (+8.6) -20.5 (£10.7) -17.8 (£7.1) 0.124
Basal anterolateral -21.1 (28) -23.6 (£9.7) -19.8 (£6.7) 0.056
Mid inferoseptal -14.4 (8.4) -14.9 (+9.6) -14.2 (£7.8) 0.752
Mid anterolateral -16.8 (£7.5) -21.4 (+8.6) -14.3 (£5.5) <0.001
Apical septal -17.5(27.3) -13.9 (16.8) -19.4 (16.9) 0.002
Apical lateral -13.3(£5.7) -13.3 (¢6.1) -13.2 (£5.5) 0.934
Apex -2.9 (£7.6) -1.4 (x8.9) -5.2 (£6.1) <0.001

GCS LV anobanbHas okpyxHasi decpopmayus negozo xenydoyka (Global circumferential strain of left ventricle)
GLS LV- enobanbHas npodonbHas 0eghopmayus negoeo xenydodka (Global longitudinal strain of left ventricle)
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CpenHsis nukoBasi rnobanbHasi okpyxHas aedopmaums
nesoro xenypouka (GCS LV) coctasuna - 21, Torga kak
rnobansHas npogonbHas aedopmauns NEBOro Xenyaouka
(GLS LV) coctaBuna - 14,3 B koropte. 3ameTHas pasHuua
OKpYXHOW Aedbopmauuv  3akmiovanacs B 6a3anbHoM
HWXHEM CETMEHTE NMEBOro Xenyaoyka Mexay Manbyukamm

myxunH (p=0,006). bonee Toro, npogonbHas aedopmaums
B CpejHee nepeaHenatepanbHOM —CerMeHTe  FEBOTO
KENnygouka Takke MOKasano 3ameTHylo pasHuly ans
MYXYMH W OKeHWMH - 14,3 un - 21,4 COOTBETCTBEHHO
(p<0,001). HanbonbLumit 3HA4YNTENbHBIA KOHTPACT B NUHMSX
Mexgy nonamu Habniogancs B npoLoNbHOM CErMEHTE.

n geeovkammn - 13,6 n - 8,2 cootBetcTBeHHO (p<0,001). Onucanme  pgedopmauuy  NpaBoro  Xenydouka
OkpyxHas gecopmauus B CpegHeM nepefHenatepansHoMm  npusegeHo B Tabnuue 3.
cerMeHTe cocTaBuna - 22,7 ona xeHwwuH u - 19,1 ans
Tabnuya 3.
Hedhopmauus npaBoro xenygouka (n = 69) / Table 3. Right ventricular deformation (n = 69).
lNepemeHHble Obuiee B AT p-value
(n =24, 35%) (n =45, 65%)
-1
GCS RV -17 (£3.8) 8.3 (+47) -16.4 (£3.1) 0.039
GLSRV -17.6 (£3.4) -17.7 (2£3.5) -17.5(£3.3) 0.871
OkpyxHas gedopmaLms no cerMeHTam
Lateral -18.2 (2£3.9) -19.1 (24.9) -17.6 (£3.2) 0.107
Septum -17.6 (£3.9) -18.8 (+4.6) -16.9 (£3.4) 0.055
lMpogonkHas gedopmanys o cerMeHTam
Lateral -20.4 (£3.6) -20.4 (£3.6) -20.4 (£3.7) 0.921
Septum -15.6 (£3.5) -15.5 (£4.1) -15.6 (£3.2) 0.908

GCS RV - eniobarnbHas okpyxHas dehopmayusi npagoeo xenydouka (Global circumferential strain of right ventricle);
GLS RV - enobanbHasa npodonbHas Oechopmanus npagoeo xenydouka (Global longitudinal strain of right ventricle).

CpegHsist nukoBas rnobanbHas okpyxHas aeopmaLms
npaBoro xenyaoyka cocrasuna -17, Toraa kak rnobarneHas
npoaonbHas fedopmaums NpaBoro Xenyaodka coctaBuna
-17,6 B KoropTe. Habntopganack CTaTUCTUYECKM 3HAYMMas
pasHuUua B nukoBOM 3HaveHun RV no GCS wmexay
MyXdmHamu 1 keHwmHamu  (p=0,039).  OkpyxHas
peopmauus B 6GOkoBOM cermeHte coctasuna -18,2,

npogonbHas aedopmaums  -20,4 ans  koropTel.  Yto
KacaeTcs  OKpYXHOA Aedopmauun  NeperopogodHOro
CermMeHTa, aHanms nokasblBaeT norpaHnyHyto

3HAUMTENbHYI0 pasHULy Mexzy XeHwuHamu (-18,8) u
MyxuymnHamu (-16,9) co 3Hayenmem p 0,055.

O0cyxaeHue

Hawwe vccnepoBaHne nokasano 3HayMMble reHaepHble
pa3nnung B napametpax (OYHKUMOHAMBHOA aKTMBHOCTY
MuoKapaa y AeTen, NepeHeciunx pagukanbHyH0 KOPPEKLMo
TeTpagbl ®anno, 4to cornacyeTcs ¢ pesynbTatamu paHee
onybrnuKoBaHHbIX MccnefoBaHuii. Hanpumep, Gaynor u
coaemopb! (2016) Tatke OBDHapyXMnM, 4TO YBENMUYEHME
obbEma npasoro xenyaoyka (MXK) ces3aHo ¢ NOBbILIEHHBIM
PUCKOM Dpa3BUTWS NPaBOXENYAOYKOBOW OUCHYHKLMM K
XPOHMYECKON CepaeyHol HepgocTatouHocTW. OpHako B 1x

nccnegosaHum He paccMmaTtpusanucb reHaepHble
pasnuyund, 4TOo ABNAETCA BaXHbIM aACNeKToM Hallero
uccnegosaHms. B otnmume  oT  mx paGOTbI, Mbl

aKLEHTMPOBaNM BHUMAHWe Ha TOM, YTO Manbyuku UMerT
Gonee BbICOKWIA KOHEYHO-AMAacTonmMueckun obbEM K
(137,2 mn/m? no cpaBHeHMto ¢ 116,8 mn/mM? y [eBOYex,
p=0,001), uto MOXeT ykasbiBaTb Ha Gonee BblpaXeHHOE
pemogenuposaHue MK y Marnb4mKkoB.

OgHMM M3 NaBHbIX  MPEWUMYLLECTB  HaLlero
MCCNEAoBaHNA  SIBMSIETC  WUCMONb30BaHWE  NPOrpamMMbl
Strain ans oueHkn gedopmalmm MUOKapaa, YTo NO3BONMIO0
BbISIBUTb CYDKMMHMYECKME U3MEHEHMS], KOTOpble He Bceraa
BMOHbI MPW CTaHZAPTHbIX METOAax Bu3yanusauun. 310
[enaeT Halle WCCrefoBaHUe YHUKAmbHbIM, Tak Kak
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OonbKHCTBO  npegbigywmx  pabot,  Takux  Kak
uccnegosanns  Geva et al. (2014), B OCHOBHOM
cocpefoTaumMBanncs Ha 06X 3XOKapAnorpauueckux
napameTpax 6e3 y4éta TOHKMX W3MEHEHMIA B fedopmaLmm
muokapga. Mcnonb3oBanue Strain B HalleM uccrefoBaHum
NOMOIMO He TONMbKO BbISBUTL TEHOEPHble pasnuuus B
OKpyxHon pedopmauun XK u JDK, HO M npegnoxuTtb
HOBbIE NOAX0AbI K MOCTOMNEpaLNOHHOMY HabnioLeHMIo.

HayuHasi HOBM3Ha HalLero UCCnefoBaHNs 3aKmoyaeTcs
B TOM, YTO BriepBble ObiNO BbISIBNEHO 3HAYUTENBHOE
pasnnuue B OKPYXHOW [dedopmauuu npaBoro W NeBoro
KENyAOYKOB Y Manb4mkoB 1 Aesoyek. Mbl nokasanu, 4to y
AEeBoYeK OKpyxHas aecopmanys K sHauMTensHO Boiwwe (-
18,3 npome - 16,4, p=0,039), wut0 MmOXeT
CBMOETENbCTBOBATL O nyyweid agantauuu MK nocne
onepauwu. 3To cornacyetcs ¢ pabotamu Jenkins et al.
(2015), opmHako, B OTAMuYME OT UX WCCRedoBaHus, rae
aKUeHT Aernancs Ha BO3paCTHble acnekTbl, Hal aHanmn3
(hoKyCcUpyeTCs Ha reHAEPHbIX Pa3NNYMsX.

HecMoTps Ha BbISIBMEHHbIE BaXHbIE pesynbTaTbl, HaLle
UCCMefoBaHWe WMeeT HeCKONMbKo — orpaHuyeHuit. Bo-
nepBbIX, OHO BbINO NPOBEAEHO PETPOCMEKTUBHO, YTO MOXET
OrpaHMuMBaTb  MOMHOTY  [aHHbIX UM KOHTPONb  3a
noTeHumanbHbIMK KOHPyHAepamu. Kpome Toro, Bbibopka
JeTeil, XoTa M OTHOcUTenbHO Gonblas (n=69), BCE xe
MOXeT ObITb HEOOCTATOMHO PEMPEe3eHTaTUBHOA  Ans
0006LLeHns Ha Gonee LwWpokue nomynsumM, 0cobeHHO C
YYETOM pErvoHambHbIX W 3THUYECKUX pa3nuumin. Tarkke
TpebyeTcs ganbHenwas npoBepka HalMX pes3ynbTaToB Ha
Bonee KpynHbIX MPOCMEKTUBHBIX WCCMEAOBAHUAX 411
BanuaaLum BbISIBNIEHHbIX reHAEPHbIX Pa3nuuuii.

BbiBogbl

lMonyyeHHble  fJaHHble  MOATBEPXAAT  Hanuuue
3HAYMMbIX TEHOEPHBbIX Pasnnunin B (PYHKUMSX NEBOro M
npaBoro ernygoukoB y feten nocne koppekuun T, yto
TpebyeT ganbHerwWwero uayveHns u y4éta B KIUHUYECKON
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NpakTMKe o1 ONTUMM3ALMM TIeYEHUS W YNyulleHns
AONTOCPOYHbIX UCXOL0B.

Pesynbtathl UccnegoBaHnst CepaeqHON (PYHKUMM Y
[€Tel BbISBUNM 3HAUMTENbHbIE FEHAEpHble pasnuuns B
MOpPhOPYHKUMOHANbHLIX — NapameTpax. B yacTHocTw,
KOHeuHbli  anactonuueckuii  obbem (KOO) npasoro
xenynouka (MK) y manbumkoB Obin 3HAUUTENBHO BhILLE,
coctasuB 137,2 mn/M% no cpasHeHnto ¢ 116,8 mn/m? y
pesoyek (p=0,001). AHanoruuuble pasnuuus  Obinu
otmeueHbl n ans KOO nesoro xenygouka (JDK): y
MasnbYMKOB OH cocTaBun 75,6 mn/m? y gesouyek — 67,9
mn/m? (p=0,036). B noarpynne peteit ¢ KOO K = 150
MN/M? BONS MarbyukOB OKasarnacb 3HAYUTENbHO Bblle,
coctaeuB 82%, no cpasHeHuio ¢ 18% y pesouek. JT10
HabrniogeHne MOXeT CBMAETENbCTBOBATL O TEHAEPHOM
npespacrnonoxeHHoCTH k Bonee Bbicokum obbemam XK y
MamnbysKoB B paHHeM Bo3pacTe. AHamM3 LMPKYNSPHOM
AechopmaLn NEBOro Xenygodka nokasan 3HauuTenbHble
pasnuuus Mexay nonamu. B 6aszancHOM HKHEM CermeHTe
LMpKynspHas aedopmaLms okasanack 6onee BbipaxeHHOM
y peBovek (-13,6) mo cpaBHeHWo ¢ Manbuukammn (-8,2,
p<0,001). AHanornyHble pasnuuns OTMEYEHbI U B CPEOHEM
nepegHenatepanbHoOM — CEerMeHTe, A€ Yy AeBOYeK
uupkynspHas  Aedopmauus  coctasuna  -22,7, a y
manbunkoB -19,1 (p=0,006). MpogonbHas fedopmaums B
9TOM CErMeHTe TaKKe OKasanacb 3HAYMTENBHO BbIE Y
[eBovek (-21,4), yem y manbumkos (-14,3, p<0,001). Kpome
TOrO, CTAQTUCTUYECKM 3HAYMMbIE Pa3NNYNS BbISBIEHbI B
NKOBOM 3HaYeHnm rnobaneHo LMPKYNSIPHOIA
AechopmaL NPaBoro Kenyaodka Mexmy Manbuvkamu w
pesoykamu (p=0,039). 3T pesynbTaThl NOJYEPKUBAIOT
BaXHOCTb y4yeTa reHAepHbIX OCOBEHHOCTEN MpU OLEHKe
CepaeYHON (YHKUMW Y JeTeil U MOryT WMEeTb 3HAYMMOe
KMWHUYECKOEe 3HAYeHWe [Ans paHHen AMArHOCTUKU K
WHAMBWAYaNM3UPOBAHHOMO MOAXOAA K NTEYEHMIO CepLeYHO-
cocyoucTblx 3abonesaHuin. MccnegoBaHns HeobxoauMbl
Ans rnybokoro aHanmaa GUONOTMYECKMX U TEHETUYECKUX
MexaHU3MOB, OMpEedensWnX 3TU pasnnuuns, C Lenbio
pa3paboTkn  MEPCOHanM3MpPOBaHHbIX  MOAXOAOB K
QUarHoCcTMKe M Tepanuu  CepaeYHO-COCYAUCTbIX
3abonesaHuil y aeTen.

KoHgpnukm  uHmepecos.  Asmopbl  Oeknapupylom
omcymcmgue  SieHbIX U NOMEHYuarnbHbIX  KOHGPIUKMO8
UHMeEPecos, ces3aHHbIX ¢ nybnukayuel Hacmosawel cmambu.

bnazodapHocmb. Aemopsi ebipaxatom 6nazo0apHoCmb
pyKogoOumernto HauyuoHansHo20 Hay4yH020
Kkapduoxupypauyecko2o ueHmpa, 0.M.H. npogheccopy FKO.B. [l 3a
npedocmagneHHy0 803MOXHOCMb 8bINOTHUMb OaHHYH pabomy.

®uHaHcuposaHue. Asmopsl 3asensiom 06 omcymcmsuu
8HEWHE20 (huHaHCUPOBaHUS NpU nposedeHuU UccriedosaHus.

Bknad _aemopos. Bce asmopbl  nodmeepxdaom
coomeemcmeue  €80€20  asmopcmea  MeXOyHapOOHbIM
kpumepusm ICMJE (sce asmopbi 8Hecnu cyuecmeeHHbIl 8xknad
8  paspabomky  KOHUenuyuu,  nposedeHUe  NOUCKOBO-
aHanumuyeckol pabombl u NoG20MoBKy cmambu, NPoYnu U
odobpunu  puHanbHytlo  eepcuro  neped  nybnukayuel).
Haubonbwuti eknad pacnpedenéH cnedyowum obpasom: P.U.
Paxumxa+osa, T.b. [laymos, Abdpaxmarosa X.C. - KoHuenyus u
OusaltH pabombl; A.M. KabOynnuHa, c6op u aHanu3 OaHHbIX,
UHmepnpemauyus  pesynsmamos, P./.  PaxumxaHosa
ymeepxdeHue OKOHYamesbHO20 8apuaHma PyKonucu.

Bce asmopsi npoyumantu, Coenacunuch ¢ OKOHYamesbHoU
sepcuell pykonucu.
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PEAKTUBHbIA APTPUT U MUKPOEMOM OPFAHU3MA Y OETEN
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 AnTaiickun FocyaapcTBeHHbIV MeguuuHckun YHuBepcuTeT, r. BapHayn, Poccuiickaa ®epepaums.
Pestome

Beepenue. lMpn peaktneHom apTtpute (PeA) kak puck paseuTus, Tak U ucxodbl 3aboneBaHus B BOMbLION CTeneHw
CBAA3aHbl C WMCXOAHBIM COCTOSHWEM OpraHu3ma, B ocobeHHocTn y pgeter. OgHUM M3 KOMMOHEHTOB, CBSI3aHHBIM C
MOTEHLMANBHBIM NCXO0M W MOAAAILLMMCS KOPPEKLMM, IBNISIETCA COCTOSHWE MUKPOBMOMa OpraHuama.

Llenb uccnepoBaHus: YnyulleHue AMarHoCTUKA XxapakTepa TeYeHUs peakTUBHOrO apTpuTa 1 NocneaytoLLero nporHosa
3abonesaHus.

Matepuanbl u metoabl: MonepeyHoe KIMHMYECKOe WUCCrenoBaHme, BbIMONMHEHO B nepuog 2019-2022 IT. Ha KNMHUYECKON
6ase Yhusepcuretckoro rocnntans HAO «MeanuuHckuin yHueepeuteT Cemeit». TonynsumoHHyto rpynny coctasunn 288 peteit
6e3 PeA B BospacTe 0T 6 4o 18 nonHbix neT. B ocHoBHYto rpynny aeTei ¢ PeA Bbino BkntoueHo 146 aetei.

MeTopbl MccnenoBaHNs BKOYanM koMnnekcHoe obcneaoBaHue fLeTel cornacHo MpoTokony AWarHoCTVKM M neveHus,
WN3y4YeHne CoCTaBa KULLEYHOTO MMKPOBMOMa C MOMOLLIbIO METOAA XPOMAaTO-MacC-CneKTPOMETPUN, CTAaTUCTMYECKE METOADI.

PesynbTaTbl uccnepoBanus: B pesynbrate MCCNEAOBaHWS OnpefeneHbl CYLECTBEHHble Pasnuuns B CTPYKType
MUKpOGMOMa M CBA3aHHBIX C HUM NapameTpoB. B yacTHocTu, npu Hamnuum PeA B cpaBHEHUM C NOMYNSALMOHHON rpynnoi
OMpEeLeneHo CHWKEHWe COJepXaHWs Haubonee pacnpoCTPaHEHHbIX OBMWraTHbIX W MOBLILEHWE — PE3NAEHTHbIX
MWKPOOPraH13MoB, MUKPOCKOMMYECKUX rPUBOB 11 HE BCTPEYAKILLMXCS B HOPME OPraHWM3MOB B BO3pacTHoi rpynne 13-18 ner.

3akntoyeHue: B xoae nccnenoaHus GbIo BLISBNEHO HanMuMe HapyLUEHUA MUKpob1oMa opraHuama, onpesensiemMoro
NpUHATBIM crocobom, npu Hanuuum PeA. Habniogaetcs CHukeHue obLiero CoaepxaHnst pe3ngeHTHbIX M MOBbILIEHNe —
TPAH3UTOPHbIX M HE BCTPEUALLMXCS B HOPME MUKPOOPraHM3MOB.

Ha dhoHe knuHnyeckomn kapTuHbl y AeTeln ¢ PeA BbISIBMEHbI CYLLECTBEHHbIE M3MEHEHNS COCTaBa MUKpOBHOMa, KoTopble
BMMSNIA Ha XapakTep TeYeHWs BOCMANWTENBHOTO Mpouecca, YTO MOATBEpX4anocb 6onee AMMTENbHBbIM TEYEHWUEM
3abonesaHus. MokasaTenn 3aboneBaHns COXpaHSMUCh HE TOMBKO KIMHUYECKN, HO U MO TabopaTopHLIM AaHHbIM.

Knrouesble croga: peakmusHbili apmpum, demu, MUKPOBGUOM, XpOMamo-Macc-cnekmpoMempust.

Abstract
REACTIVE ARTHRITIS AND
THE ORGANISM MICROBIOME IN CHILDREN

Aigul M. Tugelbayeva?, https://orcid.org/0000-0002-4920-3525
Raifa L. Ivanova, https://orcid.org/0000-0001-9851-2255
Sholpan Ye. Makashevaz,

Yuri F. Lobanov3, https://orcid.org/0000-0001-6284-1604

L NecJIsc «Semey Medical University», Semey, Republic of Kazakhstan;

2 KGP at the PCV "East Kazakhstan regional specialized Medical Center" UZ East Kazakhstan region,
Ust-Kamenogorsk, Republic of Kazakhstan;

% Altai State Medical University, Barnaul, Russian Federation.

Introduction. In reactive arthritis (ReA), both the risk of development and the outcomes of the disease are largely
associated with the initial state of the body, especially in children. One component linked to the potential outcome and
modifiable is the state of the body's microbiome.

Research Objective: Improving the diagnosis of the course of reactive arthritis and the subsequent disease prognosis.

Materials and Methods: A cross-sectional clinical study conducted from 2019 to 2022 at the University hospital of the
NCJSC «Semey Medical University». The study population consisted of 288 children without ReA aged 6 to 18 years. The
main group included 146 children with ReA. The research methods involved a comprehensive examination of children
according to the Diagnostic and Treatment Protocol, analysis of the composition of the intestinal microbiome using
chromatography-mass spectrometry, and statistical methods.

Results: Significant differences in the structure of the microbiome and related parameters have been identified as a
result of the study. Specifically, in the presence of ReA, a decrease in the content of the most common obligate and an
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increase in resident microorganisms, microscopic fungi, and organisms not normally found in the 13-18 age group population
have been identified.

Conclusion: The study revealed disruptions in the organism's microbiome, as determined by the established method, in
the presence of ReA. A decrease in the overall content of resident microorganisms and an increase in transient and non-
normative microorganisms were observed. Significant changes in the microbiome composition were identified in children with
ReA, impacting the course of the inflammatory process, leading to a prolonged disease duration. The disease indicators
persisted not only clinically but also in laboratory data.

Key words: reactive arthritis, children, microbiome, chromato-mass spectrometry.

Tyvingeme
PEAKTUBTI APTPUT XOSHE BAJIANNAPAAfbI AF3A MUKPOBMOMDbI
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Paudpa J1. UBaHoBa1, https://orcid.org/0000-0001-9851-2255
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! «Cemeit MeanumHa yHuBepcuTteTi» KEAK, Cemen K., KazakctaH Pecnyb6nukachbi;

2 LUKO OCB "LlWbirbic KazakcTaH 06nbICTbIK MaMaHAAHAbIPbIFAH MeguuMHanblik opTanbiFbl™ LLXKK KMK,
©ckeMeH K., KazakctaH Pecnybnukachi;

3 AnTait MeMneKeTTiK MeauuMHa yHuBepcuTeTi, BapHayn k., Pecen ®epepauumscol.

Kipicne. PeaktuBti aptputte (PeA) acipece bananapga aypyablH Aamy Kayni e, HOTUXeCi e HerisiHeH OEHEHiH,
Bacrankpl kyiliHe 6annaHbICTbl. AF3aHblH, MUKPOBMOMBIHBIH, KYHMi NOTEHLManabl HOTKEeMEH 6altnaHbICTbI XaHEe KoppeKums
Kacayra MyMKiH KOMNOHeHTTepZiH, Bipi 6onbin Tabbinagb!.

MakcatbI:PeakTvBTi apTpuT afFbIMbIHbIH, CUNIATBIH AWarHocTikanayabl XaHe aypyablH, KemiHri 6omkamblH xakcapTy.

Matepuanpgap meH opictep:KengeHeH knuHukanbik 3eptrey 2019-2022 xok. apanbifbiHga Cemen meguumHa
YHUBEPCUTETIHIH, YHUBEPCUTETTIK aypyXaHacbiHbIH, KNuHKUKanbIK BasacbiHaa xyprisinreH. 3epTTey To6blH 6 - 18 xac xac
apanbifbiHaarbl 288 6ana Kypagbl. Herisri Tonka PeA-neH aybipaTbiH 146 6ana kipgi. 3epTTey agicTepiHe AMarHoCTUKanbIK
XOHe emfey xaTTamacblHa Colkec Oananmapbl KelleHfi Tekcepy, XpomaTtorpadusi-Macc-CnekTpOMEeTpUs SfiCiMeH iluek
MWKPOBMOMBIHBIH, KypaMbIH 3ePTTEY XHe CTaTUCTUKabIK SAICTEP Kipai.

3eptrey HoTwkenepi: 3epTTey HOTUXECIHOE MUKPOOMOMHbIH, — KYpbiMbIMbIHAA XOHE OFaH  OainaHbICTbl
napameTpnepae anTapnbikrail aibipMalLbinbIKTap aHblkTanabl. Atan antkaxaa, PeA xaraaislnga, nonynauuanbiK TonneH
canbicTbipFaHga, 13-18 xac apanbifblHOarbl TOMTa €H ken TapanfaH obmuraTTbl MUKPOOpraHu3Maep KypambiHbIH
TOMeHAEYi XSHe pe3nOEeHTTIK  MWKpPOOpraHu3MaepdiH, MWUKPOCKOMMANbIK —CaHblpayKyrnakTapaplH, XoHe opeTTe
KesfiecnemnTiH opraHu3MaepaiH, KypambiHbIH, XoFapbinaybl aHbIKTangp!.

KopbITbiHabl: 3eptTey GapbicbiHa KabbingaHFaH oficneH aHblKTanfFaH arda mMukpobuomblHaa PeA 6onfFaH kesne
Oy3binynapabiH 6onybl aHbiKTanabl. PeanaeHTTi MukpoopraHnaMaepaiH, Xanmbl KypamblHbIH TOMEHAEYI XaHe eTneni xoHe
KanbInTbl KE3AECNENTIH MUKPOOPraH3MaepaiH kebetoi 6ankanap!.

PeA-neH ayblpaTbliH 6ananapgarbl KNWHUKaNbIK KOPIHICTIH, (DOHbIHOA MWKPOBWOMaHbIH, KypaMblHAafbl eneyni
earepicTep aHblKTangpl, byn kabbliHy NpoueciHiH cunaTbiHa ocep eTTi, aypydblH Y3aFblpak afFbiMbIMEH cumaTTangbl.
AypyablH, KepceTKiLTepi TeK KNUHWKANbIK TYPAE FaHa eMec, COHbIMEH KaTap 3epTxaHanblk ManiMettep 6oiibiHWwa Aa
caKrangpl

Tylin ce30ep: peakmusmi apmpum, 6ananap, MUkpobuom, Xpomamoepaghusi-Macc-cnekmpoMempusi.
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Beepenue KOTOPbIE YKa3biBaKOT HA M3MEHEHUS MUKpPOBUOMa, KOTOpbIE
PeaktuBHbiit apTput (PeA) — COCTOsHWE, JOCTATOMHO  MOMYT MpUBOOMTL K Bomnee Tsxenomy TeuyeHuo PeA ¢
yacTo passuBatolleecs Yy fgeteit [6]. B nopaensowem  nocreaytoLlei XpoHu3aumen BocmanuTenbHOMO npouecca
OONMbLUMHCTBE CMyyaeB OH BO3HWKAET B pesynbrarte [4,5,18].
MHGeKLMOHHOro 3abonesaHus [7]. Lenb uccnepoBaHusa:  YnyulleHue — AMarHOCTUKM
O6bluHO TeveHne PeA poBpokavecTBeHHOe, W MOCMe  xapaktepa — TEYEeHWS  peakTWBHOrO  apTputa W
BbI3JOPOBMEHNS OT TPWITEPHON MHGEKUMM CMOHTAHHO  MOCMEAYHLIEero NporHo3a 3abonesaHus.
pa3BMBaeTCA MomnHas pemuccust 6e3 0CTaTOYHbIX SBIEHMIA MaTtepwans! n meToAbl UCCNeAOBaHUA
B cycTaBax [14]. OgHako MMeKTCs nuTepaTypHble JaHHbIe, JusaliH: nonepeyHoe KNMHUYECKOE UCCrefoBaHue.
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Opnrm{anbnoe HCCJIeAOBAaHHUE

Cpoku 8binonHeHus uccnedoganus; 2019-2022 rr.

Knunuueckas 6asa: YHuepcutetckuin rocnutans HAO
«MeguunHekmn  yHusepcuter  Cemel»,  OTAeneHue
neamaTpum.

Kpumepuu eknroyeHus: Bospact 6-18 neT; npoxueaHue
B r.Cemelt, Hanuume puarHosa PeA ¢ KnuHuko-
nabopaTopHbIM  MOATBEPKAEHWEM, HamnuMe WMHGOPMU-
POBAHHOMO cornacus naumeHTa uvnu
pOAMTENE/OneKyHOB.

Kpumepuu uckmtoqeHusi: HenonHota obcrnegoBaHus no
lMpoTokony wuccremoBaHWs, OTKa3 OT  y4yacTus B
ncenegoBaHum Ha atane o 0bpaboTkm pesynbTaTos.

MonynsuuoHHyto rpynny (aanee — ¢ otcyTcTaueM PeA,
B Tabmmuax — «HeT PeA») coctaBunu 288 peteir. B
OCHOBHYI0 Tpynny [eTeil C peakTUBHbIM apTputoMm 6bino
BKIIO4EHO 146 peten.

BospacTHoe pacnpegeneHue nonynsiuyoHHON rpynnbl
ObINO MpaKTMYECKM pPaBHOMEPHbIM W COOTBETCTBOBANO
pacrpegeneHnio yncna AeTen pasnuuHOro Bo3pacta B
obcrenoBaHHo nonynsauuv (B pesynbTaTe MCNONb30BaHNS
NpsMON  paHaoMW3auuMW).  AHamorMyHbiM — 6bIMO 1
pacnpegeneHne obcrnegoBaHHbix no mony. Hebonbluoe
npeBbilleHne yucna [AeBoyek Obino HesHauMMbiM U B
pamKax OTCYTCTBUSI CTaTUCTMYECKOM 3HaummocTm (p=0,925)
COOTBETCTBOBAMNO MOMYNALMOHHOMY pacnpeseneHutio.

B ocHoBHyto rpynny feTen ¢ peakTMBHLIM apTpUTOM ObINo
BKIIOYEHO 146 4eroBek. AHAMOrM4HbIM € MOMyMsLMOHHON
TPYNMoA  Okasanocb BO3PaCTHO-NOMOBOE — pacrnpemneneHme
JETeil C peaKTBHbIM apTPUTOM, HEB3Mpas Ha TO, YTO B
kayectBe  obcregoBaHHOM  rpynnbl - Obima  MpuHATa
reHeparnbHasi — COBOKYMHOCTb — TaKOBbIX 3@ Mepuog
uccnegoBaHus.  OTO  CBWAETENMLCTBYET 06  OTCYTCTBUM
0cobeHHOCTeln  BO3PaCTHO-NOMOBOA  PacrpOCTpaHEHHOCTH
3abonesaHus, KOTOpas XxapakTepHa NS MHOMMX MaTornoruii
[ETCKOro Bo3pacTa.

MeToab! uccnepoBaHus

MeToAbl AMarHOCTUKN peaKkTUBHOMO apTpuTa BKITOYanm
BCE HeobxoguMble KNMWUHUKO-MHCTPYMEHTaIbHbIe
nccnegosanms cornmacHo EULAR u npotokony neyexns M3
PK «PeaktusHble aptpuTbl» (M02.8) [15].

OnpederneHue cocmaga Kuwe4Ho20 Mukpobuoma:

AHanu3 npoBoauncs C MOMOLLbI0 XpOMaTOrpachyeckmx
MeTofoB,  Onarogaps  KOHTPOMO B OMpEeAEnéHHON
MocrnefoBaTenbHOCTM  aBTOMATMYECKMM  MPOrpaMMHbIM
obecneyeHnem. Mamepsnn 33 MoHa, XapaKTepHbIX Ans
MUKPOOPraHW3MOB,  KOTOpble  Obimi  CieuudmyHbl — ans
Gaktepuit. MpumeHsnace cuctema AT-973, koTopast Obina
paspaboTaHa amepukaHckoil upmoit Agilent Technologies.
Xpomartorpacpuyeckoe  pasgmeneHve  MpoWM3BOAWIM  HA
KanunnsipHbIX KOSTOHKaX C MPMBMTBIMU K HAM METUNCUITMKOHOM
azamm HP-5ms, gnmHa KoTopbIx cocTasnser 25 ¢M U
BHyTpeHHuit anameTp 0,25 mm. B HacTosiLiee Bpems AaHHbIN
METOZ SBNSETCS OfHMM W3 METOLOB TOYHOTO ONpedeneHus
cocTaBa MMKpOOMOMa OpraHu3ma W LOMOMNHsoWMM Wi B
HEKOTOPbIX ~ CryyasX  CPaBHUMbIM  C  METareHOMHbIM
CcekBeHupoBaHueM. MeTabonomuka, OCHOBaHHas Ha Macc-
CMEKTPOMETPIM, SBNSETCS OOHOWN W3 KITOYEBbIX TEXHONOMMIA
LN OOHapyXeHWs W WOEHTAMKALMM ManbiX  MOMekyn,
BbipabaTbiBaeMbIx MUKpOBUOTON Yeroseka [8, 13].

Brisignsaemble  MUKpoOpeaHusMbl  pacnpedensnucs Ha
cnedyrowjue 2pynnb!;
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Pe3udeHmHble MuKpoopeaHu3Mbl, OOHapyXvBaemble B
Bonee uyem 50% cnyyaes, BkmovatoT:  Actinomyces;
Alcaligenes;  Bifidobacterium;  Clostridium;  Corineform;
Eggerthella;  Eubacterium;  Fusobacterium/Haemophylus;
Lactobacillus; Lactococcus; Nocardia; Prevotella;
Propionibacterium; Pseudonocardia; Rhodococcus;
Ruminococcus; Staphylococcus; Staphylococcus;
Streptococcus; Streptomyces;

TpaH3UmOopHbIe MUKPOOp2aHu3Mbl, OBHapyxuBaeMble B
Boree yem 50% cnyyaes, BrmtovatoT: Bacillus; Bacteroides;
Clostridium; Helicobacter pylori; Kingella; Acinetobacter;

Peptostreptococcus; Prevotella; Stenotrophomonas;
Streptococcus; Enterobacteriaceae.
lpynna  mukpockonuyeckux — epubog:  Candida;

Aspergillus; Micromycetes.

lpynna eupycos: Herpes simplex; Bupyc OnwreitHa-
Bapp; LiuTomeranosupyc.

MukpoopeaHusmbl, He ecmpeyarouwuecs 8 HopMe:

Bacillusmegaterium; Bacteroideshypermegas;
Campylobactermucosalis; Chlamidiatrachomatis;
Enterococcus; Flavobacterium; Mycobacterium;
Porphyromonas; Propionibacterium; Pseudomonas
aeruginosa; Streptomyces farmamarensis.

Onpegensnocs coaepxaHue nnasmanoreHa,
CYMMapHOr0  9HOOTOKCMHA, CyMMapHOW  HOpPMOGIOpbI

(MuKkpobuoTUYECKOE AAPO), KOADULMNEHTBI COLEPXKAHNS
pasfMyHbIX  KOMMOHEHTOB  MuKkpobuoma OT  0bLuen
MWKPOBHOW Harpy3aku.

Cmamucmuyeckue memo0sb!

lMonyyeHHble B pe3ynbTaTe MCCNEnoBaHUs [aHHbIe
Beogunmce B 0asy, B nporpamme MS  Excel.
OcywecTBnsnacb  MpoBepka  KayecTBa  MOAFOTOBKM
WHopmaumu, 00paboTKy pesynbTaToB W IPYNMNMPOBKY
JaHHbIX MO 3ajaBaeMbiM KpuTepusm. HenocpeacTBEHHO
aHanu3 NpoBOAMNCS C UCNOMb30BaHWEM nporpaMmbl SPSS
(v.27.0).

Onpegensnucb  MpsMble  3HAYeHUs  BEMUYMHBI
WCCNEeLyeMoOro npu3Haka M OLUEHKA WX TOYHOCTU U
HaOeXHOCTW. AHanu3  pasmuuMid  OCYLecTBRsAnca ¢
1CNoNb30BaHMEM KpuTepnst MaHHa-YWUTHM no nokasartensm
COOEPKaHNS KOHKPETHBbIX MMKPOOPraHM3MOB B COCTaBe
Mukpobuoma u t-kputepust CTblogeHTa — Mpu aHamuse
nnaamaroreHa v aHgoTokcuHa [10].

B kayectBe nokasaTens Hamuuusi CTATUCTUYECKOM
3HaummocTy npuHumani p <0,05.

PesynbTaTtbl uccnenoBaHus:

B Ttabnuue 1. npencTaBneHbl  WccnefoBaHHble
KNWHUYeckne 1 nabopaTopHble XapakTepucTukn PeA y
o0cneoBaHHbIX AeTe.

Y npeobnagatowero uAcma  geTed  KIMHWYecKue
nposiBrieHnst Bbinn B BUae MoHOapTpuToB (83,6%). Yalye
BCEro OblnM BbISBINEHbI apTPUTLI KOMEHHOMO CYCTaBa, UTO He
NPOTUBOPEYNT AaHHBIM pyrux uccnenoBaHui [1].

MopaxeHwst rONEHOCTONHOMO CycTaBa 3aHWMany BTOpOe
MecTo Mo vactote (22,6%), a nopaxeHus TazobeapeHHoro
cyctaBa — TpeTbe Mecto (6,2%). [pyrve nokanusauuu
MOHOAPTPUTOB ObINK BbISIBNEHbI MWL B OTAENBHBIX CITyYasiX.
OnuroapTpuTthl BbiSiBNEHsl B 16,4% criyyaes, valle Bcero ¢
COYETaAHMEM MOPaXEHW 0BOMX KONEHHbIX CYCTaBOB, a Takke
KOMEHHOrO U rOMEHOCTOMHOMO CYCTaBOB, @ TakKe CyCTaBoB
KuCTW.


https://ru.wikipedia.org/wiki/Agilent_Technologies
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Tabnuya 1.
Knunnueckue xapakrepuctukm PeA y o6cneioBaHHbIX geTeil.
(Table 1. Clinical characteristics of ReA in the examined children).
MokazaTens 6-12 net, n=49 13-18 net, n=97 Bcero, n=146
abc. % abc. % abc. %
Hanuune MoHoapTpuTa, B T.4.: 40 81,6 82 84,5 122 83,6
- KOJTEHHOTO CyCTaBa 16 32,7 33 34,0 49 33,6
- FONIEHOCTOMNHOrO CycTaBa 9 18,4 17 17,5 26 17,8
- CyCTaBOoB CTOMb! 5 10,2 12 12,4 17 11,6
- Ta300eIpeHHOro cycTaBa 4 8,2 9 9,3 13 8,9
- Ny4e3ansiCTHOro CycTaea 3 6,1 6 6,2 9 6,2
- TOKTEBOIO CycTaBa 3 6,1 5 5,2 8 55
Hanuuue onuroaptpuTa, B T.4.: 9 18,4 15 15,5 24 16,4
- KONEHHOr0 1 roNIeHOCTOMNHOTO CycTaBa 2 41 5 52 7 438
- CUMMETPUYHBIN KOMEHHOTO CycTaBa 2 4,1 4 41 6 41
- CYCTaBOB KUCTK 2 4,1 4 41 6 4.1
- CUMMETPUYHBIN FONIEHOCTOMHOTO CyCTaBa 2 4,1 1 1,0 3 21
rONIEHOCTOMHbI+CYCTaBbl CTOMbI 1 2,0 1 1,0 2 1,4
KnnHnyeckas cumntomatuka;
BbIpaxeHHble MeCTHbIE NPpWU3HaKW BOCTANEeHNs CycTaBa 37 75,5 52 53,6 89 61,0
[NoBbILLIEHWe TEMNEpPaTypbl Tena, B T.4. 44 89,8 67 69,1 111 76,0
- B npeAenax cybdebpunbHbix nokasatenei 31 63,3 55 56,7 86 58,9
- pebpunbHbIe NokasaTenu 13 26,5 22 22,7 35 24,0
- MeHee 5 cyTok 23 46,9 16 16,5 39 26,7
- 5-10 cyToK 20 40,8 46 474 66 452
- bonee 10 cyTok 6 12,2 0 0,0 6 41
BblpaxeHHas BocnanuTtenbHas peakums Kposi, B T.4. 31 63,3 56 57,7 87 59,6
- no C-peakTusHomy Genky (CPB) 27 55,1 48 49,5 75 51,4
- N0 NenKoLuMTapHOMY MHAEKCY uHToKcukaumm (JINN) 19 38,8 39 40,2 58 39,7
3HauMTenbHbIi  YpPOBEHb  MECTHbIX ~ CUMMTOMOB  OMPEAEnsnM no  KoHueHTpauwm C-peakTuBHoro 6Genka
BOCManeHus  cycrasa  (nokarmbHas  runepTepmus, (CPB) 1 ypoBHIO NeKoLMTapHOrO MHAEKCA MHTOKCWKaLMK

yBENMNYEHMEe OKpYyxHOCTU cycTaBa >30% B CpaBHEHUM C
KOHTpanaTepanbHbIM, MECTHasi TMNepemnsi, BblpaxeHHas
BonesHeHHOCTb) Bblv onpegeneHsl y 61,0% naumeHToB.
PeA conposoxganocs nuxopaakom B 76% crnyyaes.
Temnepatypa  Tema  gocturana  debpumbHbIX
nokasatenen y 24,0% naupeHTtoB. Cpoku COXpaHeHus
rmnepTepmun y Gonblueit YacTu geteit He npesbiwana 10
cytok. CreneHb BOCManNWTENbHOW peakuuu opraHuMa

(M), Cpemm Bcex obcnesoBaHHbIX M3MEHEHUS AaHHbBIX
nokasaternei Obinu BbisBneHsbl y 59,6% obcnegoBaHHbIX C
PeA.

Takke He BbISIBIEHO JOCTOBEPHbIX Pa3nnymil B 4acToTe
CUMMTOMOB MeXZy BO3pacTHbIMM MOATPynnamu, XoTs B
camblX MMaawux rpynnax Habnioganocs  ycuneue
BOCMANUTENbHBIX SBMEHUA U HapacTaHue AWUHaMWKKM, 4TO
cornacyeTcs € AaHHbIMK nuTepatypsl [2,3].

Tabnuya 2.

MNokasatenu copepxaHWA Pe3nUAEHTHbIX MUKPOOPraHW3MOB B KUILEYHWKE AeTel B 3aBMCMMOCTM OT BO3pacTa W
Hanuuma peakTMBHOro apTtputa / (Table 2. Indicators of the content of resident microorganisms in the intestines of children

depending on age and the presence of reactive arthritis).

6-12 net 13-18 net
KoMNOHEHT MUKPOBUOTHI PeA HeT PeA PeA HeT PeA
Me Q Me Q Me Q Me Q
1 2 3 4 5 6 7 8 9
Actinomyces spp 28 12 25 14 20 7 24 5
Actinomyces viscosus 514 86 622 52 528 122 714 141
Alcaligenes spp 41 7 53 10 31 9 56 1
Bifidobacterium spp 2455 603 2720 548 3247 920 3699 1054
Clostridium coccoides 16 12 13 5 29 10 33 8
Clostridium propionicum 70 26 81 21 80 15 131 22
Clostridium perfringens 31 5 25 6 65 10 78 12
Clostridium ramosum 1983 228 2145 207 1438 631 2005 699
Clostridium tetani 425 38 492 51 405 67 492 71
Corineform CDC-group XX 37 6 41 5 47 6 79 10
Eggerthella lenta 225 90 238 61 205 48 311 52
Eubacterium spp 4815 1032 5066 717 5208 821 6137  |715
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MpodomkeHue Tabnuypi 2.
(Table 2. continued).

1 2 3 4 6 7 8 9
Lactobacillus spp 2115 328 2382 405 2069 703 2218  |429
Lactococcus spp 257 43 612 56 518 332 715 127
Nocardia asteroides 388 59 471 62 811 120 899 155
Prevotella spp 11 7 36 8 9 4 25 10
Propionibacterium acnes 24 9 29 5 17 5 26 7
Propionibacterium freudenreichii 1355 417 1423 490 1332 406 2078 515
Propionibacterium jensenii 57 11 66 14 73 20 106 31
Pseudonocardia spp 20 6 31 8 11 6 19 7
Rhodococcus spp 46 12 79 15 38 5 77 11
Ruminococcus spp 472 96 580 84 475 49 469 56
Staphylococcus spp 388 73 441 66 328 60 441 66
Staphylococcus epidermidis 31 8 35 4 69 30 74 19
Streptococcus mutans (aHaspobHbIn) | 231 38 225 33 156 28 169 30
Streptomyces spp 89 8 85 10 125 18 171 29
OBLLMI MHLEKC Harpy3Kku 16124 1043 18019 977 17340 |1135  |21251 |1408

TMpumeyaHue: 30ech U 0anee XUpHbIM WPUGMOM 8b10e1eHbI Napbl 3HAYEHU ¢ HAUYUeM 3HaYUMbIX pasaudull

[anee B Tabnuuax 2-5 npeacTaBneHbl OCHOBHbIE
KOMMOHEHTbI  MUKPOOMOTHI  KULIEYHWKA B MCCIEAyeMbiX
rpynnax, Bo3pacT AETeN W UX KIIMHUYECKOE COCTOSIHME.

CopepxaHue  OOMbLUMHCTBA  BUOOB  PE3WUAEHTHbBIX
MWUKPOOPraHW3MOB He WMENo CyLECTBEHHbIX Pa3nuuni,
CBSA3aHHbBIX C HANMYMEM PEAKTUBHOrO apTpuTa.

B BospacTHom rpynne 6-12 neT OblNO BbISBNEHO
3HaunMmMoe npeBblweHne Lactococcus spp., Prevotella spp.,
Rhodococcus spp. B rpynne cpaBHeHWs. YuuTbiBas
npeanonaraeMoe KonmyecTBO 3TUX MUKPOOPraHU3MOB M UX
HebOMbLYI ponb B MMKPOOMOTE OpraHMama, 3HauMMoN
3aBMCUMOCTY pucka PeA oT COCTOSIHUS MUKPOOMOTLI B 3TON
BO3PACTHO rpynne He BbISIBMNEHO.

B BospactHoi kateropun 13-18 net umenn mecTo
foree uYacTble ¥ BblpaXeHHble pasnMuMsa  Mexgy
“ccnegoBaHHbIMM rpynnamm NpakTUYECKW 3A0POBbIX AeTen
1 naumeHToB ¢ PeA. 3HaunMble pasnnums BbISBNEHbI MO 6
wrammam  mukpoopraHuamos  (Clostridium  propionicum,
Corineform CDC-group, Eggerthella lenta, Prevotella spp.,
Rhodococcus spp. u  Streptomyces spp.). Ho 6onee
CYLLECTBEHHbIMM SBNAIOTCA pasnuunsa no obiemy uucny
MWKPOOPraHW3MOB AaHHOI KaTeropuu, KOTopble COCTaBMM
22,6% B CTOpPOHY MpEeBbIWEHNS B Tpynne CpaBHEHMS
(p=0,012).

Tabnuya 3.

Mokasarenu coAepxaHua TPaH3UTOPHbIX MUKPOOPraHW3MOB B KULLUEYHUKE feTel B 3aBUCUMOCTH OT BO3pacTa u

Hanuy4us peakTUBHOIO apTpuTa.

(Table 3. Indicators of the content of transient microorganisms in the intestines of children depending on age and the presence of reactive arthritis).

6-12 net 13-18 et
KoMMoHeHT MUKkpobuoThl PeA HeT PeA PeA HeT PeA
Me Q Me Q Me Q Me Q
Bacillus cereus 5 4 0 0 2 1 0 0
Clostridium hystolyticum 14 5 2 1 4 2 5 2
Enterococcus spp 1 1 0 0 2 1 1 1
Helicobacter pylori 2 1 0 0 3 2 1 1
Peptostreptococcus anaerobius 1 1 0 0 29 7 3 1
Prevotella ruminicola 2 1 0 0 1 1 0 0
Streptococcus spp. 105 28 33 10 2 1 2 1
OB6Lmi MHOEKC Harpysku 134 22 36 10 48 13 12 6
CopepxaHne  TpPaH3UTOPHBLIX  MUKPOOPraHMamoB y  kateropuum 7-12 nert, p=0,007 n 4,0 pasa - B kateropum 13-

o0crneaoBaHHbIX [eTell Oblno  HEeBbICOKUM. 3HauyuMble
pasnuuus Mexgy rpynnamn Obinn BbISBMIEHbI TOMBKO MO
OfHOMY LUTaMMy M B OLHOW BO3PACTHOI KaTEropuu.
Vimenocb NpeBbILUEHNE BbISIBIIEHHOV Harpysku
Streptococcus spp. Npy HanMuMM peakTMBHOTO apTpuTa y
peTtel B Bo3pacte 6-12 net. B 10 e Bpems, oTMeYanocb
3Ha4MMOoe MpeBbileHNE OBLLER Harpy3kn TPaH3MTOPHBLIMM
MUKpOOpraHuamMamum B 0beux  BO3pacTHbIX  rpynnax,
obcnenoBaHHbIX C peakTMBHbIM apTputom (3,72 pa3 B

18 ner (p=0,036).

Harpyska rpubKoBbIMM KOMMOHEHTaMM MUKPOOUOTLI MpU
HanMuMM  peakTUBHOTO apTpuTa MpeBblllana nokasaTenu
TPYNMbl CPAaBHEHWs. B YacTHOCTW, NS BO3paCTHOM KaTeropuu
6-12 net 3HauMble pasnuuMs Obinv  onpendeneHbl Ans
wramma Micromycetes spp. (2,1 pasa, p=0,029). C ppyroi
CTOPOHbI, 0bLjas Harpyska WCCIeAOBaHHbIMMA TPUOKOBBIMM
KOMMOHEHTaM1 MUKPOOMOTbI B Tpynne PeakTMBHOMO apTpuTa
He NpeBbILLana nokasaTenb rpymnbl COaBHEHNS.
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B crapwei BO3pacTHOA kaTeropun pasnuums Obinn
fonee cywectBeHHbIMM. B yacTHOCTM,  3HauMMOE
npeBsbllleHne npu Hanu4nn PeA BbISIBNEHO B OTHOLLEHUM

cogepxanns Candida spp. n Micromycetes spp. no
kamnocreporny.

Tabnuya 4.
lMokasatenu copepaHUA MUKPOCKOMMYECKMX rpuMbOB y AeTell B 3aBUCMMOCTM OT BO3pacTa M Hanuuus peakTMBHOTO
apTpura.

( TF';b‘l)e 4. Indlicators of the content of microscopic fungi in children depending on age and the presence of reactive arthritis).
6-12 net 13-18 nert
KoMMOHEHT MUKPOBMOTbI PeA HeT PeA PeA HeT PeA
Me Q Me Q Me Q Me Q

Candida spp 712 105 608 69 477 91 305 78
Aspergillus spp 158 40 103 21 199 76 160 55
Micromycetes spp (kamnectepon) 1477 1345 1202 279 1073 207 499 148
Micromycetes spp (cutoctepon) 878 116 47 75 1251 287 794 225
OBLmi MHOeKC Harpysku 3225  |425 2330 307 |3000 321 1758 229

Kpome Toro, sHauumble pasnuumst Bbinn onpeaeneHsl
no obuiemy 3HayeHwto nokasatens (Ha 70,6% B CTOpOHY
npesbilenus B rpynne aeten ¢ PeA, p=0,004).

HeBbicokumu  Obinu  nokasaTenu BbISBNSIEMOCTU U
Harpy3kM B OTHOLIEHMM HE BCTPEYAOMXCH B HOpMe
MUKPOOPraHW3MoB.  3Hauumble  pasnmuus  Bbinu

onpegeneHbl Mo OJHOMY BWUZY W B OOHOW BO3pacTHON
kateropum (Flavobacterium spp., 13-18 ner). Kpome Toro,
VMENUCb  CyLIECTBEHHbIE Pa3nuuMs M0  CyMMapHOMY
nokasaTenio B TOM e BO3pacTHON kateropuu. bonee yem
10-kpaTHOE MpeBbILLEHNe B FPYNNE PEaKTUBHOMO apTpuTa
Onpegfenuno crenexb 3Hadumoctu p=0,017).

Tabnuya 5.

Mokasarenu coaepxaHua He BCTpeyarLluxcsa B HOpMe MUKPOOPraHU3IMOB B KULLEYHUKE ZeTel B 3aBUCUMOCTU OT

BO3pacTa U HaNUn4usa peakTMBHOro apTpuTa.

(Table 5. Indicators of the content of abnormal microorganisms in the intestines of children depending on age and the presence of reactive

arthritis).
6-12 net 13-18 net
KoMMoHeHT M1kpobuoThl PeA HeT PeA PeA HeT PeA
Me Q Me Q Me Q Me Q

Campylobacter mucosalis 0 0 0 0 38 18 0 0
Chlamidia trachomatis 0 0 0 0 0 0 0 0
Enterococcus spp 0 0 0 0 0 0 0 0
Flavobacterium spp 2 1 0 0 24 11 0 0
Pseudomonas aeruginosa 1 1 0 0 0 0 0 0
OBLumi MHOEKC Harpysku 4 2 0 0 62 22 6 6

O6cyxaeHue pe3ynbTaToOB UCCNEAOBAHMNA - 0[iHOM 13 Hambonee pacnpoCTPaHeHHbIX fokanuaaLui

ObocHoBaHMe ~ WCCMEOOBAHMS  3aKmioyanocb B peanusauuu HapylieHwid B3aumogencTBust Mukpobuoma w

HeobXoaMMOCTW ONPEeaEeneHns HamMuns 1 NOTEHLMANbHBIX
acnekToB BNUsIHUS 0COBEHHOCTEN MUKpobuoma opraHu3ma
[ETE NpU pasBUTAN PEAKTUBHOMO apTpUTa B CPABHEHWN CO
300POBbIMA.

[Ans MHOTMX BOCManMTENbHbIX 3ab0neBaHUn CycTaBoB
M3MeHeHne MUKpoOMoMa SBMSIETCS M3BECTHBIM (haKTOPOM
p1cka 1 omrcaHo B psge pabor [9, 26).

M3 paHHbIX psga  UCCnedoBaHWW,  MOCBSLLEHHbIX
aHanuay BNWSHWS MUKPOOMOMa OpraHW3Ma 4ernoBeka Ha
COCTOSIHWE ~ €ro  340pOBbsl,  CAEnaHbl  Cregyiolue
3aKIMOYEHMs:

- nogaensoLLee GOMbLWMHCTBO MUKPOOMOTLI YeNoBeka
1 OCHOBHAs YacCTb €ro BMMSHUS COCPEOTOYEHbI B TONCTOM
kuiuke [6, 22];

- B3aMMOZeENCTBiMEe MWKpoBMOMA M MakpoopraHuama
ocyLecTBnseTcs nyTem obmeHa CNOXHbIMM
OpraHW4yeckUMy  BeLiecTBaMM  pasnuyHOW  Npupopabl,
Y4YacTBYIOWMMU B KOHTPONE WMMYHHO-BOCMANUTENbHbIX
peakLui makpoopraHuama [11,17,23,24,27,28];

28

MaKpoopraHu3ma sBnsioTcs cyctasbl [21,25].

Pa3sBuTe peakTMBHOTO apTpuTa  CBA3bIBAKT C
KALWEYHBIMM  WMHEKUMsSMK,  T.e.,  SKCTPeMarbHbIMU
HapYLUEHNAMM COCTOSIHWS KWLLIEYHOTO MuKkpobuoma B 20-
40% cnyvaes [12].

COOTHOLLEHME CTEMEHMN HapYLIEHNA U pUCKa Pa3BUTUS
apTpuTa, €ro TeYeHWs M UCXOHOB CBA3AHO CO CHOXHBIM
KOMMIEKCOM BO3AEMCTBUN KaK CO CTOPOHBI MUKPOOMOMa,
Tak UM MakpoopraHusma, B MOCRefHeM  cryyae
00yCnoBnEHHbIX NaBHbIM 0Bpa3oM €ro BPOXAEHHbIMM
(reHeTUyeckumm) ocobeHHocTSMM [16].

CobCcTBEeHHble  pesynbTaThl  3aKMK4aKTCa B
BbISBMEHUM PSia MWUKPOOPraHW3MOB, KaK MOBbILIEHHOE
(Streptococcus spp), Tak M noHwxeHHoe (Lactococcus
spp, Streptomyces, Eubacterium spp) copepxaHue
KOTOpPbIX BbINO acCOLUMPOBAHO C HAaNMYMEM PEaKTUBHOTO
aptputa y petei. Takke BblsiBNEHbl OnNpegenéHHble
pasnnyus BO3PACTHOW XapakTepUCTUKM Mukpobuoma npu
PeA. KrioyeBbiM MOMEHTOM Mbl CYMTAEM BbISIBNEHUE
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CHWXeHMs obLiero uHaekca MUKPODHOW Harpysku npu
Hanuuun PeA 3a CYET HW3KOTO YPOBHS CUMOMOTUHYECKMX
MUKpoopraHuamoB (6uduao- n naktrobaktepuin) u pocta
cofepxaHus TPaH3UTOPHbIX BakTepuit "
MWKPOCKOMMYECKMX rprbOoB.

B nmaHHOM pasgene paboTbl Mbl He OCYLECTBRSM
aHanusa BNWsHUS KOPPEKLM COCTOSHUS MUKpobuoma Ha
OVMHAMUKY KMWHWYECKWX nokasaTeneid W ucxodbl PeA,
ogHako nopobHble AKCMEPUMEHTamNbHbIE U KIMHUYECKue
uccneposaxns umetotcs [14,19,20].

[MonoX1TENLHON CTOPOHO UCCIEJ0BAHUS Mbl CHUTAEM
noapobHLIN  aHanmM3  LIMPOKOTO  CrieKTpa  nokasaTenen
Mukpobuoma,  pacnpepeneHve  obCnefoBaHHbIX  Ha
BO3pacTHble rpynbl, aCCOLUMPOBAHHOE C Er0 BEPOSTHLIMU
M3MEHEHUSIMU B TeYeHUe AeTCTBa.

Cnaboi CTOpPOHOW SBMSIETCA OTHOCWTEMNBHO  Yy3Kas
cneuuanu3aumus UCCrefoBaHus, T.e. OTCYTCTBME Y4éTa
ApYrux akTopoB pucka PeA 1 KOMNNEKCHOro aHanmaa.

Mpu ouUeHke BOCMPOM3BOAMMOCTM  MCCNELOBaHUS
cnegyeT  yunTbiBaTb  TEHETMYECKME  OCODEHHOCTU
BonblumMHCTBa 06CNEAO0BaHHbIX, OTHOCALLMXCA K Ka3axckom
HaLMOHamNbHOCTM M XapaKTepUCTUKM MWTaHWs, Takke
NMeloLLMe OTAMYMSA OT BOnbLUMHCTBA CTpaH, rae Obl Mor
ObITb NPOBEAEH aHANOTMYHbINM aHanum3.

3aknoyeHue
lMonyyeHHble HaMW [aHHble MO3BONMNMKM  CAEnaTh
3aKnOYeHne O  HamuuuM o0l HanpaBneHHOCTy

OTKMOHEHWIA B CcOCTaBe MMKpoGMOMa MpW  peaKkTUBHOM
apTpute. ITW U3MEHEHWs BbIPaXanuUCb B  CHUKEHWUM
cofiepxaHns Haubonee pacnpoCTPaHEHHbIX Pe3NaEeHTHbIX
MUKPOOPraHU3MoB M 0OLed MOLHOCTM MUKpoBuoMa W
MOBbILLEHWNE YUCMa TPaAH3UTOPHbIX GakTepuid, rpnbos w
NaToreHHbIX OpraHU3mMoB B MIUKPOGHOME.

Vmenucb pasnnunMst B 3aBUCUMOCTM OT BO3PacTHOM
KaTeropum 00CNefOBaHHbIX [eTel, 3aknvalmecs B
Bonee BbICOKMX OTKNOHEHWSIX OT MokasaTenen 3LOpOBbIX
POBECHWKOB, KaK MO COAEPXaHWI0 psifa MUKPOOPraHWU3MOB,
TaK 1 Mo obLLer MUKPOGHOMN Harpyske.

Bknadb1 aemopoe. Bce asmopbi 00UHaKoso yyacmeosanu 6
U3YYeHUU U HanucaHuu 3mod cmamU.

Konpnukm  uwmepecos.  Asmopbi  3asensom 00
0mecymemeuu KoHGhIUKma UHMepecos.
®duHaHcuposaHue. CmopoHHUMU opeaHu3ayuamu

(hUHaHCUPOBAHUS HE OCYLYECMBIISIIOCH.
WHpopmayusi 06 u3daHuu. Oma cmambs paHee He
nybnukosanach U He paccMampuganack 8 dpyaux uzdaHusix.
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Abstract

Introduction. The number of non-communicable diseases (NCDs) is increasing worldwide, mainly cardiovascular
diseases and diabetes mellitus. In Kazakhstan, disease management programs (DMP) for three nosologies have been
introduced to reduce the risk of NCDs.

Aim: To study incidence and mortality rates trends from three nosologies included in DMP: diabetes mellitus (DM),
chronic heart failure (CHF) and arterial hypertension in Almaty city.

Materials and methods. The data were obtained from the National Scientific Center for Health Development in Almaty.
For the incidence analysis, data were obtained from 2016 to 2023, since the PHI was implemented during this period, while
for mortality, data were obtained from 2013 to 2023. To predict the number of incidence and mortality for three types of
nosologies, the linear regression method

Results. The incidence per 100,000 population for all three nosologies is growing in all age groups: DM from 2230.5 to
3621.3, for hypertension from 6596.9 to 11811.3 and for CHF from 321.8 to 1432.9. An increase in mortality from diabetes
mellitus was observed from 2.85 to 22.34, and a further increase to 42.48 per 100.000 population is expected. Similarly, an
increase in hypertension was observed from 2.17 to 12.67 from 2013 to 2023, and its growth to 20.58 is expected by 2028. A
decrease in CHF was observed from 20.21 to 9.20 by 2023, and a further reduction to 1.24 by 2028 is expected.

Conclusion. Our analysis shows an increase in the incidence of all three nosologies, in particular, diabetes and CHF at
a young age, while hypertension and CHF in the age group of 60-74 years. Positive dynamics is the improvement in the
coverage of patients involved in the PHC, but there has been a decrease in the proportion of patients in all three nosologies
in the last two years

Keywords: diabetes mellitus, adult population, trends, forecast, health policy.

Pestome
TEHAEHLIUN 3ABONEBAEMOCTU U CMEPTHOCTMU OT BOJNE3HEMN,
BKJIIOMEHHbLIX B MPOrPAMMBLI YINPABJIEHUA 3ABOJIEBAHUSIVMN:
CAXAPHbIA OUABET, APTEPUAJIbHAAl TMNEPTEH3MUA,
XPOHUMYECKAA CEPOAEYHAA HEQOCTATOYHOCTD
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2 BonbHuua MegnuuHcKoro LeHTpa YnpaBneHus genamu lNpesnpgeHta Pecnyonukun KasaxctaH Anmarbl,
Pecny6nuka KasaxcTaH;
3 Fopoackon peBmaTonoruyeckun LeHTp, r. Anmatbl, Pecnybnuka KaszaxcraH.

BeepeHue. B mupe HabntogaeTcs pocT HeMHGeKUMoHHbIX 3aboneBannit (HI3), B OCHOBHOM CepaevHO-COCYANCTLIX,
caxapHoro [auabeta u pgpyrux. B KasaxctaHe pnns cHuxeHus pucka HW3 BHegpeHbl nporpammbl  ynpaBneHus
3abonesaHuamu (MY3) no Tpem HO30MOTUsAM.

Lenb: n3yuntb TeHaeHuun 3aboneBaemMocTV M CMEPTHOCTW OT Tpex HO30Mmorui, BkntoveHHblx B [1Y3: caxapHoro
pvabeta (C[1), xpoHudeckon cepaeyHoit HegoctatouHocTn (XCH) n apTeprnanbHoi runepTeH3nn B I. Anmartbl.

Martepuanbi u MmeTogbl. [laHHble 6biny nonyyeHbl 13 HaumMoHanbHOro HayyHoro LeHTpa pasBuTUS 34paBOOXPaHEHMs T.
Anmartel. [Ins aHanunsa 3abonesaemocty Gbinn nonyyeHbl faHHble 3a nepuog ¢ 2016 no 2023 rofbl, Tak kKak B 3TOT Nepuop
Geina BHegpeHa ®OMC, a ans aHanusa CMepTHOCTM Obinu nonydyeHsl AaHHble 3a nepuog ¢ 2013 no 2023 roag. Ans
MPOrHO31poBaHmMs 3a601eBaeMoCT! U CMEPTHOCTU MO TPEM TMNam HO30M0TUIA NCMONb30BaN METOL NIMHEHOW Perpeccuu.

PesynbTatbl uccnepgoBanua. 3aboneBaemocTs Ha 100 ThiC. HaceneHMs No BCEM TPEM HO30MOMMsIM PacTeT BO BCeX
Bo3pacTHbIx rpynnax: C[] ¢ 2230,5 po 3621,3, runepTonum ¢ 6596,9 go 11811,3 n UBC ¢ 321,8 go 1432,9. Habnoganock
YBENMYEHNE CMEPTHOCTU OT caxapHoro auabeta ¢ 2,85 fo 22,34, n oxugaetcs ganbHeilwee ysenuueHue go 42,48 Ha 100
TbiC. HaceneHus. AHanoruuHbiM obpasom, ¢ 2013 no 2023 rog Habnpanoch yBenuMyeHue CMEPTHOCTU OT TMNEPTOHUM C
2,17 po 12,67, a k 2028 rogy oxupgaetcs ee yBenuuenue 1o 20,58. CHmkeHune 3abonesaemocti MBC Habntopanock ¢ 20,21
00 9,20 k 2023 rogy, v oxngaetcs aansHenwwee cHkeHne ao 1,24 k 2028 rogy.

BbiBogbl. Haw aHanns nokasbiBaeT pocT 3a60neBaeMoCcTH M0 BCEM TPEM HO30MOMSIM, B YacTHOCTU, anabetom u MBC
B MOOAOM BO3pacTe, a runeptoHuein u MBC B BospacTHoi rpynne 60-74 roga. MonoxuTenbHOM AMHAMUKON SBNSIETCS
ynyJweHue oxaata nauuentos MNMCI, ogHako 3a nocnegHue ABa roga OTMEYAETCs CHKEHWE 4ONW MaLMEHTOB MO BCEM
TPEM HO30M0TUAM

Knroyeenie cnosa: caxapHbiti uabem, 83pocsioe HaceneHue, meHOeHUuU, NPO2HO3, NOIUMUKa 30paso0XpaHeHUsI.
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XYPEK XETKIIKCI3AIri
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’KasakcTaH Pecny6nukachl Mpe3uaeHTiHiH Ic 6ackapmackl MeanLMHaNbIK OPTanbIfbiHbIK aypyXaHachl
Anmarsbl K., KaszakctaH Pecny6nukacsi;

SAnmaThbl K. Kananbik peBMaTonorusnbik optansik, Anmarhl K., Kazakctan Pecny6nukacsbl.

Kipicne. onemge xyknanbl emec aypynapabld, (XKEA), HerisiHeH Xypek-kaH Tamblpnapbl aypynapblHbiH, KaHT
pvabeTiHin, xaHe backanapabiH ecyi bankanagpl. KasakcraHaa XKEA ToyekeniH ToeMeHAETY yLUiH yLU Ho3omorvs BoibIHWa
aypynapabl 6ackapy (ABb) bargapnamanapsl eHrisingi.

Makcatbl: AnmaTbl KanacbiHAarbl yll HO30MOMvMsiAaH: KaHT auaberti (KM), cosbinmanbl xypek xeTkinikciagiri (CHOK)
KaHe apTepusbIk, runepTeH3nsgaH BonaTblH ChIPKATTaHYLLbINbIK NEH MiM-XITiM ypaicTEPIH 3epaeney.

Matepuangap MeH apictep. [lepektep AnMaTbl kanacblHAarbl AeHCAYNbIK, CakTayabl JaMbITyablH, YNTTbIK, FbifbIMU
opTanblfblHaH anblHabl. ChlpkaTTaHyLbiNbIKTEl Tangay ywiH 2016 xeingad 2023 xbinFa AeriHr keseHaeri aepektep
anblHAabl, enTkeHi ocbl kesenae MMC® eHrisingi, an enim-xitiMai Tangay ywid 2013 xeingan 2023 xbinFa geiiHri kedeHaeri
AepekTep anbiHabl. HosomomsiHbiH, yiu Typi BoMblHWA aypy MeH enimai Bomkay yiliH CbI3bIKTbIK PErpeccus agici
KONAaHbINabl.

3eptrey HaTuxenepi. bapnbik yw Hosonorus GoibiHwa 100 MbiH TyprbiHFA LUAKKAHAAFbl ChIPKATTAHYLbIbBIK,
Bapnbik, xac TonTapbiHga ecyne: KO 2230,5-teH 3621,3-ke aeliH, runeptoHus 6596,9-nan 11811,3-ke peiiiH xaHe XUA
321,8-peH 1432,9-ra peliH. KaHT guabetiHeH 6onatbiH eniM-kiTiMHiH, 2,85-TeH 22,34-ke aeliiH ecyi baiikanapl xkaHe opaH
api 100 MbiH, TyprbiHFa WakkaHoa 42,48-re geniH ynrato kytinyde. Con cusktbl, 2013 xbingaH 2023 xbinFa AeriH
rMnepToHusgaH GonatelH eniM-xiTim 2,17-0eH 12,67-re peniH ecti, an 2028 xbinFa kapan 20,58-re peiiiH eceai gen
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kytinyge. XWA aypybiHbiH, TemeHaeyi 2023 xeinfa kapait 20,21-geH 9,20-Fa geniH bankangsl xsHe 2028 xbinFa kapan
1,24-ke neniH TemeHaenai oen kyTinyae.

KopbITbIHABI. bi3aiH TanaaybiMbi3 6aprbik, yLU HO30MO0rMsa, atan anTkaHAaa, Kac kesiHae KaHT anabeti meH XKWA, an
60-74 xac ToOblHAa rvnepToHns MeH XKWA xwinirivin, ecyiH kepceTeni. MCAK naumeHTTEpPIH KaMTyablH Xakcapybl OH,
AvHamuka Gonbin Tabbinaabl, ananga CoHFbl ki Xbinaa 0apnbik ylw HO30morust 6oMbIHLLIA NALMEHTTEP yIeCiHiH, TOMEHAEYi
Hankanappl.

TyliHdi ce3dep: KaHm Ouabemi, epecekmep, meHOeH uUsap, bomkam, OeHcaysblk cakmay cascamb.
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Introduction prevalence of type 1 and type 2 diabetes by 1.7 times and

Chronic non-communicable diseases are public health ~ mortality by 4 and 6 times was found from 2014 to 2019 [6].
problems worldwide. Most people with non-communicable ~ Another study from 2018 to 2021 revealed an increase in
diseases (NCD) live low-and middle-income countries. 47%  diabetes incidence by 1.9 times (from 207.2 to 392.3) and
of deaths are due to NCDs, with heart disease, stroke and ~ mortality by 1.5 times (from 22.3 to 34.1) per 100.000
diabetes being the leading causes [13]. population.

According to the World Health Organization, diabetes The development of primary health care in Kazakhstan
increased from 108 to 422 million cases between 1980 and  is a priority for the health care system, as is ensuring
2014, while other authors attribute 4.2 million deaths among  universal health coverage. Since 2013, the implementation
adults aged 20 to 79 years to diabetes [7]. According to the  of disease management programs for diabetes mellitus,
International Diabetes Federation, diabetes accounts for  chronic heart failure and hypertension has been launched in
11.3% of deaths worldwide, with the lowest in the African  order to reduce mortality and improve public awareness of
region (6.8%) and the highest in the Middle East and North  risk factors and prevent complications from these diseases.
Africa  (16.2%). Diabetes-related mortality was most  Despite the introduction of disease management programs
common among people aged 60 years (46.2%) in the  (DMP), its growth is observed among the population of
African Region (73.1%) and the lowest in the European Kazakhstan [3]. It is essential to assess recent changes and
Region (31.4%) [14]. In another study, the global age-  forecast future diabetes, chronic heart failure and
standardized overall prevalence of diabetes was 6.1%, and hypertension rates at the metropolitan level to develop
the projection showed a likely increase above 10.0% by  policy measures and activities to reduce diabetes among
2050. High body mass index is the leading cause of disease  the population.
burden from diabetes, which has increased by 24.3% Aim: To study incidence and mortality rate trends from
globally from 1990 to 2021 [5]. three nosologies included in DMP: diabetes mellitus (DM),

The leading cause of premature mortality from  chronic heart failure (CHF), and arterial hypertension in
cardiovascular disease is hypertension [11]. An increase in ~ Almaty City.
hypertension was found from 1990 to 2019 in both men Materials and methods. Retrospective data were
(from 317 to 652) and women (from 331 to 626). However,  studied, obtained from the National Scientific Center for
the most significant progress in treatment and diagnosis ~ Health Development in Aimaty. The incidence data were
was found in high-income countries in Central Europe, as  analyzed from 2016 to 2023 when DMP was implemented
well as in several upper-middle-income and, more recently,  in all PHC facilities. Consequently, we calculated trends for
high-income countries, including Costa Rica, Taiwan, type 2 diabetes mellitus, chronic heart failure, and
Kazakhstan, South Africa, Brazil, Chile, Turkey, and Iran  hypertension in 2026. We got mortality data from 2013 to
[12]. Complications of heart disease, such as chronic heart ~ 2023; thus, the trends were calculated until 2028 per
failure, affect more than 64 million people worldwide, and 100,000 population.

there has been limited research on this disease [15]. Incidence and mortality rates were calculated using
Similar to other countries in the world, in Kazakhstan, standard methods per 100,000 population.
there is an increase in diabetes and hypertension [2,19]. To predict the number of incidence and mortality for

The rise in diabetes was revealed in studies conducted in  three types of nosologies, the linear regression method was
Kazakhstan, where, for example, an increase in the  used according to the formula: y=a+b*x

33



Original article

Science & Healthcare, 2024 Vol. 26 (4)

where: y — dependent variable; x — independent variable; a
and b are regression coefficients.

To calculate regression coefficients, the following
formulas are used:

Ly—bXx
q=22 o
n
b:nZXJ’—ZXZ}’
nyx*—(2x)?

Statistical analysis provided using IBM SPSS Statistics
package as well as Microsoft Excel programs.

Results

The incidence per 100,000 population for all three
nosologies is growing in all age groups. In particular, the
highest growth is observed in the age group of 18-44 years,
almost twofold or more in the period from 2016 to 2023,
where for DM it increased from 144.2 to 363.3, for
hypertension from 498.6 to 1046.6 and for CHF from 11.8 to
63.0. With increasing age, the number of patients for all
three nosologies increases (table 1).

The DM is expected to increase by 2026 to 65.244
compared to 28.920 in 2016—more than twice. The most
significant increase was observed in young people, from
1.183 to 3.931, three times. while in other age groups, it is
about twice (P < 0.001) Table 2.

Table 1.

Incidence per 100,000 people for three nosologies included in the Disease management programs.

Yearslage | 2016 2017 2018 | 2019 [ 2020 2021 | 2022 2023

Diabetes mellitus
18-44 144.2 150.2 173.7 202.5 228.0 265.7 3214 363.3
45-59 2949.7 3060.2 3321.9 3582.9 3587.2 3831.5 3888.8 4068.6
60-74 9513.0 10106.3 11189.8 12262.1 12475.8 12732.3 12426.2 12780.8
over 75 10716.9 10626.2 11049.4 11986.3 12291.4 12655.0 13874.1 14478.7
Total 2230.5 23491 2595.6 2879.7 2981.5 3154.7 34551 3621.3
Arterial hypertension
18-44 498.6 562.6 672.6 746.4 731.4 774.6 891.5 1046.6
45-59 10136.0 11428.9 13133.3 13881.7 13467.9 13677.0 13225.9 13315.3
60-74 25832.3 30883.1 377726 413761 42182.2 42464.5 401481 40851.1
over 75 29480.7 34635.5 40067.7 43751.5 45529.8 47681.3 50317.5 51819.2
Total 6596.9 7785.9 9350.2 10281.2 10504.5 10859.1 11447 4 11811.3
Chronic heart failure

18-44 11.8 19.0 31.6 33.7 4.7 50.4 56.5 63.0
45-59 336.1 455.0 677.8 739.1 855.8 1004.6 1001.5 1118.9
60-74 1330.4 1918.0 3071.3 3416.7 4036.8 4738.2 46741 51091
over 75 22171 3015.4 4655.1 5162.0 6295.1 7643.1 8533.8 9216.2
Total 321.8 457 1 723.1 809.3 972.9 1168.5 1293.8 1432.9

Similarly, to diabetes, an increase in hypertension was
revealed from 85.534 in 2016 to 178.899 by 2023, and its
increase is expected to be 149.631 by 2026. The increase is
observed more than twice; in particular, the most significant
increase was revealed in the age group of 60-74 years more
than three times, and young people 18-44 more than 2.5 times,

while in other age groups, it was about two times (Table 2).
Regarding CHF, we can say there is a rapid increase from
4173 to 21704 from 2016 to 2023, and its growth to 29156 is
expected by 2026. As in hypertension, the most tremendous
increase is observed in the age group of 60-74 years and
young age of 18-44 years (Table 2).

Table 2.
Trend in three nosology’s, including patients in the disease management programs (DMP).
Years 18-44 45-59 60-74 Over 75 Total DMP
1 2 3 4 5 6 7
Diabetes mellitus
2016 1183 8196 13436 6105 28920 203
2017 1254 8716 14938 6248 31156 804
2018 1474 9694 17459 6563 35190 5124
2019 1744 10670 20453 6994 39861 11119
2020 1999 10932 22292 7035 42258 21748
2021 2369 11896 24297 7166 45728 27312
2022 2769 12678 26843 8259 50549 29757
2023 3239 13592 28703 9316 54850 26942
2024 3338 14249 31164 9053 57804 37294
2025 3635 15017 33411 9462 61524 42164
2026 3931 15784 35658 9871 65244 47035
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Continuation of the table 1.

1 2 3 4 5 6 7
a -596801.92 -1538688.67 -4516739.83 -819389.83 -7471620.25 -9820815.00
b 296.51 767.26 2246.99 409.31 3720.07 4870.61
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Arterial hypertension
2016 4091 28164 36485 16794 85534 204
2017 4697 32552 45648 20365 103262 403
2018 5707 38326 58935 23799 126767 12353
2019 6428 41340 69015 25529 142312 39505
2020 6412 41043 75372 26059 148886 68768
2021 6906 42464 81035 27000 157405 88550
2022 7680 43118 86728 29953 167479 90212
2023 9332 44482 91743 33342 178899 86312
2024 9363 48535 103738 34672 196307 118448
2025 10020 50668 111653 36742 209082 134040
2026 10677 52801 119568 38812 221858 149631
a -1320284.67 -4268681.42 -15916294.50 -4155707.08 -25660967.67 -31438000.58
b 656.94 2133.01 7915.04 2070.35 12775.33 15591.13
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Chronic heart failure
2016 97 934 1879 1263 4173 75
2017 159 1296 2835 1773 6063 88
2018 268 1978 4792 2765 9803 908
2019 290 2201 5699 3012 11202 2080
2020 366 2608 7213 3603 13790 4862
2021 449 3119 9042 4328 16938 7190
2022 487 3265 10097 5080 18929 8247
2023 562 3738 11474 5930 21704 8157
2024 630 4176 12936 6388 24131 10326
2025 696 4573 14338 7037 26643 11742
2026 761 4969 15740 7685 29156 13159
a -132231.00 -798267.25 -2824012.92 -1306416.92 -5060928.08 -2856935.33
b 65.64 396.46 1401.65 648.62 2512.38 1416.63
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

In 2016, the number of patients with diabetes mellitus
included in the DMP was 203 people (0.70%) out of all
28.920 registered patients. The most significant number of
patients who were included in the DMP were with a
diagnosis of diabetes mellitus, from 0.70% to 49.12% from
2016 to 2023. Similarly, with hypertension, in the first year
of DMP implementation, 0.24% of the total number of
registered patients with hypertension was included, which

60,00
50,00
40,00
30,00
20,00
10,00

0,00

2016r 2017r 2018r 201

m Diabetes

9r

m Arterial hypertension

increased to 48.25% by 2023. In the first year of DMP
implementation, 1.80% of patients with CHF were involved
in this program; however, in 2017, a decrease in the
coverage of patients included in the DMP to 1.45% was
revealed, although in subsequent years, there an increase
to 37.58% by 2023. It is worth noting that since 2021, there
has been a decrease in the number of patients involved in
the DMP in all three nosologies (Figure 1).

2020r 2021r 2022r 2023r

Chronic heart failure

Figure 1. The proportion of patients included in the DMP from the total number of registered cases (%).
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Mortality data for three nosology’s were obtained from 2013 to 2023, respectively; the forecast was calculated until 2028.
An increase in mortality from diabetes mellitus was observed from 2.85 to 22.34, and a further increase to 42.48 per 100,000
population is expected. Similarly, an increase in hypertension was observed from 2.17 to 12.67 from 2013 to 2023, and its
growth to 20.58 is expected by 2028. A decrease in CHF was observed from 20.21 to 9.20 by 2023, and a further reduction
to 1.24 by 2028 is expected. However, it is worth noting that not all mortality indicators were statistically significant.
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Figure 2. Mortality trend for three nosology’s to 100000 populations.

Discussion

There is an increase in both incidence and mortality
from diabetes and hypertension, and this poses a serious
challenge to health systems. About 40% of Australians over
the age of 44 suffer from several chronic diseases, which
increases to 50% in people aged 65-74 and up to 70%
among people over the age of 85 [5,7]. Our data are similar
to those in developed countries, where the incidence of
diabetes is expected to increase in particular between 2021
and 2045, accordingly, globally, the costs are expected to
increase to US$ 1,054 billion by 2045 [18]. Another study
also confirms that the incidence of diabetes is expected to
increase at the age of 55 years, while in our study a sharp
increase is observed in the age group of 18-44 years. Still,
the highest number of registered cases is observed in those
over 60 years of age [8]. Globally, there is a more stable
mortality rate from diabetes, whereas in our case, a
possible increase in mortality has been identified in the next
five years [1]. A similar slight reduction in arterial
hypertension has been achieved worldwide [10]. The
registered cases of CHF in European countries and the
USA were from 1-9 cases per 1000 population, and its
decrease has been noted in the last decade [16]. This is
due to the introduction of new technologies and the
development of medicine.

Diabetes is one of the fastest growing health problems
worldwide. In many countries, health services are facing an
increase in morbidity, mortality and significant costs
associated with complications of diabetes. Teaching
patients self-control techniques and providing behavioral
support are crucial to reduce the risk of complications and
improve blood glucose control. The introduction of such
methods in primary health care can significantly improve the
quality of life of patients and reduce the burden on health
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systems. Consultations with a nutritionist in primary health
care institutions play an important role in improving the
quality of nutrition and in the treatment of chronic diseases
such as diabetes. Studies show that regular consultations
with a nutritionist can have a positive effect on blood
glucose and glycated hemoglobin levels in diabetic patients.
This highlights the importance of structured interaction
between the patient and medical professionals, which
includes individual consultations, constant monitoring of the
patient's condition and the provision of materials for self-
monitoring of the health status [8].

One of the key aspects of successful treatment is the
adaptation of interventions to the specific needs of the
patient. This may include various strategies aimed at
increasing the patient's knowledge of his disease and
treatment options. Independent monitoring of symptoms
also plays an important role, as well as encouraging
patients to self-treatment in accordance with an individual
action plan, especially in case of worsening symptoms or
exacerbation of the disease. Additional methods, such as
psychological support and stress management strategies,
can also significantly improve the effectiveness of
treatment. Patients need to be helped in developing
responsibility for compliance with the medication regimen
and in adopting a healthy lifestyle. After the initial
consultation, it is extremely important to organize follow-up
of the patient. It can include individual feedback, monitoring
progress towards achieving goals, and improving problem-
solving and decision-making skills. The basis for effective
interventions are theoretical models that provide a
structured approach to self-control and self-management in
treatment. The effectiveness of such interventions has been
confirmed by improved clinical indicators, improved health-
related quality of life, and increased patient confidence in
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their self-management abilities. In addition, patients gain
deeper knowledge about their disease and better control its
course. Patient self-management support is recognized as
one of the most effective methods of treating chronic
diseases, especially such as diabetes and hypertension.
This approach makes it possible to achieve statistically
significant improvements in the condition of patients [4].

Modern healthcare systems, which are mainly focused
on emergency care, face difficulties in providing organized
care for people with chronic diseases that require long-term
monitoring and treatment. However, it is the primary health
care institutions, due to their ability to ensure continuity,
coordination and complexity of treatment, that are the most
suitable for this task. Effective primary care systems can not
only reduce health care costs, but also improve health
outcomes. Therefore, it is important to refocus health policy
on the creation of proactive systems for the treatment of
chronic diseases [4,5].

It is also important to note that the role of the
development of public health programs and the support of
patients in the fight against cardiovascular disease has
reduced risk factors. In addition, population literacy is
essential for the healthcare system, which promotes
people's understanding of risk factors and allows them to
reduce their risks [4]. However, in our country, studies
emphasize the low health literacy of the population [9,17],
although primary health care has preventive departments
that include functions such as population education. Also,
diabetes and arterial hypertension schools were created in
primary health care, and perhaps their activities contributed
to a decrease in mortality from CHF.

Conclusion

Thus, our analysis shows an increase in the incidence
of all three nosologies, in particular, diabetes and CHF at a
young age, while hypertension and CHF in the age group of
60-74 years. Positive dynamics is improving the coverage
of patients involved in the PHC. Still, there has been a
decrease in the proportion of patients in all three nosologies
in the last two years, which requires studying the reasons
that may be associated with the reluctance of patients to
participate in the PHC or the fact that medical personnel do
not invite them to join in the PHC.
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PE3YNbTATbI AHAJIN3A BbICTPOEHHOU CUCTEMbI
NMPOBEOEHUA KIIMHUYECKUX UCCNEAOBAHUMA
U BAPBEPBI ONA UX PA3BUTUA B KASAXCTAHE
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YPrn na NXB «HaumoHanbHbIi Hay4HbIW LEHTP pa3BuUTUSA 3apaBooxpaHeHusi uMmeHu Canuaat Kamp6ekoBoi»
MuHucTepcTBa 3apaBooxpaHeHusi Pecnyonuku KasaxcraH, r. ActaHa, Pecny6nuvka KasaxcraH.
Pestome

Pa3Butne KIMMHUMYECKMX UCCRenoBaHni, OOHO U3 CTPATErMyecknx HanpaBeHUn KOTOPOE MOXET CBMAETENbCTBOBATL O
BbICOKOPA3BUTOM CUCTEME 3APABOOXPAHEHWS B LEMOM — HanuMuuu NPOABMHYTOM Hay4HO-MCCReaoBaTensCckoi Basbl,
KBaNU(ULMPOBAHHBIX  CMELMANUCTOB UM MHGPACTPYKTYpbl, CMOCOBHbIX MO4OEpXMBaTb  COXHbIE  MEAWLMHCKWE
uccnenoBaHus. Takke 3TO yKasblBaeT Ha 3(PEKTUBHOE perynupoBaHue 1 3TUYeckue CTaHAapTbl, YTO ABMAETCH BaXHbIM
acnekToM B 06eCneYeHNn Ka4yeCTBEHHOTO YPOBHS MELULMHCKIX YCIYT 1 HOBOBBEAEHWA B 06NACcTW 30paBoOXpaHeHus.

lMpoBeaeHne KNMHUYECKUX UCCeJ0BaHUIA rapaHTUPYeT PaHHWIA AOCTYN NALWNEHTOB K BbICOKOTEXHOMOMMYHBIM METOAaM
neyenHns. [Ing ycTonymnBoi cucTeMbl M BraronpusTHON cpedbl, CNOCOBCTBYIOWIEN PA3BUTUIO KIMHUYECKUX UCCeLoBaHuN,
Heobxogumo  cobriiogeHne  KOMMieKkca KOMMOHEHTOB:  HOPMAaTWBHO-NPABOBOE  PErynupoBaHuWe, COOTBETCTBYHOLEE
MeXayHapoaHbIM TpeDoBaHWAM, Hanuume MHAPACTPYKTYpbl B MeCTe (hakTUYECKOro NPOBEAEHWS UCCTIEA0BaHMIA, BbICOKMIA
noTeHuuan uccnegoBaTenei, BbICTPOEHHbIE MPOLECCH B3aMMOAEUCTBUS CTEMKXONOEpOB, OTKPLITOCTb NpeacTaBuUTenen
noTEHUManbHbIX 0a3 KIMHWYECKUX WCCNEAOoBaHWA, AOCTYMHOCTb WHGOpMauuu o 3aboneBaemMocTH, €AUHbIA WCTOYHMK
AOCTYNa K MHGopMaLM 0 NPOBOAUMBIX KITMHUYECKMX MCCNEA0BaHUSAX ANs NALMEHTOB, BONIOHTEPOB U UX CEMEN.

Llenb nccnepoBaHus: NpoBECTM OLIEHKY Cpedbl KazaxcTaHa 1 COOTBETCTBME KOMMOHEHTOB K peanu3aumi KMHUYECKUX
“ccneaoBaHuin, ONpeaenuThb CTpaTernyeckue Hanpasnenus passuTms.

Matepuansi n metogbl: ucnonb3oBancs WHCTpymeHT PESTEL — aHanu3a, KoTopbIii oxBaTbiBan 6 obnacteii OLeHKM:
NONMTUYECKNe, SKOHOMUYECKME, COLMarbHbIE, TEXHONOTMYECKIe, 3KONOMMYECKUe U NpaBoBble (hakTopbl.

PesynbTtatbl: Wccregoeanue BbISBUNO psig npobreM B 4acTW HEMorHOW rapMOHM3auuu HOpMaTWBHOM 6asbl C
MexgyHapopHbiMu TpeboBaHnamMM B 06nacT NPOBEOEHUS KIMHWYECKUX MCCMEeROBaHUA, HACTOPOXEHHOCTU W HU3KOM
FOTOBHOCTW PYKOBOAMTENEN MEOMLMHCKAX OpraHusauuii NpoBOAWTL KMUHWYECKWe wuccriefoBaHus Ha Gase cBoen
OpraHv3aLm1, HefoCTaTOuHbIM MCCnefoBaTenbCkUd OMbIT Bpayel, OTCYTCTBUME NporpaMMm MOATOTOBKM CMELManucToB B
obnactv npoBefeHUs KIMHWYECKUX WCCedoBaHMiA, OTCYTCTBME MEXaHW3MOB, PEryrnupylLLMX CTPaxoBaHWe XU3HW U
300pOBbS CYOBLEKTOB MCCNEAOBaHNS, CMOXHbIA ANS BOCTPUSTUS MEXaHW3M B3aWMOAENCTBUS MEXZy Y4acTHUKaMW,
perynupylowmuMn 1 NpoBOAALMMU  KNUHUYECKMEe UCCreoBaHUs, OTCYTCTBUE MOHWTOPUHTA BHEAPEHWS pe3ynbTaToB
KMWUHUYECKINX UCCTIER0BAHWIA, OTCYTCTBIE EANHON CUCTEMBI PETMCTPALINM KIMHUYECKNX UCCNEAO0BaHWA, 06nacTb NpoBeaeHUs
KNMWUHUYECKMX WCCNENOBaHWA ONpefensieTcs He N0 MoTpebHOCTAM 30paBOOXpaHEeHUs W OTCYTCTBUE WHCTPYMEHTOB
MH(OPMUPOBAHUS 3aUHTEPECOBAHHBIX rPYNM HAcENeHus.

BbiBoabl: BbipaboTaHbl KOHKpETHblE CTpaTerMyeckue HampaBneHus, CrnocOOCTBYIOLME Pa3BUTWIO  KITMHUYECKMX
nccriegoeanuin B KasaxcraHe: cosgaHue 6naronpusiTHOM HOpMaTMBHO-MPaBOM Cpedbl, obecnevnBarolen npoBeaeHue
KNWHUYECKNX  UCCrefoBaHui, YKpenneHue WHPPacTPYKTypbl W 3akpenneHue YHKUMIA, aBTOMaTW3auus MpoLEeccoB
perucTpauum 1 nNpoBeaeHUst KNMHUYECKUX UCCEeLoBaHU, NOBbILLEHWEe NOTEHUMana uccnegosatenei, UHGOpMUMpOBaHUe
3aMHTEePECOBaHHbBIX MWL, U NPUBUTUE KYNbTYPbl Y4ACTUS B KNMUHUYECKUX UCCIIES0BaHUSX.

Knroyesbie crnosa: knuHudeckue uccnedosaHusi, hakmopbl pa3eumusi KnuHudYeckux uccrnedogaHudl, bnazonpusmHas
cpeda On1s1 KNUHUYECKUX uccredogaHull.
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The advancement of clinical research is a key indicator of a well-developed healthcare system. It reflects the presence of
a strong research foundation, skilled professionals, and infrastructure capable of supporting complex medical studies.
Furthermore, it highlights effective regulation and ethical standards, which are crucial for ensuring high-quality healthcare
services and fostering innovations in the field.

Conducting clinical trials ensures early access for patients to advanced treatment methods. To create a sustainable
system and a favorable environment for the development of clinical research, it is essential to adhere to several key
components: legal regulations that meet international requirements, the presence of infrastructure at the research site, a high
potential of researchers, established processes for interaction between stakeholders, openness of representatives at
potential clinical research sites, accessibility of information on morbidity, and a single source of access to information about
ongoing clinical trials for patients, volunteers, and their families.

Aim: to assess the environment of Kazakhstan and the compliance of components for the implementation of clinical
trials, to determine strategic directions for development.

Materials and methods: the PESTEL analysis tool was used, which covered 6 areas of assessment: political, economic,
social, technological, environmental, and legal factors.

Results: The study revealed several problems, including incomplete harmonization of the regulatory framework with
international requirements in clinical research, hesitancy and low readiness of medical organization managers to conduct
clinical trials, inadequate research experience among doctors, absence of training programs for clinical research specialists,
lack of mechanisms regulating life and health insurance for research subjects, complex interaction mechanisms between
participants regulating and conducting clinical trials, absence of monitoring of clinical trial results implementation, lack of a
unified system for registering clinical trials, clinical trial scope not aligned with healthcare needs, and absence of tools to
inform interested population groups.

Conclusions: The following specific strategic directions have been developed to promote the development of clinical
research in Kazakhstan: creating a favorable regulatory environment to ensure the conduct of clinical research,
strengthening infrastructure and consolidating functions, automating registration processes and conducting clinical trials,
increasing the capacity of researchers, informing stakeholders, and fostering a culture of participation in clinical trials.

Keywords: clinical research, factors for developing clinical research, favorable environment for clinical research.

Tynipgeme
KINMMHUKANDBIK 3EPTTEYNEP XYPri3yallH KYPACTbIPbUIFAH
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ONAPAbLIH KASAKCTAHOA OAMYbLI YLWUIH KEQOEPIiNEP
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! Canupar Kanbip6ekoBa aTbiHAarbl ¥NTTbIK FbINIbIMU AeHCaybIK CaKkTayAbl AaMbITy OpTanbifbl,
AcTaHa K., KazakctaH Pecny6nukacsbl.

KnuHukanelk 3epTTeynepdi AambiTy cTpatervsnblk GaFbiTTapabliH, 6ipi 6onbin Tabbinagbl, on TyTacTan xofapbl
[aMblFaH [eHcaynblK CakTay XyWeciH — angblHfFbl Katapnbl fbifbiMv 0asaHblH, OinikTi MamMaHOapablH KeHe KeleHdi
MeauUMHanbIK 3epTTeynepdi Konpayra KabineTTi uHGpaKypbInbIMHbIH, 60nybiH kepceTe anagsl. On coHgan-ak canansl
MeauuMHarmblK Kbl3MET KEpCeTYAi XoHe [eHcaymnblK CakTay canacblHAafbl WHHOBaUMsnapibl KamTamachi3 eTyaiH
MaHbl3abl acnekTici 60nbin TabbinaTblH TMIMAI PETTEY MEH 3TWKarnblK CTaHAAPTTapLbl KepceTeai.

KnuHukanblK 3epTTeynep Xyprisy nauueHTTEpAiH Xofapbl TEXHOMOrUAMbIK eMaey oficTepiHe epTe Konm xeTkisyiHe
keningik 6epepi. KnuHukanblk 3epTTeynepai AambiTyFa KoMainbl TypakTbl XYWe MeH Konainbl opTa YWiH Kypampaac
GenikTepaiH, XUbIHTLIFbIH CaKTay KaXeT: XanblkaparblK TanantapFa COMKec KeneTiH HOPMAaTUBTIK-KYKbIKTbIK PETTeY, HaKTbl
3epTTeynep KyprisineTiH xepae MHhpaKypbinbIMHbIH 60Mybl, 3epTTEYLLINEePAiH XOFapbl aneyeTi, 3epTTeywinep, Myageni
TapanTtap apacbiHaFbl ©3apa opekeTTecy YLWiH DenrineHreH YAEpICTEP, KNMHUKANbIK 3epTTeynepaiH aneyetti 6asanapbl
oKinaepiHiH albIKTbIFb, ChIPKATTAHYLWbLIMbIK Typarsl aknapaTTblH KOMKETIMAINIr, nayneHTTep, epiktinep xoHe onapabiH,
oTbackinapb! YLLiH XYpridinin xaTkaH KMHUKanbIK 3epTTeynep Typanbl aknapatka Kon xeTki3yaiH GipbiHFan ke3i.

3eptTeyaiH MakcaTtbl: KasakCTaHHbIH, KOpLUaFaH OPTaChlH XOHe KNMHUKanbIK 3epTTeynepai xysere acblpy YLWiH
KOMMOHEHTTEPLIH, COiKeCTiriH 6aranay, AamyablH CTpaTErusnbIK 0aFbITTapblH aHbIKTay.

Matepuanpap meH agictep: PESTEL Tangay Kypanbl Kongabingsl, on 6aFanayablH, 6 canacbiH KamTblabl: Casicy,
9KOHOMMKaNbIK, ©NeyMeTTIK, TEXHONOTUANbIK, SKONOTUANbIK XOHE KYKbIKTbIK (hakToprap.

HaTtuxenep: 3epTTey KNuHWKanbIK 3epTTeynep canacblHaarbl HOPMaTMBTIK Da3aHbIH XanbikapanblK TanantapFa Tomnblk
COWKeC kenmeyi, MeauLMHanbIK yibiMaap 6acilbinapbiHbiH, ©3 YibiMbIHbIH, 6a3ackiHaa KNMHUKanNbIK 3epTTeynep Xyprisyre
CaKTbIFbl MEH TOMEH AalblHAbIFbLI, JapirepnepaiH 3epTTey ToxipubeciHiH, KeTKINKCI3Air, KNMHUKanbIK 3epTTeynep Xyprisy
canacbiHga MamaHgap Aasprnay OaFgapnamanapbiHblH, Gonmaybl, 3epTTey CyObekTinepiHiH eMmipi MeH AeHCaynblFbiH
CaKTaHObIpyAbl PETTEMTIH MeXaHWU3MOEpOiH IKOKTbIFbl, KIMHUKambIK 3epTTeynepdi  PEeTTelTiH KoHe KypriseTiH
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KaTbICyLblNap apacbiHOafbl ©3apa 9peKeTTeCyiH, Kypaeni MexaHuaMmi, KIuHUKamnblK 3epTTeynepaiH, HOTWXenepiH eHrisy
MOHWTOPUHTIHIH, 6onmaybl, KNUHWKAnbIK 3epTTeynepai TipkeyaiH OipbiHFail XyWeciHiH BonMaybl, KNMMHUKANLIK 3epTTeynep
XYprisy canacbl AeHCaynblk CakTay KaxeTTinikrepi GonbiHWa aikbiHLanManabl XeHe XanbiKTbiH MyZneni TonTapbiH
aknapaTtTaHabIpy KypanaapblHbiH 6onmaysl. beniriHae bipkatap npobnemanapasl aHbIKTaabl.

KopbITbiHabl: KasakcTaHga KnuHWKanblK 3epTTeynepai AambiTyFa biknan eTeTiH HaKTbl cTpaTerusnblk bafbiTtap
93ipneHai: KNUHWKanbIK 3epTTeynep Xyprisyai Kamtamacbld eTeTiH KOmaumbl HOPMATMBTIK-KYKbIKTbIK OpTaHbl Kypy,
WHPaKYPbINbIMAbI HbIFAUTY X8He (yHKUMANapabl LUOFbIpMaHAbIPY, KNMWHWKAMbIK 3epTTeynepai TipKkey XaHe Xyprisy
NpOLIECTEpiH aBTOMATTaHAbIPY, 3epTTEYLIiNepaAiH, aneyeTiH apTTbipy, MyA4Aeni TapanTtapfbl aknapaTTaHablpy XaHe
KMWHWKambIK CbIHAaKTapFa KaTbICy MOLEHWETIH EHri3y.

Tylindi ce3dep: KiuHUKaNbIK 3epmmeynep, KUHUKanbiK 3epmmeynepdiH Oamy ¢hakmopnapbl, KAUHUKasbIK
3epmmeyrnep ywiH Konatssi opma.
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BsepeHue nsgenuiny (ganee — HUSJ1ICuMU) [8], onnaiH-6a3sa gaHHbIX

Bbicokuit  ypoBeHb  MPOBEAEHMS  KMMHMYECKMX  KIMHWYECKMX UccregoBaHuil Ha caiite ClinicalTrials.gov [9].
“ccrefoBaHWi  MOBLICUT [JOCTYN MaUMEeHTOB K HOBbIM  AHanua Obin MpoBeAeH B paMkax HayyHoOro npoekTa
npenapatam M MeTodaM feyeHusi, Mo3BONMT ynydwutb  «PaspaboTka HOBbIX MOAXOMOB K  OpraHusauum u
CTaHOapThl AMarHOCTUKA U MEYeHus, NMyTeM BHEOPEHWs  MPOBEAEHMIO KMMHWYECKUX WccnepoBaHuin B Pecnybnuke
HOBEMLMX  [OKa3aHHbIX MeTomoB B  npakTudyeckoe  KasaxcraH. CosgaHue CuCTEMbl KOOPAMHALMM KITMHUYECKMX
3gpaBooxpaHeHue. [ns  BbicTpauBaHus nogxoda K uccregosanuiy (Mpotokon Ne 2 3acepaHus JlokanbHow
OObEeOMHEHNKO  BCEX WIPOKOB  pPblHKA  KIMHUYECKMX  STUYECKOI komuccun oT 5 uioHs 2023 ropa).
uccneposaHuin B KasaxctaHe M (hOpMUMPOBAHUSA €OMHbIX [Ona BbiABNEHUs noTeHUMana wuccnegosateneit no
Lienen passuTKS, BO3HUKAET HEOOXOAMMOCTb BbIPabOTKM U BOMPOCAM HaZexallux NpakTuK, MPOBOAMIOC aHOHUMHOE
peanu3auuu CTpaTerMyecknx HampaeneHui. CTtpaTerus — OHNailH aHKeTMpOBaHMWE B ABa 3Tana NOCPEACTBOM CepBuca
pasBUTUS  KIWHUYEeCKMX  uccnedosBaHu  onpegenut  SurveyMonkey. Ctatuctiyeckas obpaboTka npoBoamnach
KOHKPETHbIE LIENW, HanpaBneHUs W MOCNENOoBaTeNbHbE  C  MPUMEHEHWEM OfHOMEpHoro aHanmm3a. ObpaboTka
[ENCTBUS BCEX 3aWHTEPECOBAHHBLIX CTOPOHbI, OPMUPYS  pe3ynbTaToB OCYLLECTBNANACH C MOMOLLBbK CTaTUCTUYECKUX
TEM cambiM  OnaronpusaTHyl0  Cpedy  KIMMHWYECKMX  METOAOB B nporpamme o6paboTku aaHHbIx SPSS 17.

“ccnepoBaHui. PesynbTatbl
Llen wuccnepoBaHus: MPOBECTM OLEHKY cpefbl 3akoHoAaTenbCTBO.
KasaxcraHa 1 COOTBETCTBME KOMMOHEHTOB K peanusauu KnuHudyeckne uccneposaHus B KasaxcraHe Havanm
KMMHWUYeCKMX UCCedOBaHMIA, onpeaenuTb cTpaterndeckue  perynuposatbcst ¢ 2005 roga, korga Obina yTeepxaeHa
HanpaBneHus passuThs. WHCTPYKUMS NO NPOBEAEHMIO KIMHUYECKMX MCCEf0BaHWIA
Matepuansi n meToabl [10], oTpaxatwwas  TpeboBaHns  MeXOyHapOAHbIX

AHanu3 npoBOaMNCA C UCMONb30BaHNEM/MPUMEHEHMEM  CTAHAAPTOB HaAnexXallen knuHuieckon npaktuki (GCP). B
nHcTpymeHnTa PESTEL — aHanu3a, KOTOpbI OXBaThblBan 6  nocriefyloline rogbl — Ka3axCTaHCKMe — MccrefoBaTenu
obnacteii  OUEHKW:  MONMMUTWUYECKME,  SKOHOMMYECKME,  HAyanM y4acTBOBaTb B MEXOYHAPOLHbLIX MCCRELoBaHWsX,
couuanbHble,  TEXHOMOTMYECKME,  3KOMOTMYECKME W 4TO CMOCOOCTBOBANO YKPEMMEHWO 3aKOHOAATENbHOM 6asbl
npaBoBble hakTopbl. MpoaHanusupoBaHa 1 B 2008 rogy Obin paspaboTaH M BHEApPEH OTpacneBom
3akoHopaTenbHas 6asa Pecnybnukm Kasaxctan B obnactu  CTaHZapT Hagmnexallen knuHudeckon npaktukm [11], 8 2009
NPOBEdEHUs KIMHUYECKMX WCCMEAOBaHWMA 3a nepuog C  roay yTBepxkaeH Kopekc o 30opoBbe Hapoga M cucTeme
2005 no 2024 ropg [1-6]. WcTouHMKaMu WHGbopMaLMn AnNs  30paBoOXpaHeHust KasaxctaHa, roe  Obinv  OTpaxeHbl
aHanuWsa  (baKkTMYECKUX  AaHHbIX O  MPOBOAMMbBIX  HOPMbI,  perynupyiolie  npoBefeHWe  KIMHUYECKUX
KIMHUYECKNX MCCriefoBaHuax B KasaxctaHe, onpefeneHbl  UCCMeJOBaHWA M B MOCNEQYHLWEM  YTBEPKOEHbI
kak BeO mopTan 3MeKTPOHHOrO npaBuTenbCTBA KOMMTET — Mof3akoHHble akTbl [1-6].

MeOMUMHCKOro W (DapMaLeBTUYecKoro  KOHTpOns WUHdpacTpykTypa.

MuHncTepcTBa 3apaBooxpaHeHns Pecnybnuku KasaxctaH Ona  npoBedeHUs  KNWHUYECKWX UCCMEeJoBaHWA B
(KMOK M3 PK) [7], peectpa rocyaapCTBEHHOMN 3KCNEPTHOM KasaxctaHe cosgaHa Heobxogumas WHGPacCTpykTypa W
opraHusaumm B cepe oBpalieHnsi NeKkapCTBEHHbIX  OMpEedeneHbl KOMMETEHLMN U (PYHKLUM 3aUHTEPECOBAHHBIX
CpeacTB U MEAULMHCKMX M3genuin «HaumoHamnbHbIA LEHTP  opraHu3auwi. CTpykTypa npeacTaBfieHa  Crieaytowmm
9KCMEPTU3bl  NIEKAPCTBEHHbIX CPEACTB WM MeAUUMHCKMX  obpasom:
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—  YMOSHOMOYEHHbIN opraH — MUHUCTEPCTBO Hayku U
Bbicluero obpasosaHust [12] u MuHUCTepCTBO 34paBooxpa-
HeHus (M3 PK), kotopble dopmupyioT nonuTuky B obnactu
HayKu 1 peanusaunun KIMHUYECKUX uccnegoBanui; Komuret
MeanuMHCKoro 1 chapmaueBTdyeckoro koHtpons M3 PK
[13], ocywiecTBnseT BblAavy paspeLleHuin Ha NpoBeaeHne
WHTEPBEHLMOHHOO KNUHUYEeCKoro ucenenoBaHus
NeKapCTBEHHbIX CPEACTB U MEAULIMHCKUX U3AENUIA;

— LeHTp pa3BuUTUS KNWHWYECKUX WCCNEedOBaHWA Ha
fase HaumoHambHOTO — HAayyHOro  LEHTpa  pasBuTHs
3apaBooxpaHeHus (nanee — HHLUP3) [14], cospan B 2022
rogy — peanuayeT KOOpAMHALMIO KaK MeXayHapOoaHbIX, TaK
W NOKanbHbIX KIUHUYECKUX UCCMEA0BaHNN;

— 3KkcnepTHble opranusauun — HUSJICMMW, Bbigaet
3aKIoYeHne Ha NpoBefeHNe KIMHUYECKUX UCCnefoBaHui,
W NPOBOAAT  3KCMEPTM3y  MaTepuanoB  KMMHUYECKMX
MCCNEROBaHW NEKAPCTBEHHBIX CPEACTB U MEeAMLMHCKUX
nccneposanui [15]; LieHTpanbHas komucenst no 6rnoaTuke,
BblJAeT  3akniyeHne  OMOSITUYECKOW  3KCTepTW3bl
MaTepuanoB  MeXOyHapoaHblX W MHOTOLEHTPOBbIX
KNWHUYeCKUX nccnegosaHui [5); JlokanbHas komuceus no
B1oaTuke BblgAET 3akmioyeHne BUOITUYECKON SKCMepTU3bI
MaTepuarnos KIMHUYECKUX UCCNIEA0BAHMIA,

— 0a3bl KMHWYECKMX WCCTENOBaHWA, MecTo akTu-
YECKOTo MPOBEAEHMS UCCMEoBaHuiA — 0Bpa3oBaTenbHble
HayyHble —OpraHuMsauum B Cdepe  30paBOOXpaHEHMS,
HaLWOHambHble  Hay4Hble MCCrefOBaTENbCKNE  MHCTUTYTHI,
MeOWULMHCKWE OpraHusaunmM, NpeACcTaBnsT MaTepuanbHo—
TeXHU4eckyto 6asy u uccneposatene;

—  CrIOHCOpbI W KOHTPaKTHO-MCCredoBaTeNsCKIe
OpraHM3aLuMm — VHWLMWPYIOT MPOBEAEHNE  KIMHUYECKUX
uccrneaoBaHmi, (prHaHCHpyroT 7 BbIMNOMHAOT
OpraHW3aLMoHHble  (DYHKUAM U NPOBEOEHUA  KIMHUYECKWX
1CCIEe0BaHMIA;

2024
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1998

H ClinicalTrials.gov

— YYaCTHWUKM KIMHWYECKINX UCCIIEA0BaHUIA — NaLVeHTbI,
BOMOHTEPHI 1 JOBPOBOMbLbI.

LindpoBuzaumsa n JOCTYyNHOCTb AAHHbIX.

OpgHum 13 mupoBbIx TpeboBaHW Ans  pasBuTUSA
Ka4yeCTBEHHbIX  KITMHMYECKUX WCCefoBaHuiA  SBMsieTcs
peructpauust uccnepoBaHuii B obiegocTynHon Base
AaHHbix [17]. TnobanbHON MHAOPMALMOHHONM CUCTEMON MO
KNMUHUYECKUM UCCIEA0BaHNAM CUUTAETCS MeXayHapoaHas
nnatopma BO3, kotopas obbeauHseT 18 nepBuYHbIX
PEeCTpOB  KNMWHUYECKUX WCCMEAOBaHWA, rae CerogHs
3aperucTpuposaHo 530 Tbic uccnegosanui [18,19].

YnpaBneHue LaHHbIMU B KMUHUYECKNX UCCNeSoBaHUsX
0fiHa M3 NPUOPUTETHBIX 3a4ay, PeLLEeHNEe KOTOPOIl NO3BONMUT
OTKPbITb MyTb K POCTY PbIHKA KMWUHUYECKUX MUCCNEeLOBaHUM,
MpUBMeYb MEXOyHApPOLHbIX M HALMOHAMbHbIX CMOHCOPOB
ANs WX NpoBefeHus Ha Tepputopum Kasaxcrana. MNossonut
MoBbICUTb  3EKTUBHOCTL  MPOBOAMMBIX  KIMHUYECKNX
MCCNeA0BaHNA NYTEM Y4yeTa M MOHUTOPUHIA 3a XOZOM WX
peanusauuu.

B KasaxctaHe HeT efuHOro peectpa no perucrpauum
BromeuLMHCKIX nccnenoBarmini. BoaMoXHOCTb NomyyeHus
(baKTU4eCKMX JaHHBIX N0 UCCMEA0BaHUAM orpaHnyeHa. [ns
[aHHOTO aHanmu3a  Obinu MCnonb3oBaHbl  Be6-noprTan
3nekTpoHHoro npasuTensctBa KMOK M3PK [7] no
KOMMYECTBY BbldaHHbIX pa3peLleHUidt Ha WCCnefoBaHus,
ocduumaneHein peectp HUSJICMMU [8] n mexayHapoaHas
OHnaitH 6a3a gaHHbIx no ucenenosanuam ClinicalTrials.com
[9] (PucyHok 1), koTopas BKMYaeT WCCremoBaHNs W3
Bonee 200 ctpaH mupa.

Ha Beb-noptane e-licence 3apervcTpupoBaHa Bbigava
paspeLueHuit Ha 51 uccnenosanme 3a nepuog ¢ 2020 no 2023
rog. Moutn 50% nccnenoBaHuin pacnpeneneHsl Mexay Tpems
OCHOBHbIMM crioHcopami «BMBA ®APM» [20], TOO «ASA
Consulting» PK, AO «TEHEPWYM" Poccus, gpyrve CroHcopsl
MpoBOAMAM B cpeaHem no 1- 3 uccnegosaHms.

17 17

10 13

registry of NCEMMD e-license

PucyHok 1. luHaMuka npoBOAMMbIX KNUHUYECKUX UcCeaoBaHuii B KazaxcTtaHe
U3 Tpex uctoyHukos (e-license, peectp HUINCuMW, ClinicalTrials.gov)
(Figure 1. Dynamics of clinical trials conducted in Kazakhstan according to three sources (e-license, registry NCEMMD, ClinicalTrials.gov)
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Opnrm{anbnoe HCCJIeAOBAaHHUE

B odmumansHom peectpe HLIJICMMU permctpupytotes
nexapcTBeHHbIE MpenapaTtbl W MEOWULMHCKME u3denns, ¢
MPUBSA3KOM K KIMHUYECKOTO UCCreaoBaHnsM. Pesynbtatsl
aHannsa peectpa HLIJICuMU otpaxator aanHble ¢ 2004
rogja no CErofHAHWIA [AEeHb, KONMWYECTBO WCCNEA0BaHMIA
cocTaBuno 89 wuccneposanuit (Ha 104 JIC n MW). Crartyc
3aBepLLUeHHbIX umenn 57 uccnegoBaHuia, peanmaytotes 16
uccnenoBanmin — 3 13 kotopbix Havatel B 2016, 2017 1 2018
rogbl. 16 uccnenoBaHUi pacnpeaenunnch TakuM 0bpasom, no
8 cTaTyc He M3BECTEH, 4 NMPpekpaLLeHo, 2 NPUOCTAHOBIEHD! 1 2
He Hauato. [K KomM4ecTBa MPOBEAEHHbBIX KIMHUYECKMX
uccregosanuin 3acpukenposad B 2017 n 2023 rogbl. 25
MCCNENOoBaHMIA NpeaCTaBneHbl IOKaNnbHbIMK - CrIOHCOpaMK,
Poceuss — 7 uccneposanui, ®paHums 1 Mepmanus — no 3
nccnenoBanus, benmbrus — no 2 uccnenoBaHus, AHms,
WHams, Huaepnanabl, Cnosermsi, CLUA, YkpanHa, AnoHus no
1 nccnenoBaHuio. BoMbLIMHCTBO NPOBOAMMBIX MCCTIEA0BAHUIA
Obiv B obractm  mccnenoBaHMs  GUO3KBMBANEHTHOCTY
NEeKapCTBEHHBIX CPEACTB W KIMHUYECKON OLIEHKI MEAULIMHCKNX
u3nenun.

Ha cante ClinicalTrials.gov 3apeructpupoBaHo 193
nccnegosanus, npoBoauMbix B KasaxcraHe B mepuog C
2006 no 2024 rogbl (ogHO uccnenoBaHue GbiNo HavaTo B
1998 rogy no 2016 roa). 104 uccnepoBaHWa OTHOCATCS K
WHTEPBEHLMOHHBLIM 1 89 Kk HabnogaTtensHeiM. CnoHcopamm
KMWHUYECKUX  WCCNELOBAHWA  3aperucTpupoBaHbl 64
opraHusauuy, Bkntovas hapMaleBTUYECKE  KOMMaHUM,
opraHu3auuu 0bpasoBaHust B 006nacT 3LpaBOOXpaHEHMS,
Hay4Hble " nccnegoBaTtensCckue WHCTUTYTBI.
[MpenmyLLecTBEHHO CroHcopamm “ccneaoBaHni
BbICTynanu nokarnbHble cnoHcopsl (106 uccnenosaHwuit),
MexayHapoaHble crnoHcopsl (87 nccnenoBaHui).

O6beM NpOBOAMMBIX KMWMHUYECKMX WCCMEAOBaHUA B
KasaxctaHe ocTaetcs Hu3kuM, 3a nocrnegHue 5 net, B
nepuog ¢ 2019 no 2023 rog nposegeHbl 50 KNMHUYECKNX
ucenegosaHui, 4to coctaenset B cpegHem 0,5% Ha 1 MIH.
HaceneHnus (2019 — 0,27; 2020 - 0,26; 2021 — 0,52; 2022 -
0,61; 2023 - 0,85) [21], uto B 40 pa3 Huxe, yem B CLUA,
OpaHumm n BenukoBputahum, B 25 pa3 Huwxe, Yem B
lepmaHun u noytn B 7,5 pa3 Huxe, 4eM B YkpauHe K
Poccuu.

Kadpoebili nomeHyuan.

3a nocregHne 10 neT OCTENeHEHHOCTb  HayuyHo-
uccnefoBaTenbCkUX KafpoB OTPacnv 34paBOOXPaHEHMS!
cHuaunack ¢ 70,7% (2011) go 29,8% (2022), k Tomy xe 3a
nocrnegHne 3 roga OTMEYAETCS CHUKEHUE YMCIEHHOCTU
€XErofHoro rocyfapCTBEHHOrO 3akasa Ha MOArOTOBKY
HayuHblX KagpoB Ha Vs [22]. CucTemMoWl MOArOTOBKM
CneumanucToB  34paBOOXPAHEHNsT He paccMaTpuBaeTcs
BOMPOC MPOBEAEHMS  KMWMHUYECKUX WccrefoBaHuA. B
pamkax [lpoekta WPH «BR18574198». «Pa3paboTka
HOBbIX MOAXOAOB K OpraHu3auMm U MpOBEdeHMIo
KNWUHUYECKMX MccnefoBanHuin B Pecnybrvke KasaxcTam.
Co3gaHne  cuUCTEMbl  KOOPAMHALMM  KITMHUYECKMX
nccnepoBaHuiny [23] NpoBefieH aHOHUMHBIA OHMaNH onpoc
Mo BbISBMEHWO MOTEHUMana uccregoeaTened cpeau
BbIMYCKHUKOB mporpamm 0GakanaBpuata M MarucTpaTypbl
[24]. PesynbTaTthl onpoca nokasanu roTOBHOCTb y4acTus B
KNWHUMYECKNX  ucCnefoBaHusX, a  UMeHHo  75%
PECMOHAEHTOB KENaloT NPUHSATL y4acTUe B CTaXMpOBKax
Mo KMWHWMYECKUM UcCnedoBaHusM W Oonee 62% -
MOMNOXWTENBHO OTHOCATCA K BOMPOCY  MPO3payHOCTL
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[aHHbIX KIMHUYECKUX MCCMENOBaHWUA, @ TaKkke BaXHOCTH
MH(OPMMPOBAHMA  ODLLECTBEHHOCTW O  pe3ynbTaTax
WHTEPBEHLMOHHBIX KIMHUYECKUX UCCMEA0BaHWUNA, KaK HOBbIX
neKkapcTBEHHbIX MpenapaTtoB, Tak W w3 gpyrux obnacren

Haykn. B KasaxctaHe OTCYTCTBYOT  crewuarbHble
nporpaMmbl  cepTudukaumu  cneumanucTos B - cdepe
KITMHUYECKIMX UCCTIeA0BaHMUIA.

