ISSN 1562-2940
elSSN 2790-1203

ASTANA MEDICAL
UNIVERSITY

[ASTANA

A
- 2(121) 2024



ISSN: 2790-1203 online
ISSN: 1562-2940 print
Ne2 (121) 2024

Bbac pegakTtop

HapbipoB KamamkaHn Tanfatynbl
PepakTtop

KonkoB Butanun BuktopoBuy
ATKapyLUbl pegakTop

Opa3soBa Fanusa ¥3aKKbi3bl

>KayanTbl xaTLbl

Ypa3soBa N'ynbmupa Kabu6onnaeBHa

PEJJAKLIUS / PEJAKLIMS / EDITORIAL

[MmaBHbIN pegakTop

HapbipoB KamamxaH TanratoBuy
PepnakTop

KownkoB Butanun BukropoBuy
VcnonHuTenbHbIN pegakTop

Opa3zoBa Fanusa ¥3akKKbi3bl
OTBETCTBEHHBIN CekpeTapb

YpasoBa N'ynbmupa Kabu6onnaesHa

Editor-in-Chief
Kamalzhan Nadyrov
Editor

Vitaliy Koikov
Executive Editor
Galiya Orazova
Responsible Secretary

Gulmira Urazova

PEJAKLUAIDBIK AJIKA / PEJAKLIIMOHHASA KOJIJIETUA / EDITORIAL BOARD

AxmeToB [laHusp d6eHrannacynbl
AnHabekoBa basiH OnKkeHKbI3bl
Ab6pynpaeBa Anryn A6aynaakbi3bl
Almantas Maleckas

BartneHoBa N'ynHap Pbickengikbi3bl
Dainius Pavalkis

Oep6ucanuHa Nynmmnpa AXXmMaguHKbI3bI

lannoB A6gyxannap EpkuHoBuy
KoHkaeB Anpgoc Kabubonatynbl
XapkbiH6aeBa Ha3supa AcaHKbI3bl
JNokwwuH Bayecnae HotaHoBUY
Mopo3soB Cepren NaBnosuy
Uricin Hypbek CarbiHOeKy bl
KasbimbeT Monat Kasbimb6eTynbl
Harun Cansiz

OcnaHoB Opan Ba3ap6anynbl

AxmeToB [laHusp 36eHrannacoBu4
AnHabekoBa BasiH AnbkeHOBHa
AbpynpaeBa Anrynb A6aynpaeBHa
Almantas Maleckas

BaTtneHoBa NynbHap PbickenbabieBHa

Dainius Pavalkis

DOep6ucanuHa Nynbmupa AxxmaguMHoBHa

FannoB A6gyxannap EpkuHoBuY
KoHkaeB Anpgoc Kabubonartynbi
XapkuH6ekoBa Hasupa AcaHoBHa
TNokwwuH Bsayecnas HotaHoBuY
Mopo3oB Cepreu [NaBnosu4
Uricin Hypbek CarbiHGeKy bl
KasbimbeT Monat Kasbim6eTynbl
Harun Cansiz

OcnaHoB Opan Basap6aeBuy

Daniyar Akhmetov
Bayan Ainabekova
Aigul Abduldayeva
Almantas Maleckas
Gulnar Batpenova
Dainius Pavalkis
Gulmira Derbissalina
Abduzhappar Gaipov
Aidos Konkayev
Nazira Zharkinbekova
Vyacheslav Lokshin
Sergey Morozov
Nurbek lgissin

Polat Kazymbet
Harun Cansiz

Oral Ospanov

2024 xbinsbl 30 MaycbIMOa xapusinayFra Kos KoUblifFaH.

XKypHanobiH meHWik ueci — «AcmaHa meduyuHa yHusepcumemi» KEAK.
Bbacbinbiv KazakcmaH Pecriybnukacsl MedeHuem xoHe aknapam MuHUcCmpii2iHoe mipkenaeH.
Katima mipkeyeae mipkey myparbi Kyanik 2012 xbinrbl 29 kazaHOasbl No 13129 XK.

lModnucaHo k nevamu 30 uroHs 2024 2o0a.

CobcmeeHHuUKoM xypHana sensemcst HAO "MeduyuHckul yHueepcumem AcmaHa".
U3daHue 3apeaucmpuposaHo 8 MuHucmepcmee Kynbmypbl u uHghopmayuu Pecriybnuku Kazaxcmar.
Ceudemenbcmeo o nocmaHoske Ha riepeydem Ne13129 XK om 29.10.2012 200.

Signed for publication on June 30, 2024.

The owner of the journal is JSC "Astana Medical University".
The publication is registered with the Ministry of Culture and Information of the Republic of Kazakhstan.
Cetrtificate of registration for re-registration No. 13129 Zh dated October 29, 2012.

PenakumaHbIH MeKeH-Xaubl:

AcTaHa MeauLMHanbIK XyHanbl

010000

KasakctaH, AcTaHa K.

BenbiTwinik keweci, 49A

Ten.: +7 (7172) 53 94 47

E-mail: editor.asmedjournal@gmail.com
Be6-cawit: www.medical-journal.kz

Appec pepakumm:

AcTaHa MeavumHanbIK XypHanbl
010000

KasaxcTaH, . AcTaHa

ynuua benbutwmnuk, 49A

Ten.: +7 (7172) 53 94 47

E-mail: editor.asmedjournal@gmail.com
Be6-canT: www.medical-journal.kz

Editorial Office:

Astana medicinalyk zhurnaly

010000

Kazakhstan, Astana city

Beybitshilik Street 49A
Tel.: 47 (7172) 53 94 47

E-mail: editor.asmedjournal@gmail.com
Website: www.medical-journal.kz




ASTANA MEDICAL
UNIVERSITY

NCJSC «Astana Medical University»

Astana Medical Journal

Scientific & Practical journal

Authors are responsible for reliability of information published in the journal. Reprinting of articles published in this
journal and their use in any form, including e- media, without the consent of the publisher is prohibited

Astana, 2024



AcmaHa meduyuHarnbik XypHarnbl. - 2024 - Ne2. - Tom 121

https://doi.org/10.54500/2790-1203-2024-2-121-4-11
UDC 616-091
IRSTI 76.03.49

Original article
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Abstract
The purpose of the study was to study the division of the hypoglossal canal in terms of age and gender.

Methods. The research material was 200 skulls (20 skulls of adolescence age, I adulthood age 68, Il adulthood age 72, and elderly age
40. In total, there were 86 male skulls and 114 female skulls). For analyzing the obtained arithmetic data, the Pearson Chi-Square Test, Mann-
Whitney U test, and Kruskal-Wallis H test were used. Statistical analysis was carried out using the program "IBM Statistics SPSS-26".

Results. The difference in the division of the left and right hypoglossal canals between the male and female skulls in the gender aspect
was not statistically significant (for the left divided hypoglossal canal PU = 0.668; for the right divided hypoglossal canal PU = 0.284). The
hypoglossal canal and its division in the gender aspect also showed statistical insignificance with the use of the Pearson Chi-Square Test (for the
left divided hypoglossal canal Px2 = 0.888 and for the right divided hypoglossal canal Py2 = 0.506). The division of the hypoglossal canals in age
aspect also showed that the difference is statistically insignificant (for the left divided hypoglossal canal Px2 = 0.538 and for the right divided
hypoglossal canal Py2 = 0.355). In female skulls, the difference between age periods was statistically significant for the left hypoglossal canal
(PH = 0.047). The difference between male and female skulls in terms of age does not appear to be statistically significant. Only in the elderly age
period is the difference for the left divided hypoglossal canal weakly significant (PU = 0.051).

Conclusion. The data obtained on the age and gender characteristics of the divided hypoglossal canal are of interest when planning
surgical interventions in the posterior cranial fossa.
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Introduction

The hypoglossal canal may be involved in various
pathological conditions requiring surgical intervention.
There are many surgical approaches for various operations
that require correct morphometry of the hypoglossal
canal. It is essential for neurosurgeons to understand the
types of endocranial hypoglossal canals. This knowledge is
especially important when accessing the posterior cranial
fossa. Surgical strategy, as well as preserving adjacent
structures, depend on detailed information about the
anatomical relationships between the mentioned structures
and the symmetrical organization of the hypoglossal canals.
For transcondylar approaches, it is of great importance to
consider the relationship between the occipital condyle
and the hypoglossal canal [1-3]. Since the location and
morphology of the hypoglossal canal are adjacent to the
occipital lobe, the cerebellum, and the brain stem, it has the
peculiarity of being a landmark for surgical intervention
in cases of changes in the base of the skull and pathologies
in this area (tumors, aneurysms, congenital or acquired
malformations, trauma) [4].

The hypoglossal canal (or anterior condylar canal)
begins slightly superior to the anterolateral portion of the
foramen magnum and runs anterolaterally. It transmits the
hypoglossal nerve, the meningeal branch of the ascending
pharyngeal artery, and the emissary vein from the basilar
plexus. The position of the hypoglossal canal was consistently
located in the occipital bone. It is situated anteriorly,
inferiorly, and slightly medial to the anteroinferior edge of
the jugular foramen. The canal is surrounded superiorly by
the jugular tubercle, superolaterally by the jugular foramen,
laterally by the sigmoid sinus, and inferiorly by the occipital
condyle [5-8].

A pair of endochondral ossification centers
appear at week 12 of intrauterine life. These centers
form exooccipital bones lateral to the foramen magnum,
including the posterior two-thirds of the occipital condyles.
By surrounding the hypoglossal nerves, they form the
hypoglossal canals [9]. It is indicated that the failure of the
obliteration results in the persistence of the hypoglossal
arteries. In this case, the vertebral arteries are hypoplastic,
and the ipsilateral vertebral artery may be present. The
presence of the hypoglossal artery is frequently associated
with other vascular or organic abnormalities and diseases
[10-12]. The venous plexus of the hypoglossal canal, which
occasionally appears as a single vein, connects the sigmoid
sinus and the internal jugular vein. The inferior petrosal
sinus passes through the anteromedial part of the jugular
foramen on each side. A meningeal branch of the ascending

Material and methods

The research material was 200 skulls from the
craniological collection of the museum of the Department of
Human Anatomy and Medical Terminology of the Azerbaijan
Medical University.

The age periodization scheme adopted in 1965 at
the 7th All-Union Conference on Problems of Age-Related
Morphology, Physiology, and Biochemistry was used [18].
Thus, there were 20 skulls of adolescence age, I adulthood
age 68, II adulthood age 72, and elderly age 40. In total,
there were 86 male skulls and 114 female skulls. Skulls with
a destroyed posterior section of the base were not used for
investigation in the study. The division of the hypoglossal
canals into “complete” and “partial” was carried out
according to [19].

pharyngeal artery accompanies it. Then the inferior
petrosal sinus descends obliquely backwards to drain into
the superior jugular bulb. It sometimes drains via a vein in
the hypoglossal canal to the suboccipital vertebral plexus
[13]. The hypoglossal nerve gives off multiple meningeal
filaments to the dura mater that lines the posterior cranial
fossa in the hypoglossal canal [14].

A bony spicule may divide the hypoglossal canal. In
this case, a bony spicule separates the meningeal branch
of the ascending pharyngeal artery from the hypoglossal
nerve. Clinically, the double hypoglossal canal is important
in diseases that affect the hypoglossal nerve and the canal
at the base of the skull. Different types of diseases can be
observed in the hypoglossal canal area: benign tumors such
as large glomus jugulare neoplasms and other neoplasms
of the skull base, metastases and myelomas, and tumors
of neural origin such as neuromas and schwannomas.
Meningiomas can also occur in this area [15, 16]. Osteotic
anatomical variations in the hypoglossal canal are of clinical
importance for the neural as well as the vascular structures
passing through the canal. Spurs and partitions in the
canal will divide the canal into compartments capable of
compressing these structures [4].

According to [17], the morphology of the hypoglossal
canal is quite variable. The spicules or even bone bridges
are present inside the canal, which can lead to ensnare of
the nerve during ossification of the occipital bone, causing
changes in speech.

The significance of the hypoglossal canal and
the structures passing through it is quite important in
morphological terms. Studies conducted on various
materials-cadaveric, craniological, or clinical-confirm this
in general. Despite this, information regarding the gender
and age characteristics of the canal is still very scarce. The
same can be said about morphological studies devoted to
the division, complete or partial, of the hypoglossal canal.
Based on this, we set a goal to study the division of the
hypoglossal canal on craniological material in terms of
gender and age aspects.

The purpose of the study was to study the division
of the hypoglossal canal in terms of age and gender.

For analyzing the obtained arithmetic data, the
Pearson Chi-Square Test, Mann-Whitney U test, and Kruskal-
Wallis H test were used. Statistical analysis was carried out
using the program "IBM Statistics SPSS-26". The presence
of the complete and partially divided hypoglossal canal was
determined by the cranioscopic method and the method of
computed tomography.
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Results

The results of the study were tabulated. Table 1
shows data on the division of the hypoglossal canal in the

studied craniological material in a gender aspect.

Table 1 - The hypoglossal canal and its division in the gender aspect

Gender
Hypoglossal canal type Male Female Total
Count Colu(%m Count C?\lﬁgln Count C%\lﬁzm

non-divided 64 74.4% 82 71.9% 146 73.0%

Left divided hypoglossal partially 7 8.1% 9 7.9% 16 8.0%
divided 15 17.4% 23 20.2% 38 19.0%

non-divided 62 72.1% 90 78.9% 152 76.0%

Right divided hypoglossal partially 8 9.3% 7 6.1% 15 7.5%
divided 16 18.6% 17 14.9% 33 16.5%

The use of the Mann-Whitney U test showed that the
difference in the division of the left and right hypoglossal
canals between the male and female skulls in the gender
aspect was not statistically significant (for the left divided
hypoglossal canal PU = 0.668; for the right divided
hypoglossal canal PU = 0.284). The use of Pearson Chi-
Square Tests of the hypoglossal canal and its division in the
gender aspect also showed statistical insignificance (for the

left divided hypoglossal canal Px2 = 0.888 and for the right
divided hypoglossal canal Px2 = 0.506).

The division of the hypoglossal canals in age
aspect (Table 2) also demonstrated that the difference is
statistically insignificant with the use of Pearson Chi-Square
Tests (for the left divided hypoglossal canal Px2 = 0.538 and
for the right divided hypoglossal canal Px2 = 0.355).

Table 2 - The hypoglossal canal and its division in the age aspect

Age groups
Hypoglossal canal type Adoles- | Tadult- | IILadult-
cence hood hood Elderly Total
.. Count 17 47 50 32 146
non-divided
Column N % 85.0% 69.1% 69.4% 80.0% 73.0%
Left divided hypoglossal partially Count 2 5 7 2 16
canal divided Column N % 10.0% 7.4% 9.7% 5.0% 8.0%
divided Count 1 16 15 6 38
ivide
Column N % 5.0% 23.5% 20.8% 15.0% 19.0%
.. Count 15 47 60 30 152
non-divided
Column N % 75.0% 69.1% 83.3% 75.0% 76.0%
Right divided partially Count 1 5 4 5 15
hypoglossal canal divided Column N % 5.0% 7.4% 5.6% 12.5% 7.5%
. Count 4 16 8 5 33
divided
Column N % 20.0% 23.5% 11.1% 12.5% 16.5%

The use of the Kruskal-Wallis H test showed that for
the left divided hypoglossal canal PH = 0.290 and for right
divided hypoglossal canal PH = 0.243.

On male skulls during the adolescent period, the left
hypoglossal canal was not divided in 5 cases (83.3%) but
partially divided in 1 case (16.7%). In this age period, we
did not find complete division of the left hypoglossal canal.
In the first adulthood, the left hypoglossal canal was not
divided in 21 cases (75.0%) in male skulls; in 3 cases, the
left hypoglossal canal was partially divided (10.7%); and
in four skulls, the division of the left hypoglossal canal was
complete (14.3%) (Figure 1).

In the second adulthood period, in 26 cases, division
of the left hypoglossal canal was not observed in male skulls
(76.5%). In the same age period, the left hypoglossal canal
was partially divided into 2 skulls (5.9%); in 6 cases, the left
hypoglossal canal was completely divided (17.6%). In the
elderly age period on male skulls, the left hypoglossal canal
was not divided in 12 cases (66.7%); on one skull there was
partial (5.6%) and on five (27.8%) complete division of the
left hypoglossal canal. Thus, on male skulls, the frequency

of division of the left hypoglossal canal by age period was as
follows: non-divided: 64 skulls (74.4%), partially divided: 7
skulls (8.1%), and divided: 15 skulls (17.4%).

The right hypoglossal canal, according to our
investigation, was not divided on male skulls during the
adolescent period in four cases (66.7%). In this period,
we observed a partially divided right hypoglossal canal in
one case (16.7%), and the number of skulls with complete
division of the right hypoglossal canal was also one (16.7%).
In the first adulthood period, the division of the right
hypoglossal canal is characterized as follows: non-divided:
19 skulls (67.9%), partially divided: 3 skulls (10.7%), and
divided: 6 skulls (21.4%).
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Figure 1 - The male skull of I adulthood period. Left complete divided hypoglossal canal

The right hypoglossal canal was not divided on
male skulls in the second adulthood period in 27 cases
(79.4%), partially divided in two (5.9%), and completely
divided in five cases (14.7%). In the elderly age period,
the right hypoglossal canal was not divided on male skulls
in 12 cases (66.7%), partially divided in 2 cases (11.1%),
and completely divided in 4 cases (22.2%). Thus, according
to our investigation, the right hypoglossal canal was not
divided in 62 cases (72.1%), partially divided in 8 cases
(9.3%), and completely divided in 16 cases (18.6%).

The difference is not statistically significant with
the use of Pearson Chi-Square Tests in male age groups
of skulls (for the left divided hypoglossal canal Pyx2 =
0.722, and for the right divided hypoglossal canal, Px2 =
0.932). The Kruskal-Wallis H test showed that for the left
divided hypoglossal canal, PH = 0.742 and for right divided
hypoglossal canal, PH = 0.718 in male age groups of skulls.
The results of the study on female skulls are shown in Table
3.

Table 3 - The hypoglossal canal and its division in the age aspect on female skulls

Hypoglossal canal type Adoles- | 1adult- Aglelir;;i-s
cence hood hood Elderly Total
ondivided Count 12 26 24 20 82
Column N % | 85.7% 65.0% 63.2% 90.9% | 71.9%
St . L Count 1 2 5 1 9
beft AviCEnaPogtossal | partially divided Column N % | 7.1% 5.0% 13.2% 45% 7.9%
L Count 1 12 9 1 23
divided
Column N % 71% 30.0% 23.7% 4.5% 20.2%
ondivided Count 11 28 33 18 90
Column N % | 78.6% 70.0% 86.8% 81.8% | 78.9%
i i . .. Count - 2 2 3 7
gt dvigonar P02l | partially divided Column N % - 5.0% 5.3% 13.6% 6.1%
divided Count 3 10 3 1 17
Column N % | 21.4% 25.0% 7.9% 4.5% 14.9%

The difference is not statistically significant with
the use of Pearson Chi-Square Tests in female age groups
of skulls (for the left divided hypoglossal canal Px2 =
0.116, and for the right divided hypoglossal canal, Px2 =
0.138). The Kruskal-Wallis H test showed that for the left
divided hypoglossal canal, PH = 0.047 and for right divided

hypoglossal canal, PH = 0.257 in female age groups of skulls.
Thus, the Kruskal-Wallis H test made it possible to discover
that for the left divided hypoglossal canal, the difference is
statistically significant in female age groups of skull (Figures
2 and 3).

Figure 2 - The female skulls of I (a, c) and II (b) adulthood periods. Complete (a, c) and partially (b) divided hypoglossal canal
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Figure 3 - CT of female skull. Il adulthood period. Complete division of the left hypoglossal canal is indicated by an arrow

Table 4 shows the results of the study on gender
features of the frequency of the division of the hypoglossal
canal in adolescence. For the left divided hypoglossal
canal, Px2 = 0,666; PU = 0.947; and for the right divided

Table 4 - Age group: Adolescence

hypoglossal canal, Px2 = 0,292; PU = 0.703. Thus, the
difference in the divided hypoglossal canal between the
male and female skulls in adolescence was not statistically
significant.

Gender
Hypoglossal canal type Male Female Total

Count Coluoznn Count C(%\ll%gm Count C(f\lfu%m

- non-divided 5 83.3% 12 85.7% 17 85.0%

Left divided hypoglossal |y tjally divided 1 16.7% 1 71% 10.0%

divided - 1 7.1% 1 5.0%

S non-divided 4 66.7% 11 78.6% 15 75.0%

Right divided hypoglossal |4y ially divided 1 16.7% 1 5.0%
divided 1 16.7% 3 21.4% 4 20.0%

Table 5 demonstrates the difference between the

Table 5 - Age group = I adulthood

same parameters in the first adulthood period.

Gender
Hypoglossal canal type Male Female Total

Count Colu%m Count CcI)\IIu%m Count C(:I»\lluozln

- non-divided 21 75,0% 26 65,0% 47 69,1%

Left divided hypoglossal |~y tjally divided 3 10,7% 2 5,0% 5 7,4%
divided 4 14,3% 12 30,0% 16 23,5%

S non-divided 19 67,9% 28 70,0% 47 69,1%
Right divided hypoglossal |4y ially divided 3 10,7% 2 5,0% 5 7,4%
divided 6 21,4% 10 25,0% 16 23,5%

For the left divided hypoglossal canal, Px2 = 0.259;
PU =0.282; and for the right divided hypoglossal canal Px2
=0.660; PU = 0.963. Tables 6 and 7 clarify the results of the

Table 6 - Age group = 1l adulthood

study on gender features of the frequency of the division of
the hypoglossal canal in II adulthood and elderly periods,
respectively.

Gender
Hypoglossal canal type Male Female Total

Count C(f\lﬁlgm Count C(i\lIqur)ln Count C(i\lIu%m

N non-divided 26 76,5% 24 63,2% 50 69,4%

Left divided hypoglossal ™ partially divided 2 5,9% 5 13,2% 7 9,7%
divided 6 17,6% 9 23,7% 15 20,8%

S non-divided 27 79,4% 33 86,8% 60 83,3%

Right divided hypoglossal | partially divided 2 5,9% 5,3% 4 5,6%
divided 5 14,7% 7,9% 8 11,1%

For the left divided hypoglossal canal, Px2 = 0.417;
PU = 0.265; and for the right divided hypoglossal canal Px2

=0.644; PU = 0.384.
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Table 7 - Age group = Elderly

Gender
Hypoglossal canal type Male Female Total

Count C(f\lTu%m Count C(f\llu%m Count C(f\lruor/?n

N non-divided 12 66.7% 20 90.9% 32 80.0%

Left divided hypoglossal |, jally divided 1 5.6% 1 4.5% 2 5.0%
divided 5 27.8% 1 4.5% 6 15.0%

o non-divided 12 66.7% 18 81.8% 30 75.0%
Right divided hypoglossal [ o tially divided 2 11.1% 13.6% 5 12.5%
divided 4 22.2% 1 4.5% 5 12.5%

For the left divided hypoglossal canal, Px2 = 0.116;
PU = 0.051; and for the right divided hypoglossal canal P2
= 0.243; PU = 0.209. According to the study, the difference
between male and female skulls in terms of age does not

Discussion

Adequate knowledge of the anatomy of the
hypoglossal canal and its associated bony, neural, and
vascular structures is essential for the surgery of lesions
involving this area. Detailed knowledge of the microsurgical
anatomy of the hypoglossal canal region is critical when
performing operations for lesions of the condylar region,
inferior clivus, and ventral brainstem [8]. The study [20]
included 56 dry skulls. According to the authors, 14
hypoglossal canals were divided into two compartments
by a septum. As stated in the study, with the transcondylar
approach, anatomical landmarks must be well known to
perform a safe resection of the occipital condyle.

The investigation in [21] is devoted to the study
of the variant anatomy of the hypoglossal canal using
osteological material in the North Indian population. The
study was a cross-sectional, that was conducted on 80
intact, dry adult skulls. The age and gender of the skulls
used in the study were not known. In this study, the authors
reported 18 cases (22.5%) of “double” hypoglossal canal.
They also observed bilateral duplication in 3 skulls (3.75%).
Unilateral duplication was observed in 15 skulls (18.75%)
(7 on the right and 8 on the left).

Our investigation set the goal of studying the
division of the hypoglossal canal in terms of gender and age.
In the above study, the work was carried out on osteological
material without studying the gender and age of the skulls.

The study [16] was also conducted on craniological
material without studying the gender and age of the skulls
investigated. Of the 84 skulls, 34.5% showed doubling of the
hypoglossal canal. Among them, 10 (11.9%) had bilateral
duplication, and 19 (22.61%) had unilateral duplication, of
which 9 (10.7%) had left-sided duplication and 10 (11.9%)
had right-sided duplication.

An assessment of the incidence of double
hypoglossal canals in Japanese using multislice computed
tomography showed that double hypoglossal canals were
found in 16.9% of subjects, of which 14.7% were unilateral
and 2.2% were bilateral [22].

According to [15], the study of the skull and its
openings provides information about the evolutionary

Conclusion

Our study made it possible to identify gender and
age characteristics of the frequency of partial and complete
division of the hypoglossal canal. In female skulls, the
difference between age periods was statistically significant
for the left hypoglossal canal using the Kruskal-Wallis H test
(PH=0.047). Also, according to the our study, the difference

appear to be statistically significant. Only in the elderly
age period is the difference for the left divided hypoglossal
canal weakly significant.

history of man. Regarding the cranial variant associated
with bony spicules, unilateral bony spicules were observed
on 25 skulls. On the right side, there were 11 skulls, and
on the left, there were 14 skulls. Bilaterally complete bony
septation, according to the authors, was observed in three
dry skulls. A unilateral double hypoglossal canal was found
in 25% of dry skulls. A bilateral double hypoglossal canal
was found in 3% of dry skulls. As indicated in the study,
knowledge of the size of the hypoglossal canal is necessary
for radiologists and neurosurgeons when performing
posterior fossa operations for tumors such as schwannoma
of the hypoglossal nerve and treating sleep apnea.The
study did not touch upon the age aspect of the division
(complete or partial) of the hypoglossal canal. In our study,
male and female skulls were divided into four age groups
(adolescence, I adulthood, II adulthood, and elderly), with
an adequate number of skulls for a morphological study
[23] indicated that the size of the hypoglossal nerve and
the number of axons it contains do not appear to correlate
significantly with the size of the hypoglossal canal. The
authors concluded that hypoglossal canal size is not a
reliable indicator of speech.

In most studies, the uni- and bilaterality of the
divisions of the hypoglossal canal were investigated rather
than age and gender aspects. In the study [17], a double
unilateral hypoglossal canal was found in 16% of cases (7 on
the left and 3 on the right) and bilateral in 2% of cases. Also
noting the clinical significance of determining the frequency
of separation of the hypoglossal canal by spur or septa, the
authors are inclined to conduct studies at the population
level [24]. The authors indicated that the presence of a
spur or septa in the hypoglossal canal was present in more
than half of the North Indian population skulls examined,
which is higher compared to other studies. But according
to [25], further conservative and experimental evaluations
are needed to determine the utility of cases of hypoglossal
canal bridging or double use as a powerful discriminator in
population-based and family history skeletal studies.

between male and female skulls in terms of age does not
appear to be statistically significant. Only in the elderly
age period is the difference for the left divided hypoglossal
canal weakly significant (PU = 0.051).
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Epsiep MeH aiienepaeri TijlacTbl KaHA/JABIH, 9PTYPJIi XKac Ke3eHJepiHe 6e1iHyi
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1 Adam anamomusicyl scaHe MeOUYUHAAbIK MepMUHO0.102Usl KaghedpacbiHbIK npogeccopbl, d3ip6atiscan MeduyuHa yHusepcumemi,
Baky, 93ip6aticaH. E-mail: shadli-vaqif@mail.ru

2 Adam aHamoMusiCbl JcaHe MeOUYUHAbIK MePMUHOA02US KaPedpacbiHbIK MeHzepyuwici, d3ip6atixcaH MeduyuHa yHugepcumeni,
Baky, 93ip6aiixcan. E-mail: anarabdullaev72@mail.ru

Tyitingeme
3epmmeydiy Makcamsl miaacmul KAHA1bIHbIY 60IHYIHIH Jcac JcaHe 2eHdepaik acnekmiepiH 3epmmey 6010bL.

ddicmepi. 3epmmey mamepuanasviHa 200 6ac cyliek (20 kamesemke moamaraH 6ac cyliek, 68 6ipiHwi, 72 ekiHwi dceminzeH xHcaHe 40
Kapm 6ac cyliek) Kipdi. AnbiHFaH apugpmemukansik depekmepdi maaday ywiH ITupcoHHsiH Xu-keadpam mecmi, MaHH-Yumuu U mecmi scaHe
Kpyckan-Yoanuc H mecmi kondanblidsl. Cmamucmukaasik maaoay IBM Statistics SPSS-26 6ardapaamacs! apKblabl Hypeizinoi.

Hamuotcenepi. KoiHbicel 6olibiHwa epaep meH allendepdin 6ac cyliekmepi apacblHOGFbL COM HCIHE OH HcaK MIAACMbl KAHAN0APbIHbIK
661iHyiHOe2l aliblpMaWbLILIK CMAMUCMUKAALIK MAHbI30bI eMec (coa xeak 6esiHzeH minacmel kaHaa ywin PU = 0,668; oH xcax GesiHzeH
misnacmol kanaa ywin PU = 0,284). Tinacmbul kKaHas yxcaHe oHbIH 2eHOepAik 6eiHyi de [TupcoHHbIH Xu-keadpam mecmi apKbLabl CMAmMucmuKablk
MaHbI30blIbIKMbL Kepcemmi (cos scak 6eaiHzeH misacmol kaHasa ywin Py2 = 0,888 scane oH scak 6esiHeeH misacmol kaHasa ywin Py2 = 0,506).
Tinacmel kaHandapwviHblK dHcac 60lblHWA 66iHyl de allblpMAWbIIBIKMbIY CMAMUCMUKAIbIK MAHbI30bl eMec eKeHiH kepcemmi (coa scak
661iH2eH minacmyl kavaa ywin Px2 = 0,538 scaHe oH scak 6esinzeH minacmol kaHaa ywin Py2 = 0,355). dileadepdin 6ac cytiekmepinde sicac
Ke3zeHdepi apacbiHOaryl aliblpMAWbLAbIK COJ HCAK MIAACMbl KAHAA YWIH CMamucmukaasik Maybi3dbl 6040t (PH = 0,047). ConbimeH Kamap,
Jicac 6olibiHwa epsiep MeH atiendepdiy 6ac cyliekmepiHiH apacbiHOaFsl aliblpMAWbLIbIK CMAMUCMUKAAbIK MAHbI30bl emec. Tek ezde scacmarbl
Ke3eHOe co/1 Jak 661iH2eH Miaacmbl KAHAA0AFbl AllbIPMAWbBIABIFbIHBIH MAHbI30bIAbIFbIHBIK 2/1CI3 ekeHl aHbikmaadst (PU = 0,051).

Kopuimbinovl. Beainzen minacmoel kKaHan0blH H#acC HeaHe 2eHOepAiK cunammamaaapbl mypaisl AAbIHFAH depekmep apmibl bac cyliek
WYHKbIPbIHA XUPYP2UAABIK Apaaacyosl #0cnapaay kesiHoe Kbl3bIFyublablk myoslpaosl.

TyliiH ce3dep: 6esiH2eH miiacmbel KaHas, epaepdiH 6ac cyliekmepi, aties 6ac cyliekmepi, dcac kezeHoepi.

PaBAeJIeHH]:ll‘;I IIOL[']:HE}]:]‘{H])Iﬁ KaHaJ1 Yy MY>KYHMH U )K€HIIIUH B pa3/IMYHbI€ BO3PACTHLIE IT€EPUOADbI

Mlagavuckuii B.B. !, A6ayanaes A.C.»

* [Ipogpeccop kagpedpvl anamomuu vesoseka u MeduyuHcKoll mepmuroo2uu, Azep6atioxcanckull meduyuHckuil ynueepcumem, baky,
Aszep6atidscan. E-mail: shadli-vaqif@mail.ru

2 3asedyrowull kagedpoll aHamoMuu uea06eka u MeduYUHcKoll mepMuHoa02uu, Asep6aiidxcanckuii MeduyuHckuil yHusepcumem,
Baky, Asep6atioxcaH. E-mail: anarabdullaev72@mail.ru

Pe3ome
LIe/lb}o ucc/s1e008aHUA A8UMOCL usyveHue p(13(3€/1€HH020 NnodssA3bIYHO20 KAHAA 8 803pACMHOM U N0O/1080M ACheKme.

Memodel. Mamepuasaom uccaedosanusi nocaysxcuau 200 yepenos (20 uepenog oHoweckozo go3pacma, 68 nepgozo, 72 8mopozo
3pesozo 8o3pacmos u 40 yepenos nocun020 8o3pacma). [Jas aHaausa noayveHHbIXx apugMmemuveckux OaHHbIX UCN01b308aAU Kpumepull Xu-
keadpam [lupcona, U-kpumepuii ManHa-Yumnu u H-kpumeputl Kpackeaa-Yoanuca. Cmamucmuyeckull aHaau3 npo8oouics ¢ UCnob308aHUEM
npoepammul «IBM Statistics SPSS-26x».