OrpaHuyeHue nccnegoBaHus.

CnoxHoCcTb ~ aHanu3a  AaHHbIX O  NPOBOAMMbIX
KNWHUYECKMX  WUCCMEOOBaHWSX UM WX  AarnbHeiilero

BHEZPEHUs B MPAKTUYECKOE 30paBOOXpaHeHe, Mo NpuimnHe
OTCYTCTBWS! €[MHOI 3NEKTPOHHOM 6a3bl ANs perucTpauum u
MOHUTOPUHTA.  BO-BTOPbIX, HE BbICTPOEH MEXaHW3M
B3a/MOENCTBUS BCEX 3aUHTEPECOBAHHBIX CTOPOH B YacTy
BCEr0 XMW3HEHHOTO LMKNa WCCrefoBaHWs OT MOMEHTa
VHULMMPOBaHUS O BHEApEHUs pesynbratoB. OTMevaeTcs
HW3KMA  YPOBEHb  3aMHTEPECOBAHHOCTW  MPaKTUKYHOLLMX
CneynanncToB B peannsawny MCCneaoBaHni.

O6cyxaeHue pe3ynbTaToB

TeHoeHuMM  pocTa M pasBUTUS  KIMHWUYECKUX
VCCNEefoBaHWA B MMpe, MOKa3biBaT 3KOHOMUYECKYHO
3eKTMBHOCTb, NpUBNEKast (PUHAHCOBbIE PECYPChbl W
BbICOKOKBaNMULMPOBaHHbIE pabouvne MecTa,
CTUMYNIMPYIOT pa3BuTe 0Opa3oBaHns B chepe MeanLMHbI.
AHanu3 nokasan cnabble CTOPOHbI, YCUMUTbL KOTOpble

MOXHO C MOMOWb peanu3auuM  MeponpusiTud  mo
CcreaytoLmMM HanpaseHnsM.
CogepuwieHcmeogaHUue  NpasosbiXx  MEXaHU3MO8.

HecmoTps Ha 3akoHOAaTenbHOE 3akpenneHue BOMPOCOB
KNMMHWYECKUX  WCCNeRoBaHui, TpebyeTcs  akTyanusauus
HOpPMaTWBHO-NPaBoBOi 0asbl B 4acTM rapMOHM3aLum
nepeyHsl AOKYMEHTOB AN MOMyYeHUs paspelleHns Ha
NPOBEAEHNS KMMHUYECKMX MCCTIef0BaHMA pasnnyatoLLmxcs
B HaUWMOHamnbHbIX ~ HOPMATWBHO-MPABOBbLIX  aKTax;
ONTUMW3aLMM  MOHATUMHOTO  anmapaTta  KIMHUYECKOro
uccnegoBaHns M- GUMOMEAMLMHCKOrO  MCCnefoBaHus;
nepecmoTpa  Mpouedypbl  BBO3a  BCMIOMOraTenbHbIX
NEKApCTBEHHbIX CPEACTB M MEAMLMHCKMX W3penuii B
paMKax OBHOrO KIMHWYECKOTO WCCNEAOBaHMUSs; BBEAEHUE
€OVHOTO  OMpedeneHus no  MeCTy  MpOoBeLeHWs
KNMMHWYECKOTO  UCCMedoBaHMs (B 3aKOHOZATENbCTBE
ucmonbayeTcs  KnuHuyeckas ©asa, uMccrnegoBaTenbCKuit
LeHTp) 1 TpebOoBaHWi K HUM; 3aKOHOAATENbHO 3aKpenuTh
MeXaHU3Mbl CTPaxOBaHUsi JKW3HW W 3[0POBbS Y4aCTHUKOB
MCCNeS0BaHNA, C OMPedeneHnem CTPaxoBbiX BbIMAT U WX
pas3mep, CTPaxoBble MPEMUM YYACTHUKAM, YCTaHOBMEHME
CTPaxoBbIX TapUOB;

Yemoduueasi u agpcpekmusHas uHgpacmpykmypa. B
KasaxcraHe cosgaHa CTpyKTypa, KOTopas —BKIo4aeT
(yHKUMM MO BOMpOCAM peanu3auuu BCEro npouecca

nposeneHna KIMUHUYeCKnx nccnenoBaHui, OfHaKo
OTCYTCTBYET MeXaHn3M B3aMOAENCTBMA BCeX
3anHTEepecoBaHHbIX CTOPOH. Ona KoopauMHauun  BCeEX

NPOLECCOB Pa3BUTUS KIMHUYECKMX MCCMEeROBaHU co3faH
LleHTp passuTus knuHuyeckux umccnegosaHuin HHLPS,
pabota KOTOPOro [AOMmKkHA OblTb  HampaBfeHa Ha
KOOpOMHALMIO Mpouecca 3amycka MeXgyHapogHbIX W
NOKanbHbIX KIMHUYECKUX UCCNEAOBaHUA Ha BCeX atanax,
nogaepxka B MpedocTaBneHn uHopmauun o Hasax
KIWHUYECKAX UCCNEefoBaHUA, BHEOPEHNE HOBBIX NOLXOAOB
U LmMpoBK3aLIMK, a TaKke yKperrneHue coTpyaHu4ecTsa ¢
y4aCTHUKaMK.
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Asmomamu3sayus npoyecca. HaceneHue KasaxctaHa u
CUCTeMa 3[paBOOXPaHEHUs C HamuuMem OLMPPOBaHHBIX
AaHHbIX NaLUWeHTOB npefnonaraeT BbICOKY BEPOSTHOCTb
Habopa nNaUMeHTOB [Ans  MPOBEAEHUS  KMMHUYECKNX
nccregoBaHWi MO KOHKPETHOW — 3aborneBaemMocT 1
00LWwwMpHoM NoM0BO3PACTHON CTPYKTYpE. Onsa
MOTEHLMANBHOMO CMOHCOPa OTCYTCTBYET YETKUA MEXaHU3M
cbopa M nomyyeHus aKTyanbHOW W  [OCTOBEPHOM
WH(opMaLmu no  nauueHTam, 6asam  KNMHUYECKWX
nccregoBaHMm M MO 3aKOHOAATENbHbIM - HOpMaM,
NCTOYHMKA, KOOPAWHUPYHOLLEro obnactu ans
NOTEHLMANBHOMO npoBeAeHus vccnenoBaHni.
ABTOMaTM3aUMIO  9TMX  MpoLEccoB  Heobxoaumo
peanu3oBaTb  uYepe3  BHeapeHue  HaumoHanbHoM
MH(OPMALIMOHHON CUCTEMBI KMMHUYECKUX WUCCMEeA0BaHUN,
koTopass ~ OymeT  BKMYaTb  PEECTpP  KMMHUYECKMX
nccrefoBaHui, PEecTp KasdaxCTaHCKWX WccriegoBaTenei,
peecTp 6a3  KNMHUYECKMX  UCCMEOBaHWW,  peecTp
MauMeHTOB MO Ho3onmorusM, peectp Aobposonbues. B
WHopMaLMoHHOM  cucTeme  BygeT  npegycMOTpeH
obpasoBaTenbHbIi MOZYNb ANs MOBbIWEHUS NOTeHUMana
uccnegosartenei " 3aNHTEPECOBaHHbIX rpynn,
MH(OPMALMOHHBIA BNOK C aKTyanbHOM WHopmauuen B
006nacTu KNMHUYECKMX UCCef0BaHUMN.

Passumue nomeryuana uccredogamenel. HanpasuTb
YCUNWS Ha HapalvBaHue KagpoBOro NoTeHuuana myTem
0by4yeHns 1 pa3BUTUS HABLIKOB MPOBEAEHWS KITMHUYECKMX
nccrefoBaHui  Ha  0a3oBOM  YpOBHE  MOATOTOBKE U
Pe3VAEHTYPE, MPUBMIEYEHUS MOMOAbIX CMeLManucToB K
nccnepoBaTenbCcKol npakTuke. C aToi Lenbio paspaboTtaTb
cTaHzapT 0bpasoBaTensHoro MUHMMYMa ans
nccnegosatenen, npesycMoTpeTb cepTudmKaLmio
KMWHUYECKOTO UCCresoBaTens, MUHUMarbHble TpeboBaHus
Ans uccnegosaTtenei, YTO MOBLICUT NPOECCUMOHASBHBIN
cTatyc wuccregosatenen. PaspaboTatb  cneuuanbHyio
nporpammy B 00MactM  NpOBEAEHUS  KIUHMYECKNX
nccregoBaHui,  kotopas  OymeT  cmocobeTBOBATH
MOArOTOBKE KBANWUUUMPOBAHHLIX WCcCnegoBaTeneid npu
00y4eHum B pe3naeHType, MarucTpaType 1 SOKTOpaHType.

3akntoyeHune

3a  aHanusupyembinl  nepuops B Kasaxcrane
HabnogaeTcs HWU3KUIA YpOBEHb KONMWYECTBA NPOBOAMMBIX
KMWUHUYECKMX MCCMEROBaHUA, 4TO OBYCNIOBMEHO PsROM
onucaHHbIX  Bblle  HapbepoB.  CdopMMPOBAHHbIE
CTpaTernyeckme HampaeneHns NpusHaHbl Co3aaThb YCroBus
ONS MPUBMIEYEHNS]  MEXOYHAPOAHBIX M JIOKamnbHbIX
CMOHCOPOB, YBENUYeHUs 3aNHTEPECOBAHHOCTY
uccnegoeatenein M 6a3 KIMHWYECKUX WMCCNEOBaHUA B
PasBUTUM STUX HaNpaBMNEHWI.

Mpukasbl " ochmumanbHble
UCnonb3oBaHHbIE B paboTe Haf cTaTben

1. Kopekc Pecnybnmkm Kasaxcran ot 7 mons 2020 roga
Ne 360-VI 3PK. O 3mopoBbe Hapoga U cucteme
3opasooxpaHeHus hitps://adilet.zan.kz/rus/docs/K2000000360
(Oata obpaleHus: 04.06.2024).

2. Tlpuka3 M3 PK ot 11 gekabps 2020 roga Ne 248. «O6
YTBEPXIEHNM npasun npoBegeHns KITMHNYECKMX
NCCMEOoBaHMiA  NEeKapCTBEHHbIX CPEACTB M MeOWLMHCKUX
W30Eenui Ans AMarHOCTUKA BHE XMBOro opraHuama (in vitro) u
TpeboBaHMs K KMMHUYeckum  GasaM M OkasaHus
rocydapcteeHHon — ycnyrv  "Bblgaya  paspelleHns  Ha

nmcbMma,
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MPOBEAEHINE KIMHUYECKOTO UCCTIENOBaHNS U (UNN) UCTbITaHMS
(papmakorormyeckux M NEeKapCTBEHHbIX  CPELCTB,
MEAULIMHCKX W3aenuii" (C U3MEHEHWUSMM U [OMOMHEHUSMM).
https://adilet.zan.kz/rus/docs/\V2000021772 (Oata obpatyeHns:
04.06.2024).

3. Tpukasz M3 PK ot 21 nexabps 2020 roga Ne KP [ICM-
3102020 «O6  yTBepXOEHWM  MpaBun  MPOBELEHWS
OvomeauuUMHCKMX  MccremoBaHMiA 1 TpeboBaHWM K
uccnegosatensckum LieHTpamy. https://adilet.zan.kz/rus/docs/-
V2000021851 ([ata obpateHus: 12.06.2024).

4. Tpwkas 1.0. MuHMcTpa 3apaBooxpaHerust Pecrybnmku
KasaxctaH ot 4 cpespans 2021 roga Ne KP [CM-15. «O6
YTBEPKOEHAM Hagnexawmx (apmMaLeBTUHECKUX MPaKTUKY.
https://adilet.zan.kz/rus/docs/\V2100022167 (Oata obpatyeHuns:
04.06.2024).

5. MMpwka3 Mwunuctpa 3gpaBooxpaHenus Pecnybrivku
KasaxctaH ot 23 oktabps 2020 roga Ne KP [ICM-151/2020.
3apeructpupoBaH B MwuHucTepcTBe tocTuLmn  Pecnybnvku
KasaxctaH 26 oktsibps 2020 roga Ne 21512. O6 yTBepXaeHm
MonoxeHnss no LleHTpanbHOA Kkomuccuu no  GuoOaTHKe.
https://adilet.zan.kz/rus/docs/V2000021512 (Jata obpatuerms:
12.06.2024).

6. MMpukas MuHucTpa 3mpaBooxpaHeHust PecnyOnmku
KasaxctaH ot 8 pekabps 2020 roga Ne KP [CM-237/2020.
3apeructpupoBaH B MwuHucTepcTBe tocTvLmn  Pecnybmnvku
KasaxctaH 10 gekabps 2020 roga Ne 21749. O6 yteepxaeHum
MpaBun BBO3a Ha Tepputopuio Pecnybrmku KasaxctaH u
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Abstract

Introduction. Established in 2021, the Lipid Clinic Network of Kazakhstan is dedicated to creating a global framework for
consistent standards in diagnosing, managing, and treating lipid disorders, guided by the European Society of Cardiology
and European Atherosclerosis Society (further - ESC/EAS) Guidelines on dyslipidaemia management.

The aim is to evaluate pillars for LCN in Kazakhstan and assess the feasibility of dyslipidemia clinics and implementation
atherosclerosis project in Kazakhstan.

Materials and methods. This is a cross-sectional survey with 8 questions to explore the organization of a lipid clinic
network in Kazakhstan. 28 clinics took part and respondents were anonymous. The questionnaire was based on EAS LCN
evaluation.

Results. 54 % of dyslipidemia clinics are located in outpatient department and 11% of clinics are located as a sub-
department within a cardiology department or similar in the hospital. 71% of clinics (20) show connections to hospital
departments including diabetes, endocrinology and rare disease units. The staff composition of LCN Kazakhstan is:
physicians - 26, nurses - 20, geneticist expert in dyslipidemias’ - 1, dietitian — 4, nutritionist - 0.

A majority of clinics (53.60%) are situated in outpatient departments, highlighting a prevalent reliance on outpatient care
for lipid-related services. The physician and nurse staffing levels align with LCN-EAS standards, the lack of nutritionists,
geneticists, and dietitians represents a significant gap in the multidisciplinary care model advocated by the EAS. Capacity to
provide therapeutic education on lifestyle changes, cardiovascular disease (CVD) prevention, and adherence to treatment is
present in 16 clinics.

Conclusion. Some criteria of LCN Kazakhstan are aligned with EAS LCN requirements in terms of data management,
location, facility and the, management of the interaction with the patients. However, composition of staff, clinical trial
management and connection within the health service infrastructure and patient referral need to be enhanced.

Keywords: Lipid clinic Network, atherosclerosis, dyslipidemia, feasibility study.

Pestome
OLLEHKA LUENECOOBPA3HOCTU CO30AHMA KITMUHUK
Nno BOPbLBE C AUCIIUNMTUAEMMEN U PEANTU3ALIUU NPOEKTA
MO BOPbLBE C ATEPOCKIJIIEPO30M B KA3AXCTAHE
Maxa66ar Bek6ocbiHoBa1, https://orcid.org/0000-0003-2834-617X
TarbaHa UBaHoBa-PazymoBal, https:/iorcid.org/0000-0002-6471-1587
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Capbik Xamurtoe1, https://orcid.org/0000-0001-6296-0507
FynoHyp danusposal, https:/orcid.org/ 0000-0001-5876-7528

Kamuna Axxxonosaz?, https://orcid.org/0009-0000-2527-8947

! KopnopaTtuBHbin ¢hoHa “University Medical Center”, r. ActaHa, Pecnybnuka Kasaxcrah;
2 Hazap6aeB YHuBepcureT, Likona MeguuuHel, r. ActaHa, Pecny6nuka KasaxcrtaH,

BBepenue: JlunngHas Knunuueckas CeTb (ganee — JIKC) KasaxctaHa, cosganHas B 2021 rofy, nocesilieHa Co3naHnto
rnobanbHO CTPYKTYpbl AN CTaHAAPTM3MPOBAHHOTO NOAXOZ4A K AMArHOCTWKE, YMPaBMEHMIO W FIEYEHUO NUNUAHBIX
HapyLLEHWI, PYKOBOACTBYSICb pekomeHaaumsamu EBponeiickoro obuiectea kapguonoruu w Esponelickoro obuiecTsa
atepocknepo3sa (aanee — EOK/EOA) no ynpaeneHuo gucnunuaemmen.

Llenb. OueHka OCHOBHbIX HanpaBneHuin JTunugHOM KIMHUYecKoi ceTi KasaxcraHa v oLgHka OCyLyecTBMMOCTH paboTbl
KIVHWK N0 NEeYeHno AMCIUNUAEMIUIA N peanusaLmumn npoekTa no atepockneposy B KasaxcraHe.
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Matepuansi n metogb!: VccnefoBaHne 6bino BbINOMHEHO METOAOM NOMEPEYHOrO ONpOCca, COCTOSALLENO 3 8 BOMPOCOB,
HanpaBneHHbIX Ha M3y4eHWe opraHM3auumM ceT nNuNuAHbIX KNuHKK B KasaxctaHe. B uccnegoBaHuv npuHanu yyactue 28
KNUHWK, PecnoHOeHTbl onpoca Obinu aHOHMMHbIMKU. AHkeTa Obina paspabotaHa Ha ocHose oueHku JIKC Esponeiickoro
obuiecTBa atepockneposa.

Pesynbtatbl: 54% KAMHWK AUCIMNMAEMWW pacnonoxeHbl B ambynatopHbix oTdeneHusx, u 11%  KnuHuK
(OYHKLMOHMPYIOT B Ka4eCTBe NOGOTAENOB B KApAWOMNOTMYECKMX OTAENEHUSX UMK aHaNOoMYHbIX NOgpa3aeneHnsx 60mbHUL,
71% KMuHUK (20) BEMOHCTPUPYIOT CBA3b C BOMBHUYHBIMW OTAENEHWAMM, TaKUMKU Kak AabeTonorus, aHOOKPUHOMOTUS W
oTaeneHns peakux 3abonesanuin. CornacHo pesynbTtatam onpoca, nepcoHan JIKC KasaxcraHa pacnpegeneH cnefyowmm
obpasom: Bpaun — 26, meacectpbl — 20, CneLmanucT no reHeTuke aucnunuaemuii — 1, auetonor — 4, HyTPULMOHUCTOB HET.

3HaunTenbHoe GOMbLIMHCTBO KIMHMK (53,60%) pacnonoxeHo B ambynaTOpHbIX OTAENEHUSX, 4TO NOLYEepKuBaeT
3aBMCUMOCTb OT amOynaTOpHOM NOMOLM B NPefoCTaBNeHUMM NUANMAHbIX ycryr. KonmnyecTBo Bpayed M mencectep
cooteeTcTByeT cTaHpapTam JIKC-EOA, ogHako HexeaTka HYTPULMOHWCTOB, FEHETWKOB W [OMETONOroB NpeacTaBnsieT
3HauuMTENbHbIA Npoben B MHOronpodunbHOM Mogenu yxopa, pekomeHzoBaHHoW EOA. Bo3MOXHOCTb MpeaocTaBuTh
TepaneBTUYecKoe 0byyeHre no M3MeHeHMo 0bpa3a Xm3HU, NpohunakTuke cepaeyHo-cocyamncTbix 3abonesanuit (CC3) n
COBMIOAEHNIO PEXMMA NEYEHNs NPUCYTCTBYET B 57 % KMMHMUK.

3akniouenune: Hekotopble kputepun JIKC KasaxctaHa cootBeTcTBYWOT TpeboBavusm EOA B vacTu ynpaBneHus
LaHHBIMK, MECTOMOMOXEHMS, MHPPACTPYKTYpbl W B3auMOZeNCTBUS C naumeHTamu. OpHako HeobXxoaumo ynyulleHue B
COCTaBE MNepcoHana, YNpaBMEHUM KIMHUYECKUMM UCCNELOBaHMAMK, a TaKkKe B WHTErpauum ¢  MeauUMHCKOM
WHPACTPYKTYPON U HANPaBMEHWUSX NALMEHTOB.

Knroyeenie crosa: JlunudHas KiuHuYeckas cems, amepocknepo3s, ducnunudemus, uccredogaHue OCyWecmsuMmocmu.

Tyninpeme
AMcCnmnMaeEMusarA KAPCbl KYPEC KIIMHUKAJAPDBIH KYPYAOAbIH
XKOHE KASAKCTAHOA ATEPOCKIIEPO3fA KAPCbI KYPEC XXOHIHAEr|
XXOBAHDBLI ICKE ACbLIPYAbIH OPbIHALIJIbIFbIH BAFAJIAY

Maxa66ar Bek6ocbiHoBa1, https://orcid.org/0000-0003-2834-617X
TarbaHa UsaHoea-PazymoBal, https://orcid.org/0000-0002-6471-1587
AxkHyp Kanwu1, https://orcid.org/0000-0003-3971-1689

Capbik Xamurtoe1, https://orcid.org/0000-0001-6296-0507
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! “University Medical Center» kopnopaTuBTik Kopbl, AcTaHa K., Kazakctan Pecny6nukachl;
2 Hasap6aeB YHuBepcurteti, MeguuuHa Mekte6i, ActaHa K., KazakctaH Pecnybnukacbl.

Kipicne: KasaxcTtanHbiy Jlunuatik Knunukanap Xeni (apbl xapan — JIKK) 2021 binbl kypbinbin, NUANATI
Oys3binynapabl AuarHocTukanay, Gackapy XoHe empeyae TypakTbl CTaHAapTTap xacayra GarbiTTansaH, Oyn XyMbic
Eyponaneix  Kapguonorus KorambiHblH XoHe Eyponanbix ATepocknepo3 KorambiHbie (apbl kapail — EKK/EAK)
pucnunuaemusiHbl 6ackapy OonbIHLA HyckaynapbiHa Herigenesi.

Byn 3eptteypin Makcatbl — KasakCTaHgarbl NUNMATIK KNUHWKanap KeniCiHie Herisri TipekTepiH baramnay xoHe
KasakCTaHgarbl ANCIMnoeMus KnHukanapbiHbIe TUIMAINITiH XoHe aTepocknepos xobacklH icke acbipydbl baranay.

Matepuanpap meH apictep: byn 3eptrey Kasakcrangarbl MMIUATIK KNUHUKANAp XeniciH yibIMaacTbipyabl 3epTTeyre
apHarnraH 8 cypakTaH TypaTblH KerAeHeH KeCKiHaeMeni cayanHama ofiCiH kongaHAbl. 28 knuHuka kaTbICTbl, CayanHamara
KaTbICyLbINap xacblpbliH 6ongel. CayanHama EAK Junuatik knuHukanap xeniciH 6aranay HerisiHae o3ipneHreH.

Hotuxenep: [ucnunuoemus knuHukanapbiHbie 54%-bl ambynatopnbik 6enimae opHanackaH, an 11%-bl kapanonorus
BenimiHin Hemece aypyxaHa iwingeri 6acka GenimHir 6ip Genimi peTiHae opHanackaH. Knuuukanapabia 71%-bl (20) kaHT
pvabeTi, 3HOOKPUHOMOTUS XaHe cupek aypynap benimaepimeH bannaHbicTap kepceTkeH. CayanHama HoTuxenepi GoiibiHWa
NKK KasakcTaHgarbl Kbl3MeTKeprep Kypambl kenecigen GeniHreH: popirepnep — 26, menbukenep — 20, gucnnnuaemus
OoWbIHLLIA reHeTHK MamaHbl — 1, aueTonor — 4, an TaramMTaHyLUbl OK.

KnuHukanapgeir Gaceim Geniri ambynatopnbix GeniMaepae opHanackad, Oyn nunuATIK KbI3MET KepceTy YLUiH
ambynaTopnblk  KeMekke yNKeH Toyenginikti kepceTedi. [opirepnep MeH Mepbukenepgin wrathl  JIKK-EAK
CTaHgapTTapblHa Coikec Kenepi, ananga TaramTaHyLUblnap, reHETUKTEP XaHEe AUeTonorTapablH XeTicneyLwiniri kencananb
KyTiM mogeniHgeri eneyni onkbinblk Oonbin Tabbinagsl. Knuuukanapable 57%-biHOa eMip canTbiH e3repTy, Xypek-
KaHTaMblp aypynapbiHblH andblH any XoHe emaey pexumiHe Gedimgenyre apHanraH Tepanusanbik GiniM Bepy MyMKiHAiri
oap.

KopbITbingbl: JIKK KasakcTtaHHbia keitbip kputepuiinepi EAK JIKXK tanantapbiHa gepektepgi 6ackapy, opHanacy
OpHbI, MEKEME XoHe NaLMeHTTEPMEH e3apa opekeTTecyi 6ackapy TyprbiCbiHAH CoikeC keneni. [lereHMeH, KblaMeTkeprep
KypaMmbl, KNUHWKanbIK 3epTTeynepai 6ackapy oHe feHcaymnblk cakTay XKyMeciHaeri 6ainaHbiCTbipy MEH MauMEHTTEPL
DarbITTay XaKcapTyLbl KAXET eTesi.

TytiHdi ce3dep: NNUATIK KNUHKMKanNap Xenici, aTepocknepos, ANCIUMMAEMNS, KYPbINbIMAbIK 3€pTTeY.
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Introduction

Atherosclerotic  cardiovascular  disease  (ASCVD)
incidence and mortality rates are declining in many
countries in Europe, but it is still a major cause of morbidity
and mortality [1].

The European Atherosclerosis Society launched the
Lipid Clinics Network project to create a standardized
framework across Europe for diagnosing, managing, and
treating patients with lipid disorders. This initiative is guided
by the European Society of Cardiology (ESC)/EAS
guidelines on dyslipidaemia management [2].

More than 500,000 people with cardio vascular
diseases (further — CVD) are diagnosed in Kazakhstan
each year, and the main cause of morbidity and mortality is
arteriosclerotic heart disease (coronary heart disease,
myocardial infarction and strokes). According to the data of
Institute for health metrics, ischemic heart disease and
stroke are leading cause of mortality in Kazakhstan.
According to Institute for Health Metrics and Evaluation,
patients with coronary heart diseases and strokes
associated with high levels of low-density lipoprotein are
41.13% and 11.3% in Kazakhstan [3].

Established in 2021, the Lipid Clinic Network (further —
LCN) of Kazakhstan is dedicated to creating a global
framework for consistent standards in diagnosing,
managing, and treating lipid disorders, guided by the
European Society of Cardiology and European
Atherosclerosis Society (further - ESC/EAS) Guidelines on
dyslipidemia management. The network aims to foster
collaboration and education among clinical lipidologists,
allowing them to share: patient management experiences,
diagnostic insights, information on patient outcomes, and
strategies to overcome challenges in providing optimal care.

The Ministry of Health of the Republic of Kazakhstan
approves the Roadmap for improvement of medical care for
atherosclerosis and lipid metabolism disorders in the
Republic of Kazakhstan for 2023 by order.

The Roadmap acts as a regulatory framework for the
organization of the atherosclerosis and LDL program in
Kazakhstan and contains three key directions. In line with
the EAS recommendations, Kazakhstan initiated its
Atherosclerosis and Dyslipidemia Program in 2022 to
address the aforementioned challenges. This ongoing
initiative aims to effectively manage hyperlipidemia, reduce
the incidence and mortality rates related to atherosclerotic
cardiovascular disease (ASCVD), and enhance the quality
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of life for individuals with different forms of dyslipidemia
across the country.

The aim of this research is to evaluate pillars for lipid
clinic network in Kazakhstan and assess the feasibility of
dyslipidemia clinics in Kazakhstan and implementation
atherosclerosis project in Kazakhstan.

Materials and methods

Study Design and Participants

This prospective feasibility study utilized a cross-
sectional survey-based design to explore the organization
of a lipid clinic network in Kazakhstan. Totally 28 clinics
took part on this survey. The inclusion criteria were being a
part of lipid clinic network, having the dyslipidemia service.
The survey was created on Google Forms platform and
conducted between July 3 — July 10, 2024, and participants
were approached through various online platforms and
social media (e.g., Instagram, WhatsApp, Facebook). All of
the respondents were anonymous.

Survey Instrument

The survey instrument consisted of a pillars of each
contribute to the effective operation of a lipid clinic. The
survey included 8 questions with multiple response.

Participants provided information on their location of
clinic, how the clinic connected within the health service
infrastructure, how are patients referred to the clinic,
composition of staff at the clinic, available facilities to the
clinic, data management, management of clinical trials,
clinical rounds management, patient interaction
management.

The questionnaire was developed based on EAS Lipid
clinic network evaluation. It was available in both Kazakh
and Russian languages.

Results

The location of a clinic divided into 4 locations
according to the hospital structure:

+ Anindependent unit at the hospital

+ Private practice

+  Outpatients

+ A sub-department within a cardiology department or
similar in the hospital

54% of dyslipidemia clinics are located in outpatient
department and 11% of clinics are located as a sub-
department within a cardiology department or similar in the
hospital. The distribution of a location of regional
dyslipidemia clinics is described in the Figure 1.
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Figure 1. Location of dyslipidemia clinics.

To the survey question “How the clinic connected within
the health service infrastructure, how are patients referred
to the clinic’ - 71% of clinics (20) show connections to
hospital departments including diabetes, endocrinology and
rare disease units. Connection within the health service
infrastructure and patient referral is given in the Figure 2.

Staff of LCN clinics is distributed according to the Figure
3. According to the survey results the staff composition of
LCN Kazakhstan is distributed as following: physicians - 26,
nurses - 20, Geneticist expert in dyslipidemias - 1, dietitian
— 4 work in LCN clinics, nutritionist - 0. Staff distribution is
shown in the Figure 3.

All clinics have available facilities to provide high
quality service on site and work according to the order of
the Minister of Health of the Republic of Kazakhstan
dated April 27, 2022 No. KR DSM-37 «On approval of
the rules for the provision of specialized medical care in
an outpatient setting». List of the available facilities is
shown in the Figure 3. Also, clinics surveyed about data
management process and results of data management
process is given in the Figure 4.

Clinic staff
Dietitian |l
|
(I A

0

.

0 5 10 1% 20 25

Geneticist expert in dyslipidaesmias
Nurses

Nutritionist

Physicians (minimum 3)

30

research labs to do translational...

Cardio- and/or vascular medicine

= Connections to hospital departments including
diabetes, endocrinology & rare disease units

= For paid consultations

= Via Damumed Integrated Medical Information
System

= From the local doctor
referred to a cardiologist
= Referral from departments and
outpatient
Figure 2. Connection within the health service
infrastructure and patient referral.

Available facilities to the clinic
Access to collaborations with

Genetic analysis
Biochemistry analysis

Combined dyslipidaemias

Imaging
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Figure 3. Composition of Lipid Clinics Network Kazakhstan and list of privileged access to/direct onsite services.
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analysis, including imaging

155
15

Clinical trials management

Dedicated person to run clinical trials & Capacity to organise discussion of

maintain data registers patient files in clinical rounds including

cardiologist, geneticist, dietitian

Figure 4. Data management and Clinical trial management.
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According to Figure 4 quantity of dedicated person to
run clinical trials and maintain data registers — 15 and
capacity to organize discussion of patient files in clinical

17,2
17
16,8
16,6
16,4
16,2
16
15,8
15,6
154
Organisation of individual and

collective patient advice and
support.

rounds including cardiologist, geneticist, dietitian is 13
(46%). The management process of the interaction with the
patients is given in Figure 5.

61%

60%

60%

59%

59%

58%

58%

57%

57%

56%

56%

Capacity to provide therapeutic

education on lifestyle, CVD
prevention & adherence to
treatment

Figure 5. The management of interaction with the patients.

Discussion

The presented study in line with the studies with similar
questionnaires have been aimed to evaluate lipid clinic
services in other countries [4, 5, 6]. According to the
recommendations of the National Lipid Association Expert
Panel the Patient-Centered Management of Dyslipidemia
covers targets for intervention in dyslipidemia management
which is in line with our findings [13]. The surveys on
patients with established coronary heart disease as part of
the European Action on Secondary Prevention by
Intervention to Reduce Events (EUROASPIRE) and the
INTERASPIRE study [9, 10,11] were conducted. Across
countries and WHO regions, variability in lipid levels were
observed, even with adjustment for age and gender. This
leads to an assumption of the effect of genetic diversity and
environmental factors [8].

Research studies by EAS have presented a clinician's
report of a total of 75.5% of regularly measured Lp(a) tests
in clinical practice [5]. The study by Koskinas et al. which
was conducted before and after publication of the 2019
ESC/EAS dyslipidemia guidelines, reflects a strong level of
adherence to the LDL-C treatment targets which is also
outlined in the current ESC/EAS guidelines [6]. The study of
cardiovascular disease prevention strategy for the members
of the American Academy of Family Physicians illustrates
the difference in knowledge, beliefs, and practice patterns
between practicing family physicians [7].

However, the surveys conducted in healthcare settings
to assess the management of Lipid Clinic Networks are still
scarce. Each healthcare unit can utilize the national metric
as a standard to develop optimal screening and
implementation practices, being a model of excellence for
others to follow [12].

Distribution of the LCN Kazakhstan

Lipid clinic’s distribution illustrates key trends of
functionality and integration within healthcare systems.
53.60% are situated in outpatient departments, revealing a
prevalent reliance for lipid-related services in outpatient
units, also indicating lipid departments as an incorporation
in larger hospital systems rather than functioning as
independent units. This reliance on outpatient settings
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ensures patient accessibility and continuity of care but limits
the depth of specialized services available in these clinics.

Notably, only 17.90% of clinics operate as independent
units within hospitals, reflecting the limited autonomy of lipid
clinics and suggesting a need for greater investment in
independent lipid departments to enhance specialized care.
Similarly, the same percentage of clinics (17.90%) function
privately and fully independently, which offers more
personalized care but limits the patient volumes and
resources compared to larger hospital-based clinics.

Lastly, 10.70% of clinics function as sub-departments
within cardiology or similar hospital departments, enhancing
interdisciplinary collaboration but potentially curbing the
development of specialized lipid-focused services.

Staff composition

Physicians are well-represented, with 26 doctors,
meeting the minimum requirement of three per clinic. This
ensures that patients have access to a sufficient number of
qualified doctors to manage lipid-related conditions. Nurses
are adequately represented, with 20 staff members across
the clinics. This aligns with EAS recommendations that
emphasize the importance of nurses in patient care, follow-
up, and education on lifestyle modifications.

However, the absence of nutritionists across all clinics
is a significant shortfall of providing personalized dietary
advice which is important in managing dyslipidemia and
preventing cardiovascular diseases. Similarly, there is an
underrepresentation of dietitians, with only four on staff.
With only one geneticist across all clinics, which is below
the LCN-EAS standards, limiting the clinics' ability to offer
personalized, genetically-informed  treatment  plans.
Addressing these deficiencies is crucial for optimizing
patient outcomes in lipid management.

In terms of capacity to organize interdisciplinary patient
case discussions, 13 clinics report having the ability to
convene clinical rounds involving cardiologists, geneticists,
and dietitians. This is a positive sign, as LCN-EAS
standards advocate for a multidisciplinary approach to
managing  dyslipidemia. ~ Regular interdisciplinary
discussions are crucial for optimizing patient outcomes,
allowing for a holistic view of the patient's condition,
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integrating expertise from cardiology, genetics, and dietary
management.

Facilities

Furthermore, essential facilities are lacking in certain
clinics, for example insufficient access to collaborations with
research laboratories for translational medicine, as well as
inadequate resources for genetic analysis and imaging
capabilities. When compared to the LCN standards from the
EAS, the availability of key diagnostic and collaborative
services in the analyzed clinics reveals a mixed picture, with
notable deficiencies in some crucial areas.

Imaging facilities are available in 7 clinics, which
represents a significant shortfall when considering the
importance of advanced imaging techniques such as carotid
ultrasound, coronary artery calcium scoring, and MRI in the
assessment of atherosclerosis and cardiovascular risk. For
the management of combined dyslipidemias, only 7 clinics
provide specialized services, indicating a significant gap.
Combined dyslipidemias, which involve abnormalities in
multiple lipid fractions, require careful management, and
specialized knowledge.

Cardio- and/or vascular medicine is well-represented,
with 17 clinics offering this specialty. This aligns with EAS
guidelines, as cardiovascular expertise is a core component
in managing dyslipidemias and preventing related
complications, such as heart attacks and strokes.
Biochemical analysis is available in 23 clinics, which is
close to full coverage. This is a positive aspect, as regular
biochemical testing (lipid profiles, liver function tests, etc.) is
critical for monitoring treatment efficacy and adjusting
therapeutic interventions in dyslipidemia management.

However, there is a major deficiency in genetic analysis,
with only 2 clinics offering this service. The LCN-EAS
guidelines emphasize the growing importance of genetic
testing, particularly for familial hypercholesterolemia (FH)
and other hereditary lipid disorders. Finally, only 6 clinics
have access to collaborations with research labs for
conducting translational medicine, restricting innovation and
the development of novel treatments in lipid management.

In the study about lipid clinic management formation of
multidisciplinary care teams, utilization of telemedicine,
improvement of advanced technologies and machine
learning, were defining factors to optimize lipid clinic
management [12]. While the clinics show strengths in
cardiovascular medicine and biochemistry, there are critical
gaps in imaging, combined dyslipidemia management,
genetic analysis, and translational research collaboration.
Addressing these gaps is essential for aligning with LCN-
EAS standards and improving comprehensive care for
dyslipidemic patients.

Connection within the health service infrastructure
and patient referral

Most clinics are located within outpatient departments,
which limits lipid departments from functioning as
independent subunits. Instead, lipid clinics are integrated
with hospital departments, including those for diabetes,
endocrinology, and rare diseases, with patient referrals
originating from multiple departments. The majority of
patient referrals (71%) come from hospital departments
such as diabetes, endocrinology, and rare disease units.
This suggests a high level of interdisciplinary collaboration,
which reflects the frequent comorbidity between lipid
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disorders and these conditions. Such integration likely
enhances patient outcomes by facilitating coordinated care
and comprehensive management of related diseases.

A smaller proportion of referrals (11%) comes from local
doctors referring patients to cardiologists, indicating that
primary care providers play a modest but notable role in the
referral process. This pathway may be underutilized,
suggesting that increased awareness among general
practitioners could lead to earlier detection and intervention
for lipid disorders.

Consultations based on paid services represent only
7% of the total, highlighting that most referrals are
generated within the public healthcare system rather than
through private or fee-based models. The same percentage
(7%) of referrals comes via the Damumed Integrated
Medical Information System, an electronic system designed
to streamline patient information and referrals. The
relatively low usage of this system may reflect either limited
adoption or potential inefficiencies in the referral process.

Lastly, only 4% of referrals originate from other
departments or outpatient units, which may suggest that
intra-hospital ~ collaboration outside of the primary
associated units (diabetes, endocrinology) is less frequent.
Increasing these internal referral networks could provide
opportunities for broader patient engagement and earlier
intervention.

Capacity to conduct clinical trials

While most clinics have the capacity to conduct clinical
trials and participate in multicenter studies, there is a
pressing need to establish good clinical practice standards
and provide necessary training. Comparatively to LCN-EAS
standards, the data on personnel dedicated to clinical trials
and the capacity for organizing interdisciplinary case
discussions reveals areas of both progress and need for
improvement.

Dedicated personnel for clinical trials and data
management are present in 15 clinics, representing a
strong commitment to clinical research and patient data
management, as the LCN-EAS standards emphasize the
importance of having trained professionals to oversee
clinical trials, ensure adherence to good clinical practice
(GCP), and maintain high-quality data registers. However,
with the complexity of lipid disorders and their treatments,
expanding this capacity to more clinics is essential for
enhancing clinical research output and ensuring
comprehensive patient care.

Data management

Additionally, most clinics have efficient electronic
archive systems that allow for real-time documentation of
patient information. The clinics are adequately equipped to
offer therapeutic education on lifestyle modification,
cardiovascular  disease prevention, and treatment
adherence, further fostering educational campaigns aimed
at patients. When analyzed in light of the LCN-EAS
standards, the availability of electronic archive systems and
access to comprehensive patient data for analysis
highlights both strengths and areas for improvement in the
clinics’ capacity for effective patient management.

Seventeen clinics have access to effective electronic
archive systems, which is a big step toward achieving the
LCN-EAS standard for streamlined patient information
administration. Electronic health records (EHRs) make it
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possible to record patient data in real-time and retrieve it
quickly. This is crucial for maintaining patient continuity of
care, accurately monitoring patient progress, and promoting
interdisciplinary teamwork. In order to guarantee that
clinical choices are supported by complete and current
patient records, the LCN-EAS places a strong emphasis on
the value of effective data management systems. But
extending this capability to every clinic would guarantee
consistency while most clinics have LCN-EAS compliant
electronic archive systems for effective patient data
management, many clinics still need to have this feature.
Furthermore, enhancing the availability of comprehensive
diagnostic data, including imaging, is necessary to ensure
that clinical decisions are informed by complete patient
assessments, thereby improving the overall quality of
care.quality of care across the network.

The management of interaction with the patients

When evaluated according to LCN-EAS standards, the
data on patient advice, support, and therapeutic education
indicates areas of both strength and room for improvement.

Organization of individual and collective patient advice
and support is implemented in 17 clinics, representing 60%
of the clinics surveyed. This level of provision aligns with
the LCN-EAS standards, which highlight the importance of
both individualized and group-based support for patients
with dyslipidemia which addresses specific patient needs
and concerns, while collective support can foster peer
learning and shared experiences.

Capacity to provide therapeutic education on lifestyle
changes, CVD prevention, and adherence to treatment is
present in 16 clinics, which constitutes 57% of the clinics.
This is a positive indication of alignment with LCN-EAS
guidelines, which stress the importance of educational
initiatives in managing dyslipidemia. Therapeutic education
is vital for empowering patients with knowledge about
lifestyle modifications, dietary adjustments, and adherence
strategies to prevent CVD and manage lipid levels
effectively. However, the fact that not all clinics have this
capacity indicates a need for further development in
educational programs across the network. Ensuring that all
clinics offer comprehensive patient support and robust
educational programs will be essential for improving patient
outcomes and achieving full compliance with LCN-EAS
standards.

Conclusion

Our findings indicate that LCN Kazakhstan needs to
expand its clinical staff by recruiting additional genetic
specialists, nutritionists, and dieticians.

The analysis suggests that while outpatient and private
practice settings dominate, there is an underrepresentation
of independent lipid clinics. Increasing the number of
autonomous units or strengthening sub-departments within
cardiology could help enhance the provision of specialized
lipid management services.

Overall, the analysis underscores the importance of
fostering interdisciplinary collaboration, improving referral
processes from primary care, and maximizing the use of
electronic systems like Damumed to enhance the efficiency
and reach of lipid clinics.

Many clinics are aligned with LCN-EAS standards in
terms of clinical trial management and multidisciplinary
care, there is a clear need to increase the presence of
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dedicated personnel for research and enhance
interdisciplinary collaboration in patient management to fully
meet the guidelines. Addressing these gaps would help
improve both research quality and patient outcomes in
dyslipidemia care.

In summary, while the majority of clinics are meeting
LCN-EAS standards for organizing patient advice and
support, and for providing therapeutic education, there
remains an opportunity to enhance these services.
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THE ROLE OF FTO GENE POLYMORPHISM IN CARDIAC AUTONOMIC
NEUROPATHY AMONG INDIVIDUALS OF KAZAKH POPULATION
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Abstract

In the pathogenesis of cardiac autonomic neuropathy, disruptions in lipid metabolism occur, which subsequently
influence the reduction of neural blood flow, leading to decreased conductivity in the heart. It is commonly believed that the
fat mass and obesity-associatedFTO gene is a predisposing gene for obesity, and its polymorphism rs12149832 plays a
crucial role in obesity processes, particularly among the Asian population. However, as of today, there is a lack of studies
examining the association of this polymorphism with cardiac autonomic neuropathy in the Kazakh population.

The aim: To investigate the association between the rs12149832 polymorphism of the FTO gene and cardiac autonomic
neuropathy among individuals of Kazakh population.

Materials and Methods: A case-control study included 147 patients with cardiac autonomic neuropathy (cases) and 153
patients without cardiac autonomic neuropathy (controls). 300 individuals of Kazakh population were recruited from a hospital
affiliated with the RSE "Medical Center Hospital of the President's Affairs Administration of the Republic of Kazakhstan."
Genotyping for five polymorphisms of FTO gene was performed for all patients using real-time PCR. Statistical analysis
involved Chi-square methods, calculation of odds ratios (OR) with 95% confidence intervals (Cl). Statistical analysis was
performed in a gene calculator Gen Expert.

Results: As a result of preliminary genetic analysis, we found that of the 5 FTO gene polymorphisms, only the
rs12149832 polymorphism was associated with cardiac autonomic neuropathy. In logistic regression analysis, rs12149832
polymorphism was associated with cardiac neuropathy in the group of patients without diabetes mellitus (2.98 (1.11-8.03)
and 3.66 (1.24-10.77), respectively), while it was not associated in the overall group and the group with diabetes mellitus,
both before and after adjustment for age, gender, total cholesterol, BMI, TG, HDL, LDL, glucose.

Conclusion: Therefore, thers 12149832 polymorphism of the FTO gene is associated with a predisposition to cardiac
autonomic neuropathy. Further research aimed at exploring the relationship of this polymorphism with cardiac neuropathy in
conjunction with lipid metabolism indicators would allow for an assessment of its impact on the development of cardiac
autonomic neuropathy.

Keywords: cardiac autonomic neuropathy, FTO gene, fat metabolism, Kazakh population

Pestome
POJib NOJIMMOP®U3IMOB rEHA FTO NPH KAPAVIAanOFI

ABTOHOMHOW HEUPONMATUM CPEOM NULL KA3SAXCKOM nonynauum
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Axmapan b. CynenmeHoBal,

Banepun B. BeHGepuH1,

XKanarryns K. Typrymb6aesa‘

1 LleHTp MepoHTONoruu, BonsHuua MeguumHckoro ueHTpa YnpaBneHus genamu MpesngeHta Pecny6nuku
KasaxcTaH, r. ActaHa, Pecny6nuka KasaxcTaH.

B naToreHese kapamarnbHO aBTOHOMHO HEPOMaTI M MMEKOT MECTO HapyLLEHIS! B XKUPOBOM OOMEHE, KOTOPbIE B AarbHENLIEM
BMUSIIOT HA CHWWKEHWe HeBpanbHOrO KPOBOTOKA M, COOTBETCTBEHHO, MPMBOZAT K CHIKEHMIO MPOBOAMMOCTY B cepaue. MpuHaTto
cumtath, yto reH FTO (fatmass and obesity associated) sBnseTcs reHOM NpeapacronoXeHHOCT K OXWPEHUO, a €ro
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MONMMOPCM3MbI UTPAKOT BaXkHYI0 POMb B MpoLeccax oxupenus. OOHaKo, Ha CeroaHsLWHIA AeHb OTCYTCTBYHOT MCCIIEA0BaHNS Mo
W3y4eHuto accoumaLim nonmmopduamos reHa FTO npu kapavanbHO aBTOHOMHOW HeponaTK Cpeay Kazaxckon NonynsLum.

Llenb uccnepoBaHus: u3yuntb CBA3b NonuMopduamoB reHa FTO ¢ kapauanbHOW aBTOHOMHOM HendponaTven Cpeam
UL, Ka3aXCKON HAaLMOHANbHOCTMU.

Martepuanbi n meTtoAbl. B nccnegoBaHuy cryuaii-koHTponb NpuHanu yuactue 147 nauynento ¢ KAH (cnyvam) n 153
naumeHTa 6e3 KAH (koHTponb). Vccnegosanue npoBoamnoch B «bonbHuue MeauumHCKoro LeHTpa YnpaeneHus aenamu
MpesngenTta Pecnybrvkm KasaxctaH». Bcem naumeHTam 6bino npoBeeHO reHoTUMMpOBaHWE Mo 5 nonmMmopguamam rexa
FTO metogom MNLP B pexume Pean-taiim. CTaTMCTUYECKUIN aHANW3 NPOBOAMICA C UCMOMNb30BaHWEM METOLOB XM-KBadpar,
pacyeTa oTHoweHus waHcoB (OW) ¢ 95% poseputenbHbiMM MHTepBanamu (OW), GUHapHOM NOrUCTUYECKON perpeccum.
CraTucTnyeckne pacyeTbl MPOBOAMIMCH C MOMOLLBIO reHeTUYeCKoro kanbkynsatopa GenExpert, SPSS 26.0.

PesynbTatbl. B pesynbrate npegBaputencHOTO reHETUYECKOrO aHann3a Mbl BbISBAMK, YTO M3 5 monumopdmamoB reHa
FTO Tonbko nonumopdmam rs12149832 Obin accoummpoBaH ¢ KapavanbHON aBTOHOMHOM Herponatueit. Mpy npoBeaeHum
aHanusa noructuyeckon perpeccun nonumopdmam rs12149832 6bin accounmpoBaH ¢ KapauanbHOW HelponaTuen B rpynne
naumeHToB Be3 caxapHoro anabeta (2.98(1.11-8.03) n 3.66(1.24-10.77), COOTBETCTBEHHO), B TO BPEMS KaK He Obin CBS3aH B
obueit rpynne u rpynne ¢ caxapHbiM guabetom, kak [0 KOppeKkUuu, Tak U Mocrne KOppeKuuu Ha BO3pacT, nor, obuimi
xonectepud, BMI, TT, NINBMA, JINHM, rniokoay.

BbiBogbl. Takum obpasom, nonumopduam rs12149832 reHa FTO cBsisaH ¢ NpeapacnonoXeHHOCTbIO K KapavarnbHOM
aBTOHOMHOW HeWponaTuu. [anbHemume MccnefoBaHusi, HanNpaBneHHbIe Ha W3yyeHWe CBA3M AAHHOMO nommMopduama c
KapamarnbHOM HEMpOMaTMENBO B3aMMOCBSA3N C NOKa3aTeNsAMM XMPOBOro 0OMeHa, No3BONMAM Bbl OLEHUTL BRUSHUE €r0 Ha
pasBuUTHeE KapaWanbHON aBTOHOMHOW HenponaTum.

Knrouesnble cnoea: kapduasnsHasi asmoHoMHas Heliponamus, 2eH FTO, xupogoll 0bMeH, Kasaxckas nonynsiyusi.

Tyvingeme
KA3AK nonynsaunAaCbiHOAFbl ADAMOAP APACbBbIHOAfBI
KAPOUANAObLI ABTOHOMAObI HEUPONATUALOAfFDBI FTO FEHIHIH

noNMMMOPOPU3IMAEPIHIH POl

Hasupa B. BekeHoBa', https://orcid.org/0000-0002-3312-3299
Anuuwep A. AnTkanues1, https://orcid.org/0009-0002-9624-2663
Banmxan C. Kacuesal, https://orcid.org/0000-0002-8452-7146
Tamapa A. BouweHnkoBal, https://orcid.org/0000-0003-0935-6217
Axkmapan B. CynenmeHoBal,

Banepun B. BeHbepuH1,

Xanarryns K. Typrymbaesa‘
1 KasakctaH Pecny6nukachi Npe3unaeHTiHiH ic 6ackapmackl MeauumMHanbik opTanbIfbiHbIH AypyxaHachl,
AcTaHa K., KasakctaH Pecny6nukacsi.

Kapavangbl aBToHOMZb! HEMponaTUsiHbIH, NaToreHesiHaAe Mal anmacybiHaa bysbinynap 6ap, onap keniHHeH HEMPOHABIK,
KaH afbiMbIHbIH, TOMEHAEYIHe acep eTefi XoHe CalKeCiHLLE XypekTe eTKi3riLTiKTiH, TemeHaeyiHe akeneai. FTO (fatm mass
and obesity associated) reni cemiagikke 6enimginik reHi Oonbin caHanagbl XoHE OHbIH, MONMMMOPGU3MAEPI CeMiamik
npoLecTepiHae MaHpI3abl pen atkapadbl. Ananga, OyriHri TaHaa kasak, nonynsauMsachl apackbliHaa kapavanabl aBTOHOMEbI
HemponaTus kesiHae FTO reHiniv, nonuMopduamaep KaybiMaacTbiFbiH 3epTTey DOMbIHLLA 3epTTeyNnep XOK.

3eptrey makcatbl: FTO reniHin, nonumopduaMaepiHis, Kasax yNiTbl apacbliHaa kapanangbl aBTOHOMIb! HeponaTus
MeH DainaHbICbIH 3epTTey.

Matepuanpap meH apictep. XKargaigsl Oaxpinay 3epTreyiHe 147 KAH (xargannapsl) nauueHTTepi xaHe KAH ok,
153 naumeHT (b6akbinay) katbicTbl. 3epTTey «KasakcTaH Pecnybrvkackl lNpesuaeHTiHiv Ic 6ackapmackl MeguumHansik
OpTanblifblHbIH, aypyXaHacbiHAa» XKyprisingi. bapnbik nauyneHTTepre HaKThl yakbiT pexumiHge MTP agicimeH FTO reHitiy, 5
nonumopcuami GolbIHWA reHoTUnTey Xyprisingi. CtaTucTukanblk Tangay xwu-keagpaTt SfiCTepiH KongaHa oTbipbin, 95%
ceHimainik uHTepsanbiMeH (Cl) koadhuUMEHTTI ecenTey, eKinik NOrUCTUKanbIK PEerpeccus  apkplibl Xyprisingi.
Cratuctukanslk, ecenteynep GenExpert reHeTukanbik, kanbkynsaropsl, SPSS 26.0 kemeriMeH xyprisingi.

Hatuxkenep. AngbiH ana reHeTukanblk Tangay HatvkeciHpe 6i3 5 FTO reHiHin, nonumopdmamaepiHeH Tek rs12149832
Kapamanbasl aBTOHOMIbI HerponaTusMeH GaiinaHbICTbl 6onFaHbiH aHbIKTagbIK. JIorMCTUKanbIk perpeccusHbl Tangay KesiHge
rs12149832 nonvmopdomami KaHT auabeTi XOk naumeHTTep ToObIHOarbl Xypek HeipornatusicbiMeH GannaHbiCTbl Gonppl
(conkeciHwe 2.98(1.11-8.03) xaHe 3.66(1.24-10.77)), an xanmbl TomTa Ty3eTyre AEHiH Ae, XacblHa, XbIHbIChIHA, Xanmbl
xonecteputre, BMI, T, HDL, LDL, rntoko3ara Ty3eTyAeH KeNiH AexaHe KaHT anabeTiMeH baiinaHbICTbl eMec.

KopbiTbiHAbl. Ocbinanwa, FTO reHiHin, rs12149832 nonumopdmami  kapamangsl aBTOHOMAbl HelponaTtusira
GeiiimainikneH GainaHbicTbl. Ocbl NONMMOPGU3MHIH, Kapauanabl HerponaTusMeH OalnaHbiCbiH, Mal anMacyblHbiH,
KepceTkiTepimeH OainaHbiCbiH  3epTTeyre GarbiTTanFaH KOCbIMILA 3€pTTeynep OHblH,  Kapauangbl aBTOHOMLb
HelponaTusiHbIH, JamyblHa acepiH baranayra MymkiHaik 6epesi.

Tyihin ce3pep: kapamnangsl aBToHoMAb! Heriponatus, FTO reHi, Mait anmacybl, kasak nonynsaumschb
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Introduction

Cardiac autonomic neuropathy (CAN) is a complication
of diabetes mellitus (DM) that disrupts heart innervation and
increases the risk of morbidity and mortality [1-3]. Although
cardiac autonomic neuropathy is considered a complication
of diabetes [4, 5], there is evidence that CAN can manifest
even before the onset of diabetes, with prediabetes and
metabolic syndrome being potential precursors [5].

Established risk factors for CAN include poor glycemic
control and a combination of hypertension and obesity. The
pathogenesis of cardiac autonomic neuropathy involves
hyperglycemia, insulin deficiency, and lipid metabolism
disorders [21], which subsequently affect nerve blood flow,
leading to decreased cardiac conductivity. Axonal atrophy
and demyelination of nerve fibers, resulting from reduced
nerve blood flow, also contribute to decreased conductivity
in the heart. Therefore, certain polymorphisms of functional
significance in lipid metabolism, nerve fiber myelination, and
insulin resistance are of interest.Among various genes, the
fat mass and obesity (FTO) genestandsout as the gene with
the strongest significant association with obesity across all
populations. The FTO gene, encoding a nucleic acid
demethylase, controls eating behaviour and energy
expenditure(10).

Genotyping of 26 polymorphisms of the FTO gene in
intron 1 showed an association with obesity for the following
polymorphisms:  rs9939609, rs8050136, rs1121980,
rs1421085, rs17817449, and rs3751812(11). The
polymorphism rs9930506 is the most studied polymorphism
of the FTO gene, which shows a more significant
association with obesity. Although it is associated with
smaller phenotypic effects(12), the A allele of the
rs9930506 polymorphism, even after adjusting for age and
sex, was associated with obesity in the Spanish population
(p=0.013)(13).

The rs17817449 polymorphism is also located in the
first intron of FTO, which is a region closely associated with
obesity in humans (12, 14, 15). According to Price et al., the
G allele of this polymorphism is a risk factor for extreme
obesity in women from Spain (16). However, Gonzalez JR
et al. reported that the T allele was associated with severe
obesity in people from Western Spain (17). At the same
time, some authors argue that it is related to severe obesity
in many populations (16, 18, 19).

The rs17817449 polymorphism has been associated
not only with an increased body-mass index (BMI) but also
with fasting insulin levels, particularly the G allele (20).
Among the polymorphisms of the FTO gene, rs1121980
and rs11075995 are the least studied.
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Studies conducted in the Roma population have
revealed that FTO gene polymorphisms, including
rs1121980, significantly impact obesity. Specifically,
rs1121980 has been associated with waist circumference
(21). Current research on the rs11075995 polymorphism
has primarily focused on its associations with oncological
diseases. Limited studies on its connection with metabolic
disorders indicate that in pregnant women, the TT genotype
of rs11075995 polymorphism reduced the risk of gestational
diabetes even after adjustment in logistic regression (OR =
0.59, 95% ClI: 0.35-0.89)(22).

Another polymorphism that caught our attention is
rs12149832 of the FTO gene. As is known, most obesity
loci were discovered using GWAS in individuals of
European descent. Recent studies conducted in an Asian
population among 62,245 participants from East Asia
revealed a significant association of the rs12149832
polymorphism of the FTO gene (p = 4.8x10-22)(23). All the
aforementioned  polymorphisms ~ were significantly
associated with fat metabolism; however, they have not
been studied in CAN(24).

Thus, the aim of the study is to investigate the
relationship between FTO gene polymorphisms and cardiac
autonomic neuropathy among individuals of Kazakh
nationality.

Materials and methods

This research was designed as a case-control study
involving 147 patients with CAN and 153 patients without
CAN, irrespective of their diabetes status. All participants
were of Kazakh nationality. Patient recruitment occurred in
the therapeutic department of the Medical Center Hospital
of the President’s Affairs Administration of the Republic of
Kazakhstan from September 2017 to August 2020.

Cases were continuously identified from the therapeutic
department during the same timeframe, with a total hospital
turnover of 25,454 patients at the beginning of the study in
2017. The control group comprised individuals who
received routine health screenings at the same hospital and
were verified as free from CAN.

Demographic information was collected from the
participants' medical records. Blood samples were taken
after fasting to measure levels of glucose, glycated
hemoglobin, cholesterol, triglycerides, HDL, and LDL using
standard laboratory techniques.

The diagnosis of CAN was based on Holter monitoring
indicators. The 24-hour Holter monitoring was conducted
with Switzerland's Medilog DARWIN ECG monitoring
system. The following parameters were evaluated: SDNN,
RMSSD, pNN50, HRV, HF, LF, and HF/LF. If three or more
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parameters were outside the normal range, a diagnosis of
cardiac autonomic neuropathy was made.

Blood samples were collected from the cubital vein in
the procedural room after a 12-hour fasting period. Plasma
was separated by centrifugation at 1000xg (4°C) for 10
minutes and stored at -30°C for subsequent biochemical
analysis. The serum obtained after centrifugation was
analyzed on the same day as the blood collection. Glucose,
total cholesterol, triglycerides, HDL, and LDL levels were
measured using the enzymatic method on the Architect
8000 automated biochemical analyzers manufactured by
Abbott Laboratories, USA. Body Mass Index (BMI) was
calculated by dividing weight in kilograms by the square of
height in meters.

The inclusion criteria for the case group included a
confirmed diagnosis of CAN, regardless of diabetes status,
age 18 years or older, and Kazakh nationality. Exclusion
criteria consisted of genetic disorders in medical history,
hypothyroidism or hyperthyroidism, cardiac  rhythm
disturbances, LVAD placement within the previous three
months, regular alcohol consumption exceeding 80 mg/day,
anemia (Hb < 110), cancer, kidney disease, severe
cardiovascular conditions, liver disease, and medications
influencing heart rate, as well as pregnant or lactating
women.

For the control group, inclusion criteria required the
absence of a CAN diagnosis, age 18 years or older, and
Kazakh nationality. The exclusion criteria mirrored those of
the case group.

Genotyping

The genotyping used advanced OpenArray technology,
which facilitates reactions in small volumes. Custom-
designed Open Arrayslides, each containing 3,072
datapoints, wereutilized. Pre-extracted DNA samples were
combined with there action mixturein a 384-well sample
plate for genotyping. Each sample necessitated 3.0 plof
OppenArray Real-timemaster mix and 2.0ul of DNA sample
with a concentration of 50 ng/ul. The total volume per well
was 5y, with each sample duplicated. After thorough mix in
gand centrifugation, probes were designed using the Quant
Studio OpenArray Accu Fill Plate Configurator, and dried
assays were place dinspecific through-holes of the
genotyping plates. These plate swere specially engineered
to accommodate two allele-specific probes, a minor groove
binder, and two PCR primers, ensuring precise and
accurate genotyping calls. The OpenArray technology util
izesnanoliter fluid icsand can be tail or ed with up to 3,072
through hole sinvarious configurations.

A plate set up file was gene rated to deline at the
protocol for the applied samples, in corporating analysis
details. This file was the nup load edin to the QuantStudio™
12K Flex software for experiment generation and execution.
The prepared chips were insert edin to the QuantStudio
12K Flex instrument using disposable genotyping blocks.
Amplification reaction occurred through real-time PCR
micro fluid ictechnology. There sultant data from the
amplification reaction were analyzed using online tools
provided by the ThermoFisher Cloudservice. The
bioinformatics  analysis  outcomes  facilitated  the
categorization of the studied genes as homozygotes for the
major allele, homozygotes for the minor allele, or
heterozygotes.
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Statistical analysis

Quantitative data were presented as means (M+SD),
medians, upper and lower quartiles and Me (Q 1, Q 3), and
were used as continuous variables. The normality of data
distribution was assessed using the Shapiro-Wilk test. A
significance level of p<0.05 was considered for determining
statistically significant differences. Qualitative data were
presented as frequencies and proportions. Variables were
dichotomized: gender (male/female) and presence of
outcome or feature (yes/no).

Allele and genotype frequencies of FTO gene
polymorphisms between groups were compare dusing
Pearson'schi-square test and odds ratios (OR) with 95%
confidence intervals (Cl). Comparisons were first made
among 147 patients with CAN and 153 patients without
CAN regardless of the presence of diabetes. Then, only
patients with diabetes were selected for analysis from this
sample, and each group was further divided into subgroups:
patients with CAN (n=67) and patients without CAN (n=72).
Similarly, patients without diabetes were also divided into 2
subgroups: patients with CAN without diabetes (n=80) and
patients without CAN and diabetes (n=81). Comparisons of
genotype and allele frequencies were tested for compliance
with Hardy-Weinberg equilibrium. Statisticalcal culations
were initially performed using a calculator for genetic
calculations using the GenExpert program. Further
calculations were carried out using binary logistic
regression to assess the influence of other risk factors for
CAN (age, gender, total cholesterol, BMI, triglycerides,
HDL, LDL, glucose). Quantitative data were analyzed using
the non-parametric Mann-Whitney test for independent
groups. Data analysis was conducted using the statistical
software SPSS 26.0.

Ethics

The study was conducted in accordance with ethical
standards and was approved by the Local Commission on
Bioethics at the Hospital, with permission documented as
No. 5 on September 27, 2017. All medical procedures and
tests were carried out following the Hospital's established
standard operating procedures. Before participating, all
individuals voluntarily agreed to take part in the study and
provided informed consent by signing the required forms.

Results

Comparison of Lipid Metabolism and Glucose
Indicators in Different Groups of Patients Depending on
the Presence of CAN

The average age of patients with CAN was slightly
higher compared to patients without cardiac neuropathy.
Among patients with CAN, males predominated. However,
there were no statistically significant differences in age and
gender between the groups, as seen in Table 1. Age and
gender also did not affect the risk of CAN in any of the
groups in the logistic regression analysis. The data is
illustrated in Table 2.

When comparing BMI, glucose, triglycerides, total
cholesterol, high-density lipoprotein (HDL), and low-density
lipoprotein (LDL) in the overall sample of patients (both with
and without diabetes), no significant differences were found
between participants (Table 1).

However, logistic regression analysis revealed that the
total cholesterol levels increase was associated with a
higher likelihood of CAN development.
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Table 1.
Clinical and demographic parameters of patients.
General cohort Patients with DM2 Patients without DM2
Case Control p Case Control p Case Control p
(n=147) (n=153) (n=67) (n=72) (n=80) (n=81)
Age 56(48-60) | 55(46-60) | 0.442 | 59(49-63) | 58(52-63) | 0.632 | 54(44-58) | 51(44-56.5) | 0.082
Male 88 (59.5%) 89 0.822 46 51 41 38 0.212
(58.2%) (68.7%) (70.8%) [0.782| (51.3%) (46.9%)
Female 60 64 21 21 39 43
(40.5%) (41.8%) (31.3%) (29.2%) (48.7%) (53.1%)
BMI,kg/ 30,8 30.1 0.27» 30.49 29.28 |0.21 30,0 28.7 0.07°
m?(Q1,Q3) (28.0;36.1) | (27.2;35.1) (27.1;33.6) | (27.2;32.1) (27.5;33.6) | (26.1;31.5)
Glucose 6.21 5.96 0.51v 8.59 8.39 0.500 547 5.25 0.01°
(mmol/L) (5.3;9.4) (5.1;8.2) (6.67;11.06) |(6.92;11.98) (5.1;5.98) (4.9;5.6)
TG (mmol/L) 1.66 1.73 0.83v 1.92 1.93 0.86p 1.34 1.73 0.380
(1.18;2.97) | (1.12; 2.94) (1.34; 2.96) | (1.38;2.74) (1.06; 1.95) | (0.87;1.89)
Total 5.60 5.38 0.06° 5.59 5.26 0.03v 5.78 5.38 0.05°
cholesterol (4.72-6.33) | (4.68-6.04) (4.68-6.37) | (4.44-5.93) (4.91-6.50) | (4.77-6.04)
Low-density 3.49 3.56 0.880 2.86 3.21 0.09v 3.62 343 0.14>
lipoprotein (LDL) | (2.76-4.45) | (2.72-4.47) (2.33-3.58) | (2.53-4.08) (2.96-4.21) | (2.77-4.01)
High-density 117 1.24 0.13v 1.07 1.13 0.11b 1.18 1.25 0.150
lipoprotein (HDL) | (0.98-1.45) | (1.07-1.53) (0.95-1.27) | (1.03-1.29) (0.98-1.45) | (1.06-1.55)

a - comparisons were made using the Chi-square test
b - Mann - Whitney U-test was usedto compare mean values

Other factors did not influence the risk of developing
cardiac neuropathy as illustrated in Table 2.

When comparing parameters in the group of patients
with diabetes, differences were only found in the total
cholesterol level. Total cholesterol in the group of
patients with diabetes and CAN was higher than in the
group of patients with diabetes but without CAN. Other
parameters did not significantly differ between patients
with CAN and those without. However, binary logistic

association between CAN, total cholesterol, and other
factors (Tables 1 and 2).

As for the parameters in the group of patients without
diabetes, despite glucose and total cholesterol levels being
within normal ranges, they were statistically significantly
higher in the group of patients with CAN compared to those
without. No significant differences were found between the
groups regarding BMI, triglycerides, HDL, and LDL. Binary
logistic regression showed no statistically significant

regression revealed no statistically significant  association between factors and CAN (Tables 1 and 2).
Table 2.
Relationship between the clinical and demographic factors and CAN in binary logistic regression.
General cohort Patients with DM2 Patients without DM2
OR(95% Cl) p OR(95% Cl) p OR(95%Cl) p
Age 1.00(0.98-1.03) 0.68 0.99(0.97-1.04) 0.95 1.05(0.99-1.10) 0.07
Gender 1.00(0.62-1.65) 0.97 1.83(0.76-4.39) 0.18 0.88(0.43-1.80) 0.73
BMIkg/ m¥(Q1,Q3) 1.05(0.99-1.10) 0.06 1.04(0.96-1.13) 0.33 1.05(0.96-1.14) 0.12
Glucose (mmol/L) 0.98(0.91-1.05) 0.53 - - - -
TG (mmoliL) 0.92(0.80-1.06) 0.26 1.14(0.92-1.42) 0.23 0.96(0.67-1.38) 0.83
Total cholesterol 1.45(1.12-1.89) | 0.005 | 0.65(0.42-1.01) 0.06 1.24(0.71-2.16) 0.45
Low-density lipoprotein (LDL) | 0.83(0.62-1.11) 0.21 1.07(0.65-1.75) 0.79 1.16(0.65-2.08) 0.62
High-density lipoprotein (HDL) | 0.47(0.20-1.13) 0.09 0.31(0.05-1.78) 0.19 0.41(0.12-1.40) 0.16

Distribution of alleles and genotypes in Hardy-
Weinberg equilibrium

The allele and genotype distributions were in Hardy-
Weinberg equilibrium (p=0.003) for most polymorphisms
except for rs17817449 in the FTO gene for patients with
CAN (n=147). Similarly, this polymorphism did not adhere to
Hardy-Weinberg equilibrium in the sample of patients
without diabetes with or without CAN (p=0.006 and p=0.03,
respectively). The adherence to Hardy-Weinberg
equilibrium was observedin the other groups and for the
other polymorphisms.

Association of FTO gene polymorphisms with CAN
among patients with and without diabetes (overall

group).
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Preliminary genetic analysis revealed that out of the 5
FTO gene polymorphisms, only the rs12149832
polymorphism was associated with CAN (Table 3).

However, logistic regression analysis did not show an
association between this polymorphism and CAN (both
before and after correction for age, gender, total
cholesterol, BMI, triglycerides, HDL, LDL, and glucose
levels) (p=0.49 and p=0.53) as seen in Table 4.

Association of FTO gene polymorphisms with cardiac
autonomic neuropathy among patients with diabetes.

None of the FTO gene polymorphisms were associated
with CAN in this samplein the preliminary analysis.
Additionally, binary logistic regression results did not reveal
any associations with rs12149832 (Tables 3 and 4).
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Table 3.
Relationship between the SNPs and CAN in preliminary genetic analysis.
Polymorphisms | Alleles / General cohort Patients with DM2 Patients without DM2
Genotypes |  OR(95%Cl) | p OR(B%C) | »p OR(B%C) [ p
FTO
rs12149832 G 0.57(0.41-0.80) | 0.003 | 0.98(0.60-1.61) 0.94 | 0.49(0.31-0.79) 0.003
A 1.76(1.25-2.46) 1.02(0.62-1.68) 2.03(1.27-3.25)
GG 0.57(0.29-1.11) | 0.008 | 0.95(0.34-2.62) 0.99 | 0.53(0.21-1.35) 0.008
GA 0.61(0.38-0.96) 1.01(0.52-1.98) 0.49(0.26-0.94)
AA 2.21(1.38-3.52) 1.01(0.52-1.98) 2.71(1.43-5.13)
rs17817449 G 0.69(0.36-1.31) 0.22 | 1.08(0.21-5.43) 0.93 | 0.64(0.32-1.32) 0.22
T 1.45(0.77-2.74) 0.93(0.18-4.68) 1.55(0.76-3.17)
GG 0.86(0.26-2.89) 0.41 | 0.35(0.01-8.82) 0.35 | 1.01(0.28-3.64) 0.41
GT 0.54(0.21-1.39) 3.33(0.34-32.81) 0.33(0.10-1.10)
1T 1.60(0.75-3.42) 0.61(0.10-3.77) 1.94(0.80-4.70)
rs1121980 A 0.93(0.65-1.32) 0.5 | 1.04(0.63-1.72) 0.88 | 0.84(0.57-1.51) 0.5
G 1.07(0.76-1.53) 0.96(0.58-1.60) 1.19(0.73-1.94)
AA 0.79(0.38-1.65) 0.82 | 0.79(0.26-2.40) 0.76 | 0.79(0.29-2.11) 0.82
AG 1.07(0.67-1.70) 1.28(0.65-2.50) 0.91(0.47-1.76)
GG 1.03(0.65-1.62) 0.86(0.44-1.67) 1.20(0.64-2.21)
rs11075995 A 1.04(0.73-1.48) 0.77 | 1.19(0.71-1.98) 0.51 | 0.93(0.73-1.48) 0.77
T 0.96(0.68-1.36) 0.84(0.50-1.41) 1.08(0.66-1.74)
AA 1.36(0.60-3.10) 0.76 | 1.56(0.47-5.19) 0.74 | 1.20(0.38-3.74) 0.76
AT 0.89(0.56-1.40) 1.01(0.52-1.98) 0.79(0.42-1.48)
1T 1.03(0.65-1.61) 0.86(0.44-1.68) 1.19(0.64-2.21)
rs9939609 T 0.91(0.63-1.30) 0.18 | 1.19(0.71-2.00) 0.52 | 0.71(0.43-1.17) 0.18
A 1.10(0.77-1.58) 0.84(0.50-1.42) 1.42(0.85-2.35)
1T 1.13(0.51-2.50) 0.2 | 1.26(0.43-3.68) 0.83 | 1.01(0.31-3.29) 0.2
TA 0.77(0.48-1.24) 1.12(0.56-2.24) 0.56(0.29-1.07)
AA 1.22(0.77-1.92) 0.82(0.42-1.61) 1.72(0.91-3.22)
Table 4.
Relationship between the SNPs and CAN under multiple models of inheritance.
Crudeanalysis Adjusted*
Genotypes OR(95%Cl) | p OR(95%Cl) | p
General cohort
rs12149832
GG 1 0.49 1 0.53
GA 0.87(0.40-1.88) 0.73 0.89(0.40-2.01) 0.79
AA 1.17 (0.55-2.49) 0.68 1.20(0.55-2.63) 0.65
Patients with DM2
rs12149832
GG 1 0.26 1 0.30
GA 1.30(0.48-3.59) 0.60 1.61(0.55-4.74) 0.39
AA 2.12(0.75-5.97) 0.15 2.35(0.77-7.16) 0.13
Patients without DM2
rs12149832
GG 1 0.01 1 0.01
GA 1.14(0.42-3.09) 0.80 1.24(0.42-3.64) 0.70
AA 2.98(1.11-8.03) 0.03 3.66(1.24-10.77) 0.02

“adjusted for age, gender, BMI, glucose, TG, total cholesterol, LDL, HDL.

Association of FTO gene polymorphisms with
cardiac autonomic neuropathy among patients without

diabetes.

As seen in Table 3, only the rs12149832 polymorphism
was associated with CAN during the analysis of FTO gene
polymorphisms among patients without diabetes. Further
analysis of rs12149832 in logistic regression revealed that
the AA genotype increases the risk of developing CAN by
nearly 3 times (2.98 (1.11-8.03), p=0.03). After correction
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for other factors, the risk of development was 3.66 (3.66
(1.24-10.77), p=0.02). The data is shown in Table 4.

Discussion

Thus, risk factors for the development of cardiac
autonomic neuropathy in the absence of diabetes may
include the rs12149832 polymorphism in the FTO gene
(with the AA genotype increasing the risk by nearly 3 times),
while an increase in total cholesterol levels elevates the risk
of neuropathy regardless of diabetes.
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The rs12149832 polymorphism is one of the most well-
studied polymorphisms of the FTO gene (36). According to
the results, the AA genotype increases the risk of
developing CAN in patients without diabetes. However, in
our previous studies, it was found to increase the risk of
CAN in both diabetic and non-diabetic patients(37).It is
known that variations in the FTO gene are associated with
obesity phenotypes in many European and some Asian
populations, and an increased BMI is closely linked to CAN
according to some data(38). However, no significant
differences in BMI were found between the groups in our
study. Nonetheless, a certain trend can still be observed,
with BMI values in patients with CAN to the first degree of
obesity. Perhaps further studies with a larger sample size
will allow us to identify the association of genetic mutations
in the FTO gene with cardiovascular autonomic neuropathy,
mediated through obesity.

Among the limitations of our study, the small sample
size stands out as the primary one. A larger sample size
might have allowed us to identify the association of
polymorphisms with cardiac neuropathy in patients with
diabetes. Secondly, we did not assess the influence of FTO
gene polymorphisms on the level of lipid metabolism
indicators. Studying the impact of gene mutations on protein
production would expand our understanding of the
pathogenetic  significance of the APOE gene in the
development of cardiac neuropathy. Additionally, the patient
set was recruited only within one hospital, which does not
allow us to extrapolate our results to the entire population,
that is, to the entire Kazakh population.

Among the advantages of our study is the first attempt
to explore genetic markers of cardiac autonomic neuropathy
in individuals of Kazakh nationality, and predisposition and
resistance factors to neuropathy based on gene
polymorphisms were identified.

Thus, despite CAN being considered a complication of
diabetes, in our study, it was diagnosed even in patients
without diabetes. However, we cannot assert that these
patients have no risk of developing diabetes. We can only
speculate that CAN may develop long before the diagnosis
of diabetes. Therefore, further observations in cohort
studies are necessary. Nonetheless, we have identified
some patterns that may play an important role in the
pathogenesis of CAN. For example, in the development of
CAN both in the context of diabetes and in its absence, a
phenotypic factor (elevated cholesterol levels) may be
involved. In contrast, in patients without diabetes, the risk of
developing CAN was associated with a genetic factor.

These conclusions necessitate conducting further
research to identify early and late markers of cardiac
autonomic neuropathy.
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Abstract

The study is aimed to analyze the death causes of the population exposed to prolonged ionized radiation due to living
near the Semipalatinsk nuclear test site.

Materials and methods of the study. The initial information for creating the cohort was the data of the study
implemented in 1998-2002 with 3539 randomly selected individuals affected by the Semipalatinsk Nuclear Test Site. For
each cohort member having the vital status “Dead” the date and cause of the death are verified.

Results. The studied cohort included 50.6% men and 49.4% women. The main causes of death of residents of villages
exposed to prolonged exposure to ionizing radiation were diseases of the circulatory system - 54.7%; neoplasms - 20.7%;
respiratory diseases - 7.1%. Life expectancy was higher in women than in men, however, did not differ depending on
nationality, and differed statistically significantly depending on the area of residence. The frequency of circulatory system
diseases as a cause of death was higher in residents of areas with extreme, maximum and increased radiation risk
compared to residents of areas of minimum radiation risk.

Our research demonstrates the need of further study of the correlation of mortality and diseases of circulation system
and cancer and prolonged exposure to radiation as a result of living near Semipalatinsk Nuclear Test Site.

Key words: Semipalatinsk nuclear test site, areas of radiation risk, mortality, death causes.
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Uenb. Hactoswee wuccnefoBaHWe HanpaBneHO Ha aHanu3 MpUYWH  CMEPTM  HaceneHws, nogsepriierocs
MPOOHTMPOBAHHOMY BO3LENCTBUIO WOHM3UPYIOLLErO W3NyYeHUst BCMEeACTBME NpOXuBaHWs BONM3au CemunanaTuHCKOro
UCNbITATENbHOrO AAEPHOr0 NOSMIoHa.

Matepuansi n metoabl uccnegoBaHus. VcxoaHol uHopmaumen ans opMUPOBaHUS KOropTbl MOCMYXUNU AaHHbIE
nccnepoBanus, nposegeHHoro B 1998-2002 rr., roe mpuHano yvactve 3539 nuu, BbIGPaHHbIX METOAOM «CIy4anHOro
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oTbopay, 13 u1cna cryyaiiHo O0ToBpaHHbIX ML, NOCTpagaBLUMX B pesynbTate AestensHoctn CUAM. [ns kaxporo uneHa
KOropThl, UIMEIOLLETO XM3HEHHBIN CTaTyC «YMep», BepuduLMpoBaHa fata 1 npuuuHa cMepTy.

PesynbTatbl. Wccnegyemas koropta Ha 50,6% coctout n3 myxunH u 49,4% u3 xeHwmH. OCHOBHbIMW MpUYMHAMK
CMEpPTU KUTenen Ccen, MOABEPrUNXCS NPONMOHMMPOBAHHOMY BO3AEUCTBUIO WOHM3MPYIOLLETO WU3MYYEHWUS MOXKHO OTHECTH
Bonesnn cuctembl kpoBoobpaiieHus — 54,7%; HoBoobpasoBaHusi — 20,7%; OGonesuu opraHoB AbixaHus — 7,1%.;
Wccnenyemas koropta Ha 50,6% coctout u3 myxunH n 49,4% 13 XeHWwwuH. poJomKUTENbHOCTb XW3HM Obina Bbile Y
KEHLLMH, YEM Y MYXYWH, HE OTIM4anacb B 3aBUCUMOCTM OT HALMOHAmNbHOW NPUHAANEXHOCTU, U CTAaTUCTUYECKM 3HAYMMO
pasnuyanacb y nuu, B 3aBUCUMOCTW OT 30HbI NpOXUBaHUS. YacToTa GonesHei cucTeMbl KpOBOODPALLEHMSs, Kak NpuiMHa
CMEpPTU, 3HAYUTEMbHO Bbille Y NUL, NPOXWBABLIMX B paloHax C Ype3BblYailHbIM, MAaKCUMarlbHbIM U MOBbILIEHHBIM
pagmaLmoHHbIM puckom (p = 0,02) B cpaBHEHUM C IULaMK, NPOXMBABLUMMM B 30HE MUHUMAIBHOMO PaAMaLIMOHHOIO pucka.

BbiBoa. Hawe nccregoeaHue nokasbiBaeT HEOOXOAMMOCTb [JaNbHEMILETO U3yYeHWs CBA3N MEXOY CMEPTHOCTHIO OT
BonesHeil cuctembl KpOBOOOPALLEHUS M 3MOKAYECTBEHHbIX HOBOODPA30BaHWi C ANUTENbHbIM BO3LENCTBUEM pagvaLimi B
pesynbTaTe NpoxueaHus B6nuau CemmnnanaTuHcKoro SAepHOro NonMroHa.

Knioueeble cnoea: CemunanamuHckull UcnbimamesnbHbil A0epHbIU NOMU20H, 30HbI paduayUOHHO20 pucKa,
CMEPMHOCMb, NPUYUHBI CMEPMLU.
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HOTWXeCIHAE 3apaan LeKKeH Ke3nencok TaHAanFaH agamaap apacbiHaH KaTbiCTbl. "KanTbic GonFaH" emipnik mapTebeci
Bap koropTTbIH apbip MyLLeci yLiH eniMHiH, kyHi MeH cebebi Tekcepinesi.

Hatnxenep. 3eptrenertiH koropt 50,6% ep apampap meH 49,4% ovien agamaap 6ongbl. MoHgaywibl cayneneHyaiH
y3aK ocepiHe YLblparaH ayblil TYPFbIHAAPbIHBIH, ©niMiHiH Heriari cebenTtepiHe KaH aiHambIMbl XyWeCiHiH aypynapbl —
54,7%; icikrep— 20,7%; TbiHbIC any opraHgapbiHbiH, aypynapbl — 7,1%.; 3eptTenetiH koropT 50,6% epkekTepaeH xoHe
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Introduction

The radiation legacy of the Semipalatinsk Nuclear Test
Site (SNTS) is not only the residual radioactive
contamination of its test sites and environmental objects,
but also the consequences of exposure of the population
living in the areas of radioactive fallout. The territory of the
SNTS partially takes the area of Abay, East Kazakhstan,
Pavlodar and Karaganda regions of the Republic of
Kazakhstan. The total area is 18500 square kilometers, the
perimeter is about 600 km. From 1949 to 1963 (the main
dose-forming period), 118 atmospheric nuclear tests were
conducted at the SNTS: 25 - nuclear tests in the form of
ground nuclear explosions, 5 — prepared, but unperformed
ground nuclear explosions; 88 - air nuclear explosions.

The amounts and manifestations of the remote effects
of ionizing radiation depend both on the dose and nature of
irradiation and on the sensitivity of tissues, organs and
organ systems to the effects of ionizing radiation. It is
known that tissues, organs and organ systems that are
more sensitive to radiation realize the effects of irradiation
earlier. However, recovery of disordered functions cannot
be determined by the same correlation, especially in cases
when irradiation is repeated, when acute irradiation is
combined with chronic irradiation [1-2,4].

A number of research studies carried out at the
Research Institute of Radiation Medicine and Ecology, as
well as scientific publications by domestic and foreign
scientists based on the results of scientific research in the
field of radiation medicine [6,9,7,5,8] are devoted to the
issues of medical consequences for the population exposed
to excessive ionizing radiation.

The analysis of the nature of changes in mortality rates
allowed to record their significant excess among the main
groups compared to the control groups, both in terms of
total mortality rates and individual classes of diseases as
causes of death. The average annual rate of total mortality
among the exposed population at a dose of 20 centi-Sievert
and more was significantly higher than in the control group
and ranged from 1915.6-1938.4 cases per 100,000
population, while in the control group it was 1109.2-1902.7
cases. The average annual relative risk was 1.74. The
highest radiogenic risks are registered for cancer (1.87),
diseases of the circulatory system (1.86) and diseases of
the respiratory system (1.93). Lung and bronchial cancer
(27.6%), breast cancer in women (20.5%), cancer of the
gastrointestinal tract (15.2%), cancer of the eye, brain
(8.2%), lymphoid and hematopoietic tissues (9.5%)
prevailed in the structure of cancer mortality of individuals
exposed to radiation. The share and level of mortality rates
from cancer (except for cancer of gastrointestinal tract
organs) were significantly higher by 1.7-2.3 times among
the exposed population compared to the control group. The
obtained results indicated a significant excess of mortality
rates from circulatory system diseases in the main group
and the comparison group, both for the total index and for
individual classes of the most frequently registered
diseases as causes of death [8-9,11]. These data indicate
that even 50 years after the beginning of irradiation in
persons with the established level of effective equivalent
dose of 20 centi-Sievert and higher there is no decrease in
radiation effects of ionizing radiation due to natural
temporary dose reduction. The presence of effects in the
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form of non-cancer diseases in groups of offspring born
from irradiated parents has also been shown, which, in turn,
requires appropriate evidence (indication of pathogenetic
mechanisms) of the possibility of inheritance of stochastic
effects of ionizing radiation of parents by their offspring
[12,13].

Thus, a limited literature sources on main causes of
death of population overexposed to ionized radiation is
available. Therefore, the assessment of causes of death
among individuals exposed to prolonged radiation as a
result of living near the Semipalatinsk nuclear test site is of
interest to the scientific community and practical health
care.

Purpose of the study. Assessment of the death
causes in residents of villages exposed to prolonged
ionized radiation due to living near Semipalatinsk Nuclear
Test Site.

Materials and methods of the study

The initial information for the creating of the study
cohort was based on the data of the project implemented in
1998-2002 to study the state of the thyroid gland in
residents living in the territories exposed to prolonged
exposure to ionizing radiation as a result of living near
Semipalatinsk Nuclear Test Site [14]. A total of 3539 people
were included in the study. In 1998, 3009 people living in
the territories of Abay (Karaul and Sarzhal villages),
Beskaragay (Beskaragai, Dolon and Kanonerka villages),
Borodulikha (Korosteli and Novopokrovka villages) districts
and on the territory of Semey municipal administration
(Kainar village) were examined. From 1999 to 2002, 530
people living in the territories of Abay (Sarzhal village),
Beskaragay (Dolon village), Kokpekty (Kokpekty village)
districts and on the territory of Semey municipal
administration (Kainar and Socialistik villages, Semey city)
were examined. Division by areas of radiation risk was
performed according to the law of the Republic of
Kazakhstan dated December 18, 1992 N 1787-XIl “On
social protection of citizens affected by nuclear tests at the
Semipalatinsk nuclear test site”.

At the first stage of creating the study cohort, cohort
members were randomly selected from the State Scientific
Automated Medical Register (SSAMR) of people affected
by Semipalatinsk nuclear test site.

The registry contains information on each study
participant including passport data, radiation route, vital
status, education, job, availability and numbers of official
documents, as well as medical information and, in case of
death, the cause of death. Each participant included in the
registry is assigned an individual number allowing access to
all information available.

The selection of the cohort for studying the causes of death
of residents of villages exposed to prolonged ionizing radiation
as a result of living near Semipalatinsk Nuclear Test Site was
based on the data for 1998-2002. General information was
used as input parameters: surame (in rare cases first name);
date of birth; sex; place where the study was conducted; the
most radioactively contaminated place of residence (in all
cases coincides with the place of the study).

When the identification of persons who underwent the
study in 1998-2002 was carried out using the SSAMR
database, 299 duplicate records (4 for 1998 and 295 for 1999-
2002) were found out of 3539 persons. Thus, at the cohort
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creation stage of this study, the final number of individuals
totaled 3,240, of which those with a vital status of “Dead”
totaled 1,945. For each member of the cohort with a “Dead”
vital status, the date and cause of death was verified.

For confidentiality purposes, each cohort member is
assigned a unique identification number that corresponds to
the registration card number of a person exposed to
radiation as a result of Semipalatinsk Nuclear Test Site
activities in the SSAMR database.

Informing the study participants on the aims and tasks
of the questionnaire and data collection, as well as their
rights during study participation were signed by each
participant of the project “Study Participant Information
Sheet’ and “Informed Consent on Study Participation”
during individual survey of cohort members (1998-2002).

Statistical analysis was implemented using SPSS version
20 (IBM Corp.) and SNPStat version 2.2.1. All variables were
tested for normality of distribution by the Kolmogorov-Smirnov
statistical criterion. The nonparametric Kraskell-Wallace H-
criterion was used for more than two groups.

Results

The total number of study cohort in the period 1998-
2002 amounted to 3240 people. The largest number of
study participants lived in the territory of the area of
maximum radiation risk - 2390, which is 67.6% of the total
number of those studied (Beskaragay, Kanonerka, Karaul,
Novopokrovka and Socialistik villages). In the territory of
extreme radiation risk 595 people (16.8% of the total
number of surveys) were sampled (Dolon village and
Sarzhal village), in the territory of increased radiation risk -
471 (13.3%) (Korosteli and Semey villages), and in the
territory of minimal radiation risk - 83 people (2.3%)
(Kokpekty village).
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As of April 2024, 1099 members of the cohort were
alive, 1945 people died, 192 people moved out of the study
area, and 4 people have unknown vital status.

The places with residents having the vital status “Dead”
are presented in Table 1.

Table 1.
Places of the cohort with the vital status «Dead».

Ne | District/ village AbS(zLu:t?;:é?ber’ %
Abay district

1.1 |Karaul 352 18,1

1.2 |Sarzhal 130 6,68
Beskaragay district

2.1 |Beskaragay 125 6,43

2.2 |Dolon 113 5,81

2.3 |Kanonerka 238 12,23

3 |Borodylikha district

3.1 |Korosteli 293 15,06

3.2 |Novopokrovka 379 19,49

4 |Kokpekty district

4.1 |Kokpekty | 19 | 098

5 |Semey municipal administration

5.1 |Kaynar 277 14,24

5.2 |Semey 13 0,67

5.3 |Socialistic 6 0,31

The distribution of members of the study cohort with the
vital status “Dead” by gender and nationality was analyzed (Fig.
1). The study cohort consists of 50.6% men and 49.4%
women. The median age at the time of death in the entire study
cohort was Me (Q1-Q3) = 71 (64-76), with a minimum of 22
years and a maximum of 93 years, among men Me = 69 years
and women Me = 72 years. The mean age at death in the
study cohort did not differ significantly by ethnicity (p = 0.1).
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Figure 1. Demographic indicators of the cohort with the vital status «Dead».
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Two main ethnic groups with different lifestyles and diets
can be distinguished in the study cohort: the first includes
Kazakhs and Tatars (57.7%), the second includes Russians,
Ukrainians, Germans and other nationalities (42.3%).

Death causes were grouped according to the
international classification of diseases ICD-10. The main
death causes of the villages residents exposed to prolonged
ionizing radiation are diseases of circulatory system —
54.7%, neoplasms — 20.7%, respiratory system diseases —
7.1% (Fig.2).

Symptoms, signs and abnormalities revealed by clinical
and laboratory tests, not classified under other headings,
accounted for only 5.7% of all causes of death, diseases of
the nervous system - 2.8%; diseases of the digestive
organs - 2.6%; injuries - 1.9%; other causes - 4.6% (Fig. 2).

Life expectancy statistically significantly differed
depending on the area of residence (p = 0.04), however, it
should be noted that the number of residents with the vital
status “Dead” in the area of extreme radiation risk is 12.5%,
maximum - 70.7%, increased - 33% and minimum - 1%.
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Figure 2. Main causes of death in residents of study areas.

Circulatory system diseases as a death cause were
more common in residents of extreme, maximum and

increased radiation risk areas in comparison to residents
living in areas of minimum radiation risk (table 2).

Table 2.
Distribution of death causes according to radiation risk areas.
Death cause Area of extreme | Area of maximum | Area of increased | Area of minimum | Total,
radiation risk, % | radiation risk, % radiation risk, % | radiation risk, % %
Circulatory system diseases 62.2 59.6 59.4 31.3 59.7
Neoplasms 215 233 18.8 43.7 226
Respiratory diseases 7.4 7.0 11.3 12.5 7.8
Diseases of digestive system 3.0 3.2 1.1 0 2.8
Diseases of the nervous system 2.5 2.8 4.1 0 3.0
Endocrine disorder 1.3 2.0 3.4 6.2 2.1
Traumas 2.2 2.0 1.9 6.2 2.1
Total, % 100.0 100.0 100.0 100.0 100.0

contrast to residents of extreme (Dolon and Sarzhal
villages), maximum (Beskaragay, Kanonerka, Karaul,
Novopokrovka and Socialistic villages) and increased
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Neoplasms, respiratory diseases and traumas as
causes of death were more common in residents of
areas of minimum radiation risk (Kokpekty village) in
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(Korosteli village and Semey municipal administration)
radiation risk (Table 2).

Discussion

According to the official data of the Bureau of
National Statistics of the Agency for Strategic Planning
and Reforms of the Republic of Kazakhstan the main
causes of death of residents of the Republic of
Kazakhstan in 2022 are diseases of the circulatory
system - 22.7%, neoplasms - 10.4%, diseases of
respiratory system - 9.8%, accidents, poisonings and
injuries - 8.4% and diseases of digestive organs - 8.0%
(https://stat.gov.kz/en/). The main causes of death
globally include cardiovascular (ischemic heart disease,
stroke) and respiratory diseases (chronic obstructive
pulmonary disease, lower respiratory tract infections) [3].

According to the results of the study, in the study
cohort exposed to radiation as a result of Semipalatinsk
Nuclear Test Site tests, diseases of the circulatory
system - 59.7%, neoplasms - 22.6%, respiratory
diseases - 7.7%, digestive diseases - 2.1%, poisoning
and traumas - 2.1% - also take the first place. The
frequency of such causes of death as diseases of the
circulatory system and neoplasms was higher among
residents of villages exposed to prolonged exposure to
ionizing radiation compared to the national average.
Conversely, the frequency of such causes of death as
diseases of respiratory organs, digestion, poisoning and
traumas in residents of the studied villages was lower
than the national average.

lonizing radiation is known to increase the risk of
cancer, but there are also studies in the literature that
show an increased risk of cardiovascular disease and
stroke in patients who have undergone high-dose
radiation therapy for Hodgkin's disease, breast cancer,
and peptic ulcer disease [16]. In a study conducted in a
cohort of atomic bomb survivors, the Radiation Effects
Research Foundation found a statistically significant
increase in the risk of cardiovascular disease, stroke,
digestive and respiratory diseases [17]. The association
between mortality from circulatory system diseases and
low and moderate doses of ionizing radiation is also
confirmed by a number of authors [17,18].

Conclusion

To summarize, it can be said that the main causes of
death of residents of villages that were exposed to
prolonged ionizing radiation due to living near the
Semipalatinsk nuclear test site are diseases of the
circulatory system, cancer and respiratory diseases. These
results correspond to the main causes of mortality
throughout Kazakhstan, but exceed the average values for
the country as a whole. Thus, our paper still shows the
importance of further study of the relationship between
prolonged exposure to ionizing radiation as a result of living
near the Semipalatinsk nuclear test site and the risk of
mortality from cardiovascular diseases and cancer.
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Abstract

Introduction. Suicide is an urgent medical and social problem of modern society, showing an upward trend in many
countries of the world. according to WHO (2021), 700,000 people die of suicide worldwide, 10-20 times more people attempt
suicide every year,. The majority (77%) of these deaths occur in low- or middle-income countries

Aim: this study aimed to determine of degree of depression among population of Semey city of Abay region in
Kazakhstan.

Material and methods: a cross-sectional study was carried out in the Semey city of Abay region Kazakhstan. A special
questionnaire was used for determining of degree of depression.

Results. A total number of participants was 159, of these 52,8% were male, 47,2% were female, the mean age was
36,92 years. The lowest balls of the Biological factors were in the age group of 31-40 years (5,06 balls). Comparison of
factors according to gender is showed significant difference in biological block (p=0,009). Participants who have college level
of education showed the lowest balls in the biological factors (p=0,000) and psychological health (p=0,000).

Conclusion. Participants showed the presence of risk of all three factors as in the biological, the “basic acquisitions” and
psychological health factors. The level of depression was higher in college graduates and service sector workers.

Key words: depression, suicide, risk factors, Kazakhstan
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1HAO «MeguumHckmin yHuBepcuteT Cemenr, r. Cemen, Pecnybnuka KasaxcraH;
2Acc0|.w|a|.|.V|;| ceMelHbIx Bpaven KaszaxcraHa, ounuan B o6nactn A6awn, r. Cemen, Pecnybnuka
KasaxcTaH.

Beepenue. Cyuuug - akTyanbHas Meauko-couumarnbHas npobnema COBpeMEHHOro 0OLiecTBa, AEMOHCTpUpYHLLast
TEHOEHLMIO K POCTY BO MHOMMX CTpaHax mupa. ExerogHo, no gaHHeiM BO3 (2021), B Mupe ot camoybuiicts ymupaet 700
000 yenosek, B 10-20 pa3s Gorblue NOAE COBEPLUAKOT MOMbITKM camoybuiicTBa. BomnbwmHCTBO (77%) 3TUX CMepTen
MPOVCXOMAMT B CTPaHaX C HU3KUM WM CPEAHUM YPOBHEM LOX0aA.

Llenb uccnemoBaHusi onpedenuTb CTeneHb [fenpeccus cpeau Hacenenus ropoga Cemen Abaiickoit obnactu
KasaxcraHa.

Matepuan v metogbl: 6bIN0 NPOBEAEHO OQHOMOMEHTHOE MoMepeyHoe uccneposaHue B ropoge Cemen Abaiickoi
obnactu KasaxcraHa. [ins onpegeneHus CTeneHu Aenpeccumn MCnomnb3oBarncs cnewnanbHbIi ONPOCHUK.

Pesynbtatbl. ObLiee KONMMYECTBO y4aCTHMKOB cocTaBuno 159 uyenosek, u3 Hux 52,8% myxuuH, 47,2% XEHLWH,
cpeaHuit BospacT 36,92 roga. Camble Huskue 6anbl no Guonoruyeckomy caktopy Gbinn B BopacTHon rpynne 31-40 net
(5,06 6ana). CpaBHeHWe haKTOPOB B 3aBMCMMOCTM OT NOMa NOKasano 3HAYMTENbHYI0 pasHuLy B Buomnormyeckom 6roke
(p=0,009). YuacTHukn, umetolume Bbicluee obpasoBaHue, Mokasanu camble Hu3kue H6annbl no Guonoruyeckomy akropy
(p=0,000) n ncuxonoruyeckomy 3goposbio (p=0,000).

BbiBOABI. YuaCTHWKM MoKa3anu Hanuume pucka no Bcem Tpem haktopam, kak no buonornyeckomy, Tak 1 no «6asoBbim
NpUOBPETEHMAM» 1 MCUXONOrNYECKOMY 3[OPOBbLIO. YPOBEHb AENMpeccun Obin BbIE Y BbIMYCKHUKOB KOMMEmKen M
paboTHMKOB cchepbl 06CIYKMBAHMS.

Knroyeenie crnosa: denpeccus, cyuyud, hakmopsbi pucka, Kazaxcmar.

Tyninpeme
KA3AKCTAH, ABAU OBJNbICbl, CEMEM KAJIACbIHbIH TYPFbIHOAPDI
APACBIHOA cynmuua KAYNIHIH ®AKTOPJIAPbIHbLIH BIPI PETIHAE
DENPECCUA AEHIEUI
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1KeAK «Cemen meanumHanbik yHuBepcuTeTi», Cemen K., KasakctaH Pecny6nukacsil;
2 KasaKcTaHHbIH 0T6acbINbIK gdpirepnep KaybiMaacTbiFbl, AGan obnbicbiHAaFbl dunuan, Cemen K., KasakcTtaH
Pecnybnukacbl.

Kipicne. Cyvuug-anemHiH, kenTereH enpepiHge eCy YpPAICIH KOPCETETH Kasipri KOFamHbIH ©3eKTi MeanuuHanblK-
aneymetTik mMaceneci. Xbin caibiH, OOY (2021) manimettepi OonbiHwa, anemge 700 000 apam cyuumMaTeH KalTbic
Bonagbl, 10-20 ece ken agam e3-e3iHe Kon xymcayFa Toipbicagbl. byn eniMHiH, kenwiniri (77%) Tabbicbl TOMEH HeMece
opTalla feHreiaeri engepae 6onagpi.

Makcartbl: 6yn 3epTrey KasakcTaHHbiH Abaii o6nbickl Cemelt KanacblHbiH, TYpFbiHOApbl apacklHAarbl Lenpeccus
LOPEXECIH aHbIKTayFa baFbITTanfaH.

Kypanpap meH agictep: KasakcraHHblH, Abaii obnbickl Cemelt kanacbiHga 6ip Mesringe KkenpeHeH 3epTrey
Xyprisingi. [lenpeccus fopexeciH aHbIKTay YLUiH apHaibl cayanHama KonaaHbinapl.

Hatmxenep. KaTtbicywbinapabiH, xannbl caHbl 159 agamasl Kypagbl, oHbiH 52,8% - bl epnep, 47,2% - bl anengep,
opTaLia xacel 36,92 xac. bruonorusnbik dhaktopnapabiH, €H Temerri ynannapbl 31-40 xac TobbiHga Gongel (5,06 6ann).
leHgepre 6GannaHbiCTbl (hakTopnapAbl CanbICTbipy Guonmorusnblk Brnokta aiTaprbiKTai albipMalUbbIKTbl  KOPCeTT
(p=0,009). Xorapbl Ginimi 6ap KaTbicywsinap Guonorusnelk daktopnap (p=0,000) xaHe NCUXONMOrVAMBIK LeHCaymblk
(p=0,000) boilbIHWa eH TeMeH bann XuHagbl.
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KopbITbiHAbINap. Katbicywbinap Guonorvsnbik xaHe "Gasanblk catbin anynap" xeHe NCUMXONorvsiiblK geHcayrblK
OoiibiHWwa Gapnblk yw aktop 6GoMbiHWa Kayin 6ap ekeHairiH kepceTTi. Komnemk TynekTepi MeH Kbi3MeT KepceTy
Kbl3MeTKeprnepiHae aenpeccus aeHreni xorapbl 6onabl.

Tytindi ce3dep: denpeccusi, cyuyuo, Kayin hakmopnaps!, KazakcmaH.
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Introduction Materials and Methods. A cross-sectional study was

Suicide is an urgent medical and social problem of modern  carried out in the Semey city of Abay region Kazakhstan. A
society, showing an increasing trend in many countries of the  special questionnaire was used for determining the degree
world. Every year, according to WHO (2021), 700,000 deaths  of depression which could be one of the reasons of suicide.
people die by suicide worldwide, 10 to 20 times more people  This form is work out for investigation among different age
attempt suicide. The majority (77%) of these deaths occurs in ~ cohorts, gender groups, educational attainment, and
low- or middle-income countries [12], [1]. Suicidal behavior ~ occupations, with aimed to identify the level of risk for
lacks simple explanations in scientific terms. It is never caused ~ developing depression and impulses towards suicide
by a single factor or event. The factors that lead a person to  considering a comparison of biological risk factors along
take their own life are numerous and complex. When fryingto  with psychological and social risks. This diagnostic
understand the reasons for suicidal behavior, it is necessary to  instrument, created based on the idea of personal and
consider the individual's physical and mental health, stressful ~ social mental health, facilitates a thorough examination of
life events, as well as social and cultural factors [10]. the basic processes underlying depression and risk of

According to early research findings, less than 10% of  suicide. The examination instrument uses a ten-point scale
individuals with suicidal attempts were found to have a  to estimate all study characteristics, including biological
depressive state [5]. However, when using standardized  factors, «basic acquisitions», and psychological health.
depression assessment tools, depression was detected in  There are the three points according to this scale: High risk:
approximately two-thirds of cases [9], [8], [2]. Depressive  0-2.99; Presence of risk: 3-6.99; Absence of risk: 7-10.
disorder is a common mental illness characterized by The survey was conducted between June 2023 and
prolonged periods of low mood or loss of interest in usual ~ December 2023 in the different public place of Semey city
activities, as well as a diminished ability to experience  of Abay region in Republic of Kazakhstan. The inclusion
pleasure from them [4]. Anyone can get ill by depression. criteria were voluntary agreement to participate in the
People who have history of abuse, loss of relatives, or other  investigation and onset age 18 or elder. The exclusion
high-pressure situations are more vulnerable to depression. criteria were disapproval to participate and citizens from
Women are more susceptible to depression than men. [6].  other regions of Kazakhstan. All persons who took
Many investigations discovered that 3.8% of the population  participation in the study gave written agreement after
suffers from depression, including 5% of adults (6% of  receiving detailed information about the study's aims and
women and 4% of men) and 5.7% is belonged to people  the confidentiality of their individual data. Persons'
aged older than 60. Nearly 280 million people is suffered information was encoded with a unique identifier. The link
depression in the world. [7]. The incidence of depression in  between this identifier and the individual identification
women is about 50% higher than in men. It has been  details was maintained in a file accessible only to the
determined that over than 10% of women during pregnancy ~ database custodian. Access to the encoded (secure)
and after childbirth worldwide suffer from depression [11].  database was granted to other person. Before data
One of the reasons of suicide is depression. The fourth  collection began, the study obtained approval from the
leading cause of death among young people aged 15-29is  Ethics Committee of Semey Medical University. (Protocol

suicide. [3]. No. 4 of November 20, 2021).

This investigation aimed to determine of degree of Statistical analysis
depression among population of Semey city of Abay region We use descriptive statistics for analyze the data
in Kazakhstan. collection. The choose of statistical methods for analysis

was considered according to the type of variables
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examined. The Mean value and its standard deviation were Table 1.
defined, and Student's t-test was used to estimate the  Participant Characteristics (n=159).
significance of the differences. ANOVA was used to define Characteristics N %
the differences between the means of more than two Gender
groups. The data collected were analyzed statistically using Male 84 52,8
SPSS version 20.0. (IBM lIreland Product Distribution Female 75 472
Limited, Ireland). Age (years)
Results To 20 23 14,5
A total number of participants was 159, of these, 84 21-30 54 340
(52,8%) were male,75 (47,2%) were female. Most of the 3140 16 10,1
patients were Kazakh nationality (69,8%). The mean age 41-50 23 145
was 36,9 (SD=16,325) years; max 68 years, min 16 years. Up to 51 43 27'0
. pto ,
The main age group 21-30 years old accounted for 34,0% Nationali
L ationality
of the total study sample. Most of the participants had a Kazakh 1 698
high school education (49,7%), the majority of study Others 43 30’2
participants work in the service sector. The baseline - :
patients’ characteristics are presented in Table 1. Educatlon level
There is no significant difference between factors Higher 79 49,7
according to age groups. The lowest balls of the Biological College 28 17,6
factors were in the age group of 31-40 years (5,06 balls). Secondary i 52 32,7
Comparison of factors according to gender is showed Occupation
significant  difference in  biological block  (p=0,009). Employees 41 25,8
Participants who have college level of education showed Service sector 66 41,5
the lowest balls in the biological factors (p=0,000) and Laborers 7 44
psychological health (p=0,000). Comparison of factors Students 45 28,3
according to age groups, gender, education level and
occupation are presented on the tables 2, 3, 4, 5.
Table 2.
Comparison of factors according to age groups.
Block Age (years) AVOVA
To 20 21-30 31-40 41-50 Up to 51
Biological factors M (+SD) 5,62 (+2,11) | 546 (£1,32) | 506 (£1.16) | 517 (+1,00) | 523 (£1.20) Eia(’éi%o’
“Basic acquisitions” M (+SD) 6,70 (£1,26) | 6,45(+1,25) | 6,21 (£1,08) | 6,37 (x1,24) | 6,32 (£1,24) ;6075327
Psychological health M (+SD) | 6,74 (£1.17) | 6,39 (£1.39) | 6,55 (£0,83) | 6.10 (£0.94) | 634 (+1,18) 5250496%0’
Table 3.
Comparison of factors according to Gender.
Block Gender t, df, p
Male Female
Biological factors M (SD) 5,07 (+1,48) 5,64 (+1,18) t=-2,663; df=157; p=0,009
“Basic acquisitions” M (+SD) 6,35 (+1,20) 6,49 (+1,25) t=-0,706; df=157; p=0,481
Psychological health M (+SD) 6,25 (+1,15) 6,57 (+1,23) t=1,683; df=157; p=0,094
Table 4.
Comparison of factors according to Education level.
Education level
IR Higher College Secondary AR
Biological factors M (SD) 5,87 (£1,10) 4,56 (+1,69) 4,95 (+1,26) F2=14,578, p=0,000
“Basic acquisitions” M (+SD) 6,61 (x1,17) 6,02 (+1,28) 6,34 (£1,23) F2=2,661, p=0,073
Psychological health M (£SD) 6,76 (£1,17) 5,72 (£1,09) 6,22 (£1,11) F2=9,623, p=0,000
Table 5.
Comparison of factors according to Occupation.
Occupation
2l Employees | Service sector Laborers Students Qusls
Biological factors M (£SD) 534 (x1,13) 477 (x148) [511(x141)  16,21(£0,93) |Fs=11,781, p=0,000
“Basic acquisitions” M (xSD) 16,29 (£1,19)  |6,15(%£1,28) 16,61 (¥1,09) 16,89 (¥1,07) |Fs=11,781, p=0,000
Psychological health M (+SD) 6,30 (+1,15)  |5,96 (+1,07)  |6,37 (+1,38) 7,15 (+1,05) |F3=3,67, p=0,014
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Discussion

The cluster of biological factors is estimated by a ten-
point scale, which help to define the biological
predisposition ~ between  pathological and  normal
development on such variables as: genetics, delivery
complications and the first years of life, developmental
disease in childnood and adolescence, psychological
health. The mean level of biological factors in the
participants was 5,34 (95% CI: 5,12-5,55) balls SD=1,38,
minimal was 0,75 balls, maximal 7,50 ball. This level is
corresponding to presence of risk.

According to age group biological factors was better in
the age group of to 20 years, the worse balls was in the age
group of 31-40 years but this difference was not significant
(p=0,628). According to gender female participants had
better results in the biological factors, this difference was
significant (p=0,009).These persons who had higher
education level biological factors were better in the
comparison with people with college and secondary
educational level, the worse balls of biological factors was
in college graduates, the difference was significant
(p=0,000). Students had better level of biological factors
with comparison of employees, service sector workers and
laborers. The worse balls were on the service sector
workers this difference was significant (p=0,000).

The “basic acquisitions” block takes attention the
deficiency or presence of certain essential acquisitions, and
the level of mental health development is identified based
on this scale. This ten-point scale section allows for the
assess the level of maladaptive and adaptive mental health,
as well as the lack and existence of the considered basic
acquisitions including: confidence - disbelief, independence
- vulnerability; confidence - doubt, guilt, shame; initiative -
feelings of inferiority, restraint; diligence - avoidance of
stress and difficulties; responsibility - irresponsibility;
transparency - closeness. The mean level of “basic
acquisitions” in the participants was 6,42 (95%Cl: 6,22-
6,61) balls SD=1,22, minimal was 3,86 balls, maximal 9,14
ball. This level is corresponding to presence of risk.

In the age group analysis, “basic acquisitions” were
more favorable for individuals under 20 years old, while the
lowest scores were observed in the 31-40 age group;
however, this difference was not significant (p=0.731). In
terms of gender, female participants performed better in
"basic acquisitions," but this difference was also not
significant. (p=0,481). Participants with higher education
had more balls in the basic acquisitions in the comparison
with people with college and secondary educational level,
the worse balls were in college graduates but this difference
was not significant (p=0,073). Students had better level of
“basic acquisitions” factors with comparison of employees,
service sector workers and laborers, the worse balls were in
service sector workers the difference was significant
(p=0,000).

The psychological health block assesses the lack or
presence of particular elements of mental health. Using a
ten-point scale, this section measures the range between
maladaptive and adaptive levels of psychological health, as
well as the lack and presence of key psychological health
characteristics, which include: personal identification; the
existence of a positive life scenario; decision-making skills;
an internal locus of control; and personal resources. The
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mean level of psychological health in the participants was
6,40 (95%Cl: 6,21-6,59) balls SD=2,00, minimal was 3,20
balls, maximal 9,00 ball. This level is corresponding to
presence of risk.

In the analysis of age groups, the psychological health
block scored higher in individuals under 20 years old, while
the lowest scores were found in the 41-50 age group;
however, this difference was not significant (p=0,465).
Regarding gender, female participants showed better
results in the psychological health block, but this difference
was also not significant (p=0,094). Participants with higher
education had more balls in psychological health block in
the comparison with people with college and secondary
educational level, the worse balls were in college
graduates, the difference was significant (p=0,000).
Students had better level of psychological health block with
comparison of employees, service sector workers and
laborers. The worse balls were on the service sector
workers this difference was significant (p=0,014).

Conclusion

Participants showed the presence of risk of all three
factors as in the biological, the “basic acquisitions” and
psychological health factors. The level of depression was
higher in men rather than women due to low balls in the
biological, the “basic acquisitions” and psychological health
factors. Age group to 20 years showed better results in all
factors with comparison the other age group. The level of
depression was higher in college graduates and service
sector workers due to low balls in all three factors.
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Abstract

Introduction. In recent years, Kazakhstan has seen changes in the structure of morbidity among the adult population,
especially in major chronic diseases such as circulatory, respiratory and genitourinary diseases. Analyzing these trends by
region, including the city of Talgar in Almaty Oblast, is necessary to improve health services and preventive measures.

Aim: to study the dynamics of morbidity of diseases of the circulatory system, respiratory organs and urogenital system
among the adult population of Talgar city in Aimaty region for the period 2016-2021.

Materials and methods. The study was conducted on the basis of statistical data collected on the adult population of
Talgar city (18 years and older) in the period from 2016 to 2021. The analysis included general and primary morbidity in three
main groups of diseases: diseases of the circulatory system, diseases of the respiratory system and diseases of the
genitourinary system. The methods of comparative analysis, descriptive statistics, and chi-square were used.

Results. The incidence of circulatory and respiratory diseases showed a significant decrease in 2020 and 2021, due to
the COVID-19 pandemic. At the same time, the highest increase in incidence was observed in 2018-2019, especially among
women. The morbidity of the genitourinary system also showed a gender distribution with a predominance among women
(about 75% of all cases). The overall dynamics showed a steady downward trend in morbidity in the last two years.

Conclusion. Stable gender differences indicate the need to develop preventive measures that take into account the
peculiarities of men's and women's health. Restoring access to routine medical care and preventive examinations will be an
important step in improving the health of the population.

Keywords: circulatory system diseases, respiratory system diseases, genitourinary system diseases, Talgar city, Almaty region.

Pesiome
OCOBEHHOCTU OPrAHU3ALMM MEJJMLIVIHCKOVI nomMoiLiuum
NMALWMEHTAM C COLIMANTBHO 3HAMMMBIMM 3ABOJIEBAHUAMMU
B rOPOAE TANTIAP AJIMATUHCKOMU OBJIACTU

Aurynb Taxxuesal, https://orcid.org/0000-0002-8983-1868
Cayne UckakoBaz?, https://orcid.org/0000-0002-7361-1836

THAO «Kasaxckuin HaunoHanbHbIii MeamumHcKmi YHuBepcuteT umenu C.[1. AccheHgusipoBay,
r. AnmaTbl, Pecnybnuka KasaxcraH;
2HAO «MeauumHckuin yHuBepcuteT AcTaHa», r. AcTaHa, Pecny6nuka KasaxcraH.

BeepeHne. B nocneghue rogbl B KasaxcTaHe HabniojatoTcs M3MeHeHUs B CTpyKType 3aboneBaemocTu cpegu
B3pOCMOr0 HacemneHusi, OCODEHHO NO OCHOBHBbIM XPOHWYECKUM 3ab0neBaHWsM, TakuMm Kak 6OMesHu CUCTEMb
KPOBOOOPALLEHNS, OPraHOB AbIXaHUs N MOYENONOBON CUCTEMBI. AHANN3 3TUX TEHOEHUWA B pa3pe3e OTAENbHbIX PErvioHOB,
BKMOYas ropop Tanrap B AnMaTuHCKOA 06nacti, Heobxoaum NS YNyylweHUs MegULMHCKUX YCIyr U nMpodunaKTnieckmx
mep.

Llenb: n3yuntb AnuHamuky 3abonesaemocTit 60ne3HsMI CUCTEMbI KPOBOOBPALLEHMS, OPraHOB AbIXaHWst U MOYENOMOBOM
CMCTEMbI Cpeam B3pOCMOro Hacenexus ropoaa Tanrap B AnmaTuHckon obnacTu 3a nepuog 2016-2021 rogos.

Martepuanbi u MeTtoabl. VccnegoBaHne NpoOBEAEHO HA OCHOBE CTATUCTUYECKWX AaHHBIX, COBPaHHbIX MO B3POCIOMY
HaceneHnuto ropopa Tanrap (18 net u crapwe) B nepuog ¢ 2016 no 2021 rogbl. AHanu3 BKIoYan 06Uy W NEPBUYHYIO
3aboneBaemMocTb N0 TPEM OCHOBHbIM rpynnam 3aboneBaHwin: GonesHn cuctembl KpoBoobpalyeHus, GonesHu opraHoB
OblXaHus M OOMe3HW MOYEenonioBOM CUCTEMbI. Mcnonb3oBaHbl METOAbl CPaBHWUTENBHOMO aHanusa, OnucaTenbHOM
CTaTUCTUKM, X1-KBagparT.

Pe3ynbTatbl uccnepgoBaHums. 3abonesaemMocTb DONMesHAMM CUCTEMbI KPOBOOOPALLEHNS U OpraHoB [bIxaHus nokasana
3HaumnTenbHoe cHkeHne B 2020 n 2021 rogax, uTto cBs3aHo ¢ naHgemuen COVID-19. B 1o xe Bpemsi, HanbonbLumiz pocT
3abonesaemocTu Habnwopancs B 2018-2019 rogax, ocobeHHO cpean xeHWwuH. 3abonesaeMocTb MOYENONOBOW CUCTEMBI
TaKkke JEeMOHCTpUpOBana reHaepHoe pacnpefeneHue ¢ npeobnagaHuem cpeau XeHLuH (okono 75% OT Bcex Crydvaes).
Obwwas ouHaMmuka nokasana yCToN4MBYHO TEHAEHLMIO K CHUKEHWIO 3a60neBaeMOCTH B NocreaHue ABa roga.
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BbiBoabl. CTabunbHble reHaepHble pasnuuns ykasblBatoT Ha HeoBXOAMMOCTb pa3paboTkn NPOodUNaKTUYECKUX Mep C
Y4YETOM 0COBEHHOCTEN MYXKCKOTO W KEHCKOrO 340poBbs. BOCCTaHOBNEHWE AOCTYNHOCTU NNAHOBOM MEAMLIMHCKON NMOMOLLM
npocbmnakmqecmx OCMOTpPOB 6yneT BaXHbIM 3Tanom B yny4lleHnn 300p0BbA HaCeneHus.

Knioueeble cnoea: 6onesHu cucmembl KposoobpaweHus, 60ne3HU opaaHo8 ObixaHus, 60ne3HU Mo4enonogol
cucmembl, 20p00 Taneap, AnMamuHckasi obnacm.

Tywingeme
AJIMATbI OBJ1bICHBI, TAJIFAP KAJIACBIHOA SJIEYMETTIK MAHbI3bI
BAP AYPYJIAPbI BAP HAYKACTAPFA MEOULIUHANDBIK KOMEK
KOPCETYAI ¥MbIMAACTbIPYAbIH EPEKIUENIKTEPI

Aurynb Taxxuesal, https://orcid.org/0000-0002-8983-1868
Cayne Uckakoraz, https://orcid.org/0000-0002-7361-1836

L«C.XK. AcdenauspoB atbiHaarbl Kasak ¥n1Tbik MeanumHa YHusepcuteTi» KeAK, AnmaTthl K., KasakctaH
Pecny6nukacsi;
2 "AcTaHa meguumHa yHuBepcuTteTi" KeAK, AcTtaHbl K., KasakctaH Pecnybnukachbl.

Kipicne. CoHrbl xbingapbl KasakcTaHna epecek TypFbiHAAp apackiHaa, SCipece KaH aHarbiMbl XYWeCiHIH, ThIHbIC any
OpraHAapbiHbIH,  K8HE HECEM-XbIHbIC KYWECHIH aypynapbl CWSIKTbI  Heriari  co3binmanbl aypynap 6ofblHLa
CbIpKaTTaHyLLbIMbIK KypbiibiMbiHAA e3repicTep Oaiikanagsl. Anmatsl o0nbicbiHAaFbl TanFap KanacblH Koca anfFaHia,
XekenereH eHipnep beniticiHge ocbl ypAiCTepai Tanaay MeauUmMHanblK Kbi3MeTTep MeH anfblH any WwapanapblH xakcapTy
YLWiH KaxeT.

Makcatbi: 2016-2021 xbingap keseHiHae Anmatbl 06nbicbiHAaFbl TanFap KanacblHblH epecek TypFblHAapbl apackbiHaa
KaH aliHanbiMbl XyWeci, TbiHbIC amy OpraHLapbl XOHe HECEen-XblHbIC XYWeCi aypynapbiMeH CblpKaTTaHyLbIbIKTbIH
AVHAMUKaCbIH 3epaeney.

Matepuanpap meH agictep. 3epttey 2016-2021 xbingap apanbifbiHga TanFap KanacblHbiH, (18 xac xaHe opaH
KOFapbl) epecek TypFbiHAapbl DOMbIHLLA XMHANFaH CTaTUCTUKAbIK AEPEKTEP HerisiHae XKyprisingi. Tanaay aypynapabliH, yL
Heri3ri ToObl GoibIHLA Xanmbl xaHe 6acTankbl aypyllaHAbIKTbl KaMTblgbl: KaH aiHanbIMbl XYMECHIH aypynapbl, ThIHbIC
any XyWeciHiH aypynapbl X8He TeHUTYpapusanblK XyWeHiH aypynapbl. CanbiCTbipMansl Tangay, cunattamanbik
CratucTuka, Xu-kBagpat a4icTepi KongaHbingp!.

3epTTey HaTkenepi. KaH aiHanbiMbl XyWeci MeH ThiHbIC any Xyiteci aypynapbiHbiH xuiniri 2020 xoHe 2021
Kblngapbl anTapnbikTan TemeHgereHiH kepcetti, Byn COVID-19 nangemuscbiMeH 6ainaHbiCTbl. COHbIMEH KaTap,
aypywaHabiKTbiH, eH, ken ecyi 2018-2019 xbingapsl, acipece anengep apacbiHaa baikangbl. Hecen-XblHbIC XyHeCiHIH
XKuiniri COHbIMEH KaTap awengep apacbiHga leHpepnik Tapanygbl kepceTTi (6apnblk xaFgannapabiH, wamameH 75%).
YKannbl AuHaMuka COHFbI €Ki Xblga aypyabiH TOMeHAEYiHIH TYpaKTbl TEHOEHLMSACHIH KOPCETTI.

KopbITbiHAbI. TypakTbl reHaepnik ambipmMalubinbiKTap eprep MeH onengepaiH AeHCaynbiFbiHbIH, epeKLIeniKTepiH
eckepe OTbIpbIN, anfblH any LlwapanapblH 93iprey KaxeTTiniriH kepceteni. Xocnapnbl MeguuMHanbIK KeMek neH
npocunakTukanblK TekcepynepaiH, KomxeTiMainiriH KannbiHa KenTipy XamnblKTbiH, AeHCAYMbIFbIH XaKcapTyablH, MaHbI3abl
keaeHi bonagpl.

TytiH ce3dep: KaH aliHanbiMbi XyUeCiHiH aypynapbl, MbiHbIC any opeaH0apbIHbIH aypynapbl, HeCeNn-bIHbIC XyUeCiHiH
aypynapbi, TanFap Kanacsl, AnMambi 06/bICkI.

For citation / Jna yumuposaHus / [Jaliekce3 ywiH:

Tazhiyeva A., Iskakova S. Features of the organization of medical care for patients with socially significant diseases in
the city of Talgar, Almaty region // Nauka i Zdravookhranenie [Science & Healthcare]. 2024. Vol.26 (4), pp. 76-83. doi
10.34689/SH.2024.26.4.010

Taxuesa A., Uckakosa C. OcoBEHHOCTW OpraHM3aLmun MeaWLMHCKOM MOMOLLM NauueHTam C CouparnbHO 3HaYMMbIMM
3aboneBaHusimu B ropoge Tanrap AnmaTtuHckod obnactu // Hayka n 3gpaBooxpaHenue. 2024. T.26 (4). C. 76-83. doi
10.34689/SH.2024.26.4.010

Taxueea A., Mckakosa C. AnmaTbl 0BribiChl, TanFap KanacbliHaa 9neymeTTik MaHbI3bl 6ap aypynapbl bap HaykacTapFa
MeauLMHarnbIK KOMeK KepceTyai yibiMaacTbipyablH, epekweniktepi // Foinbim xaHe [eHcaynbik cakray. 2024. T.26 (4). b.
76-83. doi 10.34689/SH.2024.26.4.010

Introduction impact on the quality of life of the population and
For successful organisation of medical care for patients ~ requiring significant resources for their prevention,
with socially significant diseases, it is important to consider ~ diagnosis and treatment. These diseases include
demographic, socio-economic and behavioural factors that  cardiovascular diseases, cancers, diabetes mellitus,
influence health literacy [4,18]. chronic respiratory diseases and others that result in
Socially significant diseases represent one of the high levels of morbidity and mortality. These diseases
most serious public health problems, having a significant ~ not only increase the burden on the health care system,
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but also significantly affect the socio-economic
development of regions [3,13].

WHO has prioritised implementation research, built
local research capacity in low- and middle-income
countries, and improved data collection and surveillance
systems. The focus is on supporting countries to develop
effective research programmes and leveraging partnerships
to address NCD research gaps, especially in resource-
limited settings [11,14].

Almaty region, and in particular the city of Talgar, is not
an exception. In this region there is a significant prevalence
of socially significant diseases, which requires improvement
of the organisation of medical care. Effective organisation of
medical care for such patients is a key factor in reducing
morbidity rates, improving the quality of life of patients and
reducing the financial burden on the health care system.
Despite the existing achievements in medical care in
Kazakhstan, many issues regarding accessibility and quality
of medical services remain unresolved, especially in the
regions. In Talgar, as in many other cities, there is a need
for a comprehensive approach to the treatment and
prevention of socially significant diseases. Existing
problems include lack of qualified personnel, inadequate
equipment of medical facilities, and insufficient coordination
between different levels of medical care [7,2].

The purpose of this study is to investigate the dynamics
of morbidity of diseases of the circulatory system,
respiratory organs and urogenital system among the adult
population of Talgar city in Almaty region for the period
2016-2021.

Thus, this study is aimed at identifying and solving
problems in the organisation of medical care for patients
with socially significant diseases, which will improve the
health of the region's population and reduce the socio-
economic burden of these diseases.

Materials and methods.

The materials of the study were official statistical data of
the State Clinical Hospital ‘Talgar Central District Hospital

1600,0
1400,0
1200,0
1000,0
800,0
600,0
400,0
200,0

0,0

2016 2017

2018

(CDH)" in Almaty region for the period 2016-2021. We
analysed the general and primary morbidity of the
population with diseases of the circulatory system,
respiratory organs and genitourinary system by sex in
Talgar city of Almaty region among adults (18 years and
older). These nosologies were taken for analysis due to
high prevalence among the residents of Talgar city of
Almaty region and the need to develop practical
recommendations to improve the organisation of medical
care in CDH.

The mean value and standard error were calculated for
morbidity indicators. The general morbidity of the population
was calculated per 100 thousand population. Pearson's chi-
square was used for primary and general morbidity. A p-
value <0.05 was considered statistically significant.
Statistical analysis provided using IBM SPSS Statistics
package as well as Microsoft Excel programs.

Results

There was an increase in incidence between 2016
and 2019, but a sharp decline began in 2020, which can
be attributed to the COVID-19 pandemic, which affected
diagnosis and access to care. After peaking in 2017,
incidence has been declining. The strong drop in 2020 is
likely due to the pandemic and the imposition of
restrictions (masking, isolation) that may have reduced
the spread of respiratory infections. The incidence
peaked in 2019, followed by a sharp decline, possibly
due to the pandemic, which may also have affected the
diagnosis and treatment of diseases in this category. All
three disease groups show a sharp decline in 2020,
likely due to the impact of the COVID-19 pandemic,
changes in access to health services, and a reorientation
of resources to deal with the pandemic. There is a slight
recovery in 2021, but rates remain below pre-pandemic
levels. This analysis points to the need for further
research on the impact of the pandemic on chronic
disease diagnosis and prevention (Figure 1).

\v/

2019 2020 2021

—e—Diseases of the circulatory system

Diseases of the respiratory system

Diseases of the genitourinary system

Figure 1. Prevalence of circulatory, respiratory and genitourinary diseases in Talgar city, Almaty region.

Table 1 presents data on the population of Talgar city in
Almaty region for 2016-2021, divided into women, men and
total population. The population of Talgar city has been
increasing over the period under review. In 2016, the total
population was 1,943,109 and in 2021, it increased to
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2,149,900. This is an increase of 10.6 per cent over the five
years. In 2016, the female population was 983,108 and in 2021
itis 1,089,331. This is an increase of 10.8 per cent. In 2016, the
male population was 960,001 and in 2021 it will be 1,060,569,
an increase of 10.5%. Women have always made up a slightly
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larger proportion of the population than men, and this gap is
gradually widening. In 2016, women made up 50.6 per cent of
the population and men 49.4 per cent. By 2021, the ratio has
changed slightly, with women making up 50.7 per cent and
men 49.3 per cent. On average, population growth is
approximately 2% per year. The highest population growth is
observed from 2018 to 2019 (difference in total population -
60,416), which may indicate a high natural increase or
migration processes. Talgar city in Almaty region shows a
steady population growth from 2016 to 2021. The number of
women is slightly higher than men, and this ratio is maintained
with slight changes.

Table 1.
Population of Talgar city in Almaty region.

Years Female Male Total
2016 983 108 960 001 1943109
2017 1000 313 975798 1976 111
2018 1024 323 997 162 2021485
2019 1043 952 1016 949 2060901
2020 1065 814 1035 399 2101213
2021 1089 331 1060 569 2 149 900

Table 2 provides data on the incidence of circulatory

system diseases among the adult population of Talgar city
in Almaty region for 2016-2021. The data include total and
primary morbidity divided by sex. The total number of cases
of circulatory system diseases fluctuates over the period. In
2016, the total number of cases was 10,113 and it gradually
increased, peaking in 2018 (27,869 cases). Then in 2019
there was a decrease to 21,930 cases and the lowest
numbers were in 2020 (11,503 cases). Women have a

higher incidence rate than men. For example, in 2016,
women accounted for 54.6 per cent of all cases and men
45.4 per cent. This trend has continued, although the gap
between male and female rates is narrowing slightly.
Primary morbidity also varies, peaking in 2017 at 9,187
cases and declining to 3,760 cases by 2019. There is an
increase to 5,000 cases in 2020 before declining again in
2021 to 3,950 cases. Women led the primary incidence until
2020, but in 2020 men began to account for a larger
proportion of primary cases (65.3 per cent) and in 2021
men again led (55.9 per cent). This change can be
attributed to a variety of factors, including age, access to
care, and other social and health conditions. The trend for
the entire period 2016-2021 is a total incidence of 111,282
cases, of which 59.7% among females and 40.3% among
males.

The primary morbidity for the same period was 31,987
cases, where 52.9 per cent were women and 47.1 per cent
were men. Women have higher rates of both total and
primary morbidity compared to men, but the gap has been
narrowing in recent years.

Primary morbidity increased in 2020, especially among
men, which may indicate a change in risk factors or
diagnostic conditions. Total morbidity peaked in 2018,
followed by a significant decline, which may be due to
improvements in preventive measures, diagnostic capacity,
or changes in disease recording and reporting methods.
When calculating the chi -square, p-values are significantly
below the standard level of significance, indicating
significant differences in the distribution of total and primary
morbidity among men and women in different years.

Table 2.
Diseases of the circulatory system in Talgar city, Alimaty region among adults (18 years and older).
Morbidity Primary incidence
Years
Female Male Total Female Male Total

2016 5519 4594 10113 1744 1412 3156

(54,6+0,50) (45,420,50) (9,0940,09) (55,30,89) (44,7+0,89) (9,870,17)
2017 15872 9870 25742 5550 3637 9187

(61,70,30) (38,3+0,30) (23,1£0,13) (60,4+0,51) (39,60,51) (28,7+0,25)
2018 16796 11073 27869 3909 3025 6934

(60,3+0,29) (39,7+0,29) (25,040,13) (56,4+0,60) (43,6+0,60) (21,7+0,23)
2019 13478 8452 21930 2243 1517 3760

(61,5+0,33) (38,5+0,33) (19,74£0,12) (59,7+0,80) (40,3+0,80) (11,8+0,18)
2020 6966 4537 11503 1736 3264 5000

(60,6+0,46) (39,4+0,46) (10,3£0,09) (34,7£0,67) (65,3£0,67) (15,6+0,20)
2021 7810 6315 14125 1740 2210 3950

(55,3+0,42) (44,7£0,42) (12,7£0,10) (44,1£0,79) (55,9+0,79) (12,3+0,18)
Total 66441 44841 111282 16922 15065 31987

(59,7+0,15) (40,3+0,15) (100,040,0) (52,9+0,28) (47,1£0,28) (100,040,0)

Dynamics of | 44 5 375 397 023 56,5 25,2
growth (%)
Chi-square: 301.04 Chi-square: 1104.94
p-value; 5.98x10-63 p-value: 1.14x10-2%

Table 3 shows data on the incidence of respiratory
diseases among the adult population of Talgar city in
Almaty region for 2016-2021. Data on total and primary
morbidity are included, divided by sex. The overall morbidity
varies by year. In 2016, 23,609 cases were recorded, after
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which the rate increased to a maximum in 2018 (28,763
cases). There was then a significant decrease in 2019 and
2020 (to 12,185 cases in 2020), and it increased slightly to
15,720 cases in 2021. In 2016, men accounted for the
majority of the incidence (77.4 per cent), but this changes
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from 2017, with women starting to make up a larger
proportion of the incidence. In 2021, women accounted for
55.3 per cent and men for 44.7 per cent. This may be due
to changes in working conditions, access to medical care or
other social factors. Primary morbidity also varies. In 2016,
17,114 cases were reported, with a subsequent increase to
a peak in 2018 (25,305 cases). Thereafter, there is a
decline to 10,981 cases in 2021. As with the overall
incidence, males dominated in 2016, but then from 2017
onwards, females begin to make up the majority of the
primary incidence. In 2021, women accounted for 69.1 per
cent of primary cases and men for 30.9 per cent, indicating
a significant gender shift over the period. For the entire
period 2016-2021, the total incidence of respiratory
diseases was 128,788 cases, of which 50.8% were female
and 49.2% male. This is an almost equal distribution,

although at the beginning of the period males were
significantly more predominant. The 6-year primary
morbidity was 106,076 cases, of which 53.9 per cent were
female and 46.1 per cent male. Respiratory morbidity
shows an interesting dynamic initially males predominated,
but from 2017 onwards females started to account for a
larger proportion of both total and primary morbidity. The
peak incidence was recorded in 2017 and 2018, with a
subsequent decrease in 2020, which may be due to changes
in environmental conditions, social factors or preventive
measures. Gender differences in incidence may be related to
differences in exposure to risk factors such as smoking,
working conditions, access to health services and other
factors. Chi-square indicates significant differences in the
distribution of total and primary morbidity of respiratory
diseases in the population between men and women by year.

Table 3.
Respiratory diseases in Talgar city, Almaty region among adults (18 years and older).
Morbidity Primary incidence
Years
Female Male Total Female Male Total

2016 5343 18266 23609 4695 12419 17114

(22,6%0,27) (77,420,27) (18,3+0,25) (27,410,34) (72,6%0,34) (16,1£0,11)
2017 16220 11971 28191 14287 10550 24837

(57,5+0,29) (42,50,29) (21,940,25) (57,5+0,31) (42,5+0,31) (23,4+0,13)
2018 16551 12212 28763 14644 10661 25305

(57,5+0,29) (42,50,29) (22,3+0,25) (57,9+0,31) (42,1£0,31) (23,9+0,13)
2019 11729 8591 20320 9975 7259 17234

(57,7+0,35) (42,3+0,35) (15,840,26) (57,940,38) (42,1£0,38) (16,2+0,11)
2020 6919 5266 12185 6018 4587 10605

(56,8+0,45) (43,2+0,45) (9,5+0,27) (56,7+0,48) (43,3+0,48) (10,0+0,09)
2021 8695 7025 15720 7590 3391 10981

(55,3+0,40) (44,7+0,40) (12,2+0,26) (69,1+0,44) (30,9+0,44) (10,4+0,09)
Total 65457 63331 128788 57209 48867 106076

(50,8+0,14) (49,240,14) (100,040,00) (53,9+0,15) (46,1£0,15) (100,0+0,0)

Dynamics of 62,7 -61,5 334 61,7 -72,7 -35,8
growth (%)
Chi-square: 9222.38 Chi-square: 6284.85
p-value: 0.0 p-3HaveHme: 0.0

Table 4 presents data on the morbidity of
genitourinary diseases among the adult population of
Talgar city in Almaty oblast for 2016-2021. The
information includes total and primary morbidity,
disaggregated by sex. The overall incidence fluctuates
by year, starting with 10,033 cases in 2016 and peaking
in 2019 (16,568 cases). There is then a sharp decline, to
5,746 cases in 2020 and 3,900 cases in 2021. Women
significantly dominate the overall incidence. In 2016,
women accounted for 75.6 per cent of cases and this
trend continued throughout the period, with the highest
preponderance in 2019, when women accounted for 83.5
per cent of cases. Males accounted for a smaller
proportion, ranging from 16.5% to 33.6% by year.
Primary incidence also varies. There were 6,717 primary
cases in 2016, with a peak in 2018 (8,555 cases),
followed by a decline in 2020 to 3,402 cases and 1,180
in 2021. Women also lead in primary incidence. In 2016,
they represented 69.0 per cent of all primary cases,
rising to 82.3 per cent in 2019. In 2021, women
accounted for 71.9% of all new cases, while men
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accounted for 28.1%. In the trend for the whole period
2016-2021, the total incidence was 63,050 cases, of
which 75.4% were females and 24.6% were males. The
primary morbidity over the 6 years was 34,260 cases,
where 76.1% were women and 23.9% were men.
Women have a significantly higher incidence of
genitourinary diseases compared to men. This may be
due to biological and physiological peculiarities of the
female organism, as well as to better diagnosis and
more frequent requests for medical assistance among
women. The significant decline in both total and primary
morbidity in the last two years may be due to the impact
of the COVID-19 pandemic, which may have limited
access to health facilities and diagnosis. In 2019, there
is a significant increase in both total and primary
morbidity, especially among women, which may be due
to improved diagnosis or an increase in the number of
patients seeking care. Both p-values are significantly
less than 0.05, indicating that there are statistically
significant differences in the distribution of morbidity and
primary morbidity between males and females by year
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Table 4.
Diseases of the genitourinary system in Talgar city, Almaty region, among adults (18 years and older).
Morbidity Primary incidence
Years
Female Male Total Female Male Total

2016 7584 2449 10033 4633 2084 6717

(75,60,43) (24,4+0,43) (15,940,37) (69,0+0,56) (31,0+0,56) (19,640,21)
2017 8934 3321 12255 5320 1600 6920

(72,940,40) (27,1£0,40) (19,4%0,36) (76,9+0,51) (23,1£0,51) (20,2+0,22)
2018 10433 4115 14548 6548 2007 8555

(71,7£0,37) (28,3+0,37) (23,120,35) (76,50,46) (23,5+0,46) (25,040,23)
2019 13831 2737 16568 6159 1327 7486

(83,5+0,29) (16,5+0,29) (26,3+0,34) (82,3+0,44) (17,7£0,44) (21,9+0,22)
2020 4149 1597 5746 2558 844 3402

(72,2+0,59) (27,8+0,59) (9,1120,38) (75,20,74) (24,8+0,74) (9,93+0,16)
2021 2590 1310 3900 848 332 1180

(66,40,76) (33,6+0,76) (6,1940,39) (71,9¢1,31) (28,1+1,31) (3,440,10)
Total 47521 15529 63050 26066 8194 34260

(75,4£0,17) (24,6£0,17) (100,0£0,0) (76,1£0,23) (23,940,23) (100,0+0,0)

Dynamics of 65,8 -46,5 -61,1 -81,7 -84,1 -82.4
growth (%)
Chi-square: 931,92 Chi-square: 360,61
p-value: 3,29¢e-199 p-value: 9,08e76
Discussion where efforts to improve disease detection are ongoing [8].

The incidence of genitourinary diseases among the
adult population of Talgar city in Almaty region for the
period 2016-2021 shows significant fluctuations. The overall
incidence varies from 10,033 cases in 2016 to a peak of
16,568 cases in 2019, followed by a sharp decline in 2020
and 2021 to 5,746 and 3,900 cases, respectively. Primary
morbidity has a similar pattern, with a peak of 8,555 cases
in 2018 and a significant decline in the last two years. The
analysis shows a significant predominance of morbidity
among women. Women account for about 75.0% of all
cases of total morbidity and 76.0% of primary morbidity over
the entire observation period. This imbalance may be
related to the biological characteristics of women, including
diseases specific to them, such as urinary tract infections
and hormonal changes during reproductive age and
menopause. It is also noted that women are more likely to
seek medical attention and be diagnosed at earlier stages
of disease. The study also confirms that gender differences
in health care-seeking behaviour can significantly affect the
timeliness of treatment and diagnosis of diseases [6]. The
sharp decline in both total and primary morbidity in 2020
and 2021 is likely due to the COVID-19 pandemic.
Pandemic-related restrictions, reduced visits to hospitals
and clinics for routine check-ups and procedures, and a
shift of medical resources to coronavirus control may have
affected timely detection and diagnosis of genitourinary
diseases. The decrease in referrals may also be due to
patients' fears of COVID-19 infection during visits to health
facilities [9,10]. The study analyses strategies to improve
healthcare for patients with chronic diseases. This study
highlights the importance of implementing new models of
care and optimising diagnosis and treatment processes
[17]. The application of these recommendations can
improve the quality of care for patients with chronic
diseases and improve disease detection, which s
particularly relevant for countries such as Kazakhstan,
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Data from national surveys show a steady incidence of
chronic diseases in Kazakhstan, with increasing mortality in
some population groups. Regional differences emphasise
the need to improve access to health services and the
effectiveness of preventive measures [5]. The incidence of
cardiovascular diseases in Kazakhstan remains at a high
level, with a tendency to increase in recent years. Regional
differences in morbidity and mortality require the
introduction of more targeted prevention and treatment
programmes. The decline in morbidity in certain years may
be related to improved access to health services and early
diagnosis [15]. Central Asia has a high burden of respiratory
disease, with a marked increase in incidence in recent
years. The main factors include air pollution, climatic
conditions and changes in lifestyle. The COVID-19
pandemic has intensified respiratory disease problems,
emphasising the need to improve environmental and health
conditions [19]. The increase in morbidity in 2019 may be
due to improved diagnostic methods and greater
accessibility of medical services. In recent years,
programmes to improve diagnosis and disease prevention
have been introduced in Kazakhstan, which may have
contributed to the increase in the number of cases detected.
In particular, the female share of morbidity in 2019 was
83.5%, which is likely due to the intensification of prevention
programmes targeting women's health. The study also
noted that the pandemic led to delays in the diagnosis of
non-communicable  diseases, which has long-term
implications for the health system. This is particularly
important  for  resource-limited countries such as
Kazakhstan, where the pandemic has exacerbated
problems of access to health services, including diagnosis
and treatment of chronic diseases [20].

The incidence of genitourinary diseases in Talgar
demonstrates a stable gender asymmetry with a
predominance of women among those who fall ill. This
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requires further research to better understand the reasons
for this difference and to develop targeted prevention and
treatment programmes. The decline in incidence in recent
years is probably related to the COVID-19 pandemic and
changes in medical care, which emphasises the importance
of restoring normal health system functioning in the post-
pandemic period. The incidence of genitourinary disease
has marked gender differences, with a female
predominance among patients with chronic disease. Key
factors include anatomical and hormonal differences, as
well as differences in access to and consumption of health
care [12,1].

To improve the effectiveness of noncommunicable
disease (NCD) programmes, it is important to identify

barriers to implementation and formulate research
questions that take into account the priorities of different
stakeholders, such as policy makers, programme

managers, health care providers, patients and at-risk
populations, while targeting research and considering the
balance between timeliness, cost and evidence needed
[16].

Conclusion

Analysis of morbidity among the adult population of
Talgar City for the period 2016-2021 shows significant
fluctuations in morbidity by organ system (circulatory
system, respiratory system, genitourinary system). Major
trends include an increase in morbidity up to 2019,
associated with improved diagnosis and access to health
services, and a sharp decline in morbidity in 2020-2021,
likely due to the COVID-19 pandemic and restrictions in
access to routine health care.
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Abstract

Introduction. Data from the World Health Organization show that chronic obstructive pulmonary disease (COPD) has
become an important contributor to the global burden of non-communicable diseases [5]. COPD affects 12% of the global
population or 300 million people and it is the 12th most prevalent cause of years of life lost globally and the fourth leading
cause of death [30]. An estimated 1.4 million individuals in Kazakhstan may be affected by COPD. Tobacco smoking,
occupational and environmental exposures including workplace dusts and chemicals, and smoke from home cooking and
heating fuels are the main risk factors for COPD [6, 10, 23].

Aim. To study the prevalence of risk factors and symptoms of COPD among the adult population of Zhambyl region.

Materials and Methods. The descriptive cross-sectional study was conducted in the Zhambyl Region, the southern of
the Kazakhstan. The study included people aged 18-69 years who were willing to give informed consent. The type of data
distribution was tested using the Kolmogorov—Smirnov test. Because the data distribution was normal, descriptive statistics
were generated by computing the mean and the standard deviation (SD). Qualitative data are presented in absolute numbers
and percentages. Pearson's chi-square (x2) test was used to evaluate differences in frequencies. The critical value was
considered significant at p < 0.05.

Results. The level of current tobacco use among survey participants was 10.1%. The proportion of male smokers was
38.2%, female smokers 3.2%, and those using non-smoking tobacco products 3.4%. A total of 89.7% of men and 47.8% of
women smoked daily. Of the respondents, 20% reported more frequent coughs and 27.5% more frequent colds. In addition,
20% of respondents had a history of chronic bronchitis and 14% had a history of pneumonia.

Conclusion. We found a significant prevalence of respiratory symptoms for COPD such as coughing, shortness of
breath, and chronic bronchitis. Tobacco smoking emerged as the most important risk factor, with a significant number of
respondents reporting current smoking habits and exposure to passive smoking. Reducing the prevalence of COPD, a silent
disease that affects public health, should be a national priority.

Keywords: chronic obstructive pulmonary disease, Kazakhstan, risk factors, smoking.

Pestome
PACNMPOCTPAHEHHOCTb ®AKTOPOB PUCKA XPOHUYECKOM
OBCTPYKTUBHOM BONE3HU NEFKUX CPEAU B3POCHOIO
HACEJNEHMSA XXAMBbIJICKOU OBJIACTU B 2021 roAly:
MOMNEPEYMHOE UCCINIEAOBAHME

Asyneim H. XKamakyposa?, https://orcid.org/0000-0002-3399-0456
HAdapwura C. Cmaunosa?, https://orcid.org/0000-0002-7152-7104
MaxkcyT K. KynbxaHoBs".2 https://orcid.org/0000-0002-9701-4016

! KazaxcTaHcKkwii MeAMLMHCKUM yHUBepcuTeT «Bbicluas wkona o6WwecTBeHHOro 34paBoOXpaHeHUs»,
r. AnmaTtbl, Pecnybnuka KasaxcTaH.

2 Kasaxckui HauunoHanbHbIn MeguumnHcknin YHuBepcuteT umenn C.[1. AccheHausipoBa, r. Anmarbl,
Pecny6nuka KasaxcTaH.

Beepenune. [laHHble BcemupHON opraHusaumu 30paBoOXpaHeHUst MOKasbiBaloT, YTO XpOHM4Yeckask OBCTpyKTMBHas
BonesHb nerkux (XOBJ) crana BaxHbIM hakTopoM rrobanbHoro GpemeHn HenHpeKUMoHHbIX 3abonesaHni [5]. XOBJI
nopaxaet 12% mupoBoro Hacenenus, unu 300 MUMNMOHOB YenoBek, U aBnsaeTcs 12-i No pacnpoCTPaHEHHOCTU MPUYUHON
NoTEPU NET KU3HW BO BCEM MUPE 1 YETBEPTOM MO 3HauMmocTy npudnHon cmeptu [30]. Mo oueHkam, 1,4 MunnmoHa Yenosek
B KasaxcraHe moryt ctpagate oT XOBJ1. KypeHne Tabaka, npocheccmoHanbHoe BO3AENCTBUE U BO3AENCTBUE OKPYXatOLEl
cpefpbl, BKMoYas Mbib M XMMUYECKUE BeLLeCcTBa Ha paboyem MecTe, a Takke ObIM OT JOMALUHEro MPUroTOBMEHNS MU 1
TONMNMBA 4151 OTONMNEHUS ABNSKTCS OCHOBHbIMU hakTopamu pucka XOBJ [6, 10, 23].
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Llenb uccnepoBaHmsa. M3yunTb pacnpoCTpaHeHHOCTb (hakTopoB pucka u cumntomoB XOBJ1 cpegu B3pocnoro
HaceneHus Xambbinckoi obnactu.

Matepuansi n metoabl uccnepoBaHus. OnucatensHoe NepekpecTHoe UCCneaoBaHWe NPOBOAMNOCh B XKambbinckon
obnactu, Ha tore KasaxcraHa. B nccnepoBaHuu npuHsnu yyactue niogu B Bo3pacte oT 18 go 69 net w rotoBble gath
NHOPMMpOBaHHOE cornacue. Tun pacnpegeneHust JaHHbIX NpoBepsncs ¢ nomowplo Tecta Konmoroposa-CMupHoBa.
MMockonbky pacnpegeneHne gaHHbix Obio HOPManbHbIM, OMMCATENbHAs CTaTUCTVKa Obina MonyyeHa myTem BblYMCNEHUS
CpefHero 3HayeHns W cTaHgapTHoro oTknoHeHus (SD). KauyecTBeHHble AaHHble MPeAcTaBneHbl B abCOMIOTHBIX YuCiax 1
npoueHTax. [ns oueHKkM pa3nuumin B YacToTax MCMOnb3oBancs TecT xu-ksagpat [upcoHa (x2). Kputudeckoe 3HaueHue
cynUTanoch 3HauumbImM npu p < 0,05.

Pe3ynbTatbl. YpoBeHb Tekyliero notpebnenns Tabaka cpean yyacTHukoB onpoca coctasun 10,1%. Jons kypsimx
MyxumH coctauna 38,2%, Kypswmx XeHwuH - 3,2%, ynoTpebnsiowmx HekyputenbHble TabauHble n3genus - 3,4%. B
obwen crnoxHoctn 89,7 % MyxunH n 47,8 % XeHWmH Kypunn exenHesHo. Cpeawn pecnoHaeHToB 20 % OTMETUNN YacTbIn
kawenb 1 27,5% 6Gonee yacTble npocTyaHble 3abonesanns. Takke, y 20 % pecnoH4eHTOB B aHaMHe3e Oblfl XpOHUYECKUIA
BpoHxuT, a y 14% - NHEBMOHMS.

3akntoyeHune. Mbl 06HapYXMNW 3HAUMTENBHYIO PACNPOCTPAHEHHOCTb PECTIMPATOPHBLIX CUMNTOMOB, CBsi3aHHbIX ¢ XOBJT,
TaKWX KaK Kallenb, ofblllka U XpoHUYeckuit 6poHxuT. Kypenue Tabaka senseTcs Haubonee BaxHbIM (DakTopoM pucka, npu
9TOM 3HAYMTENbHOE YMCIO PECMOHAEHTOB COOBLMMM O CYLLECTBYIOWMX NPUBBIMKAX K KYPEHWID W MOABEPKEHHOCTY
naccuBHOMY Kyperuto. [lpodunakTika OCHOBHbIX (DaKTOpPOB pucka, CBA3aHHbIX ¢ passuTuem XOBJ, pomkHa cTath
HaLMOHaNbHbIM NPUOPUTETOM, YTOOBI CHU3MTL PaCNPOCTPAHEHHOCTL 3TOrO TUXOro 3aboneBaHus, npeacTaBnatowero coboi
yrpo3y 06LLECTBEHHOMY 340POBbIO.

Knrouesnble crnoea: xpoHuyeckas obecmpykmusHas 6onesHb neekux, Kasaxcman, hakmopb! pucka, KypeHue.

Tyninpgeme
XXAMBbIJ OBJIbICBbIHbIH EPECEK TYPFbIHOAPLI APACBIHOA
CO3bUIMAIJbI OBCTPYKTUBTI OKIMNE AYPYJIAPbBIHbBIH KAYIN
GOAKTOPJIAPbIHbIH TAPANYbI: KONAEHEH 3EPTTEY

Asynbim H. XKamakyposa?, https://orcid.org/0000-0002-3399-0456
HOapwura C. Cmaunosa?, https://orcid.org/0000-0002-7152-7104
MakcyTt K. KynbxaHoB".? https://orcid.org/0000-0002-9701-4016

! KasakcTanablK MeavUMHa yHuBepcuTteTi «KoFamabiK AeHcaynblK cakray Xofapbl MeKkTebi», AnmaTthbl K.,
Kasakctan Pecny6nukachl.

2 C.K. AcdeHguapoB atbiHparbl Kasak ynTTblK MeauumMHa yHuBepcuteTi, Anmatbl K., KasakcrtaH
Pecnybnukachbil.

Kipicne. [lyHnexysinik geHcaynbiK CakTay yibIMblHbIH, AepekTepi DOMbIHILA eKneHiH, Co3binMarbl 06CTPYKTUBTI aypybl
(6COA) xyknanbl eMec aypynapfblH, XanaHablK ayblpTnanbliFblHa MaHpl3abl ynec kocagbl [5]. ©COA anem XxamnkbiHblH,
12%-bIHa Hemece 300 MANNMOH afamra acep eTedi XoHe LyHue Xy3iHae KoranFaH eMipgin, 12-wwi cebebi xaHe eniMHiH,
TepTiHLWi Heriari cebebi [30]. Kasakctanpa 1,4 munnuoH agam ©COA-aaH 3apgan weryi MymkiH aereH 6omkam 6ap. Temexi
Luery, KaCinTik XaHe KopLUafaH opTa aCcepriepi, COHbIH, iLLiHAE XKyMbIC OPHbIHAAFHI LWaH, MEH XUMUANbIK, 3aTTap, COHAamn-ax
yiige nicipy MeH XbInbITy OTbIHbIHBIH, TyTiHAepi ©COA-HbIH, Heriari kayin daktopnapbl 6onbin Tabbinags! [6, 10, 23].

3eptTey Makcatbl. XKambbin 06MbICbIHBIH, epecek TyprbiHoapbl apacbiHga ©COA Kayin aktopnapbl MeH
CUMNTOMZApbIHbIH, TapanybIH 3epTTeY.

3eptTey Mmatepuangapbl MeH agictepi. OHTyCTiKk KasakctaHgarbl XKambbin obnbicbiHaa cunatTamanbik, Kuma
3eptTey xyprisingi. 3eptTeyre 18 6eH 69 xac apanbifbiHAarbl XoHE aknapaTTaHabipbinFaH kenicim 6epyre ganbiH agamaap
KkatbicTbl. [lepektepai Tapaty Typi KonmoropoB-CMMpHOB TecTi apkbinbl Tekcepingi. [epektepaiH, Tapanybl KanbinTbl
OonfaHabIkTaH, cunaTTamanblk, CTaTUCTMKA OpTalla XXsHe CTaHAapTThbl aybiTkydbl (SD) ecentey apkbinbl anbiHAbI.
Cananbik, gepektep abCcontTTi caHoapMeH XaHe manbidgapMeH GepinreH. uinikrepaeri aibipmallbibikTapabl baranay
yLUiH MMpCoH xu-kBagpaT CbiHarbl (X2) konaaHbinabl. Kputukansik MaH p <0,05 kesiHae MaHpI3abl Aen caHangpbl.

Hatuxenepi. CayanHamara KaTbiCyllbinap apacbiHoa TeMekiHi arbiMaasbl TyTbiHY Aexreni 10,1% kypagbl. Weinbim
wereTiH epnepaiH yneci 38,2%, aitenaepain, yneci 3,2% xasHe TyTiHCi3 Temeki OyibiMaapbl — 3,4% kypaabl. TemekiHi
KyHaenikTi epnepain, 89,7% xaHe anenaepain, 47,8% wereTiHi aHbikTangbl. PecnonaeHTTepain, 20% Xui COHfbl KE3AEPi Xuli
XeTeneTiHiH xaHe 27,5% Cyblk, TUogiH, xui bonatbiHbiH atan eTTi. CoHpaii-ak, pecnoHaeHTTepain 20%-biHga co3binmanbi
OpoHxuT, 14%-bIHAa NHEBMOHMS BOMFaH.

KopbITbiHAbI. XKeten, eHTiry xaHe cosbinManbl OpoHxuT cusiktel XOBJI-meH OainaHbICTbl  pecnupaToprblk
CUMNTOMAAPAbIH, eAaYip TapanfaHbliH aHbIKTaAblK. TeMeki Wery eH MaHbl3abl Kayin-katep daktopsl onbin Tabbinagel,
Oyn peTTe pecnoHAeHTTepAiH enoyip Oeniri Temeki wery aaeTTepi MEH MaccuBTi TeMmeki Leryre Oedimainiri Typanbl
xabapnagbl. ©COA gamybiMeH GalinaHbICTbl HEriari Kayin akTopriapbiHbIH, angbiH any KoFamablK AeHCaymnbikKa Kayin
TOHAIPETIH OCbl YHCI3 aypyAblH, TapayblH a3anTy YLWiH YNTTbIK 6ackiMabIKKa alHanybl THiC.

Tyliindi ce3dep: exkneHiH cosbinmarnb! 0bcmpykmusmi aypybl, KaszakcmaH, Kayin chakmoprapbl, memexi weay.
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Introduction

One of the major causes of noncommunicable diseases
is COPD, which affects the health and quality of life of
people around the world [5].

The Global Initiative for Chronic Obstructive Lung
Disease (GOLD) describes COPD for 2023 as “a
heterogeneous lung condition characterized by chronic
respiratory symptoms (dyspnea, cough, expectoration
and/or exacerbations) due to abnormalities of the airways
(bronchitis, bronchiolitis) and/or alveoli (emphysema) that
cause persistent, often progressive, airflow obstruction” [2].

It represents a real challenge for global health systems,
with significant socioeconomic and health consequences
[14]. According to the WHO, COPD is considered among
the top 10 global causes of death [3].

Chronic obstructive pulmonary disease is a serious
health problem and one of the world's leading predictors of
death and long-term disability. Scientists and healthcare
professionals are dedicated to understanding the causes of
the disease, finding effective treatments, and optimizing the
use of medical funds to improve patient outcomes [15].

COPD affects 12% of the global population or 300 million
people and it is the 12th most prevalent cause of years of life
lost globally and the 4th leading cause of death [30]. COPD is
an important cause of mortality. Between 2009 and 2019, the
mortality rate of COPD increased by 35.4% [3]. Due to its high
mortality rate and significant impact on public health, chronic
obstructive pulmonary disease is expected to become the third
most common cause of death in the world by the year 2030,
according to WHO projections [17]. Mortality from COPD,
however, is often underestimated due to misclassification and
frequent comorbidity.

According to World Health Organization surveys conducted
in other countries in the European region, approximately 1.4
million people in Kazakhstan suffer from COPD [1].

COPD is influenced by many factors. Primary risk
factors include workplace and environmental dust and
chemical exposures, tobacco smoking, and smoke from
household stoves and heaters [6, 10, 23]. The progression
of COPD may also be influenced by factors such as older
age, poor living conditions, and chronic infections that affect
the lungs, especially tuberculosis. These conditions can
contribute to the development and worsening of COPD over
time [23]. Previous studies have confirmed that exposure to
air pollution and biomass smoke is a significant risk factor
for COPD [11,16]. Emissions from biomass burning are
most common among women and children [8] living in
homes with poor ventilation in developing countries, who
use biomass fuels like firewood, animal dung and agricultural
waste for cooking and heating [4]. Eight of these studies found
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that workers exposed to dust were more likely to develop
COPD than those not exposed [20,22,26]. Smoke from
cigarettes can harm the respiratory mucosa through either
active or passive inhalation, which can result in long-term
respiratory fract inflammation [21]. Patients with COPD
experience significant physical and psychological stress due to
reduced functional capacity and life expectancy. They also
suffer from respiratory symptoms and comorbidities like
cardiovascular disease (CVD), pneumonia, and increased
mortality from SARS-CoV-2. [19].

The main symptoms of COPD are shortness of breath,
coughing and increased sputum production, but many
people also experience wheezing and chest tightness,
especially on exertion [12]. The current Global Initiative for
Chronic Obstructive Lung Disease publication recognizes
the significance of symptoms in COPD and suggests
assessing symptom burden (mostly dyspnea) and
exacerbation history independently from airflow limitation
[18]. COPD is also called emphysema or chronic bronchitis.
Emphysema is when tiny lung sacs that hold air are
destroyed, while chronic bronchitis is a cough with phlegm
due to airway inflammation. COPD and asthma have similar
symptoms, like coughing, wheezing, and difficulty breathing,
and some people may have both conditions [7]. Therefore,
the main objective of this study was to investigate the
prevalence of risk factors and symptoms related to COPD
among adults in Zhambyl Region.

Materials and Methods

Study population

The descriptive cross-sectional study was conducted in the
Zhambyl Region, the southern of the Kazakhstan. Inclusion
criteria were voluntary participation in the study and age
between 18 and 69 years. Exclusion criteria were refusal to
participate in the study, the population permanently residing in
residential institutions, including social institutions, hospitals
and other health care facilities, organizations run by religious
communities, correctional institutions and prisons, and persons
without a permanent residence.

Ethical considerations

Approval was obtained from the Research Ethics
Committee of “KSPH” Kazakhstan Medical University, Aimaty,
Kazakhstan. An anonymous, self-explanatory questionnaire
was developed to assess COPD risk factors. The questionnaire
was prepared in both Kazakh and Russian languages.
Voluntary informed consent was attached to the questionnaire
and participants approved it before completing the
questionnaire. The questionnaire was categorized into the
following parts: [1] Demographic data and general
characteristics were obtained. [2] Questions about COPD risk
factors.
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Statistics.

The dataset was imported into a Microsoft Excel
spreadsheet and then transferred to SPSS, a software
designed for Windows. To check for normality, the
Kolmogorov-Smirnov test was used, a commonly used
research tool. If the data followed a normal distribution,
descriptive statistics were calculated focusing on the mean
value. Any differences between the means were tested
using the Student's t-test, which compares two groups'
means. Qualitative data was presented in numbers and
percentages to illustrate the categories under study. A
Pearson's x* test was used to compare the differences
between qualitative data. Results were considered
statistically significant if the p-value was below 0.05.

Results

A total of 551 respondents took part in the study, with data
from 385 analyzed and 166 systems missing. Table 1 shows the
general characteristics of the population studied. Participants
included 254 (66.0%) from Taraz city, 94 (24.4%) from Karatau
village, and 37 (9.6%) from Sarykemer village, x2= 197.242,
p<0.001. About 80% of the respondents were female (n=309).
There was no significant statistical difference in the mean age of
33.961 + 14 years for men and 36.246 + 13 years for women.
Compared to men, women were more likely to be single (not
married, divorced or widowed). Among the respondents, the
fuels used were: natural gas - 346 (89.9%), coal - 22 (5.7%), dry
dung - 15 (3.9%), and firewood - 2 (0.5%), with x2= 93.171 and
p=0.366.

Table 1.
General characteristics of study participants, n = 385.
Variables Gender Test of difference
Male Female Total X2 p-value
n % n % n %
1 2 3 4 5 6 7 8 9 10
Age, years, mean and standard deviation* 34 £13 36 £ 13 36 £ 13 1,354 0,176
Education, years, mean and standard deviation * 14 3 14 3 14 3 5.04 0,025
Education level Higher 35 46.1 91 294 126 327 9,087 0,028
Completed secondary 55 464 198 §41 233 605
education (11 grades)
Complgted secondary 3 39 13 42 16 42
education (9 grades
Master/Doctoral 3 3.9 7 2.3 10 2.6
Ethnicity Kazakh 71 93.4 263  85.1 334 868 11,285 0,046
Russian 1 1.3 17 5.5 18 47
Kyrgyz 2 26 1 3 3 8
Uzbek 1 1.3 3 1.0 4 1.0
Turkish 9 2.9 9 2.3
Other 1 1.3 16 5.2 17 4.4
Family status Married 52 68.4 193 625 245 636 5330 0,149
Single, not married 21 27.6 77 249 98 25.5
Divorced 3 3.9 26 8.4 29 7.5
Widower/widow 13 4.2 13 3.4
Employment status Unemployed 7 9.2 19 6.1 26 6.8 50,164 <0,001
State employee 26 34.2 108  35.0 134 348
Budget employee 14 18.4 90 291 104 270
Entrepreneur 8 10.5 5 1.6 13 34
Pensioner 3 3.9 20 6.5 23 6.0
Housewife 23 74 23 6.0
Student 7 9.2 37 12.0 44 1.4
Disabled 2 6 2 5
Agricultural worker 5 6.6 3 1.0 8 2.1
Professional athlete 1 1.3 1 3
Employee of harmful and 39 1 3 4 10
hazardous production
Emp[oyee of heavy 9 26 1 3 3 8
physical labor
Children no 26 34.2 86 27.8 112 291 419 0,241
one 12 15.8 40 12.9 52 13.5
two 16 21.1 54 17.5 70 18.2
Three or more 22 28.9 129 417 151 39.2
Amount of average Up t0 42,5000 T 18 23.7 112 36.2 130 338 26,487 <0,001
monthly income per ~ 42,500-100,000 T 18 23.7 114 36.9 132 343
family member 100,000-150,000 T 16 21.1 50 16.2 66 171
150,000-200,000 T 15 19.7 16 5.2 31 8.1
200 T and more 9 11.8 17 55 26 6.8
Number of people living in the family 5 2 5 2 5 2 1,302 0,194
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Continuation of Table 1.

1 2 3 4 5 6 7 8 9 10
As fuel? Natural gas 65 85.5 281 909 346 899 3,171 0,366
Coal 7 9.2 15 4.9 22 5.7
Dry dung 4 53 11 3.6 15 3.9
Firewood 2 6 2 5
* - T-test

For the variable "What category do you consider
yourself to be with regard to smoking?", 39 (10.1%)
answered that they smoke, of which 29 (38.2%) were men
and 10 (3.2%) were women, use non-smoking tobacco
products 13 (3.4%), x2= 93.029 p<0.001. Among the
respondents, 26 (34.2%) men and 11 (3.6%) women
reported daily tobacco use, with a significant x2 value of
65.968 and p < 0.001. According to the survey, the
“average number” of cigarettes consumed by individuals per

day was 13, with a range from 0 to 24. Men, on average,
smoked 9 cigarettes per day (max 24), while women,
smoked 1 cigarette per day (max 20). Regarding passive
smoking, 46 out of 385 respondents (11.9%) reported being
passive smokers, including 19 men (25.0%) and 27 women
(8.7%), with a x2 value of 15.333 and p < 0.001. In
Kazakhstan, questions about smoking are delicate for
women and many may avoid answering real questions
about the habit (Table 2).

Table 2.
Smoking status, n = 385.
Variables Gender Test of difference
Male Female Total X2  p-value
n % n %o n %
What category do Never smoked 37 48.7 269 87.1 306 79.5 93.029  <0,001
youconsider gy 29 382 10 32 39 10.1
yourself to be with
regard to smoking?  Former smoker 10 13.2 17 55 27 7.0
Use non-smoking 13 4.2 13 3.4
tobacco products
Areyoucurrentlya  Yes 26 89.7 11 47.8 37 71,2 9.308a 0,002
dally smokerof 3 103 12 522 15 288
tobacco products?
Are you a passive Yes 19 25.0 27 8.7 46 11.9 15.333  <0,001
smoker? No 57 75.0 282 913 339 88.1
Mean Max Min Mean Max Min Mean Max Min
How many manufactured cigarettes, on 9 24 0 120 0 13 24 0 -8120  <0,001

average, do you smoke per day?

For the variable "Have you had more cough in the last
few years?" Of the 385 participants, 77 (20.0%) responded
'ves', and of those, 17 (22.4%) were male and 60 (19.4%)
females, x2= 0.332, p=0.564. Of these, 13 (17.1%) males
and 60 (19.4%) women had cough with sputum (x2= 0.212,
p=0.645). When asked if they had experienced episodes of
wheezing or wheezing, 7 (9.2%) men and 44 (14.2%)
women out of 385 respondents answered yes, x2 = 1.342, p
=0.247. (Table 4).

In response to the question " Have you had more
frequent episodes of breathlessness in recent years? 58 out
of 385 respondents (15.1%) answered yes, including 11
men (14.5%) and 47 women (15.2%), x2=0,026, p=0,872.
In recent years, 32 respondents (8.3%) have experienced
breathing problems. Twenty (26.3%) of the male
respondents and 86 (27.8%) of the female respondents
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answered 'yes' to the question “If you catch a cold, does it
spread to the respiratory system?”, x2= 0,070, p = 0.791.
Eighty-four (24.4%) respondents reported the use of
respiratory medications, with 11 (14.5%) males and 83
(26.9%) females (x2= 5.072, p = 0.024). Out of 385
respondents, 80 (20.8%) received a diagnosis of chronic
bronchitis, of which 13 (17.1%) were men and 67 (21.7%)
were women, x2= 0,776, p=0.378. Of the respondents, 9
(2.3%) received a diagnosis of bronchial asthma. All
respondents who answered 'yes' were women. To the
question "Have you ever had pneumonia? 52 (13.5%) of the
385 respondents answered 'yes', of which 39 (12.6%) were
female and 13 (17.1%) male, x2=1.050, p=0.306. Among
the 385 participants, 40 (10.4%) were diagnosed with other
respiratory diseases. Of these, 6 (7.9%) were men and 34
(11.0%) were women, x2= 0.633, p = 0.426 (Table 3).

Table 3.
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Prevalence and characteristics of respiratory symptoms and diseases, n = 385.

Variables Gender Test of difference
Male Female Total X2 p-value
n % n % n %

Have you had more cough in Yes 17 224 60 194 77 200 0,332 0,564

the last few years? No 59 776 249 806 308 800

Coughing up sputum? Yes 13 171 60 194 73 19.0 0,212 0,645
No 63 829 249 806 312 81.0

Have you had episodes of wheezing Yes 7 9.2 44 142 51 132 1,342 0,247

or whistling breath? No 69 908 265 858 334  86.8

Have you had more frequent episodes Yes 1 145 47 152 58 15.1 0,026 0,872

of breathlessness in recent years? 65 855 262 848 327 84.9

Have you had any breathing Yes 7 9.2 25 8.1 32 8.3 0,00 0,751

problems in the last few years? No 69 908 284 919 353 917

If you catch a cold, does it spread to Yes 20 263 86 278 106 275 0,000 0,791

the respiratory system? No 56 737 223 722 279 725

Do you take any medication to help Yes 11 145 83 269 94 244 5,072 0,024

you breathe? No 65 855 226 731 291 756

Have you been diagnosed with Yes 13 171 67 217 80 20.8 0,776 0,378

chronic bronchitis? No 63 82.9 242 78.3 305 79.2

Have you been diagnosed with Yes 9 2.9 9 2.3 2,267 0,132

asthma? No 76 100.0 300 971 376 97.7

Have you had pneumonia in the Yes 13 171 39 126 52 135 1,050 0,306

past? No 63 829 270 874 333 86.5

Have you had any other respiratory Yes 6 7.9 34 11.0 40 104 0633 0,426

diseases? No 70 921 275 890 345 896

Discussion Prior published studies demonstrated that about every

WHO estimates that nearly one-fith (22%) of adults
worldwide smoke. Most of them use tobacco products every
day [28].

Our results show that 10.1% of respondents currently
use tobacco. Among men, 38.2% reported smoking,
compared to 3.2% among women. Previous studies have
also found significant differences in smoking prevalence
between genders. Specifically, 36.7% of men identify as
smokers, while only 7.8% of women do [28]. Men smoke
more than women. Many studies have shown this [19, 29].
This is probably because men have traditionally had more
influence and status. These social dynamics affect how
public health strategies are developed to reduce tobacco
use among women. Gender affects how men and women
smoke. Smokeless tobacco use was also reported by 3.4%
of participants. Daily smoking was reported by 89.7% of
men and 47.8% of women. Moreover, the survey indicates
that individuals consume an average of 13 cigarettes per
day. The issue of smoking among women is particularly
sensitive in Kazakhstan, where social pressure may
discourage women from admitting to tobacco use. This may
explain the discrepancy between self-reported smoking
rates and actual smoking prevalence among women.
Underreporting among women may limit the validity of our
study results, so future studies should use methods that
encourage honest reporting to better reflect the reality of
tobacco use among this population.
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fifth adult in Kazakhstan smokes tobacco, which is 20.8%
[13]. About 3.0 million people in Kazakhstan were active
users of tobacco products in 2022, according to WHO
reports. This ranks Kazakhstan 13th in the WHO European
Region and 49th in the world in terms of the total number of
tobacco smokers. While the overall use of tobacco products
remains high, smokeless tobacco does not have a strong
presence in Kazakhstan. In 2019, only 1.4% of adults
reported using smokeless tobacco, suggesting that this
form of tobacco use is relatively rare in the country [9]. The
low prevalence of smokeless tobacco in Kazakhstan may
be influenced by cultural attitudes and social norms
regarding tobacco use. Smoking is known to be a significant
risk predictor for COPD. This finding is consistent with data
from several studies which have suggested that tobacco
consumption is an important cause of the development of
permanent airway obstruction [27]. Indeed, contact of
cigarette smoke with the airways induces the release of
inflammatory mediators that are accountable for the
emergence of COPD [24]. Consequently, combating the
smoking epidemic must be a national health priority for
public authorities, in order to reduce smoking prevalence,
protect public health and encourage smokers to quit.
According to our findings, 20% of respondents reported
having more frequent coughs, while 27.5% reported
experiencing frequent colds that affect their respiratory
system. These symptoms are particularly concerning
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because they can lead to chronic respiratory conditions,
significantly impacting individuals' overall health and quality
of life. Additionally, 20% of respondents have been
diagnosed with chronic bronchitis and 14% with pneumonia
in the past. Chronic bronchitis and emphysema are two
most common diseases that cause COPD [25]. More than a
quarter of respondents take medication to improve their
breathing. Women showed higher rates of using
medications to improve breathing and receiving diagnoses
of chronic bronchitis.

Despite some limitations, including limited sample size
and possible systematic errors, the results give useful
information about the respiratory health status of the
population studied. Further research in this area may help
to develop more effective programs for the prevention and
treatment of respiratory diseases.

Conclusion.

We found a significant prevalence of respiratory
symptoms for COPD such as coughing, shortness of
breath, and chronic bronchitis. Tobacco smoking emerged
as the most important risk factor, with a significant number
of respondents reporting current smoking habits and
exposure to passive smoking. Reducing the prevalence of
COPD, a silent disease that affects public health, should be
a national priority. These efforts should focus on preventing
the significant risk factors associated with its development.
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Abstract

Introduction. Previously, determining the prognosis based on epidemiological data was the key to informing about the
treatment of patients [1,2], but modern prognostic models based on demographic data, clinical examination, radiological
imaging have limited prognostic ability [3,4]. At the same time, a reliable prognosis of the outcome of the disease with
modern highly specific and sensitive markers is of great clinical importance [5,6].

Aim. Developing a method for mathematical modeling of the outcome of acute traumatic cerebral injuries based on
complex clinical, laboratory, and neuroimaging studies with integral scales for assessing neurological status.

Materials and methods. The studies were conducted in 79 patients with various acute traumatic brain injuries. All
patients underwent a detailed clinical and neurological examination using the Glasgow Coma Scale (GCS), computed
tomography, X-ray, ultrasound, hematological and biochemical examinations. To identify dependent and independent risk
factors for death in the acute period of injury, a one-dimensional and multidimensional regression analysis was performed.
To determine the predictive variables, an analysis of the receiver's performance characteristics (ROC) was performed with
the calculation of sensitivity and specificity.

The results obtained. We found that the strongest predictors of a poor outcome were - AVDO2 > 52% of the left side
(OR) - 9.01 (95% Cl: 3.45 - 23.51), p<0.0001; AVDO2 >52%, right side (OR) - 5.71 (95% Cl: 2.31-14.16), p=0.0002. Lactate
level >3.3 mmol/l (OR) - 4.30 (95% Cl: 1.61-11.51), p=0.0036. With an increase in S100% 0.1 mcg/l> (OR) - 3.77 (95%
Cl:1.63-8.73), p=0.0020 and NSE ng/miI>12.5 (OR) - 2.69 (95% Cl:1.14-6.36), p=0.0240; SAD>169 mmHg (OR) - 3.27 (95%
Cl:1.26-8.48), p=0.0146; at the age of > 65 years (OR) - 2.43 (95% ClI: 1.04-5.68), p=0.0406. The measure of reliability of the
model obtained by the criterion of pseudo R2, Nagelkerke - 627.3% and logLikelihood - 112.7.

Conclusion. These data were used to develop a mathematical model that allows predicting the outcome of the disease.
The best predicted value of the model had a cut-off point of 99.13%, AuUROC-0.912; Se-93.26%; Sp-80.00%; NPV-94.55%;
PPV-76.15%.

Keywords: brain injury, forecasting, mathematical model.
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BeepeHne. PaHHee onpedeneHue MNporHo3a Ha OCHOBE 3MMOEMMONOrMYECKMX AaHHBIX SBISIETCA KIHOYOM K
WH(OPMMPOBaHMIO O neyveHuu nauueHToB [1,2]. HO CcOBpeMeHHble MpOrHOCTUYECKME MOZEn, OCHOBaHHble Ha
aemorpacuyeckmx AaHHbIX, KMNMHUYEeCKoM obcrefoBaHuM, pauMonoriyeckoi BuU3yanusauni, WMEKT OrpaHUYEHHYIO
NPOrHOCTMYeCKylo CnocobHocTb [3,4]. B TOoXe Bpems HagexXHbli MporHo3 ucxoga 3aboneBaHust C COBPEMEHHbLIMU
BbICOKOCNELMUYHBIMW 1 YyBCTBUTEMBHBIMW Mapkepamu MMeeT 60MbLIoe KNHUYeckoe 3HadeHme [5,6].

LUenb. PaspaGotka meToga MaTemaTyeckoro MOLENMpOBaHWS UCXOda OCTPbIX TpaBMaTUyeckux  LepebpanbHbix
MOBPEXOEHWA HA OCHOBE KOMMIEKCHBIX —KIMHUYECKVX, NabopaTopHbIX, HEWNPOBW3yanu3aLMOHHbIX WCCMedoBaHuii ¢
MHTErpanbHbIMU LUKaNnami OLEHK HEBPONOMYECKOro CTaTyca.

Matepuanbl n metoabl. Vccnenosadns npoBedeHbl Y 79 MauMEHTOB € Pa3nMuHbIMWA OCTPbIMA TPaBMaTUYECKUMI
MOPaXEHNAMM TOMOBHOrO Mo3ra. Bce naumeHTbl MpowWwnM nogpobHOE KIMHWYECKOE W HeBpororuyeckoe obcregoBaHue ¢
ncnonb3oBaHWeM Wkanmbl koMbl [nasro (GCS), KoMMbloTEpHY TOMOrpachmio, PEHTTEHOMOTMYECKWE,  YMbTPa3ByKOBbIe,
remaTtonornyeckue 1 Broxummyeckue ccneoBaHus. [ins BbISBNEHWS 3aBYCUMBIX 11 HE3aBUCUMbIX (haKTOPOB prCKa NETanbHOMo
“cxoda B OCTPOM nepuoge TpaeMbl Obin NPOBEAEH OAHOMEPHBIA 1 MHOTOMEPHBIN PETPECCUOHHBIN aHanua. [ing onpegenexus
MPOrHO3HbIX MepeMeHHbIX Bbin NpoBeaeH aHanua paboumnx xapaktepucTuk npuemhmka (ROC) ¢ pacyeToM YyBCTBUTEMBHOCTU W
cneungmuyHoCTL.

MonyyeHHble pe3ynbTatbl. Mbl 0GHapYXMIK, YTO CaMbIMK CUMbHBIMW NPEAUKTOpamMy  Mnoxoro ucxoga Bbinm - AVDO2 >
52% nesoi cToporbl (OLL) - 9,01 (95% CU: 3,45 - 23,51), p<0,0001; AVDO2 >52%, npasoit ctopoHbl (OLL) - 5,71 (95% CW: 2,31-
14,16), p=0,0002. YposeHb nakrata >3,3 mmons/n (OLL) - 4,30 (95% CW: 1,61-11,51), p=0,0036. Mpu ysenuueHu S10083 0,1
mkr/n> (OLW) - 3,77 (95% CW:1,63-8,73), p=0,0020 1 NSE Hr/mn>12,5 (OLL) - 2,69 (95% CW:1,14-6,36), p=0,0240; CA1>169 mm.
pt. (OW) - 3,27 (95% CW:1,26-8,48), p=0,0146; npu Bospacte > 65 net (OL) - 2,43 (95% CWU: 1,04-5,68), p=0,0406. Mepa
HaZeXHOCTM MOAENM, NOoMy4eHHOM No kpuTeputo nceano R2, Nagelkerke - 627,3% u logLikelihood - 112,7.

BbiBoA. 311 faHHble Obiny 1CNoMnb3oBaHb! Ans pa3paboTki MaTemaTYeCKON MOZENM, NO3BONAIOLLEHA MPOrHO3MPOBATL UCXO
3abonesaHus. Hannyulee NporHo3upyemoe 3HaueHe Moaenu umenu Touky otceyverus 99,13%, AuROC-0,912; Se-93,26%; Sp-
80,00%; NPV-94,55%; PPV-76,15%.

Knrouesble cnoga: mpasma 20/108H020 M032a, NPO2HO3UPO8aHUe, Mamemamuyeckas Moderb.
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! MapaTt OcnaHoB aTbiHpgarbl Batbic KasakctaH meauumHanblKk yHMBepcuTeTi, AHECTE3NONOrusi XoHe
peaHumaTtonorus kacgeapachbl, Aktebe K., KazakctaH Pecny6nukachbl.

Kipicne. BypblH anuaemuonorvsanblk AepekTepre HerisgenreH 6omkamabl aHblKTay nauveHTTepdi emgey Typanbl
xabapgap etygiH kinTi Oonbin  Tabbinagel [1,2], 6Gipak gemorpadusnbiK OepekTepre, KIMHUKanbIK TeKcepyre,
peHTreHomnorusanblK OeHeneyre HeriagenreH 3amaHayu Gomkampblk MogenbaepgiH Gomkay kabineti wekteyni [3,4].
CoHbIMeH KaTap, Kasipri 3aMaHFbl KoFapbl CneLudgukanbiK xaHe cesiMTan Mapkepnepi 6ap aypyablH HOTUKECIHIH, CEHIMA
Bomkambl YIIKEH KnuHWKanbIK MaHre ve [5,6].

Makcatbl. HeBponorusanolk afgangbl  OaranaydblH, WHTerpangsl Wwkananapbl 6ap KeweHni KnuHukanblk,
3epTxaHanblk, HeipobeiHeney 3epTTeynepi HerisiHge jxemen TpaBmaTukanblk Lepebpanbabl  3akbiMAaHynapgbiH
HOTWXECIH MaTeMaTuKanblK MOENbAeY SAICH Xacayra barbiTTanfFaH.

Marepuangap meH apictep. MuablH SpTypni Xeden TpaBmaTukarblK 3akbiMgaHynapbl 6ap 79 nauueHTTe 3eptTeynep
Xyprisingi. bapnbik nauuenTTep Masro koma LwkanacsiH (GCS), komnbloTepnik TOMOrpadusiHbl, PEHTTEH, YNbTPaabIObICTLIK,
remMaTonorvsnblK XoHe OMOXUMUANBIK 3epTTeynepdi KorngaHa OTbIpbIN, enkei-TEDKEMNi KIMHUKAMLIK XSHE HEBPONOrUsbIK
TekcepyaeH eTTi. XKapakaTTbiH eTkip ke3eHHAE eniMre Tayenai xaHe Tayencia Kayin (akTopnapbiH aHbIKTay YLUiH 6ip enwemai
XSHe Ken enwemai perpeccusnblk Tangay yprisingi. bomxangbl alHbiManbinapabl aHblKTay YLUiH - cesiMTaniblk neH
EPEKLLENIKTI eCcenTeit OTbIPbIN, KabbiNaarbILTLIH XyMbiC cunatTamanapbiHa (ROC) Tangay xyprisingi.

AnblHFaH HaTWkenep. Hawwap HaTKeHiH, eH kywTi 6omkaywbinapbl - AVDO2 > 52% con xak (OLL) - 9,01 (95% CW:
3,45 - 23,51), p<0,0001; AVDO2 >52%, oH xak (OLL) - 5,71 (95% CW: 2,31-14,16), p=0,0002. Naktat aeHreii >3,3 mmonb /
n (OW) - 4,30 (95% CW: 1,61-11,51), p=0,0036. S100B 0,1 mkr/n> (OLL) - 3,77 (95% CW1:1,63-8,73), p=0,0020 xeHe NSE
Hr/mn>12,5 (OLL) - 2,69 (95% CW1:1,14-6,36), p=0,0240; OAK>169 mm.cbiH. 6aF. (OLU) - 3,27 (95% CW1:1,26-8,48), p=0,0146;
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> 65 xacta (OL) - 2,43 (95% CW: 1,04-5,68), p=0,0406. XXanraH R2 kputepuiii BonbiHIWIA anbiHFaH MOL4enNbiH, CEeHIMAINIK
enwewmi, Nagelkerke-627,3% xaHe logLikelihood - 112,7.

KopbITbiHAbI. Byn fepektep aypyablH HOTUXECIH 6omkayFa MyMKiHAK BepeTiH MaTemMaTukarnblk MOAENb xacay YLiH
nanganaueingsl. MogenbaiH, eH xakcbl 6omkamabl MaHi kecy Hykteci 99,13%, AuROC-0,912; Se-93,26%; Sp-80,00%;
NPV-94,55%; PPV-76,15% 6ongel.

TytiH ce3dep: Mu xapakamsl, 6omkay, MamemamukarbiK MOOEsTb.
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Introduction combined injuries without severe damage to the skull and

Increased interest in various traumatic events. The  brain — 34 (43.03%) — group 2. All patients were treated in a
increased interest in various traumatic injuries is due to the ~ Multidisciplinary regional hospital for the period from 2020
high frequency of adverse outcomes, large economic costs  to 2021. The study was conducted in accordance with the
and an annual increase in the number of victims [5,6].  standards of Good Clinical Practice, the principles of the
Today, various severe injuries are both a medical, Helsinki Declaration and in accordance with the principles
economic, and social problem for society. Based on such  of the Ethical Commission of the Marat Ospanov West
problems, researchers are constantly searching for ways to  Kazakhstan Medical University No. 12 dated January 30,
improve the effectiveness of treatment, possible risk factors 2018 [15].
and ways to objectively predict the outcome of the disease The criteria for inclusion: patients with multiple injuries
in victims. Answers to these questions would allow doctors  of two or more different anatomical parts of the body with
to develop measures to prevent possible complications,  concussion and brain contusion (mild, moderate, severe),
carry out timely necessary therapeutic correction, thereby intracerebral hematomas and hygromas, subarachnoid

reducing the likelihood of an adverse outcome [9,8,11]. hemorrhages, confirmed by clinical and computer data, the
The development of multifactorial models using integral GCS scale of the disease.
independent outcome predictors makes it possible to Exclusion criteria: patients with brain death confirmed

personalize the forecast [7,15,28]. Unfortunately, there is by the EEG method and GCS below 3 points (11 patients),
not enough such research on injuries. In clinical practice, it~ with severe decompensated somatic diseases (6 patients).
is of great importance to determine the early outcome of  According to the outcome of the disease, regardless of the
long-term treatment in such severe patients [22,25]. diagnosis, patients were divided into groups: survivors —

The aim. To study significant predictors that determine ~ 62.3% (n=47) and deceased — 37.7% (n=32). The total
the clinical course of severe traumatic injuries with a  population was 587544. The prevalence was 13.7%, the

personalized mathematical model of outcome. sample size was 79 patients. The distribution of patients by
Materials and methods. age (years) and diagnosis is shown in Table 1.
79 adult patients were included in a prospective, Demographic and clinical characteristics stratified by

continuous cohort study. Of these, combined severe  neurological outcome in deceased and surviving patients
traumatic brain injuries - 45 (56.9%) patients — group 1;  are presented in table 2.

Table 1.
Distribution of patients by age (years) and diagnosis.
Groups General. number. 0 e e 70 and P
oatients, a6c. (%) before 49,% 50 - 59,% 60 - 69,% more %
Group 1 45 (56,9) 22(48,8) 13 (28,8) 5(11,1) 5(11,1) <0,0001"
Group 2 34(43,03) 14(41,1) 10 (29,4) 5(14,7) 5(14,7) <0,0001"
Total 79 (100) 36 (45,5) 23(29,1) 10 (12,6) 10 (12,6)
Notes: Kraskel-Wallis 1 - between groups
Patients were not comparable in terms of disease Research methods. Laboratory studies were carried out
outcome (p=0.3904), age (p=0.4287) and gender (p = in dynamics on the 1st (initial) - 3 = 5 — 7- e days of the

0.8921 according to Table 2). The degree of impaired  patient's stay in the hospital. Serum levels of NSE and S100
consciousness of the patients participating in the study was  were determined using the human ELISA kit (DiaMetraSrl,
assessed by GCS. cat. No..DKOQ73, ZI Paciana, Italy). Brain gas exchange
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studies determined the ratio of  oxygen
delivery/consumption in the cerebral cortex (rSO2), which
was performed on the INVOS 5100 device,
SOMANETICS, USA. The study of brain metabolism
(lactate and glucose, LDH) using a Beckman-680 analyzer
(Japan), hemodynamics using NIHON KONDEN operating
monitor systems (Japan) and IMEC 15S (Mindray, China).
Dynamic and systematic monitoring of the main body
parameters and clinical and laboratory data was carried out

in patients. The patients received complex necessary
therapy. Differences in the 2 groups studied by outcome in
clinical and bioimmunological parameters of the neuron-
specific proteins enolase and calcium binding protein, data
on gas exchange and brain metabolism, as well as
hemodynamics with the determination of AVDO2, rSO2,
lactate, glucose and mean blood pressure. These results
were later used as countfounding factors for correction in
multivariate statistical analyses.

Table 2.

Demographic and clinical characteristics stratified by neurological outcome in deceased and surviving patients.
Characteristic Cohorts, 1 Survivors, Deceased, p

00% 59,4% 40,5%
Demographic characteristics (N=79) (N=47) (N=32)
Age, years Me [Q1; Q3] 40,00 (42,00; 69,00) 42,24 £12,33 30,34+ 15,04 0,42872
Gender (%) men 57(72,1%) 32 (56,14%) 25 (43,8%) 0,89211

women 22 (27,8%) 14 (63,6%) 8 (36,4%)
Basic score GCS Me [Q1; Q3] 11,07+2,65 (10,72; 11,43) 12,04 £2,28 9,66 + 2,52 <0,00012
Group 1 45 (56,9) 21 (46,6%) 24 (53,3%) 0,3905"
Group 2 34(43,03) 26 (76,4%) 8 (23,6%) 0,3905"
Symptoms of hyperglycemia 64 34 (53,1%) 30 (46,8%) 0,02311
Arterial hypertension + coronary heart disease 27 17 (62,9%) 10 (37,03%) 0,02311
Arterial hypertension + Diabetes mellitus 21 10 (47,6%) 11 (52,38%) 0,02311
Other diseases 10 3 (30%) 7 (69,98%) 0,02311
Pneumonia, yes 32 12 (37,5%) 20 (62,5%) <0,0001"
Notes:  1'-x2 Pearson

22 - Mann-Whitney U-test

The obtained research results were subjected to
statistical processing by Microsoft Excel 2020 and SPSS
Statistics programs. The Pearson method with a coefficient
of agreement x2 was used to determine the significance of
frequencies. Spearman's nonparametric method with an
indication of the R coefficient was used for correlation
analysis. The evaluation and interpretation of the diagnostic
significance of the signs was carried out with the
determination of the area under the curves of the ROC
analysis with a 95% confidence interval. The cut—off point
was set - cut-off. The mathematical equations of the
influence of several variables on the probability of detecting
a dependent predictor were obtained by logistic regression
multiple analysis. Mathematical processing of the results
obtained constants with significance, Wald coefficients and
relative risk. As a result, the final equations were
determined indicating sensitivity, specificity according to the
chi-square criterion. The Nigelkirk coefficient (R2) was used

to evaluate the quality of a mathematical model with the
calculation of the variance of the dependent variable. The
Hosmer-Lemeshov criterion of agreement allowed us to
determine the degree of agreement of our model with the
initial data and the level of statistical significance of the
results corresponded (p < 0.05).

Results. Discriminant analysis revealed the main
statistically significant predictors for the development of the
matrix of the basic model. The model specifies the
coefficient weight and constant for different groups of
results. The model formula we have compiled allows us to
determine the discriminant function for each outcome of the
disease.

At the stage of multiple logistic regression (LR), the risk
of increasing the level of the target variable poor outcome
was found to be related to the indicators obtained during
laboratory and instrumental examination methods. The
results of the analyses are presented in Table 3.

Table 3.
Prediction of outcome/death risk.
Factor AuROC Standerror CR 95% CI for CR X Regression P
| | Upper |lower coefficient
Constant 0,7956 45,5206 -5,3676 <0,0001
AVDO2!, right. >52 0,823 0,4629 5,71 2,31 14,16 14,1795 1,7430 0,0002
S10082>0,1 0,368 0,4288 3,77 1,63 8,73 9,5773 1,3269 0,0020
AVDOy, left. >52 0,887 0,4893 9,01 3,45 23,51 20,1866 2,1985 <0,0001
Lactate >3,3 0,902 0,5018 4,30 1,61 11,51 8,4633 1,4597 0,0036
GCS4<9 0,905 0,4855 3,27 1,26 8,48 5,9660 1,1857 0,0146
NSE3>12,5 0,906 0,4387 2,69 1,14 6,36 5,0930 0,9900 0,0240
Age >65 0,912 0,4333 2,43 1,04 5,68 41906 0,8870 0,0406
Notes: 1 AVDO?2 - arteriovenous difference

2 NSE - neuron-specific enolase
3 S100R - Calcium binding protein
4 GCS - Glasgow Coma Scale
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The following predictors were strongly associated with
an unfavorable outcome: AVDO2 > 52% of the left side
(OR) - 9.01 (95% CI: 3.45 - 23.51), p<0.0001; AVDO2
>52%, of the right side (OR) - 5.71 (95% CI: 2.31-14.16),
p=0.0002. Lactate level >3.3 mmol/l (OR) - 4.30 (95% ClI:
1.61-11.51), p=0.0036. With an increase in S100B
mcg/I>0.1 (OR) - 3.77 (95% CI:1.63-8.73), p=0.0020 and
NSE ng/ml>12.5 (OR) - 2.69 (95% Cl:1.14-6.36), p=0.0240;

GCS <9 score (OR) - 3.27 (95% CI:1.26-8.48),
p=0.0146; at the age of > 65 years (OR) - 2.43 (95%

Cl: 1.04-5.68), p=0.0406. The measure of reliability of
the model obtained by the criterion of pseudo R2,
Nagelkerke - 627.3% and logLikelihood - 112.7.

These data were used to develop a mathematical model
that allows predicting the outcome of the disease. The resulting
logistic regression equation of the model has the form:

P=1/(1+Exp (- (-5.368 + 1.743 * AVDO2 + 1.327 *

S$1008>0 + 2.198 * AVDO2+ 1.46 * Lactate >3 + 1.186 *

GCS <9+ 0.99 * NSE >12 + 0.887*age >65)
where P is the probability of a risk of increased
outcome/mortality; e is the base of the natural logarithm (e
= 2.72), - 5.3676431 is constant. The best predicted value
of the model is the cut-off point of 99.13%, AuROC - 0.912;
Se - 93.26%; Sp - 80.00%; NPV-94.55%; PV - 76.15%,
where shown in Figure 1.

ROC curve
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Figure 1. Sensitivity and specificity
of the predictive model
Discussion

The results of our research have shown that the method
of mathematical equation is quite simple to work with,
allows you to quickly and fully determine the prognosis of
the disease [25,12,1]. The availability of the used predictors
of outcome in most medical institutions, the possibility of
widespread use of the database and various application
packages with the possibility of extensive mathematical
calculations make it possible to widely use the developed
prognosis model. Similar prognostic models of outcomes
have been described by other researchers [14,35,34].

By predicting the outcome of the disease, we will be
able to establish a basic risk profile for each patient, thereby
providing primary information and pre-evaluating the
volume of medical care. Predictive mathematical models
are important for the analysis of subsequent large studies in
order to obtain a covariative correction of the treatment
[16,17,18] and to consider other markers that increase
statistical significance [23].
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Authors Fernando Zanela Areas et al. It is indicated that
variables such as old age, GCS score of pupil diameters
and CT data with displacement of median brain structures,
hypotension, the presence of subarachnoid hemorrhages
can determine the outcomes of severe injuries of traumatic
genesis [27,13,33].

Li X, Li C., Wang J. et al. It is also claimed that the
development of multifactor models using well-known
independent forecasts makes it possible to personalize the
forecast [15,21,26]. Various calculators for mathematical
predictions of the clinical course of traumatic diseases in
adults, based on CRASH and IMPACT studies, are
currently one of the most popular and affordable models of
individual forecasting. Our conclusions coincide with the
opinions of Badjatya N., Carney N., Croco T.J. et al. that
predicting the outcome of brain damage is one of the main
factors of a poor outcome or death of a patient. These
provisions can identify possible complications and introduce
early preventive measures into therapy. And such cohort
prospective studies are currently insufficient. In the studies
of Perel. P., 2018, devoted to the study of data on the
prediction of various outcomes, recommendations are made
that predictors of disease prognosis should be constantly
reviewed and supplemented. According to the author, this
is due to the fact that new data and knowledge about the
mechanisms of pathogenesis of severe injuries are
constantly being updated, diagnostic capabilities are
expanding, and new treatment methods are being
introduced. Our opinions coincide with the researcher that
with the current availability of a wide range of patient
monitoring data, they cannot all be used in routine clinical
practice. The problem is related to the fact that
heterogeneity of material and technical support and staff
qualifications is noted at different levels of medical
institutions [2,32].

However, we note that personal mathematical models
can only complement, not replace, clinical judgments, but
such models are based on the systematic experience of the
results of several hundred patients that underlie our models
[24].

The disadvantages of our model, as in other models,
are that there is not enough external validation, which is
necessary to recommend the model for widespread
distribution. The validity and applicability of predictive
models are influenced by various factors. Many models, like
ours, include data obtained after admission, and most of
them were developed on small sample sizes of patients
from one medical center [10]. The level of diagnostic
research and medical care may vary depending on the
location and equipment of medical institutions, which may
lead to different results [29,30,31].

The coded data of the studied patients on the Excel
platform is entered into the mathematical model developed
by us. Age, gender, the results of assessment scales of
general condition, data from instrumental laboratory studies
were taken into account. The final point of the prognostic
analysis was the indicator of the outcome of the disease
(favorable and unfavorable). According to the obtained
research results, such parameters as age over 65 years
(OR) - 2.43 (95% CI: 1.04-5.68), p=0.0406 had a significant
impact on the adverse outcome of the disease in patients
with traumatic brain injuries; neurological deficit according
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to GCS less than 9 points (OR) - 3.27 (95% Cl:1.26-8.48),
p=0.0146; circulatory insufficiency with an increase in
serum lactate of more than 3.3 mmol/l (OR) - 4.30 (95% CI:
1.61-11.51), p=0.0036. At 40.5% of the studied patients
showed an increase in the parameters of cerebral oximetry,
reflecting a violation of cerebral perfusion, oxygen transport
and predetermining the unfavorable course of the disease.
Also, an unfavorable prognosis for the degree of influence
on the outcome was increased levels of serum
neurochemical markers — neuron-specific enolase NSE and
protein S100B. These markers of brain damage had high
sensitivity - 91.30%; 51.59% and specificity - 95.06%;72.09
The resulting model adequately differentiates patients with
favorable and unfavorable outcomes. The model quickly
allows the doctor to obtain data on the prognosis of the
disease, make timely changes in management and
treatment tactics in order to improve the patient's prognosis.

Conclusions. Thus, the developed personalized
mathematical model with risk factor coefficients makes it
possible to predict the outcome of the disease with high
probability in patients with acute traumatic brain injuries.
The proposed calculator of the individual risk of an adverse
outcome of the disease is recommended to be integrated
into the electronic medical record of the patient upon
admission to the hospital. Patients with a high coefficient of
adverse outcome need individual preventive measures to
correct the identified risk factors.
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Pestome

BBepeHue: bpoHxuansHas actma (bA) sBnsieTcs pacnpocTpaHEHHBIM XPOHUYECKUM HEMHEEKLMOHHBIM 3aboneBaHnem
AbixaTenbHbix nyTeir. OQHUM 13 KNMHMYECKUX (DEHOTUMOB SBMSETCS ee coyeTaHue ¢ metabonnyeckum cuHgpomom (MC).
Takas chopma CUHTPONMWM MPUBOAMT K Goree TsXenomy TeyeHuto 3aboneBaHMs W MAOXOMY MPOrHO3y, 4acTo SABASSCH
MPUYMHON TSHKENOMN U TPYAHOKOHTPOMPYEMOM hOPMbl aCTMBI.

Llenb nccnegoBaHus: 13y4nTb KMHUYECKMIA heHOTUN NauueHToB Tshkenon bA B covetaHum ¢ MC.

Matepuanbi u Metogbl: B HacTosee nccnenosaHue BkodeHo 200 NaLMEHTOB C TSHXKENOMA U NNOXO KOHTPONMUPYEMON
BA, accouumuposanHoit ¢ MC. Kpumepuu 8k/oyeHus B UCCNEAOBaHE: TSHKENas u Nnoxo KOHTponupyemas bpoHxuansHas
acTMa, AMarHo3 KOTOpO# COOTBETCTBOBan MexayHapogHbiM kputepusm GINA, Bospact crapwe 18 net. Kpumepuu
UCKITIOYEHUS: KYPEHWe, Hannume XpOHNYECKOM OBCTPYKTMBHON BONE3HM Nerkux, akTMBHOE WHQEKLMOHHOe 3abonesaHwe, B
TOM YnCIie MHEKLMW PECTIMPATOPHON CCTEMBI, OHKOMOrMYeckue 3abonesanus, bepemeHHOCTb. Bo Bpems rocnutanmaavmum
B OTOeNeHWe MyNbMOHOMOTMM BCEM MaUMeHTaM NPOBOAWMIMCH  KMMHWKO-NabopaTopHble U WHCTpPYMEHTambHble
nccnenoBaHus  (peHTreHorpadust OpraHoB [PYAHONM KNETKM W, MO MOKa3aHUAM, MynbTUCMMparbHas KOMMboTEpHas
TOMOrpadus Nerkux, CMpoMeTpus).

Pesynbtatbl: B uccnegosaHuu B OcHOBHylo rpynny (B coyeTaHun ¢ MC) BkntoveHo 112 (56%) naumenTos, B
KoHTponbHyto (6e3 MC) - 88 (44%) nauneHToB. Bce naumeHTbl UMenb NNOXOW KOHTPoNb BA, npu aTOM cpeau NaumeHToB C
MC (ocHoBHas rpynna) oTMevancst 3HauyMMmo Xyawmii koHTponb actMbl (Me ACT-Tecta coctaBuna 11), pasnuuns Gbinm
3HaunmbIMK (p<0,001). Mo AaHHBIM CMPOMETPUM YCTAHOBMEHO, YTO B OCHOBHOW rpynne OTMEYarcs MeHbLIWA YPOBEHb
OXEN n OPB1. Taroke yCTAaHOBNEHO, YTO HANMYWE MMNEP303NHOMUINM accoLumMpoBaHo co cHmkeHnem O®B1 (OLL 0,82) n
MCB nocne bpoHxogunatauuoHHoro Tecta (OLLU 0,988).

BriBogb!: BbisiBNeHHble B UCCNefoBaHUN U3MEHEHUs (DYHKLMU BHELIHEro [blXaHus Yy nauueHToB ¢ Tsxenon BA B
cuHTponum ¢ MC, onpegensiemoe B cHkeHun OPB1, OXKEN u cootHoweHus ODPB1 n OXKEJ, Heobxognmo yumTbiBaTh Npu
neveHun [panHoro ceHoTuna BA. KomnnekcHblit noaxod, OCHOBAHHbIA Ha MPUMEHEHWW BCeX (hapMakonornyeckux
BO3MOXHOCTEN B coyeTaHuu ¢ koppekumeit IMT, BeposiTHO, SBNSETCS (hakTopoM yryyLIEHNS (PYHKLMK NErkix, TeM cambim
NoBbILAs CTENEHb KOHTPONS CUMNTOMOB BA.

Kntouesble cnoea: bpoHxuansHas acmma, Memabonuyeckutl cuHdpom, Cnupomempus, OXUpeHue.
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Introduction: Asthma is a common chronic non-communicable respiratory disease. One of its clinical phenotypes
includes combination with metabolic syndrome. This form of syntrophy results in a more severe course of the disease and a
poor prognosis of the disease, often causing severe and poorly controlled form of the asthma.

Aim: To study the clinical phenotype of the patients with severe form of asthma combined with metabolic syndrome.

Materials and methods: 200 patients with severe and poorly controlled asthma associated with metabolic syndrome
were included in this study. Study inclusion criteria were severe and poorly controlled asthma diagnosed according to the
GINA international criteria, age over 18 years. Study exclusion criteria were smoking, having chronic obstructive pulmonary
disease, active infection, including respiratory system infections, cancer, pregnancy. All the patients underwent clinical and
laboratory, instrumental examinations (chest X-ray examination and, according to the indications, multispiral computed
tomography of the lungs, spirometry) while hospitalized in the Pulmonology Department.

Results: 112 (56%) patients were included in the study group (combined with MS), 88 (44%) patients were included in
the control group (without MS). All the patients had poor control of asthma, meanwhile patients with MS (study group) were
indicated with significantly worse asthma control (AST-test Me was 11), differences were significant (p<0,001). According to
spirometry it was indicated that study group had lower level of FVC and FEV1. It was also stated that having
hypereosinophilia was associated with lower FEV1 (OR 0.82) and PEF after bronchodilatatory test (OR 0.988).

Conclusion: The identified during the study changes in external respiratory function in patients with severe asthma in
syntrophy with MS, as determined by a decrease in EFV1, FVC and the ratio of FEV1 to FVC, should be taken into account
in the treatment of this phenotype of asthma. An integrated approach based on the use of all pharmacological options in
combination with BMI correction is likely to be a factor in improving lung function, thereby increasing the degree of asthma
symptom control.

Key words: Bronchial Asthma, Metabolic Syndrome, Spirometry, Obesity.

Tyvingeme
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Kipicne: BpoHX Aemikneci — TbiHbIC any XorgapblHblH, KeH, TaparnFfaH CosbiMarbl WHREKLUUANbIK eMec aypybl.
KnuHukanbik deHoTunTepitin, Bipi oHbiH, MeTabonukanbik cuiapommeH (MC) kocapnaHa kesgecyi. CUHTponusHbIH, 6yn Typi
aypydblH, HefFypribiM ayblp afbiMAa eTyiHe XoHe Komnaicbi3 bomkambiHa akenegi, kebiHece ayblp xaHe bGakpinayra
BarbiHbalTbIH AEMIKNEHIH, JaMybiHa cebenLui.

3eptTeyain, makcatbl: MC kocapnaHfaH ayblp afbiMAarbl JeMiKNeMeH ayblpaTblH HaykacTapdblH, KMWMHUKaMbIK,
(hEHOTUNIH 3epTTey.

3epTTey apicTepi xaHe matepnangapbl: 3eptreyre MC-MeH kocapnaHfaH ayblp afbiMaasbl XaHe Halwap 6akbinayra
OarbiHbalTbIH OpoHx gemikneci 6ap 200 Haykac KaTbiCTbl. 3epTTeyre eHeidineeH Haykacmap: [LWUarHosbl Xanblkaparbik,
GINA xaTTamacblHa CalikeC KeneTiH ayblp xaHe 6akbinayra barbiHOanTbiH GpoHX aemikneci 6ap, xackl 18-4eH xoFapbl
HaykacTap. 3epTTeyre eHaisiiMe2eH Haykacmap: TEMeKi Luery, co3bliManbl OBCTPYKTUBTI ekne aypynapbl, GenceHgi
KyKnarnbl aypynapbl, COHbIH, iliHAE ThIHBIC amny XyMEeCiHiH, MHGeKUuMsanapsl, katepni icik, xykTiniri Gap HaykacTap.
MynbmoHonorus  GeniMileciHe rocnuTanuaaunsnay kesiHae 6apnblk, HaykacTap KNMHWKamblk, 3epTXaHarblk, KaHe
acnanTtblk 3epTTeynepaeH oTTi (Kkeyde KybICbIHbIH, PEHTreHorpadmachl XaHe KepCeTinreH Xarfanfa eKMeHiH,
MyTbTUCTIMPanbbl KOMMLIOTEPITIK TOMOrpadusiChl, CIMPOMETPHUS).

3eptreyain, HaTuxeci: 3epTTeyre 112 (56%) Haykac, Herisri Tonka (MC kocapnanfaH), an 88 (44%) Haykac baxpinay
T0BbiHa (MC oK) Kocbingbl. Bapnbik HaykacTapga actma bakbinayra GafbiHbanTbiH, an MC 6ap HaykacTapga (Heriari
TON) Aemikne Hakbinaybl asagan 6akbinaHatbiH Typi (ACTTeCT cbiHamack! 116an)6ongpl, aibipMalLbibIKTap aiTapnbiKTai
Bongbl (p <0,001). Crnmpometpus manimeTTepi bombiHwa Herisri Tonta FVC xaHe FEV1 pewrediHiH, TeMeH ekeHpiri
aHbikTangbl. CoHpai-ak, rMnepaoavuHouUnusHbIH, Bonysl BpoHxoaunataumonabl ceiHamagad (OR 0,988) ke FEV1 (OR
0,82) xaHe PEF TemeHaeyiMeH 6ainaHbICTbl eKeHi aHblKTanzpl.

KopbitbiHabl: FEV1, FVC TemeHaeyimeH xaHe FEV1 xoHe FVC apakatbiHacbiMeH aHbikTansaH MC-meH
CUHTpONUMsAasbl ayblp AeMikneci bap emaenyllinepae 3epTTeyae aHbikTanFaH ekne (YHKUMSCHIHbIH, e3repicTepi ocbl BA
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theHoTUNIH emaey kesiHae eckepinyi kepek. [ICU kanbinka kentipyge 6aprbik, hapMakonorusanbIk, Hyckanapabl KongaHyra
HerisgenreH WHTerpauusnaHfaH Tocin ekne (yHKUMACHIH XakcapTadbl, OCbinavila Aemikne cumnTomzapbiH 6akbinay

[3pEXeCiH apTTbipagpbl.

Tyliindi ce3dep: bpoHx demikneci, Memabonukanbik cuHOpom, Cnupomempusi, Cemizdik.
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BseaeHue
BpoHxuanbHas actma (BA) ocTaetca ogHum 13
Haubornee pacnpoCTPaHEHHbIX XPOHWYECKMX

HEeMHMEKUMOHHBIX 3abonesaHnint B mupe. MccnenoBaHus
NOCNEOHNX NeT AEMOHCTPUPYIOT, YTO npegnonaraemas
BbISIBNSEMOCTb acTMbl B Mupe cocTasnset 36979,27 (95%
O 29601,98 — 45928,11) cnyyaes B 2019 rogy, u4to
oTpaxaert ee poct Ha 14,97% B nepwoa ¢ 1991 roga [14]. C
OpYro  CTOpOHbl, NO  OUEHKaM psga  aBTOPOB,
3abonesaemoctb BA nopsgka 3,3% B passBuTbIX W
passuBaloLmxcs ctpaHax [1]. B Toxe Bpems oTmevaetcs
TEHOEHUMS] B CHKEHMW CMEPTHOCTM OT  [aHHOro
3aboneBaHus; Tak B KpynHenmwem aHamuse GBD 2019
YCTAHOBMEHO CHWXEHWe cmepTHocTM ¢ 8,6 Ha 100 TbiC
Hacenenus (95% W 6,4-11,21) B 1991 rogy no 5,96 Ha
100 Tbic (95% AW 4,74-7,22) B 2019 ropy. B HacTosee
BPEMSI HET YETKMX 3MMOEMMONOMNYECKUX WMCCNEA0BaHUA,
LEMOHCTPUPYIOLLMX WCTUHHYID pacnpocTpaHEHHOCTb BA B
Pecnybnuke KasaxcTaH, OfHako B OQHOW W3 HEMHOTMX
pabor, Bkmtovatowern 600 naumeHToB ¢ BA, nokasaHo, 4to
AN MOMyNsAuMM CTpaHbl XapakTEPeH HW3KMA KOHTPOIb
3abonesaHus — 57,8% (95% [OWN 53.9-61.8) nauueHToB
MMenu Noxo KoHTponupyemyto bA [23].

B HacTosiiee Bpemsi [OCTUTHYTHI 3HAYUTEMbHbIE
ycriexu B neyeHun  OpOHXManbHOW  acTMbl,  4TO
obycnoeneHo COBEPLLEHCTBOBAHMEM nevebHbIX

anroputmoB  3abonesaHus. CormacHO MeXayHapoaHbIM
aKcnepTHbIM AokymeHTaMm, B nepayto GINA (Global Initiative

for Asthma, 2023), Tepanus BA 6a3supyetca Ha
CTYNEHYATOM nopxoae, COrnacHo KoTOpOMY
PEKOMEHOOBaHO MO3TanHOE NeYeHue, T.e., MHULMauna U
nocregylowas  MHTeHcudmkaums  hapmMakonormyeckomn

Tepanun C OBHOBPEMEHHON KOpPeKLMen (hakTopoB pucka
BEPOSITHLIX 000CTpeHuit [22]. Mpu 3TOM OCHOBHOW LIENbI
neveHus SBNSETCA AOCTUKEHWE W NOLAEPXaHNE AOIKHOMO
KOHTpONst CUMNTOMOB 3a60n€eBaHwS.

OpHako haHHaA uenb 4acTto ABnaeTcA
pr,Cl,HOﬂOCTVI)KVIMOIZ, KITMHKUYeCcKune uccnenoBaHua
KOHCTaTUPYIOT, Y710 paCHDOCTpaHéHHOCTb nyoxo

KoHTponupyemon n Tskenon BA coctasnsieT ot 3 o 10%
[7,9]. Takas BbicOKas pacnpoCTPaHEHHOCTb TSHKENOW U
nnoxo KoHTponmupyemoin BA obycnoeneHa, B nepeyro
ovepeqb, reTeporeHHOCTbIo naToreHeTUYecKnxX

MexaHuaMoB 3abonesaHusi. Tak, B nuTepaType BCE valle
BCTPEYalTC Noaxodbl K Knaccudukauuv nauueHToB Ha
pasnuyHble eHoTUNbl BA — KNMHUYECKME XapaKTepUCTUKM
MaLWeHTOB, OCHOBaHHbIE HAa COYETAHWUM SHOOTEHHbIX
(HacneACTBEHHbIX) UM 3K30TEHHbIX (CPeaoBbIX) (hakTOpOB.
[pyroi nogxop — BbiaeneHue aHootunos bA — Basupyetcs
Ha MgeHTUdMKaLMM OBLYMX NAaTOreHETUYECKUX PeaKLMii Ha
MOMNEKYNSPHOM M HaAMONEKYNSPHOM YPOBHSIX [15].

OpHum 13 Hanbonee pacnpocTpaHEHHbIX (DEHOTUNOB B
HacTosiLee BpeMs SBASETCS KNWHUYEeCKas CUHTponus BA un
MeTabonnyeckoro cuHOpoma unm OXWpEHWS.
MeTabonuyeckuin CUHAPOM (MC), COrnacHo
MexayHapoaHeiM pekomeHgaumam (BO3), onpegensertcs
KaK KIMHWYECKAM CUHAPOM, 0053aTeNbHbIM KOMMOHEHTOM
koToporo  sBnseTcs  abaoMuHanbHOe — OXuUpeHue, B
COYETaHWM C HapyLeHWeM YrneBOAHOMO W JMMMAHOIO
00MeHoB 1 apTepuanbHoi runepteHsun [4]. CouetaHne BA
n MC ocTaetcs ogHUM 13 Hanbonee 3HauMMbIX haKTOpOB,
npeapacnonaratLLux K NroxoMy KOHTPOonto 3abonesaHus u
3HauMmo xygwemy nporHosy [19]. Mpu 3TOM 4O KOHUA He
onpegeneHa cBa3b bA ¢ otaenbHbIMU koMnoHeHTamu MC,
BOCTYMHbIE HA CErOAHS [aHHble B OCHOBHOM aKLEHTUPYHOT
POMb OXUPEHNS.

Lensio paHHOro wuccnepoBaHMa CTano  WU3yuuThb
KMUHWUYECKUA  (DeHOTUN  MmauneHToB  Tskenod BA B
coveTanum ¢ MC.

MaTtepuansl n MeToAbl UCCNef0BaHMUA

C uenbto peanu3auuu NOCTaBREHHOM uUenu 6bino
MPOBEAEHO KIMHMYECKOE KOHTPONMPYEMOE MCCreaoBaHue,
Bkntovatowee 200 naUMEHTOB C  TSXKENONW M NNOXO
koHTponupyemon BA, accouumposanHoin ¢ MC. B aHanus
Obinu  BKMIOYEHbI MALMEHTbI, TOCMMTANN3MPOBaHHbIE B
oTfeneHne  MynbMOHOMOMK BonbHuLb! CKOpO
MeguumHckoin nomowyy r. Cemen, Pecnybnuka KasaxcraH, B
nepvog ¢ sueaps 2018 no sweapb 2020 rr. Kpumepuu
8KMIOYeHUs 8  uccrie0ogaHue: TSKenas W MIoXo
KOHTpOnupyemasi GpoHXuanbHas actma, AuarHo3 KOoTopoi
COOTBETCTBOBAN MexayHapoaHbiM kputepusam GINA, npu
9TOM BCE MaUMEHTbI MOMyYann leyYeHue cornacHo 4-5
CTYNEHW YKasaHHbIX PEKOMEHAauui; BospacT cTapwe 18
net. Kpumepuu  UCKMIOYEHUS:  KypeHue,  Hanmnuue
XPOHMYECKON OBCTPYKTMBHOM OONE3HW nerkux, akTMBHOE
WHeKLUMOHHOe 3aboresaHne, B TOM 4UCHE WHEEKLMM
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PECnMPaTOPHON CUCTEMbI, OHKOMNOMMYECKe 3aBoneBaHus,
6epemeHHOCTb.

Bo Bpemsa rocnutanusauunn B oTAeneHue
NnynNbMOHONOrMK BCEM MNaUMUeHTam NPOBOAMNUCE KITMHWUKO-
na60paToprle nccneaoBaHn4, BKno4Yasn
06Ll.leKﬂVIHVI‘-IECKVIl7I aHanuns KpoBu n MOKpPOTbI,

OvoxumMnyeckuii  aHanu3 KpoBWM C OLEHKOW JIMMMOHOrO
npoduns 1 rmoko3bl kposu. Kpome Toro, BCeM nauueHTam

NPOBOANUMMC NHCTPYMEHTAMbHbIE nuccneaoBaHms
(peHTreHorpacpmsi  OpraHOB  FPYAHON  KNETKM W, Mo
roKasaHusim, MyTbTUCTIMParbHas KOMMbloTEpHas

Tomorpadms  nerkux). Obs3aTenbHbIM - ycrosnem 6bino
NPOBEAEHWE OLEHKM  (PYHKUMM  BHELIHEro  AblIXaHus
METOAOM CMMPOMETPUM W NKUKPNOYMETpUM, npoLeaypa
BbiMOMHANacb Ha annapate BTL-08 Spiro  Pro
(BenmkobputaHusl), B WTOTOBBIM a@HanM3 BKIHYANNCH
TONBKO pe3ynbTaTbl TECTOB, BbIMOMHEHHBIX COTMACHO
pekomeHgaunam American Thoracic Society and European
Respiratory Society [6].

C uenblo onpegenexns koHTpons BA ucnonb3osanu
BanuauanpoBaHHyto Bepcuto onpocHuka ACT (Asthma
Control Test, TecT no KOHTPOMIO Hag acTMON).

Bepudmkaums MC ocHoBbiBanack Ha kputepusix BO3.
Bcem nauueHTam NpoOBOAMAMCL  @HTPOMOMETPUYECKUE
nccregoBaHMs € M3yyeHWem Maccbl Tefla Mo pocTa,
OKPYXXHOCTW Tanuu 1 6eaep, paccumTbiBani MHAEKC Macchl
Tena. Bce nauneHTbl NoaTBEPAMIM COrMacue Ha yyactve B
nccregoBaHMM M BOCTIPOM3BEAEHWM  MOJYYEHHbIX
pesynbTaTtoB. VccnegosaHue 6bino ogobpeHo nokanbHbIM
3TUYECKUM KOMMUTETOM HAO «MegunumHCKNiA
yHuBepcucteT Cemeity (pelleHne Ne11 ot 27.09.2017).

Cmamucmuyeckull aHanus.

Cratuctnyeckyto 06paboTky AaHHbIX NPOBOAUIM C
nomowbto  nporpammbl SPSS 20.0.  KonuyecTtBeHHble
nokasaTeny OLEHMBANMCb Ha MnpegMeT COOTBETCTBUS
HOpPManbHOMY pacnpedeneHuio ¢ MOMOLUBID  KpUTEPUS

70,00-

Konmoroposa-CmupHoBa.  KonuyecTBeHHble nokasaTen,
VMEloLMe HopMarbHoe pacnpeperneHne, OnucbIBanuch C
MOMOLUBIO  CPeAHUX apudmeTndeckux BenmumH (M) u
CTaHOapTHbIX  OTknoHeHun  (SD),  rpanmy  95%
poseputensHoro uHtepsana (95% [W); ans cpaBHeHus
vucnonb3oBanu Kkputepuit CTblogeHTa NS He3aBUCUMbIX
Boibopok. B cnyyae  oTcyTCTBMS  HOpManbHOrO
pacnpegeneHust KONUYeCTBEHHbIE AaHHbIE OMUCHIBANMCH C
nomowpto MeanaHel (Me) (Me) 1 HuxHero u BepxHero
ksaptuneir (Q1 - Q3). CpaBHeHue [fByx rpynn no
KOMMYEeCTBEHHOMY NOKa3aTentk, pacnpegeneHne KoToporo
OT/INYasNoCh OT HOPMAMNbLHOTO, BBIMOMHANOCH C MOMOLLbH U-
kputepus  MaHHa-YutHu.  KateropuanbHble — [aHHble
OMWCbIBAaNMCb € yKkasaHWeM abCoMTHbIX 3HAYeHU K
MPOLUEHTHbIX [OMel, AN BbIBNEHUS CBS3WM  MeXay

HOMMHaNbHBIMA ~ MEpPEMEHHbIMM  UCMONb3oBamM X2

MupcoHa. Pasnuuus Mexay CpaBHMBaEMbIMU

nepeMEeHHbIMM CYMTanmnehb 3HaunmMbimmn npu p < 0,05.
PesynbTathbl

B wuccnegosanue 6bino BknoyeHo 200 naumeHTos,
VMEIOLLMX TSKenoe TeyeHue NMBo NNoXo KOHTPONMPYeMYIo
OpoHxuanbHylo actMmy. B panbHeiiwem Bce y4aCTHUMKM
Obin paHAOMM3MPOBaHbI HA 2 TPyNMbl B 3aBUCUMOCTW OT
Hanmums MC - ocHoBHylo, B coveTaHm ¢ MC, u
KoHTponbHyto, 6e3 MC, Bkniovaiowme 112 (56%) u 88
(44%) nauneHTOB COOTBETCTBEHHO. MeawaHa Bo3pacTa
Y4acTHMKOB WccnepoBaHna coctasuna 53,5 (39,0-59,25)
NeT, MUHUMAIbHbLIA M MakcUManbHbI BospacT 19 1 68 net
cootBeTcTBEHHO. Cpeayn nauyweHtoB 80 wnm 40% 6binn
My*4uHbl, 120 unn 60% - KEeHLMHbI; BO3PacT MYXYWH
coctasun 55 (38,75-61,0) net, xeHwmH — 52,0 (39,75-58,0),
p=0,354.

MeauaHa Bo3pacta OCHOBHOM rpynnbl coctasuna 56,0
(45,75-61,0) net, koHTponbHoW — 455 (34,75-57,0) rer,
p<0,001, Takum 0Opa3om BbISIBNEHbI  CTATUCTUYECKM
3HauMMble pasnuumns (pucyHok 1).

60,00 -
56,00
50,00-
MC

g BB Kontponbuas rpynna
/m

40.00 - ES OcHoBHasi rpyrnma

30,00 -

20,00- ¥

PucyHok 1. Bo3pacT nauueHToB B OCHOBHOM M KOHTPONBLHOM rpynnax.
(Figure 1. Age of patients in the study and control groups).
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Y Bcex maumeHToB oueHuBanu VIMT, cpegHWin ypoBeHb
koToporo coctasun 27,05 (23,1-28,42) kr/m2, MakcmansHbIA 1

Kr/M2, KOHTpOnbHOM rpynne — 22,36 (21,1-24,1) kr/m2, Gbinm
YCTaHOBMEHbI 3HaunMble pasnuums (p<0,001).

MUHUManbHbIA ypoBeHb 18,1 u 41,1 kr/m2 cooTBETCTBEHHO. B Obwasa KnuHMYeckas XapakTepucTMka MaluueHToB
OCHOBHOW rpynne nokasatenb coctasun 28,3 (27,4-30,02)  npencrtasneHa B Tabnuue 1.
Tabnuya 1.

OO0Lwan KNMHWYecKas xapakTepmcTuka naumneHToB / Table 1. Clinical characteristics of patients.

[Mpu3Hak Bce naumeHTbl OcHoBHas rpynna, n=112 | KoHTponbHas rpynna 2, p

n=88

Poct, cm 164,6+7,68 (163,53-165,67) |164,37+7,26 (163,01-165,73) |164,9+8,22 (163,16-166,64) |0,6282
Bec, kr 78 (67,75-85,0) 85,0 (78,0-89,0) 65,5 (58,75-76,0) <0,001®
VMT, kr/m2 27,05 (23,1-28,42) 28,3 (27,4-30,02) 22,25 (21,1-24 1) <0,001b
OT, cm 92,5 (85,0-98,0) 95,0 (89,75-98,0) 85,0 (74-86) <0,001®
AT, % 87 (43,5) 80 (71,4) 7(8) <0,001¢
CHO, % 78 (39,0) 75 (67,0 3(34) <0,001¢
OdmcHoe CAL, mm pr.cT.  [130 (120-140) 140 (130-150) 120 (110-130) <0,001®
OdmcHoe JAL, mm pr.cT. |80 (80-90) 90 (80-90) 80 (70-80) <0,001®
061U xonectepuH, mMone/n |5,2 (3,3-5,9) 5,8 (5,6-6.2) 3,08 (2,35-4,03) <0,001
Tpurnuuepuael, mmons/n 2,8 (1,69-3,24) 3,17 (2,9-3,61) 1,65 (1,02-2,03) <0,001
NNBM, mmonb/n 1,2 (0,97-1,64) 1,22 (0,95-2,01) 1,17 (0,98-1,39) 0,123
NMHN, mmons/n 3,18 (2,65-3,74) 3,27 (2,81-3,83) 3,01(2,12-3,63) 0,005
[noko3a, Mmonb/n 6,0 (5,1-6,8) 6,7 (6,2-7,7) 5,0 (4,2-5,3) <0,001

lMpumeyaHue:

a - MapameTpuyeckue kputepuin: kputepuin CtbtopeHTa, M+SD (mean + standard deviation);
b - HenapameTpuueckuit kputepuii: Mann-Whitney U-test, Me(IQR), Q1-Q3

¢ - X2 Pearson

MepeooyepedHasi 3afaya MPOBOAMMOTO MCCrEnoBaHus
COCTOSINA B W3yYeHUM KIMHMYECKOTO (HEHOTUNA NauyeHTa C
TSOKEMbIM TeueHvem BA, B acriexTe CpaBHUTENBHOTO aHanusa,
OCHOBaHHOTO Ha Hamuumv MC. [ns peanusaumm AaHHoro
aTara Hamm 13ydanuch rokasaTenb KoHTponst BA, konnyecTso
HOYHbIX CHMMTOMOB, 4acToTa 0GOCTPEHMIA 3aG0NeBaHus.

Ha nepeom aTane uccrefosaHns onpegensny creneHb
koHTponsi BA, KoTOpylo OLEHMBANM C WCMONb30BaHUEM

BanMaM3VNpOBaHHOTO BapuaHTa TecTa Mo KOHTPOMO Haj
actmon  (ACT-tect). Tak, Cpegum BCEX MALMEHTOB C
TshxenbiM TeveHnem BA megmana ACT TecTa coctaBuna 12
(10-14) 6anoB, 4TO COOTBETCTBYET OTCYTCTBUIO [OMKHOIO
koHTpons BA. Mpu atom ans naumentos ¢ MC (ocHoBHas
rpynna) 6bino  YCTAHOBMEHO CTATUCTUYECKM 3HAYNMO
MeHblmniA 6an, coctasue 11 (9-12), a B rpynne 6e3 MC
(koHTponbHas rpynna) - 14 (12-16), p<0,001 (Tabnuua 2).

Tabnuya 2.

CteneHb koHTponsi BA B 0CHOBHOW U KOHTpONbLHOM rpynne / Table 2. Asthma control in the study and control groups.

[MpuaHak Bce naupeHTs! | OcHoBHas rpynna, n=112 | KoHtponbHas rpynna 2, n=88 p*
Yacrota obocTpeHuit BA 2(2-3) 2(2-3) 2(2-3) 0,119
Yactota HOuHbIX npuctynos  BA 6 (4-7) 6 (6-7) 4 (3-5) <0,001
(KOnM4eCcTBO 3NU30A0B B HEAENIO)
ACT tecr, 6ann 12 (10-14) 11(9-12) 14 (12-16) <0,001

*U-kpumeputi MarHa-YumHu

Kpome Toro, wuayyanmu uyactoty oOOCTpeHWA W
KOMWYeCTBO MNPUCTYNoB B 2 rpynnax. Tak, MeauaHa
konmyectBa O0BOCTPEHMA B TEYEHWE NPeALIECTBYIOLLEro

koHTponbHOM rpynne 4 (3-5), a B OCHOBHOW — 6 (6-7)
HOYHbIX 3anu3ogoB (p<0,001).
Bbina npoBeaeHa oueHka (hyHKLMN BHELLHEO AblXaHust

roga coctaeuna 2 B oboux rpynnax (p=0,119). OgHako
yCTaHoBneHo, yto Hanmnume MC accouumpyetcs ¢ 6onee

(®Bf) ¢
AbIXaTenbHbIX

Lenbto
nyTen,

M3y4deHMA  TAXECTU
pesynbTarthl

obCTpyKLmm
npeacTaBneHbl B

YaCTbiMM  HOuYHbIMM  npucTynamm BA, coctaBuB B Tabnuue 3.
Tabnuya 3.
OueHka nokasartenen ®B[1 / Table 3. Assessment of spirometry parameters.
[Mpu3Hak OcHoBHag rpynna, n=112 KoHTponbHas rpynna 2, n=88 P*
O®B1, % o1 gomkHoro 55,0 (50,75-58,0) 66,0 (64,0-70,0) <0,001
OXEJ, % oT gomkHoro 60,0 (58,0-62,0) 70,0 (65,75-75,0) <0,001
ODB1/OXKEN 58,0 (54,75-60,0) 68,0 (62,0-72,0) <0,001
BpoHxogunataumoHHblid 0TBeT, % 12,0 (11,0-13,0) 14,0 (12,0-14,0) <0,001
MCB ao npobel 210,0 (200-242,5) 280,0 (260-300) <0,001
MCB nocne npobbl 270,0 (250-300) 350,0 (320-380) <0,001

*U—kpumeputi MaHHa-YumHu
O®B1 - 06bem hopcrpoBaHHOTO Bbigoxa 3a 1 cex,
MCB - nukoBas ckopocTb Bblgoxa

®XEJ - thopcupoBaHHas KU3HEHHAsS EMKOCTb ErkuX,
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Tak, ObIno nokasaHo, 4to Ans nauyweHtoB ¢ MC
XapaKTepeH CTaTUCTUYECKM 3HAYUMO MEHBLUMA YPOBEHb
OXEJT n OPB1, kpome TOro nocTOPOHXOANUNATALMOHHbIN
TECT TakKe JEMOHCTPUPYET JOCTOBEPHO MEHBLLMI YPOBEHD
cpeau  AaHHoi  rpynnbl  nauuHToB.  COOTHOLWEHWe
OOB1/®XEI Takke nokasan MeHbluMe 3HAYeHust cpeau
MaLMEeHTOB OCHOBHO rpynnbl.

YuutbiBas naToreHeTUYECKyHo ponb
rMnepceHcnounu3aumm B passuTM  BPOHXMANbHOM acTMbl,
MpoBOAMINAack OLEHKA CTaTyca 303WMHOMIAN B W3y4aemon

A)
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»
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0,00- .
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koropTe nauweHToB. Cpeau BCEX MAUMEHTOB C TSHKEMON
BpoHXMarnbHON acTMON YpoBeHb 303nHoGKNoB coctasun 7,0%
(3-9), ¢ makcumaneHbIM 3HaueHuem 15% (B nepudepuyeckon
kpoBy). KonnyecTBeHHbIN YPOBEHb 3031HOCHMIIM cocTaBurn 84
(52-127,5) ¢ MMHAMANBHBIM U MaKCUMarbHbIM 3HaueHnem 24
n 176 Kkn/Mkn cooTBETCTBEHHO. YpoBeHb IgE coctaun 107
(85,75-150,0) MEg/m.

Takxe OLleHeHuBanm nokasarenu
runepceHcnbrunnsaLmm B 2 U3yyaemblx rpynnax nawneHTos,
PUCYHOK 2.

B)

150,00-

MC
Bl Kos1poipaas 1pylua

B3 OcHognan rpyLua

100,00~

5
109,50

50,00~

PucyHok 2. MapamepTbl runepceHcMOUnmU3aLMm 0CHOBHOI U KOHTPONbLHOW rpynn.
A - ypoBeHb 303UHOCHUNOB KPOBH, %; b — ypoBeHb 303MHOGUNOB KPOBM, KNneTok B Mn; B — yposeHs IgE, MEa/n.
(Figure 2. Parameters of hypersensitization in the study and control groups.
A — Blood eosinophil level, %; B — Blood eosinophil level, cells per ml; C — IgE level, IU/mi).

B pesynbTaTe Hamu BbisiBNEHa AOCTOBEPHAs pasHiLa B
YPOBHSAX 3031HOGhUNax B ABYX rpynnax ¢ 6onee BbICOKOMM
3HauyeHusaMM cpean naumeHtoB ¢ MC, kak B MpOLEHTOM
OTHOLUEHUM, Tak U KonmyecTBeHHo (p<0,001 pgna 2
nokasatenen). OfHaKo YCTAHOBNIEHO OTCYTCTUE 3HAYMMBIX
pasnuuuiA B YypoBHe IgE (p=0,648), ¢ HekoTOpbIM
YBEMNMYEHNEM €r0 YPOBHS cpeam naumeHTos ¢ MC.

B  pesynbtate  NpOBEOEHHOTr0  FIOTUCTUYECKOrO
PErpeccuoHHOr0 aHanm3a C MHOXECTBOM MEPEMEHHbIX

Obinv  onpedeneHbl  TEHAEHUMM — BO  BAMSHMM
FI/II'Iep303I/IHOd)I/IJ'II/II/I Ha rmneppeakTMBHOCTb
pecnupaTopHoro TpakTa. Mccnegyemas koropta nauneHToB
Obina pasgeneHa Ha 2 rpynnbl — ¢ rUNEP303MHOUNMEN 1
Ge3 Hee, 4TO NO3BOMMNO M3Y4UTb CTerneHb BIMSHUS
TUNEP303MHOUNMM HA NapaMeTpbl BHELUHEro AblXaHus.
PesynbTaTbl Noryeyeckoin perpeccun npepcrasneHbl B
Tabnuue.
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Tabnuya 4.
Pe3ynbTaTbl MHOXECTBEHHOIO JIOTUCTUYECKOrO PErpecCUOHHOro aHanu3a runepaosuHodunuu u ®B[.
(Table 4. Results of multiple logistic regression analysis of hyper-eosinophilia and spirometry).
lMapameTp B (CO) Exp (B) 95% [V pnsa Exp (B)
HxHWi BepxHui
O%B1 -0,198 0,82* 0,733 0,917
OXEJ 0,42 1,043** 0,877 1,241
O®B1/PXKE -0,047 0,954** 0,803 1,133
O6partumocTb 0,186 1,204** 0,822 1,764
MCB go npobbl -0,008 0,992** 0,937 1,051
IMCB nocne npobbl -0,018 0,988** 0,977 0,999
*p=0,001;
*p>0,05,
***0=0,034
Takum  obpa3om, ycTaHoBneHo, 4To Hamuume  Kpome Toro, 4acto atv chakTopbl accouumpyloTcs ¢

rMNepaosnHOUNIMKM accoLMmMpoBaHo co cHkeHnem OB
(oW 0,82) n MNCB nocne bpoHxoguUnaTaUMoHHOMO TecTa
(Ol 0,988). B Toxe Bpems, [pyrue napameTpbl
CMMPOMETPUM HE BbISIBUIN 3HAYUMBIX BIMSTHUIA.