Pezynemamel. PazHuya 6 pazdesieHuu 1€8020 U NPago2o nodssi3bI4HbIX KAHAN08 MENCOY MYHCCKUMU U HCEHCKUM Yepenamu 8 N01080M
acnekme He 6bl1a cmamucmu4ecku 3Ha4uMol (045 s1e8020 pazdeseHHO20 N00ssA3bI4HO20 KaHaaa PU = 0,668; das npagozo pasdeseHHO20
nodessizbluHo2o kKavaaa PU = 0,284). [Io0ss13bluHbIl KaHa/a U e20 pasdejeHue 8 N0/A080M dcneKme Mmakdice noka3aau cmamucmu4eckyro
HedocmosepHOCMb ¢ npumeHeHuem kpumepus Xu-keadpam IupcoHa (0415 s1e8020 pazdeseHHO20 N0dssA3bl4HO20 KaHaaa Px2 = 0,888 u das
npasozo pasdeseHH020 N00bsA3bIYHO20 KaHaaa Px2 = 0,506). PazdeseHue nodssi3bl4HbIX KAHA/108 8 803PACMHOM AcneKme makice NoKasao,
umo pasHuya cmamucmuyecku HedocmogepHa (015 1e8020 pazdesieHHO20 N00ss3bI4H020 KaHaaa Px2 = 0,538 u das npasozo pasdeneHHo20
nodessizbluHo20 KaHaaa Px2 = 0,355). B sceHcKux yepenax pasHuya mexcdy 803pacmubiMu nepuodamu 6blaa cmamucmuyecku 3HayumMol 041
/18020 N00®s3bI4H020 KaHaia (PH = 0,047). Kpome mozo, pazHuya mexcoy MyHcCKUMU U HCEHCKUMU Yepenamu ¢ mo4Ku 3peHus 803pacma He
s8/151emcsi cmamucmu4ecku 3Ha4uMol. JIub 8 NOHCUAOM 803pACMHOM nepuode pasHuUyd no /1esoMy pazdeseHHOMy N00ssA3bIYHOMY KAHAY
caabo 3Havuma (PU = 0,051).

Bb16800bL. HD/ly‘leHHble daHHble 0 803pACMHbLIX U NO/108bIX ocobeHHOCMSIX pasde/wHHozo noodsa3b6I4H020 KAHAAA npedcmasfm;om
UHmMepec npu n1aHuUpoeaHuu onepamugHbslX emMewames1bcme Ha 3adHell qepenHoli SAMKe.

Katouessie caosa: pa3a€./l€HHbllj noodsA3bIYHbIU KAHA, MYIHCCKUEe Yepena, JCeHCKue Yependa, 603pdcmHbsle neleOdbl.
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DYHKIMOHAJILHOE COCTOSTHHE PECNIUPATOPHOM CUCTEMBI MTOC/IE
nepeHeceHHoi COVID-19
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Pe3wome

PecnupamopHble paccmpoticmea 0mHOCAMCEs K CAMbIM YACMbLM COCMOSIHUAM nocje nepenecenHoll COVID-19 napsdy ¢ nogblweHHoU

ymomasiemocmelo, 6eccoHHuyell, denpeccugHbIMU pacmpoticmeamu, paccmpolicmeom eHUMaHusi u namsmu. Yacmoma pecnupamopHbix
pacmpotiicme nocae nepenecerHoli COVID-19 e cpednem cocmasasem 35%.

Llesaw 0630pa: uzyyums 8 docmynHol aAumepamype xapakmepucmuky U 0AumeabHOCMb YHKYUOHANbHbIX HApYyUleHUl ObIXaHUS 8
nocmkogudHoM nepuode.

Hccaedosanuo nocmko8UIHbIX HapyweHuﬂ nocesaweHo MHoxcecmeo pa6om, 8 MOM 4Yucsie OyeHke (ﬁyHK'L{uOHG./leOZO CoCmostHuUs
dblxamesibHOU cucmeMmbl ¢ UCNO/b308AHUEM pasAuUYHbIX duazHocmuyeckux mMemodos, (ﬁyHKquHa./leb[X mecmos. O0Hako ocmaemcsi He

SICHBIM, CKO/IbKO 8peMeHU COXPAHIIOMCsl HapyWleHUsi pecCnupamopHbIX napamempos y nayueHmos, nepeHecuux uHgexyuro COVID-19, u kakue
dakmopbl aus0m Ha UX OUHAMUKY.

Kawuesvwie caoea: COVID-19, nocmkosudHblil cuHOpoM, pecnupamopHasi YHKYUs, pecnupamopHbsle HapyuweHus, uccaedosaHue
duggysuoHHoll cnocobHOCMU /1€2KUX N0 MOHOOKCUQY, CNUPOMEMPUSL.
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BBegeHue

BUHOBHMKOM Havajla NaH/JéMHU KOPOHAaBUPYCHOM
6osie3Hr 2019 roza cran Bupyc SARS-CoV-2 (COVID-19)
[1]. 3a Bpems manzeMuu 3adpUKCUpoBaHO 6osiee yeM 486
761 597 noATBep)KJEeHHbIX CJy4yaeB MHPULUPOBAHUS U
6 142 735 cmepTeli Bo BceM Mupe, B KasaxcraHe 4ucio
3apakeHHbIX ocTUI0 1 305 151 mo cocTOsIHUIO Ha anpesib
2022 roga [1,2]. KopoHaBupyC Bce ellle He OTCTYyIaeT,
BUPYC MYTHUpPyeT W IpOJO/DKAaeT OCTaBaTbC 0OBEKTOM
aKTUBHOro  H3ydyeHUs. KiMHuYeckue  NpOsIBJIEHUS
HHOEeKUUU BapbUpPYIOT OT OGECCUMITOMHOW U JIETKOH
$opMBl A0 MyJBTUCUCTEMHBIX MOPAXKEHUH U JleTalbHbIX
ucxooB [3-6]. fBisisicb CUCTeMHBIM 3a60JIeBaHUEM,
COVID-19 oka3biBaJs BJMSIHUE HA MHOXECTBO OPraHOB, C
4yeM CBSI3aHO pa3HOoO6pasue *kaj06 MalMeHTOB BO BpeMs
60JIe3HU U B IEPUO/] peKOHBaJIeCL,eHI[UH.

Y4YyeHbIMM MHOTHX CHEIHaJbHOCTEH aKTHBHO
MPOBOJATCA BCECTOPOHHME HCC/IEL0BAHUSA MO U3yYEHHUIO
nocsnencteuit COVID-19 Ha pa3siMyHble OpraHbl U CUCTEMBI.
B psge wucciesoBaHWM onMcCaHbl CAy4ad COXpaHEHMs
HEKOTOPBIX CAMIITOMOB [I0CJIE BbI3/I0PABJIEHUS U Pa3BUTHE
«MOCTKOBU/JIHOTO CUHApOMa» [7,8]. JuTeNbHOCTD
JlaHHOT0 CUH/pOMa BapbUpyeT oT 3 0 12 MecsLeB u 6oJiee

MeTopaos10rus

IMouck MMpoOBOAHJICA Cpeau IIOJIHOTEKCTOBBIX
ny6JUKalUMKd, OTKPBITOrO JOCTyNa Ha AaHIVIMHCKOM U
PYCCKOM  A3bIKax. Bblin  Mcnosib30BaHbBI  [MOHMCKOBBIE
cucteMmbl PubMed, ScienceDirect, Elsevier, Scopus,
Cyberleninka, Google Scholar mo k/aw4eBbBIM CIOBaM:
pulmonary functions, Long COVID, COVID-19 pneumonia,
Lung Function. Bcero 6b110 nmpocMoTpeHo 65 crateid 3a
2020-2022 roapl, U3 KOTOPBIX 0TOOpaHO 45 aBTOPOB CTpaH
Bocrouno#t Asuu, EBponsl, CIIA, HOxHOM AMmepuku u
Poccun.

KpuTepym BKJ/IOYEHHA: INOJTHOTEKCTOBbIE CTATbH,
B KOTOPbBIX HCCJIeAOBAHO W OINHCAHO q)yHKU,I/IOHaJ'IbHOG

[9-11]. YacToTa HOCTKOBHUAHOIO CHUHJpPOMAa COCTaBJISIET
53,1%-82,2% [12,13]. Ilpeo6sazaroumuMu >xano6amMu
NalMeHTOB B IOCTKOBUAHOM IlepUoJie ObLIH: YCTaJIOCTh
17,5%-72,0%, GeccOHHHLIA U JeNpPEeCCUBHbIE COCTOSHHUS
23%, pusocmMuss U aucreB3us 11%, paccesiHHOCTb
BHUMaHUA y 19,9% u paccrpoiictBo namsaTu 18,9% [14-
17].

Hapsaay c HUMH, COVID-19 nopaxa’g
pecrMpaTOpHYI0 CHUCTEMY, BbI3bIBasi TaKHe KJIMHUYECKHE
NposiBJIeHUs KaK ofbIKa (43,4%), AMCKOMOOPT B IpyAHOH
kyeTke (21,7%), kawenb (2%) [18,19]. Paa uccaesoBanuit
NoKasaJl ~ COXpPaHEeHHe  peCNUpPaTOpHBbIX  kKajlob B
MOCTKOBU/IHOM Ilepro/ie B cpeiHeM y 35% nepe6oJieBIINX
[20-23]. TlopakeHue Jserkux yalle BCEro U SABJSJIOCH
NPUYMHONW TOCNHTAJM3ALUM  [ALUEHTOB. YUYUTbIBas
BBICOKYIO pacrpocTpaHeHHOCTh pecrnyupaTopHbIX
cumnToMoB npu COVID-19, npescTaBiisieT MHTEpeC OLleHKa
XapaKTePUCTUKU M JUINTEJbHOCTb QYHKIMOHAIbHBIX
HapyLIeHUH JbIXaHUS B IOCTKOBUAHOM IIEPHOJE.

Ilesib 0630pa: U3y4yUTb B JOCTYIHOH JIMTepaType
XapaKTepPUCTUKY W [JJIMTEJBHOCTb QYHKIMOHAJIbHBIX
HapylIeHUH JIbIXaHHUsA B IOCTKOBUAHOM II€pHOJE.

COCTOSIHME PpeCcHUpaTOpPHOM CHUCTEMBI C  IIOMOIIbIO
CIUPOMETPUHU, TecTa 6 MHHYTHOM XOJbObl, ILIKaJbl
oabiiikd mMMRC (Modified Medical Research Council) u
Bopra, a Takxe Hccaef0BaHMe TapaMeTPOB ra3oo6MeHa B
MOCTKOBU/IHOM nepuoje B AuHamuke (Diffusing Capacity of
the Lungs For Carbon Monoxide - DLCO).

KpuTepun  UCKJIIOYEHHs: KpaTKUe  OT4YeThl,
raseTHble CTaTbM, MCCIeAOBaHUs, [Jle paccMaTpUBaIU
octpeid mepuoy COVID-19, ocioXHEHUSI CO CTOPOHBI
JPYTUX OPraHOB U CHUCTEM, JledeHue, TedeHHe HHPeKLUU y
JeTell U 6epeMeHHbIX.

PecnupaTopHble HapylIeHUs1 paHHero NoCTKOBUAHOI0 nepuoja (1o 3 Mecsines)

AHnanusupys pesyJIbTaThbl UCC/Ie/I0BAaHUH,
NPOBEJIEHHbIX B pPAaHHEM BOCCTAHOBUTEJBHOM IepHoJe
no 3 wmecsueB mocsae COVID-19 B Tosumanguu (2020),
Besbrun (2021) u B Kurtae (2020), BBbIIBJIEHO, YTO
pacnpoctpaHeHHOCTb HapyweHud DLCO BapbupoBasa
oT 47,2 % no 71,7%, nokaszaTesib 061eHd eMKOCTH JIETKUX
(OEJ) 6b11 Huxe HOpMbI Yy 21,2%-25% y4acTHUKOB.
[Tokazatenu DLCO u OEJI koppenupoBaiu C TAXKECTbIO
60J1e3HH, U ObLIM 3HAYUTEJIbHO CHW)KEHbI B TpyIIe C
TS>KeJIOW THEBMOHMEH, 4YTO TOBOPUT 0 60Jiee BbIPA)KEHHOM
HapylLleHUH o6beMa JIETKHUX B TSDKeJbIX caydasax [24,25].
3HayeHus1 o6'beMa (OPCUPOBAHHOrO BbIJOXA 33 MEPBYIO
cexynzay (O®B1) u dopcrpoBaHHOMN KU3HEHHONW €MKOCTH
snerkux (OXKEJI) B pyHKIIMOHANTBHBIX TECTAX JIETKUX ObLIN
TaK»e JI0CTOBEPHO CHHXKEHBI B IPYIIIE C TAKeN0H popMoi
COVID-19 (p =0,004 u p =0,001 cooTBeTcTBeHHO). Kpome
TOro, IO0Ka3aHO, YTO Yy NAalMeHTOB C PECTPUKTHUBHBIMU
HapyleHUs MU TPOJOJ/DKUTENBHOCTh TOCIUTANIU3AL U
W CpeJHWH BO3pacT ObUIM 3HAYUTEJbHO BbIlE [26].
B 6eJIbruiCKOM HCCJIeIOBaHUU BbIPa’KEHHOCTh
PECTPUKTHBHBIX HapyLIeHUH y NalMeHTOB C TKeJoH
CTeNeHbl0 ITHEBMOHMM TaKXe KoppeJupoBajsa C
JledeHNeM B OTZAeJeHHM B OTAeJIeHUMM peaHUMaluu U
uHTeHCcUBHOH Tepanuu (OPUT) (10% mnporuB 0,7%;
p=0,001) u wHBa3WBHOU BeHTWJsALMEH Jerkux [27]. B
KuralickoM peTpocneKTHBHOM HCC/Ie0BaHUH, 110 IaHHBIM
cnuporpaduu  MMesoCb He3HAYUTesJbHOe CHMKEHHUE
o6bema popcupoBaHHOTrO Bhloxa 3a 1 cekynay (0PB1)/
dbopcupoBaHHON >XHM3HEHHOU eMKocTH Jerkux (OXKEJ)

y 43,9% nauueHTOB, He3HauUUTeJbHOe cHibkeHue PIXKEJI
n OPB1 y 8,7%, yMepeHHOe CHIXeHHe IOKasaTesel
OXXEJI ormeveno y 1,8% mnanueHTOB. PecTpuUKTHBHBIE
HapyuleHus: BbIABAAANCE Y 3,49%-12,3% y4acCTHUKOB,
HapylLleHHsI 06CTPYKTUBHOro Xapakrepa y 3,49%-10,5%
nanueHToB. [IoMHUMO 3TOro, COXPaHAIOCh CHUXKEHHE CUJIbI
JIbIXaTeJbHOW MYyCKyJaTypbl 6oJiblile, YeM Yy HOJIOBUHBI
HCnbITyeMbIX. [Ipy IpoBeIeHUH TeCTa 6-MUHY THOM XOAbOBI,
MalMeHTHI N0C/Ie TAXKEJ0W CTeleHH MHEBMOHUM MPOIIN
MeHblllee pacCTOSIHUE, YeM NallMeHThl 10C/Ie THEBMOHUHU
JIErKOM CTeNeHH, YTO FTOBOPUT O CHUXKEHUH TOJIEPAHTHOCTH
K Harpyske [28,29]. B To ke BpeMs, B HCC/Ie[JOBaHUH,
npoBegeHHoM B [lapmke B 2020 roxy, c y4yactueMm 50
nanueHToB, yepes 30 AHell mocse 3a6osieBaHUA He GbLIO
06HApyKEHO  KOPpeJALMOHHOW CBfI3M  IIOKas3aTeJed
OXKEJI, o61mast emkocTb Jierkux (OEJI) u DLCO co cTeneHbio
TSXKECTH ITHEBMOHMM, HO Oblja BbIIBJI€HA 3aBHCHMOCTb
DLCO ot Bo3spacTta. PecTpukTuBHbBlE HapylleHUS
BEHTW/IALIMOHHON CHOCOGHOCTH JIETKMX M CHHXKEHHbIN
AuPPy3nOHHBIN NaTTepH HMeauch y 54% mnanueHTOB
[30]. Taxxe, B uccnefoBanuy, mpoBeJieHHOM B Cay0BCKOU
ApaBuu B 2021 rony, cnycta 2-6 Mecsua nocae COVID-19,
y HalnueHTOB oO6HapyeHbl JHIb aHoManusa OXKEJ,
O®B1, nUKOBOW 06'beMHOM CKOPOCTH BbIJI0Xa, OCTAJIbHbIE
TecTbl Ha JIErOYHy! OQYHKIHUI0O He HMeJd 3HauYUMBbIX
omnyui. MHccnegoBanue Bkjwvaso 20 MalMeHTOB,
VMMEBLINX ITHEBMOHHUIO B OCTPOM nepuoze u 30 310pOBbIX
JI06pOBOJIBLEB.
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B rpymnmne nepeHecuIMX NMHEBMOHHIO, HapylleHHe
JIETOYHOH  QYHKIUH 1O  PECTPUKTUBHOMY  THIY
coxpansauce y 50%, camxenue DLCO y 35% y4yacTHHKOB,
TOI/Ia KaK B KOHTPOJIbHOH I'pyTIe OH ObLJI CHKeH ¥ 23,3%
[31].