Ouckyccus.

Tsxenast BA - copma acTmbl, kotopas TpebyeT B
NeYeHUN BbICOKUX [103 MHransLMOHHbLIX KOPTUKOCTEPOULIOB
B COYeTaHuM ¢ BeTa-aroHMCTamm fINTENbHOTO AENCTBUS,
aHTUNENKOTPUEHOBLIMU Npenapatamu Wunu CUCTEMHbIMU
[MIOKOKOPTUKOCTEpOMaamMu, T.e. 4-5 nuHum Tepanuu, npu
9TOM 334aCTyl0 acTMa OCTaeTCqd HEKOHTPONMPYeMoi
HeCMOTps Ha npuem Bcex npenapatoB 5 cryneHu. [o
MHEHMI0 uccnepoBatenen, auardo3 Tsxkenon bA tpebyet B
nepBylo oyepedb psn (aKTOpoOB, @ WMEHHO OLWMBOYHYHO
TEXHUKY WHransumu, HU3KYK KOMMNAeHTHOCTb NaLWeHTOB,
HanWuue CONyTCTBYIOLIEH natonoruu, otarowatowein BA,
NepCUCTUPYIOLLIA KOHTaKT C Tpurrepom [3].

CoBpeMeHHble  [aHHble  MO3BONMMM  BbILENWTH
HEeCKonbko eHoTUnoB BA, ogHMM M3 KOTOPLIX SBNAETCSH
coyetaHne BA u oxupenus. Mpn 3TOM, YacTo AaHHbIN
(DEHOTUN  MMEEeT  HeaTOMWYEeCcKUA  xapaktep,  4TO
NPOSIBNSAETCS BbICOKUM PUCKOM Pa3BUTWS PE3UCTEHTHOCTY K
kopTukocTeponaam [10,16]. MC, npeacTaBnstowumit coboi
coyeTaHne MeTabonnyecknx U ropMOHarbHbIX HAPYLLEHWH,

OCHOBHbIM  AMArHOCTUYECKUM Kputepuem KOTOpPOro
sBnseTcss  abpomuHanbHoe OXWpeHne C passBUTnem
NHCYNUHOPE3NUCTEHTHOCTN, 6e3ycn03H0, Tpe6yeT

BblAENEHUS B OTOEMbHbIA  KIMHUYECKUA  peHoTMn U
3HZOTHN.

WccnenoBaHus, B TOM YMCHE  SKCEPUMEHTASbHbIE,
YCTAGHOBUIIM  HamMuMe Tpex OCHOBHbIX B3aMMOCBSI3EN
mexay BA u MC — cuctemHoe M nokanbHoe BocnarneHue,
OKCUOATUBHBIA CTPECC M MHCYNUHOPE3UCTEHTCHOCTL [12].
MepBoHavanbHO  Gonbluee  3HayeHWe  MpefaBanochb
BOCMamneHno [bixaTenbHbIX MyTel, B HACTOSILLEe Bpemst
YCTAHOBMNEHO, YTO CMCTEMHOE BOCManeHue, obyCroBneH-
HOe  MOBbLILIEHHbIM  YPOBHEM  MPOBOCMANUTENbHbIX
LIMTOKMHOB, TaKWUX KaK MHTEPNEnKkuH 6, 4, daktopa Hekpo3a
ONYXONW @, UrpaeT BEPOSITHO Bonee CyLLECTBEHHYIO pPOsib Y
naumeHtos BA ¢ MC wmm  oxupenuem  [5,20].
[MnepnpoayKUMs AaHHbIX LMTOKMHOB JKVMPOBOWA TKAHbLIO
HOCWUT NepMaHeHTHbI xapakTtep, obycnasnueas passuTue
Tak HasblBAEMOr0  XPOHMYECKOrO  ManOWHTEHCUBHOMO
BOCMarneHusi, Unu MeTaBoCnaneHus, SBRSETCS OOHUM W3
MexaHu3moB pa3suTua BA B crapwem Bospacte [17].

TSXKEnbIM TeyeHuem bA.

B  HacTosiwem uccnepoBaHuu - Oblm M3YyyeH
KNUHUYeCKUit  (PeHOTMN nauueHToB C Tsxenonm BA,
accouyuupoBanHon ¢ MC. B wuccneposanun 60%
nauuveHToB ObINM XEHLWWHbI, YTO OTpaxaeT obLy
TEHAEHLMIO, XapaKTepHyl Ans AaHHoro ¢eHotuna. B
cuctemaTuyeckom o63ope Victor Gonzalez-Uribe u 0p.,
TaKkKe yKkasblBaeTCs Ha BOMbLUy PacnpoCTPaHEHHOCTb
oxupenus n MC y xeHwumH ¢ BA [5].

Hanuune MC u oxupeHus cBs3aHo ¢ 6onee HW3kuMm
YPOBHEM KOHTPONS CUMMTOMOB Y NaumeHToB ¢ BA. Tak, B
uccneposanun Geir Klepaker u dp., Bknovatolem 626
nauueHToB ¢ BA, 6bino ycTaHOBMEHO, YTO ANS AAHHOTO
(beHOTMNA nauWeHTOB xapakTepeH 6Gonee  nnoxown
KOHTpOMb cumMnTOMOB - 43% nayueHtoB umenu ACT score
5-19 [13]. B Hawem wuccnegoBaHWW BCe MaLMEHTI
WCXOQHO UMeNW Hu3Kuii Gann no [JaHHOWM Lkane, 4TO
00yCrOBNEHO BKIOYEHWUEM TOMBKO MALMEHTOB C TSHKENON
BA. OpgHako nauueHtsl ¢ MC umenn 6onee Huskue
nokasatenu ACT score (11 B ocHoBHOM rpynne u 14 — B
KOHTporbHoM, p<0,001).

OgHum 13 hakTopoB, 0OYCNOBNMBAKOLWNX pa3BUTUE
Tskenon BA y naunentoB ¢ MC 1 n3BbITOYHOR Maccom
Tena, SBNSeTCH NpSMOEe  BAMSHWE  BUCLEparbHOro
OXUpeHUs Ha auadparMy ¢ yMEHbLUEHWEM AblIXaTenbHbIX
obbemoB [21]. Tak, B 0OQHOM M3 MCCNER0BAHUIA, aBTOPbI
YCTaHOBWMY accoLuaLmio OXUpeHus co cHkeHnem O®B1
(B=-2.9, 95% OM -5.1 po -0.7) u ®XKEN (p=-5.2 (95%
ON -7.0 po -3.4) [13]. B pabote Abdullah A. Algarni u
0p., Uenbto KOTOPOW ABNSNOCH W3yyeHne BnusHus UMT
Ha nokasaTenu CMpPOMETPUM, Bbio
NPOAEMOHCTPUPOBAHO, YTO Hanuune M3ObITOYHOWM Macchl
Tena 1 OXMpeHus cBszaHo co cHkeHnem O®B1 (B -0.01,
95% AW -0.01 go -0.001, p < 0.05 u ®XKEN (B -0.02,
95% [OW -0.028 pgo -0.01, p< 0.001) [2]. B
NpeACcTaBneHHOM Hamu “ccnegoBaHum Takxe
YCTaHOBNEHO, YTO Y NauueHToB ¢ BA B couetanum ¢ MC
(MUMT B ocHoBHOW rpynne cocTasun 28,3 (27,4-30,02)
kr/m2), oTMeyvatoTcs Gonee Hu3KMe YPOBHW NokasaTenen
(yHKUMM  BHewHero AbixaHus - OXENT n OOB1,
cooTHoweHne O®B1/OXKEJS], uto 6bINO CTATUCTUYECKM
3Ha4MMO.

B Hacrosliee Bpems CTAHOBUTCA SCHBIM, 4TO
cuHtponna BA n MC  oTHocuTcs kO BTOpOMY
natoguamonornyeckomy  sHgotuny BA  (tum 2) -
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HeaTonuyeckomy BapwanTy [5]. Mpu 3TOM A0 KOHUa He
onpefeneHa ponb  rUNepceHcubunuaaumm y  aTux
nawuueHToB. YbeputensHo [0Ka3aHo, 4To
TUNepao3MHOUNNS  SBNSETCS OAHUM M3 BECOMbIX
(aKTopoB  yacTblX  0OOCTPEHWIA UM MOBbILUEHHOM
notpebHoctn B TKC y naumeHtoB ¢ BA [18], ogHako
[aHHbIA  (bakT He onpedeneH Ans NaunWeHToB C
oxupenuem u MC. B HacTosllee Bpems HaKomneHbl
onpefeneHHble AaHHbIE, OCHOBaHHbl€e Ha
9KCMepUMEHTaNbHbIX paboTax, No3BONSIOLLME YCTAHOBUTD
[BYHanNpaBMfeHHyld  B3aWMOCBA3b  3J03MHOGMIIOB W
KupoBoW TkaHW. OpHako aBTOpaMW YCTAHOBIEHO, YTO
903nHOGMNLI,  B3aMMOAENCTBYS C  agunouuTamMu B
NPUCYTCTBUM  NENTWHA, MPOSIBNSIOT B OCHOBHOM
NPOBOCNANUTENbHBIN 3PPEKT, CTUMYNUPYS NOBBILLEHHYHO
BblpaboTky uHTepneikuHa 4 [8,11]. B Hawen pabote

nokasaHo, 4TO nauuweHTel ¢ Tshkenon BA u MC
Xapaktepusylotcs  Gonee  BbICOKUMWM  YPOBHAMW
303uHOunoB B nepudepuyeckon  kpoeu (p<0,001).

Kpome TOro, Hamm yCTaHOBMEHO, YTO TMNEP303NHOPUANS
accouumpoBaHa co cHimkeHmem O®B1 (p=0,001) n MCB
nocne 6poHxogunataynonHoro tecta (p=0,034).

B ToXe Bpems Hamu He YCTaHOBIEHO Hanuuue
[OCTOBEpHON pasHuubl B ypoBHe IgE (p=0,648), daHHbin
takT TpebyeT fanbHEMLLEro aHanusa, Tak Kak CTaBuT nog,
COMHeHWe ponb IgE-onocpesoBaHHOro annepruieckoro
OTBETA B Pa3’BUTUW TUNEPPEAKTUBHOCTU AblXaTeNbHbIX
nyTeu y OonbHbIX OpoHXManbHoI acTMOM,
accouyumpoBanHon ¢ MC, yto, 6GesycnosHo, Tpebyert
[anbHEMILEr0 M3YYeHUs M OTPaXKEHUS B ONpeaeneHumn
TapreTHoit Guonornyeckoit Tepanuu LaHHOW KaTeropuw
nawneHToB.

besycnoBHo, fJaHHas paboTa MMeeT psg BECOMbIX
orpaHuyeHnid.  Bo-nepsblX,  HamMu  npeAcTaBneHbl
pesynbTaTbl KPOCC-CEKLWMOHHOMO UCCNefoBaHusi, YTo He
no3sonsieT onpegenuTb, kak Hannune MC accouumposaHo
C NMPOrHo3oM BonbHbIX ¢ Tshkenoi BA. Kpome Toro, Hamu
nayyancs Haubonee npocToil mapkep Oxupenus VMT,
OOHako  HeoBXOAMMO  M3yyeHWe  BUMCLEparnbHOro
NOAKOXHOTO M OBLUEro xupa Ha pecnupaTopHyto MYHKLWIO
y naumeHToB ¢ Tskenoi BA, accouumposarHoi ¢ MC ans
fonee AeTtanbHOrO aHanuaa PecnupaTopHbIX HapyLUEeHWI
Y AaHHOro (PeHOTMNa NaLMEHTOB.

3akntoyeHue

MC saBnseTcs  pacnpoCTpaHeHHbIM  (HaKTOpOM,
BNMAKOILMM Ha paseuTue Taxenoi BA. B Hactoswee
Bpemsi ycTaHoBIeHo, YTo MC ¢ n3bbITOYHO Maccol Tena
W OXUPEHMEM OKa3blBAKT Kak MeXxaHU4eckoe BIUsHUE Ha
(OYHKUMIO Nerkux, Tak W onocpefoBaHHOE XPOHUYECKOM
TUNepnpoayKkUMen  MPOBOCMANUTENbHbIX  LUTOKWHOB,
peMOAenMpoBaH1e pecnupaTopHOro TpakTa. BeigBneHHoe
B WCCMeOBaHUM  W3MEHeHWe  (PYHKUMM  BHELHero
AblXaHWs y nauueHToB ¢ Tskenoi BA B cuHtponumn ¢ MC,
onpegensemoe B CHuxeHun OOPB1, OXEN nu
cooTHoweHuss O®B1 n ®XEJI, Heobxogumo yunTbIBaTH
npu neyeHuu pJaHHoro eHotuna BA. KomnnekcHbin
MOOXOA,  OCHOBaHHbIA ~ HAa  MPUMEHEHWW  BCEX
(hapMaKonornyecknx BO3MOXHOCTEM B COYETaHUU C
koppekunen WUMT, BeposTHO, BnsieTcs  (hakTopoMm
ynyylweHus YHKUMKM Nerkux, TeM cambiM NOBbILAs
CTeneHb KOHTPOS cumnToMoB BA.

KoHgpnukm  unmepecos:  Asmopbl  3asensiom 06
omeymemeuu KoHbUuKma uHmepecos

Bxnad asmopos: Bce asmopb! npuHUManu pagHoe ydacmue
npu HanucaHuu OaHHOU cmambu, npodumanu u odobpunu
OKOHYaMesibHyl0 8EPCUK0  PYKONUCU U  CONacuniuch Hecmu
0meemcmeeHHOCMb 3a 8Ce acnekmb paboms|.

®uHaHcuposaHue: CmopoHHUMU
(hUHaHCUPOBAHUE HE OCYWECMBISNIOCh.

CeedeHusi o nybnukayuu: Asmopb! 3asensom, Yymo Hu
00uH u3 610k08 daHHOU cmambu He onybnukosaH 8 OmKpbIMoU
neyamu u He Haxodumcsi Ha paccMompeHuu 8 dpyeux
usdamenbcmeax.
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BJIUAHUE PEJNIAKCUPYIOLLEA PETUH3KTOMUMU
HA AUHAMMKY BHYTPUINIA3HOIO OABJIEHUSA
MOCJE BUTPEOPETUHAJbHbIX ONMEPALIMA Y BOJIbHbIX
C NMPOJIMGEPATUBHOU AUABETUYECKOU PETUHOMNATUEMN

Anbmap M. Kacumos1, https://orcid.org/0000-0002-5656-9795
Mywduxk U. Kepumoe1, https://orcid.org/0009-0001-1579-4400
Monan P. PycrambekoBal, https://orcid.org/0009-0008-0909-9269

1 HauunoHanbHbIN LeHTp o TanbLMoONorum MeHn akagemumka 3apudbl AnveBon,
r. Baky, Asep6anaxaH.
Pestome

Pa3sute BTOPWYHOM TMAyKOMbl SBASETCA OAHMM M3 OCHOBHbIX (DaKTOPOB, OrpaHUYMBAIOLMM UCMONb30BaHNE
CUIMKOHOBOTO Macrna B BUTPEOPETUHANbHOM Xupypruv. Mpu Xupyprv TPaKUMOHHBIX OTCMOEK KPOME BUTPSKTOMUM U
MeMOpPaH3KTOMUN HEPEAKO NPUXOANUTCS npuberaTb K peTMHAKTOMMK. [locne BUTPIKTOMWM, MPOBEAEHHON C PETUHAKTOMME,
PUCK Pa3BUTUS BTOPUYHON rayKOMbl HUXE.

Llenb uccnepoBaHus - U3yYeHWe W3MEHEHWIA BHYTPUIMA3HOro AaBREHWs Nocrne PenakCcaLuMoHHON PeTUHIKTOMUW C
Lienbto OCTUKEHUS NPUMEraHns CeTyaTki y NaLMeHToB ¢ nponudepaTnBHoON anabeTnieckon peTuHonaTuen.

Matepuanbl n metoabl: [1pOCNEKTUBHOE KIMHWYECKOE OBHOLEHTPOBOE McCrnefoBaHue. B ocHoBHyto rpynny 6biin
BKITloYeHbl 16 rna3 y 16 nauneHToB ¢ nponudepaTMeHON AnabeTnveckoin peTMHONAaTUEN, KOTOPbLIM NPU BUTPAKTOMMM Bbina
MnpoBeAeHa penakcupytoLas peTuHakToMus. KoHTponbHyto rpynny coctasmnmn 19 masy 17 naumeHToB ¢ nponundepaTBHON
puabetnyeckoit petuHonatuer. OHM npeacTaBnanu coboit BbIGOPKY M3 uMCna OMepupoBaHHbIX MauueHToB 6e3
penakcupytoLei PeTUHIKTOMUK, CPOPMUPOBAHHYKD MO MPUHLMMY «OMbIT-KOHTPONbY. MuHUManbHbIA CPOK HabnogeHus
cocTtaBun 24, MakcumansHbIn — 34 Mecsla, CpeaHsas NPOJOMKUTENBHOCTL B OCHOBHOM rpynne — 30,6+2,2, B KOHTPOMbHON
rpynne — 29,743,0. OcTpoTa 3peHust Obina M3MepeHa C NOMOLLb Tabnuu B AECATUYHON CUCTEME, C NocrnegyoLum
nepepacyetom rnokasatenen B cucteme LogMAR. BHyTpurnasHoe [fasnenne B rnasax W3MeEpsAnock METOAOM
nNHeBMOTOHOMETpUM. CTaTuctuieckme Metodbl: t-kputepuin CTblogeHTa; u-kputepuin MaHHa-YutHu; kputepuit x2 MupcoHa;
akTypuansHas metoguka Kannan-Maiepa.

PesynbTaTbl uccneposanus. CriegyeT ykasaTb Ha OTCYTCTBME CYLLECTBEHHBIX PasfMuuii Mexay rpynnamu Kak no
yactoTe HeobXo4MMOCTW B MOBTOPHbIX BMELIATENbCTBAX, TaKk U MO OCTPOTE 3peHus nocne onepaumn (1,2+£0,5 1 1,2+0,6 B
OCHOBHOW W KOHTPOMBHOW rpynnax).

lMpn cpaBHEHUM CPEOHWX 3HAYEHWI BHYTPUIMa3HOrO JABMEHWS NaLMEHTOB OCHOBHOM M KOHTPOMbHOW rpynnbl Gbina
BbISIBMEHa CTAaTUCTUYECKM 3HAUMMas pa3HuLia B nokasatensx BIl B nocneonepaLuoHHoM nepuope Yepes 1 mec. (Ha 74,4 %,
p=0,048), 3 mec. (Ha 57,1%, p=0,043), 6 mec. (58,7%, p=0,029), 12 mec. (63,2%, p=0,048) n 24 mec. (58,0%, p=0,046) B
Nonb3y OCHOBHOW rpynrbl.

[Mpu aHanu3e no akTypuansbHOM MeTOAMKE B OCHOBHOM rpynne Aons nauueHToB ¢ HopManbHbiM Bl yepes mecsl, nocne
onepaumuu coctasuna 0,9; Ha wecTon mecay Habnogerns — 0,72; Ha aBeHapuatein — 0,65; u, HakoHew, Ha 18- — 0,43. B
KOHTPOIBHOW e rpynne KpuBas 4acToTbl COXpaHeHUs HopManbHoro Bl sHaunTenbHo oTnmyanack, 6bina 6onee KpyToik:
yepes Mecsl, nocne onepauuun, Lons nauueHToB ¢ HopmarnbHeiM Bl coctasuna 0,8; yepes 3 mecaua — 0,32, yepes 10
mecsues — 0,24; yepes 12-0,18; n yepes 18 mecaues — 0,11.

3akntoyeHue. Ha 0CHOBe NPOBELEHHOMO UCCNEAOBaHNS MOXHO MPEANONOXKUTb, YTO PETUHIKTOMUS, MPOBEAEHHAs npu
BMTPAKTOMUM MO MOBOZY NponmdepaTuBHON OWabETUYECKON PETUHONATAK, OCIMOXHEHHOW TPaKLMOHHOW OTCHOWMKON
CeTYaTKM, MOXET MPMBECTM K NPEOOTBPALLEHMIO Pa3BUTUS HEOBACKYNAPHOA NGO WHAYLMPOBAHHOK TaMMoHagom
CUITMKOHOBBIM MAcsioM rfaykombl.

Knrouesblie crnosa: duabemudyeckas pemuHonamus;, 8UMPIKMOMUS;, penakcupytowas PemuHsKmoMus;, 8mopudHas
anaykoma.

Abstract
THE INFLUENCE OF RELAXING RETINECTOMY ON THE DYNAMICS
OF INTRAOCULAR PRESSURE AFTER VITREORETINAL OPERATIONS
IN PATIENTS WITH PROLIFERATIVE DIABETIC RETINOPATHY
Elmar M. Kasimov1, https://orcid.org/0000-0002-5656-9795
Mushfik I. Kerimov1, https://orcid.org/0009-0001-1579-4400
Gunay R. Rustambekova, https://orcid.org/0009-0008-0909-9269
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The development of secondary glaucoma is one of the main factors limiting the use of silicone oil in vitreoretinal surgery.
In the surgery of traction detachments, in addition to vitrectomy and membranectomy, it is often necessary to resort to
retinectomy. After vitrectomy performed with retinectomy, the risk of developing secondary glaucoma is lower. The purpose
of the study was to study changes in intraocular pressure after relaxation retinectomy in order to achieve retinal
reattachment in patients with proliferative diabetic retinopathy.

Materials and methods: a prospective clinical single-center study. The main group included 16 eyes of 16 patients with
proliferative diabetic retinopathy, who underwent relaxing retinectomy during vitrectomy. The control group consisted of 19
eyes of 17 patients with proliferative diabetic retinopathy. They were a sample of operated patients without relaxing
retinectomy, formed according to the “experience-control” principle. The minimum follow-up period was 24, the maximum
was 34 months, the average duration in the main group was 30.6£2.2, in the control group — 29.7£3.0. Visual acuity was
measured using tables in the decimal system, followed by recalculation of the indicators in the LogMAR system. Intraocular
pressure in the eyes was measured by pneumotonometry. Statistical methods: Student's t-test; Mann-Whitney u-test;
Pearson's ¥2 test; Kaplan-Meier actuarial method.

Research results. It should be noted that there are no significant differences between the groups both in the frequency
of the need for repeated interventions and in visual acuity after surgery (1.2 £ 0.5 and 1.2 £ 0.6 in the main and control
groups).

When comparing the average intraocular pressure values of patients in the main and control groups, a statistically
significant difference in IOP values in the postoperative period after 1 month was revealed (by 74.4%, p=0.048), 3 months
(by 57.1%, p=0.043), 6 months (58.7%, p=0.029), 12 months (63.2%, p=0.048) and 24 months (58.0%, p=0.046) in favor of
the main group.

When analyzed using the actuarial method in the main group, the proportion of patients with normal IOP one month after
surgery was 0.9; in the sixth month of observation — 0.72; on the twelfth — 0.65; and finally, on the 18th — 0.43. In the control
group, the curve of the frequency of maintaining normal IOP was significantly different and was steeper: one month after
surgery, the proportion of patients with normal IOP was 0.8; after 3 months — 0.32, after 10 months — 0.24; after 12-0.18;
and after 18 months - 0.11.

Conclusion. Based on the study, it can be assumed that retinectomy performed during vitrectomy for proliferative
diabetic retinopathy complicated by tractional retinal detachment can lead to the prevention of the development of
neovascular or silicone oil tamponade-induced glaucoma.

Key words: diabetic retinopathy; vitrectomy; relaxing retinectomy; secondary glaucoma.

TyniHpeme
MPOJINGEPATUBTI OAUABETTIK PETUHONATUACDI BAP
HAYKACTAPOA BUTPEOPETUHANDBbAObLI XUPYPIrUsanblK
ONEPALMAOAH KEMIH BOCAHCBITATbIH PETUHO3KTOMMAHbIH
Koe3IWiniK KbiCbiIMHbIH AMHAMMKACDBIHA 9CEPI
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! Akapgemuk 3apudpa OnueBa aTbiHAarbl ¥NTTbIK ohTanbmonorus optanbiFbl, Baky K., ©3ipbaixkaH.

EKiHWINiK rnaykomaHblH Aamybl BUTPEOpETUHanbAbl XUPYPrusaa CUAMKOH MaibiH KONAaHyAbl LUEKTEWUTIH Herisri
thaktopnapabiH 6ipi Gonbin Tabbinagel. TapTKeIW OTPSATAPAbIH, XMPYPTUSChIHAA BUTPSKTOMUS MEH MEMOPaHIKTOMUSAaH
Backa peTMHE3KTOMUSIFA XMi XKYTiHY KaxeT. PETUHIKTOMUSIMEH XacarnFaH BUTPIKTOMUSLAH KeliH KailTanama rnaykoMaHbIH
[amy kayni TemeH. 3epTTeyAiH, MaKcaTbl nponudepaTtusTi AMabeTTik peTMHONATHUAMEH aybipaTblH HAayKacTapaa TOpAbIH
KalTa KOCbIMyblHa KOM XeTKi3y YLUiH penakcauusnblk PETUHIKTOMUSIAAH KEMiH KO3iLUiNiK KbICbIMHbIH, ©3repyiH 3epTTey
oongapl.

Matepuangap meH Tacinaep: MpocnekTuBTI KNMHMKanbIK Bip opTanbiKTsl 3epTTey ongs!.

Heriari Tonka nponudepatveti auabeTTik peTuHonatuscel 6ap 16 HaykacTbiH, 16 ke3i Kipai, onap BUTPIKTOMUS KesiHae
BocaHCbITaTbiH peTUHEAKTOMMAZAH ©TTi. bakpinay TobbiHa nponndepatveTi AnabeTTik peTuHonaTtuscel 6ap 17 HayKacTbIH
19 kesi kipgi. Onap «Toxipube-bakpinay» npuHUMNI BOMbIHILA KypbinFaH B0CaHCbITaTbIH PETUHEIKTOMUSCKI3 OnepaLus
acarFaH nayueHTTepaiH yarici bongsl. EH TemeHri 6akeinay ke3eHi 24, Makcumym 34 ai, Heriari TonTta opTalla y3aKTbiFbl
30,642,2, bakpinay TobbiHga — 29,7+3,0. Kepy eTkipniri OHAbIK Xyliegeri kecTenep apKbinbl ©nWeHAi, copaH KemiH
LogMAR xymecingeri kepceTkiwTepai kanTta ecentedi. KesaiH ik KbiCbiMbl MHEBMOTOHOMETPUS apKbifibl ©nLEHSI.
Cratuctukanslk agictep: CtyneHTTiH, t-recti; Mann-Whitney u-test; MupcoH ¥2 chiHarbl; akTyapnelk Kannax-Mariep agici.

3eptTey HoTUKenepi. KaliTanaHaTblH apanacy KaxeTTiniriHiH, xuinirivge ge, onepauusaaH KewiHri kepy eTkipnirinae
[ie TonTap apacblHaa anuTaprblKTal aibipMallbINbIKTap XOK eKeHiH atan eTKeH xeH (Heriari xoHe Bakbinay TonTapsiHaa
1,2+0,5%aHe 1,2 £ 0,6).

Heriari xaHe Gakbinay TonTapbiHOafbl NauWeHTTEPAiH, opTalla Kesillinik KbiCbiM MBHAEpiH canbiCTbipy kesiHae 1
aifaH keiinri onepaunspaH keniHri kesenae XKK MoHAepiHiH, cTaTMCTUKANbIK MaHbI3abl ailbipMaLLbifbiFbl aHbIKTanp!.

109



Original article Science & Healthcare, 2024 Vol. 26 (4)

(74,4%-ra, p=0,048), 3 ain. (57,1%-Fa, p=0,043), 6 an. (58,7%, p=0,029), 12 ait. (63,2%, p=0,048) xaHe 24 ai. (58,0%,
p=0,046) Heriari TONTbIH NakgacbiHa.

Heriari TonTa akTyapnblk OfiCTi KOngaHbin TanpafaHda, onepauusigaH 6ip ampaH keitin kaneintel KIK 6ap
HaykacTapabiH, yneci 0,9 kypagabl; 6akbinayabiH, antblHWbl aibiHAa — 0,72; oH ekiHwi — 0,65; xaHe akbipbiHaa, 18-ge —
0,43. Bakpinay To6biHAa KanbinTbl IOP cakray uiniriHiH KUCbIFbl anTaprbiKTaih epekweneHai xaHe Tik Bongsi:
onepaumsigaH ke 6ip angaH keniH kanbinTel |OP 6ap HaykacTtapapiH, yneci 0,8 6ongpl; 3 angaH keiin — 0,32, 10 aigaH
keiiH — 0,24; 12-0,18 kentin; an 18 anaaH kenin — 0,11.

KopbITbIHABI. 3epTTey HerisiHae Top KabbIKTbIH TapTbiNybIMEH acKblHFaH nponudepaTueTi AnabeTTik peTuHonaTusiFa
apHanfaH BUTPIKTOMUSI KesiHAe OpblHOANaTbiH  PETMHOSKTOMUS  HEOBACKYMNsPNblK HEMECe CUIMKOH MaWbiHbIH
TaMnoHagacbIHaH TybIHAAFaH rnaykoMaHblH AaMybiH 6onabipMayFa akenyi MyMkiH gen bomkayra Gonagp!.

Tyliindi ce3dep: duabemmik pemuHonamusi; 8UMP3KMOMUS; BOCaHChIMambIH PEMUHEKMOMUST; eKiHLWINiK 2aykoma.
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AktyanbHoCTb. COBPEMEHHYK BUTPEOPETUHAMBHYIO
XMpYprui0  HEBO3MOXHO NpeAcTaBuTb 0e3 nmpuMeHeHus

PA3NUYHbIX  areHToB,  TaMMOHMPYKLMX  MOMOCTb
CTEKNOBMAHOTO  Tema  (ra3oBO-BO3JYLLHAs  CMECh,
nepgTOpOpraHNYeckne  COEAMHEHWS,  CUIMKOHOBOE

macno). CunnkoHoBoe Macno (MoNMANMETUNLMAOKCAH) —
NonuMMepHoOe coeauHeHve, Briepsble npegnoxeHo Cibis B
1962-M rogy B kKa4eCTBe 3aMEHUTENS CTEKINOBUAHOrO Tena.
B  kauecTBe = TaMmmMoOHWpylOLLEro  BelecTBa  OHO
MPUMEHSIETCS NPK TaKX OCROXHEHUSX NponudepaTUBHON
puabeTnyecko  peTMHomaTWM,  Kak  TPaKUMOHHbIE,
TPaKLMOHHO-PEerMaToreHHble OTCMONKN ceTyaTtkm [1,24].

Pa3BuTie BTOPWUYHON rMayKoMbl SBASETCA OHWUM U3
OCHOBHbIX (DaKTOpOB, OrpaHUYMBAIOLMM UCMONb30BaHNE
CUIMUKOHOBOTO Macfia B BWTPEOPETUHAMNBHON XUPYPrw.
Yactota nosbiwenns Bl wnu rmaykomsl  nocne
TamnoHadbl CUIMKOHOBLIM Macriom BapbupyeTcs oT 2,2%
10 56,0% [27].

Mpu  Xupyprum  TPAKUMOHHBIX  OTCIIOEK  KpOMe
BUTPAKTOMUM M MeMOpPaH3KTOMUM HEPELKO NPUXOAMTCS
npuberate M K petuHaktomumn [7]. [lokasaHusmu K
PETUHAKTOMUM  SBNAKOTCA  (DUOPO3HbIE  M3MEHEHMS
nepudepnyeckon  cetyaTku,  MpenaTcTylowme  ee
npuneraHnio; Hanuuue UILEMUYHON, He (YHKLMOHMPYIOLLE
CeTyaTk1, peLuauBupytoLLmMe OTCroMKK ceTyaTkm [8,14,25].
lMpegnonoxuTensHo, B [nasax Mocne  BUTPIKTOMMUK,
NPOBELEHHON C PETUHIKTOMMUEN, PUCK PA3BUTUS BTOPUYHON
rMaykoMbl HIDKE 13-32 YMEHbLUEHWS WLLEMWN CETYaTku B
pesynbTaTe 3NMMUHALMM €e XPOHWYECKOW OTCMOMKM, a
Takke YCUIEHWS YBeanbHOr0 OTTOKa BHYTPWUrNAa3HoM
xuakoctu [18,19,26].

Llenbio  uccnepoBaHua  ABRSETCS  M3yYeHUe
U3MEHEHU BHYTPUINasHoro AaBnexns nocne
PenakCcaLuoOHHON PETUHIKTOMUM C LENbIo  AOCTKEHMS
NpuneraHus CeT4aTku y NauueHToB ¢ nponudepaTuBHoON
AnabeTnyeckomn peTuHonaTmen.

Matepuansi u metoabl

[unsaiii nccnefoBaHus — NPOCNEKTUBHOE KIMHUYECKOE
OfHOLEHTPOBOE.

Tema  uccrefoBaHus — yTBEPXOEHa  3TUYECKUM
KoMUTeTOM  HauuoHanbHOro  LeHTpa  odhTanbMomnorum
(npotokon Ne7 ot 19.11.2014 1.).

B wccnepgoBaHue Obinu  BKMOYEHbl  GornbHble €
nponudepaTBHON anabeTnyeckoit peTHonaTuen,
koTopbiM  OblnM  Npou3BedeHsl onepauun pars  plana
BUTPaKTOMMM Ha H6a3e AsepbaingxaHcKkoro HaLYoHanbHOro
LeHTpa odhTanbMONOrMM  UMeHW akafgemuka 3apudbl
Anueson B nepuog ¢ 2013 no 2018 rogb!.

Kpumepuu ekmoueHus:

- Bo3pact ot 40 g0 75 ner;

- HanuuMe  BepuULMPOBAHHOMO
nponudepaT1BHON AuabeTnieckon petHonaTuy;

- NpoBeLeHHOe OnepaTMBHOE BMELLATENLCTBO;

- WHOPMUPOBAHHOE cOrfacMe Ha NpoBedeHue
MoaMULMPOBAHHOrO BMELLATENLCTBA B OCHOBHOM rpynne,
aHOHWMHOE UCMONb30BaHWE MONYYEHHbIX B pesynbTaTe
1CCnenoBaHNs pPesynbTatoB MPW BbIMOMHEHNW Hay4YHOM
paboTbl 1 B NybnmkaLusx.

Kpumepuu uckmroyeHus:

- HanuuMe HeoBackynspusauuu pagyxku u yrna
nepeaHei kameps!;

- NEPBINYHAs rnaykoma B aHaMHe3e

- HenomHOTa  KIMHWYECKOro
nocrnegytowero Habnwgexus;

- 0TKa3 OT y4acTusi B UCCNefoBaHUM Ha ntobom aTane
[0 3aBepLUEHNs aHanu3a.

B saBucumocTn OT MaHUNynsauuin, NPOBESEHHBLIX BO
BPEMSl  XMPYPrU4ecKkoro BMELIATenbCTBa, MaLMeHTbI
Obinv  pasgeneHbl Ha [ABE [PYMMbl: OCHOBHY W
KOHTPOIbHY!0.

B ocHoBHylo rpynny Gbinu BkoYeHbl 16 a3 y 16
nauuMeHToB ¢ nponudepatuBHOM  AuabeTudeckomn

anarHosa

obcnenosaHns U
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PeTUHOMaTVe, KOTOPbIM  MpWU  BUTP3KTOMMM  Obina
npoBedeHa  penakcupylowas — PeTUHIKTOMMS  Ans
[OCTVXEHMS SNMMUHALMM ULIEMWU3NPOBAHHOI CETYaTKK, a

TaKKe [ONs  JOCTUKEHWS ee MOMHOrO  MpuneraHms.
OcHoBHast ~ rpynna  MpeAcTaBnsna  reHeparbHyto
COBOKYMHOCTb ~ BCEX MALMEHTOB, KOTOPbIM  f1aHHOE

BMeLLaTENbCTBO OblNo MPOBEAEHO B YCIOBUSX KIMHWKM 3a
nepuop MccnefoBaHus.

Y BCex nauuWeHTOB [aHHOW rpynnbl Habniopanuch
3HaunTenbHble  (ubpoBackynspHble nponudepauum B
obnactm  3agHero  oTpeska  nasa,  Bbi3blBalLLME
TPaKUMOHHbIE 1 TPaKLMOHHO-PErMaToreHHbIe  OTCIOMKM
cetyatkn. PeTuHakTOMMS npousBogunace B 0obnacty
TPaKUMOHHOM  OTCIOMKM, WWEMUYHON  ceTyaTKu.
TamnoHaga BuTpeansHoM nonoctu Gbina npouseegeHa
CUITMKOHOBBIM Macriom.

KoHTponbHyto rpynny coctasurm 19 mas y 17
nauveHtoB ¢ nponudepaTuBHoN  AnabeTndyeckoi
petuHonatuen. OHW npeacTasnsnm coboit BblGOpPKY W3
yMcna OnepupoBaHHbIX NauneHToB 6e3 penakcupyrollen
PETUHAKTOMUM, CCDOPMMPOBAHHYIO MO MPUHLMMY «OMbIT-
KOHTPOSbY.

B atoi rpynne nauueHTOB NOMHOE MpuneraHve
TPaKLMOHHO-OTCIIOEHHON CETYaTKM Bbino JOCTUrHYTO Ge3
PETUHIKTOMUM, a NULb YAAnNeHUeM 3NUPeTUHAIbHBIX
MemOpaH. Kak 1 B OCHOBHOI rpynne, TaMnoHaaa nonocTy
CTEKNOBUAHOTO Tena 6bina npousBeaeHa CUIMKOHOBBIM
Macriom.

UucneHHble M KIMHWYECKWe nokasaTtenu  GOmMbHbIX
OCHOBHOW W KOHTPOMBHO rpyNN NpeacTaBneHbl B Tabnvue 1.

Tabnuya 1.
lMokazaTenu nauueHTOB OCHOBHOW U KOHTPOSLHOM rpynn.
Table 1. Indicators of patients in the main and control groups).

lMokasatenu OcHoBHasl  |KoHTpornbHas
rpynna rpynna
Konuuyecteo nccnenyembix:
nauueHToB 16 17
rnas 16 19
Mon: myxckon| 7(43,8%) | 7 (41,2%)
' xeHckmn| 9 (56,2%) | 10 (58,8%)
CpefHuit BospacT, net 61,6+6,7 59,7457
CpepHsig ocTpoTa 3peHus, y.e.| 0,17+0,2 0,15+0,09
Cpenriee swauekne BTN | 4675977 | 17064285
nepes onepauyen, Mm pT CT

OcTpoTa 3peHus bbina M3mMepeHa ¢ NOMOLLb0 Tabnuu
B [ECATUYHON CUCTEMe, C MOCNEAYHLLMM NepepacyeTom
nokasartenen B cucteme LogMAR [23].

BHyTpurnasHoe pgaBneHue B nasax W3MEPSoch
MeToaoOM MHEeBMOTOHOMETpUM nepef onepauuen U B
pasnuyHble CPOKM NOCNeonepaLoHHOro nepruoaa — Yepes
OeHb, Hedent, a 3aTeM Kaxgbll Mmecay. MuHUManbHbLIN
CpoK HabntopeHust coctaBun 24, makcumanbHbil — 34
MecsLa, CpeaHsist NPOAOIKUTENBHOCTb B OCHOBHO rpynne
- 30,6+£2,2, B KOHTpoOmbHOW rpynne - 29,7+3,0.
MpoLoMKNUTENBHOCTL TaMNOHaAbl CUMMKOHOBLIM Macnom
cocTasuna B cpegHeM 19,8+4,2 mecsaua B OCHOBHOM W
6,9+2,1 Mecsua B KOHTpOMbHOW rpynne. Ha nepwoj
HabnoAeHNs CUNMKOHOBOE Macro 6bino yaaneHo B 12 u3
16 rna3 ocHoBHOM 1 B 15 13 19 rnas KOHTPOMLHOMN rpyNMbI.

Cmamucmuyeckue memo0bi

lMpn NpoBedeHMM CTATUCTMYECKOrO aHanmsa [AaHHbIX,
npeacTaBneHHblx B paboTe, MOMyyeHHble  pesynbTartbl
1CCneaoBaHns BHOCUNCH B 6a3y AaHHBIX, NOAFOTOBIEHHYIO B
nporpamme Microsoft Excel XP. Cucrema 0bpaboTkm aaHHbIX
BKIOYara  aBTOMATM3VMPOBAHHYID — MPOBEpKy  KayecTsa
MOLFOTOBKM  WMHGOpPMaLymM  (MCKIIOYEHWE  3HAYEHWA,
HECOOTBETCTBYHOLLMX YMCTIOBOMY Psidy COMMacHo KpUTEpUio
CwmupHoBa), 06paboTky pesynbTatoB obCrnenoBaHus W
rPYNNUPOBKY AaHHbIX N0 384aBaEMbIM KDUTEPUSIM.

Mpn aHanuse WCrONb30BaHbl — MapameTpuyeckme U
HenapameTpuyeckue MeTodbl. HenpepbiBHblE  BEMNYUHBI
npencTaBneHbl B BAGE CPEHNX apUMETUHECKUX 3HAUEHWI 1
owmnbkn cpepHero (Mtm). CpaBHeHue  KONUYECTBEHHbIX
MpU3HAKOB NMPOBOAMIOCH C NOMOLLBIO KpuTepust CTbloaeHTa.
MMpn OTCYTCTBUM COOTBETCTBUS YMCIOBbLIX PSAOB rPaHUYHBIM
KpUTEPUAIM NMPUMEHMMOCTY KpuTepust CTbloaeHTa (OTCyTCTBME
HOPMarbHOrO  pacrpefeneHns 3HayeHuid UnW  paBeHCTBa
pucniepcuit - no  kputepuio  Konmoroposa-CmupHoBa)
1Cronb30Banu HemapameTpuyeckuii Metog (MaHHa-Yuthu B
He3aBMCUMbIX Tpynnax wnu BunkokcoHa Ana  AuHaMuku
rnokasatenei B 0QHOM rpynne).

OueHka CBSI3M Ka4yeCTBEHHBIX MPU3HAKOB MO BENMNYMHE
MHepLMM 1 OLIeHKa 3HaYNMOCTW 3TOW CBA3W OCYLLECTBNEHa
Mo KpuTepuio 2.

MpOJOMXMTENBHOCTE  COXPAHEHUs  XenaTenbHOro
YPOBHS (hyHKLMOHAMbHBIX MOKasaTenen OueHuBanach no
meToauke KannaH-Maiiepa.

B kayectBe rpaHM4HOro nokasaTens CTaTUCTUYECKON
3Ha4MmocTm npuHumani p<0,05 [2].

PesynbTatbl MccnegoBaHus

Bo Bcex cryyasx onepaTveHble BMeLLATENbCTBA Obinu
npoBeaeHbl 663 paHHUX NOCTEONEPaLIMOHHBIX OCIIOKXHEHWA.

B ocHoBHoW rpynne nauueHToB B 12 rnasax Ans
OKOHYaTeNbHOro adhdhekTa — MpUneraHns ceT4aTkm - Gbino
HeobxoauMo NpOBEAEHME MOBTOPHBLIX  XMPYPrUYECKMX
BMeLLaTensCTB.  [MpUYMHO  MOBTOPHBIX  BMELLATENLCTB
ObInW peLmamBeLl OTCONKM CETYaTKM B 6 rmasax, Hanuune
chubposackynspHon nmponudepauuy, NpeNsTCTBYHOLLEN
MOMHOMY MpWNeraHuid ceTyatkm - B 6  rnasax.
OkoHYaTenbHLIN  aHAaTOMMYECKMA  3hdekT — MOMHoe
npuneraHue CeT4yaTkn — B OCHOBHOWM rpynne nalueHToB
ObIn JOCTUTHYT MOcne OfHOW onepauum B 2 rnasax, nocne
[BYX — B IeBATH, NOCNe Tpex onepauui — B 3 rnasax.

CpenHsis octpota 3peHus B LogMAR B ocHOBHOM
rpynne o onepauuu coctasuna 1,4+1,0, nocne onepatum
-1,240,5 (p=0,628).

B rpynne 6e3 peTMHIKTOMWM CpefHWe 3HaYeHus
ocTpoThl 3peHnst B LogMAR fio 1 nocne xupypruyeckoro

BMmewarensctBa coctaBunm  1,5+05 un  1,2+0,6
€o0TBeTCTBEHHO (p=0,474).
OkoHuaTenbHOe  npuneraHne  cetyatku  Bbino

JOCTUrHYTO y 13 MauueHToB nocne ofHoro, y 3 — nocne
JBYX XMPYPryecknx BMeLLaTenbsCTB.

T.e. no pesynbTatam crefyeT yka3aTb Ha OTCYTCTBUE
CYLLECTBEHHBIX pasnMuuii MeXy rpynnamu kak no yactote
Heobx0aMMOCTV B MOBTOPHLIX BMELLATENbCTBaX, Tak M Mo
0CTPOTE 3pEHUS.

B Tabrmue 2 nokasaHbl gaHHble O BenmumHe Bl y
MaUMEHTOB  BblOENEHHbIX Tpynn B  pa3nuyHble  CPOKY
OTHOCMTENBHO MPOBEAEHHOro XMPYPIUYECKOrO
BMeLLaTenLCTBa.
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Tabnuya 2.
CpegHve  3HayeHUs  BHYTPUINA3HOro  AaBrieHUSA
OCHOBHOW W KOHTPONbLHOW Tpynn NauueHTOB nepen
onepauven U B pasnuyHbie CPOKM NOcrieonepalmoH-
HOro nepuopa (Mm pT.cT.).
(Table 2. Average values of intraocular pressure in the main and
control groups before surgery and at times in the postoperative
period (mm Hg)).

Bpems pynna
yccnenoBaHus OCHOBHasi | KOHTPOIbHas P
[o onepauym 16,75+2,77 | 17,06£2,85 | 0,680
Mocne onepauym | 14,04+2,82 | 23,305,551 | 0,076
1 mec. 14,44+£3,16 | 25,18+3,43 | 0,048
2 Mec. 12,34+£319 | 22,07547 | 0,072
3 mec. 15244265 | 23,94+214 | 0,043
4 vec. 13,98+£3,01 | 20,70+4,57 | 0,095
5 mec. 13,86+£1,95 | 19,75+4,03 | 0,093
6 mec. 13,87£1,90 | 22,01+2,01 | 0,029
10 mec. 14,55+£3,05 | 23,31+£3,15 | 0,053
12 mec. 14,83+2,82 | 24,20+3,15 | 0,048
18 mec. 17,30+2,84 | 21,57+2,63 | 0,104
24 mec. 16,60+£3,04 | 26,23+2,92 | 0,046

Kak BugHO M3 Tabnuupl 2, Ha MpOTSHKEHWM BCEro
nepuoga HabMAeHUs B OCHOBHOW rpynne nauueHToB
Habniopanocb  ctabunbHOE  HOpMambHOE  3HauYeHue
BHYTPWUINA3HOTO AaBneHusi. B KOHTpombHOW e rpynne B
pasnuyHble  CpPOKW  MOCNEONepaLMoHHOTO  nepuopa
Habnioganoch NOBbILIEHNE CcpeaHmx 3HaYeHuI
BHYTPUIMasHoro fAaBneHus. [lpn  CpaBHEHWW  CPEaHMX
3HAYEHW BHYTPUIMA3HOTO AABMIEHNS NALMEHTOB OCHOBHOM
W KOHTPOMbHOW rpynmnbl Obina BbISIBNEHA CTATUCTUYECKU
3HauMmas  pasHMua B nokasatensx  BI B
nocneonepauuoHHoMm nepuoge Yepe3 1 mec. (Ha 74,4%,
p=0,048), 3 mec. (Ha 57,1%, p=0,043), 6 mec. (58,7%,
p=0,029), 12 mec. (63,2%, p=0,048) n 24 mec. (58,0%,
p=0,046). Takum 06pa3om, CyLleCTBEHHble Bapualuu
nokasatens BI[l BO MHOMMe CpoOKM HWUBENMPOBANM
3HAYMMOCTb pa3nuumMii Mexay rpynnamu, OfHako BO BCe
CPOKM OH ObIN BbILLE B KOHTPOMBHOM rpynne.

Tonbko B 2 rmasax NaUMeHTOB OCHOBHOW Tpynmbl

(12,5%) Habnoganocb cTOMKOE NOBbILLEHWE
BHYTPWUrNA3HOrO [aBMEHUs Bbille 25 MM PT.CT., KOTOPOE
ObiNO  HOPManW3oBaHO — TOMMKANbHBLIM  MPUMEHEHMEM

Tumonona maneata 0,5%. B koHTponbHoit xe rpynne y 12
naumeHToB (63,16%) Mbl CTOMNKHYNMCb C [LNUTENBHON
odTanbMorMnepTeHsnen  (pasnuumMs Mo 4yactote ¢
OCHOBHOW Tpynnoi 3Ha4nNMbl MO [BYCTOPOHHEMY TOYHOMY
kputepuio  duwepa, p=0,048), kotopas npuBena K
rmaykoMaTo3HOMYy MOBPEXAEHMIO 3PUTENBHOTO HepBa y 5
naumeHToB (26,3%). CHwmxenne Bl go HopmanbHoro
YPOBHS BbINO JOCTUrHYTO NOCre ydaneHust CUMMKOHOBOIO
mMacma B 5-u,  OOMOMHMTENbBHBIM  Ha3HaYEHWEM
KOMOMHMPOBAHHBIX TMMOTEH3WBHLIX Kanenb B 6-1 rmasax. Y
O[HOTO MaLMeHTa, B CBA3M C PE3UCTEHTHOCTBLIO TMAYKOMbI,
Obina npouseegeHa MMNMaHTALUWS OPEHaxXHOro anmnaparta
Ahmed Glaucoma Valve.

Taroke B 06eunx rpynnax 6bin NpoBeAEH CTaTUCTUYECKUIA
aHanu3 Bbhkueaemoctn Kaplan-Meier (pucyHok 1), B
KOTOPOM NapamMeTpoOM «BbDKMBAEMOCTU» ObINO MPUHATO
coxpaHeHue HopmanbsHoro B y naumeHToB B pasnuyHble
CPOKM MOCNeonepaLmMoHHOro nepuoga. Tak, B OCHOBHOM

rpynne Jons naumueHToB ¢ HopMarnbHbiM Bl yepes mecsy
nocne onepaumn coctasuna 0,9; Ha Lwectom Mecsy
Habnopenuns — 0,72; Ha aBeHaguatein — 0,65; W, HakoHe,
Ha 18- — 0,43. B KOHTPONLHON Xe rpynne KpuBas 4acToTbl
CcoxpaHeHusi HopmanbHoro BI[] 3HauuTensHO oTnnyanach,
Bbina Gonee kpyToit: Yepes MecsL nocre onepaywu, Lons
nayueHToB ¢ HopmanbHbiM BI[] coctasuna 0,8; yepes 3
mecsua — 0,32, uepes 10 mecsues — 0,24; yepes 12-0,18; n
yepe3 18 mecaues - 0,11. Takum o6pasom, cornacHo
cTaTucTuyeckomy aHamuay Kaplan-Meier, BHyTpurnasHoe
[aBIieH/e B KOHTPOIbHON rpynmne noBbilwanock y 6onbLiero

npoueHta nauMeHToB B Te4YeHue BCEro nepuoaa
HabntoaeHns, Yem B OCHOBHOM.
OcHOBHAA IPYNNa
KouTponsHan rpynna
1.2
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PucyHok 1. KpuBasi 4acToTbl cOXpaHeHMss HOPManbHOro
B[ no Kaplan-Meier gnsa naumeHToB
OCHOBHOIA U KOHTPONbLHOWM rpynn.

(Figure 1. Kaplan-Meier curve of the frequency of maintaining
normal IOP for patients in the main and control groups).

Ha pucyHke 2 npefcTtaBneHbl KapTWHbI FMAa3HOTO AHa Y
nawWeHToB.

O6cyxpeHune

K npeumyLecteam TamnoHazbl CUMMKOHOBLIM MacyioMm
OTHOCATCS: BO3MOXHOCTb ANUTENBHOM 1 Hanbonee nosHom
TamnoHadbl ~ BWTPearnbHOM  MOMOCTW;  OTCYTCTBUE
HeoOX0AMMOCTW  MO3UUMOHMPOBAHMS  MauMeHTa B
nocrneonepaLluoHHOM nepvoge; npo3payHoCTb
TaMMNOHMpYIOLe cpedbl, 4TO MO3BOMSET CneauTb 3a
COCTOSHMEM [Ma3HOro [fHa B  MOCMeonepaLyoHHOM
nepuoge, a TaKke, Npu HeobXoguMoCTW, NPOBOAUTHL
nasepkoarynsiuumio ceT4aTku B ambynaTopHbIx ycnosusix [6];
OTHOCUTENBHO BbLICOKAs OCTPOTa 3PeHUs Ha nepuoa
TamnoHagbl. K HegocTatkam e JaHHOro Buaa TaMnoHazb!
OTHOCATCS: HEOOXOAMMOCTb MOBTOPHO Onepauuu, a Takke
pasBUTME OCMOXHEHWIA: KepaTonaTis, katapakTa, rnaykoma
[3,12,20]. naykoma  MOXeT  pasBuTbCA  MOCne
CKNepanbHoOro nnomMoupoBaHust WM BUTPSKTOMWM W Oes3
NPUMEHEHNS CUNMKOHOBOMO Macna. OfHako [jokasaHo, YTo
MPWU  KOHTAaKTE CUSIMKOHOBOrO Macna C  pasnuyHbIMU
CTPYKTYpaMmu rnasa passuBaoTCs U3MEHEHUS, MPUBOASLLME
K NOBBILIEHWIO BHYTPUINA3HOIO AABMNEHMs.

MpuunHoi nosbiwenns Bl nocne BUTpakToMum y
nauuMeHToB ¢ NponudepaTMBHOA  AvabeTuyeckoi
peTMHoONaTWen  MOryT  Takke  OblTb  XPOHWYECKWe
nepuepuyeckme OTCIIOMKW HENpo3NuUTenus, a TaKke
UMPOKas 30Ha MILEMUYHOI CeTYaTKW Ha nepudepun.
[aHHble COCTOSHUS CMOCOBHLI MPUBOAUTL K Pa3BUTUIO
HeoBacKynapusaLuuu nepepHero oTpeska rnasa M, kKak
creacTaue, HeoBackynsapHoi rnaykome [11].
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PucyHok 2. CocTosiHWe rnasHoro gHa y nayMeHToB B 3aBUCUMOCTU OT KIIUHWUYECKON rpynnbl.
a) MponudepatneHas auabeTnyeckast peTMHONATMS, OCMIOXHEHHAs TPAKLMOHHO PerMaToreHHo OTCIOMKO CeTHaTKM.
©) cocTOsiHWE rMa3sHoro AHa NauyeHTa nocne BUTPEKTOMMUN C CUIIMKOHOBOW TaMMOHaAoM.
Crpenkamm ykasaHbl y4acTki NepCUCTMPYIOLLIEN TPAKLIMOHHOM OTCIONKM CETHaTKN.
B) COCTOSIHME [Ma3HOro AHa Nocne BUTPEKTOMUM C peTuHekTomMue. CTpenkamu nokasaHa rpaHuLa pPETUHIKTOMMM.
(Figure 2. The condition of the fundus in patients depending on the clinical group.
a) Proliferative diabetic retinopathy complicated by traction rhegmatogenous retinal detachment.
b) The condition of the patient's fundus after vitrectomy with silicone tamponade. Arrows indicate areas of persistent traction retinal
detachment. c) The condition of the fundus after vitrectomy with retinectomy. Arrows indicate the border of retinectomy).

MosToMmy, npu peuuauBax OTCMOAKM CETYaTkn Y
fombHbIX ¢ nponucbepaTMBHOM  AuabeTuyeckon
peTMHONaTUEN BO BPEMS OmepaLuu 4acTo MCMoMb3yeTcs
petuHaktommus  [10].  CormacHo pasnuyHbiM  aBTOpam
BEPOATHOCTb  YCMELUHOMO MpUNEraHns ceTyaTkn nocne
PETVHAKTOMUM MO MOBOZY OTCMOMKM  CETYaTkn €
nponuMepaTUBHON BUTPEOPETUHONATUEN BapbupyeTcs OT
58% po noutn 100% [10, 15, 21,22].

B ocHoBHylo rpynny Obinu BkMioyeHsl 16 rna3
MauuMeHToB ¢ nponudepaTBHOM  AnabeTnyeckon
peTMHONaTUen,  OCMOXHEHHOW  TPAKUMOHHBIMU K
TPaKLMOHHO-PErMaToreHHbIMM OTCROMKamMm ceTyatku. pu
NpoOBeEeHUM  BUTPEOPETUHANbHBIX  BMELLATENbCTB B
OCHOBHOW Tpynne peTUHaKTOMMst Obina npoBedeHa C
Lenbio  JOCTKEHUS MpUMeraHus ceTyaTtkn, a Takke
yoaneHus UMWEMUYecKMX ee yyacTkoB. B kauecTse
KOHTPOMbHOW  rpynnbl, Obimn  BbIOpaHbl NaLUWMeHTbl C
nponudepatBHon  auabeTuyeckon  peTuHonaTuen,

OCMOXHEHHON TPaKLUMOHHLIMI  OTCIIONKaMK, Y KOTOPbIX
npuneraHne  cetyatkn  Obino  gocTurHyto  6es
PETMHAIKTOMMU. Y BCEX MALMEHTOB Kak OCHOBHOW, TaK W
KOHTPOMbHOM Tpynn, TamnoHaga BWUTPEanbHOW MONOCTY
MPOBOAMNIACH CUITMKOHOBLIM Macmnom. [1ocne BUTPIKTOMUM
c PETWUHIKTOMMEN npoBOAUNCS MOHWUTOPUHT
BHYTPUIIIA3HOrO JaBNEHUS THEBMOTOHOMETPUEN.
BO3MOXHOCTb NOBLILIEHUS BHYTPUIMA3HOMO AaBNEHMS
nocne BUTPIKTOMUM SIBNSIETCA U3BECTHbIM (hakTom [4,5].
Crnoco6 TamnoHagbl BnuseT Ha yposeHr B B
MOCNeonepauyroHHoM nepuofe, Tak PUCK  PasBUTHS
ohTanbMOrMnePTEH3NM 1 raykoMbl BbILE NpY TaMnoHage
BUTpearnbHOM MOMoCTW CUMWMKOHOBLIM Macnom [3,9,16].
MoBbiwerunto B npu CUNUKOHOBOW TamMnoHaje CBA3aHO C
aMyrnbcudMkaLmen CUMMKOHOBOTO Macna 1 obcTpykumen
UM TpabekynspHoi ceTn. B cBsisM ¢ HeobXOAMMOCTbIO
ANUTENBHON TaMMOHaAbl Y BCEX MALMEHTOB, BOLEALIMX B
uccnegosaHue, Obina u3bpaHa TamnoHaga CUMMKOHOBBIM
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macnom. [pogormKMTENBHOCTL TaMMOHadbl B OCHOBHOW
rpynne coctasuna B cpegHem 19,8442 wmecaua B
OCHOBHOW 1 6,9+2,1 MecsLieB — B KOHTPONMbHOW rpynne. Ha
NPOTSXKEHUM BCEr0 Nepuoaa MCCnefoBaHUs B TeyeHue
noyT Tpex NeT nocre onepaTWBHOTO BMELIATensCTea B
rpynne nauWeHToB, KOTOPLIM NPOU3BELEHA PETUHIKTOMMS
noutn y Bcex (87,5% cnyyaes) BHyTpUrnasHoe AaBneHve
ObIno cTabunbHO HOpManbHbIM. YMEPEHHO MOBLILLEHHOE
B (23-28 mm pr. ct.) Habnioganock y ABYX NaLWeHToB.
OHO ObINO  CHWKEHO Ha3Ha4YeHWEM TOMWKanbHbIX f-
agpeHobnokaTopos.

C ppyron cTopoHbl, y 63,16 % (12 n3 19) mas, B
KOTOpbIX  BWTpaKTOMMS  Obina  npousBedeHa  Bes
PETMHIKTOMUM B PasfiyHble CPOKM MOCMEeonepaLMoHHOMo
nepuoga 6eino 3HauuTensHoe nosbiwenne B (Ha Gonee
yem 6 MM pT. CT.). Mukn nosbiweHus BI O y psaa BonbHbIx
Habnioganueb Ha HavarnbHbIX CPOKax MoCneonepaLmoHHOro
nepuoga, a B OTAANEHHbIE CPOKM Takke Habnoganocs
noBblleHne cpepHero nokasatens BIL B KOHTPOMbHOM
rpynne. [lepBoe, BO3MOXHO, CBS3aHO C  W3ObLITKOM
TaMMOHMPYIOLLEro areHTa, 3paykoBbiM OMoKoM, Tak M C
BNUSHUEM TONWKamNbHbIX CTepOUaHbIX
NPOTMBOBOCNANUTENbBHBIX MPENapaToB, Has3Ha4YaeMblX B
nocneonepaunoHHom  nepuoge.  OpHako,  AaHHoe
COCTOSIHME Bbino KynupoBaHo NPUMEHEHNEM
MNOTEH3MBHBIX Kanernb. Yepes 6 MecsLes nocne onepawum
Mbl HabntogaeM OTHOCUTENBHOE CHUXeHME cpegHero BI[.
OpHako, C yBENMYEHNEM CpOKa TaMnoHagb! 1 MosIBNEHUEM
OpraHUYecK/X MOBPEXAEHWA yrna nepeaHen  kamepsl
CMIMKOHOBBIM Macnom 4epe3 rof nocre onepauuu, Mbl
BHOBb Habntogaem noBbiweHne BI[ nauweHToB. Y nstu
naunenToB (26,3%) Mbl Habmoganu pasBUTUE CUIMKOH-
WHOYLMPOBAHHOM rayKoMbl.

BnepBble PETMHIKTOMUS ANS NTEYEHWUS MOBbLILIEHHOTO
Br[ 6bina npegnoxeHa Kirchhof 8 1994-m rogy [18,19].
[MpennonoxuTensHO, Npu TakoW onepalun ycunusaeTcs
yBearbHblil  OTTOK  BHYTPWUrMA3HOM KUOKOCTU  Yepes
0BHaXeHHbIN y4acTok xopuougen. B pancHeliwem, B 2003-
M rogy Joussen A. ¢ coasmopamu TaKke YKasanw
PETUHIKTOMUIO KaK 3((EKTUBHBIN METO [ANUTENbHOTO
cHwkenns Bl npu pedpakTepHbix, fanexosallealumx
cTagusax rnaykombl. ekt onepauum nyywe u Gonee

ANUTENbHBIR MO CPaBHEHMIO €O  CTaHAapTHbIMM
GUNbTPYIOWMMIA — onepauMsiMi - M MMNNaHTauue
OpeHaXHblX ~ annapatos, a  Takke,  fBMAeTCH

OpraHOCOXpaHHOW  onmepauueir N0 CPaBHEHUK C
LIMKNOAECTPYKTUBHBIMM BMeLLaTenbcTBamu [17].

B cnyuyasx BWTpeOpeTUHamnbHbIX BMeLLaTENbCTB,
Hanpumep npu  nponudepaTBHON  AnabeTMYecKon
peTuHonaTuM, NMbo permaToreHHbIX OTCMOMKaX CeTyaTky,
OCMOXHEHHBIX MPONUdepaTUBHON BUTPEOPETUHONATUEN,
penakcawuoHHast PETUHAKTOMMS cnocobcTayeT
NPeaoTBPALLEHUI0 XPOHUYECKOW OTCIOMKW, TEM CaMbIM
YMEHbLUEHWI0 WLWEeMWM CeTyaTKW W, COOTBETCTBEHHO,
CHXEHMIO pUCKa Pa3BUTUSI HEOBACKYMSPHOW TMayKoMbl
[13].

B nutepatype OTCYTCTBYKT paboTbl O AMHAMUKE
BHYTPUIMA3HOTO  AaBMEHWs  MOche  penakcaLOHHbIX
PETUHIKTOMUIA MO MOBOZY  TPaKUMOHHBIX,  NW6O
permaToreHHbIX OTCroek cetyaTku. Hawe wccneposaHue
nokasaro, YTo PETUHAKTOMUS CMOCOOCTBYET ANMUTENbHOMY

COXpaHeHuto HopmanbHoro BI[] B nocreonepauyyoHHOM
nepvoge.

MpenmyliecTBOM  MCCNEOOBaHUS  Mbl  CYUTAEM
NPOBEJEHNE €r0 B CTAHAAPTHbIX KIMHUYECKUX YCMOBUSX,
AnuTenbHoe  HabniogeHMe  3a mauMeHtamu  C
OCYLLIECTBIIEHNEM perynsipHoro KOMMIEKCHOTO
obcregoeanma.  HepgoctaTkoM — MOXET — CHMTAThCS
OrpaHNYEHHbI KOHTUHIEHT 06CNEe0BaHHbIX.

3aknoueHue

Ha ocHoBe NpOBEOEHHOMO WCCMEOOoBaHNS MOXHO
NPEeanonoXuTb, YTO PETUHIKTOMMS, NPOBEAEHHas npw
BUTPIKTOMMU no nosogy nponudepaT1BHON
AnabeTn4ecKon peTMHONATUM, OCMOXHEHHON TPAKLMOHHOM
OTCMOMKOW CeTYaTKW, MOXET NPUBECTU K NPeSoTBPaLLEHIIO
pasBuTUS  HEOBacKynsipHoA  nmbo  MHAYLMPOBAHHOM
TamMnoHazoM CUMMKOHOBLIM MAcIoM rnayKoMbl.
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Pestome

Beepenue. OcCBEOOMIEHHOCTb W KIMHWYECKOE MPUMEHEHWE PYKOBOACTBYIOLWMX MPUHLMMOB  NPOUNaKTUKKM
WH(eKLMOHHOro 3HaokapauTa (V13) cpeau Bpayeil CTOMATONOroB SBASETCH OOHWM W3 KIHOYEBbLIX (haKTOPOB BUSHWA Ha
nokasatenu 3abonesaemocTy.

Lenb uccnegoBaHusA. [laTb OLEHKY YPOBHIO OCBEAOMIIEHHOCTM U MPUMEHEHUS B MPaKTWKE PEKOMEHZAUWA no
npodunakTuke 3 cpeam ctomatonoramm KazaxcraHa.

Matepuansl U meTtoabl. bbino npoBegeHo nonepeyHoe uccnegosaHue cpeau 80 Bpayeld - cTomartonoros. bbina
MOCTPOEHa NMPOrHOCTMYeCKash MOAENb C MOMOLLbLI noructuyeckoit perpeccun u metoga CHAID. CratucTuyeckuii aHanms
NPOBOAMUNCS NpyW NOMOLLM NporpammHoro obecneverns SPSS (Bepcus 26.0).

PesynbTtatbl. CornacHo nonyyeHHbIM pesynbTaTaM, TOMbko 5% CTOMATOnoroB Obinv MOMHOCTHIO OCBEAOMIEHBI O
BO3MOXHbIX puUCKax passutus W3 nocne MHBa3MBHbIX CTOMATONMOMMYECKMX MpoLedypax W O pPeKkoMeHaauusx no
npodounaktuke. Cpeaun pecnoHgeHTos 88,8% oTmeTUnM HEObXOAMMOCTb B MH(OPMUPOBaHUN CTOMATONOIOB KacaTenbHO
CTOMATOIOMMYECKOTO MOAX0AA K NaLMeHTaM C CEPAEYHO-COCYANCTbIMI 3ab0NeBaHNsAMM Ha YPOBHE MEXOUCLMNIMHAPHOTO
nogxopa. Kpome Toro, 70,1% Bpayel nogyepkHynM HeobXo4MMOCTb CO3aaHUs aganTUpOBaHHON BEpPCUMM PYKOBOACTBA NO
npodunaktuke 1O ons Kasaxcrana.

BbiBoabl. Takum o0Bpasom, ocywectenenne mep npodunaktukn VO Ha Tepputopum KasaxcTaHa Bbi3biBaeT
0DeCrnoKOEHHOCTb, @ WMEHHO HM3KUA YPOBEHb OCBEAOMIEHHOCTM CTOMATOMNoraMmn PyKOBOACTBYIOLMX MPUHLMMOB
npodounakTkm. NMoMumo 3Toro, Obina oTMeyeHa HeobxoaMMOCTb B pa3paboTke MECTHOW aganTUpOBaHHOW pekoMeHAaLMK
no npodounaktuke U3 ansa Kasaxcraxa.

Kntouesble cnoea. MHpeKyUOHHBIL 3HOOKapdum, cmomamonoau, aHmubuomukonpoghunakmuka.

Abstract
THE APPLICATION OF GUIDLINS FOR THE PREVENTION
OF INFECTIVE ENDOCARDITIS BY DENTISTS IN KAZAKHSTAN:
A CROSS-SECTIONAL STUDY
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Introduction. Awareness and clinical application of the guiding principles for the prevention of infective endocarditis (IE)
among dental practitioners is one of the key factors influencing morbidity rates.

Aim. To assess the level of awareness and the implementation of IE prevention guidelines among dentists in
Kazakhstan.

Materials and Methods. A cross-sectional study was conducted among 80 dental practitioners. A prognostic model was
constructed using logistic regression and the CHAID method. Statistical analysis was performed using SPSS software
(version 26.0).

Results. According to the findings, only 5% of dentists were fully informed about the potential risks of developing IE
following invasive dental procedures and the recommendations for its prevention. Among the respondents, 88.8% highlighted
the need to inform dentists regarding the dental management of patients with cardiovascular diseases at an interdisciplinary
level. Furthermore, 70.1% of physicians emphasized the necessity of creating an adapted version of the IE prevention
guidelines for Kazakhstan.

Conclusions. Thus, the implementation of |E prevention measures in Kazakhstan is a concern, specifically the low level
of awareness among dentists about the guiding principles of prevention. In addition, there was a noted need for the
development of a locally adapted IE prevention guideline for Kazakhstan.

Keywords. Infective endocarditis, dentists, antibiotic prophylaxis.

Tyvingeme
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KAFUOATTAPLIH KONNOAHYbI: KOJNIAEHEH 3EPTTEY
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Kipicne. Tic popirepnepi apacbiHga MHGeKUMsNbIK aHOokapanTTiH (M3) anabliH any BoMblHWA HyCKaynbIKTapAabl
xabapaap eTy XaHe KNUHWKanbIK KongaHybl aypyllaHablK KepceTKilTepiHe acep eTydiH, Heriari aktopnapbiHbiH, 6ipi
6onbin Tabbinagbl.

3eptTeyaiH mMakcatbl. KasakctaH ctomatonortapbl apaceiHga 3 angbiH any GoibiHIWa yCbIHbIMOapAb! Toxipubeae
KonpaaHy xaHe xabapgapnblk AeHreliiHe bara Oepy.

Marepuanpaap men agictep. 80 Tic gopirepi apacbiHaa KengeHeH, 3epTTey Xyprisingi. Jloructukansik perpeccus xoHe
CHAID agici apkbinel 6omkamasl Mogens xacanbiHasl. CTatucTukansik Tangay SPSS 6argapnamansik xacakraMmachlHbIH,
kemeriMmeH xyprisingi (26.0 Hyckach!).
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Hotmxkenep. AnbiHFaH HoTWXere calikec, cToMmaTonortapfblH Tek 5% - bl WHBA3WBTI  CTOMATOMNOTUANbIK
npoueaypanapgaH keiH MO gamyblHbIH, bIKTUMan KayinTepi XaHe angbiH any O0MblHWA YCbIHbICTAp Typanbl TOMbIK
xabapgap 6ongbl. PecnoHpeHTtTep apacbiHga  88,8% xypek-kaH Tambipnapbl - aypynapbl 6ap Haykactapfa
CTOMATONOMUANbIK KOMEK KOPCETY Typanbl NoHapanklK AeHrelae ctomaTonortapabl xabapaap ety KaxeTTiniriH atan eTTi.
CoHbiMeH Kkatap, popirepnepgid, 70,1% - bl KasakctaH ywiH MO anabiH any xeHiHgeri HyckaynblKTbiH, GelimMaenre
HYCKaCbIH Xacay KQXeTTiriH atan eTTi.

KopbitbiHabinap. Ocbinanwwa, KasakctaH aymarbiHga U3 angbiH any WwapanapblH XKy3ere acblipy anaHaayLbinblk
TyFbi3agpl, atan aiTkaHga, npodunakTukaublH, GaclubiNbIK  YCbiHbIMAAPLI  Typanbl CTOMAaTorortap apacbiHga
xabapaapnbIKTblH, TOMeH aeHreii. bynaH Gacka, KasakcTaH ywiH MO angbiH any OoiibiHwa xeprinikti GefimgenreH

YCbIHbIMbI 93ipriey KaxeTTiniri baikanbiHabI.

Tylindi ce3dep. MHgekuusnbIK 3HA0KapAUm, cmomamosioamap, aHmubuomuKkmix npoghbunakmuka.

Ana yumuposanus / For citation / Joliekce3 ywiH:

Kycaunosa X., bynezeros T., AbpanuHa L., Xanap K., Camaposea Y., Xucmemosa 3., Mbpaesa X., Abunbmaes A.,
Tawmemuposa 0., AbunbmaxuHosa [., [Dxakoga [I. [lpumeHeHWe PYKOBOACTBYIOLWMX MPUHLMNOB NPOMNAKTUKN
WHEKLUMOHHOrO 3HAOKapauTa ctomatonorami KasaxcraHa: nonepeuHoe uccnepoBaHue // Hayka v 3gpaBooxpaHeHue.

2024.7.26 (4). C. 117-124. doi 10.34689/SH.2024.26.4.015

Kussainova Zh., Bulegenov T., Abralina Sh., Zhapar Zh., Samarova U., Khismetova Z., Ibrayeva Zh., Abiltayev A.,
Tashtemirova O., Abilmazhinova G., Jakova G. The application of guidelines for the prevention of infective endocarditis by
dentists in Kazakhstan: a cross-sectional study // Nauka i Zdravookhranenie [Science & Healthcare]. 2024. Vol.26 (4), pp.

117-124. doi 10.34689/SH.2024.26.4.015

Kycaunosa X., bynezeHos T., AbpanuHa LLl., XKanap )., Camaposa Y., Xucmemosa 3., Ubpaeesa XK., Abunbmaes A.,
Tawmemuposa O., Abunbmaxurosa I"., [xakosa . KazakctaH CTOMaToNnortTapbiHblH MHEKLUMANbBIK SHAOKAPAUTTIH, angbiH
anyablH, HycKaynblk KaFmgattapblH KongaHybl: kenaeHeH 3epttey // FoinbiM xaHe [JeHcaynbik cakTay. 2024. T.26 (4). b.

117-124. doi 10.34689/SH.2024.26.4.015

Beepenue

VHdekumoHHbIn aHaokapauT (M3) — ato onacHoe Ans
XU3HM 3aboneBaHue C BbICOKMM Moka3aTenieM CMEPTHOCTH,
KoTopoe B TeyeHue roga v natu net gocturaet 37,1% w
52,9%, cooTBeTCTBEHHO [6, 16, 17].

3a nmocnegHue Tpn gecatunetus 3abonesaemocTb W
CMepTHOCTb MO nokasbiBaeT CTPEMMTENbHBIA POCT, YTO
Bbi3Bano  0BECMOKOEHHOCTb  Cpeay  KMMHWLMCTOB U
9KCMEPTHbIX Tpynn No  pa3paboTke PyKOBOACTBYHOLLMX
npuHuMnoB npodmnaktukm [3, 18]. B pesynbTate Obinu
onybnukoBaHbl OOHOBMEHHbIE BEpCUMM PYKOBOACTBA OT
Esponeiickon accouuauuu kapguonoros (the European
Society of Cardiology, ESC) n AmepukaHckoit accoumavmumn
cepaua (the American Heart Association, AHA), koTopble
PEKOMEHOO0BanM HasHaJyeHue aHTUOMOTWKOB ANst Tpynnbl
NaLMEHTOB C MOBbILIEHHbIM pPUCKOM pa3suTus U3 nepeq
WHBA3MBHbIMA  CTOMATONOTMYECKUMM  MPOLEAYpamu.
[aHHas kaTeropus BKMOYaeT TakMe MNpoLedypbl, Kak
3KCTpakums 3y6OB, XMpypruyeckue BMELIATENbCTBO B
YeniocTHO-NMUeBylD  obrnacTb, a Takke Mnpoueaypbl,
TpebytoLlme MHBA3WBHOE BMELIATENLCTBO B AECHEBOW UMK
nepupagukynspHon obnact 3yboyentocTHoM cuctembl [5,
19]. MMaumeHTbl C aHoManuei pa3suUTUS cepaua, C
HanuuMeM WCKYCCTBEHHOTO KrnamaHa W Hanmnynem B
aHamHe3e Yyxe nepeHeceHHoro W3 coctasnsioT rpynny
MOBLILIEHHOTO pucka N3.

Mo npwumHe npucyTcTBUS npoGenoB 3HaHui 06
atvonatoreHese MO, a Takke  ahPEKTUBHOCTM
BblLLEYKa3aHHbIX pekoMeHaaumn HaunoHanbHbIn UHCTUTYT
3ppaBooxpaHeHus u MNepenosoro Onbita (National Institute
for Health and Care Excellence, NICE) TtoTansHo
OrpaHN4MI  HasHayeHue aHTUOMOTWKOB B KayecTse
npodunaktuieckux mep MO [9,11]. BbiwensnoxeHHble
NPOTMBOPEYNS CTaBAT Bpayeil B HEOAHO3HAYHYIO NO3NLMIO,

TEM CaMmbiM Bo3naras 6OMbluyl0 OTBETCTBEHHOCTb Ha WX
BbIOOP.

HecmoTps Ha Hanuure anbTepHaTUB B peKOMeHAaLMAX
no  npounakTMke, OCBELOMNEHHOCTb O  AaHHbIX
pekoMeHOauusX, a Takke WX NPUMEHEHWE B KIMHUYECKOM
npakTuke BbI3bIBaET 06eCnokoeHHOCTb cpeau
uccnegosarteneit. Bauay Toro, YTO faHHbIN (hakTop MOXET
HanpsAMYyK BNWSTb Ha nokasatenu 3abonesaemoctu 3.

Llenb uccnefoBaHUs. OueHuTb YPOBEHb
OCBEIOMIEHHOCTU U MPUMEHEHUE B KITMHUYECKOH NpaKTUKe
pekoMeHpauuin  no  npodunaktukn U3 Bpayamu-
cTomatonoramu B KasaxcraHe.

MeToab! ccnenoBaHus.

lMpoBeaeHo nonepeyHoe uUccrnefoBaHWe NOCpPeacTBOM
OHnaiH nnatpopmbl Google Forms. B uccnegosaHum
NPpUHANKM yyacTue Bpauu-ctomatonoru KasaxcraHa. Onpoc
nposoauncs B nepuog ¢ 1.03-31.05.2024rr. Tema faHHoro
uccnepoBalns  Obina  cormacoBaHa M paspelueHa
Komutetom no 3tuke HAO “MeaumumHckuin yHUBEpcUTeT
Cemen”, npoTokon 3aceganus Ne3, ot 07. 12. 2022 roga.

PecnonaeHTam 6biny coobLLeHbl Lenb UCCNeaoBaHus
[0 TMpOBEedeHWs!  MHTEpBbIO.  AHKETMpOBaHWe  6bino
OCYLLECTBIIEHO a@HOHWMHO, B JODOPOBOMBHOM MOpPSZKE.
AHkeTa Obina coctaBneHa 13 16 BOMpoCoOB, U3 KOTOPbLIX 6
Obinu  BKMKYEHbl B BBOAHYW 4acTb, COAEpXallyto
WHOVMBUOYANbHYIO XapaKTepuUCTUKy pecroHdeHTa (non,
BO3pacT, CTax paboTbl, pernoH, ypoBeHb 06pa3oBaHus u
npocounb). OcHoBHas YacTb Bkioyana 10 Bonpocos
kacatenbHo  aHTubuotukonpocpunaktukn  (AM).  MMpm
COCTaBNEHUN aHKeTbl O Ha3HaYeHUW aHTUOMOTUKOB Nepen
MHBA3MBHLIMKW  CTOMATOMOrMYECKUMU NpoLledypamu  Ans
npogunaktukn U3 Mbl ocHoBbIBanuCh Ha npukase M3 PK
MpoTokon Ne11 ot «20» wmons 2020 roga [1]. Momumo
3T0ro, ObINM y4TEHbI MEXAYHApOAHbIE PEKOMEeHAaLMN Mo
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npocdunaktuke M3 ot Eponeitckon n  AmepuKaHCKoO
accouuauuv kapgmonoros [5, 19].

[anHas aHkeTa Gbina paspaboTtaHa BMecTe C “Ghokyc
rpynnoin’, B KOTOPYl0  BOWAM  CTOMATonorn u
KapaMOXWpypru, COCTaBNieHa B COOTBETCTBUW CO LUKAMOW
NaikepTa. Kpumepuu  ekmoyeHUs  y4aCmHUKO8:
npakTuKyloLWme  ctomatonorn  Bcex npodunen  6e3
BO3PACTHbIX OrpaHnyeHuin. Kpumepuu UCKTOYEHUS: 8paqu
— CTOMATonork, He OCYLIECTBMAIOWME NPAKTUYECKYIO
LEATeNbHOCTL 3a nocnegHue 3 roga.

KonuyecTeHHble  AaHHble  ObimM  M3y4yeHbl  Ha
OLHOPOZHOCTb  pacnpefeneHnsl ¢ MOMOLLbI0  KpUTepus
Konromoposa-CmupHoBa. B COOTBETCTBUM C NOMYyYEHHbIMM
pesynbTataMu NpeAcTaBneHsl B BWAE MeauaHsl ¢
WHTepKkBapTUrnbHbIM - pasmaxoMm  (IQR).  KauectBeHHble
[aHHble OnucaHbl B abCOMIOTHBIX YMCnax M MpOLEHTax.
Mogenb  nporHoaupoBaHuns  Obina  paspaboTaHa ¢
MCNOMb30BaHNEM NOMUCTUYECKON perpeccuu. lNpeaenbHoe
3HayeHne yHkuMM (p) YCTaHABMMBArNoCh MOCPEACTBOM
noctpoeHus ROC-kpuBon. Hapsgy ¢ atum, 6bin cosgaH
npeLcKkasaTenbHbI anropuTM C ONUCAHWUEM NPeAcKasaHus
pasBuUTMS  CODLITMIA 1 MOMyYeHUs  COOTBETCTBYHOLLMX
BbIBOZOB C MOMOLLbIO [EpEBbEB Knaccudukaumm (MeTog
CHAID). Bbin npoBeaeH aHanns HagexHocTy. MomnyyeHHbIn
pesynbtaT  anba  KpoHbaxa 6bin  paseH 0,61
CraTucTHyeckuin aHanma NpoBOAMNCS MOCPELCTBOM MakeTa
npuknagHbIx nporpamm SpSS 26.0.

PesynbTarbl.

B wuccnepoBanmm npunsnm yvactme 80 Bpavei -
cTomatornoros, u3 kotopbix 41 (51,2%) Bbinu pecnoHaeHTbI
KEHCKoro nomna. MegwaHa Bospacta coctaBuna 34 net
(IQR 28 - 47,5). CornacHo pesynbTatam MccriefoBaHus,
OonbLUMHCTBO Bpayel, Obinu u3 Abaiickoil u MaBnoaapckoi
obnactein 31 (38,8%) u 27 (33,8%), COOTBETCTBEHHO.
Boree NonoBuHLI PECNOHAEHTOB COCTaBUIM CTOMATONOMM C
BbicluMM obpasoBaHuem 53 (66,3%). MeguaHa cTaxa
pabotbl coctaBuna 6 net (IQR 4 - 22,5). Mo npodwmnto
LEATENbHOCTM  HamOonblUyK  [JOMK  PECrOHAEHTOB
coctaBunu cromatonoru obuwen npaktukn 27 (33,8%) u
TepanesTbl 22 (27,5%), cooTBETCTBEHHO (Tabnnua 1).

Mol npoBenu OMpoc Cpeau CTOMATONOroB KacaTemnbHO
HasHayeHWss  aHTMOMOTMKOB B Ka4yecTBe  Mepbl
NpounakT1kn MHAEKUMOHHBLIX 3abonesaHuit. Mcxoos w3
nomny4eHHbIX pes3ynbTaToB, Hanbornee Yactoe HasHauyeHwe
aHTMOVMOTMKOB BKITIOYANM MHBA3MBHbIE CTOMATONOMMYECKne
npoueaypbl, Takue Kak yganexue 3yba - 56,3%, npu
XMPYPTUYECKX BMeLLaTeNbCTBaX B - YEMHOCTHO-NMULEBO
obnact - 55%, SHAOLOHTMYECKOM JIEYEHUM NEPUOSOHTUTA
- 42,5% v npn xupyprium 3yOHbIX uMnnaHTatoB - 37,5%.
lMonHble faHHble NpeacTaBneHsbl B pucyHke 1.

KacaTenbHo HasHaueHus aHTMOMOTUKOB, Kak BUAHO U3
pucyHka 2, 6Gomblias YacTb PECMOHAEHTOB OTAABano
npeanoyteHue AmokeuumnnuHy (36%) B kavectee All ans
B3pocrblx. Crnegom Mo 4acToTe HasHAYeHWd  Obinu
AsntpomuumH - (18%) wu  Ledbasonun  (16%). Cpean
OnpoweHHblX 4% PEecrnoHOeHTOB He  MpeanuchbiBaioT
aHTMOMOTMKM B KayecTBe  Mepbl  MPOCUNIAKTUKM
MHEKLMOHHbIX 3aboneBaHui.

OcBefOMNEHHOCTL CTOMATOMNOTOB O PUCKaX Pa3BUTUS
M3 Bcneacteue  GakTepuemun  nocne  WHBA3MBHBIX
npoueayp, kaK 1 3HaHWe O PekoMeHZaLmMsX MPOUNaKTUKN,
Obina Ha HU3kom ypoBHe. Bcero 5% Bpaueit 0TMETMRM, YTO

umesnu “nonHyto 0CBEAOMIEHHOCTD”. YpoBeHb
OCBE[IOMIIEHHOCTW Bpayelt Mo KaTeropu “xopowlo” u
“‘noctatoyHo” coctaBumu 11,3% n 36,2%, COOTBETCTBEHHO.
Cromaronori, koTopble He Bbiny 0CBEJOMIEHbI O pUCKaX
pekoMeHaauusx, cymmuposanu 47,6% (tabnuua 2).

Tabnuya 1.
XapaKkTepucTMKa CTOMaTONOroB, NPUHABLUMX y4YacTue B
onpoce.
Table 1. Characteristics of Dentists Participating in the Survey).
MapameTpb! | A6e. | (%)
1 Bospacr
18-44 53 66,3 %
45-59 19 23,8 %
=60 8 10,0 %
2 Mon
YKeHLMHbI 41 51,2 %
My>K4uHbI 39 48,8 %
3 PernoHbl
Abarickas obnacTb 31 38,8 %
r. AcTaHa 5 6,3 %
BoctouHo-KasaxcraHckas obnactb |10 12,5 %
r. AnMartbl 2 2,5%
laBnopapckast obnactb 27 33,8 %
YKeTblcyckas 06nactb 1 1,3 %
AkmonuHckas obnacTb 4 5,0 %
4 Ob6pa3oBaHue (cTeneHb)
[laHTuct 18 22,5 %
Bpau ctomatonor 53 66,3 %
Bpau ctomatonor (Maructp) 3 3,8 %
Bpau ctomaronor 6 7,5%
(K.M.H./8.M.H./PhD)
5 Crax pabothl
<5 34 42,5%
6-15 15 18,8%
16-25 13 16,3%
26-35 12 15,0%
>35 6 75 %
6 Bpay cTromartonor (npoduns)
Bpauy cTomatonor obLyen npaktuku |27 33,8%
TepanesT 22 27,5%
Xupypr 2 2,5%
Oprtoneg 8 10,0%
OpTofoHT 2 2,5%
WmnnaHTonor 5 6,3%
[leTckuin Bpay-cTomaronor 10 12,5%
rueHuct 4 5,0%

B cootBeTtcTBMM ¢ pe3ynbTatamu, 6OnbLIE NONOBUHDI
ctomatonoroB 63,7% He NpUMEHSNM B KITMHUYECKON
NpaKkTUKe PeKOMEeHAALUMM MO Ha3HAYeHU0 aHTMOMOTMKOB
ans  npogwmnaktukn  U3.  Bpauu,  cneposaslive
pekomeHpauusm, coctaBunm 36,3%, cpeam kotopbix 21,3%
cneposanu pekomeHgaumsim ot ESC, 7,5% — AHA, 3,8 % —
ADA (AmepukaHckasi accouuaums ctomatonoros) n 3,7%
NICE (Tabnuua 2).

CornacHo nonyyeHHbIM [aHHbIM, 48,8% Bpaueit
noafepxanu nosuuuio no cokpatleHuto All no npuumHe
aHTUBMOTMKOPe3NCTEHTHOCTM.  CTOMaTonoru,  KOoTopble
OblMM MPOTMB 0TKa3a OT Ha3HAYEHWA aHTUOMOTMKOB B
kauecTe npocunakTuku, coctasunu 18,8% (tabrnuua 2).
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KocTHaa nnacTvka IS 23,8%
Orrrck 3yGoe W 2,5%
Pennantaunna syGos I 17,5%

Pazpez ann apeHupoBaHnA aGcuecca II———— 32,5%

Mpwu npocreccUoHaNLHOW YUCTKE
yneTpazsykom, Air Flow
MNpu BMewaTeNLCcTBax Ha CNUIUCTYIO
oBOonoYKyY

0,0%
I 7,5%
NeveHnune kapueca B 1,3%
Nevenne napogoHTa I 17,5%
YecTaHoBKa OPTOAOHTUYeCKUX GaHaaxen 0,0%
Cunyc-nupTrHr I 21,3%

Xupyprua ayGHeiX umnnantaToe I— 37,5%

MNpu xMpypruyeckux BMellaTeNscTBax B
YyenwcTHo-NMUeBon o6nacTn

Ypanenve 3yGoe I 56,3 %

I 5 5, 0 %0

JHaonoHTMYECKOe NneveHne (NeprMoaoHTHMT) IEEEEEE—— 42 ,5%
JHaoAOHTUYECKoe neYeHne (Nynenut) Bl 3,8%

PucyHok 1. HasHaueHue aHTUOMOTMKONPOGUNAKTUKKM ANA CTOMATONOrMYeCKUX npoueayp.
(Figure 1. Prescription of Antibiotic Prophylaxis for Dental Procedures).

88,8% OnpoLeHHbIX PEeCroHOeHTOB OTMeTWnM, uyto  obwero  umucna  pecrnoHaeHtoB  70,1%  noguepkHynu
HYXOanuch B MHOpMaLWMM O CTOMATOMNOMMYECKOM NMoaxoae K HeoOXOAMMOCTb — CO3aHMs  afanTMpOBaHHOA  BEpcuM
naumeHTam C CeppeyHo-cocyaucTiM 3abonesanuamu. W3 pykosoacTsa no npocpunakTuke N3 (tabnuua 3).

Tabnuya 2. Tabnuya 3.
Pe3ynbTaTbl aHKeTMPOBaHUSA NO aHTUBUOTHKO- Pe3ynbTaTbl aHKeTMPOBaHUA Bpayei — CTOMaTosoroB.
npodunaktuke U3. (Table 3. Survey Results of Dental Practitioners).
(Table 2. Survey Results on Antibiotic Prophylaxis for IE). Bonpocb! |A6C. %
Bonpocs! |A6c. [% 1 |Mo kak1M 1cTOYHMKam Bbl NOBbILIAETE CBOM 3HAHMS MO
1|OcBegoOMIEHHOCTb CTOMATOMOMOB O PUCKaX PasBuTUS NOBOAY NOCMEAHNX OBHOBIEHWI KIMHUYECKUX NMPOTOKOIOB
N3 BcregctBue GakTepseMun nocre MHBA3WBHbIX 1 pekoMeHgauun?
npoveayp UTeHure MeauLMHCKON nuTepatypbl (HaydHble (36 |45
OyeHb Nnoxo 13 16,3 cTatbi)
Mnoxo 25 31,3 VIHTEpHET pecypel 48 |60
JocratouHo 29 36,2 0O6yyeHue Ha paboyem mMecTe 24 130
Xopowo 9 11,3 JucTaHumoHHoe 0by4eHwe 16 |20
[MonHOCTHI0 0CBEJOMITEH 4 5 [NocelLeHne KoH(epeHLmiA, CeMMHapoB, nekunin |39 48,8
2([pUMeHsANN B KNWHUYECKOW MPaKTUKe PekoMeHZaLmm [NocelLeHune LIMKIOB NOBbILLEHNS 30 |37,5
no npodgunaktuke N3 KBanuukaLum B BegyLwmMX MeanULMHCKUX
ESC 17 1213 LeHTpax umv HAN
AHA 3 75 Mpunoxenue Jopirep (MedElement) 5 6,3
ADA 6 38 2 |[Kakue CyLLeCTBYIOT TPYAHOCTM NPK NOMyYeHUN
NICE 3 3,7 npoeccroHanbHoON HGopmaLun?

He npvMeHsIoT B KNMHUYeCKoil npakTuke |51 63,7 Hegocratok Bpemeru 37 46,3
3|Yactota HasHayenuin Al nepen  MHBA3WBHLIMMU duHaHcoBble OrpaH1YeHms 21 126,3
CTOMaTOSIOrMYECKUMM NpoLedypaMu, ECAn Y NaLmneHTa #A3bIKOBbIN Bapbep 8 10
B aHaMHe3e €eCTb: MNEePEHECEHHbIN MHPEKLMOHHbIN Ortcytctaue goctyna k pecypcam (otcyteteme |11 |13,8

SHOOKApAWT, MPOTE3Hble  CepAeyHble  KnanaHbl, nognuckm k Scopus, Cochrane)
BPOXAEHHbIN NOPOK cepALa (C LinaHo30M) HeT TpygHocTen 3 37
Hukorga 22 (275 3 [Xotenu 6kl Bbl monyunTh MHOpMaLMio 0 cToMaTonoruyec-
Pepko 23 |287 koM nogxoge k nauueHtam ¢ CC3?
WHorpa 22 |275 [a 71 (88,8
YacTto 7 8,8 Het 1 1,2
Beerga 6 |75 He 3Hato 8 |10
4|Mo3numst MO COKPALLEHNI0 aHTUBMOTUKONPODUNaKTUKK| |4 |MonaepxmBaeTe M Bbl eto 0 cO3naHIA MECTHOM (ananTu-
N0 NPUYMHE aHTMOMOTUKOPE3NCTEHTHOCTH POBaHHOM) BepcuM pexkoMeHfaL|ui no npodpunakTuke N3?
[MonHocTb0 He cornaceH 6 7,5 MonHOCTLIO HE cornaceH 4 5
YacTiyHo He cornaceH 9 11,3 YacTnYHO He cornaceH 3 37
TpyaHo ckasaTb, cornaceH unmHer |26 |32,5 Tpy[HO CKa3aTb, COrNaceH Unu HeT 17 (213
HacTu4Ho cornacex 25 313 YacTiyHO cornace 21 263
MonHocTbo cornacex 14 17,5 ABCONIOTHO cornaceH 35 [438
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1% 1%794

4% 3% B AMOKCHIH/LTHH
B AMOAOAIIHE

O A3ATPOMHNHE
EIledanekcun
EIledasonun

O ToKCHOHK/IHH
B KinAgaMANHHE
EI{anpoaer

B Meraced
BIED 3

B AMOKCHKIag)

PucyHok 2. MokazaTtenu Ha3Ha4yeHMs aHTUOMOTUKOB
B KayecTBe Mepbl NPOoGUNaKkTMKM.
(Figure 2. Indicators for the Prescription
of Antibiotics as a Preventive Measure).

VICTOuHVKaMM MOBBILLEHMS 3HAHWA O MOCNeHNX 0OHOBME-
HUSX MEXOYHAPOOHBIX M OTEYECTBEHHbIX PYKOBOACTBYHOLLMX
npoTokornos, 60% Bpayel y3HaKT Yepes MHTEPHET PecypChbl,
MOCELLEHNE HaYYHBIX KOH(EPEHLWM, CEMMHAPOB U NEKUMiA -
48,8%, uJTeHNe MeaMUMHCKMX HaydHblx cTateit - 45%,
MOCELLEHNE LWKIMOB MOBbILIEHWS KBanMukaLm B BEOyLMX
MeguuuHeknX LeHTpax u HAW - 375%. W Tonbko 6,3%
3HaKOMATCS ¢ OBHOBMEHWsMK 4epe3 npunoxeHne [opirep
(tabnmua 3).

Mpn O3HAKOMIEHUM C HOBBIMWA PEKOMEHZALMAMM 1
0bHOBNEHMAMM B Chepe MeauunHbl CTOMAaTomnorm Cranku-
BalOTCA C TPYAHOCTAMM MpW MOMyYeH NPOECCUOHAIBHON
MHGhopMaLK, Takumn kKak siabikoBoit Bapeep (10%), orpaHu-
YeHHbII gocTyn K pecypcam (8,8%), oTcyTCTBME MOAMMCKM K
6asam gaHHbIx Scopus (5%). OpHako, OCHOBHBIMM TPYAHOCTS-
MW OCTaBanuCb HEJOCTaTOK BPEMEHM W (PMHAHCOBblE
orpaHuyeHms 46,3% v 26,3% cooTeeTCTBEHHO (Tabnuua 3).

MbI MOCTPOMAM NPOTHOCTUYECKMIA aNrOpUTM, KOTOPLIN, B
CBOKW O4epedb, OKasancs CTaTUCTUYECKU 3HAYUMbIM,
p=0,014 (tabnuua 4). Ha ocHoBe aHanwsa, npeauKTop

«BO3pacT» MmeeT obpaTHbIl  OTKIMK, a Hanmnyne
oceefomneHHocTy o6 Al nepeg  MHBa3WBHbIMU
CTOMATOMOTMYECKUMI NpoLiesypaMn UMEeT MpsIMYy0 CBS3b.
B pesynbTate npu yBenuyeHun Bo3pacTa Ha OAMH TOA
LWAHChl Ha MPUMEHEHWE PEKOMEHAALMM YMEHbLIAKTCS B
1,05 pa3a (95% AW: 0,91-1,0). Hannumne ocBeAOMNIEHHOCTH
06 All nepes WHBA3WBHbIMM  CTOMATOMOTMYECKMN
npoueaypamu  YBENWUMBAIOT — LAHChl K  MPUMEHEHMIO
pekomeHpaumn B 6,4 pasa (95% [N:2,11-19,33).
OPeKTMBHOCTL MONYYEHHON MOZENN U KPUTUYECKOE
3HaveHne (p) ObinM oueHeHbl ¢ ucnonb3oeaHnem ROC-
kpueoit (pucyHok 3). Wuterpan ROC-kpuBoM cocTaBun
0,75+0,06 (95% [OW: 0,64-0,86). Kputnueckoit 3HaueHue
yHkumn  —  36,89%. [poBepka uyBCTBMTEMBHOCTU W
CNeunUYHOCTN NpU LAHHOM KPUTWYECKOM 3HauyeHun (p)
Aana pesynbTatbl — 75% u 78%, COOTBETCTBEHHO.

ROC Kpuebie

Loy

0,8

06|

YyBCTEMTENLHOCTL

0.2}

0,2 04 0,6 0.8
1 - CneundmyHocTs
,Elnarona.nhaue CErMeHThl, CreHEPUPOBAHHLIE CERIAMM.

PucyHok 3. ROC kpuBble ans nporHocTUYECKON MOAEeNH.
(Figure 3. ROC Curves for the Prognostic Model).

Tabnuya 4.

MporHocTMyeckas mogenb No NPMMEHEHUI0 pekoMeHAauun 06 aHTmbuoTukonpodunaktuke U3.
(Table 4. Prognostic Model for the Application of Guidelines on Antibiotic Prophylaxis for Infective Endocarditis).

IMpeaykTopbl Adjusted OR; 95% ClI p Unadjusted OR; 95% ClI p
Bospact 0,10; 0,91 -1,10 0,03 1,10; 0,97 -1,03 0,9
OcsegomneHHoctb 06 Al nepes WHBA3WMBHbIMM 6.4: 2.1 19,33 0,001* 5.10: 2,05 - 17:41 0,001*
CTOMATOMOrM4eCcKUMI NpoLieaypamu
* — cmamucmuyecku 3Ha4yumoe 3HaqeHue (p<0,05)
C nomouwpto faepeBbeB krmaccudmkaumm (pucyHok 4)  Bbibopke. B pesynbTate  MpoOBEAEHHOrO  aHanmsa

Obina  MoCTpoeHa — MPOTHOCTMYECKas — Mogenb  Ans
npeackasaHus CLEEHApUEB PasBUTUS COBLITUI W MomnyYeHus
COOTBETCTBYHLUMX BbIBOZOB. Mcxogs M3 pesynbTaTos,
HamMBbICLIAs BEPOSATHOCTb MPUMEHEHUS PeKOMeHAALM Obino
y cTomaTtonoroB Bo3pacta < 50 net B 18,2 pasa Bbllwe no
OTHOWEHWI Kk  obwemy nokasatenio B  BbiBopke.
BeposiTHocTb  criepgoBaHns  pekoMeHgauusm - 6bino
3HAYUTENBHO BbIE MpY HanMuMW OCBELOMIIEHHOCTM O
npuHumnax All nepes MHBa3WBHBIMM CTOMATONOMMYECKUMM
npoveaypami B OTINYME OT CYMMApPHOWN YacTOTbl BHEAPEHNS
MPYHLMMOB B aHanuaupyemon BbiOopke, KOTopas cocTaBuna
35,9%. LaHck! ucnonb3osaHus npuHUMNoB All npotus U9
Obina 3HaYMTENBHO HIKE B BO3PACTHOM kaTteropun =50 net
OTHOCUTENIBHO K COOTHOWEHMO  obLeil  mccnegyemon
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UYBCTBMTENBHOCTb 1 CNELMUIHOCTL MoLenm gocTurm 78%
n 75%, cootBeTCTBEHHO. COBOKYMHOCTb [JOMM KOPPEKTHbIX
npenckasaHuin ons AaHHon BbiGopku cymmumposano 76,9%.

06cyxaeHue

Kak Ham u3BEeCTHO, 9TO nepBOe WCCremoBaHWe Ha
TEPPUTOPUM KasaxcraHa, Jarolee OL{EHKY
OCBEJOMIIEHHOCTY M MPAKTUYECKOM  MPUMEHEHUN
PYKOBOACTBYIOLLMX — MPUHUMNOB  npodounaktukm N3
ctomatonoramn. B pesynbTate aHanu3a Hamu  6bino
MOMYyYEHO HECKOMbBKO KITKOYEBbIX PE3ynbTaToB:

1. Hawm ©Obin  BbiSIBNIEH  HU3KWA  YPOBEHb
OCBEJOMNEHHOCTM O puCKax passuTua O  BCreacTsve
GaktepemMmn  nocre  WMHBA3MBHbIX  Mpouesyp M O
pekomeHaauusx 06 AlT;
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Opnrnnanbnoe HCCJIeAOBAaHHUE

2. [lpumeHeHWe  pekOMeHZauun  cpeau
OCBEAOMIEHHbIX CTOMATONMOroOB Takke 6bino Ha
HW3KOM YPOBHE;

3. Okoro 90% cTOMaToOnoroB NOLYEPKHYNM
HeoOXO4MMOCTb  MPOCBELLEHMs  Bpayed o
CTOMATOMNOTMYECKOM MOAXOAE K NauueHTam c
CEpAeYHO-COCYaNCTbIM 3aboneBaHuaMN, a Takke
OTMETUNM  HeobXoaMMOCTb  aAanTUPOBAHHOTO
pyK0BOACTBA No npocunaktuke UJ;

4. CornacHo MOMyYeHHO! MPOTHOCTMYECKOM
MOZENnu, MpW HanmWyuM  OCBEJOMIIEHHOCTM O
MPUMEHEHNM aHTUOMOTVKOB nepes VMHBA3WBHLIMA
CTOMATONOTYECKMN npoLeaypamu ans
NPoUNaKTKM  BOCMANUTENbHBIX  MPOLECCOB,
yBenuuuBaeTt LUaHChI NPUMEHEHNS
PYKOBOACTBYHOLWMX npuHUmMnoB o6 Al npotue WO.
OpHako C yBenuyeHueM Bo3pacTa NpUMEHEHWE
pekomeHgauum ByaeT CHMKaTbLCS.

OcBeoMNEeHHOCTb  CTOMATOMOTOB O pucKax
passutus MO Bcneacteue Gaktepuemmn nocne
WHBA3MBHbLIX MNPOLEAYP W OCBEAOMIIEHHOCTb O
pekoMeHaauusx no npodunakTuke Obina Ha o4eHb
HW3KOM YpoBHE (5%) MO CpaBHEHMO C APYrUMW
cTpaHamu. Hanpumep, YPOBEHb  3HAHWiA
ctomatornoros B WpnaHaun, WHawm, Cayposckoi
Apasun coctaBunm  77,9%, 67,6% u 52,5%
cooteeTcTBeHHO [10, 12, 13].

anMEHEHHE PEKOMEHLA L WKW
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MHBA3MBHbIX CTOMAaTONOrM4Yecknx npouedypax Ha
MexamcunniinHapHOM ypoBHE.
bornbue NONOBUHbI cTomartornoros He

—

—

NPUMEHSIOT pekoMeHdauum no npodunaktuke N3
63,7%. B Hawem wuccnegoBaHuM CTOMAToONor
cnegoBany  YeTbipeM pasHbIM - pPeKOMeHAaLmsaM,
cpeay koTopbix Bonbluyio fono coctasuno ot ESC
(21,3%). CornacHo knuHu4eckomy npotokony ot M3
PK npotokon Ne11 ot «20» wions 2020 roga, Ans Hawen
nomynsiuMM NpUEMNEMO Ha3Ha4YeHue aHTUOUOTUKOB B
COOTBETCTBMM pekomeHaaumsm ot ESC.

B Hawem wnccnegoBaHuu GONMbLUMHCTBA CTOMATONONOB
OTMETWNM  HEOBXOOMMOCTb  MPOCBELUEHWS Bpayed o
CTOMATONIOMMYECKOM NOAXOAE K NauuMeHTaM C CeppaeyHo-
cocyauctbiMn 3abonesannsMin (88,8%), a Takke 0TMETUNN
HeoOXO4MMOCTb  MECTHOW  afanTMpOBaHHOA  Bepcuu
pykoBoactea no npocunaktuke U3 (70,1%). CrpaHbl
LieHTpanbHoi 7 BocToyHoit Asun crnegyot
pekomeHgaunam ot ESC. CrpaHbl JlaTuHckon Amepukn
CoenuHeHHble LTaThl NpuMeHsiioT pykoBoacTeo oT AHA [2,
4,7, 15, 20]. Takke HekoTopble CTPaHbl afanTupyloT Ans
cBoeil nonynsuuu  pekoMmeHgauuu. OgwH U3 TaKux
NpMMEpOB afanTupoBaHHble pekoMeHzaLmm,
pa3paboTaHHble cTpaHamu KOxHoi Kopen n Anoxum [8, 14].

lMporHocTyeckas Mogenb N03BOMMNIA HaMm  chenatb
MPOrHO3 O BO3MOXHOM MPUMEHEHWM Cpeau CTOMaTonoroB
pekomenpaumm  no  npopunaktuke  M3.  CornacHo
pesynbTatam, C YBENM4YeHWEM BO3pacta MpUMEHeHWe
pekomeHgaumm byget cHwkatbcs. Mbl MOXeM OBGBSCHUTH
JaHHbIA  pe3ynbTaT  ABymMaA  dpaktopamu.  Bo-nepsblx,
O3HaKoMneHne C OBHOBMEHMSMM MPOBOAMTCS  3a4acTyio
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PucyHok 4. [lepeBbs knaccudmkaLmu, BepoATHOCTb NPUMEHEHMSA
pekomeHAaLMM B 3aBUCUMOCTY OT HaNU4UA NPeaUKTOPOB.
(Figure 4. Classification Trees, Probability of Recommendation Application

Depending on the Presence of Predictors).

CaMOCTOSATENBHO. [Inst NPaKTUKYIOLLEro Bpaya 3T0 MOXeT ObiTb
3aTPYOHUTENBHO MO MPUYMHAM,  YKa3aHHbIM  HaLMMK
PECTOHAEHTAMM, TakUM  Kak. HexBaTka BPEMEHM W
OrpaHUYeHHble pecypcbl. Bo-BTOpbIX, C YBENMYEHWEM OMbITa
paboTbl, MHOrME BpayM B3BELIMBAKOT BCE APTyMEHTH
kacaTenbHO Nonb3bl 1 Bpeaa All. B pesynbTate 60MbLUMHCTBO
Bpayeli  BbIJENSIOT, YTO  AHTUOWMOTUKOPE3NCTEHTHOCTL
nepeBeLUMBaET Monb3y. Tem cambiM ¢ rogamn Al cHkaeTcs
C YBENM4eHWeM Bo3pacTa M cTaxa pabotsl. Cregyrowmit
MPEeaVKTOp — 3TO HanuuMe OCBESOMITEHHOCTU O HasHaueHu
QHTMOMOTWKOB B KayeCTBe MPOCUNAKTMKNA  MHAEKLMOHHBIX
3aboneBaHuii neper, WHBA3WBHLIMIA  CTOMATOMOMYECKAMM
npoueaypamu. [laHHbIA pesynbTaT NoATBEPKIAET JIOrMYECKYHO
Lienouky. [laxe He 3Hast TeX UNK MHbIX PEKOMEHAALMIA, HO Mpy
HamMyMM  OCBEOOMMEHHOCTM 06  obwwx  mpuHUMNax
HasHa4eHNst aHTWOMOTMKOB B KayecTBe Mepbl MPOCMNAKTMKM
nepen WHBa3WBHBIMK CTOMATOMNOMMYECKMMI  MPOLIEdypamy,
XOTb M KOCBEHHO, 3T0 ByaeT cnocobCTBOBaTL MPUMEHEHWH
pekoMeHaaLNN.

3aknoyeHne. CornacHo MOMy4YeHHbIM pesynbTaTam,
OCBEJOMIIEHHOCTb W MpUMEHEHWe peKoMeHZauun Mo
npodumnaktuke MO  cpeau Bpaveln  CTOMATONOroB
HaxoauTCs Ha OYeHb HU3KOM YpoBHE. Mcxogs u3 aToro,



Original article

Science & Healthcare, 2024 Vol. 26 (4)

TpebyeTcs BOBMEYEHWe Bpayeil-CTOMATONOrOB B aHHYH
npobnemy nyTem NpOCBELUEHNS HA MEXAMCLMNIMHAPHOM
ypoBHe. MccnegoBaHMeM  YCTaHOBMEHO, 4TO  Bpauu
CNeaylT pasHbiM  MeXAyHapoaHbIM  PEKOMEHAALMUSM.
MoaTomy TpebyeTcs paspaboTka aganTMpOBaHHOA Bepcum
PYKOBOACTBYIOLMX MPUHLMNOB ANs 0OLLEHaLMOHaNbHOro
NPUMEHEHNS.

Bknad aemopoe: Bce asmopbl 8 pasHOl CcmeneHu
ydyacmeosarsiu 8 HanucaHuu 0aHHoUl cmambu.

Kongpriukm unmepecos: Mbi 3asensem 06 omcymemeuu
KOHGbrIUKma uHmepeca.

®uHaHcuposaHue: CmopoHHUMU
(hUHaHCUPOBaHUS He OCYWeCMBAOoCh.

CeedeHusi o nybnukayuu: Asmopb! 3asensom, Ymo Hu
00UH u3 br1oko8 aHHOU cmambu He onybnukosaH 8 OmMKpPbIMOU
nedamu Uu He Haxodumcsi Ha paccmMompeHuu 8 Opyeux
us0amernbCcmeax.
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Abstract

Introduction: Primary health care workers play a key role in providing patient care and keeping them healthy. However,
work in this field is often associated with stress and overload, which can negatively affect the physical and mental health of
the specialists themselves. In this regard, the problem of stress among primary health care workers is becoming increasingly
relevant.

Aim: determine stress level in primary health care workers and assess the degree of its severity.

Materials and methods. Data were obtained through an online survey of doctors and nurses in primary health care
organizations. The level and structure of stress were assessed using the PSM-25 scale in two languages: Russian and
Kazakh Settings: Medical centers in urban and rural areas of eight regions of Kazakhstan. Target: 612 urban and 244 rural
primary health care workers. Statistical data processing was performed using the SPSS-20 program. Using the calculation of
skewness and kurtosis, the normality of the distribution was checked. Descriptive statistics were used. An analysis of
variance was conducted on the available data with nominal scales and using Pearson's chi-square tests, all data for ordinal
scales were processed with the Kruskal-Wallis H test and the Mann-Whitney U test, while data for interval cabinets were
analyzed using ANOVA. All indicators were calculated for groups between which there was a difference and the significance
level was P < 0.05.

Results. The data obtained indicate an average level of stress among medical workers. It was found that the level of
stress is higher among doctors compared to nurses. Installed that among general practitioners, symptoms associated with
higher levels of anxiety and physical distress are more prevalent.

Conclusion. The results obtained allow us to formulate practical recommendations that will contribute to their resistance
to stress. To develop and strengthen stress resistance, it is necessary to carry out targeted, comprehensive work.

Keywords: primary health care, stress, stress level.
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BBepeHue: PaboTHWMKM NEPBMYHON MEAMKO-CAHMTAPHOM MOMOWM WUrpatoT KIKYEBYK PONb B OKA3aHWM MOMOLLM
nawumeHTam 1 coxpaHeHum ux 3poposbsi. OgHako paboTa B 3Toi chepe YacTo ConpsikeHa CO CTPECCOM U Neperpy3kamu, Yto
MOXET HEraTMBHO OTPaXaTbCs Ha (PM3MHECKOM U NCUXMYECKOM 340POBbE CaMux CreLmanucToB. B cessu ¢ atum npobnema
cTpecca y paboTHUKOB NEPBUYHOI MEAMKO-CAHUTAPHOM NOMOLLY CTAHOBUTCS BCe Honee akTyamnbHOM.

Llenb: onpegenutb ypoBeHb CTpecca y paboTHUKOB MEPBUYHON MEAUKO-CAHUTAPHOW MOMOLLM U OLEHWTL CTEMEHb €ro
BbIPXEHHOCTH.

Matepuanbl n metoabl. [JaHHble NOMyYeHbl MYTEM OHMAWH-OMpOCa Bpayel M MEACECTEP OpraHM3aunin NepBUYHON
MeZanKO-CaHUTapHON NOMOLLM. YPOBEHb W CTPYKTYpa CTpecca OLEeHMBanCh C NOMOLLb Wkanbl PSM-25 Ha aByx si3bikax:
PYCCKOM M KasaxckoM. [lapameTpbl: MeauumHCKMe LEHTPbl B FOPOACKOA W CEenbCKOM MECTHOCTM BOCbMM obractei
KasaxctaHa. Llenesas rpynna: 612 ropoackux n 244 cenbckux pabOTHWUKOB MEPBWUYHOA MEAMKO-CAHUTAPHON MOMOLLM.
Cratuctmyeckass 00paboTka [OaHHbIX NpoBOAMNack C nomowpio nporpamMmbl  SPSS-20. C  nomolblo  pacyeta
KO3(DhMLIMEHTOB acMMMETpUM M 3KcLecca NpoBepsnach HOpPManbHOCTb pacnpefeneHus. Mcnonb3oBanuce MeTogb!
onucaTenbHoON CTaTUCTUKW. [IMCnepcMoHHbIN aHanu3 Bbin NpoBeaeH Mo UMEKLLMMCS AaHHBIM ¢ HOMUHAMBHBIMU LUKanaMu 1
C UCMONb30BaHMEM KpUTEpUS XW-kBagpaT [MpcoHa, BCe AaHHble N0 MOPSAKOBbIM Likanam Bbinm 06paboTaHbl ¢ NOMOLLLIO
Tecta Kpackena-Yonnuca H u Tecta MaHHa-YutHu U, a faHHble N0 MHTEpBarnbHbIM Likanam 6binu npoaHanMavpoBaHsl ¢
nomouwito ANOVA. Bce nokasatenu Obinv paccuuTaHbl Ansi rpynn, Mex4y KOTOpbIMM MMenach pasHuua, W ypoBeHb
3HaummocTm coctasun P < 0,05.

PesynbTatbl. [MonyyeHHble AaHHbIE CBUAETENLCTBYIOT O CPEAHEM YPOBHE CTPEcCa CPean MeaMLMHCKMX pabOTHUKOB.
BbINo BbISBMNEHO, YTO YPOBEHb CTPECCA BbIlLE CPEAW Bpayell no CPaBHEHWMIO C MeAcecTpami. YCTaHOBMEHO, YTO Cpeau
Bpayen oObLien NpaKkTUKWM Yalle BCTPEYalTCs CUMMTOMbI, CBSI3aHHble C Gonee BbLICOKMM YPOBHEM TPEBOXHOCTU U
huanyeckoro gucrpecca.

3akntoyeHue. MonyyeHHble pesynbTaTbl NO3BOMSOT CHOPMYNNPOBATL NPaKTUYECKME PEKOMEHAALMN, KOTopble OyayT
CnocobCTBOBATL MOBLILLEHNH) UX YCTOMYMBOCTY K CTpECCY. [ns pasBuTUS 1 YKPENMEHUs CTPECCOYCTOMYMBOCTM HEOBX0ANMO
NPOBOAWTb LieNeHanpaBneHHYt0, KOMMNEKCHY0 paboTy.

Knrouesble cnosa: nepsudHas MeduKo-caHuUmapHas noMouwb, CMpecc, yposeHb cmpecca.
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KA3SAKCTAHOAfbI ANFALWLKBI MEOQUUMVHANDBIK-CAHUTAPIbIK
KOMEK KbI3METKEPHNEPIHIH KYU3EJICIH BAFANAY
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Ansmupa ®. XXymawbexkoras, Aupa ®. Canapranumesas

1 «Cemen MmeguumHa yHuBepcuteTi» KeAK, Cemein K., KazakctaH Pecnybnukachsi;

2 KasakctaH Pecny6nukacsbi [leHcaynbik caKkTay MUMHUCTPIIriHiH FbinbIM XaHe agam pecypcTtapbl
penaprtamMeHTi, AcTtaHa K., Kasakctan Pecny6nukachi;

3 AsnaTcko-TUXOOKeaHCKUM yHuBepcuteT PuuymeiikaH, Benny k., XKanoHus;

4 on-®apabu atbiHpgarbl Kasak ynTThIK yHUBepcuTeTi, Anmarhl K., KazakctaH Pecnybnukachbl

® AGait 06nbiChbl [eHcaynblK caktay 6ackapMacbiHbiH « OOGNbICTLIK XXeaen MeauuuHanbIK XXapaem
ctaHuusicbi» WXKK KMK, Cemen k., KazakcTtaH Pecnybnukachbl.

Kipicne: Anfalikbl MeguUMHarbiK-CaHUTapPIbIK KOMEK KepceTyLuinep naluueHTTepre KyTiM KepceTyde XoHe onapablH,
LEeHcaynbIFblH CakTayga Herisri pen atkapapgbl. [lereHmeH, 6yn canaparbl XyMbic kebiHece CTpecc MeH WwamagaH Tbic
XyKTeMeMeH baiinaHbicTbl, 6y MamaHaapablH U3NKANbIK XOHE NMCUXWKANbLIK JeHCaymblFbiHa TEPIC acep eTyi MYMKIH.
OcbifaH GaiinaHbICTbl anFallKbl MeQUUMHANbIK-CaHUTaPbIK KOMEK Kbl3MeTKepnepi apacbiHaa CTpecc npobnemachl e3exTi
Bona Tycyge.

Makcatbl: Anfallkbl MeOuLMHANbIK-CAHUTaPMbIK KOMEK Kbl3METKEpPNepiHiH CTPECC AEHreliH aHblKTay XoHe OHbIH,
ayblprbiFbiH DaFanay.

Marepuanpgap meH Ttacingep: [epektep MCAK yibiMgapbiHharbl gopirepnep MeH MenbvkenepaeH OHnaiiH
cayarnHama xyprisy apkbinbl anbiHabl. CTpecc AeHreni MeH KypbirbIMbl ki Tinge: OpbIC XoHe Kasak TingepiHae PSM-25
LKanacsl apkbinbl baranangsl. KoHabiprbinap: KasakcTaHHbIH, ceri3 06nbICbIHbIH, Kanarblk XeHe aybinablk XepnepiHaeri
MeauUmMHanblK optanbiktap. HbicaHanbl xanblk caHbl: 612 Kananblk xoHe 244 aybinablK anfawkbl MeauuuHanbIK-
CaHUTaprblK kemek KbiameTkepnepi. CTtatucTukanblk manimettepai engey SPSS-20 Garmapnamackl apKbinibl xy3ere
acblpbingbl. TapanydblH, KanbiNTbiMbiFbl KAFALWTBLIK MEH KypTo3ablK KO3MULMEHTTEpAI ecenTey apKblnbl Tekcepinai.
CunatTamanblk cTaTuCTUKamnblK opicTep Kongaubingbl. [ucnepcust Tangaybl HOMWHangbl Likanacsl ©ap konga Oap
aepekTep 6oMblIHLIA xoHe MMPCOH XW-KBaapaT ChiHaFbl apKbifbl XYprisingi, peTTik WwWkananap 6oMbiHWa bapnblK AepekTep
Kruskal-Wallis H xaHe Mann-Whitney U TecTi apKbinbl TangaHabl, MHTEpBanibIK Wkananap 6oibiHWa LepekTep TanaaHab!.
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ANOVA kemerimeH. bapnblk kepceTkiliTep apacbiHaa aibipMallbinblk 6ap TonTap YLUiH ecenTengi XoHe MaHbI3abinbIK

peHreni P < 0,05 6onabl.

Hatnxenep. HoTwxenep meguumHa Kbl3MeTkepnepi apacbiHoarbl CTPECCTIH, opTalla feHreiH kepceTesi. [lapirepnep
apacblHa Kyisenic aeHreni menbukenepre KapaFaHAa XofFapbl ekeHi aHblkTangsl. Masacbi3gblk neH usukanbik
Ky#3enicTiH, oFapbl AeHreiliHe GaitnaHbICTbl CUMNTOMAAP Xannbl Taxipubenik aapirepnep apacbiHaa Xui KesgeceTiHi

aHbIKTanabl.

KopbITbiHAbI. AnbiHFaH HaTWXenep onaphblH CTpeccke Te3iMainiriH apTTbipyFa KOMEKTeCeTiH npakTuKanblk
YCbIHbICTApab! TYXbIpbIMAayFa MyMKiHaiK 6epeai. CTpeccke TO3IMAINIKTI JaMbITy XOHE HbIFalTy YLUiH MaKCaTTbl, KEeLIEH

KYMbIC XYpridy KaxeT.

Heeziszi ce3dep: anralukbi MedULUHATbIK-CAHUMaPTbIK KEMEK, cmpecc, cmpecc deHaeli.
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Background

Primary health care workers play a vital role in the
delivery of essential health services, serving as the front
line of patient care. However, the demanding nature of their
work often exposes them to high levels of stress, which can
have significant consequences on their well-being and work
performance.

Several positive aspects of the work environment are
believed to reduce stress levels in the workplace. And also
an attribute of a positive working moment is organizational
functionality, individual satisfaction, motivation from
management, opportunities for professional development
[10,18].

Today's medical workplace is a challenging
environment, with healthcare professionals responding
differently. Since some find this profession interesting and
exciting, while some experience stress [3].

It is worth noting that medical education and the
medical workplace promotes an unhealthy lifestyle. Since
during training, doctors are faced with sleep deprivation,
which can lead to cognitive disorders and emotional
instability [21]. Physicians who are stressed or depressed
are more likely to treat patients with disrespect and are
more likely to make poor decisions during treatment [4].

There is also evidence that doctors are at higher risk of
stress than other populations, since in general the work of a
doctor requires physical and emotional effort [12].

Occupational stress is a harmful reaction, especially
physical and psycho-emotional, due to the discrepancy
between job requirements and the employee’s
qualifications, resources and needs. Stress among
healthcare workers is multifactorial [9]. The prevalence of
stress among healthcare workers ranges from 27-87.4%.
Occupational stress is considered a significant cause of
physical and mental health, and it can also lead to patient
safety issues and poor quality of care [5].

It is important to note that healthcare professionals in
primary care face increased levels of stress associated with

the need to respond quickly and appropriately to various
medical situations. In the daily activities of medical workers,
complex ethical and moral dilemmas often arise, as well as
a high level of responsibility for the lives and health of
patients [1,17,13].

Physicians and nurses face many stressors that can
contribute to their overall stress levels. One important factor
is the excessive workload they face due to the growing
demand for medical services. Research shows that
healthcare workers often experience time pressure, long
work hours and excessive administrative tasks, leading to
increased stress levels. In addition, the complexity of
patient cases, the need for constant decision-making, and
the emotional costs associated with patient suffering also
contribute to stress [14].

In general, primary care staff show high levels of stress,
possibly related to work pressure. Since it is well known that
the activities of primary health care workers are
characterized by high emotional intensity, communicative
and cognitive complexity, the need to quickly respond to
changes in the health status of patients, which contributes
to the formation of professional burnout in this contingent.
This necessitates further study of their professional
activities, which will make it possible to determine individual
trajectories of counteracting occupational stress, as well as
to develop a general concept of prevention [11].

The impact of stress on primary care workers is
multifaceted and can impact both their personal and
professional lives. First, high levels of stress can lead to
burnout, emotional exhaustion, depersonalization, and
decreased personal achievement. Research has shown that
burnout rates among primary care workers are alarmingly
high, leading to decreased job satisfaction and increased
turnover. In addition, stress can also have detrimental
effects on mental health, leading to increased levels of
anxiety, depression, and sleep disturbances [2,19,15].

Because of all these factors, doctors and nurses
working in primary health care organizations are at risk of
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developing stress, so issues related to the characteristics of
its occurrence, prevention and treatment become especially
relevant and require study.

We found no relevant studies conducted in Kazakhstan
examining stress among primary health care workers. In
this regard, the purpose of our study was to assess the
structure and severity of psychological distress and stigma
among health workers in primary health care in modern
conditions.

Materials and Methods

Study design

A cross-sectional study was conducted using an online
questionnaire in primary health care centers in all regions of
Kazakhstan under the jurisdiction of the Ministry of Health.
The study was carried out over two months from November
to December 2021. The study involved 912 people, of which
856 doctors and nurses from various regions of the country
were included for analysis, including the East Kazakhstan
region, North Kazakhstan region, Zhambyl region,
Turkestan region, Almaty region, Karaganda region,
Kostanay region and the city of Nur -Sultan. 56 people were
excluded from the analysis because they had other
specialties that did not meet the inclusion criteria. Among
them: GPs - 201, managers - 32, pediatricians - 78,
therapists - 46, nurses - 481, social nurses - 5, senior
nurses - 8. The questionnaires were in two languages:
Russian and Kazakh. The questionnaire was validated in
the Kazakh language, and authorship was obtained.

The sample for the study in the Republic of Kazakhstan
was calculated based on the total population of primary
health care institutions. The calculation was carried out
using Epilnfo version 7.0 with a risk of loss of 20% and CI of
95%. Next, areas and organizations were randomly
selected to become the objects of research. The selection
took into account such criteria as readiness to participate in
the survey, availability of positions as a doctor and nurse in
primary health care, and the absence of clinical
manifestations of mental disorders. Among the selected
study participants, doctors and nurses who refused to
participate, were on annual leave, maternity leave, or sick
leave were excluded.

Educational tool

The PSM-25 Lemur-Tessier-Fillion scale is one of the
most common and widely used instruments for assessing
perceived stress among workers. This scale includes 25
statements that respondents must answer, which allows
assessing the level of stress and its impact on the
psychological state of people.

Application of the PSM-25 scale in primary health care
helps not only to identify workers experiencing high levels of
stress, but also to develop individual stress management
strategies, thereby increasing the quality of work and the
level of staff satisfaction. In addition, assessing the level of
stress among health care workers allows us to recognize
risk groups and prevent the development of psychological

problems.
This scale has three levels for assessing psychological
stress (high — a score of =155 points indicates

maladaptation and the need for psychological correction;
medium - 154-100 points; low — 99 points indicates
psychological adaptation to stress.

Data collection and analysis

An online self-report questionnaire was launched to
conduct the study and collect information. An official letter
was sent to organizations with a link to an online
questionnaire, then managers sent the link to their
colleagues using Whats App. Participants were asked to
complete the questionnaire via the online platform Google
Forms, which took approximately 15 minutes on average.

The questionnaire included two sections. The first
section included socio-demographic characteristics such as
age, gender, presence of children, work experience, marital
status, full-time employee or part-time employee, current
position, as well as the use of tobacco and alcohol products
and the presence of additional work. The second section of
the questionnaire included an assessment of the level of
anxiety and distress, where respondents filled out the
psychological stress scale (PSM - 25). Statistical data
processing was performed using the SPSS-20 program.
Using the calculation of skewness and kurtosis, the
normality of the distribution was checked. Descriptive
statistics were used. An analysis of variance was conducted
on the available data with nominal scales and using
Pearson's chi-square tests, all data for ordinal scales were
processed with the Kruskal-Wallis H test and the Mann-
Whitney U test, while data for interval cabinets were
analyzed using ANOVA . Results are reported with mean +
standard deviation, as well as median and interquantile
range for nominal scales. All indicators were calculated for
groups between which there was a difference and the
significance level was P < 0.05. The effect size was
assessed according to generally accepted criteria: strong
(=0.50), moderate (0.3-0.49) and weak (0.10-0.29). The
significance for the weak average wasp effect when
comparing nominal traits with more than two grades of
deportation effect size was adjusted for degrees of freedom
and threshold values.

Ethical considerations

Participation in the study was voluntary and anonymous
to ensure the integrity and integrity of the study.
Respondents were informed through informed consent
about the nature of the study, its goals and objectives, as
well as the role of the participant and the opportunity to
withdraw from the study at any time. Participants were also
informed that the data would be stored in encrypted form
and would remain strictly confidential, and that any
published information would be presented in the form of
integers and percentages.

The study was conducted in accordance with the
Declaration of Helsinki. Ethical consent was obtained from
the local ethics committee (protocol No. 3 of October 28,
2020).

Results

A total of 856 primary care staff participated in the
survey. In addition, there was a significant number of
respondents from cities (612 people - 71.5%, respectively).
A total of 789 women (92.2% of the cohort) and 67 men
(7.8%) were assessed, and the majority were married (608
people - 71%, respectively). Table 1 describes the
sociodemographic data of the sample in more detail.

From the survey results it follows that the majority of
respondents experience a state of tension and extreme
anxiety 204 (23.8), although 125 (14.6) answered “often,”
which indicates the manifestation of these feelings. Feelings
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of a lump in the throat and/or dry mouth are not common 332
(38.8) and were rare among respondents. Most respondents
to the survey experience work overload and a feeling of lack

of time. Swallowing food in a hurry or forgetting to eat is
common and accounts for more than half of respondents288
(52.5).

Demographic characteristics of the study participants.

Table 1.

Socio-demographic characteristics Number of respondents (%)
gender men 67 (7.8)
women 789 (92.2)
Family status married 608 (71.0)
single 130 (15.2)
divorced 118 (13.8)
Job title General practitioners 198 (23.1)
Heads of the department 32 (3.7)
nurses 480 (56.1)
Social work nurses 8(0.9)
Senior nurses 14 (1.6)
pediatricians 78 (9.1)
General practitioners 46 (5.4)
Children 1 child 310 (36.2)
2 children 314 (37.7)
3 children 147 (17.2)
4 or more 85(9.9)
Staff member or part-time worker Regular 823 (96.1)
part-time worker 33 (3.9)
Work experience Less more than 1 year 39 (4.6)
1-5 years 171 (19.9)
5-10 years 143 (17.7)
10-15 years old 81(9.5)
15-20 years old 78 (9.1)
Over 20 years 344 (39.2)
Length of service in this organization Up to 1 year 114 (13.3)
1105 years 214 (25)
51to 10 years 169 (19.7)
10 to 20 years 168 (19.6 )
20 to 40 years old 191(22.3)
There is additional work Yes 124 (14.5)
No 732 (85.5)
Number of hours of sleep 2 hours 5(0.6)
4 hours 69 (8.1)
6 hours 500(58.4)
8 o'clock 274 (32)
10 hours 8(0.9)
Alcohol consumption Yes 102 (11.9)
No 754 (88.1)
Smoking Yes 55(6.4)
No 801(93.6)
City 612 (71.5)
Village 244 (28.5)

After work, many respondents
disconnecting from work thoughts and problems, which

difficulty ~ temperature 341 (39.8).
respondents, “sometimes” 222 (25.9) and “often” 164

Fatigue is also common among

indicates that they are constantly experiencing 539 (64.2).
Feelings of loneliness and misunderstanding are not common
among respondents 345 (40.3), but still some sometimes
experience this feeling 144 (16.8). Physical ailments such as
dizziness, headaches, tension, cervical discomfort, back pain
and stomach cramps are common and affect more than half
of respondents 473(55.3).

Some are rarely consumed by dark thoughts and
anxious states. Most do not experience sudden changes in

(19.2). Forgetfulness about meetings and matters is not
typical for the majority of respondents 285 (33.3).

Clenching your teeth or clenching your fists in difficult
situations is not a common reaction 416 (48.6), and the
rarity of calm and serene states is observed in a small part
of respondents 104 (12.1).

Excitement and anxiety are sometimes found among
respondents 189 (22.1). Breathing difficulties and digestive and
intestinal problems are not common among respondents 396
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(46.3) and 275 (32.1), respectively. ‘I get scared easily; noise
or rustiing makes me flinch” 292 (34.1) answered “never.” “It
takes me more than half an hour to fall asleep” - this happens
often, very often or constantly, 134 (15.7%), 68 (7.9%) and 124
(14.5%) applicants responded to surveys, respectively. | feel
confused, confused in my thoughts, lack of concentration, and
have never encountered such a problem before, answered 303
(35.4%) respondents. “My eyes always look tired with their own
bags and circles, sometimes this happens in my life,” answered
223 (26.1%) people. | feel a weight on my shoulders,
sometimes and even often, noted 201 (23.5%) and 117

restlessness, constant need to move, inability to stand or sit
still, and feelings of tension were split evenly - 50/50. When it
comes to controlling my actions, emotions, moods or gestures,
| have never had such a problem, answered 340 (39.7%)
survey participants.” (Table 2)

Likelihood ratio criteria indicate the significance of such
variables on stress as gender P = 0.013 (x 2 = 8.763), the
desire to change one’s job to a calmer one P = 0.000 (x 2 =
117.036), as well as the amount of sleep per day P = 0.000
(x 2=30.434). (Table 3)

According to the survey results, half (50%) of

(13.7%) applicants. Responses to questions about  participants reported feeling extremely anxious.
Table 2.

Descriptive survey results.

No uestion Never Rarely |Veryrarely| Rarely [Sometimes| Often Often | Constantly
' a Abs.(%) | Abs.(%) | Abs.(%) | Abs.(%) | Abs.(%) | Abs.(%) | Abs.(%) | Abs.(%)

129?::;;?”6”3'0” and extreme |17 90.1)| 83(9.7) | 76(8.9) | 97 (11.3) | 204 (23.8) [125 (14.6)| 53(6.2) | 46 (5.4)
Feeling of a lump in the throat

2 andlor dry mouth 332(38.8)[ 110 (12.9) | 58(6.8) | 95(11.1) | 144 (16.8) | 55(6.4) | 36(4.2) | 26(3.0)
I'm overloaded with work. |

3 don't have enough time at al 109 (12.7)| 69(8.1) | 55(6.4) | 79(9.2) | 195(22.8) [164 (19.2)| 80(9.3) |105(12.3)
| swallow food in a hurry or

4forgettoeat 155(18.1)| 104 (12.1) | 54 (6.3) | 93(10.9) | 180 (21) | 137 (16) | 67(7.8) | 66 (7.7)
After work, | can’t turn off
thoughts about unfinished
business, problems, plans; | get

5 |stuck worrying about work 103(12) | 80(9.3) | 54(6.3) | 70(8.2) | 164(19.2) {170 (19.9)| 96 (11.2) | 119(13.9)
situations and unresolved issues,
thinking about my ideas over and
over again

6 |l feel lonely and misunderstood| 345 (40.3)| 74 (8.6) | 59(6.9) | 89(10.4) [ 145(16.9) | 68(7.9) | 34(4) 42 (4.9)
| am suffering from physical
iliness; | have dizziness,

7 |headaches, tension and 159 (18.6)| 91 (10.6) | 58 (6.8) | 75(8.8) | 173(20.2) (153 (17.9)| 72(8.4) | 75(8.8)
discomfort in the cervical region,
back pain, stomach cramps
| am consumed by dark

8 [thoughts and tormented by 291(34) | 103(12) | 54(6.3) | 93(10.9) | 165(19.3) | 77(9) | 36(4.2) | 37(4.3)
anxiety

9 |l suddenly feel hotand cold | 341(39.8)| 120 (14) | 56 (6.5 86 (10) [139(16.2) | 55(64) | 34(4) 25(2.9
| forget about appointments or

10 things | have to do or decide 285(33.3)[ 143 (16.7) | 74(8.6) | 98(11.4) | 160 (18.7) | 51(6) | 24(2.8) | 21(2.5)
My mood often deteriorates; |

11 [can easily cry from resentment | 197 (23) [ 142 (16.6) [ 76 (8.9) [ 93(10.9) | 180(21) | 91(10.6) | 44(5.1) | 33(3.9)
or show aggression, rage

12 |l feel like a tired man 97 (11.3) [ 101 (11.8) | 55(6.4) | 65(7.6) | 222(25.9) |164(19.2)| 67(7.8) | 85(9.9)
In difficult situations, | clench my

13 tecth (or clench my fists) tighty. 416 (48.6)| 87 (10.2) | 45(5.3) | 76(8.9) |115(13.4) | 57(6.7) | 38(4.4) | 22(2.6)

14 ]l am calm and serene 49(5.7) | 64(7.5) | 63(7.4) [104(12.1)] 178 (20.8) [153 (17.9)| 81(9.5) |164(19.2)
| have trouble breathing and/or

15 suddenly lose my breath 396 (46.3) [ 104 (12.1) | 62(7.2) | 95(11.1) | 125(14.6) | 38(4.4) | 22(2.6) | 14(1.6)
| have problems with digestion

16 |and intestines (pain, colic, 275(32.1)[ 104 (12.1) | 43 (5) 72(84) | 154 (18) [116(13.6)| 49(5.7) 43 (5)
upset or constipation)

17 |'m excited, worried, excited  |217 (25.4)| 128 (15) | 71(8.3) | 101 (11.8) [ 189 (22.1) | 88(10.3) | 39(4.6) | 23 (2.7
| get scared easily; noise or

18 rustling makes me fiinch 292 (34.1)[145(16.9) | 60(7) | 89(10.4) | 149(174) | 72(8.4) | 22(2.6) | 27(3.2)
It takes me more than half an

19 hour to fall asleep 120 (14) [ 114 (13.3) | 53(6.2) | 91(10.6) | 152 (17.8) |134 (15.7)| 68(7.9) | 124 (14.5)
I'm confused; my thoughts are

20 |confused; | lack concentration [303 (35.4) | 124 (14.5) | 78 (9.1) | 97 (11.3) | 156 (18.2) | 41(4.8) | 28(3.3) | 29(3.4)
and cannot concentrate
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I look tired; bags or circles
21 under the eyesg 173(20.2)| 103(12) | 61(7.1) | 63(7.4) |223(26.1) |117(13.7)| 55(6.4) | 61(7.1)
22 || feel a weight on my shoulders [ 187 (21.8)| 95 (11.1) | 62(7.2) | 84(9.8) |201(23.5) |117 (13.7)| 45(5.3) | 65(7.6)

| am anxious and need to
23 |constantly move; | can't stand 221 (25.8) [ 114 (13.3) | 68(7.9) | 95(11.1) | 175(20.4) | 95 (11.1) | 46 (5.4) | 42(4.9)

or sit in one place

| have difficulty controlling my
24 [actions, emotions, moods, or | 340 (39.7)| 130 (15.2) | 73(8.5) | 99 (11.6) | 122 (14.3) | 45(5.3) | 22(2.6) | 25(2.9)

gestures
25 |l feel tension 193(22.5)| 124 (14.5) | 71(8.3) | 83(9.7) | 188(22) | 103(12) | 39(4.6) | 55(6.4)

Table 3.
Polynomial regression. Likelihood ratio tests.
Model Fitting Criteria Likelihood ratio criteria
Effect -2 log-likelihood of . Degree of
the si?nplified model | chsauare (X2) | 00 e

Age 1216.760 2.580 2 0.275
Experience 1218.576 4,397 2 0.111
Amount of children 1216.900 2.720 2 0.257
City_village 1220.046 5.866 2 0.053
Job title 1234.526 20.346 12 0.061
Gender 1222.942 8.763 2 0.013
Family status 1217.941 3.762 4 0.439
State 1215.703 1.523 2 0.467
Extra work 1214.500 0.320 2 0.852
Change 1331.216 117.036 2 0.000
Changing workload during the COVID period 1215.803 1.623 2 0.444
Number of hours of sleep 1244.614 30.434 8 0.000
Alcohol consumption 1218.213 4,034 2 0.133
Tobacco use 1217.042 2.863 2 0.239

The average level of the entire sample of psychological
stress on the PSM - 25 scale did not reach the threshold
values of moderate intensity (37.5%). Physicians

a high level of stress was observed in medical workers
aged 35-39 years more often than in others. (Table 5).

experienced more intense stress (55%) compared to nurses Table 4.
(46%) x 2 = 123.0, P = 0.00, Cramer's V = 0.2; taking into  Levels of psychological stress in medical workers.
account degrees of freedom n = 4, the effect size is F Interest Valid Accrued
average. General practitioners are the most susceptible to requency | inieres Interest interest
distress (59.5%). Levels of psychological stress among  |Norm 487 56.9 56.9 56.9
health care workers are presented in Table 4. Average 321 375 375 94.4
The average age of respondents was 41 years  |High 48 56 56 100.0
(standard deviation + 12.98). According to the assessment  [Totg 856 100.0 100.0
of stress using the Lemur-Tessier-Fillion scales e PSM-25,
Table 5.
Average age of respondents according to the state of stress on the scale.
States\Scale 1 2 3 4 B 6 7 8
A state of extreme agitation and tension 42 42 41 41 41 42 42 39
Work overload/lack of time 43 40 42 40 41 41 43 40
Feelings of loneliness 42 41 43 39 42 42 4 34
Physical ailment (headache, back pain, stomach cramps) 41 42 40 42 42 42 42 39
Confused, thogghts are cpnfused, there is no concentration 42 49 41 39 49 49 41 35
and concentration of attention

Discussions:

Assessing stress in primary care workers is a critical
area of research as it sheds light on factors contributing to
stress and its consequences.

The survey results provide valuable information about the
state of psychological and emotional well-being among primary
care providers. The total number of survey participants,
reaching 856 people, provides a sufficiently broad and
representative amount of data for analysis. It is interesting to
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note that the vast majority of respondents are women, which
indicates the particular vulnerability of this group.

It should be noted that in many cases, doctors
experience dissatisfaction with professional life, largely due
to the growing burden of legal norms and regulations. In
turn, these rules and regulations are beyond the control of
doctors themselves and healthcare management.
Therefore, it is important to look for approaches that can be
applied at the local level. Available evidence suggests that
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physician leaders can play a critical role in engaging stress
prevention among employees [8].

Our results show differences in stress levels between
doctors and nurses, with doctors rating their stress levels as
more intense. This may indicate characteristics of
professional activity and roles in the patient care system
that are more stressful for doctors.

An important conclusion from the presented data is that
the majority of respondents experience various forms of
stress and psychological discomfort. This is supported by
the high percentage of respondents who reported feeling
tense, overloaded with work, and having difficulty switching
off from work thoughts after work. Physical symptoms such
as headaches and neck and back discomfort also occurred
in a significant number of respondents. In general,
respondents rarely experienced feelings of loneliness and
misunderstanding, but they still encountered these
emotions from time to time. Symptoms of anxiety and
neurosis, such as clenching teeth or clenching fists, were
also not uncommon among respondents.

In his book, scholar Studer (2015) provides a list of
“leading and lagging indicators” of this condition. Leading
indicators or behaviors include irritability, decreased patient
satisfaction, and loss of energy. Lagging indicators include
social isolation, problems in personal relationships, and
error claims [16].

Additionally, it was found that high levels of stress were
observed among healthcare workers aged 35 to 39 years
more often than other age groups. This indicates the need
for targeted efforts to support and manage stress for this
age group of employees.

Our findings highlight the need for further research and
the development of specific support and stress
management programs for healthcare personnel, especially
in age groups with a higher propensity for stress. These
measures can help reduce the negative effects of stress on
workers' physical and mental health and ultimately improve
the quality of care they provide.

Addressing stress among primary care providers
requires a multifaceted approach. First, organizational
change is necessary to reduce excessive workload and
administrative burden. This can be achieved through the
implementation of effective planning systems, increasing
staff numbers and providing adequate resources and
training [6]. Moreover, creating a positive work environment
that promotes support, cooperation, and open
communication can help mitigate the negative effects of
stress [20]. In addition, individual-level interventions such as
stress management programs, mindfulness training, and
promotion of work-life balance are necessary to enable
primary care providers to effectively manage stress [7].

A study of survey results among primary health care
workers allows us to identify problems associated with
psychological tension and stress and develop effective
interventions to solve them. Regularly conducting such surveys
and analyzing the results will improve working conditions and
improve the quality of life of medical workers.

Strengths and Limitations

To our knowledge, this is the first study aimed at
assessing stress among primary health care workers in
Kazakhstan.

This study has several limitations that should be taken into
account. First, data were collected using an online
questionnaire based on respondents' self-reports. Although the
PSM - 25 scale is a valid research instrument, it is necessary to
take into account the possible inaccuracy of data associated
with the fact that respondents completed the questionnaire
independently. Second, this research design was cross-
sectional, which means that we cannot identify causal
relationships between the study variables. Longitudinal studies
are required to more consistently determine cause-and-effect
relationships. Taking into account these limitations, the results
obtained are still significant and can serve as the basis for
further research and development of this topic.

Conclusion. In our study, more than half of the
participants reported extreme anxiety, doctors also
experienced more stress than nurses, and it turned out that
general practitioners were the most susceptible to distress.
Predictors such as gender, amount of sleep per day, and
the desire to change one’s job to a more relaxing one
influenced stress. Workers aged 35 to 39 had higher levels
of stress than others. Thus, the issue of workplace stress in
primary health care poses a major challenge. It is important
to recognize the dynamic factors associated with workplace
stress in this area, which can help develop prevention and
intervention strategies to reduce burnout. This will also help
address workplace dissatisfaction and prevent future
turnover among doctors and nurses.
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3HAHME, OTHOWWEHUE U NPAKTUKA K ABOPTAM
KA3AXCTAHCKMUX AKYLWLEPOB-Tr'MHEKOJIOroB
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BasH A. WlamumHal, Ceetnana b. A6gpamumaoBa?

1HAO «MeguumMHcKmin yHuBepcutet Cemenr, r. Cemen, Pecnybnuka KasaxcraH.
>HAO «MeauumMHcKuit yHmBepcuTeT AcTaHay, r. AcTaHa, Pecny6nuka KaszaxcTaH.

Pestome

BeeneHue. Boicokas yacTota HebesonacHbIx abopToB, 0COBEHHO B CTPaHaX C HU3KMMU PECYpCaMm U HU3KUM YPOBHEM
[0X0[a, B NepByld odvepenb OOYCMOBMEHa HEXBATKOW MEOMLMHCKAX YYPEXOEHWN, KBANMMUUMPOBAHHBIX MEOULMHCKMX
pabOTHUKOB, a TakKe HeXenaHMeM MeguUMHCKMX pabOTHWKOB Mpegnaratb YCMyrv Mo npepbiBaHuto GepemeHHOCTU Mo
KyNbTYPHbIM, COLUMAnbHBIM M PEnUrMo3HbIM MpudMHaM. Ha roToBHOCTb Bpadel npegfiaraTb YCIyrM Mo MpepbiBaHUK
OepemMeHHOCTY BIINSIOT UX 3HaHWS, OMbIT N MHeHUst 06 abopTe. MoHMMaHWe 3Tx (DaKTOpPOB MMEET peluatoliee 3HaveHue
ANs NPepoTBPaLLEHNs CMEPTHOCTM OT HebesonacHbiX abopToB, MOCKOMbKY aKyLIep-TMHEKOMOrW MrpatoT BaxXHYK pofib B
obecneyeHnn goctyna k ycnyram BesonacHoro abopTa. YcTpaHeHue npobenoB B 3HAHUSX M ODyYeHMM MOXET MOMOYb
[OCTWYbL Lienen YCTOWYMBOrO paseUTWS, MPeayCMATPUBAIOLIEN CHDKeHWe rmobanbHoro ko3adduuueHTa MaTepUHCKOM
cmepTHOCTU € 216 go meHee 70 Ha 100 000 xuBopoxaernit k 2030 rogy.

Llenn nccnepoBanusi. OUeHUTb 3HAHWS, OTHOLLEHWE W MPAKTUKY aKyLIepOB-TMHEKONOrOB B OTHOLLEHUN abopToB W
yxofa nocne abopTa.

Matepuanbl M meToabl uccneaoBaHusa: lonepeyHoe WCCnenoBaHWe, NPOBEAEHHOe C MapTa no wioHb 2024 r. ¢
yyactnem 224 akyLiepoB-TMHEKONOTOB W CPEAHEro MEAMLMHCKOrO nepcoHana KMuWHUK, LEHTPOB W BOMbHML pPervoHoB
Pecnybnukn KasaxctaH. VccnefoBaHueM npedyCMOTPEHO 3amofiHEHWE Y4aCTHUKaMM WUCCMEdoBaHWsl aHKeTbl. AHKeTa
COCTOsINA W3 TPEX Pa3aernoB: NepBbIi pasgen Obin NOCBSALLEH CoLManbHO-A4eMorpacnieckuM XapakTepuCTKaM y4acTHUKOB;
BTOPOII pa3fen kacarncs 3HaHus Bpayeit u meacectep 06 abopTe u TpeTuin pasaen bbin NOCBSLLEH OTHOLIEHUKO K abopTam.

PesynbTatbl: B pesynbtate aHketupoBaHus 8,0% pecnoHAEHTOB He CMOMM faTb onpegeneHue abopta mnm He
YBEPEHbI B €r0 TOYHOM 3HayeHUn. 32,1% pecrnoHOEeHTOB 3HAKOT O PYYHON BaKyyMHOW acnupauumu, 4to SBRSETCS CaMbiM
W3BECTHBIM METOAOM CPeau PECMOHAEHTOB. YeTBepTb pecrnoHaeHToB, 25,0%, He 3HakoMbl C 3akoHOM 00 abopTax. 310
YKa3blBAeT Ha 3HAYMTENbHYIO JOMK MEOMLMHCKOTO COOBLYeCTBa, KOTOpas HE OCBEAOMIIEHA O MPABOBbLIX PEryNALMAX B
OTHoLEeHMM abopToB. 21,4% pecnoHLEHTOB He 3HaKT 00 yxofe nocne abopta. ITo ykasbiBAET Ha 3HAYMTENBHYI YacTb
OMpPOLLEHHbIX, KOTOPas HyX4aeTcs B AOMOMHUTENBHOM MHGOpPMAaLK 1 06pa3oBaHWM Mo 3TOMY BOMPOCY.

BuiBop: CyulecTtByeT onpegeneHHoe HeCOOTBETCTBIE MEXAY 3HAHUAMM aKyLLep-TMHEKoNnoroB 0 6e3onacHbix abopTax u
X OCBEAOMITEHHOCTBIO O 3aKOHHOCTM abopTOB B WX CTpaHax. Bcem cTpaHam HEOOXOAMMO BKITIOYMTL U3yyeHue abopToB B
y4ebHble NporpaMMbl MEWLIMHCKIX BY30B.

Knroyeenie cniosa: abopm, 3HaHUsI, omHoweHue, yxo0 nocne abopma.

Abstract
KNOWLEDGE, ATTITUDE AND PRACTICE TOWARDS ABORTION
AMONG KAZAKHSTANI OBSTETRICIANS AND GYNAECOLOGISTS

Ayaulym N. Blushinova, https://orcid.org/0000-0003-3939-3860
Gulnara M. Shalgumbayeva?, https://orcid.org/0000-0003-3310-4490
Zaituna A. Khismetova, https://orcid.org/0000-0001-5937-3045
Anxan X. A6binrasuHosal, https://orcid.org/0000-0002-1894-0709
Gulnoza U. Aldabekova?2, https://orcid.org/0009-0009-1561-1094

Bayan A. Shamshinal, Svetlana B. Abdrashidova?
'NcJsc “Semey medical university”, Semey, Republic of Kazakhstan;
2NCJSC “Astana medical university”, Astana, Republic of Kazakhstan.

Background: The high incidence of unsafe abortion, especially in low-resource and low-income countries, is primarily
due to a lack of health facilities, skilled health workers, and the reluctance of health workers to offer abortion services for
cultural, social, and religious reasons. Physicians' willingness to offer abortion services is influenced by their knowledge,
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experience, and opinions about abortion. Understanding these factors is critical to preventing deaths from unsafe abortion,
as obstetricians play an important role in ensuring access to safe abortion services. Addressing gaps in knowledge and
training can help achieve the Sustainable Development Goals of reducing the global maternal mortality ratio from 216 to less
than 70 per 100,000 live births by 2030.

Aim. To assess the knowledge, attitudes and practices of obstetricians and gynecologists regarding abortion and post-abortion
care.

Methodology: A cross-sectional study conducted from March to June 2024 with the participation of 224 obstetricians
and gynecologists and nursing staff of clinics, centers and hospitals in the regions of the Republic of Kazakhstan. The study
provides for the participants to fill out a questionnaire. The questionnaire consisted of three sections: the first section was
devoted to the socio-demographic characteristics of the participants; the second section concerned the knowledge of doctors
and nurses about abortion and the third section was devoted to attitudes towards abortion.

Results: As a result of the questionnaire, 8.0% of respondents could not give a definition of abortion or were not sure of its
exact meaning. 32.1% of respondents know about manual vacuum aspiration, which is the most known method among
respondents. A quarter of the respondents, 25.0%, were not familiar with the abortion law. This indicates a large proportion of the
population who are not aware of the legal regulations on abortion. 21.4% of the respondents are not aware of post abortion care.
This indicates a significant proportion of the respondents who need more information and education on this issue.

Conclusion: There is a discrepancy between obstetricians' knowledge of safe abortion and their awareness of the
legality of abortion in their countries. All countries need to include abortion in the curricula of medical schools.

Keywords: abortion, knowledge, attitudes, post-abortion care.

TyniHpgeme
KA3SAKCTAHAObIK AKYLWUEP-r'MHEKOJIOI'TAPAbIH ABOPTKA
)KOHE ABOPTTAH KEMIHI1 KYTIMIE BIIMI,
KO©3KAPACDI XXOHE NPAKTUKACHI
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BasaH A. WlamuuHal, CBetnaHa b. A6agpawumaosa?

1 KeAK «Cemeit MeguumuHa yHuBepcuteTi», Cemei K., KazakctaH Pecnybnukachsi;
? KeAK «AcTaHa meaMLMHa yHUuBepcuTeTi», AcTaHa K., KazakctaH Pecnybnukachbl.

Kipicne. KayinTi Tycik xacaTygblH X0fapbl Xuifiri, 8cipece pecypctapbl TOMeH xaHe TabbiCbl TOMEH enaepae, eH,
angbIMeH, MeguuMHanbIK - MekemenepgiH, OinmikTi  MeguuMHa  Kbl3MeTKeprepiHiH  eTicneywiniriHeH, —CoHpai-ak
MeauLMHarNbIK KbI3METKeprnepaiH, MaaeHu, dNeyMeTTIK kaHe AiHu cebentepre 6aitnaHbICTbl abOPT KbIBMETTEPIH YCbIHFbICHI
KenmeyiHeH TyblHOaWabl. [apirepnepaiH, XKyYKTiNiKTi TOKTaTy KbI3METTEpiH YCbIHyFa falbiHObIFbIHA OnapablH, TYCIK Tycipy
Typansl Ginimaepi, Toxipubenepi MeH nikipnepi acep etefi. byn dakTopnapabl TyciHy KayinTi Tycik xacatyaaH 6onatbiH
OniMHIH, anabIH any YLWiH eTe MaHbI3abl, OUTKEHI akyLuep-rMHeKonortap Kayincia Tycik Tycipy Kbl3MeTTepiHe Kon xeTkisyae
MaHbI3abl pen atkapagbl. biniM MeH okygaFbl onkbibikTapgbl ko 2030 KbinFa Kapan aHa eniMiHiH xahaHgblk
koachcpuumenTtiH 100 000 Tipi TybinFaHFa wakkaHga 216-gaH 70-ke OeiiH TOMeHAETYdi Ke3meWTiH TypakTbl gamy
MaKcaTTapblHa KOJ XeTKi3yre kemektecesi.

3eptTey makcatbl. AGOpT kaHe abopTTaH KewiHri KyTiM Typanbl akylep-rnHekonortapapiH 6inimiH, ke3kapackl MeH
ToxXipubeciH baranay.

Marepuangap meH agictep: 2024 binFbl HaypblafaH MaycbiMFa fediH KasakctaH Pecnybrvkachl eHipnepiHin,
KNWHUKanapbl, OpTanbiKTapbl MeH aypyxaHanapbiHblH 224  akyllep-TMHeKonortapbl MeH opTa  MeAuuuHarblk
nepcoHarblHbIH KaTbICYbIMEH XKYPrisinreH kenaeHeH, 3epTrey. 3epTTeyre KaTbiCylbinapablH cayanHamaHbl TONThbIPYbI
KapacTbipbinFaH. CayanHama yw ©OenivHeH Typabl: OipiHWwi 6eniMm  KaTbiCylbinapablH,  aneyMeTTik-gemorpausbIk
cunaTTamanapblHa apHanFaH; ekiHwi beniM fapirepnep MeH MeabvkenepaiH, TycCik xacaty Typanb! GiniMiHe KaTbICTbl, an YLUiHLLI
Benim Tycik xacaTyFa KaTbICTbl 6onabl.

Hatnxenepi: CayanHama HaTuxeciHae pecnoHaeHTTepiH 8,0% - bl TYCiK xacaTyAbl aHbIKTaln anmazbl HeMeCce OHbIH,
HaKTbl MaFblHacblHa CeHiMai emec. PecnoHaeHTTepdiH 32,1% - bl KONMEH BakyymablK acnupauust Typansl Ginegi, Oyn
PECMOHAEHTTEP apacbiHaa eH TaHbIMan agic. PecnonaeHTTepaiH, TepTTeH Bipi, 25,0%, TyCiK TyCipy Typanbl 3aHMEH TaHbIC
emec. byn TycCik xacaTyra KaTbICTbl KyKbIKTbIK PETTEY Typanbl BinMenTiH MeauumuHanbik Kbl3MeTKepnepaiH, antapnbiKTai
yneciH kepcetepi. PecnongeHTTepain 21,4% - bl TYCiK XacaTkaHHaH KeliHri KyTiM Typanbl 6inmeigi. byn cayanHamara
KaTbiCKaHAapabIH enayip 6eniriH kepceTesi, 6yn Takbipbin 6oMbIHILA KOCbIMLLIA aknapaT neH BiniM Kaxer.

KopbITbIHABI: AKyLLEP-TUHEKOMOTTapAbIH, Kayincia TYCik xacaTy Typanbl 6inimgepi MeH onapabiH, ©3 engepiHaeri Tycik
XacatyfblH 3aHablnbiFbl Typansl Ginimaepi apacbiHga 6enrini Gip cankeccisgik 6ap. Bapnbik engep abopTThl 3epTTeymi
MeauLMHarbIK XXOFapbl OKY OpbIHAAPbIHbIH, OKy GaFaapnamanapbiHa eHriyi Kepex.

Tytindi ce3dep: abopm, binim, keskapac, abopmmaH KeliiHei Kymim.
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Beepenue

ExerogHo B Mupe nNpomcxoguT okono 73,3 MUAMMOHa
NCKyCCTBEHHbIX abopToB, 4To coctaenseT 61% oOT Bcex
HexenaTenbHblX — 6epemeHHocTen u 29% oT  BCex
OepemenHocTen [1,12]. Takum obpasom, rnobanbHbIn
nokasatenb aboptoB cocTaensieT 39 Ha 1000 XeHWWH B
Bo3pacTe 15-49 ner, yto Bonblue, Yem 28 Ha 1000 B 2008
rogy [10]. MMpumepHo 45% aTux abopToB sBAAKTCS
HebesonacHbIMM, 4TO fdenaeT HebesonacHble abopThbl
Cepbe3HON Npobremoi 0BLLECTBEHHOTO 34PaBOOXPaHEHMS.
OH sBNsETCS OQHOW M3 OCHOBHbIX MPWUYUH MATEPUHCKOM
CMEPTHOCTW, OTBETCTBEHHO 3a 13% Cry4YaeB MaTepUHCKON
cMepTHOCTM BO BCeM Mupe, 68 000 cBSA3aHHBIX C HUM
cmepTeit B rog [5,7]. CTpaHbl C HU3KMM YPOBHEM [0X0A4A
CTpagalT OT 3TOr0 B  HEMPOMOPLMOHAanbHO  BonbLuoi
creneHu: bonee 97% HebesonacHbix aboptoB n 99,8%
CMepTel, CBs3aHHbIX C  HebesonacHbiMu  aboptamu,
NPOMCXOZAT B 3TUX perMoHax. B passuBaiowmxcs cTpaHax
Ha kaxgble 100 000 HebesonacHbix abopToB ymupaeT 220
KEHWMH, B TO BPEMS Kak B Pa3BUTbIX CTpaHax 3TOT
nokasatens coctaenset 30 cmepTeit Ha 100 000. ExerogHo
CEMb MWNMOHOB XEHLMH B Pa3BMBAOLLMXCA CTpaHax
MPOXOLAT NeYeHne OT OCMOXHEHUIA nocne HebesomnacHbIX

aboptos [9].
OrtcyTctere goctyna k 6esonacHoMy abopTy 3HaUYUTENBHO
YXyOWwaer — u3ndeckoe,  MCUXMYECKOe,  COLMANbHOE,

(hvHaHCcoBOE M 0bLLee 300pOBbE M OMarononyyme XeHLUH.
HecmoTpst Ha rmoBanbHyto TeHgeHumio Kk nubepanuaavum
3akoHoB 06 abopTax, 753 MunnMoHa xeHWwH (40% XeHLmH
PEMPOLYKTMBHOTO ~ BO3pacTa) XMBYT B  CTpaHax C
orpaHnuMTENbHBIMM 3akoHamu 06 abopTax [2]. [Nokasatenm
HexenaTenbHon BepeMeHHOCTH M HeBesonacHbIx abopTos B
CTpaHax C OrpaHUYMTENbHBIM 3aKOHOZATENLCTBOM B LIENIOM
BbllLe, YeM B CTpaHax, rae abopTbl B LENOM neranbHbl Ui
nmbepanbHbl. B nepuog ¢ 2015 no 2019 rog B cTpaHax ¢
OTPaHWYMTENbHBIM  3aKOHOAATENIbCTBOM B OTHOLIEHUM
abopToB  nokasaTeNb  HexenatenbHoi  BepemeHHOCTY
coctaenan 73 Ha 1000 eHwyH, a nokasatenb Ge3onacHbIx
aboptoB - 252%. Hanpotus, B CTpaHax c nnbepanbHbiMu
3akoHamu 06 aboptax 3Tn nokasatenu coctasuny 58 Ha 1000
n 87,4% cooTBeTCTBEHHO [4]. YpoBeHb He3onacHbix abopTos
TakKe 3aBUCWT OT YPOBHA [0XOAa B CTpaHe W COCTaBMseT
82,2%, 67,1% v 21,8% B CTpaHax C BbICOKIM, BbILLE CPEOHEro
W H3KVM YPOBHEM [J0XOA@ COOTBETCTBEHHO.

Martepuanbi n MeToAbl UCCNEAOBAHMUS:

lMonepeyHoe uccneaoBaHue, MPOBELEHHOE C MapTa Mo
moHb 2024 1. ¢ yyactueM 224 akylepoB-rMHEKONOroB M
CpefHero MeAULMHCKOTO NepcoHana KIMHWK, LEHTPOB W
BonbHuL PervoHoB Pecnybnmkn KasaxcraH.
ViccnepoBaHvem npesyCcMOTPEHO 3anorHexue

y4aCTHMKaMK MccreoBaHus aHkeTbl. AHKeTa cocTosna n3
Tpex pasgenoB: Mepsbli  pasgen  Obim MOCBALEH
coLpanbHo-AeMorpatnyeckum XapakTepucTukam
Y4YaCTHUKOB; BTOPOW pasfen Kacancs 3HaHWs Bpayen u
Mencectep 06 abopTe M TpeTwid pasgen Obin MOCBALLEH
OTHOLLEHWIO K abopTam.

[ns vccnenosaHns ucnonb3osancs Be6-onpocHuk 13 20
MyHKTOB, paspaboTanHbii € nomowbto Google Forms®.
Anketa Obina paspaboTaHa npu KOHCynmbTaUMsX C Tpems
aKcnepTamu B 06nacTi akyLiepcTea U rmHekomnorun. B aHkeTe
Obinm BOMPOCh! 0 COoLManbHO-AeMOrpacthyeckmx
XapaKTEPUCTUKaX y4aCTHWUKOB MCCIIEA0BaHIS, UX BOCTIPUSTTUN
M 3HaHuax o6 abopte. AHketa Obina pacnpocTpaHeHa B
9MEKTPOHHOM BWAE MO  3MEKTPOHHOW NOYTe U Yepes
coumanbhble cetu, Bkmoyas WhatsApp u Telegram. Axkera
Obina MOMHOCTLIO @HOHWMHA M He codepkana  HUKaKoi
UOeHTUMUMPYIOLWEN  pecrioHaeHTa  uHgopmaumn.  Bee
PECMOHAEHTLI Janu Cormace Ha y4acTie B WCCresoBaHuu
rnepes 3anorHEHWEM aHKkeTbl UM OTMPaBKOW  OTBETOB.
MockombKy 3T0 Bbin MOMHOCTBK @HOHUMHbINA OHMAIH-0MPOC,
He copepxalmii JaHHbIX 06  y4acTHMKaX, STUYecKoe
pa3peLLeHme 4ns JaHHOTO UCCIeA0BaHMS He 3anpalu1Banoch.

Cratuctnyeckmit aHanms npoBoANNCS c
ucnonb3oBaHMem  nporpammbl - StatTech v, 4.4.1
(paspaboTumk - 000 "CratTex”, Poccus). KonuyecteeHHble
nokasaTen OLEHMBanMCb Ha MNpegMeT COOTBETCTBUS
HOpPManbHOMY pacrnpefeneHnto C MOMOLLBK  KpuUTEpHst
Konmoroposa-CmupHoBa. B  cnysae  otcytcTBUMA
HOPMAanbHOrO pacnpeseneHn st KONMYECTBEHHbIE AaHHble
ONMUCbIBaNUCb C NOMOLLBIO MeaunaHbl (Me) 1 HukHero w
BepxHero ksaptunen (Q1 — Q3). KateropuanbHble AaHHbIe
ONUCbIBaNUCb C YKaszaHWeM abCOMOTHBIX 3HAYEHWA W
NpOLEHTHbIX goneit 95% AoBepuTenbHble WHTEpBanb! AN

MPOLEHTHbIX ~ [JOMEeN  paccynTbiBanMCb MO MeToay
Krnonnepa-upcoHa.

PesynbTaTtbl MccnegoBaHms.

B Ttabmmue 1 npeacTaBneHbl  couparbHo-
Aemorpacmyeckue XapaKTepUCTHKIA PECMOHAEHTOB,

3aMoNHUBLLMX AHKETY WccrnepoBanus. CpegHuid Bo3spacT
pecnoHaeHToB coctasun 29,0 roga (ananasoH Ya 25-35 net).
A Tarke, 27,7% Obin MyxumHamn u 72,3% KeHLmHamm,
52,7% cocTosinu B Gpake. CpeaHsisi NpOLOMKMTENBHOCTb
KNWMHWYECKOA  MpakTMkW B obnacTu  akywepctBa W
MMHexonoruu coctaeuna 5,0 net. B aHKeTMPOBaHWM NPUHAMK
yyactue 224 MeguumHCKMX paboTHMKOB, M3 HuX 48,7%
akywep-ruHekonorn M 51,3%  cpeoHnn  MeauLMHCKUIA
nepcoHan. BOMbLUMHCTBO — y4aCTHMKOB,  COTNACUBLUMXCS
NpUHATL yyactue Obinu 3 obnactn Aban 42,9%, 3atem u3
ropoga ActaHa 11,6% u wu3 BocTouHo-KasaxcraHckom
obnactun 9,8% CoOTBETCTBEHHO.
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Opnrm{anbnoe HCCJIeAOBAaHHUE

Tabnuya 1.
XapakTepucTika y4acTHUKOB uccnegoBanus | Table 1. Characteristics of the study participants.

[Nokasatenu Kateropuu AbC. % 95% O
Mon XeH/aien 162 72,3 66,0 — 78,1
Myx/ep 62 21,7 219-34,0
Abaiickas obnactb 96 429 36,3 -49,6

AkmonuHckas obnactb 11 49 25-8,6

AxTr0OMHCKas 0bnacTb 1 0,4 0,0-25

AnmatunHckas obnactb 3 1,3 0,3-3,9

ATblpayckas obnacTtb 2 0,9 01-32
BocTouyHo-KasaxcraHckas obnactb 22 9,8 6,3-14,5

Pervion r.Anmarbl 15 6,7 3,8-10,8
r.ActaHa 26 11,6 7,7-16,5

r.LLUbIMKeHT 15 6,7 3,8-10,8

KeTbicyckas obnactb 4 1,8 05-45

3anapgHo-KasaxctaHckas obnactb 10 45 2,2-8,1

KaparaHauHckasi obnactb 11 49 2,5-8,6

KbI3blnopanHckas obnactb 7 3,1 1,3-6,3

CeBepo-KasaxcraHckas 06nacTb 1 0,4 0,0-25

Bpoeel/BoBa 5 2,2 0,7-5/1
CeMeitHoe NonoweHme YKeHat/3amyxem 118 52,7 459-594
He xeHaT/He 3amyxem 83 371 30,7-43,7
PasBefeH/pasBeneHa 18 8,0 48-124
Mpotbeccus Bpau 109 48,7 419-554
CpenHuit megnepcoHan 115 51,3 44,6 — 58,1

Cnepytowmin Gnok BOnpocoB Obil NOCBSILLEH 3HAHUAM
Bpaueit M mencectep o6 aboprax (1abn.2). Ha nepsblit
gonpoc:  «[ainte  onpegeneHne  abopTy»  OTBETHI
pacnonoxunnce cneayrowmm obpasom: 5,8% pecnoHpeHToB
BbIOGpan BapuaHT «pyroe», 4T0 MOXET 03HAYaTb, YTO Y HUX
ecTb COBCTBEHHblE onpefeneHust abopTa, KOTOpble He
COBMaJaloT C NpearnoxeHHbIMM B onpoce. 8,0% pecnoHmeHToB
He CMOrTW [aTb OnpefeneHue abopTa Win He YBEPEHbI B €0
TOYHOM 3HaueHun. [Jlnwb 2,2% PEecroHOEHTOB  CuMTaloT
aboptom npepeiaHue GepemeHHocTu fo 28 Hegenb. 8,0%
PECTIOHAEHTOB  ompedensioT  abopT  kak  npepbiBaHue
BepemeHHocTV 0 24 Hegenb. Mogaenstolee BOMBLINHCTBO,
75,9% pecroHAeHTOB, CYMTalOT, 4TO abopToM SBRSETCS
npepbisaHre 6epemeHHocTy 8o 20 Hepenb.

/3 3TUX [aHHbIX BUAHO, YTO Hambonbluee KONMM4ecTBo
pecrnoHaeHToB (75,9%) NpuaepXMBalOTCS OnNpeaeneHus,
yTo abopT - 3TO0 npepbiBaHNe GEPEMEHHOCTM Ha Cpoke
MeHee 20 Hemenmb OT  MOCMEAHEr0  HOPMAanbHOrO
MEHCTPYanbHOro LMKna. 3TO MOXET ykasbiBaTb Ha TO, YTO
[aHHOe onpegeneHve Haubormee pacnpoCTpaHEHO WK
Hambonee TOYHO OTpa¥aeT MX NOHWMaHWE TepMMHA
«abopTy. B cBo ouepenb, 72,3% ONpOLUEHHbIX 3HAKT YTO
Takoe BesonacHblit abopT, 15,2% He 3HaOT 3TOT TEPMUH W
12,5% BbIOpanu oTBeT Apyroe.

3HaHve PECMOHAEHTOB BWOOB npoueayp
pacnonoXxumnmcb crneayoLmm obpasom: 54%
PECMOHOEHTOB  3HAT O npouedype gunmatauum  u
kopetaxa, 1,8% pECNOHAEHTOB 3HAKOMbl Kak C
punatauueil W KIOpeTaxem, Tak UM C 9Bakyauuein W
ktopeTaxeMm, 12,5% pecrnoHAEHTOB 3HAlT 0 MeTofe
UCTIONb30BaHUs  MudenpucToHa M musonpoctona, 2,2%
PECMOHOEHTOB  3HakoMbl ¢ oboumn  MeTodamu:
M“cnonb3oBaHue MUGENPUCTOHA U MIU30MPOCTONA, @ TaKke
punartauus u kiopetax, 0,9% pecnoHOeHTOB 3HAKT BCe Tpy
npoueaypbl: NCnonb3oBaHue MUEENpUCTOHa "

MW30MpoCTONa, AunmatauMst M KIopeTax, aJBakyauus u
KtopeTax, 2,7% PEeCnOHAEHTOB 3HAKOMbI C MpoLesypamu
NCNONb30BaHNs MUENPUCTOHA N MU3OMPOCTONA, @ Takke
3Bakyaumeit u kiopetaxem, 32,1% peCnoHAEHTOB 3HaKT O
PYYHOM BaKyyMHOM acnupauuu, 4TO SBMSETCS CaMbIM
W3BECTHbIM  MeToaoM  cpeau  pecroHgeHToB, 0,9%
PECMOHAEHTOB 3HAOT KaK O PY4YHOMN BaKyyMHOW acnupaLuu,
Tak u o gunatauum u kiopetaxe, 1,3% pecnoHOeHTOB
3HaKOMbl C Tpems npouedypamu: pyyHas BaKyyMHas
acnupauus, aunatauums 1 KIpeTax, dBakyaLuus u Klopetax,
15,2% pPEecroHAEHTOB 3HAIT O PYYHOM  BaKyyMHON
acnuMpauMM W MCMONMb30BaHUM  MUGEMPUCTOHA W
musonpoctona, 11,2% pecrnoHOeHTOB 3HaT O BCex
yeTbipex npouenypax, 1,8% peCnoHAEHTOB 3HAKOMbI C
TpEMS MpouedypaMn: pyyHas BaKyyMHas acnupauus,
ucnomnb3oBaHe  MMEENpPUCTOHAa W MM30MpoCTona,
JBakyauus u kiopetax, 0,9% pecnoHZEeHTOB 3HalT 0
PYYHOI BaKyyMHON acmvpauii W 3Bakyauun U KlopeTaxe,
5,8% pecnoHOeHTOB 3HaKOMbI C MPOLEAYPOI dBaKyaLuu 1
KlopeTaxa.

PesynbTatel onpoca O 3HaHUM PECMOHAEHTOB 3aKOHa
00 abopTax BbIMAAMT creaytoLm 0bpasom: 60MbLIMHCTBO
pecnoHaeHToB, 64,7%, 3asBUNK, YTO 3HAKOMbI C 3aKOHOM
00 aboptax. 370 yKasbiBAaeT Ha BbLICOKWA YPOBEHb
OCBEJOMIIEHHOCTU O MpaBOBbIX acnekTax abopToB cpeam
OMpOLLEHHbIX.  YeTBepTb  pecnoHaeHToB, 25,0%, He
3HaKoMbl C 3akoHoM 00 aboptax. 3T0 ykasbiBaeT Ha
3HauMTemNbHYO  [OMI0  HacemneHws,  KoTopas  He
OCBEJOMIIEHA O MpaBOBbLIX PErynaUMsX B OTHOLLEHUN
aboptoB. 10,3% pecnoHaeHTOB BbiOpamyM  BapuaHT
«[pyroe». 3T0 MOXeT BKIMIOYATb TEX, KTO YACTUYHO 3HAKOM
C 3aKOHOM, WNW Tex, KTO 3aTPYBHSEeTC C  TOYHbIM
ONpefeneHneM CBOE 0CBELOMIEHHOCTN. BO3MOXHO, OHY
WMEIOT YaCTUYHbIE 3HAHUSI WNW OCBELOMNEHbl O 3aKOHE
Yepes HedhopmasbHbIE NCTOYHUIKN.
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Tabnuya 2.
3HaHusa 06 abopTe M yxofe nocne abopta / Table 2. Knowledge about abortion and post-abortion care.
[pyroe 13 58 31-97
He 3Hato 18 8,0 48-124
MpepbiBaHne 6epeMeHHOCTH < 28 Heaenb OT NOCNeaHero 5 29 0.7-51
ABopT aT0: HOpPManbLHOr0 MEHCTPYanbHOro LyKna ’ ' ’
' MpepbiBaHue 6epeMeHHOCTM <24 Hegenb OT NOCNeaHero 18 8.0 48-124
HOPMarnbHOro MEHCTPYarnbsHOro Lukna ’ ’ '
MpepbiBaHne GepeMeHHOCTM Ha cpoke MeHee 20 Heaenb OT 170 759 1697-813
NOCNeAHEro HOPManbHOTO MEHCTPYANbHOIO LKA
SHaI0. 4TO TAKOS Ja 162 72,3 |66,0-781
6e3OI';aCHbII7I abopt fpyroe 28 12.5 85-176
Het 34 15,2 10,7 -20,6
Junatauna v kiopeTax 12 54 28-92
[vnatauus v kiopeTtax / IBakyauus 1 KropeTax 4 1,8 05-4,5
Vcnonb3oBaHve MMgenpucToHa 1 M30NPOCTONaocTona 28 12,5 85-17,6
Wcnonb3osaHue mudenpuctoHa n Musonpoctona / fiunataums v 5 22 0.7 - 5.1
KtopeTax
Wcnonb3osaHue mudenpuctoHa n musonpoctona / iunataums v 9 0.9 01-32
KtopeTax / OBaKyauus 1 KlopeTax ’ ’ ’
Wcnonb3osaHue mudenpucToHa n Musonpoctona / / Osakyauus 6 27 10-57
U KIopeTax
Py4yHas BakyyMHas acnvpaums 72 32,1 26,1-387
PyyHasi BakyyMHasi acnupaumst / unataums 1 kiopeTtax 2 0,9 01-32
Buabl npoueayp, PyyHas BakyymHas acnupauus / unatauus v kiopetax/ 3 13 03-39
KOTOPbIE 3HalO: OBakyauuns 1 KIopeTax ’ T
PyuHas BakyymHas acnupauus / icnons3osanue 34 152 107-206
MUEenpUCTOHa 1 MM30npocTona
PyyHas BakyymHas acnupauus / Vicnons3osanune 19 5.4 28-92
MWUenpUCTOHa 1 MM30MpOCTONa
PyyHas BakyymHas acnupaums / icnonb3osaHue
MudpenpucToHa 1 mu3onpocTona / Qunataums u kiopetax/ 25 11,2 74-16,0
OBaKyaLus n KlopeTax
PyuHas BakyymHas acnupauus / icnons3osanue
4 1,8 05-45
MWUeNpUCTOHA 1 M30NpOCTONa / BakyaLus u KopeTax
PyyHas BakyymHas acnupaums / IBakyaLus 1 KiopeTtax 2 0,9 01-3.2
OBaKyaLus W KlopeTax 13 58 31-97
3HaKkoM ¢ 3aKOHOM 00 Ha 145 64,7 58,1-71.0
aboprax [pyroe 23 10,3 6,6 -15,0
Het 56 25,0 19,5-31,2
Bpay gomkeH nonyuuts  [JToxb 17 7,6 45-119
UH(OPMUPOBaHHOE
Ccornacue Ha npoBefeHue
npotieaypbl, ucnonb3ys  (Mpasga 207 924 |881-955
CTaHgapTHylo dopmy
cornacus
Hpyroe 31 13,8 9,6-191
g’gﬁp”Tgﬁ yropenocne - Ier 48 | 214 [162-274
Ja 145 64,7 |581-710

WHTepnpeTauns  pesynbtaToB

onpoca O 3HaHuK O3Ha4aTb, 4YTO Yy HUX eCTb YaCTU4HOE 3HaHue 00 yxone

pecnoHgeHTamn  yxoga  nocne a6opTa BbIMMAANT nocne a6opTa, W OHW 3HAaKOMbl C anbTepHATUBHbIMU
OONbLUMHCTBO PecnoHOeHTOB, MeTodaMn yxoda, He YnomAHyTbIMU B OnNpoce. Takxe

cregyolum  obpasom:

64,7%, 3asBunn, 4To 3HatT 00 yxoge nocne abopta. 310

yKa3blBaeT Ha BbICOKMM
AaHHoMy  BOMpocy

yKasblBaeT Ha  3Hauu
paboTHMKOB, koTOpas

nHpopmaumm n obpasoBaHun no atomy Bonpocy. 13,8%

PECMOHAEHTOB BbiOpany

BO3MOXHO, 4YTO OHM HE MOryT TOYHO OUEHUTb CBOKO

YPOBEHb OCBEOOMIIEHHOCTW MO OCBEAOMIIEHHOCTb WM UMEKT Creumduyeckne 3HaHus, He
cpean  onpoweHHblx.  21,4%  BRMCbIBAKLLMECS B OCHOBHbIE KaTeropuy.
pecnoHaeHToB He 3HaloT 00 yxoge nocne abopra. 310 B Tabnuue 3 ykasaHbl

OTBEThI

pecnoHAeHTOB

TENbHYKD  4acCTb  MEeOULMNHCKMX KacalLwmxca WX OTHOWEHUA K 860pTaM. OTHowweHne
HyXOaeTca B JONOMHNTENBHON OMPOLUEHHbIX K a6opTy pacnonoxunucb  cnegyrowmnm

obpasom: 34,4% peCrnoHAEHTOB WMEKT MOMOXMTENBHOE

BapuaHT «[lpyroe». 310 MOXeT  OTHOWeEHWe K abopTy. ITO MOXET CBUAETENbCTBOBATb O
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MOLEepKKe NpaBa Ha BbIOOP KEHLLMHbBI UMK O BOCTIPUATAN
abopta kak HeoOXogMMOW MeAMLMHCKOM npouesypbl B

13,8% pecnonaeHToB Bbibpanu BapuaHT “[ipyroe". 310
MOXeT O03Ha4atTb, 4YTO WX OTHOLIEeHWe K a60pTy He

OnpeaeneHHbIX cuTyauusx. BOmnbLIMHCTBO PECNOHAEHTOB, YKNagbiBaeTCa B KaTeropum  "MOnoXuTenbHoe"  mnm
51,8%, umetoT oTpuLaTensHoe OTHOWEHWE K abopTy. 3T0  "oTpuuatensHoe". BO3MOXHO, OHM  CYMTaKOT,  4TO
MOXET ykasblBaTb Ha npeobrnagaHue HEraTMBHOTO  OTHOWeEHMe K abopTy  3aBMCMT  OT  KOHKPETHBbIX
BocnpusTMs  abopToB B  0oOWlecTBe, BO3MOXHO MO OBCTOATENbCTB, WM OHU HE WMEIOT YETKO BbIPaXeHHOM
9TMYECKM, MOpanbHbIM WM PENMMMNO3HBIM MPUYMHAM.  MO3WLMK MO 3TOMY BOMPOCY.
Tabnuya 3.
OtHolweHme K abopTy 1 yxogy nocne abopta / Table 3. Attitudes towards abortion and post-abortion care.
MonoxwuTensHoe 77 34,4 28,2-41,0
Bawwue otHowweHue k abopty? |Opyroe 31 13,8 9,6-19,1
OtpuuatensHoe 116 51,8 45,0-58,5
BbIxoguT 3a pamku MOen LeSTENbHOCTY 41 18,3 13,5-24,0
Ecrm Bbl npotus abopTa, To  |Jpyroe 96 42,9 36,3 -49,6
novemy? [pOTMB MOEN PENUIMO3HbIX B3rMSL0B 30 13,4 9,2-18,6
[pOTMBOPEYMT MOUM NINYHBLIM LLIEHHOCTSM 57 254 19,9-31,7
NeranbHble abopTbl AomKHbI  |[pyroe 45 20,1 15,0 - 25,9
BbITb paspeLueHbl npu nobbix |Cornacet(a) 117 52,2 455-58,9
06CcTOATENBCTBAX He cornaceH(a) 62 27,7 21,9-34,0
Mos penurvis He paspeluaeT 35 215 15,4 - 28,6
He npuHATO cornacHo KynbType 11 6,7 34-118
MpuynHa Hecornacus 910 noolpseT fobpayHble/BHeOpayHble NonoBble cBs3n | 41 25,2 18,7 - 32,5
OTO NOOLLPSIET HeXenaTenbHY DepeMEHHOCTb 34 20,9 14,9-279
910 YOMIACTBO Nnoaa 42 258 19,2 -33,2

Cnepytowwmin Bonpoc 6bin «Ecnu Bel npotve abopta, T0
noyemy?» Ha uTO PecrnoHaeHTbl oTBeTunn: 25,4%
PECMOHAEHTOB 3asBMMM, YTO WX HEraTMBHOE OTHOLLEHME K
abopTy OCHOBaHO Ha JMYHbIX LeHHOCTAX. [laHHoe
YTBEPKOEHNE BO3MOXHO CBSI3aHO C  MOpanbHbIMU 1
aTmyeckumMn  ybexaeHusimu,  CHOPMMpOBaHHbIE  MOA
BO3LENCTBMEM CEMbM, ODLIECTBA WAM JIMYHOMO OfbiTa.
18,3% pecnoHAeHTOB cuuTaloT, 4to abopT BbIXOAMT 3a
paMKu UX AEATENBHOCTU. 3TO MOXET 03Ha4aTh, YTO OHU HE
cunTatoT cebsl KOMNETEHTHBIMU WM BOBNEYEHHBIMU B 3TY
TEMY, BO3MOXHO M3-3a MPOCECCUOHANBHOM WU NIMYHO
ctepbl, koTOpas He kacaetcs BonpocoB abopTos. 13,4%
PECMOHAEHTOB  NPOTMB  abopTOB MO PENUMMO3HBLIM
npuunHam. OTO yKasbiBaeT Ha BIUSHUE PENUIMO3HBIX
YYEHWA W BEpPOBaHMM Ha OTHOWeEHWe K abopty vy
3HA4NTENBHOM YacTh B AaHHOM coobuiecTee. Hambonbluas
rpynna pecrnoHaeHToB (42,9%) Bbibpana BapuaHT "[pyroe”.
OTO MOXET BKIMHOYATb MHOXECTBO Pa3NMMUYHbIX MPUYUH, HE
yKa3aHHbIX B OMPOCE, TakuX Kak KyNbTypHble, COLMarnkbHble,
MeaNLMHCKME MNK NdHble yoexaeHus. 310 ykas3biBaeT Ha
3HauMTEnbHOE pasHOoOOpasve MHEeHWA W haKTopoB,
BMMSIOLLMX HA OTpULIaTENBHOE OTHOLIEHME K abopTy.

VHTepnpeTaunst pesynbTaToB ONpoca O  MHEHWUM
PECMOHAEHTOB OTHOCWTENBHO neranbHOCT abopToB npu
nobbix obcToATENBCTBAX BhIMAAUT CReaytowmMmM obpasom:
OONMbLUMHCTBO  PecnoHAeHToB, 52,2%, CuMTaloT, 4TO
neranbHble abopTbl AOMKHBI BbITb paspeLLeHbl Npy NobbIx
obcTosTenscTBax. OTO  ykasbiBaeT Ha npeobnapaHve
MHEHUs 0 HeobxogumMocT MoMHoM cBoboabl Bbibopa B
Bonpocax abopra, He3zaBucuMO OT obcTosaTenscTs. 27,7%
PECMOHAEHTOB He COrnacHbl C TeM, YTo abopTbl JOMKHbI
ObiTb paspelueHbl npu nobbix 0b6CTOATENLCTBAX. ITO
MOXET YKasbiBaTb Ha ybexgeHus, 4to abopTbl AOMKHbI
OblTb OrpaHMyeHbl OnpeaeneHHbIMU YCIOBUAMM, TaKuMU
KaKk COCTOSIHME 3[0pOBbSI MaTepu, CPoK OepeMeHHOCTM,
counancHble WM skoHommueckme  paktopbl.  20,1%
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pecrnoHaeHToB Bblbpanu BapuaHT "[pyroe”. 310 MoXeT
03Ha4aTb, 4YTO MX MHEHWE HE YKNaAblBaeTCs B KaTeropum
‘cornaceH" wnum  "He cormaceH". BoO3MOXHO, OHM
nopaepxusatoT abopTbl B GOMbLUMHCTBE Cry4aes, HO C
ONpeAeNeHHbIMY OrPaHUYEHUSIMM, UIK X MO3ULWS 3aBUCUT
OT KOHKPETHBIX 0BCTOATENBCTB M HIOAHCOB.

OtBeTbl Ha BOMPOC O MpWYMHAX  Hecormacus
PECMOHAEHTOB C pa3pelleHneM feranbHbix abopToB npw
mobbix 0BCTOATENBCTBAX BLIMMAZMT Crieaytowmm 0Bpasom:
Haubornee pacnpocTpaHeHHas MpuWuMHa Hecornacus ¢
neranuauvenn aboptoB npu niobbix obcTosTEnLCTBaX —
ybexgeHne, uto 310 yOwictBO  nnoga.  YetBepTb
pecrnoHaeHToB (25,8%) cuntaroT, YTo abopT HapyLLaeT NpaBo
Ha XU3Hb HapoXaEHHoro pebeHka. [louT cTOMBKO e
pecroHaeHToB (25,2%) cuuTaloT, YTo neranusauus aboptos
CrnocobCTBYET  MOOWIPEHMio  [o0pauHbiX 1 BHEGpaYHbIX
MOMOBbIX CBA3EW, YTO AN HWX SIBMSIETCA  HEraTMBHBLIM
couuansHbiM sBneHneM. 21,5% pecrnoHaeHTOB MOTUBMPYHOT
CBOE Hecornacve —penurosHbiMu  ybexaeHusamn.  Owu
NPUOEPKVBAIOTCS PENUTMO3HBIX HOPM 1 BEPOBAHWIA, KOTOPbIE
sanpewant aboptbl. 20,9% PECNOHAEHTOB CYUTAKIT, YTO
paspelueHme abopToB npu  NtoBbix  0BCTOSTENBCTBAX
MOOLLPSIET  HeXenaTenbHytd  OepeMEHHOCTb,  BO3MOXHO,
CHWKas OTBETCTBEHHOCTb 3a WCTMONb30BaHWE KOHTpaLEnuuu.
HammeHblLee Konm4ecTBO pecnoHaeHToB (6,7%) ykasanu, 4to
abopTbl He MPUHSATHI B UX KyNbTYPHON cpede. ATO MOXET
OTpaxaTb BNMSHUE KYMbTYPHLIX HOPM W TPaLWULMA, KOTOpbIE
He of0bpsIOT abopTb!.

06cyxaeHue.

BO3  npuctynuma kK peweHuo  npobnembl
HebesonacHblx abopToB, nogvepkmBas HeobXoAMMOCTb
neranusaumm  abopTtoB,  0Oy4eHUs  MEAMLMHCKOro

nepcoHana u obecrneyeHns goctyna kK ycnyram B obnactu
penpoayKTMBHOTO 300poBbs [6]. OrpaHUYMTENbHbIE 3aKOHbI
06 abopTax cBs3aHbl C BbICOKMM YpOBHEM Hebe3onacHbIX
aboptos [2,6].
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B uccnegosanun Elif G. Topcu 6GonblimHeTBO (171,
91,4%) cnywarenen nognepxanu neranusaumio abopTos.
M3 Hux 145 (77,5%) cormacunucb ¢ Tem, 4o abopThbl
DOMKHbl  ObiTb  nubepanbHbiMM — 6€3  Kakux-nnbo
orpaHuyeHn, a 26 (13,9%) Bbickasanu MHeHue, 4TO
abopTbl  [OMKHbI  ObITb  Neranu3oBaHbl, HO  C
orpaHuyeHnsamMu. Te, KTO cuuTanmn, 4to abopTbl HOMKHbI
ObITb OrpaHNyeHbl, COrNacunucb C TEM, YTO OHW JOMKHbI
ObITb paspeLLeHbl B cnyyasx 6epeMeHHOCTM, HaCTynuBLLEN
B pesynbTate CeKCyanbHOro HacUIWsi/M3HacUIoBaHMs
(13/26, 50%), NMpu HamMMuMM MEOMLMHCKMX MOKa3aHWi,
YrPOXKatoLLMX XKM3HW KeHwwmHbl (10/26, 38,5%), n aHomanum
nnoga (9/26, 34,6%) [11]. B Hawem e uccnegoBaHuu
BONMbWKMHCTBO ~ pecnoHAeHToB  (6oriee  MOMOBWHBI)
Noaaepx1BatoT nonHyo csoboay Bbibopa, B TO BpeMs Kak
3HaumMTenbHas 4acTb (MOYTM  TpeTb) BbLICTYNaeT 3a
orpaHudenns. BapuaHT "[pyroe" nogyepkuBaeT Hanuuue
CMOXHbIX W  HIOAHCMPOBAHHBLIX MO3WLMIA, KOTOpble He
yknagblBaloTcs B OWHApHble  kaTeropuu,  4To
CBWOETENbCTBYET O MHOrOrpaHHOCTU B3rMSAOB Ha 3TOT
Bonmpoc. M3 aTUX [daHHbIX MOXHO caenaTb BblBOA, YTO
OCHOBHbIE MPUYMHBI HECOTNacKs ¢ neranuaaumeil abopTos
npu nbbix 0BCTOATENBCTBAX CBA3aHLI C MOpanbHbLIMK,
PenurMosHLIMM W coumanbHbiMK yoexaeHuamu. Hanbonee
3Ha4YMMbIMK hakTopamn SBASIOTCA BoCnpuAThe abopTa kak
ybuiicTBa nnoga W onaceHus Mo MOBOAY MOpanbHbIX
nocneacTBui 4ns oblectsa. PenurnosHble 1 KynbTypHble
ybexaeHNs Takke UrpakT BakHY Porb B hOpPMUPOBaHIN
OTPULIATENBHOrO OTHOLLEHWS K abopTam.

Bo Bcem wmwupe Habrniogaetcd  TeHgeHUuMs K
nubepanusaumn 3akoHoB 06 aboprtax: 3a nocnegHue 30
net 6onee 60 cTpaH nubepann3oBany CBOW 3aKOHbI 00
aboprax [2]. 13 47 cTpaH, y4acTBOBaBLLUMX B UCCELOBaHNM
nccregosanus, abopTbl neranbHbl noyt B 90% (6e3
3aKoHoAaTenbHbIX — orpaHuvyeHuin B 468% wn ¢
3aKoHoZaTenbHbIMU OrpaHuyeHusMu B 42,6%). HecmoTps
Ha 3Ty MOMOXWTEMbHYK — TEHAEHUWI, NO-MpEXHEMY
CYLLECTBYIT NpensTcTBus Ans goctyna k 6esonacHomy
abopty, BkMYas OTKA3/MPOTUBOAEACTBME CO CTOPOHBI
Bpayeil B NpeSoOCTaBNEHWM YCAyr MO  MpepbiBaHUIO
OepemMeHHOCTM MO MOpanmbHbIM W PEMUTUO3HBIM
ybexaeruam [6]. LLecTb NpoLEHTOB CTaXEPOB aKyLIepoB-
TVHEKONOroB,  Y4acTBOBaBLUMX B  WCCMEAOBaHWM, He
NoAAepxanu neranusayuio abopTos No NPeNMyLLECTBEHHO
penurnosHeiM coobpaxeHusm. bonee 70% 13 HUX Takxe He
ByoyT okasbiBaTb YCnyru Mo npepbiBaHMo BGepemeHHOCTH,
HECMOTPSI Ha TO, YTO OHW MPOXMBAKT B CTpaHax, rae
abopTbl paspeLLeHbl.

3aknioyeHue

[aHHOe uccnedoBaHWe NOAYEPKUBAET KPUTUYECKYIO
HeoOXOOMMOCTb  MOBbIWEHUS  OCBELOMMEHHOCTM U
YNyYLIEHWS NOArOTOBKM OyayLIMX aKyLIepOB-TMHEKONONOB B
obnactn abopToB. EXerogHo B MMpe MpOMCXOAUT OKOMO
73,3 MUNNMOHA MHOYLMPOBaHHbIX abopTOB, 3HaYMTENbHAs
yacTb KOTopbIX (0komno 45%) npoBoauTcs HebesonacHo, 4To
MPUBOAUT K CepbesHbiM NOCNeACTBUAM A1 3040POBbS
KEHWMH U ABNAETCH Befyllen NPUYMHON MaTepPUHCKOM
CMEPTHOCTU.

Mpobnema HebesonacHbix abopToB Haubonee ocTpo
CTOWT B CTPaHax C HU3KUM W CPeSHUM YPOBHEM A0X0Aa, rae
HEeAO0CTaTOoK MEAMLIMHCKNX YUpEXAEHNIA "
KBaNMM(MLMPOBaHHbBIX CMELManucToB, a TakKe KynbTypHble

W penurnosHble  Gapbepbl  3aTpyAHSIoT
GesonacHbiv  aboptam. Bonee 97% HebesonacHbIX
aboptoB n 99,8% cwmepTeil, CBA3AHHBIX C  HUMM,
MPOMCXOAAT B pasBMBalOLLMXCH CTpaHax. JTOT  ¢hakT
NMoaYepKMBaeT HEPaBEHCTBO B A0CTyne K Ge3onacHbiM

pocTyn K

MEOMUMHCKAM  ycriyram — Mexay — pasBuTbIMM K
Pa3BMBAIOLLMMICS CTPaHaMK.
Hepoctatok poctyna k  GesonacHbiM  aboptam

MPUBOAMT K 3HAYMTEMbHBIM pUCKAM NS (HU3MYECKOTO,
MCUXMYECKOTO UM COLMANbHOrO  6naronomnyynst KeHLLUH.
HecmoTpst Ha TeHgeHumio K nubepanu3aumn 3akoHoB 06
aboprax, okono 40% XeHLH penpoayKTBHOMO BO3pacTa
Mno-npexHeMy XMBYT B CTpaHax C OrpaHUu4MTENbHBIMM
3aKoHamu. B Takux cTpaHax nokasatenu HexenaTemnbHbIX
BepemeHHocTelr M HebesonacHbIx abopToB 3HAYNTENBHO
BbILLE, YeM B CTpaHax ¢ nnbepanbHbIMU 3aKoHaMN.

Takum  obpasom, ynyyweHue obpa3oBaHus W
MOLrOTOBKM  MEAMLUMHCKWX — CMeuuanucToB, a  Takke
cosgaHue ycnosuin ans HesonacHbix abopToB SBASIOTCS
KMIOYEBbIMM  LUaraM  Ha NyTM K CHWKEHMIO 4Mcna
Hebe3onacHbix abopTOB M CBA3AHHBIX C HUMU MATEPUHCKMX
cMmepTen.

Bknad aemopoe. Bce asmopbi 6 pagHoli cmeneHu
yyacmeosanu e HanucaHuu daHHou cmamsu.

KoHpnukm uHmepecoe - asmopbi He coobwaom o
KOHGhUKmMax UHmepecos.
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Abstract

Introduction: The pandemic of the new coronavirus infection COVID-19 has posed the need for the healthcare system
to promptly address the issues of organizing medical care for an increasing flow of patients. The scale of the pandemic has
shown that no State has sufficiently demonstrated a high willingness to respond quickly and implement measures to reduce
the outbreak of infection.

The purpose of the study: To study morbidity and mortality in terms of the number of restrictive measures taken in
different countries during the COVID-19 pandemic.

Materials and methods: For the analysis, open sources of information from the Our World in Data portal were used,
where world statistics on the COVID-19 pandemic were collected and systematized. The data analysis period is March 2020
to the present. The analysis includes countries such as the USA, Great Britain, Italy, Canada, India, China, Turkey, Israel,
Russia and Kazakhstan. For the analysis, databases on the number of confirmed cases of the disease, the number of
confirmed deaths and the severity index of restrictive measures were studied. A Spearman correlation analysis of the
dependence of cases of diseases, deaths and Severity Index was carried out.

Results and discussion: On March 11, 2020, the World Health Organization (WHO) announced the COVID-19
pandemic in the world. The incidence of coronavirus began to rise sharply, especially in European countries, despite the fact
that there was not enough information about the virus, which caused panic among the world's population. In addition to the
increase in morbidity, the level of mortality increased. Since 2020, restrictive measures have been introduced in many
countries. It was difficult to assess the effectiveness of the implemented measures immediately. 2 years later, a Severity
Index was developed, which took into account all the restrictive measures applied in the countries.

The correlation analysis showed that the analysis of cases of disease and deaths for 04/18/2020 has a strong correlation
r=0.732 (differences are statistically significant p=0.002), while the correlation of the Severity Index and deaths has a weak
and statistically insignificant relationship (r=-0.067, p=0.814). The correlation analysis of the Severity Index and cases of the
disease also have no correlation (r=0.036, p=0.899).

Conclusions: An analysis of the relationship between morbidity, mortality and restrictive measures during the COVID-19
pandemic showed that there was no correlation between the restrictive measures taken during the pandemic and the level of
diseases and mortality in the studied countries. There is a direct and strong correlation between the level of diseases and
deaths in 2020 and 2022.

Keywords: COVID-19 morbidity, COVID-19 mortality, restrictive measures, correlation analysis.

Pestome
AHANMN3 CBA3UN 3ABOJIEBAEMOCTU, CMEPTHOCTM
M OrPAHUUUTENBbHBIX MEP B PA3HbLIX CTPAHAX
B NEPMoa nAHAOEMUAU COVID-19

AHppen A. ly6uukuni, Aansa T. MeiH6aeBal, XKanapa B. U6paeBa?,
Acenb X. BanbycuHoBa?, https:/lorcid.org/0000-0003-3447-6245

1HAO «MeauumHckuin yHuBepcuteT AcTaHar, . ActaHa, Pecny6nuka KasaxcraH;
2 HAO «MeauLMHCKMIA yHuBepcuteT Cemen», r. Cemen, Pecny6nuka KasaxcraH.

Beepenue: MaHaemus HOBOW kopoHaBupycHoit uHdekunm COVID-19, noctasuna nepes CUCTEMOMN 3[paBOOXPaHEHMs!
HeoOXO4MMOCTb OMepaTUBHOTO PELUEHUS BOMPOCOB OpraHW3auuu MEeOWLMHCKOA MOMOLLM BO3pacTalolemMy MoToKy
naumeHToB. MacwTtabbl naHgemMuy nokasanu, YTo HU OfHO FOCYAAPCTBO B JOCTATOYHOM CTEMEHW HE MoKasanu BbICOKYH
FOTOBHOCTb K ObICTPOMY pearvpoBaHMI0 U BHEAPEHWIO MEPONPUSTII MO YMEHBLLIEHMIO BCTIBILLKA MHAEKLMN.

Llenb uccnepoBanusi: Mayuuts 3aboneBaemMocTb M CMEPTHOCTb B pa3pese KONMYeCTBa NPUHSATBIX OrPaHNYUTENbHBIX
Mep B pasHbIX CTpaHax B nepuog naHgemun COVID-19.

Matepuanbi u metogbl. [1ns aHanu3a 1CNoNb30BaHbl OTKPLITLIE UCTOYHUKK WHGhopmauumn nopTana Our World in Data,
roe cobpaHbl U CUCTEMATU3MPOBAHBI AaHHble MMPOBOW cTaTtucTuki no naHgemun COVID-19. lMepuwop aHanmm3a gaHHbIX
mapT 2020 rog no Hactosiee Bpems. B aHanus BkmioyeHbl Takme cTpaHbl kak CLUA, Benukobputanus, Utanus, Kavaga,
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WHous, Kutan, Typumsi, M3paunb, Poccus n KasaxctaH. Bbimn n3yyeHsl 6asbl N0 KOMMYECTBY MOATBEPKAEHHBIX CRy4yaes
3aboneBaHusi, KONMWYECTBY NOLATBEPKAEHHLIX CMy4aeB CMEPTW W MHOEKC CTPOTOCTU OrPaHWYUTENbHBIX MEpOnpUSITUIA.
lMpoBeaeH koppenaLMOoHHbIN aHanua no CnMpmeHy 3aBUCMMOCTM criyyaeBs 3abonesaHni, cMepTelt u MiHgekca cTporocTy.

PesynbTathl U obcyxaeHue. BcemmnpHas opraHusaums 3apasooxpaHerns (BO3) 11 mapta 2020 roga obbssuna o
nangemun COVID-19 B mupe. 3aboneBaeMoCTb KOPOHOBMPYCOM PE3KO Hayana MoBbilwaThes, 0cobeHHO B EBponeiickux
cTpaHax, npu TOM, YTO MHGopMauun O Bupyce ObINO He [OCTATOYHO, YTO BbI3bIBANO MaHWYECKME HACTPOEHWS Cpeau
HaceneHns Bcero mupa. [MomuMo MoBbIleHNs 3aboneBaeMoCcTn yBenuumBancs ypoeeHb cMeTpHocTn. C 2020 roga Bo
MHOMMX CTpaHax BHEAPEHbl OrpaHWuMTENbHblE Mepbl. OMPPEKTUBHOCTHOCTL BHEAPSEMbIX Mep OLEHUTb Cpasy 6bino
3atpypHutensHo. Cnycts 2 roga Obin paspabotaH VHgekc CTporocT, B KOTOPOM YYniM BCE MPUMEHEHHbIe
OrPaHUYMTENBHBIE MEPONPUATUS B CTPaHaX.

KoppensumoHHbIl aHanu3 nokasan, 4to aHanus cryvaeB 3abonesaHus u cmepTyn 3a 18.04.2020 r. uMeeT CuUnbHy
KoppensiunoHHyto cBsisb r=0,732 (paanuums cratuctuyecku 3Hadumbl p=0,002), B TO BpeMs Kak KOppensiLoHHasi CBA3b
VHoekca CTPOrocTM U CryvaeB CMepTH umeeT cnabylo M CTaTUCTUYEeCKW He 3Hauumylo cessb (r=-0,067, p=0,814).
KoppensumoHHbIi aHanua MHgekca cTporocTi 1 cnyyaes 3aboneBaHns Takke He MMEIOT koppensuuoHHoi cassm (r=0,036,
p=0,899).

BbiBogbl: AHanu3 cBs3u 3ab0neBaeMoCTH, CMEPTHOCTM UM OrpaHUuMTENbHBIX Mep B mepuod nanaemun COVID-19
nokasan OTCyTCTBUE KOPPENSLMOHHON CBA3N MEXAY MPUHATBIMIA OTPAHUYMTENBHBIMA MEPONPUATUSIMIA BO BPEMS MAHAEMIM
1 YpoBHEM 3aboneBaHnin 1 CMEPTHOCTM B U3y4aeMbIX CTpaHax. VimeeTcs npsamas u curnbHas KOppensunoHHas CBA3b Mexay
ypoBHeM 3abonesanuil 1 cmepTen 3a 2020 n 2022 rogp!.

Knrouesbie cnosa: 3abonesaemocmb  COVID-19,  cmepmHocms  COVID-19,  oepaHuyumenbHbie  Mepbl,
KOPPensiyUOHHb I aHanus.

Tyvingeme
eniMm MEH eniMAaINIKTIH BAUNAHbICbIH TANOAY
JKOHE TYPINI ENAEPAOErI COVID -19 NAHAOAEMUACDHI KE3IHAOE
LWWEKTEY WWAPAJIAPBIH CANLICTbLIPY

Anppen A. ly6bmukunt, Aamsa T. MeiH6aeBal, XKanapa b. M6paeBa2,

Acenb X. BanbycuHoBa?, https://orcid.org/0000-0003-3447-6245

L »AcTaHa meguumHa yHuBepcuTteTi" KEAK, ActaHa K., KazakctaH Pecnybnukacbl;
2" Cemeit meauUMHa yHuBepcuTteTi" KEAK, Cemen K., KazakctaH Pecnyb6nukachbl.

Kipicne: Covid-19 xaHa kopoHaBUpYCTbIK MH(EKLNACHIHBIH, NaHAeMUsACH! [leHcaynblK cakTay XyheciHe nauneHTTepaiH
ecin Kene xaTkaH afbiMblHA MeaWLMHArbIK KOMeKTI YMbIMOACTbIPY MacenenepiH xefen LWewy KaxeTTiniriH TyFbi3abl.
MaHaemusiHbIH, aykbiMbl Bipae-0ip MeMNeKeT Te3 SpeKkeT €eTyre XaHe WHQEKUWsHBIH epLUyiH a3alTy XeHiHgeri ic-
Lapanapabl eHridyre XeTKinikTi Typae faiblH NOKa3anuCTiriH KepCeTTi.

3eptTeyaiH Makcatbl: COVID-19 nanaemusichl kesiHae apTypni enfepae KabbinaaHFaH WeKTey WapanapblHblH, CaHbl
OoibIHLWa aypyLaHabIK NeH eniMai 3epTTey .

Matepuanpgap MmeH apictep: Tangay ywiH COVID-19 naHgemusicbl GoMbiHWA onemgik CTaTUCTUKa AepekTepi
XUHakTanfaH xaHe xyiteneHred Our World in data nopTanbiHbiH, alwbIK aknapaT kesgepi nanganaHbingsl. [depektepmi
Tangay keseHi 2020 xbingbliH, Haypbi3bl - Kasipri yakbiTka gewiH. Tangayra AKL, ¥neibputanus, Wtanus, Kanaga,
YHpictaH, Kbitan, Typkus, WM3paunb, Pecen xoHe KasakctaH cusKTbl engep kipedi. Tangay YWiH pactanfaH
KaFpannapablH, CaHbl, pactanfFaH erniM CaHbl XOHe LUeKTey LiapanapblHblH, KaTaHablk uHAekci GoibiHwa 6Gasanap
3eptTengi. CnvMpmeH aypy XaffannapblHa, eniMre XaHe KaTaHOblK WMHAEKCIHE Tayenainikke Koppensuusnblk Tangay
Xyprisingi.

Hatnxenep xoHe Tankbinay: [yHuexysinik geHcaynblk cakray yitbiMbl (00¥) 2020 xbingeiH, 11 HaypbiblHAa
anemae COVID-19 naHgemusicbiH xapusnagbl. KopoHaBupyc aypysl KypT ece 6acTagpl, acipece Eypona engepiHge Bupyc
Typanbl aknapat eTkinikcia 6GonFaHabiktaH, Oykin anem xankbl apacbiHga gypbeneH Tyablpabl. AypylwaHablKTbIH
XOFapblnayblHaH facka, eniM-xiTiv geHreri ge apttel. 2020 xbingaH 6actan kenTereH engepae LekTey Lapanapbl
eHrisingi. EHrisinrex wapanapabiH, TviMainirii GipaeH 6aranay KublH 6onabl. 2 XbingaH KeniH kaTaHablK MHOEKCI xacangbl,
OHZa engepaeri 6apnbiK LWekTey Wwapanapbl eCKepingi.

Koppensuusinbik Tangay 18.04.2020 x. aypy MeH enim xaraainapbiH TangayabiH KyLWTi Koppensumsnbik 6annaHbich
Bap ekeHiH kepceTTi r=0,732 (aiblpMaLbINbIKTap CTaTUCTUKaNbIK MaHbi3gbl R=0,002), an koppensuusnbik GainaHbic
KaTaHObIK MHAEKC MEeH eniM XaFgainapbiHbIH, KOpPensumsanbiK annaHbiCbl S1Ci3 XaHe CTaTUCTUKaNbIK MaHbI3abl eMeC
Gainanbicka wue (r=-0,067, p=0,814). KaTaHgblk WHOEKCI MeH jxarmainapgblH KOppensuusnblk Tangaybl Aa
koppensuusnbik 6arinaHbicka ne emec (r=0,036, p=0,899).

KopbiTbiHabl: COVID-19 naHaemusachl Kke3iHAeri CbipKaTTaHYLWbIMbIK, ©NiM-XITiM XoHe LeKkTey LapanapbiHbliH
OannaHbICbiH Tanaay NaHaemus kesinae kabbingaHFaH LWekTey Wapanapbl MeH 3epTTENeTiH enpepaeri aypynap MeH enim
LEeHredi apacbiHha koppenauusanblk 6annaHbICTbiH, XOKTbIFbIH kepceTTi. 2020 xaHe 2022 xbingapaarbl aypy MeH enim
AeHrelli apacbiHaa Tikenem xaHe KyLWTi Koppensuusnblk 6aiinaHbIc 6ap.

Tytindi ce3dep: COVID-19 xuiniei, COVID-19 enimi, wekmey wapanapb!, Koppensayussbik manday.
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Introduction

On March 11, 2020, the World Health Organization
recognized the outbreak of a new coronavirus disease in
Central China as a pandemic and assigned the official
name to the infection - COVID-19, calling on all countries to
implement not only treatment, but also the immediate
implementation of organizational issues [23].

The pandemic of the new coronavirus infection COVID-19
has confronted the healthcare system with the need to quickly
resolve issues of organizing medical care for an increasing flow
of patients. In accordance with modemn realities, the
development and improvement of outpatient medical
organizations is one of the main elements of the strategic
program for restructuring the healthcare system [4].

The scale of the pandemic showed that not a single state
has sufficiently demonstrated a high level of readiness to
quickly respond and implement measures to reduce the
outbreak of infection; in addition, the pandemic has negatively
affected the economic development of countries [1].

The study of morbidity and mortality from COVID-19 is
an important indicator of the effectiveness of measures
taken both in the field of medical treatment and
prevention, and in political governance [2].

Aim of the study: To study morbidity and mortality in
terms of the number of restrictive measures taken in
different countries during the COVID-19 pandemic.

Materials and methods

Open sources of information from the Our portal were
used for the analysis. World in Data, where world statistics
on the COVID-19 pandemic are collected and systematized.
Data analysis period March 2020 to present. The analysis
includes countries such as the USA, Great Britain, ltaly,
Canada, India, China, Turkey, Israel, Russia and
Kazakhstan. For the analysis, databases were studied for
the number of confirmed cases of the disease, the number
of confirmed deaths and the index of severity of restrictive

measures.

Spearman correlation analysis was carried out on the
dependence of disease cases, deaths and the Severity
Index (index of restrictive measures) in the countries
studied as of 04.18.2020 at the beginning of the pandemic
and 12/31/2022 (date of the last published data on the
Severity Index) according to the Our portal World in Data .

Results and discussion

The COVID-19 epidemic caused by the SARS-CoV-2
coronavirus has posed serious challenges for humanity in
the modern world. The outbreak of this novel coronavirus
has resulted in a global pandemic with severe social,
economic and health consequences. For the first time in
many decades, the world was faced with such a scale of
spread of an infectious disease, which caused widespread
unrest and alarm throughout the world [24].

The COVID-19 outbreak has exposed the vulnerabilities
of the modern medical system and clearly demonstrated the
need for global cooperation in the fight against infectious
diseases. Many countries are facing shortages of medical
equipment, drugs, and medical personnel, posing serious
public health challenges [9].

According to the World Health Organization (WHO), a
new coronavirus infection (COVID-19) was reported in
Wuhan (Hebei Province, China) in December 2019. Despite
the close location of China and Kazakhstan, the first cases
of the disease were registered in the Republic of
Kazakhstan on March 13, 2020, two citizens of Kazakhstan
flew from Germany to the city of Almaty [3].

The World Health Organization (WHO) declared
COVID-19 a global pandemic on March 11, 2020. At this
time, an increase in incidence was recorded (Figure 1). The
incidence of coronavirus began to rise sharply , especially
in European countries, despite the fact that there was not
enough information about the virus, which caused panic

among the population around the world [22]. (picture 1).
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Figure 1. Prevalence of COVID -19 cases during the beginning of the pandemic, as of March 11, 2020.
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Some researchers have noted that the high incidence of
COVID-19 may be associated with the predominance of the
older population, since this group of people is more
susceptible to serious forms of the disease. For example, in
ltaly in January 2020 there was a sharp increase in
incidence, which in three months increased from 8 to 99
cases per million people. By the end of 2020, this rate
further increased to 34,540 cases per million people [25].

In Kazakhstan, registration of incidence began on
March 11, 2020, when 0.31 cases per million people were

4 man 2023 .
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recorded. However, by the end of 2020, this figure was
already 10,163 cases per million populations [25].

According to the global database on COVID -19
morbidity and mortality, the number of reported cases in
different countries varied significantly. In China, the
incidence since the beginning of the pandemic has
increased from 56.71 cases to 69,603.94 cases per million
populations, an increase of 112 times. In Israel, the
incidence rate increased from 4.34 cases to 510,298.34, an
increase of 117,309.9 times. In all countries, the incidence
has only increased over the years (Figure 2).
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Figure 2. Incidence of COVID-19 in the world, as of May 4, 2023.

Despite the fact that the incidence since the beginning
of the pandemic over 3 years has increased by more than
4000 times or more and high incidence rates among the
population, on May 5, 2023, WHO head Tedros Adhan
Ghebreyesus announced that COVID-19 is no longer a
global health emergency, although the danger remains

serious [11, 26, 27]. The pandemic has a “downward trend”
but is not over yet [28]. The pandemic period has caused
significant damage to the socio-economic development of
many countries.

Despite the official end of the pandemic, the incidence
of COVID-19 is still being recorded (Figure 3).
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Figure 3. Incidence of COVID-19 in the world, as of February 4, 2024.
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According to the literature, men predominated in the
overall morbidity and mortality from COVID -19 . The data
from our study do not agree with the data of other authors
[7,10, 13,14].

According to Table 2, the ratio of incidence among men
and women also differs from literature sources and
corresponds to the results obtained in this study. In
countries such as Israel, Canada, USA, South Korea,

Uzbekistan, Kyrgyzstan, the number of sick women prevails
over the number of sick men. At the same time, throughout
Kazakhstan, only 38.97% of women fell ill with coronavirus
(Table 1) [12].

According to the project “ The Sex, Gender and Covid-
19” of the Global Health 50/50 organization, the incidence in
Kazakhstan by gender has a different ratio, depending on
the age of the patients (Figure 4) [12]

Table 1.
Ratio of COVID -19 cases between men and women in different countries.
A country Total Men (%) Women (%)
Singapore 62476 93.96 6.04
Sri Lanka 3088 81.64 18.36
South Sudan 3074 75.15 24.85
Saudi Arabia 76726 75 25
Pakistan 289832 73.98 26.02
Nigeria 6321 70.04 29.96
Central African Republic 7010 67.56 32.44
India 24766088 61.14 38.86
Kazakhstan 9452 61.03 38.97
Iraq 2330735 61 39
Sudan 28356 60.13 39.87
Nigeria 243639 59.18 40.82
Iran 14991 57 43
China 137353 54.46 45,54
France 29164168 54.19 45.81
Japan 8660712 50.73 49.27
Russia 32 50 50
Norway 1467675 49.16 50.84
Indonesia 5350902 49 51
Czech Republic 3946858 48.35 51.65
Germany 26812700 48.3 51.7
Australia 4097006 48.18 51.82
Sweden 2516145 47.57 52.43
Switzerland 3688878 47.56 52.44
Turkey 13973559 47.54 52.46
Italy 17821706 47.23 52.77
South Korea 18248479 47.01 52.99
Azerbaijan 655068 46.77 53.23
USA 75463792 46.76 53.24
Canada 3734694 46.39 53.61
England 18767685 45.82 54.18
Israel 4171957 4575 54.25
Hungary 1708339 45.67 54.33
Mongolia 441784 44,69 55.31
Uzbekistan 33 4242 57.58
Kyrgyzstan 171537 42.41 57.59
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Figure 4. Number of COVID -19 cases by gender and age (per 100,000).

As can be seen in Figure 4, the ratio of cases of the
disease under 44 years of age shows the predominance of
males in the morbidity structure. After 45 years, the ratio of
cases of the disease between men and women levels off.
Many authors associate the low incidence and milder
course of morbidity in women with the content of female
hormones estrogen, and in men a more severe course with
the content of testosterone [7, 15, 19, 20].

A study in Canada showed similar results , with the
overall incidence being higher in women compared to men,
particularly among patients aged 20 to 50 years and over

80 years. They excluded health care workers from the
study, and the incidence of women decreased in the sample
[17]. The authors also studied the effect of estrogens on
morbidity, and obtained results that this sex hormone
affects morbidity in women under 50 years of age, during
the period of fertile age, after menopause, the hormone
content decreases, and the morbidity of women increases,
the data is consistent with other studies [5, 6, 8, 10].

The total number of confirmed deaths from COVID-19
per million people is also trending upward, despite the
restrictive and preventive measures taken (Table 2).

Table 2.

Mortality from COVID-19, number of cases per million population.

A country December 31, 2020 December 29, 2021 December 30, 2022 December 31, 2023
China 3.35 4.05 27.35 85.49
India 104.17 338.48 374.47 376.36
Israel 343.11 873.21 1272.73 1344.8
Italy 1213.25 2312.6 3119.51 3308.37
Kazakhstan 137.59 937.47 982.42 983.19
Kyrgyzstan - 129.7 154.44 154.44
Russia 378.53 2102.21 2718.36 2773.48
Tiirkiye 1168.29 952.68 1188.39 1188.39
Great Britain 1340.19 2609.42 3189.87 3438.24
United States 1013.69 2402.04 3192.46 3440.28
Uzbekistan - 29.28 29.34 29.34

The mortality analysis in Table 2 shows mixed data. In
some countries, such as China, deaths from coronavirus
are recorded even after the end of the pandemic, but at the
same time, mortality rates are not critical. In other countries
such as Italy, mortality has increased annually and mortality
rates are the highest, a similar situation is observed in
countries such as the UK and the USA. The mortality rate
has shown a slight increase since the end of the pandemic
in 2023, but no country has seen a decline in COVID-19
deaths (Table 2).

Coronavirus continues to be a serious problem for
Kazakhstan, as well as for many other countries in the
world. Since the beginning of the pandemic, the country has
faced various challenges in the fight against this virus,
including the introduction of restrictive measures, large-

scale vaccination and monitoring of the epidemiological
situation.

According to the latest data, cases of infection with new
strains of coronavirus , such as Delta and Omicron , have
been recorded . This has led to the need for increased
measures to prevent the spread of the virus, including
increased attention to social distancing measures , the use
of masks and hygiene measures [16] .

Vaccination remains a key tool in the fight against the
pandemic in Kazakhstan. The country continues to actively
vaccinate its population by providing access to various
types of vaccines and conducting campaigns to encourage
the population to vaccinate [29] .

The country's authorities are also focusing on
monitoring the epidemiological situation in order to quickly
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respond to any changes and take appropriate measures to
prevent the spread of the virus [18] .

Analysis of restrictive measures in the Severity Index
shows that in different countries restrictive measures varied
in time and number of measures. For example, in
Kazakhstan in April 2020, the Severity Index was 92 out of

100, by September of the same year it dropped to 75 and
remained at this level until the end of 2020. During 2021,
the Strict Index varied from 75 to 62. And from April 2022, it
began to actively decline from 22 at the beginning of the
year to 5 at the end of 2022. Since 2023, restrictive
measures have been lifted (Figure 5).

B Non-vaccinated [l Vaccinated [l Weighted average of vaccinated and non-vaccinated

United States Brazil Japan Germany Kazakhstan
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Figure 5. COVID-19 restrictive measures - Strictness index on a scale from 0 to 100.

An analysis of other countries on restrictive measures
shows that in countries with high mortality rates from
COVID-19, restrictive measures were not completely lifted
even after the end of the pandemic.

In the United States, since the beginning of the
pandemic, restrictive measures were not completely lifted
until the end of the pandemic. In 2020, restrictive measures
amounted to 72 and until the end of the year varied from 66
to 72. In 2021, they ranged from 71 and decreased to 58,
while due to an active vaccination campaign, restrictive
measures for vaccinated people were reduced to 46, and in
2022 year ranged from 57 to 37 by the end of the year.

In ltaly, since the beginning of the pandemic, the
severity index was 93, in the middle of the year it
decreased to 62 and by the end of the year it increased
again to 82 for 2020. From 2021, from 82 decreased to 73

for the unvaccinated, while for the population who received
the vaccine, the requirements for restrictive measures were
reduced and amounted to 47. In 2022, from 73, by the
middle of the year in June it decreased to 22 and remained
at this level until the end of the year.

A correlation analysis of the relationship between
morbidity, mortality and the severity index was carried out in 15
countries according to the Our world in data platform. The
analysis included data from such countries as Brazil, Canada,
Germany, India, Israel, Italy, Japan, Kazakhstan, Kyrgyzstan,
Mongolia, Russia, Turkey, Great Britain, the United States, and
Uzbekistan. For this analysis, data were analyzed for April 18,
2020 (after COVID-19 was declared a pandemic) and
December 31, 2022 (the latest stringency index data is only
available for this period). Data on morbidity, mortality and
severity index are presented in Table 3.

Table 3.

Data on morbidity, mortality and severity index for the studied period.
Country or region | Index strogosti | Index strogosti Number Number Number Number
(04.18.2020) (December of cases of cases of deaths of deaths
From 0 to 100 31, 2022) (04.18.2020) (December (04.18.2020) (December
From 0 to 100 per million 31, 2022) per per million 31, 2022) per
people million people people million people

Brazil 74.54 22.22 22,667.06 167,775.53 675.24 3217.37
Canada 74.54 5.56 4229.93 116,407.83 243.67 1259.18
Germany 76.85 11.11 3637.25 446,707.54 119.46 1987.98
India 100 28.7 4621.44 31,525.51 71.82 374.47
Israel 91.67 14.81 28,007.30 503,408.19 182.14 1272.73
Italy 93.52 25 5,473.64 424,484.69 609.24 3119.51
Japan 47.22 33.33 688.49 228,043.71 12.88 450.28
Kazakhstan 92.13 5.56 7,307.35 76,926.55 106.97 982.42
Kyrgyzstan 92.13 11.11 0 13,340.38 0 154.44
Mongolia 63.89 11.11 92.1 296,410.66 0 628.54
Russia 85.19 11.11 8,395.92 150,395.92 147.59 2718.36
Tiirkiye 77.78 11.11 9,147 44 199,255.08 98.24 1188.39
Great Britain 79.63 5.56 7688.11 357,864.28 871.83 3189.87
United States 72.69 37.04 21,873.09 292,706.07 630.47 3192.46
Uzbekistan 90.74 5.56 0 4831.17 0 29.34
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Correlation analysis showed that the analysis of cases
of illness and death for 04/18/2020 has a strong correlation
r = 0.732 (the differences are statistically significant p =
0.002), while the correlation relationship between the
Severity Index and death cases is weak and statistically not
significant relationship ( r = -0.067, p = 0.814). Correlation
analysis of the Severity Index and disease cases also do
not have a correlation (r=0.036, p=0.899).

Correlation analysis showed that the analysis of cases
of iliness and death for December 31, 2022 has a moderate
correlation r = 0.582 (the differences are statistically
significant p = 0.023), while the correlation between the
Severity Index and deaths has a weak and statistically
insignificant relationship ( r =0.217, p =0.814). Correlation
analysis of the Severity Index and disease cases also do
not have a correlation (r=0.294, p=0.288).

Conclusions

Analysis of the relationship between morbidity, mortality
and restrictive measures during the COVID-19 pandemic
showed the absence of a correlation between the restrictive
measures taken during the pandemic and the level of
morbidity and mortality in the countries studied. There is a
direct and strong correlation between the level of diseases
and deaths for 2020 and 2022.
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Summary

Background: Rehabilitation involves collaboration across various disciplines and is pivotal in reintegrating patients with
COVID-19, particularly focusing on their respiratory and motor systems. It plays a critical role in the care of COVID-19
patients, underscoring the necessity of devising treatment strategies to facilitate their optimal recovery. In the face of this
socio-medical problem, rehabilitation teams are of particular importance. A month after discharge from the intensive care
unit, patients with COVID-19 had severely limited functionality. Even 6-12 months after discharge, a significant proportion of
infected patients have symptoms such as fatigue, muscle weakness, sleep disorders, anxiety and depression. Symptoms of
COVID-19 can persist for several months and cause a syndrome called persistent COVID (or prolonged COVID), which have
adverse effects on the health of patients - from cardiac, neurological and respiratory problems to skin and gastrointestinal
symptoms.

Objective. To analyze the literature data on rehabilitation measures after a coronavirus infection.

Search strategy. A literature review was conducted on PubMed, Google Scholar and Cochrane databases. The study
employed "Rehabilitation", "respiratory rehabilitation" or "lung rehabilitation" in combination with mesh terms and free-text
terms such as "COVID-19", "Severe Acute Respiratory syndrome Coronavirus 2", "2019-n CoV" or "SARS-CoV-2". A total of
240 publications were identified on this subject. Out of these, 60 publications aligned with the objectives of our study.

Results and conclusions. Various studies have investigated the impact of the pandemic on rehabilitation services and
made recommendations for the reconstruction of these services. In addition, other studies have focused on the aftermath of
COVID-19 and made recommendations for rehabilitation interventions. A comprehensive rehabilitation process is
recommended for COVID-19 patients. Multidisciplinary groups need to provide patient support in various disciplines such as
neuromuscular, cardiac, respiratory and psychological fields. Rehabilitation specialists should apply targeted therapy after
evaluating the patient's condition and thoroughly evaluating the clinical situation.

Keywords: rehabilitation, COVID-19, recommendations.
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'HAO «MeguumHCkuit yHuBepcuteT Cemenr, r. Cemen, Pecny6nuka KasaxcrtaH.

BeepeHue: Peabunutauusi npegnonaraeT COTPYAHUYECTBO MPEACTABUTENEN PA3NMNYHbIX AWCUMANMMH W urpaet
KNKYEBYO ponb B penHTerpaumm nauueHtoB ¢ COVID-19, yoenss ocoboe BHUMaHWe MX AbiXaTenbHOW W ABUraTenbHOM
cucTeMam. JTO UrpaeT peLLaroLLyto posib B yxoge 3a nauueHtamn ¢ COVID-19, nogyepknBas HeobxoamuMocTb pa3paboTku
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cTpaTeruin neveHus:, CnocobCTBYIOLLMX MX ONTUMarbHOMY BbI3BOPOBREHNH0. MMeped nnuom 3Ton counanbHO-MeaULMHCKON
npobnembl peabunurtaunoHHble Opuragbl MMetoT 0coboe 3HaueHue. Yepe3 Mecsl nocne BbINMACKM W3 OTAeNeHus
WHTEHCMBHON Tepanun y nauueHToB ¢ COVID-19 Bbinm cunbHO orpaHnyeHsl hyHKLMOHAMNBHbIE BO3MOXHOCTU. [laxe yepes
6-12 mecsLeB nocne BbIMUCKA Y 3HAYMTENBHOM YacTW MHPMULMPOBAHHBIX NALMEHTOB HAbMIOAAIOTCS TakMe CUMNTOMbI, Kak
YCTanocTb, MbilieyHas cnabocTb, HapyweHus cHa, Tpesora u aenpeccus. Cumntombl COVID-19 MOryT coxpaHsThes B
TEYEHNE HECKONMbKMX MECALEB W Bbl3blBaTb CUHAPOM, HasbiBaeMblii nepeuctupytoum COVID (umm NponoHrMpoBaHHbIM
COVID), koTopblit Oka3biBaeT HebNaronpuATHOE BO3AENCTBIE HA 30OPOBLE MALMEHTOB - OT CEPAEYHbIX, HEBPOMOrMYECKMX U
pecnuMpaTopHbIX NPOBAEM 40 KOXHBIX W KenyA04HO-KULLEYHBIX CUMNTOMOB.

Llens. MpoaHanu3npoBaTh AaHHbIE NUTepaTypbl 0 peabunuTaLmMoHHbIX MEPONPUSTUSIX NOCTE KOPOHABMPYCHOM MHAEKLMM.

Crparterus noucka. bbin nposegeH 0b63op nutepatypbl B 6asax gaHHbix PubMed, Google Scholar u Cochrane. B
1CCNeaoBaHWM UCNoNb30BaNuCh CroBa "peabunutaums”, "pecnupatopHast peabunutaums” unu "peabunurtaumus nerkux" B
COYETaHUM C CETYaTLIMI TEPMUHAMM 1 TepMUHAMK CBODOAHOTO TekcTa, Takumm kak "COVID-19", "Severe Acute Respiratory
syndrome Coronavirus 2", "2019-n CoV" nnun "SARS-CoV-2". Bcero 6bino BbisianeHo 240 nybnukauuit no gaHHon teme. U3
Hux 60 nybnukaums coOTBETCTBOBANA LIENSM HaLIEro UCCnefoBaHus.

Pe3ynbTatbl U BbIBOAbI. B HECKONMBKMX MCCNEAOBAHUSAX U3yYanucb NOCNEACTBIAS NaHoeMUN ANns peabunuTaLmuoHHbIX
cnyxb W comepxanucb NpEeLNoXeHWs No pecTpykTypusauum atux cnyxb. Kpome Toro, gpyrve wccnegosaHus Gbinm
cocpefotoyeHbl Ha mocnegctausx COVID-19 w npegnarann pekomeHgauun no peabunuTauuoHHBIM MEPONPUATUSM.
PekomeHgyeTcs komnnekcHbIn npouecc peabunutauum nayneHtos ¢ COVID-19. MynbTuamcLmnnnHapHble rpynnbl 4OMKHbI
npegnaratb nauyuWeHTam MomoLlb B PasnuyHbiX 06nacTsX, TakMX Kak HEpPBHO-MbILLEYHAs, CEpAeYHasi, pecnmpaTopHas u
ncuxonoruyeckas.  Cneupammctbl N0 peabunutauum  OOMKHBI - OLUEHWTb  COCTOSHWE NaUMEHTa UM HasHa4WTb
LieneHanpaBneHHoe NeveHune Nocne TILATENBbHON OLEHKN ero KNMHUYECKOTO cTaTyca.

Knroyeenie cnosa: peabunumauusi, COVID-19, pekomeHdayuu.
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1 KeAK «Cemen MeguuuHa YHuBepcuTteTi», Cement K., KaszakctaH Pecny6nukachl.

Kipicne: OwHanty opTypni noHagep 6OWblHWA  bIHTBIMAKTACTBIKTBI  KamTiabl xaHe COVID-19  naumeHTTepiH
peuHTerpaupsnayaa, acipece onapablH, ThHBIC any XoHe KO3FarbiC XyWenepiHe epekle Hasap ayhapyda eyl pen
atkapagbl. byn COVID-19 naumeHTTepiHe KyTiM xacaypa Luellylli pen aTkapagbl, 6yn onapablH OHTainbl KannbiHa KenyiH
KEHINOETY YLWiH empaey cTpaTervsnapbiH 93ipney KaxeTTininiH kepcetedi. Ocbl aneymeTTik-MeguuuHanslk  npobnema
XaFgalibiHAa OHanTy TonTapbiHbIH MaHbI3bl epekle. PeaHumauus GeniMiHeH WbiKkaHHaH keliH Gip aipaH ke COVID-19
NaLMEHTTEPIHIH, (DyHKUMOHaNabIFL! aiTapnbikTail wekteyni 6onal. LbiFapbinFaHHaH keiiH 6-12 aigaH KeiliH ge XyKTblpFaH
HayKkacTapablH, egayip OeniriHge wapluay, OynwbIKeT ancigir, YiKbIHbIH, Oy3binybl, Ma3achl3ablK XaHe Aenpeccust CUsKT
Genrinep Gankanagsl. COVID-19 Genrinepi GipHelue aitFa co3blybl MyMKH XOHE NMaLMEHTTEPAIH, AeHCayNbIFbIHA TEpIC acep
eteTiH Typaktel COVID (Hemece ysakka cosbintFaH COVID) gen atanmatbiH CvHAPOMAbI TYAbIPYbl MYMKH - 3KYPeK,
HEBPOJOTUAMbIK X8HE ThIHbIC any npobremanapbiHaH Tepi MEH ackasaH-iLLek omnaapbiHbIH, 6enrinepiHe AeliH.

Makcatbl. KopoHaBupycTbIk MHGEKLMAaaH KeliHri oHanTy Wwapanapsl Typansl agebueTTepre Tangay xacay.

Isgey ctparterusicbl. PubMed, Google Scholar xaHe Cochrane aepekkopnapbiHaa agebueTTtepre LWOMy xacangb!.
3eptTeyre "covid-19", "ayblp Xenen pecnupaTopiblK CMHAPOM kopoHasupyckl 2", "2019-nCoV" Hemece "SARS-CoV-2"
CusAKTHI TOpbl TEPMUHAEP MEH TeriH MOTIHAIK TEPMUHAEP, COHAAaN-aK "oHanTy", "ThiHbIC anyabl KanmblHa KenTipy" Hemece
"ekneHi KannbiHa kenTipy" KonaaHbingsl."Ocbl Takbipbin 6oMbiHWa 6apnbiFbl 240 xapusinaHbiM aHbikTanabl. OHbIH, iWiHae
60 Bacbinbim Bi3giH 3epTTeyiMi3aiH MaKcaTTapbiHa Colkec Kengi.

Hatnxenep MeH KopbITbIHAbINAP. bipHelue 3epTTeynep naHoeMUsHbIH OHAMNTY Kbl3METTEpIHe aCepiH 3epTTedi XaHe
OCbl Kbl3MeTTepAi KailTa KypbinbiMaay OombiHwa ycbiHbicTap Oepai. CoHbiMeH katap, backa 3eptteynep COVID-19
acepiHe Hasap aygapAbl XaHe oHanTy Wwapanapbl OoibiHWwa ycbiHbicTap Gepai. COVID-19 naumeHTTEpiH OHaNTyAbIH,
KeleHai npoueci ycblHbinadbl. [leHapanblk TonTap MauMeHTTEpre KyWke-OYMIUbIKET, XYPEK, ThIHbIC any XoHe
NCUXONOTUSNBIK cananap CusKTbl 9pTYpni cananapaa kemek kepcetyi kepek. OHanTy MamaHaapbl NaLMEHTTIH, XaFaaliblH
Garanan, onapablH KNUHUKaNbIK XaFaaiblH MyKusT baFanaraHHaH KeiH MaKcaTTbl eMaey/i Xy3ere acbipybl KEpex.

Tytindi ce3dep: oHanmy, COVID-19, ycbiHbicmap.
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Introduction

The end of December 2019 marked a new coronavirus
infection in global health history, which was first identified in
the Chinese city of Wuhan. And three months later, the
World Health Organization officially declared the infection a
pandemic and an emergency [46].