WUccnenoBaHue, NpoBefeHHOe Ha IOJyOCTPOBE
lOkaTan B cpoke [0 3-x MecsleB Imocje 6OJIe3HH, B
2021 ropy Bkuroyaso 186 mnanyeHTOB, pasjieseHHbIX

Ha IPyNNbl C NEPCUCTUPYIOIEN OABIIIKON U 6e3 Hee. B
rpyTIe ¢ NepCUCTHUPYIOILeH OBIIIKON UMEI0Ch CHIXKEHHE
nokasartesiedt ®XKEJI, 0®B1 , DLCO, mokasaTesu 1o mkasue
Bopra 0-10 Ha BbIIBJIEHHE OJBIIIKHA U YCTAJOCTH GbUIH
6oJiee BbIpaKeHHBIMU. HapynieHHs peCTPUKTUBHOTO THIIA
B I'pyIIe C NepCcUCTUpYIoUled oJbIIIKOW uMennch y 47%
YYaCTHUKOB, TOT/]a KaK B TpyIiNe 6e3 OJbIIIKHA OHU GBI Y
33% manuenToB [32].

PecnnupaTopHble HapylieHUA B nepuoj ot 3 10 6 mecsaues nocjae COVID-19

BoJsibliass  4yacThb HCCJIe[OBaHMM IpoOBesieHa B
nepuof, oT 3 o 6 MecsleB Ha6uwAeHUs. B paborax,
npoBeseHHbIX B HopBeruu (2021), Ucnanuu (2021), Kutae
(2020) u B besnbruu (2021) yepes 3 Mecsilla BbIsSIBJIEHBI
HapylueHUss YHKUUM JierkuxX y 25,45% mnauueHTos,
cHmkeHbl nokaszatenu OEJI (7,27%), O®B1 (8,8%-25%),
OXEN (4,7-24%), nHapymenue DLCO (16,36-57%) u
GYHKIMOHAJBHOTO COCTOSIHUSI MaJIblX  JibIXaTeJbHbIX
nytedt (12,73%). BbL10 BBIIBJEHO, YTO CHHXXEHHbIE
nokaszaresn OPB1 (76,9% nportus 51,2%, p = 0,005) u
OXEJ (76,3% npotuB 51,6%, p = 0,008) Habaromanuch
NMpeUMyLIeCTBEHHO y JIML MyxXckoro mnojsa [33-35].
OcTaTo4yHble U3MEHEHHUS HA KOMIIbIOTEPHOU TOMorpadpuu
(KT) «xoppenupoBanu ¢ aHoMmanued DLCO. Tect
6-MHUHYTHOH X0/b0ObI 6611 MeHee 80% NPOrHo3UpyeMoro y
22% nauyveHTOB B IPYIIIIE CO CPEAHEH U TAXKEJIOH CTeNeHbIO
TSDKECTU TedeHus [36]. Y nayueHTOB, npoJiedeHHbIx OPUT
Y B 0GBIYHOM MaJaTe, paclnpoCTPAHEHHOCTD OZbILIKY Gbla
ofuHakoBa. [lokasaTesn QYHKIMOHAJIBHBIX JIETOYHbIX
TeCTOB B rpymnne, npoJjieyeHHbIXx B OPUT He 6bl1u HUXKe.
OJiHaKo pacrnpocTpaHeHHOCTb uaMeHeHUH Ha KT y Hux
Obl/1a 3HAYUTEJIbHO BbIlle, I3MEHEHUS B JIETOYHOH TKaHU
Bce ellje uMesuchb y 70,91% nanuenTtos [37,38].

Pe3synbTaTbl UTasbsAHCKOrO ucciaenoBaHusa 2020
roZia, BBIOJIHEHHOTO 4epe3 4 Mecsla IMOCJe OCTPOro
Nepuosa, OTIWYAJIMCh TeM, YTO OOJIbIIMH YZAeJbHbIN
BeC B UCCJeAyeMOH TpyIIe COCTAaBUJIM MY)KYMHBI, JHLA
CTapLiero Bo3pacTa C KOMOPOWJHBIMH COCTOSHHUSMMU.
Bcero ywactBoBaso 379 mnanueHTOB, pa3fiesIeHHbIX Ha
nABe rpynnbl: nepeHecuine COVID-19 6e3 mHeBMOHMH U
c nHeBMOHUeH. CpeJM BceX YYaCTHUKOB, OJBIIIKY INpH
¢dusnyeckoit Harpyske oTMmeTwau 42,7%, 60y1b B rpyHON
knetrke 11,9% mnanuMeHTOB. Y mNalMEHTOB MMeBIUUX
MOpa)KeHHe JIETKUX B OCTPOM IIePHO/ie yPOBEHb CaTypaluu
B IIOKOE M BO BpeMs TecTa 6-MMHYTHOHW XOAbObI ObLI
HIDKE, YeM y NalueHTOB 6e3 mHeBMOHHHU [39]. ABTOpBI
IpejnoJaralT, YTO BO3MOXHO HET HeO6XOAMMOCTH B
PYTHHOHM OLlEHKE COCTOSIHUS PeclupaTOPHOM CHCTeMbI
NanveHToB, 6e3 KJIMHUYECKMX M PaZiMOJIOTMYeCKHX
CUMIITOMOB ITOPAKEHHU S JIETKHUX BO BPEMS OCTPOro epruoza
COVID-19.

Jlpyroe wuccienoBaHue TmnpoBeeHO B CaHKT-
[letepbypre (2020) c yuyactuem 31 manuenTta, 84%
OblIM  MyX4uMHaMu. [losydeHbl pe3ysabTaThl: 4epe3
1,5 Mecsaua nocine uHdpeknuu 77% mNalMEHTOB HMeJH
yMepenHoe cHuxeHue DLCO, ocTajbHble NOKasaTeslu
JIerOYHON (QYHKIWK O6bLIM B IpeJiesaX HOPMaJbHbBIX
3HauyeHUH. Yepes 4 Mecsa CHUKeHHbIH nokasaTtesib DLCO
coxpansiiica y 58%. [Ilocie cpaBHUTeJNBbHOro aHaav3a
MoKasaTesiedl JIero4HOH OQYHKIUM BO BpeMs IEepPBOTO
W BTOPOr0 BHU3WUTA ObLIO OGHAPYXKEHO CTATHUCTHYECKH
3HaYMMoe yBesnyeHue mokasartened OXKEJ, O0PBI,
OEJI, DLCO, a Taxxe ymeHblleHHe cooTHoueHuss OPB1/
®)XXEJI 1 ocTaTOYHOro 06'beMa JIerKux K OOIeH eMKOCTH
JIETKUX TOCJIe KOHTPOJIbHOTO BU3UTA. TakuM o6pas3oM, y
nauueHToB cnycta 4-mecaua nocae COVID-19, nmesnach
CTaTUCTUYECKH 3HayuMasl TIOJIOKUTeJbHass JUHaMMKa
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NoKasaTesed BEHTH/ISIUOHHOM CIIOCOGHOCTH JIETKUX M
nokasatesieit DLCO [40].

B uccinepoBanuu, nmposeseHHoM Belen Safont et
al. (2021), yyactBoBasio 313 manueHTOB, pa3feieHHbIX
Ha rpynnsl nocjse COVID-19 cpepHel cTeneHU TsKeCTH
U TSDKEJOW CTeNeHM, IOJy4YaBIIUX DPeCHUPATOPHYIO
HOZIIEPXKKY B OCTPOM neprozie. Yepes 3 mecslia mokasaTesb
DLCO 6b1s1 cHHkeH y 54,6% y4acTHUKOB, 4epe3 6 MecsLeB
0CTaBaJICSI CHWKEHHbIM Yy 47% y4aCTHUKOB, a TaKXe IO
mkase mMRC 35,46% y4acTHHKOB UMeJIM OJUH U Gosiee
6aJ/IJIOB CIIyCTA 6 MecsleB nocje 00Je3HU.  3HadyeHUs
DLCO u ®XEJI 6b111 3HAaYUMO CHHXKEHBI B TpYIINe TOCIe
Tsokesoro COVID-19, opHako, yepe3 6 MecsleB 3TU
NOKasaTeJH YJy4IIWJIUCh. BbIACHEHO, 4TO KpPUTHYECKOoe
TedyeHue COVID-19 B nocieayiomeM He SBUJIOCH
npeaukTopoM anomanuu DLCO [41].

Uccneposanusa B Kutae (2020), llBennun (2021)
u Besnuko6putanum (2021) c ygactuem 390, 60 u 283
NaIMeHTOB COOTBETCTBEHHO, BBINOJHEHBI B IEPUO/| OT 2X
o 6 MecsneB nocie 3apaxenusa. Tak, DLCO< 80% 6bu1 y
22-87% nayuenTtos, 3HadeHne DLCO BapbupoBaso OT
44% po 62% oT HmpOrHo3UpyeMoro, HapylleHue dyalle
Ha6J/II0/Ia/IOCh Y JIMI, »KEHCKOTO T110J1a, y MalMeHTOB
crapme 60 JsieT W y TeX, KTO IOJy4Yal HHBA3UBHYIO
BEHTWJISIUIO JIETKUX B OCTPOM Iepuofe. [lokasaTesb
DLCO xoppesrpoBas ¢ ypoBHeM C-peakTHBHOTO GeJsika,
CBSI3U C ypoBHeM D-/jiMepa o6HapyKeHO He 66110 [42-44].
HexoTopsble ucciefoBaHHsl He BBISIBUJIM 3HAYUTENbHBIX
HapyleHUH OYHKIUMM BHeEIIHero JbIxaHus. Hampumep,
Okcdopjackoe wuccaemoBanue 2021 roza, B KOTOPOM
bYHKIMOHAJNIbHBIE TeCTbl NPOBOJUJIUCH 4Yepe3 2 U 6
MecsLeB Nocse 60J1e3HH, TPOAEMOHCTPUPOBAJIO CHIXKEHHE
ToJsibKO moka3zareseid OPB1 u ®XKEJI B ocHoBHOM rpymie,
OCTa/IbHblEe 3HA4YeHHUsI OCTABAJMCh B IpefiesiaX HOPMBIL
OCHOBHYI0 TpyNmy COCTaBJs/IM 58 NalUeHTOB IHoOCIe
COVID-19 cpepHeld U TSKEJOW CTeNeHU TSIXKECTH, B
KOHTposibHOU rpynne 30 [06poBOJIbLIEB He 6oJieBlINE
COVID-19, Toro e Bo3pacTa W M0JIa, YTO U OCHOBHAs
rpynna. Yepe3 6 mecsaneB 3HadyeHne OPB1 6bu10 Takoe
)Ke, KaK ¥ B KOHTpoJibHOH rpynmne (P=0,10), ognaxko ®XKEJI
ocraBaJjici HeMHoro Hmwxe (P=0,024), DLCO 6bl1 CHWXeH
y 52% mnanueHTOB. Y ManyeHTOB, HMEBIIUX MTHEBMOHHUIO
B ocTpoM nepuosie, DLCO GblJ 3HAYHUTENBHO HUXKE, YEM Y
nanyeHToB 6e3 nmHeBMOHUU (77% npotusB 91%, P=0,009)
[45].

B XenbcunckoM wucciaenoBaHuu (2021) Takke
GOJIBLIMHCTBO YYaCTHUKOB He uMesau aHoManuii OPB1/

®XKEJI, oTcyTcTBOBa/iM OGCTPYKTHUBHbIE HapylLIeHUs.
OGHapykeHO  yMepeHHOe camxkeHne OPB1 y 10%
NalMeHTOB,  HEBBIPA)KEHHOE  IOBBbIIIEHHE  OKCHAA

asoTa B BblJbIxaeMOM Bo3Ayxe y 39% y4acTHUKOB.
BocnanuTenbHble mpoueccel W HapylleHUs QyHKIHMH
B MaJIbIX JAbIXaTeJbHbIX NYyTAX 4yepe3 3 U 6 MecdAleB OT
Havasla MHQeKL U He 0OHApYKeHbI [46].
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PecnimpaTopHble HapylieHUA B TedeHue 12 mecsanes nocjiae COVID-19

B gmoctynmHOW JuTepaType OGHApy)XeHO BCEro
4 Hcce0BaHUsA YHKLIMOHAJIBHOTO COCTOSTHUSA
pecnupaToOpHON CHUCTeMbl B TedyeHHe 12 MecsieB mocie
60JIe3BHH U HHU OJIHOTO C MPOAOJIKHUTEJNbHOCTBIO 6oJsiee
1 roga. Haumbosibliee KoM4YeCTBO HaOGJIIOJAEHUH OBIJIO
B HCIAaHCKOM wucciaenoBaHuu (2022), BKJ/IOYalOIEM
305 y4yacTHUKOB. BbIsIBeHO Ha/jWyMe HapyIIEeHUH Y
31,4% mnocne Tsxenod u y 27,7% mnauueHTOB HoOCIe
cpeaHert creneHu Tspkectr COVID-19. dakTopaMu pucKa,
cBsI3aHHBIMU ¢ aHoMasved DLCO yepe3 12 wMecsles,
OBl BO3pacT, NporHosupyeMmbld ypoBenb O®PB1% wu
Ha/IM4YME OJbIIIKK NMPU OYepeHbIX HabJswaeHUsX [47].
Uccneposanue Steinbeis F et al. (2021), Bksrovasno 180
NaLMeHTOB.Yy4acTHUKOB co cHKeHHMeM DLCOnokasaresnu
OXKEJI ynyqmnance 3a 12 mecsineB ¢ 61,32% no 71,82%,
OEJI ¢ 68,92% no0 76,95%, DLCO ¢ 60,18% mo 68,98%
OT IPOTHO3WPYyeMbIX 3HaueHUH. HecMoTpsa Ha 3To, ciycTs
12 MecsueB oApllIKa Bce ewule coxpaHsaaack y 43,48%
nanueHToB. [lokasatesn DLCO, ®XKEJI koppesnpoBaiu
C Ts)KeCTbO 3abojieBaHUS, HO TpPU 3TOM, CBSI3HU
OGCTPYKTHBHBIX HapyLUIEeHHUH C TKECTbI0 3a60J€BaHUH
He Hab6Juoganock [48]. B uccinegoanuu Xiaojun Wu et
al. (2020) BkutoyaBiieM 135 marnyeHTOB MOCJIE TSKEJIOH
COVID-19, nanyeHThl 6bIM 06C/Iel0BaHbI Yyepes 3, 6, 9 1
12 MecsneB. BolpaxkeHHbIM HapylLIeHHeM, 06GHAPYKEeHHbIM
B pe3yJsbTaTe UCCAe[0BaHUs, ABUJI0oCh cHuxkeHHe DLCO.

BbiBOAbI

AHanv3 JaHHBIX JUTEPATYPbl N03BOJISIET CAEIATh
ClleiyIolre BbIBOAbI:

1. I TeNbHOCTD UCC/IeJOBAHUHN PYHKIIMOHATBHBIX
MapaMeTpoB JbIXaHUS B ITIOCTKOBHUJHOM IepUoje
orpaHuWyeHa 12 MecsinaMu, AJUTEJbHBIX HaGJIIOJeHUN
6oJiee 1 rosa He 0GHAPYKEHO.

2. PacnpoctpaHeHHocTh HapymeHuit DLCO B
nepuoj 0 3 MecsneB BapbupoBasia oT 18,5% mo 84,2%, oT
3 o 6 mecsinieB DLCO 6b11 cHKeH ¥ 16,36-57%, uepe3 12
MecsneB y 23-54%.

3. [lokasatenp DLCO koppesnpoBasl C YpOBHEM
C-peakTHBHOTO 0eJiKa, BO3PacTOM M BOCCTaHaBJIHBAJICS
JOJIbIlIe OCTaJIbHBIX MOKa3aTesed (QYHKIUW BHELIHEro
JAbIXaHHUS.

4. PeCTpUKTHBHbBIE HAPYIIEHUSs GbIIM 0GHAPYKEHbI
y 3,49-54% ydyacTHUKOB B Buje cHuxeHus OEJI u XKEJI,
MOKAa3aTeJu KOPPEJUPOBAIU CO CTENEHbI TIKECTH
COVID-19.