This highly contagious infection is caused by a virus
called sars-CoV-2, which is mainly in direct contact with
airborne droplets from both symptomatic and asymptomatic
individuals. The incubation period of this infection usually
occurs within 3 to 7 days, with symptoms ranging from 1 to
14 days [23], [35], [19]. COVID-19 infections commonly
result in respiratory tract damage and can progress to
interstitial pneumonia, with symptoms varying from mild to
severe, including fever, dry cough, and loss of smell, sore
throat, fatigue, headache, muscle pain, and shortness of
breath. Diagnosis relies on detecting viral nucleic acids
through real-time polymerase chain reaction testing of
respiratory samples [9], [43], [16].

A patient's ability to return to work or exercise should be
evaluated individually and will vary depending on the initial
functional status before covid-19, the severity of the disease
and acute COVID complications, and the intensity of
planned activity. Appropriate job adjustment may be
required to help the employee return. In people without
significant fatigue or post-exercise discomfort, it is typical to
gradually resume this type of physical activity as
acceptable, starting at a low intensity level and gradually
increasing the activity over the coming weeks. In general,
patients who plan to return to intense activity or physically
demanding professions after myocarditis should first be
evaluated by a cardiologist. More details about the return to
sports or intensive activity after COVID-19 can be found
separately. COVID-19 infection can only be diagnosed by
detecting nucleic acids using real-time polymerase chain
reaction in samples from the respiratory tract [26].

All articles in
the database (n=2624)

Full-text review articles evaluated
for compliance with the
requirements (n=240)

In treating this infection, doctors focus on eliminating
symptoms such as fever and respiratory problems. Patients
who need to enrich their lungs with oxygen are ventilated.
Elderly and comorbid patients are at higher risk of
complications such as acute renal failure, arrhythmia, and
organ dysfunction. Prolonged bed rest can lead to
immobilization  syndromes, characterized by muscle
weakness, reduced mobility, balance issues, joint
dysfunction, and pain. The post-intensive care syndrome
significantly impacts patients' overall health, encompassing
physical, cognitive, and mental health challenges that
persist beyond their intensive care unit stay [47], [49]. The
rest of the extended bed can cause the onset of stationary
syndrome, which impairs respiratory function. Prolonged
immobilization can significantly affect the patient's overall
condition, including November muscle weakness,
decreased mobility, balance problems, impaired posture
and joint function, pain and mobility restriction [3].

The effect of intensive care has a significant impact on
the patient's overall health. Intensive Care outcome
syndrome occurs during a patient's stay in the intensive
care unit and is a newly developed or aggravated condition
that persists on or after discharge [5].

Objective. To analyze the literature data on
rehabilitation measures after coronavirus infection.

Search strategy. A literature review was conducted on
PubMed, Google Scholar and Cochrane databases. The
study employed "Rehabilitation", "respiratory rehabilitation"
or "lung rehabilitation” in combination with mesh terms and
free-text terms such as "COVID-19", "Severe Acute
Respiratory syndrome Coronavirus 2", "2019-n CoV" or
"SARS-CoV-2". A total of 240 publications were identified
on this subject. Out of these, 60 publications aligned with
the objectives of our study. The algorithm for selecting a
publication for analysis is shown in Figure 1.

- Excluded: short messages,

Articles included
in the analysis (n=60)

paid articles

Fig.1. The algorithm for selecting a publication for analysis.
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Search results and their discussion.

Coronavirus infection is a respiratory disease caused by
a coronavirus. In January 2020, a new type of coronavirus
was identified in China, officially named SARS-CoV-2,
which causes COVID-19 disease. It spreads through the
airborne droplet pathway, and can also be transmitted by
contact with contaminated surfaces. Coronavirus symptoms
encompass fever (88.7%), cough (57.6%), breathing
difficulties (45.6%), fatigue, and more. However, in a
notable proportion of individuals aged 65 and above with
underlying conditions like hypertension and diabetes, the
infection can lead to severe outcomes. Among hospitalized
patients, a significant portion (20.3%) require intensive care,
where they frequently encounter multiple organ failure
stemming [5].

Isolation proves effective in curbing the spread of the
highly contagious SARS-CoV-2. Many patients suffer from
fever, fatigue, and muscle aches, often necessitating
prolonged bed rest. This prolonged immobility results in
reduced muscle strength, hindering effective sputum
clearance and substantially elevating the risk of deep vein
thrombosis. Patients in intensive care units may experience
a range of complications due to prolonged immobility and
extended periods of lying down [21], [11], [22]. These
problems include neuromuscular problems, marked muscle
weakness and fatigue, restricted movement, swallowing
difficulties, psychological distress, decreased mobility,
significantly reduced quality of life, frequent falls, and
possibly impaired motor function of both limbs [39], [4].
Also, mental health problems in patients, particularly
depression, affect about 29% of patients and often persist
after ICU discharge; prolonged ICU stay increases the risks
of physical, cognitive and emotional impairment. The
closure of day care facilities and enforced home isolation
further exacerbate the well-being of vulnerable patients,
leading to feelings of physical discomfort, fear, loneliness,
and depression, which can result in treatment refusal or the
onset of additional psychological issues [8]. The necessary
interventions for patients diagnosed with coronavirus
infection are to remove the barriers leading to respiratory
problems, reduce the risks that can lead to disability,
maximize patient relief, and prevent further complications.
Currently, there is insufficient conclusive evidence
regarding the effectiveness of customized rehabilitation
programs for COVID-19 patients. Clinical Evaluation -
Persistent shortness of breath (at rest and exertion), cough,
chest discomfort, pleuritic pain and wheezing, orthopedic
breathing, chest pain (exercise, position), peripheral edema,
palpitations, dizziness, orthostasis and fainting or fainting
for patients with persistent cardiopulmonary symptoms or
complications during the disease. We usually use the
modified Borg dyspnea scale to assess the symptoms of
general dyspnea [14]. Face-to-face, check vital signs, pay
special attention to blood pressure to look for new-onset
hypertension [1] and pay attention to Spo2 to look for
hypoxemia. Apply postural blood pressure in orthostatic,
pre-fainting or fainting patients (up to 10 minutes after
standing up) and check the pulse rate [13] .

Cardiopulmonary  examination - Patients  with
cardiopulmonary symptoms or signs who have passed
more than 4 weeks since acute illness are usually examined
according to medical history and physical examination.

Such tests may include chest imaging, electrocardiography
(ECG), and evaluation of motor skills and oxygenation.
Additional tests such as echocardiography, weightlifting
monitoring and lung function test (P Oct) may also be
required for selected patients [36,49].

Especially if cardiopulmonary symptoms cannot be
explained after regular examination (e.g. Pulmonary
hypertension, ~ deconstruction) early referral to a
pulmonologist and / or cardiologist is recommended. [24].
Cured patients with negative PCR results are encouraged
to undergo respiratory rehabilitation tailored to their specific
clinical condition. The importance of personalized
respiratory  rehabilitation measures is underscored,
particularly for individuals with concurrent conditions,
advanced age, obesity, and multiple complications.
Rehabilitation teams are urged to address the unique
challenges faced by patients to formulate customized
programs [20]. The entirety of the respiratory rehabilitation
process should employ diverse techniques [28]. Amidst a
pandemic exerting substantial strain on global healthcare
systems, encompassing emergency departments, intensive
care units, laboratories, and imaging facilities, a balance
between stringent standards and professional pragmatism
becomes imperative. Early discharge of patients might
become necessary to alleviate hospital bed shortages,
thereby prompting the adjustment of traditional rehabilitation
protocols [27].

In this context, it appears prudent to tailor rehabilitation
programs for discharged patients, with particular
consideration for those with comorbidities, individuals living
alone, or residing in rural areas. Patients discharged
following COVID-19 infection may encounter physical and
respiratory discomfort, along with muscle fatigue affecting
both respiratory and core muscles, as well as psychological
conditions like post-traumatic stress disorder [60].
According to the results of the study, it is recommended to
refer patients to rehabilitation to restore physical fithess and
reduce anxiety and depression in patients with mild lung
dysfunction. Respiratory rehabilitation is recommended for
patients who have undergone a severe phase, but have
signs of pulmonary dysfunction [39]. Data from the first RCT
evaluating coronavirus infection have been published. A
cohort of elderly participants engaged in a respiratory
rehabilitation program, including respiratory muscle training,
cough exercises, diaphragmatic exercises, stretching and
home exercises, which patients did for six weeks for ten
minutes each, showed significant improvements in
respiratory function, quality of life and decreased anxiety
levels [25]. Given the multifaceted nature of coronavirus-
associated pneumonia, it is imperative that physicians and
paramedical staff adhere to the highest standards of clinical
care. Post-acute care facilities face significant challenges
with the increasing flow of patients with varying degrees of
disability. ~ Facilitating information ~ sharing  requires
transparent communication between rehabilitation centers,
allowing centers without home-based programs to quickly
adopt successful practices implemented in other countries
[33]. According to Huang S. et al. telemedicine plays a key
role in sharing experiences between doctors in different
countries. It provides an opportunity to connect patients and
physicians while limiting physical contact. There is little data
available, but the initial results are encouraging [18].
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Today, attention is being paid to the management of
seriously ill patients in emergency medical institutions. Less
attention has been paid to the ability of the postoperative
healthcare system to treat many patients, that is, when
patients are transferred from hospitals to nursing homes or
return home. Therefore, rehabilitation that gradually returns
to a normal life should focus on screening programs [29]. It
is necessary to create the necessary conditions for
screening activities. A general practitioner or a specialist
within a multidisciplinary team. The choice of screening
methods (including telemedicine and other e-health
applications) depends on available resources, the local
health infrastructure and the availability of further
rehabilitation interventions. Many COVID-19 patients
require restorative care on an outpatient basis and at home,
and the restorative healthcare sector may make it difficult
for patients to be hospitalized. The reconstruction of the
hospital with a reduction in the number of rehabilitation
services may lead to an increase in waiting lists and the
need to go to a private clinic. The reuse of clinics, sports
facilites and gyms to create temporary postoperative
facilities, when necessary, will create free space for
individual physical activity [39],[59].

Patients seeking admission to rehabilitation centers
must undergo testing for coronavirus infection prior to
admission.  Inpatient treatment and  rehabilitation
necessitate continuous monitoring of clinical status and
symptoms, along with isolating infected patients in
designated treatment areas staffed with appropriate
personnel equipped with personal protective equipment
(PPE). Adherence to strict protocols regarding PPE usage
and infection control is paramount. Furthermore, medical
teams directly interacting with patients are segmented into
subgroups, ensuring that if one member of a subgroup is
unable to work, another qualified individual can fulfill their
duties. Interactions between members of different
subgroups should be minimized to mitigate the risk of
infection [10].

P. Boldrini and colleagues discuss the guidelines
provided by the Italian Society for Rehabilitation (SINFER)
regarding the rehabilitation sector. It recommends that
patients receiving emergency care should have a
rehabilitation plan and subsequent clinical strategy to
ensure clinical stability and prevent complications. When
inpatient treatment is necessary, rehabilitation activities
should be started from the emergency room according to
the needs of each patient in order to facilitate the patient's
early recovery. Resistance/strength training has the
potential to improve November muscle mass and strength
more than endurance training. During resistance / strength
training, individual November muscle groups are trained by
repeatedly lifting weights selected according to the
individual's capacity. The optimal approach to resistance
training in pulmonary rehabilitation has not been
determined, but preliminary evidence suggests that
endurance training provides additional benefits A potential
advantage is that resistance training results in lower oxygen
consumption and fine ventilation, and induces less
shortness of breath, which may be advantageous for
patients with October lower tolerance to endurance training.
ltaly has also launched a free telerehabilitation support
service to provide safe assistance to patients, their families

and caregivers. Researcher P.Pedersini et al. They
emphasize the importance of rehabilitation efforts, showing
the example of Italy during the coronavirus pandemic [32],
while S.Negrini et al. they highlight a large burden on
rehabilitation measures due to the high incidence in Italy,
and also points to differences and inequalities in this area in
its different regions [29]. In order to support
rehabilitologists, this organization publishes the latest
documents and organizes webinars called Covinars. With
this project, in order to support rehabilitation specialists,
Light training can provide additional benefits for endurance
training. Oct. For example, one report evaluated 14 COPD
patients enrolled in a home program [23]. Patients were
randomly assigned to daily walks while carrying a light
backpack (control) or additional dumbbells (wrist and arm
bends, partial leg squats, calf Octobers, supine dumbbell
press). [23] After training, the weightlifters had reduced their
minute ventilation and increased their ergonomic endurance
by 16 percent compared to the controls. Lung rehabilitation
can improve symptoms, quality of life, lung function,
healthcare utilization, and improve the survival of patients
with chronic respiratory diseases. Most of the evidence
supporting the benefits of lung rehabilitation comes from
studies of patients with chronic obstructive pulmonary
disease (COPD). However, the results obtained in patients
with respiratory diseases other than COPD provide
evidence that benefits from lung rehabilitation are also
observed in symptomatic patients with other respiratory
diseases. The indications, goals, components of pulmonary
rehabilitation and potential benefits for patients with chronic
lung disease are reviewed here [1]. Smoking cessation,
oxygen therapy, bronchodilators, antibiotics, nutritional
supplements, respiratory November muscle training and
other treatments such as rest and cardiac rehabilitation
were discussed separately [30], [58].

A group of researchers, I. Treger et al., note that in
Israel, a significant number of rehabilitation services have
been suspended due to the need for beds for patients with
coronavirus infection, primarily driven by infection concerns.
For individuals in home quarantine, they suggest adopting a
strategy that focuses on safeguarding healthcare workers
from infection to ensure they can deliver optimal
rehabilitation care to those with limited mobility due to
quarantine. To reduce the likelihood of psychophysical
complications, they propose implementing moderate-
intensity multicomponent rehabilitation interventions for 5-7
days per week, preferably utilizing remote methods for
patients for whom this approach is suitable. F. Agostini et
al. suggested implementing safety protocols for both
patients and staff. /. Balkaya et al., recounting their
transition of patients from the rehabilitation department to
the medical department, share a positive experience
facilitated by close collaboration with internal medicine
physicians and other departments, as well as adherence to
a comprehensive transfer protocol [42]. A. Gitkind et al.
concentrate on identifying secure methods to attend, along
with emphasizing the significance of collaborating with other
emergency departments to uphold the pivotal role of
rehabilitation during a pandemic. They also highlight the
effectiveness of comprehending a patient's physiotherapy
regimen, which it includes a if it is used to help patients who
do not require rehabilitation [15]. H. Stam et al. underscore
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the importance of promptly preparing for the repercussions
of the pandemic by engaging a diverse team to deliver
comprehensive rehabilitation worldwide. Wainwright et al.
additionally advocate for patients have the authority to
autonomously manage various medical, lifestyle or
emotional aspects of their condition and are directed (using
technology) to develop long-term rehabilitation programs
[45], [55].

Most lung rehabilitation programs receive pre- and post-
bronchodilator preparation spirometry, carbon monoxide
diffusion capacity and motor skill tests. These tests are
used to allow for the appropriate exercise formulation of the
program and to provide a basis for post-program
comparisons. In order for physical education to be
successful, the exercise program must be adapted to the
individual, since the patient must overcome the physical
load that is already encountered in daily life [44].
Furthermore, cardiac rehabilitation centers need to develop
plans to manage cardiovascular complications in and can
adjust rehabilitation modalites due to virus-related
cardiovascular issues, even in the face of uncertainty
regarding medium- and long-term outcomes. They
recommend the adoption of new maintain a model of
cardiac rehabilitation support and continuous remote
locations, especially in a wide variety of contexts pandemic
[12). After the suspension of centralized cardiac
rehabilitation amid the pandemic, Babu and co-authors
suggested technological cardiac rehabilitation as a feasible
alternative model for providing such services to individuals
with cardiovascular ailments [1]. Thomas et al. and Yeo et
al. similarly support this innovative approach, contending
that the integration of technology into cardiac rehabilitation
programs could substantially improve them, not just but also
in its aftermath [40], [50].

S. Negrini et al. reported on their experience with
telerehabilitation, which received and highlighted the
positive outcomes achieved with telerehabilitation; H.
Shanthanna et al. reviewed the management of patients
with chronic pain and highlighted the importance of elective
surgical procedures through telemedicine and emphasize
the importance of maintaining and providing continuous
medical and psychosocial support. After the initial
assessment, patients with cardiopulmonary symptoms,
patients with a complicated course due to venous
thromboembolism and heart disease, and patients
hospitalized with acute COVID-19 are usually subjected to a
6-minute walk test. Although it is not designed as an oxygen
titration test, it is a good indicator of physical and respiratory
function and can identify any oxygenation problems that
help explain the patients shortness of breath.
Measurements of oxygen concentration at night are
typically performed unless the patient is symptomatic during
sleep (e.g. It is performed if recurrent wakefulness, chest
pain, shortness of breath) or if no underlying serious heart
or lung disease is suspected [31].

McNeary suggests should engage in rehabilitation,
conducted in a secure setting that safeguards both staff and
patients, to address resulting complications such as
prolonged immobilization-associated issues (e.g., posterior
reversible encephalopathy syndrome, neuromuscular
disorders, plantar flexor contractures, and wounds). For
most patients, arterial blood gas (ABG) is not normally

guaranteed. However, in patients with acute hypercapnia
requiring non-invasive ventilation (NIV) during acute illness,
ABG will take into account low Spo2 to detect abg and
potential hypoxemia in patients with unexplained symptoms,
as well as further management, especially in patients
requiring continuous NIV [24].

Many COVID-19 need rehabilitation services, including
physical and occupational therapy, pulmonary or cardiac
rehabilitation, speech therapy and swallowing therapy. If
rehabilitation services are indicated, it makes sense to refer
the patient within 30 days of recovery from the initial
infection. Cardiopulmonary exercise test (CPET) is usually
not required unless dyspnea is explained; CPET is used to
determine the etiology of symptoms and also to determine
the pathogenesis of pulmonary or physical rehabilitation
[48],[54].

They outline C. Zheng's exercise regime, which
incorporates "aerial cycling," squats, and bridge exercises.
“Aerial cycling" involves lying on the back and bending the
knees to simulate cycling movements, while the "bridge"
exercise involves raising the hips off the bed. Squats are
executed by transitioning from a lying position to sitting
upright. Respiratory rehabilitation for patients experiencing
breathing difficulties comprises respiratory muscle training
and expectoration sessions twice a week [38].

It is advised to continuously monitor the patient's clinical
status throughout the rehabilitation process and promptly
discontinue it if any Side effects happen to ensure the
safety of both staff and patients. Isolated individuals are
encouraged to use video recording and remote
consultations to conserve personal protective equipment
(PPE) and reduce the risk of cross-infection. Depending on
the patient's condition, rehabilitation can continue after the
isolation period [36].

Chinese qguidelines recommend different individual
programs depending on the type of disease. Patients with
mild symptoms are advised to exercise with low intensity.
Prolonged immobilization may lead to weakness and
inadequate sputum clearance, for which airway clearance
techniques and physical exercises are recommended.
Severe cases should receive prompt treatment, including
early mobilization, posture correction, and breathing
exercises, with activities adjusted based on the patient's
strength and cognitive status [17]. Respiratory management
primarily focuses on lung expansion and controlling sputum
production, while being mindful to avoid triggering severe
coughing or heightened respiratory effort. The selection of
therapeutic interventions should align with the patient's level
of consciousness and functional status. Breathing exercises
are not recommended for patients in critical or serious
condition. Following discharge, rehabilitation for patients
with a mild illness or without COVID aims primarily to
restore physical function and aid psychological adjustment.
This typically involves incorporating gradual aerobic
exercises to regain motor abilities and facilitate social
reintegration [51].

After discharge, respiratory encompasses a range of
exercises, including aerobic, balance, resistance, and
respiratory training. Although fatigue and Decadent
functional conditions improve in most patients, they can be
profound and last for 1, 3 months or longer, especially
among hospitalized people and intensive care unit survivors
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with common and uncomfortable symptoms. Fatigue and
decreased endurance can be directly related to physical
weakness caused by the virus, but this problem is usually
multifactorial with other factors, such as lack of nutrient
intake, musculoskeletal pain and myalgia, insomnia
November and many psychological symptoms of COVID-
19. Patients prone to fatigue should engage in intermittent
physical activity. Breathing exercises aim to enhance
respiratory function and address sputum production,
incorporating methods such as breath control, regulation of
respiratory rhythm, chest mobility exercises and respiratory
November training. The Chinese guidelines emphasize the
importance of using the assessment scale and evaluating
daily life activities to tailor rehabilitation programs
accordingly [34], [56].

Q. Li et al. stress the crucial role of rehabilitation in
enhancing reinstating independence in daily activities
throughout the COVID-19. They underscore the significant
advantages of initiating rehabilitation early, including
reduced hospital stays, complication prevention, and
enhanced functional capacity and clinical outcomes.
Telerehabilitation is hailed as a pioneering approach in
modern healthcare. Similarly, M. Ceravolo et al. advocate
for early rehabilitation patients under the supervision of a
multidisciplinary team, adhering to basic preventive
measures [6].

S. Bajwah and colleagues highlight the importance of
addressing symptoms and psychological aspects in severe
COVID-19 cases through a combination of pharmacological
and non-pharmacological methods, such as respiratory
techniques aimed at alleviating breathlessness. Borg and
Stam emphasize the necessity of rehabilitation for non-
COVID infected patients and the long-term involvement of
rehabilitation specialists due to potential complications like
cardiovascular, and neurological issues [2], [57].

J. Chaler et al. highlight the significance of rehabilitation
response plan, we advocate emergency rehabilitation with
multidisciplinary teams in intensive care units. C. Kiekens et
al. stress the need for individual rehabilitation interventions
in the post-acute phase, particularly for severe cases [7,21].

The results are usually good, and most symptoms
improve over time. However, there is a wide variability in
the time it takes for symptoms to resolve, and a small
proportion of patients have persistent symptoms for more
than 1 year. Inpatients are at long-term symptoms, such as
elderly patients, patients with existing comorbidities, and
complications [37], [40], [41].

Conclusion.

The growing number of COVID-19 infections worldwide
and the respiratory and neuromuscular effects it can cause
justify the need for a comprehensive rehabilitation process.
It should be begin early in the inpatient setting, focusing on
those patients who have completed two intensive care
units, and continue and progress in those patients who
have persistent COVID. A comprehensive initial
assessment is essential for rehabilitation in the community
at this stage.

This assessment should cover various aspects
including respiratory and musculoskeletal functions, overall
physical fitness, endurance, and strength training, with a
particular focus on respiratory muscle training. Additionally,
it's vital to consider the psychological and social aspects of

patients undergoing rehabilitation and ensure the availability
of resources to implement the recommended measures.
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Pestome

Beepenune. CornacHo [faHHbIM BcemupHoit opraHmsaumm 3gpaBooxpaHenusi, 10-20% B3poCnbIX NaLMeHTOB,
nepeHeclne COVID-19, MCNbITBIBAIOT ANUTENBHbIE CUMNTOMbI, KOTOPbIE NPOLOMKAKTCA C OCTPOroO Neproaa MHAEKLMN unn
NPOSBNSAOTCS CMNYCTS HEKOTOPOE Bpems nocne Hero. 10 gaHHbIM pasHbix aBTopos, oT 1% 4o 70% naumeHToB, nepeHecLumnx
CQOVID-19, ucnbITbiBaKOT HEBPOMOrNYECKIE CUMNTOMBI.

Llenb: aHanua nuTtepaTypHbIX JaHHbIX MO BONPOCY AONTOCPOYHBLIX HeBponoryeckux cumntomo COVID-19 y peTeit.

Crtpaterus noucka: [Mowck nutepatypbl 6bin nposeneH B 6asze MEDLINE/PUBMED pnsi BbisiBneHus pabor,
ucecnepytowmx anutensHoe TeyeHne COVID-19 y geten, ¢ ucnonb3oBaHneM crnegyrowmx knoyesbix cnos: «SARS-CoV-2»
unn «COVID-19» u «long COVID» nnn «post COVID» u «children» unu «pediatricy n «nervoussystem» unu «neurological».
B pesynbTtate noucka 6bi0 HaiaeHo 2997 UCTOYHMKA, U3 HIX 31 nccneaoBaHWe NOAXOAWNM MO KpUTepUsM oTbopa.

Pe3synbTatbl U 06cyxaeHne. Hanbonee yacTbiMi HEBPOMOrMYECKAMM CUMNTOMaMK, coobLLaemMbIMu y eTelt nocne
octporo nepuoga COVID-19, Obinu ronoBHble Gonu, Bbisensiemble 0T 0,5% ao 80% cnyyasx. B OCHOBHOM OHM
pacnpoCTpaHeHbl Cpean AeTel CTapliero Bospacta W NOAPOCTKOB. BTOPbIM BaXHbIM CUMNTOMOM OTMEYEHO HapyLueHWe
BKyca 1 060HsHMA ¢ yacToTom oT 0,3% no 84%. HapylweHne KOrHWTMBHBIX (OYHKUMIA, TaKWUX KaK YXyOLIEHWe namsti u
TPYAHOCTM C KOHLEHTpaLMen BHUMaHus, BcTpedanuch 8o 48% cnyyasx. o 33,3% geten umenu Hapylexue cHa. Momumo
TOTO PEruCTPUPOBANUCh: MWUanrusl, TOMNOBOKPYXeHWe, CyAoporW, TPeMOp U TUKA. EOWMHMYHBIMM  MccnemoBaHNAMM
coobLyanoch 0 TakUx CUMMTOMAX, Kak CryTaHHOCTb CO3HAHWUS, [e30pUeHTaLWs UMK COHMMBOCTb, 3aukaHue, napecTesus,
Wym B ylWaX, aTakCusl, HapylleHe Menkom MOTOpukM. CUMNTOM «TyMaH B rofioBE», KOTOPbLIA 4YacTO OMUCHIBAETCS Y
B3pOCTbIX, PEMUCTPUPOBANCS NMULLb B ABYX NEANaTPUYECKUX UCCNenoBaHusX. Takke B OOQHOM UCCrefoBaHun coobwmmm o
TakoM Cepbe3HOM HEBPOSIOMMYECKOM CUMMTOME KaK PErpecc passuTms.

BbiBoAabI.[lonrocpoyHble HeBponoriyeckne cUMnToMbl Y aeten, nepeHecwmx COVID-19, He SBNAKOTCA pPeaKoCThIO.
CaMbIMM YacTbIMW ONIMTENbHBIMW HEBPONOMMYECKAMM NPOSIBNEHUIMM Y [eTel Obinn ronoBHble 6onu, HapyLleHne Bkyca U
OOOHSIHUSI, KOTHUTMBHbIE AMCCYHKUMM U HapylleHue cHa. OTCYTCTBME [OCTAaTOMHOrO KONMYECTBA WCCredoBaHuiA,
HanpaBneHHbIX Ha WM3Y4YeHWe ANUTENbHBIX HEBPOMOTMYECKMX MPU3HAKOB Yy NEAMaTPUYECKUX NaLMeHTOB, CO34aeT
HeobXo4MMOCTb AanbHENLLEro M3y4YeHus AaHHOK Npobnembl.

Knioueeble cnoea: cocmosiHue nocie COVID-19, SARS-CoV-2, nocm-COVID-19, Hesponozsuyeckue cumnmombi,
HepsHas cucmema, demu.

Abstract
LONG-TERM NEUROLOGICAL MANIFESTATIONS
OF COVID-19 IN CHILDREN: REVIEW

Arailym K. Turmanbetova?, https://orcid.org/0000- 0002-9798-3702
Marzhan M. Lepesoval, https://orcid.org/0000-0002-4912-4229
Gulnaz S. Kayshibaeva, https://orcid.org/0000-0002-3431-7300

! Kazakh-Russian Medical University, Almaty, Republic of Kazakhstan.

Introduction. According to the World Health Organization, 10-20% of adult patients who have had COVID-19 experience
long-term symptoms that last from the acute period of infection or manifest themselves sometime after it. According to
various authors, from 1% to 70% of patients who have undergone COVID-19 experience neurological symptoms.

Aim: analysis of literature data on the issue of long-term neurological symptoms of COVID-19 in children.

Search strategy: A literature search was conducted in the MEDLINE/PUBMED database to identify works investigating
the long-term course of COVID-19 in children using the following keywords: "SARS-CoV-2" or "COVID-19" and "long COVID"
or "post COVID" and "children" or "pediatric" and "nervous system" or "neurological". As a result of the search, 2,997 sources
were found, of which 31 studies met the selection criteria.

Results and discussion. The most common neurological symptoms reported in children after the acute period of
COVID-19 were headaches, detected in 0.5% to 80% of cases. They are mainly common among older children and
adolescents. The second important symptom was a violation of taste and sense of smell with a frequency from 0.3% to 84%.
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Cognitive impairment, such as memory impairment and difficulty concentrating, occurred in up to 48% of cases. Up to 33.3%
of children had sleep disorders. In addition, myalgia, dizziness, seizures, tremors and tics were recorded. Isolated studies
have reported symptoms such as confusion, disorientation or drowsiness, stuttering, paresthesia, tinnitus, ataxia, and
impaired fine motor skills. The "fog in the head" symptom, which is often described in adults, has been recorded in only two
pediatric studies. Also, one study reported such a serious neurological symptom as developmental regression.

Conclusions. Long-term neurological symptoms in children who have had COVID-19 are not uncommon. The most
common long-term neurological manifestations in children were headaches, impaired taste and sense of smell, cognitive
dysfunction and sleep disorders. The lack of a sufficient number of studies aimed at studying long-term neurological signs in
pediatric patients creates the need for further study of this problem.

Keywords: condition after COVID-19, SARS-CoV-2, post-COVID-19, neurological symptoms, nervous system, children.

Tyvingeme
BAJNIANAPAOAfbI COVID-19-A1blH ¥3AK MEP3IMAI
HEBPOJOIrNAJNbIK KOPIHICTEPI: SOEBMETTIK LUONY

Apannbim K. TypmaH6eToBa?, https://orcid.org/0000- 0002-9798-3702
Map>xaHn M. Jlenecosal, https://orcid.org/0000-0002-4912-4229
FyneHas C. Kanmuumbaesal, https://orcid.org/0000-0002-3431-7300

'KasakcTaH-Peceit MeaMuMHanbIK yHuBepcuTeTi, AnMarThbl K., KazakctaH Pecny6nukachbil.

Kipicne. [lyHuexysinik AeHcaynblk caktay YMbIMblHbIH, ManiMettepi 6orbiHwa COVID-19 xyKTbipFaH epecek
nauueHTTepaiH 10-20% mHbekuMaHbIH xegen keseHiHeH bactanbin Hemece ofaH bipa3 yakpITTaH keniH nainga bonbin y3ak
Mep3im Boibl xanFacaTblH 6enrinepai cesiHedi. ©pTypni asTopnapabiH, antybiHwa COVID-19 xyKTbipFaH HaykacTapablH
1% -paH 70% -Fa pewiHi HeBponorvanblk benrinepai cesiHeai.

Makcatbl: Gananapgarbl COVID-19 ysak Mep3iMai HEBpOMorMsnblK cUMATOMAapbl Maceneci GoibiHwa aaebuet
[EepeKTepiH Tanaay.

Isgey crtpateruacbl: «SARS-CoV-2» Hemece «COVID-19» xoHe «long COVID» Hemece «post COVID» xoHe
«children» Hemece «pediatricy xoHe «nervous system» Hemece «neurologicaly KINT ce3depiH naiganaHa OTbipbIn,
Bananapgafbl COVID-19-abiH, y3aK afbiMblH 3epTTENTIH 3epTTeynepai aHbiktay ywiH MEDLINE/PUBMED-Te apebueTTik
i3agey xyprisingi. I3gectipy HeTwkeciHae 2997 pepekke3 Tabbingbl. OHbIH iWwiHae 31 3epTTey ipikTey TanantapbiHa cail
6onapl.

Hoatnxenep meH nikipranac. COVID-19-abiH xeden keseHiHeH KeliH Gananappa TipkenreH eH Xui kesgeceTiH
HeBponoruanblk cumntom 0,5% - 80% xarnaiina kesgeceTiH 6ac aypybl 6onabl. Onap HerisiHeH epecek xacTafbl bananap
MeH xacecnipimaep apacbiHga xui keagecefi. EkiHwi maHbi3gbl cumntom xuiniri 0,3%-gaH 84%-ra geniH bonatbiH foMm
MeH wicTiH Oy3binybl Gongbl. XKagtbiH, Oy3binybl xoHe 3ediHhi TypakTaHOblpy KUbIHAbIKTapbl CUSKTbI KOTHWUTMBTI
yHKUMsAHbIH, Oy3binybl 48% xarmaiaa opblH angbl. bananapgbiH 33,3%-biHAa YMKbIHBIH Oy3binybl 60nabl. CoHbIMEH
KaTtap, muanrus, 6ac anHany, Kypbicynap, TPeMOp XaHe TUKTep Tipkenai. A3faraH 3epTTeyniep CaHaHblH LiaTtacybl,
OafpapablH Oy3binybl Hemece YIKbIWBINABIK, KEKEWTEHy, MapecTeans, KyfakTarbl LUybI, aTakcus XaHe ycak
MOTOpUKaHbIH, Oy3binybl cusiKTbl Oenrinep Typanbl xabapnapbl. Epecektepge i cunattanatbiH CAMNTOM Bonbin
TabbinatblH «MM TyMaHbl» TEK €Ki neguatpusnblk 3epTreyde xabapnaHgbl. CoHbiMeH kaTap, 6ip 3epTTey aybip
HEBPOMOMMANbIK cuMnTOM 60MbIN TabbinaTbliH AamMyAblH, PETPECCUACH Xalinbl xabapnagp!.

KopbitbiHabl. COVID-19-gbl  GacbiHaHa eTkepreH 6ananapgblH apacbiHha y3ak Mep3iMai  HeBpOonorvsblk
cumnTomaap cupek emec. bananapgarbl eH, xwi ke3geceTiH y3aK Mep3iMai HeBPONOTUANbIK kepiHicTep Bac aypybl, AoM MeH
WiCTiH, By3binybl, KOTHUTUBTI AUCHYHKUMS XSHE YNKbIHbIH By3binybl Gongbl. Meguatpusnblk HaykacTapaa y3ak Mep3imai
HeBponorMAnbIK 6enrinepai 3epTTenTiH 3epTTeyNepAiH XeTkinikTi 6onmaybl 6yn MaceneHi ofgaH api 3epTTey KaxeTTiniriH
Tyablpagbl.

Tylindi ce3dep: COVID-19-0aH keliiHei xardail, SARS-CoV-2, nocm-COVID-19, HegponoeusinbiK beneinep, xyike
Xyteci, bananap.
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Beepexue

Mpowepwass  naHgemms  COVID-19  BbisBana
3HauMTENbHYI0 3ab0NEeBaeMoOCTb M CMEPTHOCTb BO BCEM
mupe. CornacHo paHHbiM BO3, Ha uoHb 2024 ropga BO
BCEM MMpE 3aperucTpupoBaHo Oonee 775 munnuoHa
NOATBEPXAEHHbIX chyyaeB 3abonesanus u bonee cemu
MUNIOHOB NeTanbHbIX ncxodos [54]. detv ot 0 go 18 ner,
3apaxeHHblx Bupycom SARS-CoV-2, coctaBnsor 2-6%
BCEX 3aperncTpupoBaHHbIx cnyyaes[41, 49]. Yuutbigas, uto
y [geteir 3aboreBaHne B OCHOBHOM  MpOTeKaeT
BeccumnToMHO MK B nerkon dopme [1, 31, 41, 47], atn
Unpbl  MOTYT He B MONHOW  Mepe  OTpaxatb
AencTBUTeNbHOE YMCno aeten, 3apasmslumxcs SARS-CoV-
2. Wccneposanne, npoeegeHHoe B CLUA ¢ onucaHuem
3NMAEMUONOMMN OCTPbIX MH(EKLMU ObIXaTenbHbIX NyTen y
[EeTeN, NpoaHanuaupoBana MoNOXWUTENbHYI0 peakuuio Ha
pecnupaTopHble naToreHbi no pesynbTatam
mynbTunnekcHon MLUP 8 nepuog ¢ 2018 no 2023 rog. Mo
uToram 93TOr0 UCCregoBaHWs OblNo BbISBMNEHO, 4TO 3a
ykasaHHbIn nepuog Haubonee pacnpoCTPaHEHHOM OCTPOM
pecnupaTopHON UHGEeKUMER y aeteit Obin
PVUHOBMPYC/3HTEPOBMPYC — YernoBeka. Takas  KapTuHa
coxpaHsinacb 1 Bo Bpemst naHgoemun COVID-19. Tem He
MeHee, MHOTOYMCIIEHHbIE UCCNEefoBaHUs [0Kas3biBalOT TO,
uto 6pemst SARS-CoV-2 okasanock 6onee owytumbim [48]
n COVID-19 saBnseTcs Gonee TsxenbiM 3abonesaHuem no
CPaBHEHWID C CE30HHBIMW OCTPbIMW  PECMMPATOPHBLIMM
3abonesaHusMu [6].

BaxHon npobnemoir COVID-19 saBnsetcs T0, u4TO
MHOrMMe NauueHTbl UCMbITLIBAKT LUTENbHbIE CUMMTOMBI,
KOTOpblE MPOJOMKAKOTCA C OCTPOro Mepuopa WHMEKLnM
WK NOSIBNAKTCH CMYCTS HEKOTOPOE BPEMs MOCME HEro.
CornacHo AaHHbIM BcemupHoi opraHusauum
3npaBooxpaHerns (BO3), 10-20% B3pocnbix NauyueHToB,
nepebonesimx COVID-19, UMeKOT AnuTesNbHble CUMNTOMbI
[55]. Co BpemeHeM CTano fCHO, YTO AETW, TaKkKe Kak U
B3pOCNblE, MCMbITLIBAIOT CXOXWE CUMMTOMbI, KOTOpbIE
MOryT BMMATb Ha UX TMOBCEAHEBHYW kM3Hb. [lo
onpegeneHuno BO3, coctosHue nocne COVID-19 y geten v
NOAPOCTKOB — 3TO COCTOSHME, BO3HWKWIMIA Yy nuy €
NOATBEPXAEHHON 1Nk BeposiTHON MH(ekumen SARS-CoV-2
B aHaMHese, npu NosiBNEHUN CUMNTOMOB
MPOLOSIKMTENBHOCTBIO HE MeHee 2 MeCsLEB, KOTopble
nepBOHaYanbHO BO3HWKNM B TeYeHWe 3 MecsueB nocne
ocTtporo 3abonesaHus COVID-19 n 0Obl4HO BIMAKOT Ha
MOBCEAHEBHYID XM3Hb. CUMNTOMBI  MOMYT BO3HWKaTb
BNepBbIE MOCNE NEPBOHAYANLHOMO BbI3OOPOBMEHNS OT
COVID-19 wunn coxpaHaTbCs nocne nepBoHaYanbHoro
saboneBaHus,  Takke  MoryT  konmebaTtbCcs  Wnm
peuMamBMpoBaTL C TEYeHMEM BpemeHu. B otnnume ot
onpegeneHus coctosHusa nocne COVID-19 y B3pocnblx,
[€Tell  BbISBMEHWE [OOMONHUTENbHbIX  AWMarHo3oB  He
WCKMoYaeT anarHo3 coctosHus nocne COVID-19 [56].

Ha cerogHsilWHWiA [eHb  CYLECTBYIT  HECKOMbKO
0ObsicHeHUin pa3suTus coctosiHus nocne COVID-19. Ectb
Takue 0OBbSCHEHUS MeXaHn3Ma pas3BuUTUs 3TOr0 COCTOSHUS,
Kak  aKTMBauus  MPOTUBOBMPYCHOTO  BPOXOEHHOTO
WMMyHUTETA U MHOYKUMS WHTepdepoHa [42], cToilkas
SHOOTENMonaTUen 1 NOBLILLEHWE CBEPTLIBaHUS KpoBw [15],
COXPaHSIOLLMIACS pe3epByap akTUBHOrO Bupyca [46] u
Hanuume ayToaHTUTEN, BUPEMUN, PEaKTUBALMS NATEHTHbIX
BMPYCOB BO BpeMS MepBMYHOrO 3apaxeHuss SARS-CoV-

2[45] y nauMeHToB, MMEIOWMX [ANUTEMNbHbIE CUMMTOMbI
nocne COVID-19. CornacHo AaHHbIM GpUTAHCKNX YYEHbIX,
VMMyHHas Jucperynauus, BCMeACTBME HapylleHus T-
KNeToK, NpWBOAUT K ANMTEMbHBIM  CUMATOMaM nocne
COVID-19 [25]. Hannune ouauMMyHUM y NauMeHToOB nocne
COVID-19 Takke coobLMnM MONMbCKME YYEHbIE, KOTOPbIE
OOHapyXunu  BUCYHKUMOHANBHYID — WCTOLLEHHYl [
crapetoyto nonynsaumo CD8+ y nauMeHToB C TsenbiM
TeyeHnem COVID-19. Takue xe U3MEHEHNS UrpatoT porib B
pasnuyHbIX 3ab0MNEBaHNAX WM COCTOSHMSX, CBA3AHHBIX C
XPOHWYECKON WMMYHHOW aKTWBaUMEeW, Takux kak, BWY-
VHEEKLMS, paK, BHYTPUKIIETOYHbIE MHEEKLK,
XPOHUYECKME NeroyHble 3aboneBaHus U ayTOMMMYHHbIE
3aboneBaHus. 310 B CBOW OYepedb MOXKET OOBLACHUTH
passuTUe AYTOUMMYHHBIX 3abonesaHuu nocne
nepeHeceHHON KOPOHaBMPYCHOM MHGEKLMM, KOTOPbIE 4acTo
HabntopgaoTcs Ha npaktuke [51]. Takke ogHUM U3
BO3MOXHbIX NATOrEHETUYECKX MEXaHWU3MOB YCTanocT! npu
coctosHmm  nocne  COVID-19  paccmartpusaroTcs
MWUTOXOHApWanbHass — OUCYHKUMS WU OKUCAMTENbHBbINA
CTpecC, KOTOpble SIBMATCS OLHWM W3 MPUYMH CUHApOMA
XPOHWYECKOM ycTanocTu [52].

PacnpoctpaHeHHocTb  coctosiHug  nocne COVID-19 y
JeTen  3aMeTHO  BapbupyeTcs B 3aBMCMMOCTM  OT
uccnenoBaHns 1 coctaensiet ot 4% oo 66% cnyyaes [10, 27,
33, 44, 53, 57]. Ho yuatbiBas Macwitab naHgoemuu, Mbl
JOIDKHbI MOHMMATh, YTO Ta Manas OO Cry4YaeB MOXeT
OKasaTb  CyLIECTBEHHYl0  Harpysky  Ha  30OpOBbE
MoApacTaloLLEro MOKOMEHUS U Ha 3apaBooxpaHeHne. MHorve
WCCNEeOBaHWS € BKIHOYEHMEM  KOHTPOIBHOM  rpymnbl,
MOKa3bIBaKoT, 4TO CTONKWE CUMMTOMBI 60Mee pacnpoCTpaHEHbI
y deteit nocne 3apaxeHnss SARS-CoV-2 B cpaBHeHWM ¢
KOHTpornbHOM rpynnon [8, 9, 32, 43). Takke B uccnenoBaHum
npoeegeHHom Morand A. u 0Op. ¢ ucnonb3oBaHuem 3T
TONOBHOMO MO3ra Y fieTen W B3POCHbIX, Y ieTe C AnUTEmNbHbIM
COVID-19  Obiru  OBHapyxeHbl — MOXOXWE  MOQEnM
rnomeTabonuama [ '8 F-OI, 4To 1 y B3pOCnbIX, KOTOPbIE He
3aBUCENM OT BO3pacTa W NEPBOHAYATbHON THKECTU MHGEKLMN
[34]. 310 B CBOW OYepeab MOXET TOBOPUTL O TOM, YTO
KONMYECTBO NEAMATPUYECKUX MALMEHTOB C COCTOSHNEM NOCTe
COVID-19 moxeT 6biTb ropa3no Oomnblue, Tak kak OHW B
QorblUMHCTBE  CIy4yaeB  He  OMarHOCTUPYKTCS  BBUAY
npeobnagaHnst y HUX OECCUMMTOMHOTO W NErkoro TeyeHus
3aboneBaHns 1 BO3pacCTHbIX OCOBEHHON  HOpPMUPOBaHMS
kanob. K Tomy e HeusBecTHO, kakue MOryT 6biTb
MoCneaCTBIS 3TOTO COCTOSIHUS 7151 pa3BUBAKOLLErOCs MO3ra.

OcHoBHbIMK cumnToMamu coctosHre nocne COVID-19
y feTeil SBNSAKTCS CUMNTOMBI CO CTOPOHbI PECTINPATOPHOIA
CUCTEMBI, HEPBHOW CUCTEMbI U KENYAOYHO-KULLEYHOTO
TpakTa [7, 26].

Mo [aHHbIM pasHbiX aBTOPOB, JOSSI HEBPOMOrNYECKON
CAMNTOMATVKA  MPWU  COCTOSIHUM  nocne COVID-19
cocTasnsieT ot 1% po 70% [4, 17, 33, 35, 39]. Tem He
MeHee, MaclTabbl NpOLeALLe NaHAEMUN 03HAYaKT, YTO
Jaxe Heborbluas YacTb 3TVX 3MM30L0B MOXET NMPUBECTM K
OOnbLLOMY YMCITy CIyYaes.

Llenb: aHamu3 nuTepaTypHbIX [faHHbIX MO BOMpOCY
J0nrocpoyHbIX HeBponoruyeckux cumntomos COVID-19 'y
neten.

Crparerus novcka. bbin npoeeseH NoOUCK NuTepaTypbl
B 6ase MEDLINE/PUBMED ro Teme AnMTeNbHOTO TeYEHMUs
COVID-19 y petei. B npuoputeTe paccmatpuBanu
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OpUrvHanbHbIE 1CCreaoBaHus. Ml BKIHOUMIMN
obcepBaLMOHHbIe (nonepeyHble " KOropTHble)
NCCNEedOBaHWS, WCCNEOOBaHWA  «Cy4Yal-KOHTPOMbY U

MCCNEROBaHWA Cpean B3pOCMbIX C BKIIOYEHWEM [eTen.
Vcnonb3oBanuch  criedylolume  KIoyeBble  c€noBa  Ans
noucka: «SARS-CoV-2» unn «COVID-19» n «long COVID»
i «post  COVID»  u  «children».  ®unbTpsbl
MCMONb30BaNUCh ANS BKIHOYEHUS AeTel W NoapocTKoB B
Bo3pacTte < 18 neT 1 NONHOTEKCTHbIX CTaTeN.

Kpumepuu sknroyeHus:

- 0bcepBaunoHHbIE KCCneaoBaHus (MPOJOMbHbIE 1
nonepeyHble), B TOM  YUCMe  BKITIOYEHHble B
PaHOOMM3MPOBAHHbIE KOHTPONMpYeMble UCCnefoBaHus ¢
cBOBOAHbLIM JOCTYNOM K NONHOMY TECTY;

- ccnenoBaHmMs, NpoBeeHHbIE cpean aeTen ao 18 net
WNK C BKMKOYEHNEM 3TOMN KaTErOpUM Y4aCTHUKOB;

- BETV 1 OAPOCTKU C JOKYMEHTANbHO NOATBEPKAEHHO
nHekumen SARS-CoV-2 no KnuMHUYECKUM, BU3yanuanpyto-
WM Unn nabopaTopHbIM KPUTEPUAM C OLEHKOW CUMMTO-
MOB MInM NOCINEACTBUIA HE MEHEE YeM Yepes YeThIpe Hepe-
N1 nocrne 3apaxeHus, BKMoYas aeTeil ¢ 6eCcCUMNTOMHON
WA NErkoi CUMNTOMATUYECKON UHADEKLIMEN.

B HaineHHbIX uccnepoBaHusx 0coboe BHUMaHue 6bino
yOeneHo HEeBPOMOrMYECKUM CUMMTOMAaM, MMEIOLAMCS Y
YYaCTHMKOB.

Kpumepuu uckmtoqeHus:

- WCCNeRoBaHus, NPOBEAEHHbIE CPEdM YHYACTHWKOB
crape 18 ner.

- MCCrefoBaHuUs, He BKMYalowue HabnoaeHue 3a
nauueHTamn nocne octporo nepuoga COVID-19, Takke
nccnefoBaHWs No BakUMHALMK cpeay OeTei.

Bcero 6bino HangeHo 2997 UCTOYHMKA. 57 UCTOYHMKOB
Obimn  oTOOpaHbl B COOTBETCTBMM C  KPUTEPUSAMN
BKIloyeHus. CpaBHUTENbHLIN aHanua Bbin caenaH no 31
MCCNEROoBaHWAM, NOAXOAALMM Mo Lenu 3anpoca. M3 Hux
21 KOTOPTHble  WCCnemoBaHus, 9 nomepeyHble
nccregoeanus, 1 cepuss  cryyaes, KkoTopble  Obinu
nposeaeHbl B 18 cTpaHax.

PesynbTaTtbl aHanu3sa

OpHo wuccnepoBaHne 6biNO peanu3oBaHO B pamKax
mexayHapogHoro npoekta Pediatric Emergency Research
Network, B KOTOPOM NpuHAAK yyacTue 8 cTpaH (ApreHTuHa,
Kanapa, Kocta-Puka, Wranua, T[laparsai, CuHranyp,
Wcnanua, CLUA) n ogHO COBMECTHOe WccrefoBaHue,
nposegeHHoe B Bernmkobputanm n  CLIA. 13
MCCMEROBaHWA  BKIMKYANM  KOHTPOMNbHble  rpynmbl. B
OCHOBHOM COOp AaHHbIX MPOBOAMUNCS NOCPEACTBOM OHNAH
(10 umccneposaHun) W TenedoHHOro (7 MccrepoBaHum)
onpoca. B 4 uccnegoBaHusx NpoBenu NUYHbIA ONPOC Mpu
noceLLeHnm MeZINLMHCKUX OpraHu3aumm, 0fHO
MCCNeRoBaHNe OCHOBLIBANOCh HA POAMUTENBCKUX OT4YETax.
Tonbko B 8 WCCNEQOBaHMAX MPUMEHSMN  KIMHUYECKYHO
OLEHKYy 4 B OOHOM MCCMEAOoBaHUN TenedoHHbIA Onpoc
COBMeLLany ¢ KnHu4eckoi oueHkoi (Tabnuua 1).

OmvH M3 nepBbiXx COODWEHMA O MOCTKOBMAHOM
cuHapome y AeTeir Obino cpenmaHo Hosibpe 2020 ropa
WwBeenckuM yyeHbiM Ludvigsson J.F., kotopblii coobuwun,
YyTO  JJMTENbHbIE  CUMMTOMbI nocne  OCTpOW
KOPOHaBMPYCHOW  MHGDEKLMM, CXOXUe C  B3POCIbIMK,
Habniopatotcs M y aeteit. OH npuBen faHHble 5 geten, y
KOTOPbIX OblN AnMTENbHbIE Xanobbl HAa YTOMISEMOCTb,
OfblLLUKy, Taxukapguio, TonoBHble 6omw, HapyleHue

KOHLEHTpaUMM W BHAMAHUS, MbllieyHylo 6onb 1
rONIOBOKPY)XEHUE. DTN CUMNTOMbI Yy AeTel COXpaHANUCh B
TeueHue 6-8 mecsaues [28].

B NPOCNEKTUBHOM KOrOpTHOM HOPBEXCKOM
uccnefoBaHui, BknoyaBwum 16 geteir B Bodpacte ot 0 go
15 neT (cpemHwit Bo3pacT 8 neT), CTOMKME ANUTENbHble
cumnToMbl oTMevanueb y 13%. Y atux geten o 6 mec
COXPaHSANUCh HapyLUueHe 0boHsHUS 1 Bkyca [12].

Bonee «kpynHoe nonepeyHoe uccnenoBaHue 6bino
nposefeHo B Wtanuu. Buonsenso D. et al. obcnenosanm
129 peten ot 0 go 14 net (cpeaHuii Bospact 11 + 4,4 roga)
1 U3YYUIM PasHyIo CTEeNeHb TSXKECTM OCTPOro 3aboneBaHus,
HauMHas oT 6eCcCMMNTOMHOTO [0 TSKENOrO TEYEHUs.
Hanbonee yacto BCTpeYaeMbiMW  HEBPOMOrNYECKMM
cumnToMamu Obinu Becconnnua (18,6%), yromnsemocTb
(10,8%), mblweyHble Gonmn (10,1%), a Takke TPYGHOCTM C
koHueHTpauuen BHumaHus (10,1%). OTM cumnToMbl Y
peTei coxpansnuce >60 AHei nocre nepBOHaYanbHOMo
AmarHo3a [18].

OTO ke rpynnon  ydyeHblx ObinO  NpoBeAeHo
uccnegosaHne cpean nogpoctoB 16-18 net, koTopble
NPOBENN OMNpPOC Ha OHManH-nnatgopMe cpean AeTen
Benukobputanum n CLIA. Bo Bpems uccnenoBaHust
oueHuBanocb BnusHWe anutensHoro  COVID-19  Ha
MncUxM4eckoe u pusnyeckoe 30opoBbE NOLPOCTKOB. o ero
pesynbTatam OOMbLLON NPOLEHT NOAPOCTKOB NPEAbABNSANN
HEeBpONOr1yeckme xanoosl. Hanbonee
pacnpoCTPaHEHHbIMM HEBPOMOTUYECKMMI CUMMTOMaMK Y
nogpocTkoB Obinu ronoeHble 6omu (78,6%), MbllueyHbIe
borm  (68,4%), HeobbACHMMAs  pa3gpPaXUTENBHOCTb
(51,4%), ronosokpyxeHnue (48%). Kpome Toro otMeuanuch
TakMe CUMNTOMBI, Kak TUkM (9,2%) n 3aukanus (7,8%). Y
3TUX NoapOoCTKOB nepcucTupyioLme CUMNTOMBI
coxpaHsnuck B cpegHem 8,2 mecsues [17].

B LUBEACKOM 1ccnenoBaHum 55 nete,
rocnuTanuavpoBaqHbiMmu no noeogy COVID-19, Haxogunuch
nog, HabmtogeHvem ot 123 0o 324 pHeir. Y 12/55 (22%) peteit
ObInK NOCTOsHHbIE CMNTOMBI. CaMbIM PacnpoCTpaHeHHbIM 13
HUX Bbina ycranocTs (8/12). Y 4/12 nauueHToB B BO3pacTe 4,
14, 15 1 16 neT ObINN MHOXECTBEHHbIE TSXKENbIE CUMMTOMbI,
Takue Kak, YCTanocTb U romfoBHble 6onu wnm mMuanmm,
KOrHUTWBHbIE TPYOHOCTY [44].

CnepytoLmm, OQHUM U3 KpYNHbIX UCCNEAO0BaHMIA, Bbino
uccnenosaxue .M. Osmanov et al., B koTopom Habnoganu
3a 518 geTbMu nocne BLINUCKKM W3 CTaUMOHapa, Kyda OHM
Obinn rocnutanuanposasl ¢ COVID-19. 126 (24,3%) u3
HUX cooblannM o CTOMKMX cuMMTOMax. Ycrtanoctb - 53,
(10,7%), HapyweHue cHa - 36 (6,9%) M CceHCOpHble
npobnemol - 29 (56%) O6biM  cambiMu  yacTo
BCTPEYaoLMMMCS npusHakamun. M3 Hux y 3% nayuueHToB B
LOMrOCPOYHON nepcnexT1ee Habntopanmch
HeBponoruyeckue npobnemsi [35].

CornacHo pesynbTaTtam [pyroro MccreqoBaqus,
NpOBeAEHHOM OPUTAHCKAMKU YYeHbIMM C  MOMOLLbIO
mMobunbHoro npunoxenus, y 4,4% (77/1734) peteit ¢
MONMOXWUTENbHBIM aHann3om Ha Bupyc SARS-CoV-2
ObInn AUTENbHBIE CUMNTOMBI B TeyeHue 28 gHen, a y
1,8% (25/1379) peteit cuMnTOMbI COXpaHsnucb o 56
OHeit. CpeaHas cumnTomMaTMyeckas Harpyska coctaBsuna
8 cumnTomOoB 3a Bce Bpems HabnoaeHus. OgHako nocne
28 [OHA cumnTOoMaTtWyeckas Harpyska CHu3unacb go 2
CHMMTOMOB.
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Yacro, BbISIBISIEMbIMM HEBPONOTMYECKUMN
CUMNTOMaMM, KOTOpble WCTbITbIBANM 3TV 77 feTeit 3a BCIo
nx 6onesHb, bbinu ronosHas bonb (60 petent [77,9%]) un
aHocmus (60 peten [77,9%)]). Takxe 84 (14,3%) n3 588
peTei mnaguwero Bospacta 1 300 (26,2%) u3 1146 aeten
CTapLlero BoO3pacTa XanoBanuCb Ha TOMOBOKPYKEHME.
Hanboree  pacnpoCTpaHeHHbIMM  HEBPOMOrUYECKUMU
CUMNTOMaMW y fJeTeit C ANUTENbHbIMA - CUMNTOMaMM,
coxpaHsowmmmcs Gonee 56 aHen, Obinu aHocmusa (21
pebeHok [84,0%]) n ronosHas Bonb (20 geteir [80,0%)).
Bbin 1 cnyvair TukoB. Y Heckonbkux geten (15 peted,
0,9%) B koropTe C OTPUUATENbBHbIM  pe3ynbTaTOM
TECTMPOBAHUS CUMNTOMbI COXPaHANMUCh, MO KpaliHen Mepe,
28 [OHei; oOHAKO y 3TWX AETelt Ha MPOTSKEHWM BCeM
BonesHn Habniopanoch Gornbliee KOMMYECTBO CMMMTOMOB
(9 cumnTomos, IQR 7:7-11-0 npotus 8, 6-9) n nocne 28-ro
pHa (5 cumntomos, IQR 1-5-6-5 npote 2, 1-4), yem y
AEeTeN C MOMOXWTENbHbIM pesynbTatom Tecta Ha SARS-

CoV-2[33].
Roge I u cooasmopbi NpOBENM  KOTOPTHOE
uccnegoBaHMe € yyactmeM 236 neanaTpuyecKMx

naumeHtoB ¢ COVID-19 w142 nauueHTa rpynnbl
cpaBHeHus. CpepgHee Bpemsi HabmnwogeHus ¢ MOMeHTa
MOSIBMIEHMS OCTPbIX CMMNTOMOB cocTaBuno 73,5 gHs (IQR;
43-110 gHen) B rpynne naumentoB ¢ COVID-19 n 69 gHen
(IQR, 58-84 gHs) B rpynne cpaBHeHus. Hanbonee yacTbimm
cumnTomMamn  cpegu  naumeHtoB ¢ COVID-19  Bbinm
nocTosiHHas  yctanocTb  (25,2%), pasmpaxuTensHoOCTb
(24,3%) n wu3meHeHus HactpoeHns (23,3%), a TaKke
ronoeHble 6orm  (16,9%), puHopes (16,1%), Kawenb
(14,4%) v anocmus / pucresans (12,3%). Kpome Toro, y 105
(44,5%) nauwentoB ¢ COVID Habnioganuch CTOMKKe
cumMnToMbl nocrne 12-HegenbHoro nepuoga HabmoaeHns,
npu 3TOM Haubonee yacTbiMM Bbinu Pa3apPaXUTENBHOCTb
(27,6%, N = 29), nameHeHus HacTpoeHus (26,7%, N = 28) u
yctanocTb (19,2%, N = 20) [38].

Wccnepoeanne,  npoBedeHHoe  Radtke T.  u
coagmopamMu, BbISIBUO  HU3KYI0  PacnpOCTPAHEHHOCTb
CUMNTOMOB CBSI3aHHbIX COCTOsiHMEM mocne COVID-19. B
nccnepoBaHne Obinn BKITIOYEHbI AETU LKOMBHOMO BO3pacTa
C Cepono3NTWUBHBIM W  CEPOHEraTUBHbIM  pPe3yNbTaToM
aHanusa Ha aHTuTena k SARS-CoV-2. 4% cepono3nTuBHbIX
peter u 2% cepoHeraTMBHbIX [AeTelm CcooOwWmnmM, Mo
kpaiHeit mepe, 06 1 cumnTome, npogonxaroLiemcst 6onee
12 Hepenb. Hambonee yacTo  BCTpEYAKLWMMUCS
CUMNTOMaMW y CeponosuTiBHbIX Obinn yctanoctb (3%),
TPYOHOCTU  C  KOHUEHTpauuen BHUMaHWa (2%) u
noBbILUEHHAs NOTPeBHOCTL BO CHe (2%) [37].

B uccnenosaHuit, npoeefeHHoM Ashkenazi-Hoffnung L.
U dp. ObINN BbISBMEHBI TAKME HEBPOMOTMYECKNE CUMMTOMbI
kak ytomnsemoctb (64, 71,1%), mmanrus (41, 45,6%),
napecteaun (26, 28,9%), ronosHas Gorb (26, 28,9%),
aHocmusi-areBaust Unu  napocmus/ayocmus (23, 25,6%),
ronosokpyxeHue (17, 18,9%), HapyweHue namstu (16,
17,8%), Tpemop (12, 13,3 %), 3aTpyAHEHUE KOHLEHTpaLuM
BHUMaHus (8, 8,9%), obocTpenne Tuka (2, 2,2%), WwWym B
ywax (1, 1,1%). 370 uccnesoBaHue BbI3Ban UHTEPEC TEM,
yTo y 2 feten (2,2%) 6bin Takoi cepbeaHbId CUMNTOM, Kak
perpecc  pasBuTMs,  KOTOPbIM  He  uMen  Apyrux
anbTepHaTUBHbIX 06BACHEHUM [4].

Miller F. u dp. npoBenn oHnaiH-onpoc 5032 geten
LOMOXO03ICTB AHMMMM M Yanbca. bbino obHapyxeHo, 4To

2,6% peten n nogpoctkoB (129/5,032 pebeHka; 95% QW
2,1-3,0%) wmenu nepcuctupyrowme cumntombl u 4,1%
(43/1062 pebeHka; 95% W 2,9-5,4%) u3 Hux Bbinun geTei,
Y KOTOpbIX B aHamHese 6bina uHgekums SARS-CoV-2 go
MoSIBNIEHNS 3TUX CUMNTOMOB. [eT ¢ uHekumeir SARS-
CoV-2 B aHamHe3e B 1,8 pasa uvalle coobLyanm o CTOMKNX
CUMMTOMAX MO CPaBHEHWIO C AETbMU HE WMEBLUMX 3TO
3abonesaHne B aHamHe3e. CpedHsis NPOAOMKUTENBHOCTb
CTOMKMX CUMNTOMOB cocTaBina 33 aHs. ®aktopamu pucka
pasBUTMS  CTOMKMX  CMMMTOMOB  OHM  BblZenunu
MOAPOCTKOBbLI BO3PacT W XpOHWYeckoe 3abonesaHue B
aHamHese. YyTb 6onblue 15% geTeit cooBWMM O CTOMKMX
HEBPONOTMYECKMX CUMMTOMAX, TaKMX KaK KOTrHUTUBHbIE
HapyLUeHWs/«TyMaH B ronose» W ronosHas 6onb [32].

Habnionehme B TeueHue 6-18 wmecsueB (cpepHsst
MPOROIMKATENBHOCTb HabmnioaeHUs 9,8 MeCALIEB) UTaMNbSHCKNAX
y4eHbIX 3a 417 netbMu, rocnutanuanpoBaHHbix ¢ COVID-19,
BbISBUMO, YTO 8,4% AeTeit uMenn XxoTts Obl OOMH CUMMTOM
yepe3 4 1 12 Hepenb nocne 3apaxenns SARS-CoV-2 n 25
JEeTen BCe elle MMerM CUMMTOMbI Yepe3 6 MecsueB nocre
3apaxeHus. Y 8 aeteii Habmtoganuch Takue HEBPOMOTUHECKUE
MPU3HaKN KaK HapyLLEHe MESTKON MOTOPHKW, FONIOBOKPYKEHME
“ npobrembl C paBHOBECMEM, 2 [AETEA XaroBarucb Ha
reMukpaHmto [24].

Asadi-Pooya A.A.u dp. npu TenedoHHOM Onpoce geTei
nocne COVID-19 uyepe3 3 mecsueB BbisiBUNM, YTO 44,8%
JEeTei 1 NOAPOCTKOB UMENN ANMTENbHbIE CUMMTOMBI MOCTE
COVID-19. M3 HeBponoruyeckx CUMMNTOMOB OTMEYaNnCh
Takne CUMNTOMbI, Kak TPYAHOCTU €O cHOM Y Tpex (5%),
MbllweyHble 6onm (5%) u ronosHas 6onb (5%). Takke OHM
0BHapyXunu YTo, CTapLUMin BO3pacT, MbileyHble 6onm npu
MOCTYNAEHNN U MOCTYNNEHNE B OTAENEHWE WHTEHCUBHON
Tepanun ObiNM B 3HAYUTENBHOA CTEMEHM CBS3aHbl C
AnuTtenbHbIMu cumntomamu nocne COVID [3].

Brackel C.L. u dp. nposenu onpoc Bpayen-negnaTpos,
koTopble BbisBMNIM 89 fAeTeil C MOBO3PEHMEM  Ha
anutenbHoe coctosiHue nocne COVID-19. Haubonee
pacnpacTpaHeHHbIMW Xanobamn y geTeir Gbinu ycTanocTs
v opbiwwka (87% n 55% cooTBecTBEHHO). MOMUMO HUX BeTU
NPeabsBRANM  TakMe HEeBpONOrMYeckue xanmobbl  Kak
TPYAHOCTYW C KOHLEHTpaumei BHUMaHus (45%), HapyLueHve
namatn (13%), ronosHble 6omn (38%), ronoBoKpyxeHue
(3%) v TymaH B ronose (2%) [16].

B wuccneposawumn Fink T.T. u 0Op. 43% peten c
nabopaTtopHo NMOATBEPXKAEHHBIM 3abonesaHuem
npeabsBnanM xots 6bl ofHy Xanoby npu nocrnegyroLmx
Buantax. M3 Hux y 23% MWHUMYM OOMH CUMNTOM
COXpaHsncs He MeHee 12 Hegenb My HuX Obin
ANarHoCcTMpOBaH LNUTENbHBIN COVID-19. N3
HEBPONOTMYECKMX kanob vawe BCero OoTMevanuchb
ronoHble  Bomm  (19%). Yrto npumevatenbHo, 9%
uccredyemblx  JeTeM  KamnoBanMCb  Ha  CUMbHYH
PeLMaMBMPYIOLLYIO TOMOBHYK Oonb. Takke y HeBOMbLIOro
uMcna  nauueHTtoB  Habnwganucb  TPYOHOCTM  C
KOHLEHTpaLuen BHUMaHus (4%) [22).

B «koroptHom wuccnepgosaHun Matteudi T. u  0dp.
MpOBELIEHHOM MOCPEACTBOM TenediOHHOro onpoca uvepes
10-13 mecsiLes nocne ocTporo 3abonesanus y 16,8% Gbinu
cumntombl  anutensHoro COVID-19. Cpegu Hambonee
pacnpoCTPaHeHHbIX AnuTenbHbIX cumntomo COVID-19
Bbinu Tak1e HEBPONOrNYECKNE CUMMTOMBI, KaK TPYAHOCTY B
0ByyeHum (8,0%) n ronosHas 6onb (5,8%) [30].
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OgHO 13 KPYMHbIX MCCNENOBaHWA, NPOBELEHHOe
BputaHckummn yyeHbimu Molteni E. u Op., BbIno BKMOYEHO
1734 peteit B wccregyemylo rpynny wu 1734 B rpynny
CpaBHeHusi. bBbino  cdopmupoBaHbl [ABE  BPEMEHHbIE
rpynmbl: JeTM C CUMNTOMamu, CoxpaHsowmecss 28 gHen
(LC28) v metv ¢ cumnTomamu, coxpaHsitowmecs 56 aHen
(LC56). Tak B rpynny LC28 sownwn 77 peten (4,4%).
Hanbonee  pacnpoCTpaHeHHbIMM  HEBPONOTMYECKUMU
cUMNTOMaMK Yy 3Tx aeTeit Bbinu ronosHas 6onb (60 geTen
[77,9%]) n aHocmunsa (60 peten [77,9%]). Oons geten c
cMMNTOMamK, — coxpaHswwmumucs  Gonee 56  aHei,
COCTaBUo 1,8% (25/1379). Hanbornee
pacnpoCTpaHEHHbIMU HEBPOMOMMYECKUMU CUMMNTOMaMK Y
peten ¢ LC56 Bbinm aHocmus (21 pebeHok [84,0%]) u
ronosHas 6onb (20 getein [80,0%)]). Takke B 3TOW rpynne
Obin oguH cnyyan pebeHka ¢ TUkamu. YTo NpuMeyaTensHo,
B 9TOM WCCMEAOBaHMM He Oblno  3aperucTpupoBaHo
HapyLleHWe BHUMaHWA W KOHLEHTpaLuMKM, KOTOpbIE 4acTo
BCTpeYanuch B Apyrnx uccnepgoBanmsx [33).

bonee  KkpynHoe  HauMOHaMbHOE  MOMEpPeYHoe
nccneposarue nog HassaHuem Long COVID Kids DK 6bino
nposeseHo B [laHuu. B aTo uccnenosaHue Obino BKITIOYEHO
10997 neten B Bo3pacte 0-14 net 1 6630 nogpoctka 15-18
NeT ¢ NoNoXuUTenNbHLIM pedynbtatom Tecta Ha SARS-CoV-
2. Takke 33016 peteit B Bo3pacte 0-14 net u 21640
noapoctka 15-18 net Obinn BKIIOYEHbI B TPYNMy KOHTPONS.
MMaumeHTbl C MOMOXWUTEMNbHLIM PE3yNbTaToM TecTa Ha
SARS-CoV-2 B BospacTHbix rpynnax 0-3 roga u 4-11 net
vawe coobwanmm o cumntomax (40,0% wn 381%
COOTBETCTBEHHO), Mpogonxarowuecs Gonee 2 mecsues,
yeM  KoHTpombHas  rpynna  (27,3% u  33,7%
COOTBETCTBEHHO). B rpynne nauMeHTOB C MONOXMTENBHLIM
pesynbTatoMm TecTa Ha SARS-CoV-2 Heponoruyeckue
cUMNTOMbI  MMenu pfetu Oonee crapluero Bospacra.
lonoBHble 6onm y 1,5% peten 4-11 net 'y 2,4% peten 12-
14 net, npobnembl C 3anNOMUHAHWEM WU KOHLEHTpaUue
BHUMaHusA ¥ 0,9% geteit 4-11 net n 'y 2,2% peten 12-14
NeT COXpaHANMCb He MeHee 6 MecCsLeB nocne OCTPOro
3abonesaHus. B BospactHon rpynne 15-18 net y 61,9%
YYaCTHUKOB B rpynne cnyyas Obin, No KpanHei Mepe, OauH
CUMNTOM, MpoJomKaBlwnica Gonee 8 Hegenmb, no
cpaBHeHuio ¢ 57,0% B KOHTponbHOW rpynne. B rpynne
cnyyas 2,1% y4acTHUKOB anoBanuch Ha rofioBHyto 6onb 1
3,3% Ha npobnembl C 3aNOMUHAHWNEM UIU KOHLIEHTpaLMeEN
BHUMAHWS. 3TN CUMNTOMbI Y HWUX COXPaHSIUCh HE MEHee
12 mecsiLeB nocne ocTporo 3abonesanus [8, 9].

Blankenburg J. u Op. nposenu uccnegoBaHue cpeau
MOAPOCTKOB C LENbI0 OTNUYUTL AUTENBHbIE CUMMTOMBI,
CBA3aHHbIE C WHEKLMENR, OT CUMNTOMOB, CBS3aHHbIX C
naHgemuen. o pesynbTatam 9TOM0 UCCNEOOBaHWS Y
10,7% ceponosnTUBHbIX MOAPOCTKOB OTMEYANMUCh TSKENON
CTENEeHN TPYAHOCTM C KOHLEHTpauuen BHuMaHus, y 10,7% -
ronoBHble Bonu u y 6,7% HapyweHne namstn. OHKM He
OBHapyxunu pasnuymii npu CpaBHEHWM
3aperncTprupoBaHHbIX CUMMTOMOB Mexay
CEPOMO3UTUBHBIMU W CEPOHEraTMBHBIMU  YYEHUKaMN 1
cOenanu npegarnonoXeHue, YT0 AJSINTENbHbIE CUMMTOMbI
nocne COVID19 moryT ObiTb MeHee pacnpoCTPaHeHHbIM,
YeM CYMTanoCb paHee M YTO CUMNTOMbI ANUTENBHOTO
COVID-19 moryT 6bITb Takke CBSi3aHbl C PEXUMOM
nangemuu [10].

B uccneposanum Bloise S. u dp. npuHsinu yyactue 1423
peten, nepebonesiwmx COVID-19. Y 20% (n= 258) getein
Habntoaanucb NEPCUCTUPYIOLLME CUMNTOMBI. Y Y4aCTHUKOB
OTMEYanucb TakMe CUMNTOMbI, Kak TPYyOHOCTM C
KOHLeHTpauuen BHUMaHUs 1 namsatblo (21,3%, n= 55),
ronoeHas Gonb (16,7%, n= 43), coxpaHeHne ares3nut u
aHocmum (16,7%, n = 43), npobnembl Co CHOM-Aenpecchs v
Apyrve Heiponcuxuatpudeckue paccrpoiictea (17,8%, n=
46) [11].

B ewe ogHOM KpynmHOM [JaTCKOM MCCMEAOBaHWM,
koTopoe Bkntovano 15 041 geteit B rpynne cnyyas u 15080
JeTel B rpynne KoHTpons B BospacTe ot 0 fo 17 ner, B

3aBMCMMOCTM OT Bo3pacta, y 12-51% peten ¢
noaTBEPKAEHHbIM  MHGMumpoBaHuem  SARS-CoV-2,
CUMMTOMbI  MOSIBUNMCb  CMYCT > 4 Hedenb  mocne

nocTaHoBkM AmarHosa wHekumm SARS-CoV-2. B rpynne
Cnyyas  perucTpupoBamuCb  TakMe  HEBPOMOrMYeckue
CMMNTOMBI, Kak notepst 06oHAHMA (8o 29%), noTeps Bkyca
(a0 21%), ronosHas 6omb (mo 13%), TpyaHocTM C
KOHLEHTpaLuen BHUMaHus (8o 18%) [13].

B nccneposanum BossleyS.J. u dp. bbino BkntodeHo 71
roCnnTan13npoBaHHbIX AeTei n nogpoctkos. Y 15% peten
HEKOTOpble CUMMTOMbI COXpaHsnucb 6onee 4 Hepenb
nocne Bbinuckn. Y 45% aTux aeTeit CUMNTOMbI UCHE3NM B
TEYEHWe NepBbIX 3 MECALEB NOcrne 0CTPoro 3abonesaHus.
W3 HeBpomnoryeckux CUMNTOMOB Yy JeTeir Habnioganuco
ronosHble 6omm (2/71; 3%) v aHocmus (1/71; 1,4%)[14].

CornacHo pesynbTtatam uccneposanus Funk A.L. u dp.,
npoBegeHHOM B pamkax npoekta Pediatric Emergency
Research  Network, 5,8% npeteit ¢ 90-OHEBHbIM
HabniogeHeM VMMenu  OnnTENbHble  CUMMTOMBbI  Mocne
COVID-19. Hesponoruyeckne npusHakm Obinum  MeHee
pacnpoctpaHeHbl  (0,9%), B 4actHocTM, 37O  Obinu
HapylweHue oboHsaHus/Bkyca (0,5%), ronoBHble 60mm
(0,4%) v cynoporu (0,1%) [23].

Ewle ogHo kpynHoe uccrnegoBaHue cpeauw MogpocTKOB
11-17 net nposerm Stephenson T. u 0Op., KOTOpoe
BKMKOYANO  KOHTPOMbHyW  rpynny. B pesynbrate
TenedoHHoro onpoca 4epe3 3 Mecaua nocne [PL
TectupoBanus, 2038 (66,5%) yuacTHUKa C NONOXUTENbHLIM
TectoM M 1993 (53,3%) y4acTHWKa, Yy KOTOpbIX TecT
okasancs oTpuuaTenbHbIM, UMENN Kakue-nmbo CUMMTOMBI.
Haubonee pacnpocTpaHeHHbIM HEBPONOTUYECKUM
CUMNTOMOM,  CPEAM  MOAPOCTKOB C  NONOXUTENbHLIM
pesynsTatom MLP, 6bina ronosHas 6onb (23,2%), nanee
CnefoBany  TOMOBOKPY)XEHME  WNM  npepobMopoyHoe
coctosHme  (13,7%), noTepss  oBoHsHus  (13,5%),
CMYTaHHOCTb CO3HaHWS, AE30PUEHTALMS WM COHNMBOCTb
(6,5%), cunbHble MblweyHble 6onm (5,4%) [43].

Trapani G. u dp. BKMOYMNM B CBOE UCCNEQOBaHWe Kak
ambynaTopHbIX, TaK U rOCMUTANWU3MPOBAHHBIX NALWEHTOB,
4TO fJan BO3MOXHOCTb CPaBHWBATb  [OMrOCPOYHblE
MPOSIBNEHNS Y Pa3HOM kaTeropuu nauneHTos. CornacHo ux
pesynbTaty, 3abonesaemoctb Long COVID-19 coctasuna
24,3% y nauuweHTOB NEPBUYHON MEMKO-CaHUTapHON
nomowy u 58% Yy rocnUTanM3MpPOBaHHbIX MaLMEHTOB.
Cpeaun vacTblx CMMMTOMOB y ambynaToOpHbIX NaLMEHTOB
ObInn 1 HEBPOMNOTMYECKNE CUMMTOMbI, KOTOPbIE COCTaBMIA
6,8% cpeam  Bcex  coobLW@eMblX  CMMMTOMOB.
locnuTanuanpoBaHHble naumeHTsbl B 11,7% cnyvasx umenu
HEeBpONoryeckme CUMNTOMbI [49)].
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B wuccnegoeanun Baptistade Lima J. u dp. 17,6%
uccnegyemon nonynsuuu umenu anutensHyro COVID-19.
Bbinu  3aperucTpupoBaHbl  TakMe  HEBPOMOrMYeckue
Mpu3HaKW, Kak aHOCMMs, [OM3reB3usl, rornosHas 6onu w
TPYAHOCTM C KOHLEHTpaunen BHuMaHus. Yepes 4 Hepemm
nocne ocTporo 3aboneBaHWs valle oTMevanachb aHoCMus
(4,9%), a vepe3 12 u 24 Hepenb M3 HEBPONOTUYECKUX
CUMNTOMOB Yalle BCTpeyanocb Hapywenus cHa (3,7% u
3,7% CoOTBETCTBEHHO) [B].

Dun-Dery F. u Gp. nposenu onpoc nauueHtoB oT 0 go
18 net yepes 6 M 12 mecsaueB nocne OCTPOro nepuoaa
COVID-19. Yepes 6 mecsaLeB cMMNTOMbI COCTOSIHWE Mocre
COVID-19 Bbinu obHapyxeHbl y 6 (0,52%) 13 1152 geten ¢
nonoxuTensHbiMi Tectamu U y 4 (0,10%) 13 3995 neten ¢
oTpuuaTesibHbIMU TecTamu. Mpu 12-MecsyHOM
HabnoaeHun COCTOSIHMIO nocne COVID-19
cootsetctBoBam  8(0,67%) wm3 1192 petenr ¢
nonoxwurensHeiMu Tectamu u 7(0,16%) n3 4371 peten ¢
oTpuLaTenbHLIMK TecTamu. Haubonee 4acTo
BCTPEYaeMbIMU HEBPOMOTMYECKMMU CUMNTOMaMK Yepes 12
MecsiueB HabntogeHus, y pgetedn or 0 go 8 ner ¢
MOMNOXWTENbHbIMM TeCcTamu, Bbinu HapyLeHmne cHa (38/580;
6,6%) v ronosHas 6onb 2,4%, (14/580), a y peten ot 8 o
18 net vaule otmMevanuco ronosHas bonb 10,2% (15/147),
HapyLweHue cHa 8,2% (12/147), HapyLeHne KOHLEHTpaLum
BHUMaHUs 7,5% (11/147) n ronoBokpyxeHue / 06MOpoYHoe
cocTosHue 5,4% (8/147) [21].

B apyrom uccneposaHum, nposegeHHom Mancino E. u
Op., uepes 90 pgHem 12% (81/697) petem wmenm
anutenbHble cumntombl COVID-19. Ecnn 6onee noapo6HoO
paccMOTPETb HEBPONOTMYECKME CUMNTOMBI, Yepe3 30 gHel
13,56% (94/697) nauueHTOB WMENM HEBPOMOrMyeckue
CUMNTOMbI, 3T0 Bbinu aHocMus 4,9% (34/697), ronosHas
Bonb 4,6% (32/697) n areB3us 2,4% (17/697). Yepes 90
[Hel HeBporornyeckue xanobel umemu 6,7% (47/697)
nauumeHToB. Hanbonee pacnpoCTpaHEHHbIMM U3 HUX Obinu
ronosHast 6onb 2,7% (19/697), aHocmusa 2,3% (16/607) u
OTCYTCTBUE KOHLEHTpaLun BHumanus 2,0% (14/697) [29].

Mo pesynbTatam uccneposanusa Selvakumar J. u 0p.,
NpoBeEeHHOM Cpeaun MOAPOCTKOB 1 MONOAbIX NOAEN, B UX
KOropTe TOYEYHasi PacnpoOCTPAHEHHOCTb COCTOSHMSA MoCne
COVID-19 yepes 6 mecsues coctasuna 48,5% B rpynne ¢
nonoxuTenbHbIM pesynbtatom Ha SARS-CoV-2 1 47,1% B
KOHTponbHOM rpynne. [pu ocmoTpe 4epes 6 mecsUeB
ronoBHble Bonu oTmMevanucb Yy 32,5% nauueHToB,
KOrHUTUBHbIE cumnToMbl OT 33 10 48,3%, HapylieHue
oboHsHNS y 23,9%, HapyweHne Bkyca y 17,9% nauneHToB
[40].

B uccnegosaHun, nosepeHHom Calcaterra V. u dp.,
16,5% (19/115) nauweHTOB, KOTOpble Habnwpanuch B
TEYEHUM KaK MUHUMYM 6 MecsueB nocne OCTporo
3abonesaHus, coobwanu no kpamHe mepe 06 OAHOM
CUMNTOME, CBSI3aHHbIM ¢ AnutenbHsiM COVID-19, Ho vaule
Y HUX UMenack KOMOMHALMS HECKOMbKNX CUMNTOMOB. OHM
Kanoeanucb Ha Hapywenue cHa (21,1%; 4/19), ronosxyio
6onb (5,3%; 1/19) n KorHUTMBHbIE M3MeHeHus (5,3%; 1/19)
[19].

Wang H. u 0p. coobuwatot, 4t 3,4% NaumeHTOB MMENH
CUMNTOMbI, MPOAOIKAIOLMECS B TeyeHWe 28 aHel nocne
octporo nepuoga 3aboneeanus  coctasuna - 3,4%.
Hanboree yacto  BCTpeuyaemble  HEBPOMOruyeckme
CUMMTOMbI B 3TOT Nepnog Obinn KOrHUTUBHAS AUCHYHKLMS

29,2%, (7/24), npobnembl co cHom 22,7%, (5/22) w
runoocmus/rnores3us 2,5%, (3/122) [50].

O6cyxaeHue
JonrocpouHble  HEBPOMOrMyeckMe  CUMATOMbI Y
nawyueHToB, nepeHecLmnx COVID-19, ABNSETCS

HemarnoBaXHoOM npobreMon, KoTopasi OkasbiBaeT BMMSHWE
Ha VX MOBCEJHEBHYK XW3Hb. ITW CUMMTOMbl XOPOLLO
onucaHbl y B3pocnbix [2, 26, 36], HO HeaoCTAaTOYHO
u3yyeHbl y geten. Hambonee 4yacTbiM HEBPOMOrUYECKUM
CMMMTOMOM, COOBLiaemMbIM y [JeTel U MOAPOCTOB Mocrne
octporo nepuoga COVID-19, aBnstoTcs ronoBHble onm [3—-
5, 8-11, 13, 14, 16-19, 21-23, 29, 30, 33, 40]. YacroTa
ronoBHbIX Gonen BapbMpyeT B LUMPOKMX npefenax, ot 0,5
40 80%. B ocHOBHOM OHW pacnpocTpaHeHbl cpeau LeTen
CTapluero Bo3pacta W nogpocTkoB. Ho Takke ecTb
COOBLLEHMS O CUNBHBIX PELMAMBHPYHOLLMX FOMOBHBIX Bonsx
y [peTel, KoTopble TpebyloT 0coboro BHAMaHUS W
HabnopeHus [21, 22]. BtopbiM no 4acToTe OnMChbiBaeMbIM
cuMnTOMOM 6bINo  HapylweHue Bkyca M 006OHsHUS. OHM
BcTpeyanmeb ot 0,3 no 84% [feteit ¢ COCTOsIHMEM mocne
COVID-19 [4, 5, 11-14, 20, 21, 23, 29, 33, 35, 40, 43, 50].
Ho Bce Xe, 3TOT CUMNTOM MEHEEe pacnpocTpaHeH cpeau
peteit. Cregylolmm Mo 4acToTe SBASIOTCA HapyLueHue
KOTHUTMBHbIX (DYHKUMW, TaKMe KaK YXyALEeHUEe mamsty u
TPYBHOCTM  C  KOHLEHTPaUMEel BHWMaHUs,  KOTOpble
BCTpevatotcs go 48% cnyyasx [4, 5, 9-11, 13, 18, 19, 22,
29, 30, 37, 38, 50].

Blankenburg J. u 0p. coobLIAT O TSHKENONH CTENneHM
TPYBHOCTM KOHLEHTPaLMM BHUMaHWS y nogpocTkoB. Ho B
UTOre, Y4uTbIBAs OTCYTCTBME PasfnyMii MPU CPaBHEHMM
3aperncTpUpoOBaHHbIX CUMMTOMOB mexay
Cepono3nUTUBHBIMU U CEPOHEraTMBHLIMU YYaLMMUCS, OHW
coenanu  NpeanorioXeHue,  YTO  HEMpOnCUXUYeckue
CUMNTOMBI, CXOXMe ¢ anutensHbiM COVID-19, Takke moryT
ObiTb cBA3aHbl C pexumom naHgemum [10]. Takke B
HECKONMbKMX ~ MCCNEefoBaHUsX Yy  A€Teit  0TMevarnochb
HapyweHue cHa (ot 2,8% po 33,3%) [3-5, 11, 18, 19, 21,
35, 37, 50]. Ho Bce xe, OHO pexe BCTpeyaeTcs cpeau
peten. Tak, cormacHo cuctematuyeckomy 0630py W
MeTaaHanu3y, nposegeHHoMm Lopez-Leon S. u Op.,
HapylweHWe cHa Yy B3pOCMbIX Obll OQHUM W3 camblX
pacnpoCTPaHEHHbIX CUMMTOMOB U coxpaHsncs 6onee 12
mecaueB  [26]. lMomumo  Bblle  NEPEYUCIIEHHbIX
HEBPOIIOTMYECKMX CUMNTOMOB Y AEeTEl Takke BCTpeyanuchb
MUanTisl,  TOJTIOBOKPYKEHWE,  CyROpOrM,  TPemop U
MosIBNIEHWE MK yXyALleHne TukoB. 1o moBogy Cymopor, K
COXareHuo, B CTaTbsX HET YTOUHEHWUS SBAANUCH NU 3T
MPUCTYMbl 3NUNENTUYECKMMM NapoKcuamamu. Takxke Obinm
€[VHWYHble UCCNEAOBaHUA B KOTOPLIX PErMCTPUpOBanuCh
Takue  CUMNTOMbI,  KaK  CMyTaHHOCTb  CO3HaHUS,
[es30opueHTaums unu coHnueocTb [43], 3aukanue [17],
napecTesus, Wym B yllax [4], atakcus, HapyLleHne MenKom
MOTOPWKK [24]. CUMNTOM «TyMaH B rofioBe» KOTOPLIN YacTo
ONMUCLIBAETCA Y B3POCMbIX PErucTpupoBaniCb B ABYX
neauaTpuyecknx nccnegosanusx [16, 32].

Bornblion nHTEPEC BbI3Ban uccneposanune Ashkenazi-
Hoffnung L. u 0p., koTOpble COOBWMN O TAaKOM CEPLE3HOM
HEBPONOMMYECKOM CUMMTOME Kak perpecc passutus [4]. K
COXareHuto, B CTaTbe 9TU Cryyan He OnucaHbl JeTanbHO.
Ho y ocHoBHOM uvactn nauueHtoB COVID-19 npotekan B
nerkon  opMe,  4TO  UCKMIOYAeT  BO3MOXKHOCTb
napanHEKUMOHHOMO MOPaXEHUs LeHTpanbHOM HEepBHOM
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CUCTEMbI BO BPEMsl OCTPOro NepWOAa, KOTOPbIA MPOSBUNCS
Obl perpeccom passuTus.

BbiBoab!

Xots naHgemuss COVID-19 odwmumansHo o6bsiBneHa
3aBEPLUEHHON, ANUTENbHbIE MPOSIBNIEHUS 3TON MHQEKLMMN
He TEpAIOT CBOEW akTyanbHOCTW. Kak BMOHO M3 Hawero
0b3opa, [OONMTOCPOYHbIE HEBPOMOTMYECKME CUMMTOMBI Y
peten, nepeHecwnx COVID-19, He ABNAOTCH PEAKOCTHIO.
Haubonee yacTbiMu HEBPOMOTMYECKAMW MPOSIBEHUAMU Y
[EeTeN B MOCTUH(EKLMOHHBIA Nepuog SBASKOTCS roNOBHbIE
fonn, HapyweHue BKyca W ODOHSHWS, KOTHWUTUBHbIE
BUCYHKLMW M HapyweHue cHa. OTCyTCTBUE JOCTATOYHOIO
KOMW4ecTBa WCCNENOBaHMIA, HaNpaBnEHHbIX Ha WU3yyeHue
ANUTENbHBIX HEBPONOMUYECKUX MPW3HAKOB y
neamaTpuyecknx MalueHToB, CO3a4aeT  HeobXoauMMOCTb
[anbHeLIero n3y4eHus faHHoi npobnems!.

Konpnukm  uwmepecos.  Asmopbi  3asensom 06
omecymecmeuu  (bUHaHCOBbIX Unu Opyeux 83auMOOMHOWEHUSIX,
Komopble MO2ym npusecmu K KOHGhIUKMY UHMePeCos.

Bknad asmopos: Aemopbi umenu pasHoUeHHbII 8knad npu
HanucaHuu 0aHHOU cmamau.

®uHaHcuposaHue He 3asienieHo. Asmopbi nodmeepxdarom,
ymo mamepuarbl, npedcmasnsiemble 8 0aHHOU cmambe, He 6binu
onybnuKosaHbi 8 Opy20M ne4yamHom u3daHuu.
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Abstract

Heart transplantation (HT) is the standard of care for end-stage heart failure refractory to medical therapy. Patients after
heart transplantation are at risk of developing various complications during their follow-up. Common complications include
early allograft failure, acute graft rejection (AGR), coronary allograft vasculopathy (CAV), renal failure, infections, and cancer.
Causes for secondary graft dysfunction need to be considered beyond the first week. Nowadays, histological stratification of
acute rejection (AR) on endomyocardial biopsy plus histopathology (EMBX) is the standard method for diagnosing acute
rejection, assessing its severity, and the response to therapy. Unfortunately, this method is invasive and has some
limitations. In addition to that, acute rejection has two phenotypes, acute cellular rejection (ACR) and antibody-mediated
rejection (AMR), which challenges the histopathologic diagnosis. Secondary non-genetic methods for monitoring cardiac
rejection may include echocardiography, cardiac MR, troponin, and other methods. A reliable non-invasive marker to detect
acute rejection prior to the development of graft dysfunction would possibly result in better outcomes for those patients who
develop allograft rejection. In the current review, we collect recent data about genetic non-invasive biomarkers including
donor derived cell free DNA, DNA-methylation, RNAs Gene expression profiling (messenger RNA) and micro-RNA. cfDNA
methylation analysis can help to distinguish different types of acute rejection. The fraction of c¢fDNA from the donor
decreases rapidly post-transplantation, and increase only in case of acute rejection or myocardial injury. In summary, genetic
non-invasive methods have a pivotal role in the assessing and monitoring cardiac allograft rejection. Review article
established that DNA-based non-invasive tools minimize the risks of invasive procedures. It is a safe, convenient, and
precise method for diagnosing heart failure after cardiac transplantation.

Keywords: heart transplantation, acute graft rejection, genetic biomarkers, donor derived cell free DNA, cost-
effectiveness
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TpaHcnnaHTaumus cepaua SBRseTCs CTaHAapPTOM NeYeHUs TEPMUHANBHOWM CepaeyHoN HeJOCTaTOYHOCT, PE3NCTEHTHON
K MeauKkaMeHTO3HOM Tepanuu. lauueHTbl mocrne TpaHCMnaHTauuu cepaua NoABEPraloTCs PUCKY PasBUTUS PasfMUYHbIX
OCMOXHEHWA BO Bpemst HabntogeHus. PacnpocTpaHeHHble  OCNOXHEHWS  BKMIOYAT  PAHHIOD  HEJOCTaTOMHOCTb
annoTpaHcnnaHTaTa, OCTPoe OTTOPXEHWE TPaHCMMaHTaTa, KOPOHApHYKD BacKyronaTuio annoTpaHCnnaHTaTa, MoYeyvHyHo
HE[O0CTAaTOYHOCTb, MHEEKUUN 1 pak. Mpu4mHbl BTOPUYHOM OWCHYHKUMM TpaHCnnaHTata Heobxogumo yuuTbiBaTb Nocrne
NepBoV Hemenu TpaHcnnaHTauuu. Ha CerogHslWHWi AeHb, TUCTONOMMYECKkas cTpaTMdUKaLmMs OCTPOrO OTTOPXEHWS Mpw
MOMOLYM SHOOMWOKApPAManbHOA Buoncu € rMCTOnaTonoruei SBRSETCS CTaHOAPTHbIM METOAOM [OWarHOCTWKM OCTpOro
OTTOPXEHUS!, OLIEHKW ero TSHKECTU M 0TBeTa Ha Tepanuto. K coxaneHuto, STOT METOA MHBA3MBHbIA U UMEET HEKOTOpble
orpaHnyeHns. B JononHeHne Kk 9TOMy OCTpOe OTTOPXKEHWe MMeeT ABa (DeHOTUNA: OCTPOE KNETOYHOE OTTOPXEHWE W
AHTUTENO-0MOCPEAOBAHHOE OTTOPKEHME, YTO 3aTpyAHSeT MOCTAHOBKY UCTOMATONOMMYECKOro AMarHo3a. BTopuuHble
HEreHeTMJeckMe MeToAbl MOHWTOPUHrA CEepAEYHOr0 OTTOPXEHUS MOMYT BKMtoyaTb axokapaworpadgmio, MPT cepaua,
TPOMOHWH M ApyrMe MeToAbl. HagexHbi HEeMHBA3WBHbIM MapKkep ANS BbISBMEHWS OCTPOrO OTTOPXEHWS! 40 pasBuTUS
OMCYHKUMW TpaHCnnaHTaTa, BO3MOXHO, MPWUBELET K NyywuMm pesynbTataMm Ans TeX NaLMeHTOB, Y KOTOPbIX €CTb
BEPOATHOCTb Pa3sBUTUS OTTOPXKEHUS annoTpaHcnnaHtata. B Hawem o63ope Mbl cobpanu nocnegHne fAaHHble o
reHeTUYECKNX HeWHBa3MBHLIX Gruomapkepax, Bknovas BHekneTouHyto [AHK [OHOPCKOrO MpOMCXOXAEHWS, METUNMPOBaHWe
[OHK, npocunmposanme akcnpeccumn reHoB PHK (matpuynas PHK) u mukpo-PHK. AHanua MeTunnpoBaHusi BHEKIETOYHOV
OHK mMoXeT noMoub pasnnunTb pasnnyHble UMbl OCTPOro oTTopxeHus. Metog Mukpo-PHK MoXeT chirpaTb BaXHYH posib B
OyayLwem Kak Lenb pa3paboTkn MMMyHOAEenpeccaHToB. B ocHoBe aHanu3a BHekneTouHoi [HK goHopckoro npoucxoxaeHus
nexuT oBHapyXeHWe OHOHYKNeoTUAHbIX nonumopduamos, otnuyaowmx AHK goHopa ot [HK peuunuenta. ®pakums
BHekneTouHoi [HK goHopa 6bICTPO CHWXAETCs mocrne TpaHCMiaHTauuu M YBENMYMBAETCS TOMbKO B Cryyae OCTPOro
OTTOPXKEHUS UNK NMOBPEXAEHUS MUOKapAa. TakuM 0Bpa3oM, reHeTUYECKNE HENHBA3MBHBIE METOAbI UrPAIOT KITKOYEBYHO POsib
B OLEHKE W MOHWUTOPWHIE OTTOPKEHWS CEPAEYHOr0 annoTpaHcnnaHTata. AHamua CTaTeil yCTaHoBWUI, YTO HEWHBA3MBHbIE
MeTogbl Ha ocHoBe [HK MMHMMUM3MPYIOT pucku MHBa3WBHbIX mpoueayp. 310 6e3onacHbiit, YAOOHBIN M TOYHBIA METOA
AVAarHOCTUKM CEPLEYHON HEAOCTATOYHOCTM MOCAE TPaHCNNaHTaummn cepaLa.

Knrouesnbie cnoea: mpaHcninaHmayus cepduya, 0Cmpoe OMmopX)eHue mpaHcniaHmama, 2eHemuyeckue buoMapkepb!,
gHeknemoyHas [JHK 0oHopcko20 npoucxoxdeHusi, SKOHoMuUYecKas ahghekmusHOCMb
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JKypek TpaHCnnaHTauusachl MeauuuHanblK TepanusiFa xayan 6epMemnTiH XYPeK XETKINIKCI3MiriHiH, COHFbI CaTbiCblHA
apHarnfaH CTaHgapTTbl kemek Bonbin Tabbinagbl. YKypek TpaHCcmmaHTauwscbiHaH KewiHri Haykactap Gakpinay kesiHge
BPTYPIi acKbIHyNapAblH JaMy KayniHe ylbipanbl. XKui ke3neceTiH acKbiHynapra epTe anfoTpaHcnnaHTaTTbiH XeTicneyi,
TpaHCMNaHTaTTbiH, Xefen kabbinaaHOaybl, KOPOHAPMbIK annioTpaHCnnaHTaT BacKynonatuschbl, Oyipek XeTkinikciaair,
WHeKUMAnap xoHe KaTepni icik xaTagbl. TpaHCnnaHTauusHbIH, OipiHWI anTackiHaH KeWiH KaiTagaH TpaHcnnaHTar
BUCYHKUMACHIHBIH, cebenTepiH KapacTblpy KaxeT. Kasipri TaHga, aHOOMMOKapA OMOMCMSACH XeHe MCTonaTonorus
apKbIMbl XacamnFaH MCTONOTMANbIK cTpaTudukaums xenen kabbingaHOayoblH AMArHOCTUKACHIHBIH, OHbIH, ayblprbiFbiH
XOHe TepanusiFa xayanTbl baranayoblH CTaHAapTThl a4ici 6onbin Tabbinagbl. OkiHilke opaii, by SAiC HBA3MBTI XaHe
kenbip wekTeynepi 6ap. byFaH Koca, xenen KabbingamaygbiH exi deHoTuni 6ap, Xeaen xacylwansik kabbingamay xeHe
aHTMeHe apkbinbl Bac Tapty, 6yn rucTonorusanblK AuarHo3abl KubliHaatagbl. XKypekTiH, kabbingaHbaybliH GaKsinaiTbiH
eKiHLLI peTTeri reHeTUKanbIK eMec agicTepiHe axokapauorpadus, Kypek MarHUTTi-pe30oHaHC Tomorpacdusi, TPOMOHUH XoHe
Backa oapictep Kipyi MymkiH. COHAbIKTaH TpaHCnnaHTaT AMCHYHKUMACHI AamyblHaH OypbiH Xefen Kabbingamayabl
aHbIKTayFa apHarnFaH CeHiMai MHBA3VBTI EMEC MapKep annoTpaHcnnaHTat kabbinganbaybl aamybl MyMKIH HayKacTap YLiH
XaKChbl HaTWXenepre akenyi MymkiH. bisgiH wonyaa 6i3 reHeTMKanblK WHBA3WBTI emMec Guomapkepniep Typanbl COHfbl
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[EpeKkTepAl XuHaablK, COHbIH ilwiH4e AoHopdaH anblHFaH xacywacklid JHK, OHK-metungeHy, PHK reHgik akcnpeccus
npodmniH xacay (aknapattelk PHK) xoHe mukpo-PHK. Xacywacbis JHK metunaeHy Tangaybl xegen 6ac TapTyabiH
BpTYpNi TyprepiH axbipatyra kemekrecedi. Mukpo-PHK apici 6onawuakra nMMmyHocynpeccaHTThl npenapattapabl a3ipney
MakKcaTbl peTiHae MaHpI3abl pen atkapybl 86aeH MymkiH. [loHopaaH anbiHFaH xacywackid JHK TanaaybiHblH, MaFbiHachl
poHopabl peunnueHT OHK-CblHaH axblpaTaTblH Xanfbl3 HYKNeoTMATI nonuMopduaMaepai aHbikTayFa HerisgenreH. An
poHopZaH anblHFaH xacywacbid OHK pakumscsl TpaHcnnaHTauusigaH KeliH Te3 TeMeHaendi xeHe onap jxegen
kabbinganbay Hemece MUOKapd 3aKbIMAaHybl XaffalbiHOa fFaHa xofapbinanabl. KopbiThbiHAbINAN Kene, reHeTukanbik
WHBA3VBTI eMec dAiCTep XKYpeK annoTpaHcnnaHTaTbiHbiH, KabbinganbaybiH baFanayga xoHe Gakbinayga wewyii pen
aTtkapagpl. Wony makanacel JHK HerisiHgeri MHBa3uBTi emMec Kypangap WHBa3uBTI npoledypanapiblH, ToayekenaepiH
asanTaTblHbIH kepceTTi. byn Xypek TpaHCnnaHTaUMsCbIHAH KeiH XypPeK XeTKinikciaairiH AuarHocTukanayablH Kayincis,
bIHFaNIbl XSHE 49N apici.

Tylindi ce3dep: Xypek mpaHChIaHMAausChl, mpaHcniaHmammelH xeden KabbinOaHbaybl, eeHemukasbik
6uomapkepnep, doHopdaH asnbiHFaH xacywacbi3 JHK, skoHoMukanbiK muimdinik
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Introduction

Heart transplantation has profoundly impacted the
management of end-stage heart disease, offering renewed
life to patients with otherwise limited treatment options. The
journey began with the world's first successful human heart
transplant by Dr. Christiaan Barnard in 1967, a monumental
event that paved the way for the procedure's future
developments [4,8,34]. In Kazakhstan, for the first time, a
heart transplant was performed on August 8, 2012 [26].
Heart transplantation (HT) has become an established
therapy for patients with heart failure (HF), representing the
gold-standard treatment for end-stage HF [30]. Thus, in
Kazakhstan, the prevalence of HF dramatically increased
from 4393 to 22,088 people per million population during
the 2014-2021 years [65]. It is worth noting that age-
standardized CVD mortality rates among countries in
Central Asia ranged from 331.8 to 542.3 per 100,000 in
2022. Of the 21 regions, Central Asia ranked 4th in 1990
and 2nd in 2022 for age-standardized CVD mortality, and
1stin CVD age-standardized prevalence in 2022. Moreover,
epidemiologically, it addresses the high burden of
cardiomyopathies and ischemic heart disease prevalent in
the region [40,64].

Due to limited donor supply, a decline in the number of
HTs was observed between the 1990s and early 2000s;
however, in recent years, the number of HT patients has
increased, and about 5500 HTs have been performed
annually worldwide in recent years [39]. Since then,
advancements in surgical techniques and
immunosuppressive therapy have significantly improved
patient outcomes. The introduction of drugs like
cyclosporine has been pivotal in reducing graft rejection and
enhancing survival rates. The median lifespan following
adult heart transplants conducted from 2002 to 2009 is
approximately 12.5 years, with an extension to about 14.8

years among those who survive the first year after
transplantation [30]. Advances in immunosuppression and
patient management have led to significant improvements
in survival, with one-year post-transplant survival rates now
exceeding 80%, and substantial increases in longer-term
survival [37,51]. Survival rates within the first year after a
heart transplant and overall longevity differ based on the
initial  diagnosis. For example, individuals receiving
transplants due to nonischemic and ischemic
cardiomyopathies exhibit the highest survival rates after one
year, whereas those undergoing retransplantation show the
lowest. As expected, older recipients tend to have shorter
long-term survival rates, and older donor ages correlate
with increased mortality rates shortly after transplantation.
Moreover, female recipients have  consistently
demonstrated longer median survival compared to male
recipients, with women averaging 12.2 years and men 11.4
years [30]. Currently, the one-year survival rate
approximates 90%, the five-year survival reaches around
70%, yet the 20-year survival drops to about 20% [2].

HT has significantly advanced, yet it is associated with
various complications that can affect the outcomes and
quality of life post-surgery. HT patients are at risk of
developing various complications during their follow-up.
Common complications include early allograft failure, acute
graft rejection (AGR), CAV, renal failure, infections, and
cancer [2]. The most immediate surgical issues post-
transplant can include primary graft failure and
complications from the surgical procedure itself. Acute
kidney injury is a notable complication, particularly affecting
those undergoing more extensive surgeries such as valve
replacements or aortic surgeries. This can significantly
impact in-hospital mortality and long-term outcomes [21].
Graft rejection remains a primary concern, with both acute
and chronic forms. Acute cellular rejection, which is more
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common in the first six months post-transplant, involves T
cell-mediated attacks against the donor heart. Chronic
rejection, often manifested as cardiac allograft
vasculopathy, involves the slow narrowing of the heart's
arteries, which can lead to heart failure or arrhythmias [9].
CAV is a leading cause of long-term graft dysfunction and
graft loss after heart transplantation. While CAV
pathogenesis is complex, and involves both alloimmune
and nonimmune processes, it is apparent that both donor
and recipient risk factors predispose to CAV development
[31].

Recent advancements in the field of HT include the
development of new immunosuppressive agents that show
promise in reducing the incidence of acute rejection and
improving overall graft survival. Additionally, techniques in
donor heart preservation and novel monitoring methods for
rejection [9]. Therefore, it is crucial to establish an effective
follow-up protocol for HT patients’ right from the early post-
transplant stages [45].

Aim of the review: To study international experience in
conducting new genetic non-invasive diagnostic markers of
acute graft rejection after heart transplantation and
determine the most effective ones.

Search Strategy.

To ensure a comprehensive review of the literature on
non-invasive genetic diagnostic markers of acute graft
rejection after heart transplantation, we conducted
systematic searches in the following databases: PubMed,
Google Scholar, Web of Science, and Scopus. The search
was performed from the inception of each database up to
June 2024. This extensive search ensured the inclusion of
the most recent studies relevant to our topic. We utilized a
combination of keywords and Medical Subject Headings
(MeSH) terms to maximize the search sensitivity. The
primary search terms included: "Heart transplantation”,
"Acute graft rejection”, "Non-invasive diagnostics”, "Genetic
markers", "Cell-free DNA", "microRNA", "Donor-derived cell-
free DNA", "Biomarkers". These terms were used in various
combinations to capture a wide range of relevant studies.

Inclusion Criteria

Studies were selected based on the following criteria:

1.Population:  Patients who  underwent heart
transplantation.

2.Intervention: Use of non-invasive genetic markers for
diagnosing acute graft rejection.

3.Outcome:  Sensitivity,  specificity, and
diagnostic accuracy of the genetic markers.

4.Study Design: Randomized controlled trials, cohort
studies, case-control studies, and cross-sectional studies.

Exclusion Criteria

The exclusion criteria were as follows:

1.Non-English Articles: Studies not published in English
were excluded.

2.Non-Original Research: Reviews, meta-analyses,
editorials, and case reports were excluded.

3.Non-Heart Transplantation Studies: Studies focusing
on transplantation of organs other than the heart.

4 Non-Genetic Markers: Studies that did not investigate
genetic markers for diagnosing acute graft rejection.

Selection Algorithm

An initial search using the specified terms was
conducted in each database. Titles and abstracts were

overall

screened for relevance based on the inclusion and
exclusion criteria. Full texts of potentially relevant articles
were refrieved and reviewed in detail. Data from the
selected studies were extracted and summarized, focusing
on the study design, population, intervention, outcomes,
and key findings. The quality of the included studies was
assessed using standardized tools appropriate for the study
design.

Diagnosis  of
Transplantation

Early and accurate diagnosis of graft rejection following
HT is crucial to extend the survival and improve the
outcomes of transplant recipients. Current strategies
emphasize both invasive and noninvasive methods to
detect and manage rejection episodes promptly. The goal is
to preserve graft function, extend patient survival, and avoid
cardiac allograft vasculopathy (CAV), a leading cause of
long-term allograft failure and mortality [1]. Causes for
secondary graft dysfunction need to be considered beyond
the first week [24].

The cornerstone of rejection diagnosis often involves
endomyocardial biopsy (EMB), which remains the gold
standard for detecting acute cellular rejection (ACR) and
antibody-mediated rejection (AMR). This method allows for
direct tissue assessment, providing crucial information
before clinical symptoms manifest, thereby enabling early
intervention. Histological grading of AR on endomyocardial
biopsy plus histopathology (EMBx) is the standard method
for diagnosing AR, assessing its severity, and the response
to therapy [1]. Most heart transplant programs implement
routine surveillance through endomyocardial biopsies
beginning the first week after surgery. The typical schedule
involves weekly biopsies for the initial six weeks, biweekly
up to three months, monthly until six months, and then
every two to three months for the first year. These biopsies
are crucial for detecting any significant acute cellular
rejection (ACR) or antibody-mediated rejection (AMR) and
aid in the careful tapering of the intense
immunosuppressive treatment initiated at transplantation.
Additionally, functional cardiac assessment typically starts
with echocardiography during the first week, followed by
assessments at one, three, and six months, and then
annually. Annual checks for vasculopathy are commonly
conducted with angiography starting one year post-
transplant and every five years thereafter, often using
computed tomography coronary angiography. In the years
between, functional testing may involve stress
echocardiography or nuclear medicine scintigraphy to
reduce the risk of nephrotoxicity from contrast agents used
in imaging [24].

Advances in noninvasive techniques have added
significant value to the monitoring protocols. Imaging
techniques like echocardiograms and electrocardiograms
are routinely used to assess heart function and detect early
signs of graft dysfunction. More sophisticated methods such
as coronary angiography, intravascular ultrasound, and
cardiac stress testing are employed to investigate chronic
rejection scenarios.

Recent developments have introduced molecular
approaches such as gene expression profiling (GEP) and
the measurement of donor-derived cell-free DNA (dd-
cfDNA) levels, which provide a more dynamic and less

Graft Rejection in  Heart
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invasive way to monitor transplant recipients. These
methods can detect rejection episodes earlier than
traditional methods and are particularly useful in continuous
monitoring setups

Non-genetic methods for monitoring and assessing
cardiac allograft rejection

Echocardiography

Echocardiography has emerged as a crucial non-invasive
modality for monitoring and assessing cardiac allograft rejection
in heart transplant recipients. Echocardiography's versatility
allows for regular assessments of graft function. It is especially
effective in detecting changes associated with both acute and
chronic allograft rejection. Speckle-tracking echocardiography
(STE), for instance, uses myocardial strain measurements to
detect subtle changes in myocardial function that might indicate
acute cellular rejection, even in patients with preserved left
ventricular ejection fraction. This method has shown promise in
predicting severe rejection, helping guide timely therapeutic
interventions [13, 60]. Despite its advantages, the diagnostic
accuracy of echocardiography in detecting acute cardiac
allograft rejection when compared to the gold standard of
endomyocardial biopsy (EMB) shows some limitations due to
variability in sensitivity and specificity. A meta-analysis indicates
that while echocardiography is a useful tool, there is
heterogeneity in its clinical application, emphasizing the need
for combining it with other diagnostic methods or using it in
specific clinical contexts [36]. According to The International
Society for Heart and Lung Transplantation (ISHLT) Guidelines
for Heart Transplant Recipients echocardiography is not
recommended as a primary method for rejection monitoring
due to certain limitations specific to HT patients [62].

Endomyocardial biopsy

Endomyocardial biopsy (EMB) is considered the gold
standard for monitoring cardiac allograft rejection following
heart transplantation. EMBs were introduced in the cardiac
transplant field about 40 years ago in many centers, first in the
US and then worldwide. Its primary role is to detect cellular or
antibody-mediated rejection and guide the management of
immunosuppressive therapy [19]. Monitoring EMBs for heart
transplants is particularly important for post-transplanted
patients, who are subjected to about 14 EMBs during the first
year post-transplant. Despite its widespread use and critical
role, EMB has notable limitations and risks associated with its
invasive nature:

1) this is invasive procedure associated with some
minor unavoidable clinical complications;

2) the close correlation between the clinical and
histological resolution of rejection is debarred by
interobserver variability and sampling errors;

3) EMBs, systemically used for surveillance during the
first year after heart transplantation, represent an expensive
medical procedure [20,47]. However, EMB is highly
effective in diagnosing acute and chronic rejection. Its
effectiveness is underpinned by the ability to provide
histopathological diagnosis, which remains unmatched by
non-invasive methods. However, the procedure's diagnostic
yield is highly dependent on the sampling technique and the
experience of the clinical team [19].

Cardiac MRI

Cardiac MRI (CMR) is increasingly recognized as a
valuable non-invasive tool for monitoring and assessing
cardiac allograft rejection in heart transplant recipients. Its

usage leverages advanced imaging techniques to evaluate
myocardial tissue characteristics without the need for
invasive biopsy procedures. CMR is considered as the gold-
standard imaging modality for assessing cardiac
morphology, ventricular volumes, systolic function, and
myocardial mass in HT patients. CMR s particularly useful
for its ability to perform detailed tissue characterization
using T1 and T2 mapping, LGE and parametric mapping, as
well as the measurement of extracellular volume fraction
(ECV). These quantitative markers are effective in detecting
changes in myocardial tissue that are indicative of allograft
rejection. Studies have demonstrated that T2 mapping has
high diagnostic accuracy, showing elevated T2 values in
patients with acute cardiac allograft rejection. Similarly,
ECV measurements are also elevated in rejection cases,
providing critical diagnostic information. These techniques
can help detect inflammation, myocardial edema, fibrosis,
and irreversible injury, providing valuable insights into graft
health and the presence of complications. Therefore, a
multisequential CMR examination could operate as a non-
invasive tool for excluding subclinical ACR in heart
transplant patients [14, 20, 23, 45, 63]. While CMR offers
significant advantages, it also has limitations. The
technique's sensitivity and specificity can vary, and it may
not detect all cases of rejection, particularly those that are
less severe or localized. Additionally, the availability of high-
quality CMR can be limited by the need for specialized
equipment and expertise. Interpretation of CMR results
requires experienced radiologists or cardiologists trained in
advanced cardiac imaging techniques. There is also the
challenge of integrating CMR findings with clinical
management, as CMR is a complement to, but not a
replacement for, traditional methods like endomyocardial
biopsy in many clinical settings [23].

Troponin

Cardiac troponins T and | are exclusively present in
cardiomyocytes and are highly sensitive and specific non-
invasive markers of myocardial injury [47]. Cardiac troponin
has been studied for its potential to detect acute cellular
rejection in heart transplant recipients. While it's a non-
invasive option, its diagnostic accuracy varies. A systematic
review revealed a pooled sensitivity of around 48% and
specificity of approximately 70% for detecting acute cellular
rejection, suggesting moderate effectiveness. However,
significant heterogeneity exists across studies, which could
be due to variations in troponin assay sensitivity, rejection
criteria, and study designs. Elevated troponin levels do not
consistently correlate with rejection, limiting its standalone
diagnostic use in this context [35]. It is not used extensively
in transplant rejection assessment due to low sensitivity in
the setting of anything less than severe rejection. While the
positive predictive value of high-sensitivity cardiac troponin
(hs-cTn) is low, the negative predictive value is acceptable,
suggesting there may be a role as a “rule out” test for
severe rejection. The low sensitivity of convention troponin
makes its use questionable. The value of a negative hs-cTn
in avoiding endomyocardial biopsy remains to be proven in
a prospective trial [24].

Genetic biomarkers of cardiac allograft rejection

During the last two decades, important resources have
been allocated to the search for an accurate non-invasive
biomarker of allograft rejection. These biomarkers can be
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classified into two categories: those reflecting allograft injury
and those reflecting the inflammatory and allo-immune
processes underlying allograft rejection [11]. Genetic
biomarkers have shown great potential in monitoring and
assessing cardiac allograft rejection, offering a less invasive
alternative to traditional endomyocardial biopsies. Here are
several types of genetic biomarkers that are under
investigation:

e  Gene Expression Profiling (GEP): This technique
assesses the expression levels of multiple genes
simultaneously to predict and identify acute cellular
rejection (ACR). GEP can provide valuable insights into the
immune processes involved in rejection and has been
shown to predict rejection events before they occur [6].

e  MicroRNAs (miRNAs): These small, non-coding
RNA molecules regulate gene expression and have been
identified as potential biomarkers for allograft rejection.
MiRNAs are stable in the bloodstream, making them
excellent candidates for non-invasive monitoring of
transplant rejection [20].

e  Donor-Derived Cell-Free DNA (dd-cfDNA): The
levels of dd-cfDNA in the blood of transplant recipients can
indicate allograft injury. This biomarker is gaining attention
because it can reflect the overall amount of injury to the
donor organ and is useful for both diagnosing active
rejection and potentially guiding immunosuppression
therapy [38].

Since the introduction of gene-expression profiling
(GEP) as a rule out test for ACR, alternative methods are
being developed with potentially better diagnostic,
monitoring, and prognostic performance in heart
transplantation. These methods include donor-derived cell-
free DNA (dd-cfDNA), cfDNA methylation, microRNAs
(miRs), protein biomarkers, extracellular vesicles (EVs) and
donor specific antibodies (DSA) [47]. We focus our review
on DNA-based non-invasive biomarkers such as donor
derived cell free DNA, DNA-methylation, RNAs Gene
expression profiling (messenger RNA) and micro-RNA.

Donor derived cell free DNA

Donor-derived cell-free DNA (dd-cfDNA) is a rapidly
emerging biomarker for monitoring and assessing cardiac
allograft rejection in transplant medicine. This method offers
a non-invasive alternative to traditional endomyocardial
biopsies, potentially reducing the need for these invasive
procedures while providing timely insights into graft health.

Genetic biomarkers of cardiac allograft rejection.

Dd-cfDNA are small fragments of DNA released into the
bloodstream by the death of donor cells in a transplanted
organ. When the transplanted heart is under stress or
undergoing rejection, injured or dying cells release more
DNA fragments into the circulation. By measuring the levels
of dd-cfDNA, clinicians can gauge the extent of graft injury,
providing a functional insight into the state of the transplant.
The detection of dd-cfDNA involves collecting a blood
sample from the transplant recipient and analyzing it using
highly sensitive molecular techniques such as PCR or next-
generation sequencing (NGS). These techniques quantify
the amount of dd-cfDNA that is specific to the donor,
distinguished by single nucleotide polymorphisms (SNPs)
that differ from the recipient's DNA [27,47,50].