5. O6GCTpYKTHBHble HapylleHHs BbIABJISINCH Y
HE3HAYUTEJbHOTO KOJIMYecTBa INaLMeHTOB, oT 3,49%
fo 10,5% ciyyaeB M He KOPpEeJNHPOBANU C TSKECTBHIO

JlutepaTtypa

Yepe3 3 mecsana mnokasatesb DLCO coctraBasn 77% oT
MPOTHO3UPYyeMOro 3HavyeHHs, yepe3 6 MecaneB 76% wu
yepe3 12 mecaueB 88% oT NporHo3upyeMoro 3Ha4yeHUs.
MHoroMepHasi JIOTHUCTUYECKasi perpeccusi BbISBUJIA, YTO
BeposATHOCTb aHoMaiuu DLCO 6blia cBsi3aHa C YKEHCKUM
noJiom [49].

UccnenoBanue  QyHKIMOHAJIBHOTO  COCTOSIHUSA
pecnupaToOpHOl cucTeMbl uepe3 12 MecsleB TakKxke
npoBesieHO B YxaHe (2021) c yyacTueM 254 marueHTOB.
B ocHoBHOM rpynne mnanueHThl mnociae COVID-19, B
KOHTPOJILHOU - A06pOBOJIbIEI He GosieBimne COVID-19.
CHmxenue 3HaueHUd OPB koppesaupoBaio ¢ ypoBHEM
OXEJI. Tlocsne aHanu3a cOGpPaHHBIX JAHHBIX MeJMaHA
OEJI, ®XXEJI, DLCO yBesunuuBasiack 10 6 MecsIes, 6e3
nocjaeaywol e AUMHAMUKA Mexay 6 u 12 mecauamu.
Jlosisl manyeHTOB, UMEBUIMX OABINIKY, o wmKase mMRC
1 unu 6osiee, HEMHOTO yBeJUYMIACh C 26% HPU BU3NTE
B 6 MecsaueB 10 30% npu 12-mecayHoM Busute. OJHaKo,
OTMeyaslaCh CTAaTHUCTUYECKH 3HauyuMasl JAUHaMHKa CO
CTOPOHBI TeCTa 6-MUHYTHOMW X0ObOBI, Korja B 12 MecsieB
nokasaTtesu y 12% y4acTHUKOB ObLIM HMKe HOPMBI, 110
cpaBHeHUIo ¢ 14% B 6 MecsaneB (p=0,033). Yepes 12
MecsineB cHkeHHbIA DLCO umesica y 23% nayueHTOB U3
TPYNIBI CO CpefiHel cTeneHblo TsokecTH, Uy 31%- 54% B
rpymIe ¢ TSHKeJAbIM U KpUTUYECKUM TedyeHHeM [50].

OJIbIIIKY B IOCTKOBU/JTHOM IIEPHUO/Ie U C PECTPUKTUBHBIMU
HapyLIeHUsMHU.

6. TecT 6-MUHYTHOU X0/1b0bI 0KA3aJICSI CHIPKEHHBIM
y 14% d4epe3s 6 MecsAleB U CTAaTUCTHUYECKH 3HAYUMO
yaydmdiaca K 12 mecaunam. [lanueHThl nocie TsXesa0u
dopmer COVID-19 mpouuty MeHbBIIYI0 JUCTAHLIUIO, YeM
MalUeHThbl T0CJe HeTsDKeJoH (GOpMBbI, YTO TOBOPUT O
CHW)KEHUU TOJIEPAHTHOCTH K Harpyske.

TakuM o006pasoM, HCCJIeOBAaHHUS II0 OIeHKe
YHKIMY BHEIIHEro /AbIXaHUs y MallueHTOB, epeHecInx
COVID-19, He MHOTOYHCJEHHBI, MEPUOJ HAOJIIOAEHHUS
B HUX He IpeBblllaeT 6-12 MecaueB, pe3yJbTaTbl
pa3HOpEeYUBBI U3-32 MaJIOT0 KOJIMYeCTBa YYaCTHUKOB, YTO
onpe/iesisieT He06X0AUMOCTb IPOJOKUTD HUCCIeJOBAHUS
B JJAHHOM HalpaBJIeHUHU.

Bkyag, aBTOpoOB: Bce aBTOpel B paBHOM Mepe
NpUHUMaJM y4yacTHe B IIOHCKe, TPOBeJEHUM aHaJIW3a
JIUTEPATypPHbIX MCTOYHUKOB M HANMUCAaHUM Da3/iesoB
CTaTbHu.

KoH}IUKT HHTEpecoB: OTCYTCTBYET.
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COVID-19 nHdeKnusacbIHAH KeHiHTi TBIHBIC a1y *KYlHeciHiH QyHKIMOHAIAbI KaFJaibl
Barranogra 3.111. !, JlateinoBa H.A. %, BpumMkysios H.H. 3, Kaman6ekoa .M. *

Tyiingeme
COVID-19 uH@ekyusicblHaH KeliH dcui keadecemiH cuMnmomOapra MuIHbIC a/ayOblH 6y3blaybl, me3 wapuay, YUKblCbi30blK,

denpeccusinblK Gy3blabicmap, Ha3ap MeH ecme cakmay kKabiieminiy 6y3vlaybl dcamadst. XKaanvr COVID-19 uH@pekyuscblHaH KelliH mblHbIC
a/1y0blH 6Y3blaybIHbIH Jcuinizi opmawa ecennel 35% Kypatiobl ekeH.

Lllonydviy makcambl: Koasxcemimoi  adebuem ke3depi apkblabl COVID-19 uH@pekyusicbiHaH KeliiHei kKe3eHOde MuIHbIC a/ay0blH
DYHKYUOHANObIK BY3bLAbICMAPLIHBIH CUNAMMAMAAAPbI MEH Y3AKMbIFbIH 3epmmey.

COVID-19 uHngpekyusicbiHaH KelliH mypsai opeaHdap meH dxcylienepoiy Kbiamemindeal 6y3blabicmapdbl 3epmmey ywiH KenmezeH
FblLAbIMU 3epmmeyaep dcypeisinzeH. Condaii-a, duazHocmukaavlk adicmep MeH PYHKYUOHANObI CbIHAKMAP KOAOAHY APKblAbl, MbIHIC
any Jcytieciniy gyHkyuoHaadwl scardalivl 6arananraH. Aaatida, COVID-19 ungekyusicblH 6acmaH KewkeH HAykacmapod MulHbIC Ay
napamemp.epiniy 6y3blLaybl KAHWA yaKblimka 0eliH cO3bl1amblHbL JCaHe OHbIH OUHAMUKACLIHA KaHAall hakmop.aap acep ememiHi ani 6es2ici3.

TyliiH ce3dep: COVID-19, COVID-19 ketiiHei CuHOpOM, MbIHbIC A1y Kbl3Memi, MblHbIC aay Gy3blabicmapsl, MOHOOKCUOD 60UbIHWA 6KNEHIH
dugdysusinbik Kabisemin 3epmmey, cnupomempusl.

Functional State of the Respiratory System after COVID-19

Zaitunam Battalova !, Natalya Latypova ?, Nurlan Brimkulov 3, Gulnara Kamalbekova *

Abstract

Respiratory disorders are among the most frequent conditions after COVID-19, along with increased fatigue, insomnia, depressive
disorders, attention and memory disorders. The incidence of respiratory disorders after COVID-19 is on average 35%.

The objective of the review is to study the characteristics and duration of functional respiratory disorders in the post-COVID period in
the available literature.

Many works have been devoted to the study of post covid disorders, including the assessment of the functional state of the respiratory
system using various diagnostic methods, functional tests. However, it remains unclear how long respiratory disorders persist in patients who
have had COVID-19 infection, and what factors influence their dynamics.

Keywords: COVID-19, post-covid syndrome, respiratory function, respiratory disorders, diffusing capacity of the lungs for carbon
monoxide, spirometry.
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Tylingeme

Aknapammolk mexHosozusaap Kasakcmauoarel meduyuHa candcbiHblY adxcvlpamac 6esieiHe ailiHasyda, oaap icbla caliblH
deHcayblk cakmaydblH canacsl MeH Kocemimdiniein scakcapmyoa manbla3dsl pes amkapyda. Lugdpavik wewimdepdi eneisy HaykacmapowiH
duazHocmukacwlH, emoenyit dcaHe dicati-KyliH 6aKbl1aydbl Jcakcapma omoulpbin, MeOUYUHAIbIK KOMEK Kepcemy npoyecmepin aimapabikmail
oymaiinandelpyra MyMKiHdik 6epedi. Jugpaandvipy mek cmayuoHapaap meH MeouyuHaAbIK-CAHUMAPAbIK AAFAWKbl KOMEK YilblMOapblHa,
coHOali-ak yedesn MeQUYUHA/IbIK KOMEK Kbl3MemiHe FaHa Kambvlicmol eMec. ByziHei mayda candap sxedes meduyuHaablK KoMeKmiH Hezizel
Kepcemkiwmepin masadayra kemekmeceoi. by - sceden sjcapdem 6puzadacsiHblH siceden deemyiHiy kepcemkiwi, condati-ax commi peaHumayusi
kepcemkiwi. TandauraH xcaroaiinap xeedea MeOUYUHAAbIK KOMEKMIH HCYMBICbIH HAKCAPMambulH opbliHOAAMAy cebenmepiH e3ekmeHdipyze
Kemekmeceoi.

Bya Koascaszbada 613 scedes MeOUYUHANLIK KOMEK KblaMemiH YudpaaHdblpy ywiH KoadaHbL1amblH Hezis2i adicmepdi Kapay dcaHe
masday HomudiceaepiH XabapaAarbiMbl3 Keaoi.

KeweHdi meduyuHaasik aknapammelk sxcyliede uHdukamopaap xcytieciH a3ipaey xeedes MedUYUHANbIK KOMEK KbI3MemIHiH Kbl3MemiH
mepeHipek masadayra blknaa emedi HaHe OHbIH HCYMbICbIHOGFbI OH XHCaHe mepic meHOeHYus1apdsbl aHblkmayra MyMKIHOIk Gepedi. bya
npoyecmepdi xcakcapmy xcaHe Kepcemisemin kbl3memmepodiH canacelH apmmulpy 60liblHWA Hezi3denzeH wewimdep Kabbl10ayra MyMKIHOIK
bepedi, bys calibin KesnzeHOe 06/bIC XA/AKbIHbIH OEHCAy/NblFbl MeH a1-ayKamblHa HaFblMdbl acep emedi. Bpuzadanapdbly KO3FaAbICbIH
Kadaranaydsly Hagu2ayusablK xylieciH eHeizy pykcamcwbi3 Kipydi, asmokesikmi makcamcwiz natidanaHyodsl, coHOali-ak wakblpyda Hezisci3
y3aK mypydbl 6040blpMayra MyMKiHOIk 6epdi. Homudicecinde 6puzadanapdblt sicemkizy Hebla0amobiFblH edayip xcakcapmyra MyMKIiHOIK
mydbl.  4-caHammarbl WYFbLA WAKLIPYAAPFA KblaMem Kepcemy 6eJiMulenepiHiy KbiamemkepepiHe Yiibimdacmulpyublabik-adicmemenik
KeMeK Kepcemy, coOHOQU-ax KeMuwlinikmepdi aHbIKMAyMeH JiaHe yaKmblabl my3emymeH 04apoblH HCYMbICbIHA MYypaKmbl MOHUMOPUHZ
JHCypai3y yaKkmolabl KblaMem KepcemiszeH Wakblpyaapobly yAec CaaMarblH apmmulpyra MyMKiHOIK 6epoi.
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Kipicne

KasakcTangarbl ~ MeJULMHANBIK  MeKeMeJsepAi
HUGPIaHJBIPY 3JEKTPOH/BIK, MeAULIMHAIBIK KapTaJaap,
TeJeMeJUIIMHA, MeJULIMHANBIK MeKeMesepAi OGackapy
XKylesepi, COHJaM-aK aKmapaTTaHZABIPbLIFAaH KoHe
Heri3/ie/ireH memiMep Kabblijay YIlliH lepeKTepAi Tangay
Kypa/Aapbl CUAKTbI TE€XHOJIOTUAJIBIK WHHOBaLUSAIAP/bIH,
KeH ayKbIMbIH KaMTuAbl [1,2]. 2008 »xbuigaH Gacran
xKejen MeaunuHanblK keMmek (PKMK)  xymblIcbiHA
"AJAK" axmapaTTblK Kydeci (aBTOMaTTaHABIPbLIFaH
JUCIEeTYEPsiK aKmapaTThIK, Kyde) eHrisingi.  Kyie
KeTKi3y  yaKbITbl, yaKTbUIBIFBI, KeZleJ  >KopJeM
OpuraZiasiapblHblH HAKTbl YaKbIT DPEXHUMiHJle KO3FaJlybl
CUAKTBl  KepceTkKimTepzai  6GakpliayFa  KeMeKTece[i.
CoHjiaii-aK, GyJ1 xKesiesl Kap/eM 6puraJjajapblHbIH, XKeJesl
»KaFJalblH 6aKplIayFa MYMKIHAIK Gepexi. MeAnnMHABIK,
KbI3MET KOpCeTy canacblH 6aKblIayblH aXKbIpaMac 6eJIiri
KyHesne 6ap, IJIAHLIETTIH KeMeriMeH J’KoHe OHJIAWH
peXUMiH/le TONTBIPBIJIATHIH KoHe eHTi3lIreH JepeKTepAi
Tanzgayra keMmekTteceTiH Ne085/y »XMK 6puramacbiHbIH
3JIEKTPOH/ABIK, IIAKbIPY KapTasJapblHbIH ayAuTi G0JIbIN
Tabbl1ajbl.

AKnapaTThIK TEeXHOJIOTUAIAp/ bl eHTI3yAiH
apKacblHJAa MeAULMHAJBbIK MeKeMeJep apacbIHJAFbl
yHJecTipy »KakKcapa/bl, HAyKacTapFa KbI3MeT KepceTyre
VakbpIT TIeH KapXbUIbIK  ILIBIFBIHAAP  KbICKApaZbl,
COHJlal-aK LlayFall eHipJsepAe MeJUIIMHAJbIK KOMEKTIH,
KoJpKeTiMAitiri apTazpr [3].

MeauuuHanblK  JlepekTepAi  en  JeHredinje
JKUHAyFa, CaKTayFa >oHe TaslayFa MYMKIHAIK GepeTiH

OpTa/bIKTaHABIPBLIFAH aKMapaTTHIK >XKyHhesepfi a3ipiey
YK9HE eHTi3y JaMy/bIH MaHbI3/ibl 6AFbIThI 60JIbIN TAObLIA/bI.
ByJs1 Xa/lbIKTBIH JleHCAyJIbIFbIH 6GaKblaayzbl >KaKcapTyFa,
pecypcrapzabl THIMJI 6ackapyra >kKoHe >KeKeJeHAipiJreH
TepanusiHbl JaMbITYFa bIKNaa eTeAi [4,5].

Hudpablk MeUIMHA KOHe JIEHCAYJ/IBIK, CaKTay/bl
nudpIaHAbIPY KYH CAalbIH MaHbI3/Ibl PeJI aTKapa OThIPHIII,
KapKbIH/bl JaMblll KeJsieJi. AKNapaTTbIK, TEXHOJIOrHUsIap
MeWLIMHAHBIH 9pTYPJli acClleKTiJIepiHe eHill, Me JULIUHAJIBIK
KbI3METTEP/iH carnacbl MEH KOJDKETIMAIJIITIH KaKcapTa/bl.
JlerenMeH, opTypJi JeHcayJblK CcaKTay MekeMesepi
KOJIIAaHATBIH ~ 9PTYpJsi  ar  93ipsemesiepi  KebiHece
OKLIAyJIaHFAH TYPZeE *KYMbIC icTeli koHe GYKiJ ca/aHbIH,
KaXKeTTIJIIKTepiH TOJIBIK, KaHaFaTTaHJbIpMan/ibl.
BapsblK HaykacTap yIIiH MeAMLMHAJBIK  KOMEKTI
YHBIMZIACTBIPY MEH CaNachlH KaKCcapTy YLIiH aKnapaTThIK,
TEXHOJIOTHSIJIapAbl GipTYyTac TYTAaCThIKKA GipiKTipy KaxkeT
[6]. Byas opTypJii MegUIMHAIBIK MeKeMeJep apachblHAaFbI
THUIMJIpeK e3apa CepiKTecTIKTI KaMTaMachbl3 eTyre >KoHe
aKnapaTThlH KaWTajJaHyblH a3alTyFa MYMKiHZiK 6epefi.
CoHpaii-ak, 6yJ1 AeHCcayJIbIK CaKTay XKYHeCiHiH allbIKThIFbI
MeH TUIMJIIITIH apTThIpyFa bIKIAJ eTe/l.

Komxasbaga 6i3 dKMK KeismeTiH nudpsangbipy
YVIIIH KOJIAAHBbLIATBIH  HEri3ri  aficTepai  Tanjayzbl
KaparaHnzpl 06/1ach! 60MbIHIIA HUPIAaH/BIPY HOTIKEepi
MbICAJIBIH/IA XabapJ/IaFbIMbI3 KeJlJi.

KemeHzi MeguIMHAIBIK aKNAPATTBIK, XKYy#ie }KYMbIChI TYPaJibl

Kaparangbl o6sbicbiHAa 2014 »xbpigaH 6Gacran
JleHcayJIblK, caKTay 6acKapMacbIMeH K9He MeJULMHAJBIK,
yUbIMJJapMeH ThIFbI3 GailJlaHbICTA 93ipJieHreH KelleHJi
MeJULMHANBIK aKmnapaTThlK »xyhde (KMAX) Ta6bIcThI
KYMbIC icTedai. "JAMY" aknapaTTblK TeXHOJIOTUsIap
OpTaJIbIFbIH/AA  KYpbLIFaH, OJ MEHIUIK HbICaHbIHA
KapaMacTaH eHipAiH 6apJblK MeJULUHAIbIK YHbIMAAPbIH
GippIHFall aKmapaTTbIK KeHicTikke O6ipikTipzai. Ocbl
WHTerpauusiJiaHfaH ToCIJIMEH MeJULIUHa/IbIK KOMEKTiH
yiiecTtipinyi MeH KosnKeTiMAiIri »kakcap/pbl, 6y/ KbI3MeT
KOepCeTy canacblHa acep eTTi.

KMAX npudpsaHIbIpbUIFAH  TEXHOJIOTHUSJIAP/AbI
GesiceH/ii malijasaHaAbl, 6YJ1 eJiiH OYKiJ leHCcayIbIK CaKTay
JKYHecCiHiH JKYMBICBIH aWTapJbIKTall »KeHiijeTedl *KoHe
aBTOMAaTTaHZbIpaAbL. Kbl calibIH xKyHe GipTiHemn JaMblI,
’)KaHa MOJyJibJiep MeH QYHKIMOHANJbUIBIKKA He 60JIa/bl.
Kasipri yakpiTTa KMAX HayKacTapzblH 3JIeKTPOHJABIK,
KapTa/lapblH JKyprisyre, 3epTXaHaJjblK 3epTTeyJepAiH
pelLenTepi MeH HOTWXKeJepiH 6epyre, COHAAN-AK, OHJIAMH-
KOHCYyJIbTallMsiJlap MeH AMarHOCTHKA XYPridyre MyMKIiHJIK
6epeni. Kyie coHpail-aKk eMxaHaslapZia 3JIEKTPOHJBIK
Ke3eKTepJAl  eHrisyai,  [JapirepJyepiid  >KyKTeMecCiH
GakblIayAbl KoJAANbl jkoHe apb6ip HayKacka apHasFaH
MIBIFBICTAP/AbIH AIIBbIK eCe6iH KAMTaMachl3 eTe[i.

2017 oxpLIABIH ~ MaychIM aWbIHJA 6GipkaTap
caJlaJblK axyasJblK, OpTaJblKTapAblH KaTapblHZa KMAX
miatopMacblHa oOpHasackaH Kejgesn MeIUIIMHAJIBIK,
KIp/ieM KbI3MeTiHiH AXyablK opTaabiFbl (AO) aurblibl.

KaparaHZbl OOGJBICTBIK JKeJleJl MeJUIIUHAJIBIK,
*apaeM ctaHnuscbiHbIH AO KasakcraH Pecny6/iMKacbiH1a
x)ezen MeJMLIMHAJIbIK, KeMeK caJiachbIH/IaFbl
CTAaTUCTUKAJIBIK lepeKTep/i Taljay/ibl €Hri3reH aJFallKbl
axyaJiJIbIK OpTaJIbIK 60JIbIN TaObLIa/bl. AJIZILIMEH eJIiMi3/TiH,
9PTYpJi  ©HipJiepiHiH MeJULMHAJBIK YHbIMJAPbIHbIH,

ekingepi KaparaH/bl 06/IbICbIHA TaHbICY X9He KeliHHEH
e3nepiHiF  2KMK Kocankpl cTaHuusiapel 6a3acbhlH/a
OCBIHJIal axyaJJblK OpTa/lbIKTapAbl €HTi3y YIIiH KeJji.
2017 xbLibl AJAXK xoHe KMAXK TabbICThI MHTErpaLUschbl
OpbIH  anAbl, Oyl  MeJULMHA  KbI3MeTKepJiepiHe
HayKacTblH aKTUBTepAl Gepy MNpoleciH OHTaHJaHABIPY
yliH GekiTiiyiH, AucnaHcepJiiKk ecenTe TypFaHJap YIUiH
3JIEKTPOHABIK, JeHcay/ablK nacnopTbl (3AI1) Tangay
MYMKIHZIrH, coHZjali-aK, HayKacTblH, 6eiriai 6ip gapinik
npenapaTTapFa ajlJeprusiyblK peaKusCbIHbIH 6ap-KOFbIH
Kepyre MyYMKiHZiK 6epai.

OHbIH Herisri MakcaTbl 06JIBIC TYpPFbIHAApbIHA
camnaJibl KefieJl MeJUIIMHAJbIK KOMEKTiH KOJIKEeTiMIIJIiri
MeH YaKTbLIbl KOpCeTiNyiH KaMTaMachl3 €Ty OGO0JIblIl
Tabb1agbl. KMAXK uHTerpauuscelHblH, apkacbiHga AO
HayKacTapfa THIMJipeK >koHe camaJibl KbI3MeT KepceTy/i
KaMTaMachI3 eTe OTBIPBIII, XKeJeJ1 )kap/ieMre 6aiaHbICTbI
KaKeTTIJIIKTEp MeH »KaFfaljaapAbl >Kefes Kajafajam,
oJ1apFa »kayan 6epe aynajbl.

AO anpapiHa GipKaTap MiHAETTEP KOUBIJIIbI:

-KbI3MEeT KbI3METIiHIH ALIBIKTBIFbI MeH
0aCKapbUIybIH KaMTaMachbI3 €Ty, AeMeK, MaTepHaJJbIK
J)KOHE €eHOEeK pecypCTapblH HEFYPJIbIM YTBhIM/bI KOHe
MaKcaTThbl NailjjasaHy;

-Kaparauael  o6abiceiHga KMK — kepceTeTiH
GapJ/IbIK, OeJiMilesiepi yHJIecTipy, axyajJblH aFbIMJaFbl
MOHUTOPHUHTI, Xa/JbIKTbl MeAUIMHAJIBIK CayaTTbIJIbIKTbI
apTThIPY >KeHiHJeri ic-lapajapzbl aknapaTThIK KO0JAay,
»KocnapJiay, aKlnapaTThIK-TalJaMasblK KoJIay;

-6acKapylWbUIbIK, MlewliMAepAi JaWblHAAY KoHe
Kabblijay  yuWiH  nadjajaHbLIaThIH — aKMapaTThIK-
TaJJlaMasblK KyhesepAiH »KyMbIc icTeyi ylIiH KaxeTTi
aKnapaTThl »KeJeJsl >KUHay/Jbl, eHJeYAl kKoHe Tasfay/bl
KaMTaMachI3 eTy;
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-KaFganabl Garasnay, xaablKka KMK kepceTyniH
GapJIbIK  Ke3eHJepiHJeri MacesiesiepZii aHBIKTAy JKoHE
oJlapAbl KOI0 GOMBIHIIA YaKThLIbl 6GaCKApPYLIBLIBIK
nremiMaep KabblLiay 60MbIHIIA YChIHBICTAP €HTi3y;

-HayKacTapfa KepCeTiJieTiH KOeMeKTiH camnachlH
0/1aH 9pi kaKcapTy 60MbIHILIA TUIMAL 6acKapy memimMaepin
KabObl1/Jjayibl KAMTaMachkl3 eTy;

-aFpIMZIAFbl  axyaJJibl  OaKbliay, MaceJiesepai
JKOCTapJbl  Kapay, OHbIH imniHJge OeHHEKOHpepeHIus
pexxuMiH/je ic-luapaap eTKi3y/[i KaMTaMachl3 eTy;

-AO-Ta eHeJIeTiH aKlapaTThl KOpFayAblH KaXeTTi
JleHreliH KaMTaMachI3 eTy.

AO-HBIH TabbICThI )KYMbIC icTeyi yiiH KMAX xoHe
Smart 103 AZJAXK unTerpauusianibl.

KemeHai MeguMHAIBIK aKIaPATThIK, )Kylie HHAUKATOPJIapPbl

KMK KbI3METIiHIH, THIMAI MOHUTOPHUHTIH
KaMTaMacbI3 eTy MakcaTbiHZa KMAXK-re mHaukaTopJap
»KyHeci o3ipsienin, enrisinai. KericTik kepceTkiurtepi
GOoJIbIII  TAaOGBLIATBIH JKOHE MpoIllecC HeMmece KyH
rnapaMmeTpJiepiHiH e3repicTepiH KepcCeTeTiH
WH/JUKATOpJIAp KYHJEJIKTi, anTa callblH HeMece TOKCaH
caliblH bIHFAMJ/Ibl HbICAaH/A ecenTese/li )KoHe Taajay YLUiH
ycbIHbLIa bl OslapZbl YHEMI »KaHApThIN OTBIPY ypAicTep
MeH aybITKyJlapAbl >KeJlesl aHbIKTayFfa, coHgan-ak KMK
KbI3METiHIH camackl MeH THIMAIIrIH >XKaKcapTy YIUiH
KaXKeTTi lIapasap/bl KabblijayFa MyMKiH/IIK Gepezi.

KMAX-zna nnavkaTopJiap »KyHleciH asipJsey xezaen
MeJMLIMHAJBIK K9pJEeM KbI3MeTiHIH KbI3MeTIiH TepeHipekK
TaJlayFa bIKINaJ eTe/i >K9HEe OHbIH >KYMbICbIHJAFbl OH,
»K9He Tepic ypAicTepAi aHbIKTayFa MYMKiHAIK 6epeai. Bya
MPOLIeCTEPA )KaKCapTy »kKoHe KOpCeTiIeTiH KbI3MeTTep/iH,
camacblH apTThipy GOWBbIHINA HeTi3JleJireH IIeulimMjep
KabbLiJjayFa MYMKiHZIK 6Gepefi, OyJ caWblll KeJreH[e
00JIBIC XaJIKbIHBIH ~ JIeHCAyJbIFbl MEH dJI-ayKaThbIHA
»KaFbIM/Ibl 9Cep eTe|.

KyH caliblH >xoHe anTa calblH ecenTeseTiH
WHJMKaTopJap:

¢ JKMK wakbipyaapsiHbly Kypblabimbl (0GIBICTBIH
eqi MekeHJepi OesiHiciHme) - 6y HUHAUKATOP
HWIaKbIpy/apAbl >KeJesAiK caHaTTapbl OOWbIHIIA 6Gesysi
TaJijayFa 6aFbITTa/IFaH. XaJbIKTbIH 6TiHilI 6epy ce6enTepi
GoUbIHIIA KaFfalbpl 6aFrajayfa, aybITKyJapFa yaKTbLIbl
JleH KOIOFa »JKoHe KepCeTiJieTiH KeMeKTiH calacblH
»KaKcapTyFa apHaJlFaH.

o [Ilyro110blK caHammapblHa CallKec KOHbIpayAapra
Kbldamem kepcemydiy cedendiei, KMK 6purazanapbl
- 9pTYpJii WIYFBUI KOHBbIpAy/JapFa KbI3MeT KOpCeTYAiH,
YaKTBbUIBIFBIH Tajjay yuliH. OG6JBICTBIH KaJajJapbl MeH
ayZaHjapbl GeJiHiciHZe KepCeTKIlITiH MOHUTOPHUHTI
anTa calblH 9He al calblH »yprisisexni. MakcaThl -
KeJleJNIIKTIH eH Hallap KepceTKilTepi 6ap yHbIMAapAbl
aHBIKTAy »KoHe >KaFAalAbl XaKcapTy YLIiH Iapajaap
KabbL1ay.

MCAK yHBIM/Iapbl >KaHbIHJAFbl KMK
GesiMulesiepiHiH, ~ 6purajajapbIMeH  IIYFBIIJBIKTBIH,
4-caHaThIHAAFbl LIAKpIpyJapFa KbI3MeT  KOpCeTYJiH
XKellesAiri - MeJMLMHA/BIK CaHUTAPUAJBIK ~ a/JFalIKbl
keMek (MCAK) «kepceTeTiH y#HbIMAapAaFbl —IIYFBLI
MeJUIMHAIBbIK KOMeK OpHraZiasapblHblH 4-11i caHAaTTaFbl
HIaKbIpy/apFa KbI3MeT KepCeTyAiH, KeJe/iri TaagaHajbl.
MakcaTbl -xefe/iri ToeMeH YWbIMJAp/bl aHBIKTAY »KoHe
npo6JieMasap/ibl K010 GOHbIHIIA Mapasap KabbLiaay.

* JKMK kepcemy canacwl dcaHe MU KAHAUHAALIM
acylieciiy  oceden  6ysvlavicmapwl  (BXOKE)  6ap
Haykacmapowl yakmolabl emoeyze scamkwizy - BXXKB 6ap
HayKacTapZbl CTAal[MOHAPFA YaKThLIbI )KeTKi3y Ta/lAaHa bl
AypyxaHafra yaKTbIJIbI XKaTKbI3blIMAy ceGenTepiH Tanzay
»KoHe KaTeJiepAi Tajajay )Kyprisiieai.

* JKMK kepcemy canacwl scaHe xcedes KOPOHAPAbIK
cuHdpombl (2KKC) 6ap Haykacmapdbl yakmbiivl emoeyze
amcamkbizy - KKC  6Gap HaykacTtapabl CTalMOHapFa
YaKTbLJIbI XKeTKi3y 6aFasaHafibl.

CoHpaii-ak, TpoM60IM3Te TalAay XKacaaabl.

» Aypyxaumara OeliiHei e.sim-JcimiM, aypyxaHara
JeHiHri esiM-XIiTIM MeH KyprisiireH peaHuManus
JKaFlalJIapbIHbIH, XKaJlllbl CaHbl TaJJAaHa/bl.

o AypyxaHara sxcamksizydsl maaday - Haykacmapowl

cmayuoHapaapra Hcemkisy — HomuoicesnepiH 6akblaay.
MakxkcaThbl - runepArarHoCcTuKa JKaFJanapblH,
nalnyeHTTePAIH Heri3ci3 JKeTKI3iNyiH XKoHe

JUarHo3JapAarsl coKecCi3AiKTepAi aHbIKTAY.