Dd-cfDNA can be found in both the urine and serum of
transplant recipients. Post-transplant, the proportion of dd-
cfDNA typically diminishes rapidly but will increase during
episodes of acute rejection or cardiac injury. To avoid
early post-operative changes that could affect the results,
studies often do not analyze serum from the first month
after the transplant. Additionally, a noticeable decrease in
dd-cfDNA levels has been linked to the effective treatment
of acute cellular rejection, as confirmed by EMB [24,56].
Bohmer et al. demonstrated that the proportion of donor-
derived DNA increased significantly during episodes of
rejection [7].

Furthermore, nongraft-related effects on total cf-DNA
levels due to other biological variables (e.g., inflammation,
infection and exercise) should be considered when
interpreting results. Combining dd-cfDNA  with other
informative biomarkers and infectious disease detection will
improve diagnostic potential [16]. Noninvasive approach
was  associated with  the ability to lower
immunosuppression, increase satisfaction, and reduce
anxiety in HT recipients [3]. Comparative data on genetic
biomarkers of cardiac allograft rejection presented in Table
1. This table showcases that dd-cfDNA is emerging as a
reliable non-invasive biomarker for detecting heart
transplant rejection. The highlighted studies utilized different
genetic methods like SNP-based differentiation and
quantitative PCR, which provide high sensitivity and
specificity in detecting rejection episodes. These findings
suggest a strong potential for dd-cfDNA to reduce the
frequency of invasive biopsies and improve post-transplant
care through early rejection detection.

Table 1.

Ne | References Study design Method

Main results

1 2 3 4

5

Donor-derived cell-free DNA (dd-cfDNA)

1 |Snyder T.M. et|Cohort  of
al., 2011 [54] consecutive patients and NGS

112|Microfluidic digital PCR|At a threshold of 1.70% donor DNA captured an 83%

true positive rate with a 16% false positive rate. Cell-
free DNA can reveal a unique signature specific to an
organ that is associated with rejection, and this
detection is feasible with any combination of donor and
recipient DNA.

2 |Hidestrand M. et|Not specified
al., 2014 [25]

Quantitative

SNPs

PCR|of dd-cfDNA levels less than 1% were shown to be

based analysis of 94|negative for rejection. Targeted quantitative genotyping

of dd-cfDNA offers a sensitive, quick, and cost-efficient
non-invasive method that could serve as an alternative
to EMB for monitoring rejection
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Continuation of Table 1.

1 2 3 4 5
3 |[Beck J. et al,|Mixed method|Droplet digital PCR|Rejection episodes are marked by a substantial rise in
2015 [9] study, 34 patients  |(ddPCR), SNP-based|dd-cfDNA (>5-fold) compared to patients without any
differentiation complications. This elevation in DNA levels typically
precedes any clinical symptoms or biochemical
indicators of rejection.
4 |Ragalie W.S. et|Prospective study,|Genotyping of 94 Targeted assay for the quantification of donor fraction
al., 2018 [48] 88 patients SNPs, gPCR had exquisite sensitivity in ruling out the presence of
acute cellular rejection.
5 |Richmond M.E.|Prospective qPCR-based ROC analysis using a cutoff value of 0.3, revealed an
etal., 2020 [49] |multicenter  study,|commercially available|AUC of 0.814 with a sensitivity of 0.65, specificity of
241 heart transplant|cfDNA assay|0.93, and an NPV of 81.8% for the absence of any
recipients (myTAluenrT, TAl|allograft rejection.
Diagnostics Inc.).
6 |North P.E. et al.,|Longitudinal  study,|qPCR-based Donor fraction cutoff (0.32%) produced 100% NPV for
2020 [41] 76 patients commercially available|=2R ACR. myTAlxearr is clinically validated for heart
cfDNA assay|transplant recipients =2 months old and =8 days post-
(myTAluearT, TAl|transplant
Diagnostics Inc.).
7 |Agbor-Enoh S. et|Multicenter, Shotgun sequencing  |%ddcfDNA = 0.25% detected AR with an AUC of 0.92,
al., 2021 1] prospective  cohort a sensitivity of 81%, a specificity of 85%, a PPV of
study, 171 patients 19.6%, and a NPV of 99.2%.
8 |Knuttgen F. et|Cohort Study, 87|40 SNPs-based ddPCR |Using a cutoff of 0.35%, sensitivity and specificity of dd-
al., 2021 [33] patients cfDNA for cardiac rejection were 0.76 and 0.83 (AUC:
0.81)
9 |Sorbini M. et al.,|Pilot, 19 patients  |Targeting polymorphic|%ddcfDNA = 0.11% detected AR with an AUC of 0.72.
2021 [55] HLA-DRB1
10 |Gondi K.T. et al.,|Single-center Not specified Routine dd-cfDNA testing alongside GEP testing
2021 [22] experience of yielded a significant reduction in EMB volume by re-
combined GEP and classifying GEP (+) patients into a lower risk group,
dd-cfDNA, 153 without reduction in AR detection. The addition of dd-
patients cfDNA identified patients at higher risk for AR.
12 |[Kim P.J. et al.|Observational study,|SNP-based massively|dd-cfDNA fraction =0.15% as AR yielded 78.5%
2022 [32] 223 patients multiplexed-PCR sensitivity and 76.9% specificity.
13 |Feingold B. et|Prospective study,|qPCR-based dd-cfDNA  assessment and  per-protocol EMB
al., 2022 [18] 64 patients commercially available|decreased surveillance EMB by 81% in cohort with no
cfDNA assay |short-term adverse outcomes.
(myTAluenrr, TAl
Diagnostics Inc.),
AlloSure (CareDx)
14 |Bohmer J. et al.,|Prospective  study,|dPCR Using a cutoff of 75 copies/mL, the
2023 [7] 52 patients sensitivity/specificity were 92%/43% for donor fraction
(AUC ROC-curve: 0.75).
DNA-Methylation
15 [Sun K. et al.,|Not specified NGS-based The graft-derived contributions to the plasma in the
2015 [58] transplant recipients correlated with those determined
using donor-specific genetic markers.
MicroRNAs
16 (Duong Van|Cohort, 113 patients |qPCR miRNAs strongly discriminated patients with allograft
Huyen J.P. et al., rejection from patients without rejection: miR-10a (AUC
2014 [15] = 0.975), miR-31 (AUC = 0.932), miR-92a (AUC =
0.989), and miR-155 (AUC = 0.998)
18 |Constanso- Cohort, 121 patients |RT-PCR, miR-181a-5p |AUC=0.80, NPV=98%
Conde I. et al,
2020 [10]
19 |Kennel P.J. et|Case-control,  43|miRNA sequencing Authors identified miRNAs that may serve as potential
al.,, 2021 [29] patients predictors for the subsequent development of ACR:

hsa-miR-29¢-3p (ACR) and hsa-miR-486-5p (AMR).

AUC=0.63-0.96
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Continuation of Table 1.

1] 2 | 3 | 4

| 5

RNAs Gene expression profiling

20 |Bodez D. et al.,|Case-control  study|Microarray

Myocardial GEP is a helpful method to accurately

2016 [6] nested within a diagnose ACR, and predicts rejection one month before
retrospective  heart its histological occurrence.
transplant  patients
cohort included 126
patients
21 |Shannon C.P. et|Prospective Transcriptomic HEARTBIT achieved 47% specificity given = 90%
al., 2019 [53] observational study,|profiling, HEARTBIT  |sensitivity, with an AUC 0.69.

160 patients

22 |Tarazon E. et al.,|Cohort  of  40|RNA-sequencing
2021 [99] patients

MCU (AUC = 0.944, p < .0001), MCUMCURT ratio (AUC
= 0.972, p <.0001), MCUMCUB ratio (AUC = 0.970, p <
0001), and MCUMICU1 ratio (AUC = 0.970, p < .0001)

DNA-Methylation

Advancements in cfDNA methylation analysis now permit
simultaneous fracking of cfDNA from various tissue sources,
offering potential methods to distinguish between antibody-
mediated rejection (AMR) and acute cellular rejection (ACR)
[47]. The determining of methylation signatures may provide
further insights into the origin of dd-cfDNA elaboration and help
differentiate unique phenotypes of rejection [50]. The latest
study organized by Cox et al. pointed out major practical
advantages of combination of two analysis — dd-cfDNA
methylation and dd-cfDNA monitoring [12].

RNAs Gene expression profiling (messenger RNA)

RNA gene expression profiling (GEP) is becoming an
increasingly valuable tool for monitoring and assessing
cardiac allograft rejection, providing a non-invasive
alternative to traditional endomyocardial biopsies (EMBSs),
with AlloMap being one of the most clinically integrated
tests. AlloMap, developed by CareDx, analyzes the
expression of 20 genes (11 informative and 9
housekeeping) from peripheral blood mononuclear cells,
boasting a high negative predictive value (NPV) of 99% for
acute cellular rejection (ACR). However, its positive
predictive value (PPV) is relatively low at about 10%, and it
does not detect antibody-mediated rejection (AMR) [44,47].

In recent advancements, the HEARTBIT study by
Shannon et al. evaluated a 9-gene panel for early detection
of ACR post-transplant. The study involved 160 patients
and over 1600 samples, utilizing the NanoString nCounter
technology, and found an AUC of 0.69, indicating moderate
accuracy in detecting ACR at a median of 42 days post-
transplant [53].

Additionally, research by Tarazon E. et al. explored the
potential of mitochondrial gene expression as biomarkers
for ACR in a cohort of 40 heart transplant patients. This
study involved RNA sequencing of 112 mitochondrial genes
and found several that were differentially expressed during
episodes of ACR. These genes not only served as markers
but also appeared to play a role in stimulating the immune
response, suggesting their dual functionality as mediators of
rejection. This approach showed a promising AUC of 0.90
for detecting ACR [59].

MicroRNAs

MicroRNAs (miRNAs) have emerged as promising non-
invasive biomarkers for monitoring and assessing cardiac
allograft rejection. These small, non-coding RNA molecules
can regulate gene expression and have significant potential

in the context of heart transplantation. Several studies have
demonstrated the utility of miRNAs as biomarkers for
detecting ACR. For example, a study identified miR-142-3p,
miR-92a-3p, miR-339-3p, and miR-21-5p as significantly
enriched in exosomes from serum samples of patients
undergoing acute cardiac allograft rejection. These miRNAs
have shown potential in reflecting the immunological status
of the allograft, providing a basis for non-invasive
monitoring of rejection [11, 57]. The use of miRNAs in
clinical settings has been tested in various studies, where
specific miRNAs profiles from blood samples correlated well
with biopsy-proven allograft rejection. This correlation helps
in reducing the dependency on invasive biopsy procedures,
which are the current gold standard but come with risks and
limitations such as sample bias and inter-observer
variability [15, 61]. Further validation of miRNA profiles is
ongoing, with studies such as those involving large cohorts
of heart transplant recipients, where specific miRNAs have
been linked to different stages and types of cardiac allograft
rejection. These studies enhance the understanding of the
role miRNAs can play in the early detection of rejection and
the potential adjustment of immunosuppressive therapy [11,
57]. The integration of miRNA profiling into clinical practice
for heart transplantation could significantly advance the
management of transplant recipients, providing a more
detailed, real-time assessment of graft health and reducing
the need for invasive procedures [52]. This research area
continues to evolve, with ongoing studies aimed at
confirming these findings and developing standardized
protocols for wider clinical application.

Comparative data summarizing various methods used
for monitoring and assessing cardiac allograft rejection,
each with their own advantages and disadvantages,
presented in Table 2.

Cost-effectiveness of genetic biomarkers

The evidence currently available confirms that dd-
c¢fDNA is a safe, convenient, and reliable method for
transplant monitoring [28]. Acute rejection is associated with
a significant increase in treatment costs, and ACR and AMR
have contributed to graft loss in more than 60% of graft
failures. Compared to these costs, dd-cfDNA testing with
ddPCR is reasonable: on average US$401 per test, based
on the German Health Charges Code (GOA). Potential cost
savings would result from fewer biopsies as a result of the
tests' high negative predictive value, fewer re-
transplantations, and less organ failure [42].
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Methods for monitorin

Table 2.

and assessing cardiac allograft rejection.

Method Advantages Disadvantages

Endomyocardial Biopsy |Gold standard, provides direct tissue assessment {Invasive, associated risks, potential sampling

(EMB) errors, inter-observer variability

Echocardiography Non-invasive, widely available, provides real-time|Indirect measure of rejection, may miss
functional information subclinical changes

Cardiac MRI Non-invasive, detailed tissue characterization,|Expensive, limited availability, may require
can detect inflammation and fibrosis gadolinium contrast which has associated risks

Troponin Non-invasive, widely available, indicator of|Non-specific, elevated levels can result from

myocardial injury

other cardiac or systemic issues

Gene Expression

Non-invasive, can detect molecular changes

Requires sophisticated laboratory setup and data

Profiling specific to rejection types interpretation, may not reflect local changes

Donor-Derived Cell- Non-invasive, can indicate overall graft injury,|[Expensive, requires baseline levels for

Free DNA promising for detecting acute rejection comparison, still being validated

MicroRNAs Non-invasive, potential for specific and sensitive|Still under research for standardization and
detection of rejection types validation in clinical settings

DNA-Methylation Non-invasive, can provide insights into cellular|Early in research, requires further validation and
changes specific to rejection standardization

Hospital management, insurance companies/public ~ endomyocardial biopsy-led surveillance [17]. Among

payers, and policy makers benefit from cost savings due to
a decreased burden for care-givers [43]. According to the
HT, dd-cfDNA-led surveillance showed less invasive and
cost saving alternative to endomyocardial biopsy-led
surveillance among pediatric and young adult heart
transplantation recipients. Thus, over 20 years from HT, dd-
cfDNA-led surveillance is projected to cost $8545 less than

0.97

patients who had a heart transplant more than 6 months
ago and who had a low risk of rejection, a rejection
monitoring strategy involving gene expression profiling
(AlloMap test, CareDx, Brisbane, CA), compared with
conventional biopsies, was not associated with an
increased risk of serious adverse outcomes and resulted in
significantly fewer biopsies [46].

Management To assess the economic

AR geelie of AR effectiveness of the use of dd-
o cfDNA-based genetic
BN 0.03 dd-cfDNA Management itoring the risk
Steatesy A - Nl ofiicicd AR monitoring to assess the ris
B of acute rejection (AR) after
lyear . .
+dd-cfDNA 4/year [ HT in Kazakhstan, a diagram
2 using the "decision tree"
2| no-AR
I\quztiii'ZinAg method was constructed,
shown in Figure 1. The main
clinical and economic
HT .
parameters for calculating
AR = TE economic  efficiency  are
5 presented in Table 3.
= Strategy A provided for
Strategy B £ endomyocardial biopsy (EMB)
EMB 1/year 3 once a year and assessment
© s of the level of dd-cfDNA 4
LS Strategy B times a year. Whereas
Monitoring

Figure 1. Diagram of the "decision tree" method for monitoring after the HT.

Strategy B only provided for
EMB once a year.

Table 3.
Model parameters and data sources.
Variable | Data | Reference
Costs
Endomyocardial biopsy (EMB) 482 29417 KZT
dd-cfDNA test 240148 KZT estimated
Treatment of acute rejection (AR) 3 000 000 KZT
Treatment of fatal/non-fatal “missed ” acute rejection (AR) 3242 23215 KZT
Probabilities
Probabilities of AR 1styear after HT — 13.4%
2nd year after HT — 4% [46]
3rd year and beyond after HT 1.7%
NPV of dd-cfDNA test 97%
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Based on these calculations, Strategy A was more
expensive in comparison with strategy B, namely: in the 1st
year after HT - by an average of 230 749.4 KZT per on
patient, in the 2nd year - 236 153.6 KZT, and in the third
year and more after HT - by 236 153.6 KZT per patient. It is
worth noting that in comparison with early studies [17,46],
where the cost of treating a patient with "missed” AR
exceeded twice the amount for treatment of “non-missed”
AR, in Kazakhstan the “missed” case exceeds the “non-
missed” case by only 8%. Moreover, this calculation did not
take into account such parameters as: the risk and rate of
terminal condition of the transplanted heart after a “missed”
case of acute rejection, quality of life and survival rate after
"missed" and "timely detected" AR. However, further
replacement of invasive EMB with a non-invasive dd-cfDNA
test will save monitoring costs by an average of 246,140
KZT per patient-year.

Thus, further clinical and economic studies are needed
to evaluate the effectiveness of non-invasive monitoring
methods for assessing the risk of acute rejection after heart
transplantation, including in Kazakhstan.

Conclusion

Complications after heart transplantation have serious
consequences, such as a sharp deterioration in quality of
life, shortened survival after transplantation, and many
others. To date, many methods have been developed for
diagnosing early transplant rejection. Invasive diagnostic
methods, clinical laboratory data and imaging methods,
which were aimed at further monitoring of the patient after
transplantation, cannot timely detect acute cellular damage
and/or antibody-mediated rejection. Hence, before the
development of secondary graft dysfunctions, it is
necessary to monitor using non-invasive genetic diagnostic
methods. The latest studies established that DNA-based
non-invasive tools minimize the risks of invasive
procedures. It is safe, convenient and accurate method for
diagnosing heart failure after cardiac transplantation.
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Pestome

BeepeHne. KapotugHas xemogektoma (KX) - pepkas pgoOpokaqeCTBEHHas OMyxonb, BO3HWKAKOLEAS 13
naparaHrnMoHapHbIX KNEeTOK KapoTWAHOTO [1OMyCa, CAABMMBAIWAS XM3HEHHO BaXHble OpraHbl B 06nactu Lwew.
[uarHocTuka n nevenne KX octatoTcs CroxHbIMW 3aaa4ami, HECMOTPS Ha LIMPOKOE MCTOPUYECKOE N3YYEHME.

Llenb nccnepoBanusi. BoisieneHue Hanbonee addekTMBHbIX METOLOB CPEAM COBPEMEHHBIX NOAXOAO0B B ANArHOCTUKE U
neyveHun KX 1 onpeaeneHne nepcnekTMBHbLIX HanpaBneHui Ans UCCneaoBaHus.

Metoabl. [poaHanuaupoBaHo 64 nybnukaumm Ha Temy KX, Bkmioyas 0BCepBaLMOHHBIE PETPOCMEKTUBHBIE
ncenenoBaHmus, cucTeMHble 0630pbl U MeTa-aHanu3bl ¢ npuMeHeHnem 6a3 gaHHbix PubMed/Medline, Web of Science u e-
Library.ru. W3ydyeHbl akTyanbHble npefcTaBneHus 06 3Tuomnoriw, Knaccudukaums, KIMHWYECKWE W WHCTPYMEHTaNbHbIX
MeTOofbl ANarHOCTUKM, 1 PACCMOTPEHbI COBPEMEHHBIE NlevebHbIE NOAX0ab!.

PesynbTatbl. B guarHocTuke KapoTUAHON XeMOAEKTOMbI KNoueByto ponb urpaet KT-aHruorpadus, kotopas nossonset
[eTanuanpoBaTb CTPYKTYpY W MOMOXeHWe onyxonu. OTOT MeTon AonornHsetcs knaccudpukaumen PUMCH n meTogukon
n3mepeHus gucTtanbHoro cermenTa BCA, yto nomoraet Bpayam bonee TOYHO NMNaHNpOBaThb OnepaLyoHHOE BMELLATENbCTBO.
Ocoboe BHUMaHWe ydenseTcs npesonepauyoHHOMY MNaHWPOBaHWI, TaK Kak OHO MO3BOMSET MUHUMM3MPOBATL PUCKN U
YNyYWWUTb pesynbTaTbl neyeHus. [ns CHWXEHUS WHTPaonepaLMOHHOW KPOBOMOTEPU WCMOMb3yeTcs npeaonepaLuoHHast
ambonM3auMs NUTaKOWWX apTepuii, koTopast Takke O0OnervyaeT Xwpypruyeckoe yganeHue onyxonmn. HekoTopble
OpraH13aUMOHHble  MEpONPUSTUS OMTUMU3MPYIOT NEeYebHblE MCXOAbl M MUHUMW3MPYIOT MepUONEpaLMOHHbIE  PUCKY,
yBennuunBas 6e3onacHoCTb M NpeackasyeMOoCTb MPOLEecca NeYeHus.

BbiBoabl. HecMOTPS Ha CMOXHOCTY B AMArHOCTUKE W BbICOKWE MEPUONEpaLMOHHbIE PUCKM, PA3BUTWE HOBbIX METOLOB U
MyNbTUOMCUMNAMHAPHBIA  nogxog  obewlaoT  ynydweHne pesynbtatoB neveHus KX. Heobxogumbl  ganbHemwve
uccnefoBaHus Anst ONTUMU3ALMM AMArHOCTUYECKMX 1 NEYEOHbIX CTpaTeruil.

Knioyeebie cnoea: kapomuOHas XeMoOekmoma, onyxornb KapomudHO20 menbya, KapomulHbIl — 2romyc,
napagaHenuoma weu.

Abstract
DIAGNOSIS AND SURGICAL TREATMENT OF CAROTID BODY
TUMORS: AN ANALYSIS OF THE CURRENT STATE OF THE PROBLEM
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Introduction: Carotid body tumor (CBT) is a rare, non-cancerous tumor that arises from the paraganglionic cells of the
carotid glomus. It can cause compression of vital organs in the neck, making diagnosis and treatment a challenge.

Aim: The purpose of this study is to identify effective methods for diagnosing and treating CBT, as well as to detect
promising areas for future research.

Search strategy: We analyzed 64 publications on CBT, including observational retrospective studies, systematic
reviews, and meta-analyses, using databases such as PubMed/Medline, Web of Science, and e-Library.ru. We studied the
current concepts of etiology, classification, clinical and instrumental diagnostic methods, and modern therapeutic approaches.

Results: Modern methods for diagnosing CBT include CT-angiography, complemented by the PUMCH classification and
the method of ICA distal segment measuring. These methods provide accurate preoperative planning. In treatment, early
radical removal of the tumor is preferred, while preoperative embolization of the feeding arteries reduces the risks of blood
loss and simplifies surgical intervention. Some organizational measures also optimize therapeutic outcomes and minimize
perioperative risks, increasing the safety and predictability of the treatment process.

Conclusions: Although diagnosing CBT can be challenging and risky, the development of new methods and a
multidisciplinary approach show promise for improving treatment outcomes. Further research is needed to optimize diagnostic
and treatment strategies.

Keywords: carotid chemodectoma, carotid body tumor, carotid glomus, paraganglioma of the neck.

Tyninpgeme
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Kipicne. Kapotuari xemopektoma (KX) - cupek Kke3meceTiH KaTepcia iCik, KapOTWATI TNOMYCTbIH, MaparaHrmmoHab!
XacylwanapbiHaH nanaa 60nbin, MONbIH aliMarbIHAaFbl eMipMik MaHbI3abl MyLLenepai kpicagbl. KX gnarHocTukackl xaHe emi
KeH, Tapuxu 3epTTeynepre kapamacTaH Kypgeni Macenenep 6onbin kana bepegi.

3eprtTeyain, makcatbl. KX guarHocTvka MeH eMi 3amaHayw Tacingep apacbiHia eH TMIMOi ofiCTepAi aHbIKTay XaHe
3epTTEYAiH, NepCneKkTUBanbIK GarbiTTapbiH aHbIKTay.

Ispey crtpatermsacbl. PubMed/Medline, Web of Science xasHe e-Library.ru manimeTTep 0asacbiH KOnaaHa OTbIpbIM,
peTpocnekTvBTi Oakpinay 3epTTeynepiH, Kyienik onynapabl XoHe MeTa-Tangaynapabl Kkoca anfanga, KX
TakbIpblObiHAarbl 64 GacbinbiM TangaHabl. JTUOMOrWS, XKiKTey, AMArHOCTUKAHbIH, KMMHUKANbIK XaHEe acnanTbik aAicTepi
Typanbl e3eKTi uaesnap 3epTTenin, 3amaHayn emaey Tacinaepi KapacTblpbingbl.
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Hatuxenep. KX puarHocTukanaygbld, 3amaHayw apictemeci  KT-aHruorpadusicelH  kamtugel, on  PUMCH
KnaccueukaumsiCbIMEH KaHE LUK KapoTWg apTepusChbiHblH, AWCTanbAbl CErMEHTIH enley oficTEMECIMEH TUiMA
TONMBIKTBIPbINA OTbIPbIN, ONepauus anablHAasbl HAKTbI KocnaprnayFa kemektecedi. Emaeyae icikti epTe pagukangsl anbin
Tactayra bacbiMablk Oepinegi, onepauws angblHOasbl KOPEKTEHZIPY apTepusnapbiHbiH, AMOONN3aLMACH KaH XoFamnTy
KaymiH asalTadbl XaHe OTacblH Xewingetedi. Keibip yMbiMOacTbIpyWbINblK —Liapanap emaey HaTWXenepiH
OHTaNNaHabIpagbl XaHe emzey NpOoLEeCiHiH, Kayincisgiri MeH 6omkamabinbIFbiH apTThipa OTbIPbIN, NEpUONepaTUBTi Kayin-
KaTepiH asaiTagbl.

KopbITbiHAbINap. [uarHocTukagarbl KMbIHOBIKTAPFA XoHe Xofapbl nepuonepaumsrnbik, kayin-katepre kapamacTtaH,
XaHa aflicTepfiH, AaMybl XaHe kencanansl Tacin KX emaey HaTuxenepiH xakcapTtyra cebentecesi. [JuarHocTukansik, xaHe
emaey cTpaTermsanapblH OHTalNaHAbIPY YLWiH KOCbIMLUA 3ePTTEYNEP KaXeT.

Tylin ce3dep: kapomud xemodekmomach!, Kapomud OeHeHiH icizi, kapomud 2roMychbl, MOlibIH napazaHaiLomMach!.
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10.34689/SH.2024.26.4.022
BBegeHue 3roKayecTBeHHble hopMbl ONyXonKM oBHapyXMBaKTCH B
KapotugHas xemogektoma (KX) npeacraensiet cobon 6% cnyyaes [16, 18, 36, 53, 54].
peakyln  A0OpOKAaYecTBEHHYl  OMyxofb,  KoTopast B mexagyHaponHoit 6ase paHHbix Web of Science B

MPOMCXOANT W3 MaparaHrmmMoHapHbIX (HEXpOMaPUHHbIX)
KNeToK KapoTWAHOro rmomyca [6]. HecmoTps Ha To, 4TO
nepBble ynoOMWHaHUs 06 3TOM 3aboneBaHWW NOSBUIUCH
HECKONMbKO CTONMETWA Hasad, [0 CUX Mop OCTakTes
HepeLLEHHbIMM MHorue BOMPOCbI, kacatoLmecs
AMarHocTuku 1 neverms KX.

Poct KX nporpeccuBHO MeAnEeHHbIN U 3KCMaHCHBHBIN,
4TO NPUBOAMT K CAABIMBAHUIO XKM3HEHHO BAXHBIX CTPYKTYP
LieW, TakMX Kak COHHble apTepuW, YepernHo-MOo3roBble
HepBbl, KOCTW, rOpTaHb, Tpaxes U nuLLeBod. ITO MOXET
3HAUMTENbHO YXYOLUUTb KauyeCTBO JKM3HW MALMEHTOB U
Aaxe npeacTaBnsaTb yrpody Ans ux xwusHu [30]. B cBsan ¢
3TUM W PUCKOM ManurHu3auuM, BO BCEX Clyvasx
pobpokayecTBeHHoN KX pekomeHZoBaHa pagukanbHas
kapoTuaHas xemogektomakromus (KX3) [59].

OpHoi 13 KntoueBbIx Npobriem npu nevexnn KX aensetcs
CMOXHOCTb  XMpYpPra4eckoro  Bmeluatensctea.  [lepeas
ycrneluHas pesekums onyxonu Bbina BbinonHeHa B 1951 rogy
Conley, KoTOpbIi MPOBEN OMEPaLMO C WCMONBb30BAHMEM
NpOTE3VNPOBaHUs BHYTPEHHEN CoHHOM apTepun (BCA). Tem He
MeHee BO Bpems KX3 cCyllecTByeT BbICOKMA  pUCK
MOBPEXOEHNS CTEHKM COCYAOB C PasBUTMEM  KITMHUYECKM
3HAYMMOrO KPOBOTEYEHUS W reMopparnyeckoro Lwoka [23] us-
3a MNEepBaCKYNSIPHON CTPYKTYPbI OMYXOMK, NIOTHON aareaim k
OKPYKAIOLLIMM TKaHSAM M TMNOTPOUM MbILLIEYHOTO CIOST COHHOM
aptepun B Mecte npuneraHus kK KX [37]. Kpome Toro, B
rnocreonepaLuMoHHoM — nepuoge  AOCTAaTOMHO — 4acTo
MPOSBNSETCA Takoe OCMOXHEHWe, Kak mnape3 YepenHo-
Mo3roBbIx HepeoB (YMH) B 19-49 % cnyuaes [21, 37, 51].

CornacHo paHHbIM uccrienoBaHuii, KX BCTpevaetcs
kpaiHe pegko, ¢ uactotom 1:30,000-100,000 uyenosek.

TeyeHue nocnegHux 10 neT no TemMe KapoOTWAHBIX
o0pa3oBaHuWii W naparaHrivoM PasfMYHON foKanuaalmm
Bbino onybrmkosaHo He 6onee 35 pabor, a B 6ase PubMed
no  KPUTEPUSM  «PaHAOMMU3NPOBAHHbIE  HayuHble
MCCNENOBaHNA» W KIMHMYECKME WCCNEeLoBaHWs» B 3TOT
nepuog pasmeLLeHo Bcero 7 nybnukauuit. Mo Teme gaHHOR
naTonorMm B OTEYECTBEHHbIX KypHamnax onybnukoBaHbl

MMWb 2 CcTaTbl C [AW3aliHOM  UMCCNeoBaHus «cepus
cnyyaesy [40, 58].
YunTbiBas  HEJOCTATOMHOE  KOMWYECTBO  Hay4HO

uHdpopMaumn 0 KX, pedKkocTb yKasaHHOW naTonoruu,
TEXHWYECKYIO CIIOXHOCTbH OMepaTUBHOMO BMELLATENbCTBa,
BbICOKME  NEpUONepaLnOHHbIE  PUCKW, CBSA3aHHbIE C
XMPYPTUYECKAM  NeveHueM, HeobXoguMo  U3yunTb ¢
CUCTEMaTU3MPOBaTh MydyllMe TaKTUYecKue peLleHns no
JMarHocTUke M neveHnio BonbHbiX ¢ KX Ha OCHOBaHUM
aHanusa COBPEMEHHOW NuTeparypsb!.

Lens uccnepoBaHuA.  AHammM3  COBPEMEHHbIX
3(h(PEKTUBHBIX TEHAEHLMIA B AMArHOCTUKe 1 neveHnn KX, u
onpefeneHne akTyarnbHbIX HanpasneHuit B AaHHON Teme.

Crparerus noucka

B pesynbTate npoBenéHHOrO noucka nuteparypbl Obino
otobpaHo 64 nybnukauuu, OTBeYaKLMe KpUTEpUSM
BKMioYeHns. LLMpokuiA BpemeHHO Auana3oH noucka (c
2000 no 2023 rop) 6bin BbIBpaH C Y4ETOM pEAKOCTY
3aboneBaHus 1 OrpaHWYEHHOrO uyucna  nybnukaumi,
nocaséHHbIX KX. Beuay TOro, 4to 4yactota nosiBreHus
HayuHbIX paboT Mo AaHHOW Teme KpalHe Hu3ka, 6bino
PELEHO  BKMOYATb  BCE  [OCTYMHble  WUCCefoBaHMs,
CnocobHble MpefoCTaBUTh PENEBAHTHblE AaHHble. 3JTO
0cobeHHO  KacaeTcs  pedkux  (hyHOAMEHTanbHbIX

192



Hayka u 3apaBooxpanenue, 2024 T.26 (4)

0030p auTEpaTyphbI

uccnegosaHnin Havana 2000-x rogoB, KOTOpble BHECM
3HAuUMTENbHbIA BKNag B (DOPMUPOBAHWE COBPEMEHHOIO
noHumaHus KX 1 no-npekHemy UCMonb3ylTcs B KaYecTBe
OCHOBHbIX NCTOYHUKOB.

PaccmaTtpuBanuch BCE BMAb neyeHus
pobpokayecTBeHHbIX KX,  BKMtoyas  TpaauUMOHHble
XVPYpryeckne MeToabl WM MeHee pacnpoCTPaHEHHble
JKCTepUMEHTanbHble  Noaxofdbl. [ns  3roKayecTBEHHbIX
opm KX  paccmoTpeHa  cyulecTBylowas — Cxema
xumuoTepanuun. B 0630p  BKIIOYEHbI  UCCNEAOBaHMS,
OMMCBIBALLME PA3NUYHBIE UCXOAbI NEYEHNS NALMEHTOB, C
YYETOM PasnuyHbIX TUNOB AW3aNHOB MCCIEOOBaHUA — OT
ONMCaHWS  KNMHMYECKUX CMy4aeB [0 CHUCTEMATUYECKMX
0030p0B C MeTa-aHan13om.

MemoyHuku  uccnedogaHus: B KavecTBe OCHOBHbIX
MCTOYHMKOB MHCbOpMaLMM  Obinn  1Cnonb3oBaHbl  6asbl
AaHHbIx PubMed/Medline, Web of Science u e-Library.ru.

Mouck nybnukauuini Takke OCYLLECTBAANCA C NOMOLLBH
nouckosoit cuctembl Google Scholar. AHanusuposanuch
UCKIIOUYNTENBHO onybrnukoBaHHble JaHHble,
JOMONHUTENbHBIN  KOHTAaKT € aBTopamn  paboTt  ans
nomnyYeHms HeonyBnMKoBaHHbIX JaHHbIX He
OCYLLECTBAIANCS.

Memoduka ombopa OaHHbIX; ANS noucka B 0Oase
AaHHblx  PubMed/Medline npumeHsnucb  TEpMMHBbI K3
cnosaps Medical Subject Headings (MeSH), B pesynbrate
yero ObimM BblgeneHbl Criegyllwye KoYeBble CroBa:
carotid body tumor, carotid body, chemodectoma, neck
paraganglioma. W3 «kaxpgoit oTOBpaHHOK mybnmkauum
npoBOAMNACh  JKCTPaKUMS  AaHHbIX,  CMOCOBCTBYIOLNX
ONTUMW3ALMN  TaKTUKW OWArHOCTUKM W XUPYPrA4eCcKoro
neveHnss KX. Bce paHHble 6binu  pacnpegeneHsl no
KaTeropusiM Ha OCHOBE WX aKTyarnbHOCTM M YPOBHS
[OCTOBEPHOCTM!.

PucyHok 1. Anroputm noucka u otéopa crarei.
Figure 1. The algorithm for searching and selecting articles.

CNoeapb NPeaMETHBIX 3aroN0BKOB
Medical Subject Headings

Konuuecteo nyBAMKauwi HaWAeHHBIX B Ba3zax AaHHbIX

PUBMED/MEDLINE, Web of Science, e-library

Yucno nybnukaumii nocne yaanedus gybnukaTos

I'Iyﬁnvmau,uu C onMcaHuem MeToOAMKEM AWarHoCTUMEK WNKW neyeHuA

BCe TMNBI AM3aiHa MCCNea0BaHHUA

Bce TMNbl oNyXonu no HJ"IECEHCDHHEILLI-‘IH

Bce enapl Mcxoda nedeHwA (C ocnoxHeHwem u bes)

,ﬂ.OﬁpOKaLIECTBEHHbIE W 2N0KaUeCTEeHHBI2 TUNRI ONYyXoau

N

64 OpHUrMHanbHbIe CTaTbM

Pe3ynbTathbl uccnegoBaHus

LLupoko BCTpevatotcs nybrnukauum ¢ obcepBaLvOoHHbIM,
PETPOCMEKTUBHBIM  AW3aliHOM  WccrefoBaHus. 10 MHEHMIO
Cohnert T. et al. (2020), yuwTbiBas pegKocTb NATONOrK,
PaHOOMU3MPOBAHHLIE  KIMHUYECKME WCCIe0BaHNs  TPYaHO
BbINONMHUTL [15]. B 0TOGpaHHbIX cucTemMaTnyeckux ob3opax ¢
NpoBefeHHbIM MeTa-aHanM3oM 3TOT (PaKT ykasaH B kayecTBe
rmaBHoro orpaHuueHns [5, 29, 52, 55, 56]. CormacHo
cuctematndeckomy 063opy [52], METOAONONMYECKOE KauecTBO
BCTPeYaembIx paboT Yalle BCero Huakoe: cpefHui 6ann no
Newcastle-Ottawa scale — 3,8, HM ogHO uccnegosaHne He
nonyuuno 6ornee 5 6annos 13 9 Bo3MOXHbIX. Jackson R.S. et

al.  (2015) pexomeHaylT  cocpegoTouuTb  Oymylme
WCCMENOBaHWA Ha CTaHOapTV3auuM U3yYaemblX OaHHbIX, a
Talke Ha BbIMONHEHWM MPOCMEKTUBHBIX WCCHIEOOBaHM C
rpynnamu cpasHeHns [29].

Takoro poja CTaHgapTM3auuMs SBRAnacb OAHOW U3
3agay uccneposaHus Kotenko P.K. et al. [34]. AsTopbl
W3BMEKM U CTaHOApTU3MPOBanM AaHHble 0 6ombHbIX ¢ KX
W3 WCCrefoBaHui, NPUBELEHHbIX B OTKPLITOM AOCTyrNE B
6asax pgaHHbix PubMed/Medline, Web of Science u e-
Library.ru, npu noMoLLM Takux MHCTPYMEHTOB, Kak Python-
Onbnuotekn, ana Toro uytobbl CO3AaTh MPOrpaMMHOE
obecneyeHue, kotopoe AuarHocTupyeT KX Ha paHHei
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cTaguu ee opmmpoBaHusi. Takum obpasom, 6asa 3HaHuii 0
3abonesaHuu byget paclumpaThes.

Ucmopusi usyqeHus kapomuOdHoU xeMoOeKmomb|

Brepsole  kapotugHoe  Tembue  ObINO  onmMcaHo
weenlapckum Bpadom Haller B 1743 rogy, xotd, no
HEKOTOPbIM [JaHHbIM, 3TO OTKPbITME MPOW3OWO Ha rog
paHble, B 1742 rogy [20, 50]. lMo3sgHee Kohn Bnepsbie
MPYMEHWN TEPMUH «NaParaHrnnsy», 0aHaKO CUHOHMMbI, Takue
Kak  «onyxomb  KapomuOHO20 — menbuay,  «2roMycHas
ONyXoriby, «XeMOOEKMOoMa» U «HeXpoMagghUHHaS ONyXOrb»,
B HacTosllee BpeMsl HEJOCTAaTOMHO TOYHbI, YCTapenn W
TpebytoT nepecmotpa [45]. B 1743 romy coctosnock nepeoe
nybnuyHoe onucaHne obpas3oBaHus yyeHukom Haller —
Taube, koTOpbIN Ha3Ban 3Ty CTPYKTypy «ganglion minutumy
[64]. Taube onuceiBan ero «nexatym B GudypkaLm CoHHOM
apTepui, COEAMHEHHOW C BEPXHUM LUEHBIM TaHrmeMm
CUMNaTMYeckoil HepBHOI cuctembl». Cam xe Haller 3atem B
csoeit nybnvkauum 1762 roga HasbiBan 3Ty CTPYKTypy
«ganglion exiguumy. Andersch K.S. Toxe u3y4an kapoTuaHoe
Tenbue M Hasgan ero «gangliolum intercaroticumy. OH
OTMETWM, YTO CHabXatlllMe €ero BOMOKHA MCXOOAT OT
[MOTOYHO  BeTBM  Onyxpatowero Hepea [9].  Ero
opurMHanbHas pabota, nosBuBlIasica mexay 1751 u 1755
rogamu, [OArO CyuTanacb Nponasluei, HO noToM Obina
nepeusgaHa B 1797 rogy. OgHako B aToT nepuog Neubauer
(1772) «3aHOBO OTKPbIN» KApOTMOHOE TerbLE, Ha3BaB €ro
«ganglion parvumy, a Takke Onucan OTBETBMEHWUS K HEMY OT
BEPXHEro ropTaHHOrO Hepsa [64]. HecmoTpst Ha MHOXECTBO
Ha3BaHMIA, KOTOpble Mpeanaranuchb PasnuyHbIMKN aBTopamu
Ans 0B03HaYeHns omyxomW KapOTWAHOrO Tenbua, TePMUH
«xemodekmoma»  ynotpebnseTcA B COBPEMEHHOV
nuTepaType eLé A0BOIbHO YaCTo.

dnudemuonozus

Mo pesynbTataM MynbTULEHTPOBOMO MWCCNES0BaHMS
Sajid M.S. et al. (2007) npuwnu k BbiBogy, 4to KX sBnsetcs
peakon onyxonbto [53]. MHorve aBTOpbl MOATBEPXOAOT
9TOT BbIBOA COOCTBEHHbIMM HabMIOLEHUSMYW, HanpUMep
Degollado-Garcia J. et al. (2022) ykasblBalOT Ha
pacnpoctpaHeHHocTb natonorim 1:30000-100000 yenosek
[18]. Mo gaHHbIM cneuunanuctoB KX coctaenset 0,01-0,6%
BCex omyxornei ronossbl v wew [18, 36]. OgHako cpean Bcex
naparaHrnmom ronoBel W weu (MW) at0 camoe
pacnpocTpaHeHHoe HoBoobpasoeaHue [30, 53], koTopoe
BCcTpeyaetcs B 60-70% [16]. B 6% cryyaeB MOXHO
ObHapyxuTb  3mokadvecTBeHHylo dopmy KX [54]. B
HauMoHanbHbIX — peectpax  3abonesaHuin  Pecnybnuku
KasaxctaH He npencTaBneHbl  3NMAEMWUOMNOTMYECKME
[aHHble O pacnpocTpaHeHHOCTH 1 3abonesaemocty KX.

Amuonoaus

Otnonoruyeckme aktopbl KX ocTatoTes HefocTaTouHo
n3yyeHHbIMM. Tem He MeHee, uccnegoeanne Wang S.J. et
al. (2000) ykasbiBaeT, uto cemeitHas dopma 3abonesaHus
HacnefyeTcs N0 ayTOCOMHO-AOMWUHAHTHOMY Tuny [60], 4To
Mo3BOMSIET BbLIBUTL NPEPACNONOXEHHOCTb Y UNIEHOB
cembu nauueHToB. B yvacTtHocTw, mpumepHo 90% Bcex
HacneacTBeHHbIX ML cBA3aHbl ¢ CMHAPOMOM CEMEWHON
napararnvomsl Tna 1, 3 u 4, cornacHo Peterson L.A. et
al. (2014). WHTepecHo oTMeTUTb, 4YTO OKOMO 8% $BHO
CNopagmnyeckmx naparaHrimom 00ycnoBneHbl
nepesatoLwmMmcst MyTaLusM1 KNETOK 3apOAbILLEBON NUHUN.
Mo croBam aBTOpa 9TO NOOYEPKUBAET  BaXHOCTb
TEHETUYECKOTO  TECTUpOBaHWS  ANs  MAauMEHTOB  C

nopo3peHnem Ha KX, u B criyyae obHapyxeHus myTauum,
HeobxoaMMO BbISIBUTb HOCUTENEN MyTaLWM reHa B CeMbe
AN 0Ka3aHUsi CBOEBPEMEHHOM MEOMLIMHCKOA MOMOLLW W
npegoTBpaLLeHus passuTus 3abonesaHus [49].
[ononHuTensHO, MONEKYNSPHbIE MCCIIEA0BaHUS BbISBANN
ToveyHble MyTaumm SDHB n SDHD B cemeiicTee reHoB
cykumHaToerugporeHasel  (SDH) y naumeHtoB ¢ KX
YuuTblBasi, 4TO TakMe MyTauuu CBs3aHbl C CUHOPOMOM

HacneaCcTBEHHOM (heoXpOMOLMTOMbI/NaparaHr1oMb!,
peKoMeHAayeTCs NpOBOANTH [ONOMHUTENbHbIE
AnarHocTnyeckne nccnegoBaHus Ha npeavert

teoxpomouutomsl [20, 27).

Takke cnegyeT OTMETUTb, YTO MMEKTCH [aHHble O
noBbllleHHoW  3aboneeaemocT KX vy HaceneHus,
NMPOXMBAIOLLErO Ha BONbLINX BbICOTAX MMM CTPaAatoLLero
XPOHWYeCcKon OBCTPYKTUBHOM 6OME3HbI0 NMErkux, COrnacHo
nccnepoBalnam Huang P. et al. (2022), Wang S.J. et al.
(2000) n Moscona-Nissan A. et al. (2022) [26, 60, 43].

Takum 06pasom, Ha COBpPEMEHHOM 3dTane BegyLiue
ponu B passuTum KX npegnonaralotcs y XpOHUYECKOM
TMMOKCUM W TOYeYHbIX SDH MyTauui.

Knaccudpukayus

MepBoit AeTanbHO NpopaboTaHHO! Knaccudukaume
KX asnsetcs cuctema, npegnoxerHas Shamblin W.R. et
al. 8 1971 rogy [54]. OHa OCHOBaHa Ha aHATOMMYECKWX
XapaKTEepUCTUKAX OMyxonum W €€ B3aMMOOTHOLUEHMN C
COHHbIMA  apTepusMK, a Takke Ha  pa3smepe
HOBOOOpa3oBaHms. OgHako cucteMa  ocTaércs
CyOBLEKTMBHOW, TaK Kak He mnpesycMmaTpuBaeT TOYHbIX
KpUTEPWEB ANS ONPeaeneHns pasMepoB ONyxomnu B KaXaoMm
13 TPEX TUMOB.

B otnmnumne ot gaHHomn pabotsl B 2006 rogy Luna-Ortiz
K. et al. npeanoxwnu paspenexue onyxonu no pasmepam
Ha rpynnbl «MeHee 4 cM» 1 «bonee 4 cm». Knaccudukayns
Shamblin W.R., B mogudmkaumm Luna-Ortiz K. yuuTbiBaeT
BoBneYeHHocTb YMH 1 ux BeTBEW B TKaHb OMyX0nu, JenuT
TPETWIA TUN Ha NOATMN «a», COOTBETCTBYIOLMIA NPEXHEMY
Tuny 3, n «b» — N6GOM TN C HBa3WEl OMyXOnM B NPOCBET
COHHOW apTepuu [36, 54].

CornacHo HabriopgeHnio  Sajid M.S. et al. KX no
3TMONaTOreHe3y MOXHO pasgenuTb Ha cregytoline (opMbl:

a) runepnnacTuyeckas — BCTPEYAETCS Y NaLMEHTOB,
KOTOPbIE CTPaatoT XPOHUYECKON MMMOKCUEN OpraHn3ma;

b) cemeliHas - xapakTepHa NS nauueHToB MOMOAOro
BO3pacTa, 3MoKkayecTBeHHas hopma BCTpeyaeTcs valle B
[aHHON rpynne;

c) cnopaanyeckas popma [53].

KX - aTto annuncouaHbiii oObekT, U HeobXoaumo
YYUTBIBATb Y HETO TPU U3MEPEHMS.

O6bem onyxonu paccuuTbiBaeTcs no opmyne obbema
SNNWNCOMTHOTO Tena:

roe A - kpaHuo-kaydarnbHbli pasmep,
B — nonepeyHbIn,
C - caruttanbHbIin [31].

T ABC,
6

OTa mpes HaxoguT MpUMEHeHWe B Knaccudukaumm,
npeanoxeHHon Gu G. et al. (2021) n Ha3BaHHOM B YeCTb
yHusepcuteta PUMCH (Peking Union Medical College
Hospital), B koTopom ©Obina  paspaboTaHa  [23].
MpenmywiectBO  JaHHOWM  Knaccucpukaumu — nepeq
MoanduLMpoBaHHON  knaccudmkaumen  Shamblin-Luna-
Ortiz B TOM, 4TO OHa Y4TbIBaET HE TOMbKO
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TOPU3OHTarNbHOE, HO M BepTUKanbHOE pacnpocTpaHeHue
ONyXonu u pasgensiet obpas3oBaHue Ha 5 TMNOB C y4eToM
AHaTOMWUYECKUX OPUEHTMPOB: FOPU3OHTANbHBIE MPOEKLMOH-
Hbl€ NMWUHUKM, NPOBELEHHbIE Yepe3 Yromn HUKHEN YentocTn u
COCLEBMAHBIN OTPOCTOK BWUCOYHOM KOCTW. OTO MO3BONSET
NMPUMEHSTb KNacCUMKaLMI0 Y pasHbiX NOLeN, HECMOTps
Ha WHAMBMAYaIbHYK aHAaTOMUIO LLIEU M COHHbIX apTepU.

Takum obpas3om, yuuTbiBas BepTUKAmbHbIA  POCT
onyxonu, knaccudukaumus PUMCH nossonsieT nporHosu-
poBaTb B MPeAONepaLyioHHOM NEPUOLE PUCK MOBPEXAEHMS
marucTpanbHbix apTepuin u YMH Bo Bpems KXO.

JHuaeHocmuka

KnuHuyeckas kapmuHa

Ons KX xapakTepeH MeAneHHbI, BANOTEKYLWA POCT,
noatomy 3abonesaHue npotekaet 6eccumntomHo. Chen et al.
MPOBENM UCCRENOoBaHNe KMHMYeCKMX nposenennin y 1810
MaLWeHToB, BbidenMB Haubormee 4acTo BCTpevatoLyecs
cumnTombl. B nogaenstowem BonblumHcTee cnyvaes (1400
criyyasl) OCHOBHbIM cumnTomoM Obina  GesbonesHeHHast
onyxonesas Macca B obrmactu weu. [pyrme CMMNTOMb
BCTPEYANMCh 3HAYUTENBHO PEXE: OLLYLLIEHWE HOPOZHOrO Tena
B lwee Habmioganock B 25 cryyasix, OCUNMOCTb rofoca W
kawenb — B 70 cnyyasx, ronoBoKpykeHue — B 33 cryyas,
TPaH3NTOP-Hasl MLieMuyeckas ataka — B 44 cnyyasx, gucdarus
- B 43 cnyyasx. Pexe BCTpevatoLwmecs CUMNTOMbI BKIToYarni
oablLLKy (7 cryyaes), apTepuanbHyio rynepTeHanio (4 cryyas),
wym B ywax (11 cnyyaes), ronosHytw Bonb (16 cnydaes),
cHapom opHepa (9 cryyaes), napanuy nuueBoro Hepea (6
cryyaes), [fesuaums s3bika (7 Crnyyaes) M 3puTenbHble
paccTpoincTsa (3 cnyyas) [14].

MauneHTbl B BoOnbUMHCTBE ChyyaeB obpalyalTcs 3a
MeAMLMHCKOM MOMOLLbI, Korga onyxonb B obnactu wem
CTAQHOBWTCS 3aMETHOW BM3yarbHO WNM  OLLYTUMOIA Npw
nanbnauum, nnbéo KX obHapyxuBaeTcs Kkak cryyanHas
Haxogka. [pu naTepanbHOM pPacnonoxeHun OBBEMHOrO
obpasoBaHns Lweu Bpady cregyeT 3anogo3putb KX [32].
MauneHT pormkeH ObITb HAaNpaBneH BpayoM NEPBOA FIMHWM
Ha JONONHMTENBHOE 06CNeaoBaHNe B CTaLMOHaPp, KOTOPbIN
3HAKOM C AMarHOCTWKOW M TaKTUKOW BEAEHWS NaLlueHTOB C
KX [49]. Tarke cuuTaeTcs BOIMOXHbLIM YCTAHOBUTb AMArHO3
KX npegBapuTenbHO Ha OCHOBaHWM [OaHHbIX aHamHesa W
cuamkanbHoro uccneposanus [8, 4]. Westerband et al.,
Tinkham M.R. et al. u Munakomi S. et al. B cBonx pabotax
OMMCBIBAIOT XOPOLIO W3BECTHYK MaTOTHOMMYHYK Npody
xupypra Fontaine, koTopas 3akmioyaeTcs B TOM, YTO Npu
nombiTke  CMELLEHWs  OMyxonu, OHa MobunbHa B
TOPU3OHTANbHOM  HampaBfeHuu, MpU  BEPTUKANbHOM
CMeLLEHN — KPENKo (hMKCMpOBaHa W HenodswkHa [44, 57,
62]. Kpome TOro, BaxHo obOpallaTb BHMMAHWe Ha TakoM
Mpu3HaK, Kak nynbcauws camoro obpasoBaHus, KOTOpoe
0bycnoBneHo apTepuanbHbIM MPUTOKOM KpoBw k KX [29].

BaxHo npoBoauTb AuddepeHumnanbHyo auarHoCTUKy
KX ¢ opyrumn obpasoBaHusiMM B 06N1acTy Len, TakuMm Kak
aHeBpM3Mbl UM MCEBLOAHEBPU3MbI  COHHO  apTepuu,
remMaToMbl, TMOMYyCHble onyxonmn Bryxgatowero Hepsa W
BaranbHble WBaHHOMbI [25, 57]. AHeBpWU3MbI COHHOM
apTepu noaTeepxaarTca ¢ nomowpto KT wumm MPT,
NCeBLOAHEBPU3MbI, CBSI3aHHbIE C MOBPEXAEHUEM CTEHKN
coCyda, ONPEegenslTcs C MOMOWbI0  YnbTpasByka W
aHrvorpacpuu. LBaHHOMbI Ha MPT 06bl4HO MOKa3blBaOT
30HbI KMCTO3HOW JereHepaummn 1 Cneumunyeckoe CMeLLeHe
COHHbIX apTepuit kKnepeau [25].

3nokavecTBeHHbI noTeHuman KX TpyaHo npeackasats,
opHako Nishijima H. et al. (2011) yBepeHsl, 4To ¢ pasmepom
onyxonu cBs3u Het [48]. B uccneposanun Chen Y. et al. B
32 cnyvaax (1,79%) Obino onucaHo MeTacTasvpoBaHue.
CormacHo JAaHHbIM aBTOPOB, OONBLUMHCTBO MeETaCcTas30B
ObINo HaMdeHo B MOKanbHbIX IMMATAYECKNX y3nax, B TO
BPEMSI KaK oOpraHHble MeTacTasbl MpeuMyLIECTBEHHO
BCTPEYAIOTCS B NErKMX, KOCTAX, MEYEHH, TONIOBHOM MO3re U
nompKenynoyHon xenese [14].

WHcmpymeHmanbHble uccnedogaHus

CoBpeMeHHble MeTofbl BM3yanu3auun  3HauMTENbHO
YNYYWWUIW NpegonepauymonHyo oueHKy puckoB npn KXO.
Hanpumep, gynnekcHoe CkaHMpoBaHWe No3BONSET BbISBUTL
ONyXONMb  Ha  paHHWX  CTagusx, u4Tto  cnocobeTByet
BesonacHomy NPOBEAEHNIO XMPYPrU4eCcKoro
BMeLLaTenbCcTBa. [62]. Munakomi S. et al. ykasbiBaloT, 4To
npy  NPOBEdEHUM  YNbTPa3BYKOBOTO  MCCMEAOBaHWS
HeobXoAMMO yuuTbIBaTb BEPOSITHOCTb BurnatepanbHHOo
HanMuMs ONyxonn 1 NPOBEPATb KOHTpRATEPasnbHbIA COHHbIN
TpeyronbHk Ha npeameT KX, 0cobeHHO y BO3pacTHbIX
nauueHToB [44]. Sajid M.S. et al. (2007), A. Mkrichyan
(2015) u Degollado-Garcia et al. (2022) cuuTatot, 4TO
JYNNEKCHOe CKaHMPOBaHWE MokasbiBaeT cebs adhheKTBHO
npy MOCTAHOBKE AMArHO3a, HO TakMe MeTodbl, Kak
aHrvorpadms, KomnbloTepHas Tomorpadms  wnm MPT
nonesHbl Npu MAaHUPOBaHWMM ONEPaLMOHHON TakTukn [53,
42, 18], a Wen D. et al. (2023) B cBOEM MCCreaoBaHUN
NPOAEMOHCTPUPOBANM, YTO aHanu3 u3obpaxenun KT-
aHrvorpadum apdeKTUBeH AN NpesonepaLyoHHON OLEHKN
pucka Heobpatumoro nospexgeHus YMH [61]. Ha MPT
ONMyXONMb ~ KAapoTMAHOrO  Temnbla  n3oOpaxaetcs ¢
XapaKkTepHbIM cumnTomMoM «conu 1 nepuax [30]. Ma D. et al.
(2010) cunTarloT «30M0TbIM CTaHAAPTOMY» AMarHOCTUKM KX
Lndposyto cybTpakumoHHyto aHruorpadmio [39].

Hecmotps Ha nouck, Arya S. et al. (2008) He
obHapyXunu cpean [AaHHbIX nuTepaTypbl OOBEKTUBHBIX
KpUTEPWEB [N MPOTHO3MPOBAHWSA TWMa  OMyXomuM Mo
knaccudmkaum LambnuH nepen onepauuen. ABTOpbI
npeAnoxunu npu npegonepavuorHon MPT-Busyanusavum B
aKkcuanbHOM MPOEKUMM U3MepsTb MPOLEHT  npureraHus
OMyXOMnM K OKPYXHOCTW nonepeyHoro ceyeHnss BCA, BHe
33BMCMMOCTM OT pa3smepa HoBooOpasoBaHus. CTeneHb
npuneraHus onyxonu k nonepeyHomy ceveHuio BCA: < 180°
- Shamblin 1 type; 180°-270° - Shamblin 2 type; = 270° -
Shamblin 3. B cBoelt paboTe aBTOpbI OGHAPYKUN BBICOKYHO
KOpPPenaUMio  Mexgy paguorioryeckuMm  MporHo3OM W
MCXOLOM Onepauuu, a TaKkke OTMEeTUNM BaxXHOCTb
u3mepeHust cBobogHOro auctansHoro cermenta BCA ans
NNaHMpPoBaH1s BO3MOXHOCTW COCYOMCTON PEKOHCTPYKLMN
npu HeobxogumocTu [10].

Buoncus onyxonu kateropuyeckn He peKOMeHZyeTcs
BBUOY €€ runepBackynspHOCTA MOITOMY paguonornyeckas
BM3yanu3awms - MaKCUMarnbHO BOMyCTUMbIIA
ANarHoCTMYEeCKMiA MeTog A0 OnepaTUBHOrO NeveHus [8].

B csoem wuccnegosaHum Kim G.Y. et al. (2017)
NPeAnoXunu 1cnonb3oBaTh Mokasatens "paccTosiHue OT
OMyXonM A0 OCHOBaHWA Yepena' Ha OCHOBe AaHHbIX KT-
aHrvorpacun.  ABTOpbI  BbISIBUNM, YTO YEM  MEHbLUE
paccTosiHue, TeM Bbille puck nospexaeHus YMH Bo Bpems
onepauwm [33], 4to Takke noaTBepkgeHo paboton lvanjko
F. et al. (2023) [28]. 3ToT MeTon momoraeT paspaboTath
TaKTUKy XMPYPrMYECKOro BMellaTenscTBa, HO Tpebyet
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Bonee TOYHOrO OMMCAHMS METOAMKM U3MEPEHNS, OCOBEHHO
yKa3aHusi KOHEYHOMN NO3ULIM HA OCHOBaHWM Yepena.

MeTog namepeHus cBOGOAHOTO AUCTANbHOO CerMeHTa
BCA, npeanoxenHbin Wen D. et al. (2023) [61], Takke
oueHuBaeT puck nospexaeHus YUMH, B cBA3M € uX
CKYYEHHbIM  AHATOMMYECKMM  pACroNOXEHWEM B  30He
namepenns. 3D-pekoHcTpykums KT-aHrorpadum no3sonseT
n3mepuTb €BOOOAHBIN AucTanbHbIi cermeHT BCA, ykasas
HayanbHOW TOYKOW BbLIXOA W3 OMyXONeBOW Macchl W
3aKaH4MBas BXOXOEHWEM B COHHOE OTBEPCTWE BMCOYHON
koct. Takum 0Opasom u3mepeHue oOkasbiBaetcs 6Gonee
TOYHbIM. Kpome TOro, 3TOT MeTof MO3BONSET OLEHUTb
TEXHUYECKYI0  CMIOKHOCTb  BO3MOMXHOW  PEKOHCTPYKLMM
COCY[0B.

PesynbtaThl OQHOMEPHOrO aHanu3a nokasanu, 4TO
yBenuyeHne ceobogHoro auctansHoro cermeHta BCA Ha 1
MM CHWXaeT BCTPE4YaeMOCTb MOBPexaeHNs HepBoB Ha 9%.
NormcTnyecknn  perpeccuoHHbI  aHamua  YCTaHOBWI
MOPOrOBOE 3HAYEHME CTAaTUCTUYECKOTO BO3AENCTBUS ASIMHbI
cBobogHoro auctansHoro cermenta BCA Ha nospexaeHue
YMH, paBHoe 28,7 mm. Ecnu "gucTanbHbiin cermeHT BCA"
Kopoue 28,7 MM, XMpypr JOIKEH NpeaynpeanTb naLmeHTa o
BbICOKOM pucke nospexgeHns UMH nepen onepauumen u
COTPYAHMYaTb C [PYruMM Cheumanuctamu, TakuMu Kak
HEMpOXMpYpPr W OTOMapUHIONor, Ans npegoTBpaLleHus
OCTMOXHeHuN [61].

JleyeHue

B oTmenbHbix nybnukaumsx, Hanpumep y Shamblin W.R.
et al. (1971), co ccuinkoin Ha Frey (1966), yTeepxaaeTcs,
YTO NEPBYK PE3EKLMI0 OMyxonn COHHOM apTepun B 1880
rogy BbinonHMN Riegner, ogHako nauueHT ckoHvancs. B
1886 Maydl nposen pesekuuo Onyxonn — NauueHT BbhKUM,
O[IHaKo y Hero passunach remunnerus u acpasus [54]. Albert
B 1889 rogy ctan nepebiM, KTO MCCEK MOAOBHYI OMyXOrb
6es nospexaeHns UMH u coHHbIX apTepuin [44]. B 10 xe
Bpemsi umetoTcs noateepxaeHns, yto Conley B 1951 r.
NpoBeN MepByld YOAuHYI PE3eKUMI0 BOBMEYEHHOr0 B
ONyXoneBbIl NpoLecc parMeHTa 06LLEl COHHON apTeEpUM C
npoteaupoeaHnem BCA no nosogy KX. [ns
BOCCTAHOBIEHWNSI KPOBOTOKA OH MPOM3BEN  BLUMBAHME
npoTtesa u3 GONMbLUON MOAKOXKHOA BEHbI C HaMOXeHuem 2
aHaCTOMO30B «KOHeL-B-koHeLy [2]. MopobHble mybnukaLmm
O neyeHnn o0pa3oBaHMii KapoOTMOHOM 30HbI B TEYEHWe
MHOTMX neT Bcerga ObiMM  eOWHUYHBIMM, a  TaKkke
npoTuBopeunBbiMiA.  CuTyauuss Mmamno u3MeHWnacb M B
HacToslLLee BpeMS, TaK Kak HEMHOMME COCYOUCTbIe XMPYPru
CTaNKWBaTCS C [JaHHOW naTonorver B cBoen pabore.

M3-3a NOTEHUMANbHOMO  pucka  ManurHusauum  u
nporpeccupytollero pocta KX koHcepsaTuBHas TaKTWka
neyeHuss He  cuuTaetca  npuemnemond  [8,  62].
PekomeHayeTcs paHHee pagukanbHOe yAarneHue onyxomu,
n KX3 sBnsetcs npeanoyTMTENbHBIM METOLOM NleyeHus [3,
8, 16, 18, 38, 42, 59, 60]. Co BpemMeH nepBoON MOMbITKY
yoaneHus onyxonu KX3O cunTaetcs BMeLLATENbCTBOM,
COMPSKEHHBIM  C  BbICOKMM  PUCKOM  Ans  MauneHTa.
OCHOBHblE MpWYMHBI  TPYAHOCTM onepauuu — Gonblioe
KOMWMYECTBO MUTAKLLMX apTepuii M NNOTHAs aaresus
ONyXOMnK K CTEHKe COHHON apTepuu [55].

AKTyarnbHbIM OCTaeTCsl MOWUCK MPaKTUYECKUX PeLLEeHMH,
KOTOpble NO3BONSAT MUHUMU3MPOBATL PUCK OT onepauuu. B
NPMBEOEHHOM  NUTepaType  OMWCaHbl  MCCrenoBaHus,

copepxaliye Te WM WHble MPELNIOKEHNS MO CHIKEHMIO
nepronepaLmoHHbIX 0CNoXHeHN KX3.
lpedonepayuoHHas am6onusayus.

[ns CHWXEHWs pucka KPOBOTEYEHWS OOHUM W3 4acTo
MpYMEHsIeMbIX METOOB SBMSIETCA  NpegonepauyoHHas
ambonusauust (M3) apTepuin, nuTarowmx onyxonb. Xots 13
UMPOKO  Mcnonb3yetcs, €& aGeKTUBHOCTL OCTaéTcs
npeaMetom OBCyXOeHWs B NuTepaType, U MHEHus
cneuuanucToB no 3ToMy BONpocy pacxoasTes [5].

Psg aBTopoB, cornacHo gaHHbIM A. MKpTysiHa, cuuTaloT,
yto nocre 1O npoucxoguT acenTuyeckoe BOCManeHue
a[BEHTULMM apTepwlt, MOITOMYy BO BpeMs onepauuu
TEXHUYECKN CNOXHO CyGaABEHTULMANBHO BbIAENUTL OMyXOnb
1 COXPaHMUTL LIENOCTHOCTb apTepuu. Mpu BombLUMX OnyXonsx
M3 conpskeHa C  BbICOKMM PUCKOM  BO3HWUKHOBEHWS
ambonuuecknx ocnoxHeHun [42). Bercin S. et al. (2015)
yTBEpXaaeT, yto npeumywiectsa M3 nepeg KX cnopHbl 1
He MpPOSBASIOTCA B YMEHBLUEHWM MHTPaonepaLyiOHHON
KpoBOMOTEpM, OBMeryeHnn OMCCeKUMM UM COKpaLLeHUW
anutensHocTi KX3. Kpome Toro, puck noBpexaeHus cocyaos
BO BpeMS! BblaeneHus ysenuumsaetcs [13].

OpHako Ha OCHOBaHWM  pe3ynbTaToB  HECKONbKWX
cuctemMaTyeckux 0630pOB W MeTa- aHanu3oB CchenaHo
3aKmoyeHne, 4to NI CTaTUCTUYECKM 3HAUMMO YMEHbLIAET
WHTpaomnepaLmoHHy0  kpoeonoTeplo Bo Bpemst KXO B
OCHOBHOW Tpynne, MO CPaBHEHMIO C KOHTPOIbHOW rpynnof,
KoTOpas noageprnach Tonbko pesekuyun KX [29, 55, 56].

B Heckonbkux pabotax oTBegeHa Oonblwas pornb
WHTEpBarny Mexgy NpoBedeHWeM 3TanoB OnepaTBHOIO
nevenus. Tak, npoBeaeHue 13 HenocpeacTBEHHO nepen
onepauuer  yMeHblUaeT KposomoTepl UM obneryaet
yaanenuwe onyxorwm [7, 11, 15, 27, 29, 31, 52, 55, 56, 60].
Wang S.J. et al. (2000) yka3sbiBaeT ONTUMANbHLIM
WHTEpBanoM Mexagy npouegypamn MmeHee 48 dacos [o
onepauwm [60]. Katagiri K. et al. (2019) Hassan 6e3onacHoi
W HaumydLlen TakTukom BbinonHeHne M3 n KX3 B 10T xe
AeHb [31]. Texakalidis P. et al. (2019) npegnaran B 6ygyLimx
WCCNENOBaHNAX ~ M3yYuTb  OMTAMArbHBIA  BPEMEHHO
uHTepBan mexgy 10 n pesekuwern onyxomu C y4eToMm
pasmepa OMyxonu M Tuma OMyxonu Mo Knaccudmkalmu
Shamblin W.R. et al. [56, 54].

O pasmepe KX, npu koTopom Hanbonee LenecoobpasHo
npumeHeHne [0  BbICKA3anMCb  HECKONbKO — aBTOPOB.
CornacHo uccnepoBaHuto Amato et al. (2020) npu 6onbLumx
pasmepax omyxonu npumeHeHne [13 npeacTaBnseTcs
Hanbonee 060CHOBaHHbLIM W APPEKTUBHLIM JONOHEHUEM K
XMpYPr4eckoMy yaaneHuo onyxonn [7], ocobeHHo npw
onyxonsx Il v Il Tuna no knaccudukaumn Shamblin (= 6670
Mm3) [46]. B pabote Napoli G. et al. (2023) oTmevaeTcs, 4To
M3 cBs3aHa CO 3HAYMTENBHBIM YMEHBLUEHEM KPOBOMOTEPH
(p<0,01) [47].

B nccnemoBaHum 3101 Xe rpynmbl aBTOPOB NPUMEHEHNE
M3 He NoBNMAMNO Ha ANUTENBHOCTL onepauuu (p = 1,0) [47].
OpHako B cucTemMaTuyeckux o63opax U MeTa-aHanmaax
Jackson R.S. et al. (2015), Texakalidis P. et al. (2019),
Shiga et al. (2022) nog4epk1BaOT CTAaTUCTUYECKN 3HAYMMOE
COKpalLleHWe  BPEMEHW  MPOBEOEHWS  XMPYPrUYECKOro
yaaneHus onyxonu npu ucnons3osaxuu M3 [29, 56, 55].

BaxHo noHuMaTb Kkakasi aptepusi nutaeT KX, 4yToObl
npoBecTu cynepcenekTueHyio M3. Bocxopswas rnoTtoyHas
apTepus Hanbonee YacTo nuUTaeT onyxonb [27].
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0030p auTEpaTyphbI

B wmwupoBoii npaktuke ans nposegenus 13
NPUMEHSKOTCA ~ TPU  OCHOBHbIX  3MBOMM3NPYIOLLMX
mMatepuana: MWKpocepbl, NOMMBWHUIMOBBLIA  CMPT U

cnvpann. OpHako CpaBHWUTENbHAs SQCEKTUBHOCTL ITUX
MeTOOB A0 HacTOSILLEro BPemMeHW He Obina npegmeTom
[OCTaTOYHOrO MccnefoBaHns. Heobxogumbl fanbHedlume
KMWHUYECKMe nccrefoBaHus  Ons OMpeAeneHus
ONTUMAnbHOrO MOAXOAA M BbISBEHUS MPEUMYLLECTB TOrO
WM MHOTO MaTepuana B 3aBMCUMOCTW OT KOHKPETHbIX
KMMHUYECKIX CUTYaLWA.

Tak, ans npoeaenusi M3 Guzhin V.E. et al., a Takke
psg OOnbLUMHCTBA aBTOPOB MCMOMb3YHT HeaareaviBHYio
komnoauuuio Onyx, B To Bpemst kak Bellamkonda K.S. et al.
(2021) pekomeHOyeT NPUMEHSTb MNaTUHOBLIE CMMparni,
BMECTO  TPagMUWOHHbIX MeTodoB  ambonu3aumm  ns
WCKIMKOYEHNS pUCKa JTOKANTbHOTO BOCMAmNeHns 1 YCTOYMBON
AeBackynspusauum onyxonn [24, 11]. CnopHOCTb OLEHKM
adcpektuBHoCcTM 1D coxpaHsieTCcs MO Cel AeHb, OAHAKO
obbscHseTCH pasHoobpasnem (HakTOpoB NPK BbIMOMHEHUN
KXO B pasnnuHbIX MEOWUMHCKMX YYpexaeHusix no Bcemy
mupy [55].

Tak unn mHaye, BbICOKME MO YPOBHK [OCTOBEPHOCTU
cuctematmyeckme 0630pbl C MeTa-aHanu3oM MpUXoasT K
3aKnoYeHmto, Yto nposegeHue M3 LenecoobpasHo. BaxHo
pa3paboTatb ueTkMe KpuTepuum oTbopa nauMeHToB Ans
nposegexus M3 v cobnioaath BbILLENPUBEAEHHBIE YCIIOBUS
ONA ONTUMW3aLMM  XMPYPrUYECKOr0 BeAEHWs! NaLWeHToB
[15].

KapomudHas xeMo0eKmoMaKmomusi.

lMnoTHas agreanst OMyxonn K COHHOW apTepun unu ee
WHBA3MBHbIA POCT B MPOCBET COCYAa 4acTo MpMBOAAT K
TpaBme CTeHkn BCA 1 BblI3bIBaKOT TEXHUYECKYIO TPYAHOCTb
npu ee yganeHun. B Ttakux cnyyasx AWmonue T.B. u Op.
NPEeLNOXMNN HakNaablBaThb LIOB BAOMb OCU COHHON apTepum
C MPOLUMBAHMEM [BYX COCYAMCTbIX CTEHOK. Takum 0Bpasom
ONyX0flb  W30MMPYETCH OT OCHOBHOMO NPOCBETA COHHOW
apTepun 1 ee MOXHO yaansTtb 6esonacHo [1].

B acnekrte xupypruueckoit TexHuku B 1940 rogy Gordon-
Taylor G. onucan 6e3onacHbln MeTOL YAaneH!s onyxonu ¢
cybagBeHTULMaNbHOM OMCCEKUMEN MO TaK Ha3blBaeMow
«benoit nuHumy [22]. B 1998 ropy Lafrati M.D. B kavectse
BCMOMOraTernbHbIX Mep npumenun M3, nogsbIBUX YEMOCTH
ONA  YNydWweHus [O0CTyna, SHAOTpaxeanbHblil  HapKos,
ayTONpOTE3MPOBaHNE COHHOWM apTepun y4acTkom GOoMbLUOV
nogkoxHoi BeHbl [35]. Degollado-Garcia J. et al. (2022)
NpUMeHsn  cuctematuyeckyto 13,  MUKpPOXMPYpPrinyeckyio
nepuagBeHTULMANBHYI0  QUCCEKUMIO  COHHBIX — apTepui,
OMNONsIPHYIO ANEKTPOKOAryNALMI0 BMECTO MOHOMOISIPHOI 1
OMHOKYNSIPHYHO ONTUKY. OTO NO3BONMIO BLIMOMHUTL MOMHYHO
pesekumo KX 6e3 HeoOX0AMMOCTM NEpeBsiskA WK
PEKOHCTPYKLUMM ~ COHHOM  apTepuM U CHU3WNNO  PUCK
NOBPEXAEHUS COCELHNX HEPBHBIX CTPYKTYP [18].

Mo MHeHwo A.A. QokuHa u Apysux asmopos [Ons
pekoHeTpykuun BCA, NoaxoasT kak CUHTETUYECKUI NpoTes,
Tak 1 parmeHT aytoseHbl [4]. A. Mamkepumos (2021)
npegnaraeT  MpOBOAMTL  AYMMEKCHOE  CKaHWpOBaHue
BOnblIOA NOOKOKHOM BEHbl Ha MPEeAMET MPUTOAHOCTM K
BO3MOXHOMY ~ @yTONPOTE3MPOBAHWID  y4acTka  COHHOW
aptepuu. lNpy HeoOXOLMMOCTM PE3EKLMM COHHOM apTepun
WK NPU HAMU4YMKM MPEANOCHINOK K YAMHEHNIO BPEMEHN
onepauun PeKoMEHOYeTCH YCTAHOBUTb BHYTPUCOCYANCTbIN
WyHT. [na nauueHToB, koTopbiM mposogunock KX3 ¢

NpoTE3NpOBaHNEM, pekoMeHayeTcs nposogute Y3U B
TeyeHue nepsblx 48 yacoB, a TaKKe KOHTPONMPOBATb
HeBponoryeckuin cratyc GonbHOro nocne npobyxaeHus.
[40]

BakHble NpeanoXeHUs KacaloTCs OpraHW3aLMOHHbIX
MeponpUATUIA ANs CHUKeHNS pucka npu KX3. Tak, Gad @.
et al. (2014) oTmevaroT, YTO NOMbITKM MO yaaneHno KX B
HecneLnanm3npoBaHHbIX CTaluoHapax M Ha NEPBUYHOM
YpoBHe  yBenuuunuch.  [loatomy  Ans  CHUXKEHUS
OMepaLMoHHbIX PUCKOB TMaBHbIM TpeboBaHueM cneayeT
cuMTaTh Hanuume KBanMUUMPOBaHHBIX XWMPYProB UMM
COOTBETCTBYIOLLENA XMPYPrMYECKOM KOMaH4bl C  OMbITOM

BbinonHeHus KX  [21].  Hawunyuwme  pesynbTatbl
JOCTUraloTCa  MyNbTUAMCLUMNIIMHAPHON  XUPYPrUYECKOM
KOMaHOOW,  KOTOpas  COCTOMT M3 @HTMOXMpypra,

OTOpMHOMNapuHronora u Helpoxupypra [18, 24, 35, 53]
HekoTopble aBTOpbI NOAYEPKMBAKT, YTO PE3EKLMI0 OMYXOMnK
JOMKEH MPOBOAUTb TONMBKO COCYAMUCTBIA XUPYPr, KOTOPbINA
BfafeeT TEXHUKOW PEKOHCTPYKLUWM COCYLOB HA BbICOKOM
ypoBHe [3, 4, 21]. Belotserkovskyi V. et al. Boigenunmn Tpu
KpuTEPUS  KOTOpble  HEOoOX0AMMO  yuMTbIBaTb,  YTOObI
n3bexatb TSKEMbIX WHTPA — W MOCTONEPALMOHHBIX
OCMOXHEHWA: TPaMOTHOE UCMONb30BaHWE BO3MOXHOCTEI
COBPEMEHHbIX METo40B nyyeBon [MarHoCTUKH,
npegonepaLmoHHoe nnaHnpoBaHue obvema
BMeLUaTenNbCTBa, KOHTPONMPYEMbIA TEMOCTa3 BO BPEMS
onepaumv [12].

Mepes npoBegeHnem KX3 cnegyetr  o0bsiBUTL
TpaHCY3NOHHYIO FOTOBHOCTb, MOArOTOBUTL 103y KPOBM A/15
nepenueanus [40]. CnegyeT w3mepsaTb apTepuansHoe
JaBIieHVe [0, BO BPEMS 1 NMOCMe OMepavLyioHHOro NeveHus,
Tak Kak BO MHOTMX MCCrefoBaHusix Obino oBHapykeHo
CTaTUCTMYecKn 3Haummoe cHukeHne Al nocne KX3 y Bcex
nauueHTos [17].

Texakalidis P. et al. (2019) yTBepxgaet, YT0 yacToTta
napanuya YMH 6bina oguHakoBoii y naumeHTos ¢ M3 n 6e3
Hee [56]. Mamkepumos A. (2021) pekomeHayeT [aBaTb
nauMeHTy MUTb BOAY nocrne npobyxaeHus HebonmbLuMMK
MOTKaMWM CTPOTO B MPUCYTCTBAM Bpaya C  LENb
onpegeneHus Bo3MOxHoro nospexgeHus YMH [40]. C
LEenblo  WUCKMTIOYEHNs peuuamBa  OMyxonW, OTAaNeHHbIX
MeTacTas3oB W BO3MOXHOM ManurHu3auuy 3a nauyeHTamm
Heobxoaumo anuTensHoe HabnogeHrue [4, 40, 48, 63].

B acnekte neyeHus 3nokavecTBeHHoW opmbl KX ¢
MeTacTaTWyeckuM  pacnpocTpaHeHeM Mokasana  CBOI
3(h(PEKTUBHOCTb XummnoTepanus no cxeme
«umknodgoctammug + CyHuTHMO [63).

epcnekmueHbie HanpaeneHus 8 eyeHuu

B cBeTe OOLWMPHBLIX MCCNENOBaHUA, MOCBALIEHHbIX
TPagUUMOHHBIM  METOLAM  Xupypruyeckoro nevenus KX,
BaXHO 00paTMTb BHMMaHWME Ha  SKCMEPUMEHTAIbHbIE
noaxodbl, PacCMOTPEHHble B  MMPOBOM  nuTeEpaType.
HecMoTpsi Ha UX OrpaHN4eHHOe NPUMEHEHWE B KIMHUYECKON
npakTuke, 9T MeTofbl NPeACTaBnAT COBOM 3HAYUMBIN
0ObeKT uCCnenoBaHWi, BHOCAWMA LEHHbIA BKMaj B
MOHMMaHWe BO3MOXHOCTEN U MEPCNEKTUB XWUPYPriyeckoro
BMeLLaTenscTsa npu KX.

Tak, cnegys NpuHUMNY OEeBacKynspusauum Omyxomnu
nepen ee ynaneHuweMm, Moscona-Nissan A. et al. (2022)
npeanoxun metog umnnantaumm MTOE crteHT-rpadta B
OCA n BCA pons nepekpbiTUS KPOBOTOKA B HapYXHOW
COHHOW apTepuu [43]. Takum obpa3om obecneyeHa 3awmTa
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MO3rOBOr0 KPOBOTOKA, BO BPEMsl OMepaLuu CHUXEH PUCK
kposonotepu u3 OCA n BCA. C toi xe uensto Elhammady
M.S. et al. (2009) onucan MeTO4 NPUMEHEHUS MPSMON
nepkyTaHHoW  BHyTpuonyxoneson  ambormsaumm KX
pacTBOPOM  3TWMEH-BMHWMOBOTO  cnupTa.  ABTOpbI
0bBbsACHNKM, YTO 3TO 0becneymBaeT NErkun U KpaTyanwui
[OCTYN K  COCYBUCTOW  CETW  OMmyXOmW,  WUCKIoYaeT
TEXHUYECKNe TPYAHOCTU CynepcenekTMBHOM KaTeTepusaLmm
NUTaKOWMX apTepuin Npu TpaguunoHHon M3. AnutensHOCTb
onepauMu  3HAYMMO  COKpaTWnacb B CPaBHEHUM C
TpaHcapTepuanbHon ambonusauueit [19]. Luna-Ortiz K. et
al. (2010) B gpyrom CBOEM WCCMeaoBaHWW MPUMEHWUIN BO
BPEMSI ONEpaLMOHHbIX BMELIATENbCTB CUCTEMY 3MEKTpo-
NUIMpOBaHMA COCYZ0B, 3TO MOMOMMO YMEHbLUMTL O0OBLEM
KpoBonoTepu u anutensHocTb KXO [37].

C yyeTOM nMpencTaBneHHbIX Bbllle  Pe3ynbTaToB
HayyHoro 0030pa COBPEMEHHOW nuTEpaTypbl, KoTopas
oTpaxaeT npobnembl KX MOXHO caenatb cregytoulee
3aKnoYeHme:

e B  npeacraBneHHom  o63ope  nuTepaTypsl
PacCMOTPEHbI  OCHOBHbIE  KIKoueBble — acnektbl KX,
NMEIOLLMECS B OTKPLITOA NeyaTu, BKMKYas e€ 3TMoNorio,
KnaccudmkaLio, METOAbI AUArHOCTUKM W NEYEHUS;

e Hamu BbISIBMEHO, 4TO, HECMOTPS HA PEemKOCTb,
onyxonb (KX) BbI3biBaeT 3HAUMTENbHBIA  MHTEPEC Y
XVPYPrOB M3-32 TEXHUYECKOW CIOXHOCTM onepauun W
BbICOKOrO NEPUONEPALIMOHHOMO PUCKA;

e OcHoBblBasiCb Ha aHann3e COBPEMEHHbIX UCCMEeaoBa-
HUiA, Mbl BbISIBUMW, YTO AMarHocTika 1 nevexne KX sensetcs
CNOXHOWM  3apaden,  TpebyeT  MynbTWAMCLMNAMHAPHOIO
nogxoga. TuwartenbHas npedonepauMoHHas — AuarHocTuka
MOMOraeT MAHUMU3MPOBATL PUCKH, CBA3AHHBIE C ONepaLen, v
0bs3aTeNbHO JOMKHA BKIKOYATh YNbTPa3BYKOBOE AYMIIEKCHOE
ckaHupoBaHwe u KT-aHrorpadmio.

e O630p nuTepaTypbl Nokasas, YTo 0coboe BHUMaHWe
BOMKHO ObITb YOENEHO 3HAYEHMIO HOBOM KraccudukaLmum
PUMCH wn wmetogam u3vmepeHusi (hakTtopoB pucka [Ao
onepauuu, TakUM Kak M3MEpeHWe AMCTamnbHOro CermeHTa
BCA. 3T wuHHOBauWM B [OMArHOCTUYECKOM MpaKTUKe
3HAYNTEMBHO  YNYYLAKT MNAHUPOBAHWE  XUPYPIrUYECKUX
BMELIATENbCTB M MWUHUMU3UPYIOT PUCKM, CBSI3aHHble C
NOBPEXAEHNEM BaXHbIX aHATOMUYECKMX CTPYKTYP.

e lccrepoBaHne nokasano, YTO  XUPYprudveckoe
BMeLIATeNbCTBO  OcTaetcs  Haubonee  3dhdheKTMBHBIM
MeTozOM neyeHnst KX, HecMOTpSi Ha onpegeneHHbIe pUCKN
W cnoxHoctn. Ho npu 3tom cnegyeTr 0coboe BHUMaHWe
YOENWTb  TEXHWKaM, HampaBMEHHBIM Ha  MUHUMU3ALMKO
KPOBOMOTEPU 1 COXPAHEHWE HEPBHBLIX CTPYKTYP, BKMouYas
M3 ¢ npuMeHEHWEM NEPCMEKTUBHBIX SKCMEPUMEHTANbHbIX
MeTodoB neveHuss KX. [anbHenuve uccnefoBaHWs 3TUX
METOJOB  MOTYT  MPeaoCTaBUTb  AOMOSTHUATENbHbIE
BO3MOXHOCTU NS CHUKEHWNS NEPUONEPALMOHHBIX PUCKOB 1
YIyYLLIEHUS] UCXOZO0B NEYEHNS.

BbiBoabl
AHanua nuTepatypbl nocesiLieHHoM KX mnokasbiBaet
HaCTOSATENbHYIO HeobxoaMMocTb NPOAOIKEHMS

[anbHeNLMX NCCNeAoBaHMIA B JaHHON 06nacTu MeULMHI.
OTO OWKTYIOTCS HEJOCTATOYHBIMM 3HAHUSMI U PEAKOCTBIO
KX cpean HaceneHusi, NpOTUBOPEYMBOCTBLIO KIMHUYECKMX
HabniogeHuit. Bypywme wuccnefoBaHWs  OOMKHbI  BbiTh
COCPEAOTOYEHbI:

a) Ha ynyylweHu METOAO0B UArHOCTMKY,

6) paspaboTke CTaHOAPTU3NPOBAHHBLIX MPOTOKONOB
neyeHus,

B) Ha TIWATENbHOM W CKPYNyNé3HOM
JOMNroCPOYHbIX MOCMEONepaLoHHbIX Pe3ynbTaTos,

) a Takke Ha OLUeHKe noTeHuMana u GesonacHocTy
BHEOPEHUS B  KIWHUKY 3KCTIEPUMEHTanbHbIX METOAOB
neyeHus.

B wtore npeactaBneHHbli B 0B3ope Matepuan
noaYepKMNBaeT BaXKHOCTb KOMMEKCHOMO MOAX0AA K NEYEHMIo
KX, pa3paboTku HOBEWLNX OMArHOCTUYECKUX anropUTMOB,
HanpaBMEHHbIX Ha OMTUMW3ALMI0 NfaHa NeYeHus, YTo B
cBOK oyepenb Tpebyer Bonee TecHOro B3aMModeNcTBUS
CneLmanucToB B pasnnyHbix 06nacTsx MeguUMHbI.

aHanuse

Konpnukm  unmepecos.  Asmopbi  3asensom 06
omecymemeuu  (OUHaHCOoBbIX Uu Opyaux B83auMOOMHOWEHUSIX,
KOmopble MO2ym npueecmu K KOHGhIUKmy UHMepPecos.

Bknad asmopos: Asmopbi umenu pasHoUeHHbIl 8knad npu
HanucaHuu daHHoOU cmambu.

®uHaHcuposaHue He 3asienieHo. Aemopbl nodmeepxdarom,
ymo mamepuarsi, npedcmagnseMbie 8 0aHHOU cmamee, He bbiTu
onybuKkosaHbI 8 Opy2oM neyamHom u3daHuu.
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Pestome

BBepeHune: Hegashne nccnegoBannst B obnactu cekseHupoBaHusi PHK eauHWYHBIX KNETOK YMyuylunu NOHUMaHue
CTPYKTYpbl Cy6nonynsiuuMm MMMYHHBIX KNETOK npu atepocknepo3e. C MOMOLLbIO HOBbIX TEXHONMOMMA BbISIBMEHbI HOBblE
cybronynauMM  MMMYHHbIX ~ KNETOK, y4acTBYWOLWMWX B atepocknepode. Kpome TOro, mnOSBUACS — OTHOCUTENbBHO
pacnpoCTPaHEHHbIA W CUMbHbIA (haKTOp CEpAeYHO-COCYAUCTOTO PUCKA: KMOHANbHbIM reMaTono33 C HeonpeaeneHHbIM
NOTEHLMANoM, 3TO MPOLECC, KOTOPbI BO3HMKAET BCMEACTBME YBENMWYEHUS KOHLEHTPAaLMM COMaTUYeCcKuX MyTauui B
TEYEHNe XM3HM M 0Opa3oBaHWMEM MYTaHTHbIX KIOHOB LMPKYNMpyoWMX neiikouutos. fvua, umetowme CHIP, ssnstoTcs
obnagaTensamm pa3BuTIS BbICOKOTO PUCKa KapavoBackynspHbIX 3a60neBaHni, Takux kak MHGapKT MMOKapAa U MHCYMbT, BHe
3aBMCUMOCTY OT TPaAMLIMOHHbIX (haKTOPOB pucka.

Llenb nccnepoBanus: aHanua nHgopmaumn o HoBom haktope pucka CC3 KnoHanbHOM reMonoa3e HeonpeaeneHHoro
noteHuuana (CHIP), a Takke u3yyeHne B3auMOCBS3N C CEPAEYHO-COCYANCTbIMU 3a60neBaHNAMM.

Crparerusi nomcka. nomck nybnmkauui ocywecTBnsanm B Takux 6asax gaHHbIX kak PubMed u Elsevier 3a nocnegtue 10
NeT C yNopoM Ha wuccregoBaHus, mayvarowme cessb mexay CHIP u cepaedHo-cocyaucTbiMm 3abonesaHunsmu. OcHoBy
0b3opa COCTaBUNM CTaTby, NPELCTABNSIOLLME AOKA3ATENbHYID SKCMIEPUMEHTANbBHYI0 U KIMHMYECKY0 6ady, C akLeHTOM Ha
COBPEMEHHbIE acnekTbl Npobrem, CBA3aHHbLIX C aTepocknepo3oM. B gaHHOM 0630pe ocBeljalTcs nocneaHne AaHHble B
obnactm nccregoBaHUs KNETOYHOW FeTEpPOreHHOCTU KIETOK MMMYHHOW CUCTEMbl MPWU aTepockrnepose, a Takke porb
KMOHAMbHOMO reMonoa3a B ero PassuUTUm.

Pesynbrtatbl: MccnenoBavus nokasbiBatoT, 4to CHIP moxeT ObiTb CBSI3aH C MOBBLILIEHHLIM PUCKOM pPa3BUTUS
aTepocknepo3a, BeposiTHO, Yepe3 MexaHW3Mbl BOCNANEHUs U SHAOTENWanbHOM AUCHYHKLMM. OTO OTKPLIBAET NEpCneKTUBLI
A5 HOBbIX TepaneBTUYECKX NOAXOL0B K NPOCUNAKTIKE M NEYEHUIO CEPAEYHO-COCYANCTbIX 3abonesaHni.

BbiBoabl: KroHamnbHbIA remMaTonoas HeonpegeneHHoro noteHusana umeet OOLLYK0 COCTaBNSIOWY0 B NatoreHese
aTepocknepoTiyeckoin bonesHn cepaua u oHkonorudeckux 3abonesanni. CHIP nmeet Gonbluyto ponb Tak kak MyTauuv B
reHax npoucxogsT nog BnmsHuem CHIP, 4To NpuBOANT K NOSIBNEHMIO HOBLIX MyTaLMiA, KOTOPbIE, HENOCPEACTBEHHO BMMSIOT
Ha BblLENPEYMCIEHHbIE HO30MOrMM. B HacToslee BpeMsl He TONbKO OLiEHKa KIOHarbHOTO remMomnoasa, HO W BbiSBMEHWe
MyTaLuu B reHax, a Takoke U3yYeHWne X AMHaMMKVU MpUpoCTa UMEET 3HAYNTENbHYK POMb B PasBUTMM KapaMOBAaCKYNsSPHbIX
3abonesaHu.

Knrouesble crioga: amepocknepos, KoHambHbIl 26MON033, KIOHasbHbII 2eMON033 HeonpedeneHHo20 nomeHyuana.

Abstract
INFLUENCE OF CLONAL HAEMATOPOIESIS OF INDETERMINATE

POTENTIAL (CHIP) ON THE DEVELOPMENT OF ATHEROSCLEROSIS

Makhabat S. Bekbosynova, https://orcid.org/0000-0003-2834-617X
Saltanat A. Andosova, https://orcid.org/0000-0001-7259-183X
Aisulu S. Rysbekova?, https://orcid.org/0009-0002-5612-200X
Gulnur D. Daniyarova?, https://orcid.org/0000-0001-5876-7528

! «University Medical Center» Corporate Fund, Astana, Republic of Kazakhstan.

Introduction: Recent studies in single-cell RNA sequencing have improved the understanding of the structure of
immune cell subpopulations in atherosclerosis. With the help of new technologies, new subpopulations of immune cells
involved in atherosclerosis have been identified. Additionally, a relatively common and strong cardiovascular risk factor has
emerged: clonal hematopoiesis of indeterminate potential (CHIP). This process occurs due to an increase in the
concentration of somatic mutations over a lifetime and the formation of mutant clones of circulating leukocytes. Individuals
with CHIP have a high risk of developing cardiovascular diseases, such as myocardial infarction and stroke, regardless of
traditional risk factors.

Aim: Analysis of information on the new cardiovascular risk factor, clonal hematopoiesis of indeterminate potential
(CHIP), as well as the study of its relationship with cardiovascular diseases (CVD).
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Search strategy: The search for publications was conducted in databases such as PubMed and Elsevier over the past
10 years, focusing on studies examining the relationship between CHIP and cardiovascular diseases. The review is based on
articles presenting an evidence-based experimental and clinical foundation, with an emphasis on contemporary aspects of
issues related to atherosclerosis. This review highlights the latest data in the field of research on the cellular heterogeneity of
immune system cells in atherosclerosis, as well as the role of clonal hematopoiesis in its development.

Results: Studies suggest that CHIP may be associated with an increased risk of atherosclerosis, likely through
mechanisms of inflammation and endothelial dysfunction. In the pathogenesis of cardiovascular and oncological diseases,
clonal hematopoiesis acts as a common component. Mutations in genes occurring under the influence of clonal
hematopoiesis are the key to the emergence of new mutations, which, in turn, form and accelerate nosologies.

Conclusions: Clonal hematopoiesis of indeterminate potential (CHIP) shares a common component in the pathogenesis
of atherosclerotic heart disease and cancer. CHIP plays a significant role as mutations in genes occur under its influence,
leading to the emergence of new mutations that directly affect the aforementioned conditions. Currently, not only the
assessment of clonal hematopoiesis but also the detection of gene mutations and the study of their growth dynamics play a
significant role in the development of cardiovascular diseases.

Key words: atherosclerosis, clonal haematopoiesis of uncertain potential and genetic heterogeneity.

Tywingeme
MOTEHUMAIDI BEJIICI3 KNNOHAbIK FEMATOMO33A4IH (CHIP)
ATEPOCKNEPO34bIH OAMYbIHA OCEPI

Maxa66ar C. Bek6ocbiHoBa, https://orcid.org/0000-0003-28-34-617X
Canrtanar A. AHpocogal, https://orcid.org/0000-0001-7259-183X
Awncyny C. Poicb6ekoBal, https://orcid.org/0009-0002-5612-200X
FynoHyp A. Qauuaposal, https://orcid.org/0000-0001-5876-7528

1Ko “University Medical Center”, ActaHa K., KazakctaH Pecnybnukachbil.

Kipicne: Bip xacywansl PHK, cekBeHUMACH! canacbiHaarsl COHFbI 3epTTeyrep aTepocknepoaaarsl MMMYHIbIK, XKacyLuanapablH,
cybnonynsaumMs KypbiibIMbIH TyCiHyi XaKkCapTTbl. KaHa TEXHONMOrMANApabIH, KOMEriMEH aTepoCckeposFa KaTbiCaTbiH MMMYHABIK,
KacyluanapblH, xaHa cybnonynsumsnapsl aHbikTangbl. COHbIMEH KaTap, Xypek-KaH TaMblpriapbl KayniHiH, canbiCTbipManb! Typae
KeH, TaparFaH sHe KylTi chaktopbl nanaa Gongbl: Genricis noTeHumansl 6ap KroHabIK rematonoas, Oyn npouecc eMip 6oilb
COMATMKambIK MyTaLMs KOHLIEHTPALMACHIHBIH, XOFapbinaybiHa XoHe aiHanbiMaarsl NEAKOLMTTEPAIH, MyTaHTTbl KIOHAAPbIHbIH,
Ty3inyiHe GalinabicTbl nariaa 6onagel. CHIP bap agampap AacTypri Kayin dhaktoprapbiHa KapamacTaH M1okapa MHAapKTICi XaHe
MHCYMbT CUAKTbI KAPAMOBACKYMNAPIbIK aypyrapablH, XOFapbl KaymiH JambiTagbl.

3epTTey MaKcaTbl: aHblkTanmaraH noTeHumManabl KNoHabIK remonoasgid, (CHIP) xypek-kaH Tambipnapel aypynapbiHa
KaHa Kayin cakTopbl Typanbl aknapaTtTbl Tangay, CoHAal-ax, Xypek-KkaH Tamblpriapbl aypynapbiMeH 6annaHbICTbl 3epTTey

I3pey ctpatermsacbl: coHfbl 10 xbin iwiHge PubMed xoHe Elsevier pepekkopnapeiHga CHIP xaHe xypek-kKaH
Tamblprapbl aypynapbl apacbiHaarbl 6ainaHbICTbl 3epTTeiTiH 3epTTeynepre 6aca Hasap ayaapa OTbipbin, 6ackbinbiMaapab
i3gey xyprisingi. WonyabiH Herisi atepockneposra KaTbICTbl MacenenepfiH 3amaHayu acnekTinepiHe Hasap aygapa
OTbIPbIN, A8Nengi 3KCMEepPUMEHTTIK KoHe KhuHWMKanblk 0asaHbl yCblHATbIH - Makananap 6ongbl.  byn  wony
aTepocknepo3farbl MMMYHObIK KyWe XacyllanapblHblH, KacyllarnblK reTeporeHginiriH 3epTrey canacbliHAafbl COHfbl
AepexTepai, CoHAan-aK OHbIH AaMybIHAAFbI KNOHAbIK reMonoa3ziH, periH kepceTes.

Hatuxenep: 3eptreynep CHIP kabbiHy xeHe SHOOTENWI ANCKHYHKLUMACH MeXaHWU3MAEPi apKblibl aTePOCKNEP03abiH,
Aamy KayniHiH xofapblnaybiMeH 6aitnaHbiCTbl 60Mybl MYMKIH eKeHiH kepceTeai. byn Xypek-KaH Tamblipnapb! aypynapblHbiH
anfblH any MeH emaey[iH xaHa Tepanuanblk TocinaepiHe MWKIHIIKTep allagbl.

KopbITbIHALINAP: XYPEK-KaH TaMblpnapbl XoHe OHKONOrMAMbIK aypynapasiH natoreHesinae KnoHablk remonoas (KI)
Kannbl KOMMOHEHT peTiHAe opekeT eTedi. KnoHablk remonoasgiH acepiHeH GonaTblH reHgepgeri mytauusnap xaHa
MyTauusnapablH nanga 6onybiHbIH KinTi 6onbin Tabbinagel, onap e3 keseriHae HO30MorusAnapabl KanbinTacTbipagb! XaHe
xegengeteni. KnoHaplk remonoassi baranaygbiH, peni reHaepgeri MyTauwsHbl aHblKTayga faHa emec, COHbIMEH Katap
onapAblH ecy AMHaMuKachlHaa Aa MaHpI3Obl pen atkapagbl.

Tytindi ce3dep: amepockepos, KOHabHbII 2eMON033, KIIOHasbHbIL 26M0ON033 HeONPEOEeIeHHO20 NomeHyuana.
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Beepexue

Haubonee pacnpocTpaHeHHONW MPUYMHONM CMEpTW BO
BCEM MUPE SBNSKOTCSH CEPOEYHO-COCYaNCTbIE 3abonesaHns
(CC3), Ha ux gonio npuxoautcs 31% Bcex cMepTen B MUpe.
Mo cratucTuyeckum gaHHeiM B 2016 rogy 17,9 munnuoxa
YeroBeK yMepnu Mo CepaeyHO-COCYaUCTbIM MPUYMHAM, 13
Hux 85% Obinu cBA3aHbl MO0 ¢ Mwemmnyeckon BonesHbro
cepaua, nnbo ¢ uepebpoBackynsapHbiMK CoBbITUAMK [5].
CeppeyHo-cocyaucTble 3aboneBaHus CO34atoT OrPOMHOE
(hHaHcoBoe Opems M COCTaBNSIOT 3HAYUTENbHYIO AOIH0
pacxofoB Ha 3gpaBooxpaHenne [4]. CC3 3aboneBaHus
CTaHOBATCA ropa3go Oormee  pacnpoCTpaHEHHbIMW  C
Bo3pacToM, oxugaetca yto k 2035 rogy 25% Hacenenus
nnaHeTbl ByneT crapwe 65 net [51,52]. TpaguuMOHHbIE
(hakTOpbI pUCKa HE NO3BONSOT NOMHOCTLIO NPOTHO3MPOBATH
pasBUTME CEPAEYHO-COCYANCTbIX 3aboneBaHuiA, KOTOpble
ABNSAIOTCA OCHOBHOW NMPUYMHOWN CMEPTU Nioaen ctaplue 65
net [52]. Pag nomynsuMOHHbIX UCCRENoBaHNA YKa3bIBaeT,
YTO CTapeHWe YenoBeka CBA3aHO C YBENUYEHNEM YacTOThbl
COMaTUYeCKUX MyTauuii B CUCTEME KPOBETBOPEHMS, koraa
reMonoaTUYeCKNe CTBOMOBbLIE KMETKM KOCTHOTO MO3ra
NMOALEPXKMBAIOT HEKOTOpbIE TEHETUYECKE WM3MEHEHWsS B
ONpefeneHHbIX reHax W 3TW KNeTKU MOryT [aBaTb KIOHbI
MyTMPOBABLUMX MENKOLUWTOB, KOTOpble MOSBMAITCA B
nepucpepuyeckoir kposu [39]. Y GonbluMHCTBA NOAEH,
KOTOPbIE MMEKT LMPKYMPYIOLME KIOHbI MYTMPOBABLUMX
NeKoLMTOB, HUKOr4A He Pa3oBbLETCA NelikemMusi, oTcoaa n
TEPMUH  KHEOMpPEJEneHHbli  NOTEeHUMan»  KMOHaNbHOro
rematonoasa (CHIP). [nsa pa3sutus OHkonorn 0BbI4HO
TpebyeTca MyTauus B ABYX WNM Tpex reHax-gpamBepax
neiiko3a B OQHOM M TOM XK€ NeMKOLMTapHOM KIOHe, 4TO
ABNSETCS OTHOCWTENBHO PEOKUM  SBMIEHWEM, KOTOpOe
BO3HuKaeT Tonbko Y 0,5-1% B rog y Hocutenen AaHHOM
myTauun. Cepus 60MnbLINX NONYNALMOHHBIX UCCNEa0BaHUIA
[31, 32], npoaHanu3WpoBaHHbIX ~ C  MOMOLLbK
MOMHO3K30OMHOTO ~ CEKBEHMPOBAHWs,  NoOKa3anma,  4To
Hocutenu CHIP  nMMeloT BbICOKYHO pacnpocTpaHeHHOCTb
CEpAEYHO-COCYaANCTLIX CODLITUIA N CMEPTEN U3-3a OCTPOro
nHapkta mumokapga (OWM) u uHcynbta. Bonee Toro,
HeJaBHWE OAHHbIE MOKa3blBaAOT, YTO Y BbIKMBLUMX MOCNE
nHeapkta muokapaa ¢ CHIP HabniogaeTca nosbileHHas
CMEPTHOCTb M yXYOLIEHWe  WCXOQOB  CepaeyHon
HepocTaTtoyHocTW. Takum obpasom, CHIP yBenuumaet
PUCK Pa3BUTUS CepAEYHO-COCYAMCTbIX 3aboneBaHwin Ha
40% He3aBMCMMO OT TPAAMLIMOHHBIX hakTopoB pucka [12].

B nonbiTke nydle MOHATb 3STUOMOMMK CEpAeYHO—
COCYAMCTbIX 3ab0neBaHni, UCCesoBaHUs NOCNEAHNX ABYX
LECATUNETIN COCPELOTOYEHD! Ha BbISIBIIEHUM
pacnpoCTPaHEHHbIX  MyTauuid  3apOALILLEBON  MUHWW,
KOTOpble BHOCAT BKNag B natoreHes 3abonesanms [30,23].
OTO MyTauuu, KOTOpble HacregywTcs OT poguTenen u
MPUCYTCTBYIOT BO BCEX TKaHax opranuama. OpHako
MyTaLuu TakKe MOTYT BO3HWKATb CMOHTAHHO B TEYEHWE
KM3HM  venoBeka.  OTM  MyTauWm  Has3blBAKTCS
COMATUYECKUMM WIW  MOCT3UTOTHBIMM  MyTauusMK, U B
BonblUMHCTBE CMy4aeB OHU He MPWBOLAT K Kakum-nnbo
(hEeHOTUNMYECKUM MOCNeACTBUAM ANS uHauBMayyma [55].
OpHako B HEKOTOPbIX CIy4asix PasMHOXEHWE MYTaHTHOrO
KNOHa  MpOrpeccupyeT, MOCPEACTBOM  COMATUYECKOM
myTauun [37]. B pesynbtate hopMupyeTcs coMaThyeckuin
mo3auumsm [55,15]. TMogobHo MyTauusm 3apoablLLEeBOM
MIMHWAM, COMATMYeckMe MyTauwum MOTyT MPUBOOUTL K

3aboneBaHusM, U XOPOLLO M3BECTHBIM NPUMEPOM SBMSETCS
pak [15, 54]. ComaTuyeckue MyTauun Takke CBsi3aHbl C
pasBMTMEM MHOMMX  Apyrux  3aboneBaHui, — BKMOYas
cepaeyHo-cocyaucTble 3abonesanus [54,43.62]. YuutbiBas
Bpems, KoTopoe HecyT cepaeYHo-cocyancTble
3aboneBaHus BO BCEM MMpe, HEODXOAWUMO Iyulle MOHSTH
ponib, comaTuyeckom MyTaumm B natoreHese CC3. C
BO3paCTOM  MPOWUCXOAMT  HaKOMMeHWe  MyTauum B
COMAaTUYECKMX KNETKaxX, W MO3TOMY HeyOMBMTENbHO, YTO
COMaTMYECKMI MO3anLM3M SBMSIETCA MPU3HAKOM CTapeHust
MHOrMX TkaHen [32]. ComaTuyeckuii MO3auuuM3M ualle
OOHapyxuMBaeTcs B TKAHSX C  BbICOKOA  CTEMEHbIO
nponudepauny, TakuX Kak KpPOBETBOPHas CUCTEMa,
koTopas oTevaeT 3a BbipaboTky Gonee 100 munnuapzos
KNeToK KpoBM B AeHb. Bbino  nogcuutaHo,  uTo
remMomnoaTnyeckune CTBOJIOBbIE KNeTKm (HSP),
MPELLWECTBEHHMKI BCEX 3perbiX KNETOK KPOBM, pa3BMBaT
0,13 % 0,02 3K30HWUYECKMX MyTaLMiA 38 FOA KNU3HU, 1, TaKUM
06pa3om, MOXHO oueHuTb, 4To Kk 50 rogam y YemoBeka
HaKOMWTCA B CPegHeM 5 MyTauui KOAMpYHOWero rexa
BHYTpM kaxgoro HSPC [25]. Ecnu cnyvaiiHo ogHa 13 aTux
MyTauui [aeT KOHKYPEHTHoe npewmyulectBo HSP —
Hanpumep, cnocobeTays ero nponudepaumy,
CaMOOOHOBMEHNID,  BBDKMBAHUIO UMM HEKOTOPOM WX
KOMOMHaLMK, - 3TO MOXET MPUBECTU K PacnpoCTPaHEeHMIo
MYTaHTHOrO KNIOHA C  HEMpomMopLMOHANBHO  BbICOKOW
CKOPOCTbK) MO CcpaBHeHWw ¢ Aapyrumm HSP [8]. B
pesynbTate MyTauws, nonmyyeHHas u3 HSP, 6yget
pacnpoCTPaHATLCH Yepe3 KPOBETBOPHYKO CUCTEMY W B ee
HenocpeaCTBEHHOE KIETOYHOE MOTOMCTBO, AaBas Havano
FEeHETUYECKI OTIINYHOM NONYIALMM 3pENbIX KNETOK KPOBMY.
[loka3aTenbCTBOM TOrO, YTO KIOHAnbHble MPOLIECCH
MPOVCXOAAT B CTapeILLE CUCTEME KPOBETBOPEHNS, Bbinn
nonyyeHsl B pe3ynbTate WCCMEAOBaHMA, U3Yy4aBLUMX
XapaKkTep MHaKTMBaLuN X-XpOMOCOMbI OT MaTepu K OTLY B
Oenbix  KpOBSHbIX ~ KMeTkax 340POBbIX  XeHWuH [9].
Wcnonbayembiit MeTo4 nepeoHavanbHoO 6bin pa3spabotaH
ONS U3yYyeHWst  KIMOHaNbHOrO  MPOMCXOXAEHWS  paka,
MOCKOMbKY Ha PaHHUX CTagusix 3MOPUOHAMNBHOMO pasBUTUS
Y XeHLMHbl Kaxpas KreTka noABepraetcs CryyainHom
VHaKTUBaUMM OOHOA W3 CBOMX X-XPOMOCOM, MO3TOMY
OTKMOHEHWE OT  MPOTHO3WNPYEMOrO  COOTHOWeEHust  1:1
MaTEPWHCKOA W OTLOBCKOW MOZENWM WHaKTMBauun X-
XPOMOCOM MOXeT CBWUAETENbCTBOBAaTb O  KIOHANbHOM
akcmaHcuu. B aTux uccnepoBaHmsix Obino 3ameyeHo, uTo
300pOBble  XeHWMHbl cTapwe 60 netr ¢ Gonblen
BEPOATHOCTHIO LEMOHCTPUPOBANH 3HauUTEeNLHOE
VICKa)XEHWe ORHOW M3 CBOMX HEaKTWBHbIX X-XPOMOCOM MO
CpaBHeHM0 ¢ Oonee MonoabiMM  XeHlmHamu  [9].
Mocnepnytollee uccnenoBaHWe BbISBUMO, YTO KEHLUWHBI, Y
KOTOpbIX B KpOBW HabMKpancs HeaKkTUBHbIA nepekoc X-
XPOMOCOMbI, C Gonblueil BEpOSATHOCTbIO Takke obnaganm
MyTauueil B SMUTEHETUYECKOM PErynsTope W reHe-
B030yauTene paka KpoBu ten eleven TpaHcnokauum 2
(TET2) [10]. HepaBHue uccnegoBaHus N0 CEKBEHMPOBAHMIO
9K30MOB OBHapYyXurM Hanuune 4acto BCTPEYaloLnXCs

abeppaHTHbIX KIOHamnbHbIX pacLUMpeHuit B
reMOMO3TUYECKNX  KMeTkax Y MOXWbIX  Niogei
[35,54,5,24,57]. B yacTHOoCTW, [Ba UCCNeLOBaHMS,
onybnukoBaHHble B 2012 rogy, BbISIBUNM  Hanmnuve

MO3aW4HbIX XPOMOCOMHbIX N3MEHEHWI B KpOBK 300POBbIX
NIAEN, 1 YacToTa STUX U3MEHEHWIA PE3KO YBEeNnYMBanach ¢
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BospacTom [24,61]. B 2014 rogy B Tpex HesaBUCUMbIX
NCCNEROBaHMsAX NPOBOAMIOCH CEKBEHMPOBAHME 9K30Ma
ANS M3YYeHWs1 YacTOTbl MyTaLMiA B KOHKPETHbIX reHax,
Nepuoauyeckn  MyTUPYIOLWMX  MpU  FeMaToNOormYecknx
3roKayecTBEHHbIX HOBOOBpasoBaHuax [35,27,57]. Beino
YCTAHOBNEHO, 4TO y OOMBLUMHCTBA M3 HUX HUKOTAA He
pasoBbETCS 3110Ka4yeCTBEHHOE HoBOOOpasoBaHue,
MOCKOMbKY 3TW COCTOSHUSI OTHOCWUTENbHO pefku W, Kak
npasuno, TpebylT  npuobpeTeHus  MHOXECTBEHHbIX
OHKOTEHHbIX ~MyTauuA B COOTBETCTBUM C  Teopuen
MHOrOCTyneHYaToro nemkemoreHesa [35, 27, 58]. Takum
0bpa3oM, OCHOBbIBasCb Ha 3TWX HabmogeHwsx, 910
COCTOsIHME BbIN0 HA3BaHO KMOHaMbHbLIM KPOBETBOPEHUEM C
HeonpezeneHHbIM noTeHymanom, unu CHIP [53].

KnoHanbHbI  remMaTonoa3 MOXET BO3HMKATb M Y
MOMHOCTBIO  340POBLIX JHOAEN, Y KOTOPbIX  KMOHanbHast
nomynsiLMs MOXeT COCTaBnsTb MeHee 2% B KpPOBW, HO
BO3pacTaeT C BO3pacToM. HenaeHue wWCCnenoBaHMs
nokasanu, uto 10-20% Hacenenus ctapwe 70 neT umetot
CHIP [27] KnoHanbHbll remMaTonoss XapakTepusyeTcs
NaTeHTHbIM TEYEHMEM W K MOMEHTY BOCTIKEHUS Bo3pacTa
70 neT NpOLEHT MYTaHTHBIX KIIOHOB MOXeET MpeBbILath 2%
OT obLWero uucna LMPKYNUpYIOWMX SAepCoAepX)aLLmx
KneTtok kpoBu. BospactT  sBNSETCS  LOMUHMPYHOLLUM
(haKTOpOM puCKa, HO MEXaHWUCTUYECKME OCHOBbLI TOrO,
noyemy Bo3pacT npeapacnonaraet k CC3, He MOMHOCTbH
MOHATbI. XOTA BO3pacT CBA3aH C MpuobpeTeHnemM u
KyMyNSITUBHBIM BO3ZENCTBMEM TPaAMLMOHHBLIX (DaKTOpOB
puCKa, HO BCE € He MONHOCTbI0 OOBACHAIT CBA3b MexXay
Bo3pactom 1 CC3 [54, 53]. PaHee onucaHHble MeXaHW3MbI,
COMPOBOXAAKLLME  CTapeHWe, BKMYawT B cebs
SNUreHETUYECKME U3MEHEHWSI 3HOOTENMANbHbIX KIETOK,
CHUXEHWEe  pereHepaTMBHbIX  BO3MOXHOCTE/A  KMETOK-
NPEALLECTBEHHNKOB  COCYAUCTBIX  KMETOK, WM3MEHeHue
(OYHKUMM TRagKuX MbIWL COCYAoB, W nponudepauns B
pesynbTate HecTabunbHOCTM Onflwek u3-3a CTapetoLimx
KNeToK MakpodaroB C [OMONHWTENbHBIM  BKMagoOM OT
okucnuTensHoro  ctpecca.  KnioueBble  mpobnembl
3aKIIYaAKTCS B TOM, YTO SBASOTCA N Npefnaraemble
(aKkTopbl  MPUYMHHBIMKA SIS aTepockneposa  unu
KOPPENMPYIOT C BO3pacToMm [25].

KnoHanbHbIA - remaTonoa3 MOXET MpOsBNATLCA — Kak
MoTEeHUMamnbHoe MpeapakoBOe  COCTOsHME, Tak W Kak
MoTeHLManbHbIi haKTop pucka Ans pasBUTUs aTepoCKeposa.
WccnenosaHns,  MpoBOAMMbIE B HACTOsILEE  Bpems
MOKa3bIBAKOT, YTO MyTaLMW B KITOYEBbIX FeHaxX KMOHArbHOro
rematonoasa yBENMYMBAIOT BEPOSITHOCTb  BO3HWUKHOBEHMS
OCTPbIX COCTOSHUIA, TaKWX KaK OCTPbIi MUENOUIHBINA NEAKo3 U
OCTpbIii  WHC(DAPKT MWOKapAa, KOTOpblE paHee CYMTANUCh
He3aBMCHMbBIMM ApYT OT Apyra. B knuHuueckom uccnegoBaHum
[32], roe Obinu poOCTWrHYTHI HW3KME MokasaTenm obuiero
xonectepuHa 1 JIMHM, 10% wmenn peuuamsupytoLLme
cobbituss CC3 B TeyeHwe nocredylowmx 2 net [25].
CMepTHOCTb OT  CepheyHo-CoCYaMCTbIX UM OHKOMOTUYECKUX
3aboneBaHUA BbICOKA, W MEXOY HAMM CYLLECTBYET TecHas
ces3b ¢ CHIP, yto genaet nocrneaHee cocTosiHUE OOLEKTOM
MPUCTANBHOTO U3YYEHNS.

Llenb nccnepoBaHusi: aHanua MHGopMaLun 0 HOBOM
taktope pucka CC3 knoHanbHOM remaTonoase Heonpeae-
nenHoro noteHuuana (CHIP), a Takke u3yyeHue B3aumo-
CBSI31 C cepaeyHo-cocyaucTmm 3abonesanuamm (CC3).

Crpaternsi nmowucka. [lposegeH nouck mybnmkaumi,
COOTBETCTBYIOLIMX TeMaTUke WCcCnepgoBaHus B 6asax
JaHHbIX KokpaHoBckoi 6ubnuotekn, PubMed, Web of
Science u Elsiever B nepnoge 2010 r no mapt 2024r.,
NPELCTaBNAOWMX CBEAEHWS O BMUSHUM  KIOHAIbHOTO
remaTonoasa ¢ HeonpegeneHHbiM noteHuuanom (CHIP) Ha
pasBuUTWE aTepocKneposa.

Kpumepuu  ekmodeHusi:  cTaTbi,  copepxaliue
[0Ka3aTenbHyK 3KCNEPUMEHTaNbHYI0 U KIUHUYECKYD 6a3y
no Hanboriee COBPEMEHHbIM BOMpOCaM, KacatoLMMCs
CBSI3M KMOHANBHOMO remManoasuca ¢ atepocknepo3om. Mpu
OCYLLECTBNIEHUM MOWCKA WCMOMb30BanMCh  CreaytoLme
KMIOYeBblE  COBa:  «aTEPOCKNEepO3»,  «KMOHaNbHbIN
reMonoas ¢ HeonpeneneHHbIM NoTEHLMAroM,
«reHeTudeckas reTeporeHHoCTbY, CEKBEHMPOBaHMe
reHomHon [HK, CHIP. crtatuctuka: Mogxopswmmu ans
BKIIOYEHMS cynTanuchb BCE peLieHanpyemble
onybnukoBaHHble cTaTby ¢ yuactuem 6onee 100 yenosek B
MCCMefoBaHNM € COOTBETCTBYKLUMMU MaTepuanamm o
pacnpoCTPaHEHHOCT M STHUYECKOA MPUHALNENKHOCTH.
Otbop nybnukaumin 6bin NPoU3BEeAEH COrNacHo anropuTMy
otbopa crarteit (PucyHok 1).

Kpumepuu ucknio4eHus: nucbMa, pedepatbl U cTaTbi B
KOTOpbIX HE cOooBLanuch CTaTUCTMYeckne pesynbTathl No
oueHke adbekta 95% [OOBEPUTENBHOTO  WMHTepBana.
Wckntovanueb MccrefoBaHns ¢ HesCHOW MeTofmomnorvei:
TaKKe CTaTbh UMEIOLLNE HU3KYIO JoKa3aTenbHyto 6a3y.

PesynbTartbl

PacnpoctpaHeHHocTs CHIP

B 2014 rogy B ABYX MccnemoBaHusiX OLEHMBanach
pacnpoctpaHeHHocTb nwogeir ¢ CHIP [17,25]. Tlpu
aHanuse obpasuoB kpoeu CHIP BcTpeuaetcs pemoko B
Bo3pacte fo 40 net, 3aTem ero pacnpoCTpaHEHHOCTb
KOppenupyeT ¢ BO3pacTOM U yBENMYMBAETCS, 0Kono 5% u
BCTpeyaeTcs B Bospacte 60 net, n ygsausaetcs Ha 10—
20% B Bo3pacre, cTapwe 65 - 70 net. Busque L. u dp.
npoaHanuavupoBanu nonynsyuto crapwe 75 net, 6bino
obHapyxeHo uto 23% rpynnbl umenn CHIP. [8,10].
HekoTopble aBTOpbl CoobwWawT o 6onee  BbICOKO
pacnpoctpaHeHHocT CHIP y 3gopoBbix nuy (40% nocne
50 neT) npu BbISBNEHUM MyTaUMi B KOCTHOM MO3re C
noporom uyscTBUTENBHOCTM 1% [25]. B KauvecTse
aTanoHHoro  Metoga  aHammsa  [IHK  sBnsercs
cekBeHuWpoBaHWe  reHomHon  [HK. KnoHanbHbIN
remMaTonoas BKMtOYaeT HOpMasbHbI cocTaB
nepugeprnyeckon KpoBM U NOMYMSALMIO MyTaHTHBIX KNETOK,
COCTaBRALYl0  He  MeHee 2%  NenKouuToB
nepudepnyeckon  KkpoBu  (BapuaHTHas  annenbHas
tpakumus unu VAF > 2%). Ha gaHHbIn MOMEHT nopor B 2%
YMeeT YCIOBHOE 3HayeHne, eCNu BapuaHTHas annenbHas
tpakuns  meHblwe 2% 3TO  OTpaxaeT  owmbKky
CekBeHupoBaHua [47, 48]. YnyyweHue TexHomorun
CEKBEHMPOBaHUS ~ MOXET  3HA4MTENbHO  YNMPOCTUTb
ANarHocTuky onpegenexue pucka pasBuUTUS
KapaMOBacKyNApHbIX — 3aboneBaHui, [faxe yuuTbiBas
MyTaUMA WUMEILLME HU3KYH BapWaHTHYIO annenbHy
thpakumo meHee 2%. Ha ganHbiin momeHT VAF Gonee 2 %
SBNAETCA  CTAH4APTM3MPOBAHHbIM  MOKA3aTeNeM, YTo
3HauMTeENbHO  OOner4aeT  OMarHoCTMKy UM aHanm3
MCCNeJoBaHWA O  PacrpOCTPAHEHHOCTW  KMOHANbHOM
remonoatnyeckomn nameHumsoctn (CHIP) [49, 50, 51].
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Mowuck

Mowck ny6nukaumit u3 Cochrane library, Pubmed, Elsiever, EMBASE,
SCOPUS u gpyrux 6a3 gaHHbix (n=100)
No KN4eBbIM CNOBaM:
ATepocknepo3s, KNnoHanbHbIN reMono3a3, KNoHanbHbI reMonoa3s
HeonpeAeneHHOro NoTeHuMana, cekBeHmpoBanue reHomHon IHK CHIP

A 4

WUcknioveHne no kputepusam

MpoBepka nybnukauum Ha
aKTyanbHOCTb, Ka4ecTBO
1 peneBaHTHOCTb
(n=60)

CKPUHUHT
UCTOYHMKOB

otbopa (n=10)
Dy6nukatbl - 5
CraTtbu 6e3 gocTynHoro
MOSIHOro TeKkcTa - 5

A

My6nukauum,

Mpunato ana
aHanu3a

BKMNIOYEHHble B 0630p - (n=40)

PucyHok 1. Anroputm oTOopa ny6nmkauuin gnsa nutepaTtypHoro o63opa.
(Figure 1. Algorithm for selecting publications for a literary review.)

MyTtauumn «DTA»

Bbino oBHapyxeHo, YTO MHOTME TeHbl Y4acTBYKT B
KMOHanMbHOM  remMaTonoase, ofHako B  OOnbLUMHCTBE
cnyyaeB y nauweHtoB ¢ CHIP umeeTcs Tonbko oaHa
mytaumsa. TET2, DNMT3A n ASXL1 asnsiotcs Hanbonee
pacnpocTpaHeHHbIMM  MyTauusmum npu CHIP. 3tn Tpm
MyTauuW, HasblBaemble B nuTepatype no MUenougHoMmy
neiikosy “mytaumsmu DTA”, coctaensor ~80% Bcex
cnyyaes CHIP. Mytaumn B DNMT3A, TET2 wnn ASXL1
NPUBOAAT K PACLUMPEHWIO KMOHOB B KOCTHOM MO3re, 4TO
NPMBOAWT K  YBENMYEHMIO  KOMMYECTBA  KNETOK €
INUrEHETUYECKUMIU  UMEHEHUAMU B Nepudepruyeckomn
KPOBU. OTU U3MEHEHUS NPUBOAAT K YCUNEHMIO 3KCMpeccum
EHOB, CBS3@HHbLIX C BOCMANUTEMNbHLIMU MYTAMW, YTO, B
CBOW ~ O4Yepedb  BAMAET  Ha  MPOrpeccupoBaHne
aTepockneposa [20]. CornacHo pesynbTatam
nccregoBaHus  ObINo  BbIICHEHO, YTO CTEMeHb pucka
passutus CC3 KkoppenupyeT C 4acTOTOM BCTPEYaeMOCTU
comaTtuyeckux Mytaumii cpeau bonbHbix CHIP. Hanpumep,
myTauus B reHe DNMT3A yBenuunBaeT puck passutus
OCTPbIX CEepPAEYHO-COCYAUCTbIX COobbITMA B 1,7 pas u
BcTpeyaetcst B 50% cnyyaes CHIP, mytauuns B reHe TET2
npuBOAWT K YBEMUYEHWK  CEpLeYHO-COCYAMUCTLIX
3abonesaHuit B 1,9 pa3 u Bctpeyaetca B 20% cpeam
nauyuentoB ¢ CHIP. [ononHutensHo, puck pa3sutus CC3
yBenuuuBaeTcs B 2 pasa bonblue B MyTauusix reHa ASXL1
¢ vacrtoTon BcTpevaemoctn 5-10%. Pepkve myTauum B
«apamnBepHbix» reHax CHIP yBenuuuBaoT puck cepaeyHo
COCYAUCTBIX co0bITUI B 2,2 pasa.
MwenonponudepaTiBHble 3ab0NEBaHNs UMEKT CUIbHYH
KOppensuuio ¢ peako BCTpevatoweincs mytaumen p.V617F
B reHe JAK2. CornmacHo pesynbTatam WCCReAoBaHMs
myTauus B reHe JAK2 B 2,09 pasa ysenuuuBaeTr pucK
pasBuTust TPOMO030B 1 ocTporo VIM, 1 NpuymMHa UCTUHHOM
nonuuutemun B 95% criyyaes cBsi3aHa ¢ JaHHON MyTaLuen
B reHe JAK2 [34, 35, 36].

KroHanbHbI  remaTonoa3 B3aUMOCBS3aH C  PUCKOM
pasBUTUS  CEpOEYHO  COCYAMCTbIX  3abonesaHui, B
ocobeHHocTy aucnunuaemiu [16]. YacToTa BOSHUKHOBEHMS!
nwemmnyeckon BonesHu cepaLa yBenuumBaeTcs B 4 pasa, B
CpaBHEHUU C NULaMKU He UMeroLmuX MyTauum B reHax CHIP
[27]. Heobxogumo nogyepkHyTb, YTO MyTauuu TEHOB

DNMt3A, JAK2, ASXL1 wu tEt2 Bbi3biBanM He TOMbKO
remobnactossl HO W npuBogunu Kk passutio  CC3.
Habnioganoch, 4To y HOCUTENeN BbILLENEpPEYNCHEHHBIX
MyTauui cocyaucras CTeHKa Obina Bonee
kanbUuHupoBaHa.  BocnanutenbHble  npouecchl M
0bpa3oBaHMst  aTepPOCKNEpOTMYECKMX  Bnsdwek  yacto
BCTPEYaloTCs Y NaLMEHTOB, UMEIOLLMX U3MEHEHUS B reHe
tEt2. Mytaums B reHe tEt npuBOAMT K MOBbLILLEHHON
MPOLYKLWM LMTOKWHOB, B YaCTHOCTUM MHTepneiikuHa 1B uto
B CBOI 04Yepedb BEAET k atepocneposy. B ncenenosannsx
Ha MbIWWHBIX MOLEnsX MoKasaHo, 4To Mpu nepecagke
KNEeToK KOCTHOrO Mo3ra, umewlyne mytauum B rexe tEt2,
pasvep aTepoCKNepoTUYeckux Onslwek  3HaYUTENbHO
yBenuumeancs [16]. Takke MMeTCS [daHHble, 4YTO reH
PPM1D npuHMMaeT y4yactue He TONMbKO B Pa3sBUTUM
OHKOMoryecknx — 3aboneBaHwi, HO W yyacTByeT B
naToreHese aTepocneposa, NOCpPeacTBoM 06pasoBaHms
«neHucTbIx» knetok (foam cells) [31].

Tabnuua 1.
Haubonee yacTo BcTpeyarowmecs mytauum npu CHIP.
Table 1. The most common mutations in CHIP).

MyTupytoLuit reH Yacrora %
DNMT3A 49,1
TET2 18,9
ASXLA1 7,1
PPM1D 2,7
SF3B1 2,7
TP53 25
SRSF2 2
CBL 0,6
GNB1 0,5

Ponb DNMT3A B passutuu CC3.

OHK-vetuntpaHcdepasa 3a (DNMT3A) ssnsetcsa yacto
MyTupytoum  reHom  npu  CHIP. DNMT3A  koaupyert
MeTurnTpaHcdepasy, tbepeMeHT MeTurTpaHcdepasa
katanuaupyet metunuposaHue OHK, yto BegeT Kk geduunty
OHK-meTunTpaHcdepasa 3a KOTOpbii B CBOK OYepenb,
MPWUBOAMT K MPOBOCNANUTENBHOM aKTUBALMM TYUHbIX KNETOK 1
yBenuueHuto npoussoactsa IFNy T-knetkamu. [MatoreHHble
mytaumm  DNMT3A  ycunmBaioT  camooBHOBMEHMe
FEemMOMO3TUYECKX  CTBOMOBBIX  KMETOK 1 CrocoOCTBYIOT
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9KCTIPECCMM ~ TEHOB  MYINbTUMOTEHTHOCTM,  MOAABNSS
anchdepeHLmpoBky [25]. 310 nossonset mytauun DNMT3A
BMMSTb HA BCE [EMOMO3TUYECKME  MMHMKM,  KOTOpble
WHOYLMPYIOT W 3aryckaioT MPOBOCMANMUTENbHY0 aKTUBI3aLMIO
T-KrneTok, a Takke MHdhrIamMMacoMHbI komnneke [11].

Vcnonbays TexHonoruo pefaktuposanus reHa CRISPR
Ha Mblwax, Obino BbiABNEHO, 4TO MyTauuss DNMT3A
BbI3blBAET BocnaneHne. Makpocdar ¢ 3TOM MyTaumen
NPOSIBMAOT  MOBLILLEHHBIA  BOCMANMUTENbHBIA  OTBET.
ViccnenoBaHus Takke MOKasbiBaloT, Y4TO BOCManuTenbHas
cpefa MOXeT CcnocobCcTBOBaTb PAcMpOCTPaHEHNHO KIETOK C
mytaumen DNMT3A. Tpu XpoHUYeckon WMHGEKUMN Takue
MyTaHTHbIE KNETKWA NPEOSONeBaloT 0BbIYHbIE U NPUBOAAT K
obpasoBaHnio knoHoB ¢ MyTaumeir DNMT3A B kposw.
BosgeiicTBue  BOCMAnNMTENbHOrO  MHTepdepoHa-ramma
MOXET CTUMYNMpOBaTb 3TOT npouecc. OTa cpeda Takke
BMMSIeT Ha CepAue, Bbi3biBas YBENUYEHME €ro pasmepa,
CHIXeHe hyHKLMKM 1 yeuneHue ubposa.

WccnegoBaHns  Ha  nauueHTax € CepaeyHom
HeJoCTaTOYHOCTLH M MyTaumrein DNMT3 nokasanu BbICOKMIA
YPOBEHb BOCMANUTENbHbIX MAapKEPOB W U3MEHEHWS B
KneTkax KpoBu, Hanpumep, yeenudyeHue Th17/Treg. Otu
pesynbTaThl MOAYEPKMBAIOT BaXHOCTb BO3OENCTBUS Ha
Bocnanexue npu Hanuauu mytauun DNMT3A v cBa3aHHble
¢ 3Tum npobrembl ¢ cepauem [43, 27].

Ponb TET2 B passutuu CC3.

Bropbim  Haubonee 4acTtO  MyTUPYEMbIM  TEHOM
asnsetca TET2, KOTOPbIA OKUCNSAET METUIbHYIO TPYNny Ha
yyacTkax CpG, npueoasLLee K akcnpeccuu
NpoBOCNANUTENbHBIX LNUTOKMHOB (IL-1P), IL-6, XemokuHOB 1
thakTopa Hekposa onyxonu-anbda (TNF-a).

B 2017 rogy Fuster J.J. u Gp. oLeHUNN ponb MyTaLuiA
TET2 B passuTu atepockrneposa y Mblweit [16]. B gaHHoM
nccneposaHum okono 10% remMonoaTMYecKnx CTBOMOBbIX
kneTok ObinnN MHakTMBMpOBaHbl No TET2 yTo npuBeno k
YBENMYEHMIo atepockneposa Ha 60% B KOpHe aopTbl no
CPaBHEHUIO C  KOHTPOMbHOW  rpynnoid. 3TOT  BbIBOL
cornacyercst o pesynbTatamu nccnefoBaHms,
nposeaeHHoro Jaiswal et al. B ToM Xe rogy, B KOTOpPOM
co0bLWanoCh, YTO Y MbIlENA, HECYLUMX T[OMO3UIOTHYIO
MyTaLuio TET2, Habnoganock yBenuyeHue
aTepoCKIEPOTUYECKMX NOPaXKEHUI aopTbl: OT 1,4-KpaTHOro
B KOPHE a0pThl A0 2,7-KpaTHOrO B HUCXOLSLLEN aopTe no
CPaBHEHWIO C KOHTPOMbHBIMM Mbllwamu [25 - 28].

Ponb mytauumm CHIP npw cteHo3e aopTtanbHoOro
KnanaHa.

B 2020r. onybnukoBaHbl pe3ynbTaTbl WCCREfOBaHMS,
MOCBSILLEHHbIE KIOHAMBHOMY TEMOMO33UCY Y MaUMEHTOB C
[EreHepaTViBHbIM ~ CTEHO30M  aopTarbHOro  KranaHa,
MEPEHECLUMX YPECKATETEPHYID WMMMAHTALMI0 a0PTasbHOMO
knanaHa. M3yyanocb pacmpoCTpaHEHHOCTb W MPOrHo3
naumeHToB ¢ CHIP cpeayn HaceneHns Co cpeaHMM BO3pacToM
83 roga, NepeHecLUMX TpaHcKaTeTEPHYK 3aMEHY aopTanbHOTO
knanaHa (TAVI) ans neyeHus [ereHepaTUBHOrO CTeHO3a
aopTanbHoro knanaHa. beino obHapyxeHo Gonee Bbicokas
pacnpoctpaHeHHocTb CHIP B uccnegyemoi nonynsumu, 4em B
300POBOI KOHTPOBHOM rpynne: npumepHo 33% rpynnsl TAVI
umetoT MyTauuio B8 DNMT3A wrmn TET2 (egnHCTBEHHbIE ABa
W3yuyeHHbIx reHa) npu VAF = 2%. Kak v B obLuyeir nonynsuum,
pacnpoCTpaHeHHOCTb,  MO-BUOMMOMY, — YBenMuMBanacb C
Bo3pacToM: 25% y nauneHToB B BospacTe ot 55 1o 69 net u
Bonee yem 52% y naumeHToB B BospacTe > 90 net. CpegHui

BO3pacT naumeHTos coctaenan 83 (79,3-86,1) roga. MNpn VAF
Gonee = 2%, 33,3% nauueHToB 4TO cocTaBuno 93 u3 279
Obinn Hocutenamm comatuueckux mytaumn CHIP-gpaiisepa
DNMT3A (n = 53) wnm TET2 (n=40), myTaumm B reHax
DNMT3A wu TET2 6erm y 10  nauueHTos.
PacnpoctpaHeHHocTb MyTaumm B reHax DNMT3A u TET2 y
MALMEHTOB C KPUTUYECKUM CTEHO30M aopTarbHOro KranaHa
MMENo TEHAEHLMIO K YBENUYEHMO C BO3PACTOM MaLMEHTOB
25% (2 n3 8 naupenToB) B Bo3pacTHol rpynne 55-69 rer, Ao
254% (17 n3 67) B Bo3pacte 70-79 rer, no 34,7% (65 3 187)
B Bospacte 80-89 net w, HakoHeu, 80 52,9% (9 u3 17) B
Bo3pacte 90-99 ner. Takke B Te4eHue nepsbix 30 AHel nocne
TAVI 6 n3 186 Hocuteneit mytaumn DNMT3A/TET2 (3,2%) u 2
(1 DNMT3A u 1 TET2) w3 93 Hocutenei MyTaumm
DNMT3A/TET2 (2,1%) ymeprn 13-3a OCIIOXHEHWIA, CBA3aHHbIX
¢ npoueaypoit [38].

Jaiswal S. et al. n3yunB nporHo3 Hocutenen CHIP B 2014
rogy, OHM OBHApYXWMKM, 4TO MOMKUMO MOBBILLEHHONO puCka
remaTonorM4eckuX 3Moka4eCTBEHHbIX HOBOOOPA30BAHNI Y HUX
noBbllleH puck obLuel cmepTHocTM [25,26]. 3TOT pocT
CMepTHOCTM bl BbI3BaH B MEPBYO OYEPEdb YBENMYEHNEM
CMEpTHOCTM,  CBSI3aHHOM  C  CEepLevHO-COCYaNCTbIMMU
3abonesanusamu. B 3TOM mccrieqoBaHMM puck CepaeuHO-
COCYAMCTBIX MLLEMMYECKUX COBbITUA Bbin yBEnuUeH B 2 pasa,
a PUCK WLIEMUYECKOTO WHCynbTa - B 2,6 pasa. ABTOpb
OBHapywunn, 4TO COMAaTM4YeCKMe MyTauun Yalle BCero
BO3HMKanM B reHax DNMT3A, TET2 u ASXL1. CpeaHui
BO3pacT Y4aCTHWKOB MccregoBaHust Biolmage Ha MoMeHT
cbopa obpasuos [1HK coctaenan 70 net, a MeanaHa BpeMEHM
Habniogerns — 2,6 roga. boino obHapyxeHo, yto 19 n3 113
YYaCTHUKOB C uLiemuyeckoin bonesHbro cepaua (17%) Gbirm
Hocutensmu CHIP no cpaBsHeHuio ¢ 25 13 257 y4yaCTHUKOB
KoHTporbHOM rpynnbl (10%) (oTHowweHne puckos 1,8; 95%
JoseputenbHblil uHTepean [OW] ot 1,1 go 2,9; P = 0,03).
CpepHuin Bospact yyactHukoB Malmé Diet and Cancer (MDC)
Ha MomeHT cbopa obpasyos [HK cocransn 60 rert, a
cpegHuA nepuog Habniopenus — 17,7 net. CHIP 6bin
BbisiBreH y 21 u3 320 y4YaCTHUKOB C WLLEMNYECKON DOME3HbI0
cepaua (7%) no cpasHeHuio ¢ 12 u3 320 y4acTHUMKOB
KOHTpOMbHOM rpynnbl (4%) (oTHOWeHWe puckos 2,0; 95% AN
ot 1,2 po 3,1; P=0,003). KombuHWpoBaHHbIM aHanu3 AByx
KOroptT B MeTaaHanude C (MKCMPOBaHHBLIMM ddpcpexTamu
nokasan, 4rto y Hocuteneir CHIP puck BO3HUMKHOBEHWS
uwemmyeckoil 6onesHu cepgua bbin B 1,9 pasa Bbille, YeM Y
He Hocutenen (95% [OM ot 14 pmo 2,7, P <0,001).
JonornnutensHo, y  Hocutenen  CHIP  Habrniopanoch
3HQUMTENBHOE  YBEMUYEHMEe MoKasaTenel  Kanblus B
KOPOHapHbIX apTepusiX, 4TO Habnoaanoch NOCpPeacTBOM
KOMMbIOTEPHOM  TOMOrpaci, CPaBHUTENMBHO Y UL, He
sensowmmmcs Hocutensamu CHIP umenu ysenuyeHve B Tpu
pasa nosbllweHHoro puck CaScore > 615 eauHuL AraTcToHa.
Cpeon niopen 6e3 uvwemudeckon GonesHu cepgua, HO C
Hammunem CHIP  cpegHuit  ypoBeHb  KanbludukaLmm
KOPOHapHbIX apTepuit MpeBblllaeT ypoBeHb MyTauuid B 3,3
pa3a (306 npotus 92 eanHuL, AratcToHa). JaHHbIi nokasaterns
B 1,8 pasa BblLe Cpeay nL, C KOPOHapHOM BonesHblo cepaya
1 CHIP no cpaBHeHWIo C TEMU, Y KOTO HET MyTaLui B 3TUX
reHax (650 no cpasHeHuto ¢ 355 eauHuLiammn AratcToHa) [26].

Ponb myTtauun CHIP npu XCH.

KnoHanbHbIM ~ remMaTonoss ¢ HeomnpemeneHHbIM
MOTEHLMArNoM MOSIBUNCS B KOHTEKCTE CepaeyHO-CoCyamCTbIX
3ab0neBaHmMii MOCPELCTBOM M3YYEHUSI aTepOCKIIEPOTUYECKIX
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cepaeyHo-cocyamucTbix 3abonesaHnin. Dorsheimer L., Assmus
B., Rasper T. uayuunu pacnpocTpaHeHHoCTb 1 nporHo3 CHIP B
nonynsuum 3 200 nauMeHTOB C XPOHWYECKON CepaeyHOM
HEOO0CTAaTOMHOCTHLIO, CPpeaHuUi Bo3pacT 65 ner. Wccnenosanue
MPOAEMOHCTPUPOBANO TECHYID CBSA3b MEXAY HOCUTENSAMM
CHIP n yacToToi, 1 NporHO30M CEepAeYHON HEAOCTAaTOUHOCTM.
B MeTaaHanuse nATM  MPOCMEKTMBHBIX  MOMYNALMOHHBIX
1CCNeaoBaHmiA ¢ yyacTem 56 597 yyacTHUKOB, y HOCUTENEN
CHIP Habrtopgancs nosblleHHbI Ha 25% BHE 3aBUCUMOCTH
oT Hanuums chaktopoB pucka CC3 [14]. Sta accoupraums He
WMena CBA3b OT  3TMOMOTMM  Pa3BUTUA  CEpaeqHON
HegocTaTouHOCTW. Kpome Toro, BbIno BbISIBEHO, YTO MyTaLmi
B reHax TET2, ASXL1 n JAK2 vmenu HenocpeacTBEHHYHO
CBS3b C TMOBbILEHHBIM  PUCKOM  Pa3BUTWS  CEpAEYHOM
HEAO0CTaTO4HOCTH, a MyTauus B reHe DNMT3A — He BobisiBUnM
CBS3W C CEpAeYHON HedOoCTaTOMHOCTHIO [63]. HocuTenbcTBo
CHIP 1meno He Tonbko cBs3b ¢ pa3sutiieM CH, Ho v Binsno
Ha MPOrHO3 CepaeyHoN HegocTaToyHocTH. MyTauum B reHax
DNMT3A wnn TET2 BHe 3aBMCMMOCTM OT  3TWOMOMMM
CEpaeYHON HeJOCTAaTOYHOCTW, UMENK XYALUWA AONTOCPOYHbIA
KMHUYECKAM  mcxod  (T.e.  CMepTb WM MOBTOPHYHO
roCNUTanu3auUmio), YeM Nnua, He ABNSIOLMECS HOCUTENAMN
[14,51]. MoBbiLWEHHAs 3KCNPECCUS NPOBOCNANMUTESNBHBIX FEHOB
B MOHOLMTaX W NPM3HaKM akTueaLyn T-kneTok Habnoganack y
MauWeHToB C CEpAeYHON  HEOOCTATOYHOCTBH),  HECYLLMX
myTaumio DNMT3A nocpeactBoM aHanu3a CEeKBEHWMPOBaHWS
ogHoknetouHon PHK [2]. Ha nporHos  cepaeyHom
HEOCTAaTOYHOCTW MOTYT  MOBMUATb Gonee MENKue KIoHbI
(VAF <2%). CornacHo Assmus B. u dp. [3] nopor VAF ans
nporHoctuyeckon  3Haummocty  CHIP - npn  cepaeyHon
He[oCTaTO4YHOCTH Obinu HocuTensiMK MyTaumn DNMT3A wivnmn
TET2 ¢ VAF > 0,5%, a onmuMarnbHble NoporoBble 3HaYeHUs
VAF fans nporHoavMpoBaHWs CMepTW OT BCEX MPUYMH
coctasurv 1,15 u 0,73%. [aHHoe uccnenosaHue nokasano,
uyto 227 w3 404 nauveHtoB (56,2%) C cepaeyHom
HegocTaTouHOCTLI0 MyTaumst DNMT3A urm TET2 ¢ VAF Bbiwwe
MOpPOroBbIX  3HaueHWd Obina  cBssaHa ¢ 1,8-KpaTHbIM
YBEMMYEHNEM CMEPTHOCTW Y MaUMEHTOB C  CEPAEYHON
HemocTaTouHocThlo  [3]. Tem He MeHee, HeobXxoauMmbl
UCCNEOOBaHNA AN OfpedeneHnst BAMSHUS  HeDBOMbLUMX
KMOHOB Ha ApyrMe OOMe3HM C MOpPaKeHWeM CepagyHo-
COCYQMCTON CUCTEMBI.

Jaiswal S u Libby P. obHapyxunu, YTo HOCUTENLCTBO
CHIP, BO3MOXHO SBNSIETCS OOHUM M3 MOLLHbIX (PaKTOpOB
puUCKa, CBS3aHHBbIX C Pa3BUTUEM CEPLAEYHO-COCYAMUCTBIX
3abonesaHun, u HocutensctBo CHIP  nmeet 6Gonee
BbICOKME PUCKW, YEM TPaLMUMOHHbIE (haKTOPbl puUCKa,
O[IHaKO OCTalTCS HEKOTOpble BOMpOChkI, ABnsetcs nu CHIP
He3aBMCUMbIM (DaKTOPOM pucKa UMM ero HOCUTEMNbCTBO
YCUNMBAET YXe CyLeCTBYOWMe CepLeyHO-COCYaUCTbIe
3aboneBaHus y MOAEN, UMELLMX TPAAULMOHHbIE haKTOpbI

pucka [25,32].
3aknioueHue: B 3aKnioyeHune, KIOHMPOBaHHaA
remMartonoas npeacrasnaeT coboit nepcnekTmBHoe

HanpaBnexue Ans GyAyLLEro KOHTPONS CepaeyYHO-COCYaNCTbIX
PUCKOB, a Takke remMaTOOHKONOMMYeckux —3aborneBaHui.
OpHako anst 3TOr0 HEOBXOAMMO  JOMOMHUTENBHO  U3YYnTb
B3aMMOCBSI3/, MOMUMO BOCMaNMTENbHOTO OKPY)KEHMS!, Takue
Kak MeTabonnyeckoe M MeseHXUMarbHoe B3aMOLeNCTBuE,
YTO, BEpOSTHO, MO3BONMUT BbISBUTL HOBble LEnNM Ans
noTeHuUmanbHbIX NPEBEHTUBHbIX neyedHbIX OI'ILWIVI.

Takum  06pa3om,  BblenepeyncrieHHble  gaHHble
NOATBEPXKAAIOT [MNOTE3y O TOM, YTO COMaTWUYeCKMe
MyTauMm B KPOBETBOPHbIX  KneTkax — cnocobCTBylOT
pasBuTUIO aTepockreposa y yenoseka. Mbl npegnonaraem,
4TO  KMOHanbHOE  KpOBETBOpPEHWE  MOXeT  ObiTb
MOaMMULMPYEMbIM (HaKTOPOM puCKa, BOMOXHO, 3a CyeT
MPUMEHeHNsl  MpenapaTtoB,  CHWXAWLWWX  YPOBEHb
XOnecTepuHa, WnM BO3JEUCTBMA Ha  Cneuuduyeckue
BOCManuTENbHbIE NPOLECChI.

UTO KacaeTcs cepheqHON HedOCTaTOMHOCTH, TO BaXKHBIM
BOMPOCOM SIBMSETCA TO, KaK KMOHMPOBaHHbLIA remaTonoas,
BOCTIafieHe 1 aTepocKriepo3 NepenneTalTcs B 3BOMHOLMN
3abornesaHns U BANSIOT Ha NPOrHo3. [ns JOCTUXKeHWUs STOW
Lienv JaHHbIin 0630p CTPEMUTCS NOBLICUTL OCBEAOMIEHHOCTb
0 CepOeyHo HeJocTaToOuHOCTW M ykasaTb Ha Haubonee
3HauMMble HanpaBnexus ans GyayLmx uccnefosaqui. bonee
rmyboKoe MOHUMaHWE STUX PasNYHbIX B3AMMOAEMCTBAA W
MEXaHWU3MOB MOXET OTKPbITb HOBbIE BO3MOXHOCTU  Ans
MepeBoaa 3TUX 3HaHWA B KIMHWYECKYIO NPAKTUKY, HE TOMbKO
ONS NEYEHMS, HO M ANs NPodUnaKkT KL CepaeYHO-COCYaNCTbIX
3aboneBaHmii.

KoHbnukm unmepecos - He 3asi6/1eH.

BnazodapHocmu: Hem.

®uHaHcuposaHue: Hacmosuwee uccnedosaHue
npoguHaHcuposaHo Komumemom Hayku Munucmepcmesa Hayku u
ebicweeo 0bpasogaHusi Pecnybnuku Kasaxcman (MH® Ne
BR21881970). CnoHcopbl He uepanu Hukakod ponu 8
paspabomke uccnedosaHus, cbope U aHanuse OaHHbIX,
NPUHAMUU peweHus o nybiukayuu unu no020mogke pykonucu.
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Pesiome

BeepeHune. XpoHuuyeckas cepaedyHas HegoctatouHocTb (XCH) sBnsetcs ogHuMm 13 Begylimx (hakTOPOB CHYKEHWS
Ka4yeCTBa XKM3HW W MOBbIEHNS CMEPTHOCTU CPEAM HaceneHus, 0COGEHHO B MOXWIOM BO3pacTe. AHEMWS XPOHUYECKMX
3abonesaHuit (AX3), koTopas YacTo pa3ssuBaeTcs Ha oHe XCH, 3HaunTenbHO yeyrybnsieT NporHo3 1 TeYEHWE OCHOBHOMO
3aboneBaHus

Llenb paHHOM paboTbl — aHanu3 NaToreHeTUYECKUX MEXaHW3MOB aHEMWUW Y NALMEHTOB C XPOHWYECKON CEPLEYHOM
HegocTaTo4HOCThH (XCH).

Crpaterusi noucka: [poBegeH BCECTOPOHHMIA 0630p nuTepaTypbl N0 HeckonbkuM 6a3am AaHHbIX, Bkntovas Elibrary,
Google Scholar, PubMed n Web of Science. Mowck oxBatbiean nybnukauun ¢ 2018 no 2024 rog kak Ha aHIMUACKOM, TaK 1
Ha pyCcCKOM 13blkax, yaenss ocoboe BHAMAHWE KMKYEBbIM CIOBaM, MMEIOLLMM OTHOLLIEHME K naToreHedy aHemum npu XCH.
BbIno BbiSBNEHO B 00LEN CNOXHOCTK 347 WCTOYHMKOB, M3 KOTOPbIX 82 Obini 0TOOpPaHbI 3@ UX aKTyanbHOCTb W BKNag B
MOHUMaHWe KNWMHUKO-NaTOreHeTUYECKUX XapaKTepUCTUK aHeMun B koHTekcTe XCH.

PesynbTatbl U BbiBOAbL. AHeMus, 0COOEHHO aHemus XpoHudeckux 3abonesaHun (AX3), yacto Habriogaetcs y
naumeHtoB ¢ XCH © 3HauuTenbHO yxydwaeT WX MpOrHO3, yxyawas paboTy cepaua M yBenuuMBas nokasatenu
rocnuTanuaauuu u cMmepTHocTW. MatoreHe3 AX3 npu XCH cnoxeH v BknoyaeT HapylueHne obMeHa xenesa, HapylleHue
BbIPabOTKM M (PYHKUMWN SPUTPONOITUHA, a TaKKE YCUNEHWE BOCMANUTENbHbIX peakumit. B COBOKynHOCTM 3Tu chakTopbl
CnocoBCTBYIOT CHUKEHMIO BbIPABOTKM KpaCHbIX KPOBSHBIX TENEL, U YCKOPEHMIO X paspyLueHus. B 063ope nogyepkusaeTcs,
4TO Hanu4me aHemmn y naumeHToB ¢ XCH CBSI3aHO C yXyALLEHNEM KaueCTBa XU3HW W yBenuyeHnem GpemeHu 3abonesanui,
YTO MOAYEPKMBAET BKHOCTb PaHHEN AMArHOCTUKA W LieneHanpaBneHHbIX MOAXOAOB K NEYEHMI0. PaHHAs AuarHocTuka u
LieneHanpaeneHHble Moaxodbl K MeYeHno, y4YuTbIBaKOLWMe naToreHeTuyeckne ocobeHHocTM aHemuu npu XCH, moryt
3aMETHO YMyYLINTb KAYECTBO XM3HU MALMEHTOB U X NPOTHO3.

Knrouesbie crnoga: XpoHuyeckas cepdedHas HeAOCMamoyHOCMb, aHeMUsi XPOHUYeCcKux 3aborneeaHull, namoseHe3
aHemuu, HapyweHue (hyHKUUU 3pumpono3ImuHa, KUHUYecKuUe U NamoeeHemuyeckue xapakmepucmuku, 80CnanumerbHbie
peakyuu, mepanesmuyeckue cmpameauu.

Abstract
PATHOGENETIC MECHANISMS OF ANEMIA
IN PATIENTS WITH CHRONIC HEART FAILURE
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Introduction. Chronic heart failure (CHF) is one of the leading factors in reducing the quality of life and increasing
mortality among the population, especially in old age. Anemia of chronic diseases (ACD), which often develops against the
background of CHF, significantly worsens the prognosis and course of the underlying disease.

Aim: analysis of the pathogenetic mechanisms of anemia in patients with chronic heart failure (CHF).

Search strategy conducted a comprehensive literature review in several databases, including Elibrary, Google Scholar,
PubMed and Web of Science. The search covered publications from 2018 to 2024 in English and Russian, with an emphasis
on keywords related to the pathogenesis of anemia in CHF. A total of 347 sources were identified, of which 82 were selected
for their relevance and contribution to understanding the clinical and pathogenetic characteristics of anemia in the context of
CHF.
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Results and conclusions. Anemia, especially anemia ACD, is often observed in patients with CHF and significantly
worsens their prognosis, exacerbating cardiac function and increasing the frequency of hospitalizations and mortality. The
pathogenesis of ACD in CHF is complex and includes a violation of iron metabolism, a decrease in erythropoietin production
and function, as well as an increase in inflammatory reactions, which leads to a decrease in production and an increase in
the destruction of red blood cells. The review shows that the presence of anemia in patients with CHF is associated with a
deterioration in the quality of life and an increase in the severity of the disease, emphasizing the importance of early
diagnosis and targeted treatment approaches. The review focuses on the need for personalized treatment strategies that
correspond to the pathogenetic features of anemia in CHF, in accordance with global recommendations for the integrated
management of CHF with concomitant anemia

Keywords: Chronic heart failure, anemia of chronic diseases, pathogenesis of anemia, erythropoietin dysfunction,
clinical and pathogenetic characteristics, inflammatory reactions, therapeutic strategies.

Tyvingeme
CO3BbUIMAIDbI XYPEK XETKINIKCI34IIN'  BAP HAYKACTAPLOAfbI
AHEMUAHBIH NATOFrEHETUKANDbIK MEXAHU3MAOEPI

Ecen KoHbicb6ek!, https://orcid.org/0009-0000-4509-626X
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BuneH B. MonoTtoB-Jlyuanckumn, https://orcid.org/0000-0001-8473-4375
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1 «Kaparangbl MmeauumHansik yHuBepcuteTi» KEAK, KaparaHabl K., KazakctaH Pecny6nukachbi;
2 <OTAY ME[» XLIC, WbiMKeHT K., KazakcTtaH Pecny6nukacsbil.

BsepeHue. Cosbinmansl xypek xeTkinikciagiri (CKXK) emip cypy canacbiHblH TOMEHAEYIHIH, XaHe XanblK apacbiHaa,
acipece KapTaitraH kesae eniM-XiTiMHIH XofapbinayblHbIH XeTekLwi dakTopnapbiHbiH 6ipi 6onbin Tabbinagpl. Cosbinmani
aypynapgabiH, aHemusicel (CAA), kebiHece CHOK doHbiHAA Aamwabl, Heriari aypyablH Bomkambl MEH aFbIMblH efayip
HawapnaTagpl

Byn XyMbICTbIH MaKcaTbl — CO3bInManbl XypeK XeTKinikciaair 6ap HaykacTapaarbl aHEMUSIHBIH, MATOreHeTUKanbIK
MexaHu3MaepiH Tangay.

Isgey ctpateruscoi: Elibrary, Google Scholar, PubMed xaHe Web of Science cusikTbl bipHelue aepekkopnap 60oMblHLLA
opebuetTepre aH-%akTbl Wwony xacangbl. 13ney 2018 xbingaH 2024 xbinFa AeliH aFbiflUbIH XOHE OpbIC TinAepiHaer
BacbinbiMaapabl kamTbigsl, CHF aHeMMSCHIHBIH, NaToreHesiHe KaTbICTbl KiNT co3aepre epeklle Hasap ayaapabl. bapnbifbi
347 pepekkes aHblKTanabl, onapablH 82-Ci ©3ekTiniri XeHe aHeMUSHbIH, KNUHWUKaNbIK-NaToreHeTUKasblK cunaTtamanapbiH
TYCiHyre KOCKaH yneci yLUiH TaHgangs!.

Hoatuxenepi MeH Tankbinaynapbl. AHemusi, acipece co3binMarnsl aypynapablH aHemusicel (CAA), CHOK Gap
HaykacTapAa Xwi kesgecegi xoHe onapfblH OomkaMbiH aiTapnbiKTai Halapnartabl, XypeKk XyMbICbIH HallapnaTtagbl
KOHe aypyxaHaFa XaTKbl3y MeH eniM-XiTiM kepceTkiwTepiH apTTbipadbl. CHOK-garbl CAA naToreHesi kypaeni xaHe Temip
anmacybIHbIH, Oy3blybIH, 3pUTPOMNOSTUH BHAIPICi MEH (DYHKUMSCHIHBIH, BY3binybiH, COHAAN-aK KabbiHy peakumsnapbIHbIH,
XOFapbinayblH KamTuasl. Byn dakropnap apuTpoLmMTTEpAiH, ©HAIPICIH asanTyra xaHe onapAblH, XOWbINybIH Te3feTyre
biknan etegi. LWony CHOK HaykactapbiHga aHemusiHbiH Gonmybl eMip canacbiHbiH TOMEHOEYiMeH XoHe aypynapablH
aybIpTNarnbIFbIHbIH, X0oFapblnaybiMeH BainaHbICTbl eKEHIH aTan kepceTesi, byn epTe AMarHocTMka MeH emaeyaiH MakcaTTbl
TocingepiHiH MaHbI3gbInbiFbIH - KepceTedi. CXOK HaykacTapbiHOa aHeMUSHbIH, KIMHUKANbIK XOHe naToreHeTukanblK
epeKLenikTepiH TyCiHy Oomkampabl XakcapTyFa faHa eMec, COHbIMEH KaTap TWiMai emaey 8aiCTepiH AambiTyFa biKnan
eteni. Ocbl acnekTinepfi CTaHOapTTbl MeguUMHanbIK KeMeKk xaTTamanapbiHa KOCy eMip canachl MeH HOTUXKECIH
aiTapnblKTain xaKcapTa anagsl

Tytindi cesdep: Cosbiimarnbl Xypek xemkinikcizdiei, cosbiiMansi aypynapOasbi aHEMUS, aHEMUS NamozeHesi,
3pUMPONO3MUH Kbi3MemiHiH 6Yy3biybl, KIUHUKaMbIK-namoeeHemuKarbIK cunammamanapbi.
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AKTyanbHOCTb UCCreA0BaHuUA

XpoHuyeckas  cepaeuHas  HegoctatouHocTb  (XCH)
SBNAETCH OOHUM U3 BEOyLUMX (haKTOPOB CHIKEHWS KaYecTsa
KU3HU U MOBBLILIEHUS CMEPTHOCTU CPeau  HaceneHus,
0COOEHHO B MOXWMOM BO3pacTe. AHEMMSI  XPOHUYECKMX
3aboneBaHui, KoTopasl 4acTo passuBaeTcst Ha oHe XCH,
3HAUMTENBHO yCyryOnsieT MporHO3 M TeYeHWe OCHOBHOTO
3abonesaHus. VIMEHHO NO3TOMY BOMPOCHI U3Y4EHNST KIMHWKO-
naToreHeTudecknx ocobeHHocteir AX3 npu XCH obpetatot
ocobyto akTyanbHocTb. CornacHo EBponeiickoit accoumaumn
KapaMOroroB MO AWArHOCTUKE W JIEYEHNIO XPOHUYECKON W
OCTPOW cepaeyHomn HegoctatouHocTy 2021 r, BCe NaumeHTsbl ¢
XCH pomkHb! perynsipHo 06CrneaoBaTses Ha Hanuume aHeMum
W peduuuta Kernesa, YTO BaxXHO AnS CBOEBPEMEHHOM
OVarHocTMK M neveHns.  PekomeHpaumm — akLeHTUpyLoT
BHUMaHWe Ha HEOOXOAMMOCTW MHTETPUPOBAHHBIX NOAXOJOB K
ynpaenexunto XCH ¢ aHeMmei, BKIiodas MEXAUCLMMIMHAPHbIE
u“ccnenoBaTenbCkie NPoekTbl 1 0BMEH NyyLLMMW NpaKTUKaMm
W TEXHONOMMSMW MEXAY CTpaHaMmu Ansi COBEPLUEHCTBOBAHNS
KMMHUYECKMX NPOTOKOMOB [8].

Mo paHHbIM BcemupHoi opraHn3aumy 3apaBoOXpaHEHus,
XCH satparvBaeT npuMepHO 26 MMIIMOHOB YENoBeK MO
BCEMY MMPY, @ €& pacnpoCTPaHEHHOCTb NPOAOIKaeT PacTy B
CBA3M C  YBENMYEHWEM  uuCrma  KapAMOBACKYMSIPHbIX
3aboneBaHun 1 yNyudlleHMeM  BbDKWBAEMOCTW  mocre
Kapamonormyeckix cobbiTui [2].

Y  naumMeHtoB  C  XPOHMYECKOM  CepaeyHoM
HE[0CTaTO4YHOCTBIO pacnpoCTpaHEHHOCTb aHemuu
konebrnetca or 4 po 30-70% B 3aBucuMoCTW OT
[MarHOCTUYECKUX  KPUTEPWEB U CTEMEHW CEpAEYHOM
HEeA0CTaTOYHOCTW. B nccnepoBaHum, npoeegeHHOM Ha base
HaunoHansHOro MCCnefoBaHWst 3[0POBbS M MUTaHMSA
(NHANES) B CoeguHeHHbIx LUTtaTax, cpeau nauueHToB
XCH 6bina 3apeructpupoBaHa aHemws Ha 21,34% no
nepsomy nopory (13 r/gn ans myxuud u 12 r/gn ans
XeHwwmH) u 9,03% no BTopomy nopory (12 r/an 4ns Myx4mH
u 11 r/an Ona OkeHwwH). [lpoueHT aHeMmuu cpeau
FOCMMTANU3NPOBaHHbIX MALMEHTOB C OCTPbIM CEPAEYHbIM
HegocTaTouHocThr (OCH) coctaBun 45,4%, 4To CBA3aHO C
fonee BbICOKUM YPOBHEM CMEPTHOCTYU 1 YACTOTOM COBbITUIA
3a rog. B nccneposanum u3 Kutas, sknovaswem 89 207
NauMeHTOB C MwemMndeckon 6onesHbio cepaua, Obino
YCTAHOBMEHO, 4YTO aHEMMS CBSI3aHA C NOBBILLIEHHBIM PUCKOM
Bcex TunoB XCH, ocobeHHo ¢ XCH ¢ coxpaHEHHoi
thpakumen Boibpoca (HFpEF).

3a nocnegHue  pecatunetue B Kasaxcrave
HabniogaeTcs peskud pocT Yucna CryyYaeB CepheyvHo-
cocyauctbix 3abonesanuit (CC3). [Ons  addekTrBHOrO
KOHTPONS W CHkeHNs 3abonesaemocT CC3 B KasaxcTaHe
TpebyeTca npoBefeHWe [LOMOMHUTENBHBIX WCCREA0BAHMM
pns bonee rmyboKOrO  MOHWMaHUS  NMPUYMH  pocTa
3aboneBaemocT 1 pa3paboTkn  LieneHanpaBneHHbIX
cTpateruit npocunakTuku 1 nevenus [17].

VccnenoBaHus nokasbiBatoT, YTO Yy nauueHtoB ¢ XCH
aHemus CBfi3aHa C GOMbLIMM PUCKOM rocnUTanM3aumm u
CMEPTHOCTBH. Mpumepom MOXET CNYXWTb
MHOrOLIEHTPOBOE MccrnenoBaHue, nposefeHHoe B CLUA,
KOTOPOE MoKasano, 4YTO aHemust Yy NaUWEHTOB C
XPOHWUYECKON CEPAEYHON HELOCTATOYHOCTLIO YBENUYNBAET
puck rocnutanu3auum u cmeptHocti Ha 30%. Mpu atom y
naumeHtoB ¢ XCH aHemus 4acTo He OLEHWBAeTCs U He
neuutcs. CormacHo AaHHbIM MEOMLMHCKUX PErncTpoB,

npuMepHo y 37% NauWeHTOB C XPOHWYECKOW CEpOEqHON
HEeJOCTaTOYHOCTBIO AWarHOCTUPYETCS aHeMMUsi, U TOMbKO
MEeHbLLIas 4acTb M3 HWUX NONyYaeT afeKBaTHYK Tepanuio,
HanpaBMneHHYI Ha ynyyleHne YpoBHs remornobuna [5].

Takke criegyeT yunTbIBaTh, 40 AX3 umeeT 0coBEHHOCTU
natoreHe3a. OHu BkMovawT B cebs - M3MEHeHus B
meTabonuame xenesa, HapyLlweHus BbIpaboTku W OercTBus
3PUTPONOITUHA, YCUMEHNE BOCTANUTENBHOMO OTBETa. Bee ato
COCOBCTBYET ~ CHKEHWIO  MPOOYKUMM W MOBbILLIEHMIO
paspyLueHns aputpoumTos [10].

Ha rnobanbHOM ypoBHE PperynatopHble OpraHbl W
Kapauonornyeckme accouMaunm HauMHalT Mpu3sHaBaTh
Heobxogumocte Kk ynpasneHmto XCH ¢ aHemwueit.
Monyepku1BaeTCA BaXHOCTb PerynsapHoro obcnefoBaHus Ha
aHEMMIO W OeduuuT Kenesa, paHHel AWarHoCTUKA W
neyeHns. 3T Mepbl HanpaBneHbl Ha YNyyLleHWe NporHosa
1 Ka4yecTBa XM3HW nauueHTos [15].

B cTpaHax EBsponeickoro coio3a Ans  ynpasneHus
aHeMMeNn Yy  MAUMEeHTOB C  XPOHWYECKOW  CEepAeYHON
HEOOCTATOMHOCTBIO  PEanuUaylTCs  MEXANCUMNIMHAPHbIE
yccnenoBaTenbCKie MPOEKTBI, (hrHaHCMpyemble
Esponeitckum  corosom. Llenbio atux npoekToB  sBnsieTcs
pa3paboTka MHTErpUPOBaHHBIX nogxomoB "
MEVKAMEHTO3HbIX CPEACTB, a Takke COBEPLUEHCTBOBAHME
KMMHUYECKMX MPOTOKOMOB NOCPEACTBOM OBMeHa nepenoBbiM
OMbITOM 1 TEXHONOTAIMM MEXaY cTpaHamu [59].

B fAnoHww, roe Bbicoka [OMS MOXWIONO  HAceNeHMs
cTpagatowero XCH, MuHucTepCTBO 3apaBoOXpaHeHus, Tpyaa
W coumansHoro obecneyeHnst yoenseT ocoboe BHUMaHWe
nporpaMmMam PaHHEro BbISBNEHUS 1 MPOQUNAKTUKN aHEMMU.
Kpome TOro, sMOHCKME HayYHblE MHCTUTYTbl  aKTMBHO
3aHUMAIOTCA MCCINIEA0BAHUAMM MONEKYNSIPHBIX W KNETOYHBIX
MEXaHW3MOB aHEMMI, YTO MOMoraeT B paspaboTke HOBbIX
TapreTHbIX Nporpamm Tepanim [58].

Mo gaHHbIM BO3, kputepusamu OMArHOCTUKA aHemMum
SBNSIOTCA YPOBEHb remMornobuHa Hke 130 r/ny MyX4uH n
rematokput Huxe 39%, a Yy XeHWMH — YpOBeHb
remornobuHa Hwke 120 r/m u rematokput Huxe 36%.
3abonesaemoctb aHemuern B KasaxcraHe B 2020 rogy
coctasuna 1209,2 cnyyas Ha 100 000 yenosek. B cryyasx
XPOHUYECKON cepfeyHoi HepocTatouHocTh (XCH) aHemus
BcTpeyaetcs oT 9 ao 69,6%. B xoae aHanusa gaHHbix 150
000 GonbHbIX C CepaeYHO HEAOCTaTOMHOCTHI ObiNo
0bHapyxeHo, uTo aHemus BCTpeyaeTcs B 37,2% cnyyaes, a
Cpean nauueHToB C OCTPOW AEKOMMEHcaunen cepaeyHon
HEeJoCTaToOYHOCTW YacToTa aHemuu gocturaet 49% (7, 12].

AX3 4acTo COMyTCTBYIOT XPOHUYECKAM UH(EKLMOHHBIM
M HeWHMEKUMOHHbIM  3abomneBaHUsM,  peBMaTUYECKUM
OonesHsIM, XPOHMYECKOA MOYEYHOA HEJOCTATOMHOCTU W
apyrum - coctosHmam  [18].  MHorve  uccnepoBatenu
CYMTaloT, YTO MO pacnpocTpaHeHHocT AX3 CTouT Ha
BTOPOM MeCTe nocre xenesogeduuyutHon aHemun [9].

MOHMMaHWe MexaHU3MOB pa3BUTUS aHEMWM Tpu
XPOHUYECKON cepaeyHon HepoctatouHoct (XCH) nmeert
peluaiollee 3Ha4yeHre ans Bbibopa nogxopa K nevexnio. B
063ope paccmaTpuBalOTCA MATOrEHETUYECKME MEXaHW3MbI
pasBUTMS  aHEMMYECKOr0 CWHApPOMA Y MaUMeHTOB C
XPOHUYECKOW  cepaeyHon  HepoctatouHocThio  (XCH).
PaccmaTpuBaeTcs NieYeHne C TOUKM 3peHUst naToreHesa.

Lienb. AHanua naToreHeTUYECKNX MEXaHU3MOB aHEMUM
y nawWeHToB c XPOHUYECKOM cepAeyHon
HegocTaTouHocTbio (XCH).
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B o0630p nuTepaTypbl BkMtOYeHbl nybnukauuM Ha
Ka3axCkoM, PYCCKOM W aHIMUNCKOM s3blKaX, MOUCK KOTOPbIX
nposoauncs B 6a3ax faHHbIX ANEKTPOHHON Bubnuoteku, a
Takke B pecypcax Elibrary, Google Scholar, Pubmed n Web
of Science. B xoge nowcka nuTepaTypbl Ha PYCCKOM W

aHrnuiickom si3bikax rmybuHon 6 net (2018-2024 rr.) no
KMHOYeBbIM CrioBam: HanaeHo 347 MCTOYHMKOB Hay4HbIX
cTateit, u3 kotopblx Obino otobpaHo 76. B psage cnyyaes
AaHbl CCbink Ha 6ornee paHHMe nybnukauuu, umerowme
KOHLENTYarbHY0 3HAYMMOCTb B M3y4aeMOM BoMpoce.
Anroputm 0TOOpa MCTOYHUKOB YKa3aH Ha pucyHke 1.

WneHtudbukaums uccnenoBaHnin Yepes 6asbl AaHHbIX

Pa6oTbl, uaeHTMMLUPOBaHHbIE U3*:
Basbl gaHHbIX (n = 340)

YnaneHHble 3anucy Ao CKPUHUHTA:
[ybnuposanHble paboTsl (n = 32);

Peructpbl (n=7)

PaboTbl, NOMeYeHHbIE Kak HENOAXoAsLMe
aBTOMATUYECKUMM MHCTPYyMeHTamu (n = 18);
3anucu, yaarneHHble no Apyrum npuantam (n = 17).

[MpocMoTpeHHble paboThi

WckntoyeHHble paboThli:
Mpwuunna 1 (n = 77) Uccnegosanus, HENOCPELCTBEHHO He

(n =280)

ViccnenoBaHus, BKNoYeHHbIE B 0630p
(n=282)

BKmoquHble][ Ckpununr || WoeHTndukaums

kacatoLumecs natoreHesa aHemum npu XCH;

Mpwuuna 2 (n = 80) Uccnenosanus, onybnvnkoBaHHbIE A0
2018 ropa;

Mpwnuuna 3 (n = 41) UccnegoaHus, KOTOpble

HenocTviHbI B NOMHOM TEKCTE.

PucyHok 1. Anroputm 0T00pa UCTOYHUKOB.

(Figure 1. Source selection algorithm).

Kpumepuu skrnroueHus:

- Ctatbm, onybnmkoBaHHble B nepuog, ¢ 2018 no 2024 rog;

- CtaTby No nccnefoBaHNM, NMOCBSLLEHHBIM NaTOreHe3y
aHeMUM MU XPOHUYECKON CEPAEYHON HELOCTATOHHOCTY;

- BkrtoyeHbl opurvHanbHble UccrnegoBaHus, 0630pbl U
MeTa-aHanmabl;

- basbl ganHbix: Elibrary, Google Scholar, PubMed n
Web of Science Core Collection.

Kpumepuu uckmoyeHus:

- Ctatbm, onybnukoBaHHble fo 2018 ropa.

- WccnenosaHus, HEMOCPEACTBEHHO He KacatoLimecs
naToreHe3a aHemuu npu XCH.

- He paccmatpusanu oTyeThl 0 criyyasx.

- ViccnenoBaHms, HeLOCTYMHbIE B MOMHOM TEKCTE.

- [oBTOp pe3ynbTaToB UCCNELOBAHNIA.

Pe3ynbTatbl noncka u obcyxaeHue

MHoronapameTpuyeckue PErpeccuoHHble
nccnegoBaHusa nokasanu, YTo nauueHTbl ¢ HOpManbHbIM
YPOBHEM reMornobuHa, HO CHWXKEHHbIM COLEpKaHMEM
Kenesa B CbIBOPOTKE KpoBW, umenu Gonee HW3koe
Ka4eCTBO XM3HW MO LUKane 3[0pOBbE-CBA3AHHOIO Ka4yecTea
*kun3um  (HRQoL). Ota wkana Obina Bbiwe, Yem Y
COMOCTaBMUMON TpynMbl NauueHToB 6e3 xenesopeduumTa.
MMpn OTCYTCTBMM @HEMUM CHWKEHWE COAEPXaHUS Xenesa B
CbIBOPOTKE KPOBW SBMSIETCS OBHUM W3  HE3ABUCUMbIX
(haKTopOB, BMMAKOWMX HA YPOBEHb CyBMaKkcuMansHoM
Harpyskw y nmauuweHToB € runepTupeosom  [13].
[ononHutensHO ObINO BbISBMEHO, YTO Y MALMEHTOB C
XPOHMYECKOM  CEpAEYHON  HepocTaTtouHocTbto  (XCH)
CHXEHME COLEpKaHWs Kenesa TaKKe CyLECTBEHHO
KoppenupyeT ¢ yxyaweHuem nokasareneit HRQoL.

JTmonornyeckue M NaToreHeTUYECKME MeXaHM3Mbl
aHemum npun XCH

CornacHo Anand . (2020), cpegy 3TMONMOMMYECKMX
(haKTOpOB Pa3BUTUS aHEMMM NPU XPOHUYECKON CepAEYHON

HegocTaToyHocTu (XCH) 3HauuTenbHoe MecTo 3aHuMaroT
HeporopmMoHaneHble (HaKTOpbl W NPOBOCNANUTENbHbIE
LNTOKMHbI, KOTOpble CMOCOOCTBYIOT Pa3BUTMIO aHEMUM
XpOHUYeckux 3aboneBaHuit 4yepe3 AeduUNT Xenesa,
CHWXEHWe NpodyKUMM 3pUTPOMO3TMHA W NopdaBneHue
(YHKLUMWN KOCTHOTO Mo3ra. BaxHyio ponb B nartoreHese
aHeMun Takke urpaeT aucyHkUmMs novek. ccnegosanns
nokasanu, YTo cpeay nauneHToB ¢ aHemuen 21% umeiot
peuuut  xenesa, 8% - geduuut  Apyrux
remMonoaTU4eckux akTopoB (Takux Kak BUTaMuH B12 w
thonuesas kucnota), 13% - Apyrue yTOUHEHHbIE NPUYUHBI
aHemum (Bkntovas XPOHUYECKYI0 MoYeYHyto
HEJOCTaTOYHOCTh), a ¥ 58% nauneHToB cneuuduyeckas
NpuYMHa aHemun He Obina BbISBMEHA, M UX COCTOSIHUE
knaccuduumpyetcs kak AX3 [23)].

Takke MOXHO BblgenuTb paboty Pakuwesol A.l.
(2018), noCBALYEHHYID NATOrEHETUYECKUM MeXaHu3mam
aHeMuu y nauneHToB. ABTOpP OTMEYaeT, YTo CepaeyHas
HEeJOCTaTOYHOCTb MOXET BECTU K XPOHUYECKOW MOYEYHOM
HEeJoCTaTOYHOCTU  BCMEACTBME  CHWXEHUS  CEpLEYHOro
Bbibpoca. B pesynbrate CHuxaeTcs nodeyHast nepdysus,
4TO MPUBOAWT K PEAYKLMM SHAOTEHHOTO 3pUTPOMOITUHA U,
KaK cneacTeue, BbI3biBaeT aHemuio [14].

Hanbonee BaxHble WCCMENOBaHUS O  KIKOYEBbIX
naToreHeTUYecknx  baktopax pas3BuTUS  aHemuun Y
NaLMWEHTOB C XPOHUYECKON CepAeyHON HefoCTaTOMHOCTbLI0
yKa3aHbl B Tabnuue 1.

KnuHuyeckue ucxopbl
NporHo3

B wuccneposanum Axmedosod H.L. (2021) aHemus
ycyrybnsiet reMoguMHaMu4eckue HapyleHWs M yXyalaet
MPOrHO3, CBSi3aHa C MOBbLILEHHBIM PUCKOM CMepTu U
YBENTMYEHMEM KIlacca CepAeyHO HegoCTaTouHoCTH. BakHo
MOHNMAaTb MEXaHW3Mbl pasBUTUS aHemuu Ans Bbibopa
TaKTWKM neyeHns [16].

U BIlUAHNE aHEeMUU Ha
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Tabnuya 1.

KnioueBble natoreHeTMYeCcKue hakTopbl pa3BUTUA aHeMum y nauueHToB ¢ XCH.
(Table 1. Key pathogenetic factors of anemia in patients with CHF).

Sapozhnychenko L. [46]

ViccnegoBanuns OCHOBHbIE MATOreHeTMYeckme akTopb KntoueBble BbIBOAB
Khanyukov O., [Oecduvumnt xenesa, BocnaneHue, YypoBeHb|AHemus n aeduunT xenesa npucytcTayioT y 30-
Pesotskaya L., 3pUTPONO3TNHA, NEKAPCTBEHHbIE npenapartbl,|70% nauMeHTOB C XPOHUYECKOW CepaeqHOM

remogunoumns, ,EWIC(pyHKLWIFI KOCTHOro moara.

HegocTaTo4HOCTLH (XCH).

Akhmedova N.Sh. [22]

FemMoaumnioums, akTMBaLusi BOCManMTENbHbIX
UMTOKMHOB, HapylleHue (yHKUMM MOYeK,
LeuLMT 3pUTPONOITUHA.

AHemuns yxyawaeT nporHo3 y nayuertos ¢ XCH.

Tkachenko E.,
Borovkova N. [18]

BocnaneHue, NoBbILIEHHbIA YPOBEHb LIMTOK-
HOB (IL-1B, IL-6, TNF-q), necouumr xenesa.

Bocnanexue uUrpaet 3HauYUTenbHYIO pPoOnb B
naToreHese aHemum y nauueHtos ¢ XCH.

Tyminska A. [67]

Jeduuunt xenesa, BocnaneHue, HapyLleHue

AHemus aBnseTcs npenBecTHUKOM CepaeyHo-

(PYHKLMM NOYEK.

COCYAMCTbIX 3a60NEBaHNIA 1 YXYALIAET NPOTHO3.

Tatebe J. [73] YrHETEHNE KPOBETBOPEHUS.

Beladan C., MHorocakTopHas 3T1ONorus, BKOYaroLas [AHEMUS yxyawaet (PyHKUMOHaNbHOE
Botezatu S. [24] rEMOAMNIOLIMIO U BOCTaNEeHue. COCTOSiHWE, ~ 4acTOTy  rocnuTanusaumin  u
BbDKMBAEMOCTb naumeHToB ¢ XCH.

Ismaiel A., CHWKEHWe  BbIKMBAEMOCTM  3PUTPOLMTOB,|BoCnannTenbHbIMA  LMTOKMHAMKW — SBSIKOTCS

Srouji N. [41] peakumMs KOCTHOTO MO3ra Ha 3pWUTPOMO3TUH,|KMKOYEBBIMM B MaTOreHe3e  aHeMmun  npw
HapyLLeHne MobunuaaLmuy xenesa. XPOHWYECKNX 3a60neBaHNsX.

YeS., XpoHuyeckasi  noveuHas  AMCYHKUMS,|AHemusi  cBssaHa ¢ Gonee  BbICOKOW

Wang S., AeduUNT NUTaTEeNbHbIX BELLECTB, BO3PACT.  [CMEPTHOCTBIO M 4acTOTOM  MOBTOPHbIX

Wang G., rocnuTanu3auuii  y MauueHToB C  OCTPOW

LiL.[79] CEPOEYHON HEeJOCTAaTOMHOCTBH).

Buliga-Finis O., CHWKEHNe YPOBHS 3PUTPOMO3ITUHA, TMMOKCUS |AHEMUS B COYETaHUN C CEPAEYHON 1 NOYEYHON

Ouatu A., TKaHel, BocnaneHve. HELOCTAaTO4YHOCTLIO YXYAWAeT KA4YecTBO XM3HU

Tanase D. [20] W YBENWYMBAET CMEPTHOCTD.

Watanabe |., Ypemuyeckne TOKCUHbI (MHOOKeuncynbdart), MHaokeuncynbgar BNUsSeT Ha passnuTe aHeMum

W MPOrHO3  Npu  [EeKOMMNEHCUMPOBAHHOM
CepAeYHOI HeJOCTaTOYHOCTH

Tyminska A. (2023) nopguyepkuBaeT — BaXHOCTb
MOHWTOPWHTA YpOBHER remornobuHa y nauueHToB C
CepAeyHot HegocTaToMHOCTbHO [61].

Nakagawa N. (2021) yTtBepxgaet, u4to dpakums
Bbibpoca JOK u npuumHa XCH onpepenstoT nporHos
aHemun. 3TO OCODEHHO BEpHO AN MauMeHToB C
TMNepToHMen W CcoxpaHeHHoi dyHkumen JDK [50]. B
uccneposaHum  Yamauchi T. (2023) oTmevaeTcs, u4TO
aHemus cBsizaHa C Oonee BLICOKOA CMEPTHOCTHbIO BHE
3aBMCMMOCTH OT BO3pacTa, nona, PyHKLMN MoYeK, a Takke
OTNINYaETCs B 3aBMCMMOCTW OT YPOBHS (hpakuum Bbibpoca
nesoro xenygouka u atuonorum XCH [78]. Ramkumar V.
(2024) oTtmetun, uyto 6a3oBas aHeMWss U paHHee
NOCNEOoNepaLnoOHHOE CHWXEHWE YPOBHEN remornobuHa
CBAA3aHbl C XYALUMM MPOrHO30M Ha 2 rofga Yy NauMeHToB,
nomnyyalwyx  Tepanuio  KapaMOPECUHXPOHU3MPYIOLLUM
YCTPOACTBOM, HECMOTPSi Ha CXOfHble M3MEHeHust B
pa3Mepax NeBOro xenygouka W dppakuun Bbibpoca Mo
CPaBHEHWIO C HEAHEMUYHBLIMM NauneHTamm [71].

Basenmunnep [.B. (2020) oTmevaeT, 4yTO passuTMe
aHemun BO Bpems GEpeMEHHOCTM, COMPOBOXZaAlOLEencs
ANVUTENbHBIMKA BOCMANUTENbHbIMU NPOLEeccamut, NPUBOAUT
K 3HaUMTemNbHBIM HapyLLeHNsM MeTabonuama apuUTpOLITOB.
CornacHo  MX  WCCMEOOBAHMAM, YPOBEHb  AKTMBHbIX
kapOOHMMbHBIX  MPOM3BOAHBIX Oenka B 3puTpouuMTax
OepemMeHHbIX KEHLWH pe3Ko CHUXaeTcs BO Bpems
nepunaptansHoin KM [3].

ConomaxuHa H.M. (2018) otmeTuna, 4to y 60MbHBIX
XCH ¢ AX3 npw cpaBHeHun ¢ GonbHbIMM XCH Ge3 AX3
BbISIBIEHbl 3HAUMMO 0onee BbICOKWE CpEefHWE YPOBHM

rencuguHa, C-peaktusHoro Oenka (CPB), CO3 wu
He3Ha4MMO-BbICOKME YPOBHU heppuTiHa [15].

TepaneBTuueckue noaxodbl U HOBbIE NEPCMNEKTUBDI

CornacHo  MHeHwwo  Banumosoli  AJ.  (2023),
KenesogeduumtHas  aHemus  aBnsieTcd  Hambonee
pacnpocTpaHeHHoW (OPMOI aHeMuu, AuarHoCTUpyeMoi
npu CepieyHon HedoCTaTOuHOCTU. Tsxenas cepaeyHast
HEeOCTaTOYHOCTb TaKkke MOXET NMPUBOAUTL K PasBUTUIO
AX3. ameHeHns meTabonuama xenesa SBASIOTCH NepBbiM
KOMNOHeHTOM natoreHe3a AX3. Mbl 3Haem, 4TO xeneso-
perynatopHbiit anemeHT (IRE) n xene3o-perynstopHbIi
Genok (IRP) oTBevaloT 3a MOAAEpXaHWe romeocTasa
Kernesa  Ha  ypoBHe  mocTTpaHckpunuuu.  [pu
xenesogeduuute B knetkax B3ammogencTsne IRE ¢ IRP
ycunusaeTcs, 4to GrokupyeT obpasoBaHue heppuTHHa.
Bsaumopeiictene IRE ¢ IRP ymeHbliaeTcs npu n3bbiTke
MeTabomnmMyeckn akTUBHOTO XXene3aa B KneTkax [64].

B pabore Conomaxurolii H.M. (2018) «AHemus
XPOHWYeCKnx 3aboneBaHuin 1 xenesogeuuuTHas aHeMus::
CpaBHUTENbHas XapaktepucTuka nokasarene
(hEpPPOKMHETMKM 1 WX CBS3b C BOCManeHuem y BomnbHbIX
XCH B noxunom 1 CTapyeckoMm BO3pacTe» OTMeyarTcs
3aMeTHble pasnuuns B NabopaTopHbIX NOKA3aTENsX MeXay
nauueHTaMmm ¢ CepaeuHon HEeJoCTaTO4YHOCThHO,
CTpajalLLMMN  aHEMUEA XPOHWYECKMX 3aboneBaHwn, U
naLueHTamu ¢ xene3oaeduUUTHON aHemmen [63].

Akumosa A.B. (2018) noguyepkuBaeT, YTO aHemus,
BbI3BAHHAst XPOHMYECKUMM 3abomneBaHusIMU, SBNSIETCS
BTOPOA MO  PacnpoCTPaHEHHOCTM  MOCMe  aHeMuu,
Bbi3BaHHOW JK[OA. OHa 06bl4HO mopaxaeT noaen, y
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KOTOPbIX UMMyHHas cucTeMa NOCTOsiHHO paboTaeT w3-3a
WH(EKLMOHHbIX, BOCMANUTENbHBIX UMM ayTOMMMYHHbIX
3aboneBaHuit, a Takke Tex, y Koro ecTb pak. Cywiectyet
yeTkas CBS3b MEXOY WHTEHCMBHOCTHIO AX3 W TAXecTu
OcHoBHOro 3abonesanus. [laumeHtsl ¢ AX3 yacrto
CTPajaloT OT MHOTOYMCIIEHHBIX NPOBNeM CO 30OpPOBLEM, B
TOM 4uCrie BO3MOXHble AUCEHYHKLUMM KM3HEHHO BaXHbIX
OpraHoB, Kak noyku, cepaue v nevexs [1].

Tomuna E.A. (2018) cuntaer, uto ocHoBHas npuumHa AX3
CBA3aHa C HapyweHuem obmeHa xenesa. B omnmume ot
TPAOMUMOHHON  Xene3oneuUUTHON  aHemun,  aedpuuut
xenesa npn AX3 saBnseTcs  (PyHKUMOHAnMbHbIM, a He
abconiotHbIM.  OTnMuMTENBHBIM - acrekToM  MeTabonuama
xenesa npn AX3 SBMSIETCA TO, YTO Xerneso HakannueaeTtcs B
Makpodarax PeTUKyNo3HOOTENMANbHON CUCTEMBI, YTO AEnaeT
€r0 He[OCTYMHbIM ANsi MPOWM3BOACTBA KPACHbIX KPOBSHbIX
Teney. B pesynbrate, Aaxe €CnM ypoBeHb Kernesa B
CbIBOPOTKE KPOBM HOPMArbHbIA WK MOBBILIEHHBINA, €r0
HEJOCTAaTOMHO ANs MPaBUMBHOTO CWHTE3a remMornobuHa W
OPYTUX XEene3o3aBUCUMbIX MONEKYM, TakuxX Kak LUTOXPOMb
AblxaTenbHoi Lenu 1 MmornobiuH [19].

Kypkuna H.B. (2021) oTmMeTuna, YTo OCHOBHOW NpoLiecc,
MPVBOOALLMA K aHEMWM MPU  XPOHMMECKMX 3aboneBaHusX
CBS38H C  WMMYHHO-BOCMAMUTENBHBIMIA  peaKLmsamMm.
LleHTpanbHoe MecTo B natoreHese AX3  3aHuMaet
MOBbILLEHHAS 3KCMPECCHS MPOBOCTANMUTENBHBIX LITOKMHOB [8].

Ricardo de Las Cuevas Allende (2021) nogyepkHyn,
YyTo aHemusi 0OblyHO ObIBAaET  HOPMOLMTApHOA W
HOPMOXPOMHOW, koTopast fBnseTcs Haubonee
pacnpoCTPaHEHHON MOCNE KEeNe3oneUUMTHON aHeMUN 1
Hanmbonee 4acToO BCTpEYaeTCs y MOXUNbIX Mogen u
rOCMMTaNN3MpOBaHHbIX NauneHToB. Ecnn aHemus Tsxenas,
Ka4yeCTBO JKM3HW MaLMEHTa YXYALAeTcs, U 3T0 MOXET
HeraTMBHO cka3aTbC Ha  BbbkvBaemocT. [leyeHue
HanpaBneHO Ha KOHTPOMb OCHOBHOTO 3aboneBaHus u
KoppekLuo aHemum [31].

Poggiali E. (2018) cuuTaet, 4To TpyaHO oOnpesenuTb
YPOBEHb pacrnpocTpaHeHHocTH AX3, MOCKOMbKY ero 4acto
nytatoT ¢ XXOA 1 00blYHO 3TO AWarHo3 WCKIHOYEHNS.
M3BecTHo, uTo 3aboneBaemoctb AX3 yBennumBaeTcs ¢
BO3pacToM, nopaxas 77% NOXurbIX MOAEN, Y KOTOPbIX He
ObINo BLIBMNEHO YETKON MPUYMHBI aHEMUWM, YTO YKa3biBaeT
Ha MHOrochakTopHyto aTuonoruio [57].

Mo mHeHuto Weiss G. (2018) AX3 aBnseTcs yacTbiM
KnuHWYeckum  3aborneBaHMeM Yy MAUMEHTOB  C
BOCManuTENbHbIMKU  3a060MeBaHMAMMU, HO fnevalye Bpayu
4acTO UrHOPUPYIOT €ro Kak sIBNEHUe, HEraTUBHO BNMAOLLEE
Ha 3aboneBaemMoCTb MALMEHTOB; MOITOMY €My 4acTo
yOensietcs HepocTaToyHO BHWMaHus. Ocobas mpobnema
3aKmniyaeTcs B OLEHKe NOTPebHOCTER Takux NauneHToB B
Kenese, MOCKOMbKY B HaCTOsiLee BpeMsi He CyLiecTByeT
CTaHOAPTHbIX AWarHOCTUYECKUX TECTOB. B €BA3M C 3TuM
HaMm Mo-NpexHeMy He XBaTaeT MH(OpMauuM O TOM, Kak
Hauny4wmm o6pa3om neunTb nauneHToB ¢ AX3 [74].

Kak otmeTvn Zupanié-Krmek D. npu Gonee Tskenbix
(3aTSDKHBIX) @HEMUSIX, KOTOpbIE MPUBOZAT K CHKEHMIO
KayecTBa XM3HU U OKa3blBAKT BMUSIHUE HA CMEPTHOCTb W
BbDKMBAEMOCTb, NPUMEHSIKOT Mpenapatbl, CTUMYNUPYHOLLME
apuTponoas [82].

B pabote Chen L. (2019) xpoHudeckoe BocnaneHue npu
XCH cnocobCTByeT passuTiio aHEMUM Yepe3 BbICBODOXAEHME
BOCMaNuTENbHbIX LMTOKMHOB, TaKUX KaK MHTEpPNenkuH-6 (IL-6)

n haktop Hekposa onyxorm anbda (TNF-a). MoBbileHHble
YPOBHW TrencuaMHa YMEHbLIAKT BCacblBaHWE Xenesa B
K/LLEYHMKE 1 ero BbICBOOOXAEHME M3 MaKkpodharos, YTO BeaeT
K fiedpuuunty xenesa n aHemun [28].

Garfinkle A. (2022) n coaBTopamu 6bin MpoBeneH
cuctematuyeckuii 063op. B atom 0630pe paccmatpuBaeTcs
npobnema peduunTa Xenesa y MauMeHTOoB, CTpagatoLimx
XCH. 3aBepwas 0630p, 6bino nokasaHo, 4to Aeduumt
Xenesa SBNSETCS pacnpoCTPaHEHHbIM COCTOSIHUEM Cpeau
naumeHToB ¢ XCH [34]. 310 BapbupyeTcsa OT Tpuauatn 4o
NATUOECAT MPOLEHTOB B 3aBUCHMOCTM OT KPUTEPWEB
AMarHoCTUKA M NONyALMN.

B pabore Gupta N. (2022) uccnemoBaHo BnvsHUE
NeKapCTBEHHOM Tepanuu Ha PasBUTUE aHEMMM Y MALMEHTOB C
XCH. O63op nokasan, 4Yto OnpeneneHHble NeKapCTBEHHbIE
CPeLCTBa, YacTo ucnonb3yemble Ans nevenus XCH, moryt
cnocobCTBOBATH pasBUTMiO aHemui [36].

B uccneposaHum Hernandez J. (2019) oTmeyeHo, 4to y
naumeHtoB ¢ XCH yacto Habniogatotcs aeduunTbl
KNtOYEBbIX MUTATENbHbIX BELECTB, TakuMX Kak BUTaMMHbI
rpynnbl B (ocobeHHo B12 u onmesas kucnota), BUTaMMH
D, keneso, MarHWn U UMHK. OTM Aeduuntbl MOryT 6biTh
BbI3BaHbl MMOXMM anmeTUTOM, CHWXEHHbIM BCaCbiBaHUEM
nuTaTENbHbIX BELEeCTB, XPOHUYECKUM BOCMANEeHUEM U
npuemom nexkapcts [39].

Liv Y. (2020) otmeTun, u4TO COMyTCTBYyHOLIME
3aboreBaHus  4acTo  COMPOBOXAAIOT — XPOHWUYECKYH
cepgevHylo  HepocrtatouHoctb  (CH),  cnocoberays

yBENWYeHnio 3abonesaemMocT M CMEpTHOCTM, a Takke
YXYOLIEHMO  KayecTBa  XW3HW.  [loTeHumManbHbIMM
(hakTopamu SBMSAKTCA BOCMAneHue, HelporopMoHarnbHas
aKTMBaLMS U reMoguHaMUYeckue nameHenus [47].

Martinez A. (2021) cuntaet, 4to AeduuuT xenesa u
CBSI3aHHAS C HUM aHEeMUs SBMAKOTCA KaK COMyTCTBYHOLLMM
COCTOSIHMEM, TaK M MokasaTenem Mnioxoro MporHosa npu
CEpOeYHON HeQOCTaTOYHOCTU. KnnHNYeCKue uccnenoBaHns
nokasanu 3HauuTenbHble YNyylleHUs B KAYECTBE XM3HU U
CHWKEHWM 4acToTbl rocnuTanu3auui npu BHYTPUBEHHOM
BOCMOMHEHUM xenesa [49].

Lopez-Schenk  R.  (2023)  wu3yyaeT  BrMsiHue
reMOgWMILMM Ha YPOBHU remMornobuHa y nauueHToB C
CepaeyHON HefoCTaTOYHOCTbH. ABTOpbI  CYMTAOT, UTO
reMoaunioLmns SBNSeTCs pacnpocTpaHeHHbIM CUMNTOMOM Y
NaLWEHTOB W MOXET MPUBECTU K CHUXEHUIO YPOBHS
remornobuHa. PesynbTaThl UCCMEAOBaHMS, BKMHYABLUIETO
[aHHble MaUMEHTOB C CepaeyHoN HEAO0CTaTO4HOCTbIO,
nokasanu, YTO  CHWKEHWE  YPOBHA  remornobuHa,
HesaBUCUMO OT fAedMuMTa Xenesa, CBA3aHO c Oonee
BbICOKOW remoauntoumen [48].

B wuccnegoBavum  Wang X, (2021) neveHue
3PUTPOMO3TUHOM, KOTOPbIA CTUMYNMPYET MPOU3BOACTBO
3PUTPOLMTOB, BbINO NPOTECTUPOBAHO Ha 3TUX MaLMEHTax 1
[ano nonoxutensHble pesynsTathl. PesynbTathl nokasanu
3HauUMTENbHOE  YMyulleHWe  ypoBHEW  remornobuHa,
(DM3NYECKON  BBIHOCTIMBOCTM M KayecTBa KU3HU Y
NaLyWeHTOB, NOy4aBLUMX 3PUTPONOSTHH [72].

Mo mHeHwo [ypkuHoi A.A. pocT Ht MOxeT ObiTb
BbI3BaH CTaHAapTHbIM neveHuem XCH, HesaBucumo oT
HasHaueHus npenapatos xenesa. [pu ucnons3osaHuu Sl B
KayecTBe MaToOreHeTUYeCKon Tepanui aHeMun C BbICOKUMU
nokasaTensamu renuuanHa B rpynne neyexHns Habmopancs
3HAUNTENbHBIN  POCT  APUTPOLMTAPHBLIX MoKasaTenein u
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eppuTMHa  CbIBOPOTKM, HECMOTPSt Ha  OTCYTCTBYME
MPU3HAKOB KIaccuM4eckon xene3opeuuuTHON aHeMuu.
OTi pesynbTaThl MO3BOMNSIOT PEKOMEHAOBATL 3TOT METOA
AN MCNonb30BaHWs Y naumeHToB ¢ aHemueir 1 XCH npm
(byHKLMOHaNbLHOM gechuumTe xenesa [6].

B pabote Makaposoli H.A. MeaukameHTO3Hasi
KOpPeKLMsi aHEeMUYECKOro CuHOpOMa Heobxoguma Aans
CHUXEHNS pucka cMepTu y BonbHbix XCH. 310 cBsi3aHo ¢
TeMm, 4TO netanbHocTb 6ombHbIX ¢ XCH u aHemwuen
YBENMNYMBAETCS NOYTU B 2 pa3a MO CPaBHEHMIO C NULAMW
Bes aHemuu. Wccneposanve, NpoBeAeHHoe
aMepuKaHCKUMM Y4eHbIMK, NoATBEpANIO aTo
npegnonoxenue. B yactHoctw, D. Silverberg u coasmopsi
oBHapyxunn cHuwxeHne yHKLMoHanbHoro knacca XCH,
YMEHbLLEHWE CPOKOB  rocnuTanusaumy, crabunusaumio
MOYEYHON  OYHKUMM,  CHWXKeHMe  noTpebHocTM  BO
BHYTPUBEHHOM BBELEHUM [OMYyPETUKOB W [OCTOBEPHOE
yBenuyeHne dpakumm Bblbpoca Ha hoHe Tepanuu
npenapatamu  3pUTPOMO3TMHA B COYETaHMM  C
napeHTepanbHbIM BBeAEHWEM xenesa [9].

Opnosa H.B. v coaBT. OTMETMUNIM, 4TO METOAbI
obcrenoBaHms MaLUMEHTOB C XPOHUYECKONA HEAOCTATOMHOCTbIO
cepoua [OMKHbI BKIKOYATh OLEHKYy napameTpoB obmeHa
Keresa, TakMX KaK CbIBOPOTOYHOE Keneso, (eppuTuH,
TPaHCEPPUH M HacblleHre TpaHcdeppuHa  KenesoM;
YPOBHM BUTammnHa B12 1 chornata B CbIBOpOTKE Kposm [12].

Peaynbtathl namepermit MO 1 rencuamHa JormkHbI 6biTb
y4uTaHbl MpW  onmpefeneHu J03WpoBKM cheppoTepanun
naumeHtos ¢ XCH [13]. Ha wx ocHoe Heobxogumo
pa3pabotartb [JOMrOCPOYHYI0 MPOTpaMMy  MERULIMHCKMX W
NPoPUNakTUYECKUX ~ MEpONpUSATUA,  HarnpaBneHHbIX  Ha
BOCTIONHEHWEe ~ MeTabonMyeckux  pecypcoB,  OCODEHHO
KPOBETBOPHbIX (haKTOPOB, 1 YBENUYEHWE BCAChIBAHWS KerNe3a
13 JKenyao4HO-kuLLeYHOro TpakTa [20].

B kauectee 6asoBoW Tepanuu aHemun y nauMeHTOB
NOXWMOroO  BO3pacTa  MCMOMb30BaHWe  ManbTodepa
no3sonseT  CTabunnavpoBatb  KIKMHUKO-OGBEKTUBHOE
COCTOSIHME MaLMEHTa, YTO CHUXAET 4acTOTy OCMOXKHEHWIA 1
MOBTOPHbIX ~ FOCMMTanM3auWi B CTauuoHap  u3-3a
AexomneHcaumn XCH [16].

Zhang Q. (2020) oTmevaeT CBA3b MEXy MOYEYHOM
nepdysnen U YpOBHAMMU SPUTPONO3TUHA Y MALMEHTOB C
CEpAeYHON HEeLOCTAaTOMHOCTbIO. ABTOPbI OTMEYAKT, YTO
HapyLLEHWE KPOBOCHABXEHNs NoYek (nodevHas nepdyaus)
yacto HabriogaeTcs y Takux MauUMEHTOB M MPUBOAMUT K
CHWXEHMIO YPOBHEN 9SPUTPONO3TUHAE, 4TO cnocobeTayet
pa3suTuo aHemum [80].

Kim S. (2022) nccnegyet BnusiHue fo6aBoK LMHKa Ha
npouecc 3puUTpONo33a y MNaUMEHTOB C  CEPHEvHOMN
HEAOCTAaTOYHOCTbI0.  MccnemoBaHne  mokasbiBaeT, uTO
[BeUUMT UMHKA MOXET YCyrybnstb aHemumto y Takux
nauueHToB. B nccnegoBaHum NpUHANM yyacTie maumeHTbl
C CepaeyHoil HepoCTaTOMHOCTBIO UM MOATBEPKAEHHBIM
LeULNTOM LiMHKa, KOTOPLIM HasHayanuch 406aBku LHKa.
PesynbTatbl  nokasanu  3HauMTeNbHOE  YMyulleHue
nokasatenen  3puTpONO33a,  BKITKOYAs  YBENWYEHWE
KOnMYecTBa PETWKYMOLMTOB M YPOBHA remornobuHa, a
TaKKe ynyJleHne uan4eckon BbIHOCIIMBOCTU U CHIKEHWE
CUMNTOMOB ycTanocTu [45].

Singh A. (2023) oTmevaeT, 4To AnabeT, KOTOPbIA 4YacTo
COMPOBOXAAET CEPHEYHYI0 HEedoCTaTOMHOCTb, YXydwaeT
aHeMUI0 1 YXYALIAET KIMHUYECKME CUMMTOMbI NaLWEHTOB.

CornacHo 1ccrnenoBaHto, YpoBHM reMorniobrHa y niogei ¢
OnabeToM M cepfeyHoi HeLoCTaTOMHOCTLIO Huke, Gonee
BbICOKWE YPOBHU FMUKMpOBaHHOro remornobuda (HbA1c), u
YXYALUEHHbIE KIMHUYECKME UCXOAbI, BKMKOYAs NOBBILLEHHBIN
PUCK TOCTIUTANM3aLMiA U CHWXEHWE Ka4yecTBa KW3HU.
ABTOpbI NOAYEPKNBAIOT HEODXOLMMOCTb MHTEMPUPOBAHHOIO
nogxoda K MeYeHU0 TakuX MaUMEeHTOB, BKIOYALLETO
yrpaBreHne Kak CepaeyvHol HeJoCTaTOMHOCTbIO, Tak W
anabetom [60].

B wuccnepoBaHum Green J. (2022) naumeHTbl C
peuunToM Kemesa U CEpPAEYHON HEeJoCTaTOuYHOCTHH
normyyanu BHYTPUBEHHYIO Tepanuio Xenesom, W Ux
KNWHUYECKMe NoKaaTenu OLEeHWBanNK Kak Ao, Tak W nocne
neveHus [35].

Mo pesynstatam  pabotel  Smith 1. (2021)
npeanaralTcs  pekoMeHgauum Mo UCMONb30BaHWIO
9PUTPONOI3CTUMYNVPYIOLLMX areHTOB Y MaUMEHTOB C
CepaeyHon HEeAOCTaTOYHOCTbIO, nogYepkmBas
HeobX0AMMOCTb  PerynsipHoro  MOHWTOPWMHrA  YPOBHS
remornobuHa 1 apTepuanbHOro 4AaBNEHMUS, a Takoke OLEHKM
prcka TPOMBO3IMBONNYECKNX OCTIOXHEHNNA [55].

Johnson P. (2023) yTeepxpgaeT, WTO nekapctea ans
neyeHnst XCH Tatkke MOTyT BbI3BaTb aHEMUIO. M3BECTHO, YTO
WHMMOUTOPbI  @HMMOTEH3MHMPEBpaLLaloWero  gepmeHTa
MOLABMSIT  aKTMBHOCTb  KPOBETBOPEHWs, Brmss Ha  N-
aleTuncepunacnapTUIMaUNPONH [42]. 1o CBA3aHO C TeMm,
4TO OHM YBENMYMBAIOT BEPOSITHOCTb Pa3BUTUS aHEMUM.

B nccnenosanumn Brown J. (2022) oTmeyaeTcst oyHKUMM
KOCTHOrO MO3ra ¥ MpOLEecC 9puTponoasa. ABTOPbI
oTMeyatoT, 4to XCH yacto conpoBOXAaeTCs HapyLUEHNAMM
(YHKUMM  KOCTHOTO MO3ra, 4TO MOXET NpWUBOANTb K
CHVWXXEHWIO MpOW3BOACTBA 3PUTPOLMTOB (SpMTPONO33a) K
pasBuUTUO aHemun [25].

Garcia L. (2020) wccnepoBan  BnusHWE  106aBOK
hOnMeBo KuCnoTel M BUTamMMHA B12 Ha aHemuto M
CEPAEYHYI0 HEeoCTaTouHOCTb. Butammn B12 u dhonmesas
KMCnoTa MOTYT MOMOYb JIOOAM C aHeMUeld W CepagyHON
HEOCTATOYHOCTLI0.  YBENWYEHWE YPOBHS remornobuHa u
yryuLLeHre obLLero KIMHUYECKOro COCTOsHUS HabnogaeTcs B
pesynbTaTe 3T0r0 NleyeHus. B cTatbe npeanaraeTcs BKNIOYNTL
[n06aBkuM honmeBom kcrnoTbl U BUTamMUHa B12 B komnnexkcHoe
feYeHne  aHeMum Yy TAUMEHTOB  C  CEPAEYHON
HemocTaTouHOCThi0.  [MopgyepkuBaeTcs  HeobXoaUMOCTb
PETyNSIPHOTO  MOHUTOPUHIa YPOBHEM 3TWX BUTAMMHOB AN
CBOEBPEMEHHON  KOppekumn decuuuta M OnTUMU3ALIMM
neyeHns [33].

Mo oueHkam Johnson T. (2024) wHrMGUTOPLI
NpONUNTUAPOKCUNA3bl,  CTUMYNUpylolle  BbIpaboTky
9pUTPOMOSITMHA U YMyulleHWe 3pUTPOnoa3a,  MOryT

NpeAcTaBnsATb COBOA HOBbIA MOAXOL K NTEYEHNIO aHEMUM B
aTon nonynsuun. MHm6MTops! NpONMArMapoKkeunassl MoryT
ObiTb 9pheKTMBHBIM 1 Be3onacHbIM METOAOM NeveHus
aHeEMWW Y NALMEHTOB C CEepLeYHON HEAO0CTaTOYHOCTbIO.
OHM  noguvepkuBalT  HEobGXOOMMOCTb  AanbHERLNX
MCCMefOBaHNA N1 ONTUMM3ALMM [O3MPOBKM W OLEHKM
ponrocpoyHon besonacHocTu Tepanuu [43].

Nakamura H. (2021) cuuTaeT, 4TO reHeTUYeckue
NonNMMOPU3MbI UrPaOT 3HAUNUTENBHYID PONb B Pa3BUTUAU
aHemuy y naumeHTos ¢ XCH. OHu nogyepkuBatoT BaXHOCTb
FEHeTMYECKOro TecTUpOBaHUS [N  WHAWBMAyanu3auuu
NeYeHus 1 ynyyLweHns NporH030B y Taknx naumeHTos [51].
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B uccneposanun Patel S. (2023), onybnukoBaHHOW B
xypHane Journal of Cardiopulmonary Medicine, uccneayertcs
BO3AENCTBME XPOHNYECKOM MMMOKCUM HA PasBUTUE aHEMIW Y
MaLMEHTOB C CepOevHON HeJoCTaTOuHOCTHI0. B pesynbrate
NCCMIEdOBaHMs, [0Ka3aHo YTO  XPOHMYECKAs  TUMOKCUS
3HAYMTENMBHO CrOCOOCTBYET Pas3BUTMIO QHEMUW Y MALMEHTOB.
ABTOpbI NOAYEPKMBAKOT BaXHOCTb KOMMIEKCHOTO Mmoaxoda K
nevexmio [61].

Wccneposanne Smith T. (2020) npencraenser coboi
KpUTMYECKMA 0DB30p aHeMWM y MauMeHTOB C CepaeYHON
HEOCTAaTOYHOCTBIO C  COXPaHEHHOW (ppakumen BbiBpoca
AHemmusi SIBNSIETC pacrpoCTPaHEeHHON KOMOPOWBHOCTLIO Y
naupeHtoB ¢ HFpEF n mMoxeT CylieCTBEHHO yxyawaTb ux
KIMHUYECKOE COCTOSHUE M KA4eCTBO XM3HU. YacTota aHemum
y 8TuX naumeHToB MoxeT gocturath 30-50%, yto Aenaet ee
3Ha4MMOoN NPoBIIEMO B KITMHUYECKON NpakTuke [62].

Llenbio uccnegoaHus, nposegenHoro Zhang X. (2023)
Bb1no 0bHapyxeHne HOBbIX BOMapKepoB NS AUArHOCTMKN
aHemun y nauuenToB, crtpagatowmx XCH. B atom
nccnegoBaHun Gbinu M3yyeHbl pasnnyHble Bromapkepsl,
yT0ObI ONpeaenuTb, CBA3aHbl I OHW C HANMYMEM aHEMUN Y
naumeHtoB ¢ XCH. WccnepoBaTenn CpaBHWUMKM YPOBHM
HeckonbKkux OuomapkepoB B kpoBu nauueHToB ¢ XCH ¢
HanuumMem 1nu oTCyTCTBUEM aHemum [81].

B wccreposaHun Xia H. (2021) meTaaHanu3 BblisiBun
BbiCOKOe OTHOWeHne LwaHcos (OLL) oblweit cmepTHoCTH Y
nauuenToB ¢ aHemuedn (OLL: 1,43, 95% OW: 1,29-1,84). Takke
coofLLanoch 0 BbICOKOM PUCKE TOCTIMTaNM3aLmMi B Ka4ecTee
uexoga y naumeHTos ¢ aHemuen (1,22, 1,0-1,58) [76].

Mo wmHeHwo Pavliukovych N. (2023) nauueHTbl €
XPOHWYECKON  CEpPAEYHO  HEJOCTATOMHOCTbIO  Obinn
pasfeneHbl Ha TpW Tpynnbl B 3aBMCUMOCTM OT YPOBHS
apuTponoaTuHa.  CTaTUCTMYECKUiA  aHamu3  BbISIBUN
B3aMMOCBA3b Mexay aHemven, CTPYKTYpPHO-
(OYHKUMOHAMbHBIMM ~ U3MEHEHUSIMM B MUOKapge W
NpOW3BOACTBOM ~ 3PUTPOMO3TUHA.  AHEMWs  Okasanacb
LONOMHUTENbHBIM CTUMYIIOM ans BrocuHTe3a
9puUTPONOaTHHA Y 3TWX nauueHToB [56]. B pabote Buliga-
Finis 0. (2023) BblpaboTka  nmpoBOCNANUTENbHbIX
LWTOKMHOB, TakwX Kak WHTEPNenKkuH-1 W WHTEpPnemkuH-6,
NPUBOAUT K NOZABMNEHMIO 3PUTPOMNO33a U HAPYLLEHWHO
MeTabonuama xenesa, cnocobCTBys pa3BUTUIO aHEMUW NPU
XPOHMYecknx 3abonesanusix [26]. Kaesler N. oTMevaeT, 4to
nauMeHTbl C  XPOHWYecKom OonesHblo MoYeKk 4acTo
CTpagjalT OT PeMOAEeNvUpOBaHUs CepAua, Ha KoTopoe
BMMAIOT MeTabonuyeckne W3MEHeHUs 1 BocnaneHue. 310
PEMOLENNPOBaHNe MOXET CrnocobCTBOBaTb  Pa3BUTUID
CEPAEYHON HEOOCTAaTOYHOCTM W aHeMuu, MNpu  3TOM
BOCNaneHue WUrpaeT 3HauMTenbHylo pofb B AMCHYHKLMM
3HpoTenus 1 runeptpodum kapauomuouutos [44]. o
MHeHnto  Chennupati R. (2023) XpoHuuyeckas aHemus
cBA3aHa C  AMCKYHKUMeN  SHOOTenus,  KoTopas
XapaKTepuayeTcsl  CHWKEHWEM  peakuuii  penakcauum,
OMOCPELiOBAHHbLIX OKCWAOM a30Ta, W3-3a MOBLILLEHHOIO
oKucrnuTensHoro crtpecca B aHpoTenuu [23]. leviev E.
(2023) yTBepkOaeT, YTO aHeMMs UM XPOHWYEckue
3aboneBaHus noyek ycyrybnsT cepaeyHble N3MEHeHUs 1
YBENNYMBAIOT pucK pasBuUTMs CepaeyHom
HELOCTAaTOYHOCTM. B CBA3W C  BbICOKMM  YPOBHEM
tepputMHa Yy naumeHToB ¢ XCH u XpOHUYecKuMM
3aboneBaHusMM  novek  HabrogaeTcs  3HauMTenbHOe
yXygweHue yHKUMmM NeBoro xenygoudka [40].

B wuccnegosatmm  Gurkina A.  (2023) npumeHeHne
npenapaTos xenesa c rencuanHHEe3aBUCMMbIMM
MEXaHU3MaMi  BCACbIBAHWS MOXET  YMyullWTb  YPOBEHb
remornobuHa, reMaTokpuT U CpeaHuii 0BbEM SpUTPOLIMTOB Y
nauventoB ¢ XCH [37]. B pabote Valitova A. (2023) aHemuns
MpWu  XPOHMYECKUX  3abONeBaHWsX,  XapaKTepuaytoLlascs
HapylleHneM TroMeocTasa kenesa M NOAaBMSoLLMM
BO3AENCTBMEM  MPOBOCMANMTENbHbIX — LMTOKMHOB — Ha
3pUTPONO33, MOXET CAYKATL  3aLUNTHBIM  MEXaHU3MOM,
CHWXas [OCTYMHOCTb JKenesa Ans MaToreHoB M, Takum
obpasom, nomorast B bopsbe ¢ uHekumen [69]. Haliga R.
(2023) oTmeTWna, 4TO XpOHMYECKas  BOCMANMUTENbHas
aKTMBaLMs HapylaeT Metabornnam xemnesa, 4YTO SBNSETCH
BaXHbIM (PaKTOPOM pasBuUTMS aHeMuut y nauueHToB ¢ XCH.
Mapkepbl BOCMANEHUs WrpalT pellatolylo porb B 3TOM
npouecce [38].

Nakao M. (2023) oTMeTuI, 4TO MOBbILLIEHHAS CMOCOBHOCTL
PETUKYNOLMTOB npoayLMpoBaTh 3PUTPOLNTHI,
CBMLETENbCTBYHOWAA O HApYLLEHUN 3PUTPONO33a, CBA3aHa C
YXYALLEHNEM KITMHWYECKMX MCXOROoB Y naumeHToB ¢ XCH,
0COOEHHO Yy MaUMEHTOB C aHemuen. OTO NOAYepKMBaeT
BAXHOCTb OLIEHKM aKTWBHOCTW 9pUTPOMN033a Mpy BEAEHMM
nauventoB ¢ XCH [52]. B wuccnemoaHum Osman A.
KOppensLms Mexay yPOBHEM Xenesa U TSKECTbIO CepAeUHON
HEOOCTAaTOMHOCTW  NOAYEPKWBAET BAXHOCTb  MOHMTOPWHIA
meTabormama enesa y nauueHToB ¢ XCH. YpoBeHb
rencuaMHa MOXET ChyxuTb Guomapkepom Tshkect XCH n
ONpefensTb HanpaBreHe TepaneBTUYECKUX BMELIATENLCTB
54 Tov N. (2023) cuutaer, u4tO MpaBuUNbHas
auddepeHumaLmMs Mexay xenesofeuuUMTHON aHeMuen u
XCH wnmeeT peluaollee 3HayeHue Ans NpedoTBpaLLEHus
OWMOOYHOrO  [MarHo3a M HEMpaBWIbHOTO  JIEYEHMS.
Heobxomumo  komnnekcHoe ofcrefoBaHue,  BKIOYaOLLEE
rokasaTeny 3pUTPOLMTOB, HATPUAYPETUYECKUX MEMTUAOB W
hpakLmm BbIbpoca Nesoro xenynoyka [66]. Suenaga T. (2023)
OTMETUI, YTO YPOBEHb remornobuHa MOXET npeackasatb
PaHHIO  MOBTOPHYK  FOCTIMTaNM3aLMio  MALMEHTOB  C
MPOrpeccupyroLLelt CEepaeYHON HEJOCTATOYHOCTbI0, KOTOPbIM
TpebyeTcs TpaHCNaHTauns cepaua. bonee HU3KMA ypoBeHb
remornobuHa cesizaH C Goree BbICOKMM PUCKOM MOBTOPHON
rocnuTanu3aLym, 4To MOAYEPKMBAET BAXHOCTb MEYEHMs
aHeMUM y 3TUX NaLMeHTOB [65].

Ni T. (2023) B cBoen paboTe uccreayeT B3aMMOCBS3b
MeXOy COCTOSHMEM aHEMWM W pUCKaMW  pPas3BUTMS
CcepaeyHon HEAO0CTaTO4YHOCTU. MoayepkuBaeTcs
MOBBLILEHHbIN  PUCK  pasHbIX  TUMOB  CepLeyHON
HeJoCTaTOYHOCTH Y NALMEHTOB ¢ aHemMuel [53].

B wuccnenosanum Lopez-Schenk R. (2023) usydaetcst
BIMsHME MeTabonmaMa MypuHOB, B YACTHOCTM afieHWHa W
[YaHWHOBbIX HYKNeoTWdoB, Ha paboty cepgua. B Hem
MOYEepKUBAETCS, YTO HapyLueHue meTabonmama B MUokapae
Mpu CepOeyHol HEeOoCTaTOMHOCTM MPUBOZUT K CHUKEHMIO
obLLero  ypoBHS  afeHMHOBbIX  HykneotgoB  (TAN) w
yBENMYeHW0  MOBOYHbIX  MPOJYKTOB  pacnafa  MypuHOB.
MccnenosaHust NokasbiBakoT, YTO CHIMKEHWe akTuBHOCTU AM®-
AesammHassl 3 (AMPD3) npu cepaguHOM HemoCTaTO4YHOCTY
MOXeT COXpaHuTb ypoBeHb TAN U ynyywuTb CepaeyHyto
tyHkumio [44]. B ob3ope Cicero A. (2023) obcyxpaetcs
BAXHOCTb TaKWX MYPUHOB, KaK aEHWH W T[yaHWH, Ans
KMETOuHbIX (DYHKLMIA, BKMHOYAs WX POfb B 3HEPrETUHECKOM
obmeHe n nepepade curHanos [30]. Chennupati R. (2023)
CBSI3bIBAET XPOHUYECKYIO aHEMMIO C AWNCYHKLMEN SHOOTENMS
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13-32 MOBLILLEHHOTO OKWUCIIMTENBHOTO CTPEeCcca, BbISBISASA
MOTEHLMarbHble TepaneBTUYECcKkME BOMOXHOCTM, Takue Kak
MnornoLLeHne aktueHbiX opm kucnopoga (A®K) [29]. B
uccnegosaHu  Somtua  P. (2023) um3ydatoTcs  ypoBHM
MyprHOBbIX MeTaboNMTOB B NOCMEPTHbIX obpasuax KpoBw
MaLMEHTOB C ULIEMWYECKO OOMe3Hbl0 cepaua, BbISBRSKOTCS
W3MEHEHWsl, KOTOpble MOTyT MOMOYb  [MarHOCTUPOBaTh
npuurHy cmepTy, ceasaHHyio ¢ UBC [64]. B uccnenosaHim
Tang H. (2023) 6binu u3yyeHbl MeTabonuyeckie U3MeHeHUs B
MoYKax,  BbI3BAHHbIX  CEPAEYHOM  HEJOCTATOYHOCTHIO,
BbI3BaHHO neperpyskon obbemoMm. B Hem 0BHapyxeHbl
3HAUMTENMbHbIE  M3MEHEHMS] B MeTabormame  MypuHOB,
YKasblBalOLLME HA  YCUIEHWe OKUCTMTENBHOMO  CTPECca,
BbI3BAHHOrO  KCAHTWHOKCMAA30M, W yKasblBalowme Ha
noTeHUMarnbHbIe TepanesTieckue MuLLeHm [68].

Wu Y. (2024) paccmaTpuBaeT BaHENLY porb
HWUKOTUHaMWARAEHMHOVHYKNEoTA (NAD+) B
3HepreTuyeckom obmeHe Muokapaa. CHkenne yposHs NAD+
B KreTkax MuoKapaa MpUBOAMT K HEAOCTaTouHOM BbipaboTke
AT® 1 noBbILIEHHON MPEaPaCroNOXEHHOCTN K CEpAEYHON
HegocTaTouHoCTW.  MccnegoBatenn  uayyaloT — crocobbl
noebilieHns ypoeHs NAD+ ons obrnerdeHust CHMMTOMOB
CEpOeYHON HEeoCTaTOuHOCTW, yaensis ocofoe BHUMaHWe
TakMM MULLEHAM, Kak CUPTYWH2, cupTywH3 u nomm (AD®-
pubosHas) nonumepasa (PARP) [75]. B uccneposaHum Feng
R. (2024) nayyaetcs ponb SLC40A1 B MeTabonmame xenesa v
€r0 BNMSHWE Ha CEepAeUHYI0 AeATeNbHOCTb [32].

Xu H. (2024) w3yyaeT TepaneBTWYECKWA MOTEHUMAN
thopmoHoHeTHa (FMN) npu cepaeyHoln HeaoCTaToO4HOCTH
C coxpaHeHHoW dpakumen Bbibpoca (HFpEF). Beino
oOHapyxeHo, 4to FMN npepmotBpawaet AMChyHKUMIO
Muokapaa, ¢ubpoa ¥ anonTo3 KapAMOMUOLMTOB MyTeEM
aktmeaumm nytn PPARa/PGC-1, koTopblit perynupyet
3HepreTuyeckuin obmeH [77].

BHyTpuBeHHOE BBefeHWe npenapaToB xeresa SBNAeTCs
OOHWUM M3 OCHOBHbIX METOMOB fleyeHns AedmunTa Kenesa y
nauventoB ¢ XCH. MccnepoeaHust nokasamu, 4TO OHM
YAYYIAKT  PYHKLUMOHAMBHBIE  BO3MOXHOCTM M CHUXAIOT
konuuyecTso rocnutanusaumin. Lens EFFECT-HF coctout B
TOM, 4TOObl OLEHUTb BrMSIHWE BHYTPUBEHHOTO BBEAEHMS
kapbOoKCMansTO3bl xeresa Ha OM3NYECKYIO
pabotocnocobHoCTb  naumeHToB,  cTpagatowmx  XCH.
VccnenosaHusl, poBeseHHbIE B 3TON 0611acT, YKasbIBaloT Ha
MOBbILLEHWE YCTONYMBOCTY K (PU3MHECKOI HArpy3Ke, MOCKOMbKY
nukoBoe notpebnenne kucnopoga (VO2)  3HauMTenbHO
YBEMUYMIOCH.

Llenb CONFIRM-HF — oueHUTb BRmsiHUe BHYTPUBEHHOIO
BBELEHNs KapOOKCMManbTo3bl JKenesa Ha CUMMTOMbI W
(DYHKUMOHANbHbIE BO3MOXHOCTM B TEYEHME AMUTENBHOTO
neproda BpeMeHw. ViccrieqoBaHus no AaHHONM TeMe nokasarnm
YCTOMYMBBIE YIyYLIEHNS Pe3yNbTaToB TecTa Ha B-MUHYTHYIO
xonbby (6MWT), nokasaTenen ka4ecTsa XW3HM 1 OBHONETHEro
CHWKEHWS  KOMMYECTBA  FOCTTanM3auMi €  CepaeYHoN
HEOCTAaTOYHOCTHIO.  BrnsiHMe  BHYTPUBEHHOTO  BBEAEHMS
kapOOoKCMManbTO3bl Xene3a Ha MOBTOPHYH FOCTIMTaNN3aLMIo 1
CMEepTHOCTb ~ OT  CepAeYHO-COCYMCThIX  3abonesaHui
ouenvsaetcs npu AFFIRM-AHF.

O6cyxaeHue.

Kak nokasaHo B pa3nuyHbIX MCCMEAOBaHUSX, aHEMWUS
3HAYNTENBHO  YXyOWaeT MPOTHO3 W KAYecTBO KM3HM
NaLMeHTOB C XPOHUYECKON CEpaeYHON HeLOCTAaTOMHOCTbH
(XCH), noBblwwuast pucku rocnutanusaumm u CMEPTHOCTH.

OcHOBHbIM  acnekTtom, obCyXgaembiM BO  BCEX
UCCMef0BaHNAX, SBMSETCH CBA3b MEXAY HU3KUM YPOBHEM
remMornobuHa 1 yxyfleHnem cepaeyHon dyHKuun. AHemmus
CBSi3aHa C HELOCTATOYHOW JOCTABKOW KUCMIOPOAA K TKaHsM,
4TO 0COBEHHO KpUTWYHO ANns nauueHToB ¢ XCH, y koTopbIX
Y)XE HapyLueHa cepaeyHas (yHKLmS.

OpnHUM 13 BaXHENLUNX acmeKToB B NaToreHe3e aHeMum
npu XCH sBnseTtcs OuCperynsums xenesa u HapylleHue
ero  wmerabonusma, UTO  4acTO  COMPOBOXAAETCH
YMEHbLLUEHNEM 3(PPEKTUBHOCTN 3pUTpOnoa3a. BocnaneHue
1 HEMPOropMOHarbHblE aKTUBALMK, TAKKE UrpatoLme posb
B XCH, moryT cnocobcTBoBaTh CHUKEHWID MPOSYKUMN W
[ENCTBUS 3PUTPOMNOITUHA, YTO YCyrybnseT aHemuio.

M3yyeHne KNWHUKO-NATOreHeTUYECKUX XapaKTepUCTUK
aHemmn y naumentoB ¢ XCH He Tonmbko nomoraer B
MOHWMaHWN  3TO  B3aWUMOCBSI3M, HO U CTUMYNUpyeT
pa3paboTky ONMTUMarbHbIX TEepaneBTUYECKNX CTpaTEeruil.
BknioueHne  xenesocogepxalimx — npenapatoB U
CTUMYMSTOPOB 9pUTPOMO33a B TEpPaneBTUYECKME CXEMbI
MOXET 3HAYUTENbHO YMYYWWTb COCTOSHWE MaLMEHTOB.
OpHako B psige crnyyaeB, koraa pedb mpet o6 AXS,
XEne3ocoaepxallue npenapartbl MOryT ycyryouTb TeyeHue
OCHOBHOrO 3abonesaHus u nporHo3 XCH.

PesynbTaThbl MCCNeaoBaHUA MOLYEPKMBAIOT CIIOXKHYIO
B3aMMOCBSI3b MEX/Y rencugnHoM, MeTabonmamom nyprHoB
W 9pUTPOMO3TUHOM B Pa3BUTUM aHEMWM Yy MALMEHTOB C
XPOHWYECKOM  CEpAevHOn  HepoctatouHocTblo  (XCH).
OpraHuam KOHTponMpyeT oOMeH xenesa 4epes rencuauH.
Mpu BOCManeHuM ypoBeHb rencugMHa MNOBbIWAETCS, YTO
OrpaHNYMBAET BCACbIBAHME IKEMe3a B KULIEYHWKE W
BbICBODOXEHWE €ro U3 Aeno, YTo NPUBOAUT K Aeduumty
Kenesa Ans  yHkumid. OTO  0CODEHHO BaxHO Ans
nauveHtos ¢ XCH, y KoTopbIX BOCNaneHwe 4acto
npogomkaetcs.  CHWKeHWe  NPOW3BOLACTBA  SHEPTUM
MWOKapOOM CBSI3aHO C  HapyleHuem MeTtabonuama
MYPUHOBBIX HYKNEOTUAOB, 0COOEHHO afeHMHa U ryaHuHa.
lMockonbKy SHepreTUyeckuin AeULMT BRUSET Ha (YHKLMIO
KOCTHOTO MO3ra M MPOJYKUMIO  3pUTPOLMTOB,  3TO
MeTabonuueckoe HapyweHue ycyrybnser  cepheuHyro
HE0CTaTO4HOCTb U CNOCOOCTBYET Pa3BUTUIO aHEMMM.

OpUTPONOSTUH  Heobxogum NS CTUMYNSLMM
aputponoasa. Y nauueHtoB ¢ XCH uyacTto Habniopaetcs
CHWXXEHWe ero NpOW3BOACTBA M3-32 CHWKEHHOW nepdy3anm
MoYeK U BRUSIHUS BOCMANUTENbHBIX LNTOKMHOB (TakuX Kak
IL-6 1 TNF-a), koTopble nogaBnstoT BbIpaboTky 1 AeicTBre
OMNO. 310 BEAET K CHUKEHMIO NPOLYKLWM 3PUTPOLIMTOB U
ycyrybneHuio aHemmu,

CnepoBaTenbHo,
MeTabonuama xenesa
geduuuta  (metabonuam

KoMOUHaLKs HapyLLeHHOro
(remcuauH),  3HepreTMYECKOro
MYPUHOB) M CHUKEHHOM
NPOAYKUMM  SPUTPOLMTOB  (SPUTPOMOSTMH)  co3paet
CMOXHbIA  NAaTOreHeTUYECKU  MeXaHu3M, Bemywun K
pasBuTUio aHemum y naumeHtoB ¢ XCH. 31 B3auMocssau
noavepkuBatoT HeobXOAMMOCTb KOMMIEKCHOTO nogxofa K
NEYEHMI0 aHEMWW, YYUTLIBAIOLLErO BCE 3TH (DAKTOpBI.
Hapywenne perynsaumm  meTtabonmama  NMypuHOBBIX
HYKIIE0TMAO0B, 0COBEHHO afieHWHa W TyaHWHa, MPUBOAWT K
HapyLLEHWIO  BbIpabOTKM  SHEPrMM  MMUOKApZoM. JTa
MeTabonuyeckas AWCHYHKLUMS CnocoBCTBYeT paseuUTUID
CEPOEYHOM  HeJoCTAaTOMHOCTM W MOXET  yCyrybuTb
cumntombl XCH. Kpome TOro, MOBbILEHHOE KONMYECTBO
NpOAYKTOB pacnafa MypuHOB CBA3AHO C OKUCAMTENbHBLIM
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CTPECCOM W [JanbHEdMM MOBPEXOEHMEM MMOKapaa.
MeponpusTus, HanpaBfeHHble Ha MeTabonmam MypuHOB,
Takue Kak CHWxKeHue akTueHocT AM®-gesamuHasbl 3
(AMPD3), obewwalnT COXpaHUTb YPOBEHb aAEHWHOBbIX
HYKNeOoTWUZOB 1 yNyylwnTb paboTy cepaua.

OpnTtponoaTiH (A0) HeobxoauUm Ans SpUTPONO33a, U ero
BblpaboTka YacTo HapyLaeTtcs y nauweHToB ¢ XCH, ocobeHHo
Y NALMEHTOB C COMYTCTBYHOLLEI NOYEYHOM HEAOCTATOMHOCTbIO.
CHukeHre nepdoyaum nouek u3-3a XCH MoxeT npueectn k
CHkeHMio cuHTe3a MO, uTO CrocobCTBYET pasBUTMIO
aHemun. boree TOro, BOCMANUTENbHbIE LMTOKWHBI, Takie Kak
IL-6 n TNF-a, mMOryT uHrMOMpoBaTh BbIPabOTKY W [AencTBue
MO, ycyrybnas npobnemy. [lokasaHo, 4TO BBefeHue
pekombuHaHTHoro 3JMO ynydilaeT ypoBeHb remornobuHa,
uameckyto  paboTocnocoGHOCTb M KauecTBO  XM3HM
naumeHToB ¢ XCH n aHemuel, xoTs BO 13bexaHne nobouHbIx
atbdhekToB Heobxomumo cobmnioaaTb OCTOPOXHOCTb MU €ro
MPUMEHEHMN.

BaxHo nepcoHncnLmpoBaTh TepaneBTUYECKYIO TaKTUKY
B COOTBECTBWM C NATOrEHETUYECKUMM OCOBEHHOCTAMM
aHemm npu XCH. 3TM nogxodbl akKUEHTUpyKOTCS B
COBPEMEHHbIX peKoMeHaaLmsx Kap4Monorm4eckux
accoupaumii, NogYEPKMBAILMX 3HAYMMOCTb KOMMEKCHOM
nporpammbl ynpaenexus XCH ¢ conyTcTBytoLLEi aHEMUEN.

3akntoyeHune

[MoHMMaHWe NaToreHeTUYECKUX MEXaHU3MOB aHEMMW Y
NaLMEHTOB C XPOHUYECKON CEPAEYHON HELOCTATOMHOCTBH
(XCH) wumeeT pelatollee 3HayeHue OIS YNyuLLEHWs
pe3ynbTatoB neveHus. CrnoxHas B3aMMOCBS3b MEXOy
HapyweHuem obMeHa xenesa, CHWWKEHWEM BbIpabOTKM
9pUTPONO3THHA W YCUINIEHNEM BOCTIANMTENbBHBIX PeaKkLui B
3HAYNTENBHON CTEMEHU CnocobCTBYET pasBUTUIO aHEMMM Y
naumeHToB ¢ XCH. 3710 cocTosHue ycyrybnset cepaeyryto
BUCYHKLMIO, YBENWYMBAET 4acToTy rocnuTanusauuin w
MOBbILLIAET PUCK CMEPTHOCTY.

PaHHsg guarHocTvka v LeneHanpaesneHHble NoAXoAb! K
NEYEHNIO, YYMTLIBAIOLLME MATOrEHeTUYECKME OCOBEHHOCTH
aHemun npu XCH, MoryT 3amMeTHO YNyuylWwWTb KayecTso
KM3HW NaLMEHTOB U X MPOrHO3. MIHTErpaums aTux 3HaHui B
peKOMeHAaLuM No KNWHUYECcKon npakTuke obecneunBaeT
Bonee adpdekTnBHoe BedeHne naumeHtos ¢ XCH,
MOTEHUMANBHO CHkas Opemst 3aborneBaHns M ynydilas
pesynbTaThl NeYeHNS.

KoHpnukm  uwmepecos.  Asmopbi  3asensiom 06
omcymemeuu  ¢hUHaHCo8bIX UMU Opyaux 83auMOOMHOLIEHUSX,
Komopble MO2ym npusecmu K KOHghIIuKmy UHmMepecos.

Bknad asmopos: Aemopbi umenu pasHoUeHHbIl 8knad npu
HanucaHuu daHHol cmamsu.

®uHaHcupoeaHue He 3asieieHo. Asmopb! nodmeepxdarom,
umo mMamepuarbl, npedcmaensiemble 8 daHHOU cmambe, He Obinu
onybnukosaHb! 8 Apy2oM nedamHoM U30aHuu.
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