Op TOKCaH cailblH TYpaKTbl 6aFajaHaTbIH
WHJMKaTOpJap KeJjieci acneKTijiepi KaMTUAbL:

o MeduyuHaablk HabdblkmapmeH HapakmaHdbipy.
Bysn  KepceTkim Kezesn KMK MeJUILMHAbIK
»Kab/bIKTapMeH >XKapaKTaHy [dpexKeciH ecellke ajy >KoHe
Gakpliay YIIIH FaHa eMeC, COHbIMEH KaTap OHBIH TO3y
Jlopexxecin 6aFanayfa MYMKiHAiK 6epefii. MyHal aknapat
»KaHa MeJULMHAJBIK )Ka6AbIKThI THIM/Ii )KOCIIapJ/iayFa XKoHe
yaKTbLJIbI CaThblN a/lyFa, coHZak-ak, 2KMK 6purasanapbiHblH,
»apakKTaHZbIpy yJeciH 100%-Fa feiin xeTKisy >keHiHJeri
MaKcaTKa KoJI )KeTKi3yre MYMKiH/iK 6epefi.

o )Keden scapdem kesikmepiHiy 60aybl. KepceTkim
KeZleJl XKopieM KeJIIKTepiHIH KeTKIJIIKTI CaHbIHbIH, OHBIH
iminzge pe3epBTiK mapKTiH 60/ybIH GaFasayibl KaMTHJbL.
KosjaHbIcTaFbl KeJIIKTep MeH OJIapAblH, Kasipri Tosy

JleHreliH eckepe OTBIpbIN, 9PTYpJi aWMaKTapJarbl
OpurafasapjblH >kaHa KeJIiKIIeH KaMTaMachl3 eTiayiH
TaJjayFa JK9He JKocmapJayra Gosazbl. Bysn  Tacin

KOJIJJaHBbICTaFbl KoJiK MapKiH TuiMAipek naiganaHyfa,
YaKbIThLJIbl €CelTeH IIblFapyFa >KoHe aHa KeJliKTep.i
aJlyFa MYMKIHJIiK 6epefi.

e [GalinaHbic scoHe Hasueayusiavlk scylieaepoi
natidaaany. Kepcetkim YXMK 6purajasiapbiHbIH MOOUIbI
aBTOMaTTaH/bIpbLJIFaH YKYMBIC CTaHLMAapbIMeH
(mraHmeTTEpAE), COHJAN-AK, ABIOBICTBHIK, KOHbIpaysiap/bl
)Kaszy KYpBLIFblIapbIMeH (mukTodoHgap),
aBToMo6uabJepaeri GPS HaBuratopsapbIMeH IKoHe
pazro6aiaHbICThIH, 6oJybl. Bysn KepceTKimTi Gakbliay
Gal/laHbIC jKOHEe HaBUralus >KyHesepiHiH TO3ybl MeH
aKay/sapblH KbUIZAM aHbIKTayFa MYMKiHZIK Gepefi, Gy
)KeZleJl MeAMLMHANBIK KOMeK KbI3MeTiHIH THUIMJIpeK
J)KYMBIC icTeyiH KaMmTaMacbi3 eTefi. AO KypblIFaHHaH
6epri KaxkbipJsibl eHoeri Kaparanzapr o6sbicbiHaarbl 2KMK
KbI3METIHIH canaJblK KepceTKillTepiHe OH 9CepiH TUTI3/i.
JKUNaXJap/blH KO3FaJIbICbIH GaKbIJIAUTBIH
HaBurauusablK, GPS xyleciH eHri3y pykcaTcbi3 Kesyzi,
KeJIiKTepAi eHCi3 maljasaHy/Abl, COHZAW-aK LaKblpyaa
Herisci3 y3aK TypyAbl IKOlOFa MYMKiHJiK GepAi.
OCBIHBIH, HOTHXKECIH/e Gpurajanap/biH KeJyiHiH,
TUIMJJICIH alTapJblKTall apTThIpyFa MyMKIHJIK Ty/bl.
Erep 2017 »xbuiel 6ysn kepceTkim  91% acmaca, 2023
KBUIJIBIH,  KOPBITBIHJbICH  GoWblHIIA 98,5% Kypajbl.
4-mi  ke3exk  KyTTipMedTiH wakeipysapra (MCAK
IeHrediH/ie KypbLIFaH) KbI3MET KepceTy GeJiiMInesepiHiH,

KbI3MeTKepJiepiHe YUBIM/IbIK-9/licTeMEJTiK KeMeK
KepceTy, COHJIaM-aK KeMIIJIIKTepAl aHBbIKTaIll,
VaKbITBIJIBI ~ Ty3€Te  OTBIPBIN, OJIapAblH  >KYMBICBIH

TYpaKThl GaKpliay, yaKTbLIbI KOMEK KepCeTy YJieciH
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apTThIpyFa MYyMKIiHAIK 6epfi. KbI3MeT KepceTiJleTiH
KoHbIpaysap 96%-aan (2019 xb1a) 98,6%-ra (2021 xbL1).
KoHpblpaysnapabl eHJey NpoLeciHAe KoHe IKYMBICThI
YUBIMJIACTBIPYAbIH, 6ackKa achekTijiepiHie [JaybICTHIK,
»kazbasapAbl  KoJsjaHy kepceTrisietiH JXMK camacbiH
apTTBIPYFa, OHbIH, TUIMJUIITIH apTThIpyFa >XoHe canaJibl
KbI3MET KOpCeTyAi KaMTaMachl3 eTyre auTapJiblKTan
piKnaa eTTi. CoHZal-aKk HayKacTapMeH, OJIapJblH
TYbICTAPbIMEH KOHE JeHCay/blK CaKTay OpPTaJsIbIFbIHbIH

KopbITBIHABI

JKMK kpi3MeTi kafFfailiblH TajanTapblHa YHeMi
GeimzesneTiH KypAesi jkoHe cepHiHAI »Kyie 6oJbII
Tabbu1abl. EHOEK jkaFjaiIapblHbIH, 63repyi, Opuraiablk,
npoduibAepAiH KeHeloi oHe >KaHa OeJiiMIlesepAiy,
KYpblIybl TeTeHIlIe >XKaFfaiaap KbI3MeTiHIH >KYMbICBIH
KaMTaMacbl3 eTeTiH aKMapaTThIK KydesepAi yHeMi
JaMBITy[bl K9He >KaHapTyAbl Tanan eTeAdi. 2KaHa
MiHZleTTEpre GeHiM/esy KoHe TeXHMUKaJbIK KOJayzbl
»)KaHAPTY HayKacTapAblH KaXXeTTiliKTepiHe THIMAipeK
»Kayan Gepyre jKoHe MeJULMHAJBIK KOMEKTiH Kayincisziri
MeH calacblH KaMTaMachl3 eTyre MyMKiHJIK Gepei. By
KaKeTTIJIKTep MeH pecypcTapzbl JAaJsipek 6arasayfa,
KYMBIC TIpOLleCTepiH OHTaW/IaHAbIPyFa K9He KYTIM
HOTHKeJIepiH )KaKcapTyFa MYMKiHZiK Gepe/ii. AKIapaTThbIK

KbI3MeTKepJiepiMeH JayJapAbl LIellyre, OHBIH iliHze
WaFbIMJAP/AblH, HETi3AIriH TanKpliayFa bIKOaJ €TTi.
Jlaybic  ka36ajapbl HayKacTapMeH 6GapJblK —e3apa
OpeKeTTecy KyXKaTTaMacblH KaMTaMachl3 eTefi »KoHe
WHIUJIEHTTEP MEH KaTeJiep/i Tajaay Ke3iH/e 060 beKTHUBTI
aknapat 6epegi. Osap coHai-aK KbI3MeTKepJIepAi OKbITY
KypaJibl pETiH/E KbI3MET eTe/1i, 0J1apAbIH 63 ToxiprubeciHeH
yHpeHyiHe XoHe Kacibu laMyblHa MYMKIHAIK 6epefi.

Kasipri yakerTTa fopirepsiep/iy keke kabuHeTiHe
co3blIIMajbl  aypyJaapbl 6ap HaykactapablH KMK
KbI3MeTiHe KYTiHY »KUIJIri Typasibl AepeKTep/l eHri3eTiH
cepBUC icke KOCbLIyFa JaliblHAanyfa. bys Haykactap
TOOBIH JAWHAMMKaJBIK 6GaKplIayAbl >KaKcapTyFa >KoHe

KOCbIMIIA  TeKcepy/lepAi, CTalluOHApJbIK  eMJeyai,
OHBIH iminge KYH/i3Ti cTalMoHapa emMJeyni
J)K9HEe  JKOcClapJsiaHFaH lLlapajapfbl Koca  ajFaH[a,
aypyJlapZblH, epiuyiHiH QJIAbIH any GoMbIHINIA

YyaKTbUIbl LIapajapAbl KabbLiJayFa MYMKiHZIK Gepeni.
ConbiMeH KaTap, KMK :KyMbICbIHZQ KOJIZaHbLIATBIH
»KacaH/bl UHTEJJIEKT 3JIeMeHTTepiH nal/iasaHa OTbIPHIII,
aKnapaTThIK KylesepAi KypyAblH TEXHUKAJIbIK epeKIleliri
93ipsieHAi.

xKyHenepai 2KMK TasnanTtapbliHa y3JiKci3 xeTingipy xoHe
GelliMZiey HayKacTapFa >KOFaphbl JeHreiieri kKeMek IeH
Kayinci3fjikti KamTaMacbI3 eTyAiH axblpamac OeJiiriHe
alHaJsaibl.

Myagenep KaKTbIFbIChI. ABTOpJIap MYAzesep
KaKTbIFbICBIHBIH OPBIH aJIMaFaHbIH YKapHUsIaiabl.
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Pe3wome

HHpopmayuoHHble mexHO102uU CMAHO8IMCS HeoMseMAeMOU yacmulo MeduyuHckol ompacau 6 Kasaxcmate, ¢ kaxcdvim 2000Mm
uzpast gce 6o/1ee 3HAUUMYIO poJib 8 yAyHWeHuu Kkayecmea u docmynHocmu 30pasooxpaHerus. Buedpenue yugposwix peweHull no3gosiem
cywecmeeHHO ONMUMU3UPOBAMb NPOYECChbl OKA3AHUS MeQUYUHCKOU NoMoWu, yayywas duazHOCMuUKYy, /ie4eHue U MOHUMOPUHZ COCMOSIHUS
nayuexHmos. Ljughpogusayusi KOCHyAACb He MOALKO CMAYUOHAPO8 U OP2aHU3AY ULl Nep8UuYHOL MeOUKO-CAHUMAPHOU NOMOWU, A MAKHCe CAYHCOY
ckopoll meduyuHckoli nomowu. Ha ce2o0HsiwHuli 0eHb yugdpsl nomMo2arkm aHaAU3UPO8AMb OCHOBHbIE NOKA3ameau cKopol MeduyuHCKol
NnoMowu, MaxKosviMu si8asemcsi NoKkazameasb onepamueHocmu doe3da 6puzadsl CKOpoll NOMOwu, NoKAa3ameb yCnewHol peaHumayuu,
aHAAU3UpyeMble CAYYau NOMO2dnm aKmyaausuposams NPUYUHbl HeeblNOJHeHUS, KOmopble Ha ce200HAWHUl deHb yayvwarm pabomy
cKopoll MeOUYUHCKOL NOMOWU.

B OanHoll pykonucu Mbl Xomeau coo6Wums pe3ynbmamusl paccMompeHusi U aHAAU3d OCHOBHLIX NPUEMO8 UCNO/Ib308AHHBIX 0151
yugposusayus caydic6vl ckopoli MeAUYUHCKOU NOMOWU.

Paspabomka cucmembvl UHOUKAMOPO8 8 KOMNAEKCHOU MeJUYUHCKOU UHPOPpMAYUOHHOU cucmeme cnocobcmayem 6o.1ee 21y60KOMY
aHaauzy 0essmeabHOCMU CAYHCObl CKOPOU MeOUYUHCKOU NOMOWU U N0380/sem 8bl8/151Mb KAK NOA0XUMENbHbIE, MAK U ompuyamesibHbule
meHOeHyuu 6 ee pabome. IMo n0380/siemM NPUHUMAMb 060CHOBAHHbLIE peweHUs N0 YAYHWeEHU Npoyeccos8 U NO8bIUEHUK Kaiecmed
npedocmasasiemMbix yc/ayz, 4Ymo 8 KOHeYHOM umoze 6/1a20npusimHO CKa3bleaemcst Ha 300posve U 6/1a20n0/ayvuu HaceseHus obaacmu.
BHedpeHue HABU2AYUOHHOU CUCMEMbl OMCAEHCUBAHUSI O0B8UNMCEHUsl 6puzad no3e0AUN0 UCKAKYUMb HECAHKYUOHUPOBAHHblEe 3ae30bl,
Heyesiegoe UCNO/Ib308AHUE A8MOMPAHCNOPMA, A MAKxice He060CHO8AHHO d/umebHOe npebbleaHue Ha 8vi308e. B pesysbmame ydasnocs
3HAYUMEAbHO YAyYWuUms onepamusHocms doezda bpuead. OkasaHue opeaHU3ayuUOHHO-Memodu4eckoll noMowu pabomHukam omaoeaeHutl
N0 06CAYHCUBAHUK 8bI30808 4 KaMe20puu CPOUHOCMU, d MAKHCE NOCMOSIHHbIU MOHUMOPUHZ UX pA6oMbl C 8bIsI8AEHUEM U C80EBPEMEHHbIM
ucnpagseHueM Hedocmamkos N0380AUAU Y8eAUHUMb YOeNbHbIlU 8eC C80eBPEMEHHO 06CAYHCEHHDIX 8bI30808.

Karuesbvle c108a: ckopas nomMowb, cayic6a ckopoli nomowju, Yug@posuzayus, HeOMAONCHAST MEOUYUHCKASI NOMOUJb.

About Digitalization of Emergency Medical Services
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Abstract

Information technologies are becoming an integral part of the medical industry in Kazakhstan, playing an increasingly important
role every year in improving the quality and accessibility of healthcare. The introduction of digital solutions makes it possible to significantly
optimize the processes of medical care, improving diagnosis, treatment and monitoring of patients’ condition. Digitalization has affected not only
hospitals and primary health care organizations, but also the emergency medical service. To date, the figures help to analyze the main indicators
of emergency medical care, such is the indicator of the efficiency of the ambulance team's arrival, the indicator of successful resuscitation, the
analyzed cases help to update the reasons for non-compliance, which today improve the work of emergency medical care.

In this manuscript, we wanted to report the results of the review and analysis of the main techniques used to digitalize the emergency
medical service.

The development of a system of indicators in an integrated medical information system contributes to a deeper analysis of the activities
of the ambulance service and allows you to identify both positive and negative trends in its work. This makes it possible to make informed
decisions to improve processes and improve the quality of services provided, which ultimately has a beneficial effect on the health and well-
being of the region's population. The introduction of a navigation system for tracking the movement of teams made it possible to exclude
unauthorized arrivals, misuse of vehicles, as well as unreasonably long stay on call. As a result, it was possible to significantly improve the
efficiency of the arrival of the brigades. The provision of organizational and methodological assistance to employees of call service departments
of the 4th category of urgency, as well as constant monitoring of their work with the identification and timely correction of deficiencies, allowed
to increase the proportion of timely serviced calls.

Key words: ambulance, ambulance service, digitalization, emergency medical care.

22


https://orcid.org/0009-0003-5179-7857
https://orcid.org/0009-0003-5179-7857
https://orcid.org/0009-0000-0498-4244

https://orcid.org/0009-0008-4242-6698
 https://orcid.org/0009-0000-8663-7616

https://orcid.org/0009-0004-3053-7711

AcmaHa meduyuHarnbiK XypHarnbl. - 2024 - Ne2. - Tom 121

https://doi.org/10.54500/2790-1203-2024-2-121-23-28
YK 614:33; 616.9
MPHTH 76.75.75; 76.29.50

OpuauHanbHaA cmameos

N3MeHeHHe KayecTBa )KU3HM N0C/Ie IepeHeCeHHON KOPOHaBUPYCHOM
nHPpeknyuu (COVID-19) y Mo10ABIX JTI0OAENA

Maii6a AL !, ly6unkuii A.A.2
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Pe3ome

Hccnedosanus nocne ob6wsienenusi nandemuu COVID-19 e mapme 2020 2oda cocpedomoueHbl HA Bbls8AeHUU Nocaedcmeutl
3a6os1esanusi, ekaouas "[laumenvruiii COVID-19", xapakmepu3syrowuiicsi WiUpOKUM CNeKmMpOoM CUMNIMOMO8 U He2amueHbIM 803deticmauem Ha
Kayecmeo JcusHu. B Kasaxcmane ommevaemcsi Hexeamka uccaedoganuil no 0oa2ocpoyHbimM nocaedcmausm COVID-19, umo noduepkusaem
HEo6X00uMocms 0oNoHUMEAbHLIX uccaedosaHull u dudgdepeHyuanrvbHoli dUazHOCMUKU CUMNMOMO8 051 3PPeKmusHo20 ynpagaeHust
300posbeM HaceseHusl.

Lleawv uccnedoganus: oyeHumbsb kayecmaeo dicusHu cmydenmos HAO «MeduyuHckuil yHusepcumem AcmaHa» nocie nepeHeceHHou
KopoHasupycHol uH@dekyuu.

Memodul. HccaedogaHue nposodusock cpedu cmydenmos HAO «MeduyuHckuli yHusepcumem Acmana», komopwie 006p08016HO
yuacmeosaau nocsae nodnucauusl coaaacus. Pecnondenmol 6bliu paszdesneHbl Ha 0ee 2pynnbl: cmydeHmMbl € NOOMEEPHCOeHHbIM U
Henodmeepocdentvim COVID-19. Baanbl 6bL1u nodcyumatsl ¢ nomowbto Microsoft Excel, a amanus nposedeH ¢ ucnosnvzosaruem IBM SPSS
Statistics u T-kpumepust CmvlodeHma 0151 He3a8UCUMBbIX 8bIOOPOK.

Pe3ynbmamul. HccaedosaHue, nposedeHHoe 8 nepuod c mapma 2023 2oda no sHeapb 2024 200a cpedu 50 cmydenmos MeduyuHckozo
YHUsepcumemaAcmatbul, 8KAKHUN0 d8e 2pynnbl: cmydeHmbl c nodmeepicoeHHbIM (29 ueaosek) u HenodmeepacdeHHuiM (21 uenosek) COVID-19.
Cpedu yvacmHukog 6bl10 31 sxceHwjuHa u 19 mysxcuuH, cpedHuli o3pacm cocmasua 24 2oda. OyeHka kauecmeaa HCU3HU OCYWecmesnacs ¢
nomoujbio onpocHuka SF-36, nokazaguiezo 8bicokull yposeHs gpusuyeckozo gyHKkyuoHuposarus (84,1%), Hekomopoe o2paHuyeHue 8 po.1esom
dyHkyuoHuposaruu (58%), u ymepeHHbsle HapyweHus 8 ncuxuyeckom 3doposwve (52,9%). B cpedHux 3HaueHus1x 065e0uHeHHbIX KOMNOHEHMO8
8bl518/1€HA HEO0IbWAS pA3HUYA Mexcdy NoAAMU U 803pacmHbIMU 2pynnamu. Cmamucmuyeckull aHaau3 ¢ uchoab3osaruem T-Kpumepus
CmblodeHma nokasasn 3Ha4umebHo 60/ee HU3KUe nokazameau Ka4ecmad HcUusHu y cmydeHmos ¢ noomeepcoeHHsim COVID-19 (I11]P+) no
cpasHeHur ¢ HenodmeepcdeHHbimu (TILP-), ¢ yposHem cmamucmuyeckoll 3Hauumocmu p<0,001.

Bb1800bl. [cuxuueckoe 300pogbe 3a8ucum He MoJbKo 0m 3a601e8aHull, HO U 0m 3MOYUOHA/IbHO20 hoHA. B KoHmekcme cobbimuil
oxcudaemces yxyoduieHue ncuxuveckozo 300pogbs. Hawu pesyabsmamul Uccaedo8aHusi no04epKusarom 8axcHoCmy 0aabHelwux uccae008aHull
sausaHusi COVID-19 Ha kauecmeo xcusHu. PekomeHdyemcsi npogodumbsb donosHUMeNbHble UCCAe08AHUS € UCNO0/Nb308AHUEM CMAHOAPMHBIX
UHCMPYMEHMO8 0151 U3MepeHUsl Ka1ecmed HCusHu u cneyuguyeckux das COVID-19.

Kawuesvie ciosa: COVID-19, koponasupycHas uHgpekyusi, SARS-CoV-2, kauecmao HcusHu.
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BBeaeHnue

11 mapra 2020 roma COVID-19 o6pen craTyc
nangemud [1]. C aToro MmoMmeHTa BceMmupHast opranusanus
3paBOOXpaHEeHHUs] TeCHO paboTaeT C MeJUIUHCKUMU
3KCIepTaMH U YYEHBIMU JJIs1 U3y4eHHUsl JaHHOU GOJIe3HU.
[naBHOW 1eJNbI0 JIaHHBIX MCCJIEeJOBAaHUN  SABJSETCS
MpefocTaBJeHNe  aKTyalbHbIX  peKOMeHJAIUu{d Mo
KOHTPOJIIO ITepelayyl BUPYCa, a TAKXKE 110 YMEHbIIEHHIO ero
BO3/IeMCTBUS Ha YeJI0BeYeCKUN opraHuam [2].

OpHOM M3 XapaKTepUCTHK 3abosieBanuss COVID-19
ABJIAETCA L[OJII‘I/II‘/'I BOCCTAaHOBUTEJIbHBIN nepuoj 1mocJjie
3aboJieBaHMsl, U3BeCTHBIM Kak "JlauTenbHbin COVID-19",
KOTOPBIA BKJIIOYAET B ce6sI BBICOKYIO CTEIleHb YCTAJIOCTH,
OJBILIKY, KallleJib, HApylmieHWdA CHQ, MbIIIEeYHbIe 6OJII/I,
JEeNpeccuo M JApyrue CUMITOMBI. ITOT MEPUOJ, MOXKET
MPOJI0JKATHCS OT HECKOJIbKHX HeJlesIb 10 HECKOJIbKUX JIET.
[lo nanHbIM BceMupHON opraHusanuu 3paBOOXpPAaHEHHS,
y 10-20% HnaceneHusi mocye nepeHeceHHoro Covid-19
HaObJIIIAI0TCS CPeIHUE WU IJIUTE/bHbIE MToCae/[CTBHUS [3].

KauecTBO M3HU TECHO CBSI3aHO C COCTOSIHUEM
3/I0pOBbsl  4YeslOBeKa. JTO MHOTOMepHOe TIOHSATHe
BKJIIOUAET B ce6s1 pU3NYECKYI0, yMCTBEHHYIO, COLIMAIBbHYIO
Y 3MOIMOHA/IbHYIO cOoCTaBJswInue [4]. B kinHUYecKon
npakTHKe U chepe3apaBoOXpaHeHUs IIUPOKO IPUMeHsIeTCs
HWHCTPYMEHT /IJ11 U3MepeHUs1 KauecTBa )KU3HH, CBI3aHHOT0
CO 3/10pOBbeM, KOTOPBIH TI03BOJISIET OLEHUTb, KakK
3a60jieBaHUe BJIMSET Ha CYObEKTHUBHOE CaMO4YyBCTBUE
NAlMEHTOB. JTOT MHCTPYMEHT IMpEeJACTaBJAsIeT CO6OM
36-BONPOCHBIN OMPOCHUK, U3BeCTHBIM Kak SF-36 [5]. OH
OLEHUBAET BOCEMb KOHLENIUNA 370pOoBbsi ¢HU3UYECKOE
dyukuuonupoBanue (PF); poseBoe dyHKIMOHHpPOBaHUE,
00YCIOBJIEHHOE dusuveckum COCTOSIHUEM (RP);
MHTeHCUBHOCTb 6oJsin (BP); obiiee cocTosiHWe 3/10pOBbs
(GH); xusHeHHass akTuBHOcTb (VT); couunasbHOe
dyHkuonupoBanue (SF); poseBoe GyHKIMOHHpPOBaHUE,
00yC/IOBJIEHHOE  3MOIMOHA/NbHBIM  cocTosiHueM (RE)
U ncuxudeckoe 370poBbe (MH). OneHka HOpPOUCXOAUT
no Juanas3oHy 6a/uioB oT Hyuas Ao 100 (HyseBo# 6asn
COOTBETCTBYeT MaKCUMaJibHOM uHBaauaHoctH, a 100
6aJIJI0B - OTCYTCTBUIO HHBAJIUAHOCTH) [6,7].

Bo/IbIIMHCTBO MCCIef0BaHUM yKasblBalOT Ha TO,
yTo JoJirocpoyHoe nporekaHue COVID-19 oxka3biBaeT
HeraTUBHOe BO3JeHCTBUe KaK Ha ¢Qu3HYyecKoe, TaK HU

MaTepuaJjibl U MEeTOAbI

UccnepoBanve mnpoBojguiock Ha 6ase HAO
«MeJMIMHCKUHA  yHUBepcUTeT  AcTaHa»,  I03TOMY
PECIIOH/IEHTAaMU ABJIAIOTCA HCKJIIOYHUTENbHO CTYAEHTbI
JIAHHOTO YHHUBEPCUTETA.

AHKeTHpoOBaHHMe npoBojuaoch ¢ Mapta 2023 roga
no siHBapb 2024, 3a 3TOT NepUOZ MOJYIHUJIOCH OIPOCUTH 50
cTyzeHTa. U3 HUX B mepByI0 Tpymnmy mnomasuo 29 4esoBeka,
BO BTOpy1o 21.

B wuccnepoBanuu mnpuHsisiio y4actue 31 (62%)
keHIMHA U 19 (38%) My»kuuH. Bo3pacT pecrnoHZieHTOB
pamxupoBascsaoT 19 1029 1eT, 60/1bIINHCTBO HA6J110/ja/10Ch
B Bo3pacTe 24 JyieT - 12 yesioBek (24%). Pacnpegesienue no
Bo3pacTtaM 6b110 ciaegyrmum (Tabauna 1).

CTy,E[eHTbI BKJIO4YaJIUCb B HccjiengoBaHue
,CLO6pOB0}'II:HO H [ocjse I[IoANMCaHUuA  COoIjlaCud Ha
y4dacTve B HCCJIeJOBAaHUU. HpOBOAl/IJ'IOCb dHKeTHUpOBaHHe

peCnoH/IeHTOB, OCHOBHOW IeJIbl0  KOTOPOro  6bLIO
pacnpefie/IMTh  ONpOLIEHHbIX  Ha  JiBe  TPyMNIBL:
CTyAeHTbl C noaTBepxAeHHbIM COVID-19 Bo Bpems

Ma”HZeMUU U CTYyAeHTbl, He GosieBmne COVID-19 wiau c
HenoATBepxkJeHHbIM COVID-19 Bo BpemMs mNaHAeMUH.

24

Ha TNCHUXWYeCKOoe KayeCTBO YKM3HH, OJHAKO CHUMITOMBI U
ocobeHHOCTH "gunuTesbHOro COVID-19" pasnudaroTcs
B 3aBHCUMOCTH OT CTpaHbl. K mpuMepy, oTMeuy pa6oty
BbeTHAMCKHX HcciefoBaTesnedi Nguyen H.C. et al [8].
Bo/bIIMHCTBO JIIofieH, KOTOPbIe 06palaIUCh 32 TOMOIIBI0
B TNOJMKJIMHUKH W OGOJIbHUIBI, aHKETHUPOBAIHU C IeJIbI0
OIIEHUTh KauyecTBO >KU3HMU. /|11 cpaBHEHHs 0TOOpaIH JBe
rpyninel. B nepByro BOIJIM NAaIliMeHTHI C NOJTBEPKIeHHON
KOPOHAaBUPYCHOM HHeKuMneld, BO BTOpPOH rpymme
OblIM TAIMEeHThl, Y KOTOPBIX JAHHOTO 3a60JieBaHUS He
Hab6J110/1a/10Ch. Pe3yibTaTOM 3TOr0 HCC/IeI0BaHUS CTAJIO TO,
YTO B MNEPBOH TpyIlle y MallMeHTOB ITOKa3aTeJH KayecTBa
YKU3HU ObLIM 3HAYUTEJbHO HIDKE B CPAaBHEHHHU CO BTOPOM
rpynno#. /laHHbIM ONBIT MOKa3bIBAET KOPPEJALUI0 MEXY
HajnyMeM 0OJIe3HW U YXyJIIeHHEM Ka4yecTBa >KU3HH,
KOTOpOe CBSI3aHHO C Pa3BUBILIEHCS Jenpeccrei. A Takxe
Jleripeccusi, KOTOpasi paHee He JUArHOCTUPOBAJINUCH Y
MalMeHTOB, BCTpevyasach vyallle y peJiCTaBUTeel epBon
rpynnel [8]. CorsiacHO BBIBOJAM JPYTHX HCCIeL0BaHUH,
nocje BbI3fopoBiaeHuss ot COVID-19 w™Horue Jsroau
OTMEYaloT TOBBIIIEHHBIH YpPOBEHb CTpecca, TPeBOTHU
U Jlempeccuy, YTO MOXKeT INPUBECTH K [[OJITOCPOYHBIM
TICUX0JIOTUYECKUM TocsiencTBUsAM [9,10].

[lo Hamemy MHeHMIO B Kaszaxcrane HaGJitofaeTcs
HEeJI0OCTAaTOK JIMTEPATypbl M HCCJIeAOBaHUKW B 06JacTH

OJIUTEJBHOTO  BJIUSTHUS COVID-19. bosiee  ToOTO
Ka3axcTaHCKHe KoJsierdn A6yoBa ['H. m ap BeigessiioT
Ba>XHOCThb NpOBeEHUS auddepeHMATbHON

JIMarHOCTUKH, TTOCKOJIbKY 3TH CUMIITOMBI He BCErAa MOTYT
ObITb OGBSCHEHBI TOJBKO ITOCTKOBHU/JHBIM COCTOSTHUEM
M MOTYT HaOJ/IOAThCs B IpoIlecce CTapeHUs WM TNpHU
HaJIMYMM XpPOHMYeCKUX 3abosieBaHWi. Kpome Toro,
NPOAODKUTEJNBHOCTD 3THX CUMITOMOB 4Yalle BCero
YCUJIMBAETCA CO BpPEMEHEM W MOXEeT MNpOSABJAATbCA B
Gyayuied crapoctu [11].

JlaHHOe wucciefoBaHHe HaleJeHO Ha OLEeHKY
KauecTBa KM3HM cTygeHToB HAO «MeauIMHCKUN
yHUBepcuTeT AcTaHa». Takxke OLlEHUTb  BJMAHUE
KOPOHaBUPYCHOU MH}EKIIMK HA BO3MOXKHbIE U3MEHEHHUS B
0011[eM CYO'beKTHBHOM COCTOSIHUH CTYZ,EHTOB.

JuddepeHnnanbHbIM MapKepoM, C MOMOILbI0 KOTOPOTO
MPOBOJUJIOCH JlesieHWe Ha rpymnbl, 661 [IP-tect. Ecan
y CTYyZeHTa OblJ IOJIOKHUTEJNbHbIH pe3y/lbTaT JAaHHOTO
MeTo/ia JUarHOCTHUKH, TO OH TOMaJajl B MepByI0 TPyImy.
Te, KOoTOpbIe UMeIN OTPHULLATENbHBIN pe3y/IbTaT UJIH BOBCe
He NPOXO/JIUJIN TeCT, MonaZaau Bo BTOpyIo rpynmny. /lanbiie
B TOH ’Xe aHKeTe ObLIM BOHpPOChl U3 ompocHuka SF-36
Ha omnpe/ie/ieHHe KadecTBa >KM3HMU. PacyeT mposojuicsa
[0 MeTojuKe OleHKHU omnpocHuka SF-36 B mporpamme
Microsoft Excel. [lepes npoBeieHHEM OLleHKH 110 8 IKajIaM,
oTBeThl QUKCUpPOBaINCH B mporpamme Microsoft Excel,
a 3aTeM OaJlJIbl CKJIAJbIBAJUCh JJs KaXAOH IIKa/lbl B
COOTBETCTBHH C METOAUKOM, ONIMCAHHON B PYKOBO/CTBE IO
HCI0JIb30BaHUI0 onpocHuKa SF-36 [6].

[locne mnopcyera 6Ga/oB OblIa co3ZaHa 6asa
JMaHHbIX. Jla/blie oHa Gbla MpoaHaJIu3HuPOBaHa C IOMOIIbIO
nporpammbl IBM SPSS  Statistics ¢ ucnosnb3oBaHueM
T-kpuTepust CTbIOJIEHTA [1JIs] HE3aBUCUMbIX BbIGOPOK.

UccnepoBHaue opo6peHo JIOKaJbHOW KOMHCCHEH
no 6uoatuke HAO «MegunMHCKUN yHUBEpCUTET ACTaHa,
npoTtokoJ Ne5 ot 1 mapta 2023 roza.
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Ta6auya 1 - Pacnpedeserue pecnoHOeHMOo8 no 80o3pacmy u noay

Boapacr plco pecnon;:s:‘IITG%};I({I;; (% or pasmepa Pacnpenenenue mmo momam (% or pasmepa BbIGopKH)
MysxunsbL Henmuub
19 5 (10%) 2 (4%) 3 (6%)
20 6 (12%) 2 (4%) 4 (8%)
21 5 (10%) 4 (8%) 1(2%)
22 7 (14%) 3 (6%) 4 (8%)
23 6 (12%) 1 (2%) 5 (10%)
24 12 (24%) 4 (8%) 8 (16%)
25 2 (4%) 1(2%) 1(2%)
26 3 (6%) 2 (4%) 1(2%)
28 2 (4%) 0 (0%) 2 (4%)
29 2 (4%) 0 (0%) 2 (4%)

CpefiHUe 3HaueHUs BOCbMU MpeoOpa30BaHHBIX
mkas SF-36 pecnoHieHTOB Npe/icTaByeHbl B Tabaule 2.

CpepHuit [oKasaTeJb ¢dusnyeckoro
¢dynkunonupoBanus (PF) cocraBun 84,1%, yTo yka3biBaeT
Ha BBICOKHH ypoBeHb GU3NUECKOro GpyHKIMOHUPOBAHUSA.
CpesHee 3HayeHWe poJieBOrO  QYHKIMOHMPOBAHUS,
oGycjoBieHHOTO  ¢uduveckuM  coctosinueM  (RP)
cocTaBuJIO0 58%, YTO O3HAYAET HaJMYMe He3HAYUTENbHbIX
OTpaHUYEHHH B 3TOM acnekrte. UHTeHCUBHOCTD 6oJsiu (BP)
olleHUBa/acb Ha ypoBHe 67%, YTO CBHJETE/NbCTBYET O
HEKOTOPOM JUCKOMOPTEe, KOTOPbIA 06YC/I0BJIEH 60JbIO
B onpeJiesieHHble MOMeHTbI. O6lee COCTOSTHUE 3/J0POBBS
(GH) coctaBuso 58,9%, a ncuxuyeckoe 3noposbe (MH)
- 52,9%, 4TO COOTBETCTBYET yMePeHHBbIM HapyLIeHHUSIM.
’Kusnennasi axktuBHocTtb (VT) cocraBuna 51,2%, urto
CBU/IETEJILCTBYET O CpeZiHEM YPOBHE KU3HECHOCOOHOCTH.

Ta6auya 2 - CpedHue 3HaveHusi 8 komnoHeumos SF-36

ConuanbHoe ¢yHkuuoHupoBaHue (SF) cocraBuso 65,3%,
YTO yKasblBaeT Ha CpPeJHUH YPOBEHb COLMAJIBHOIO
¢dyHKkuMoHMpoBaHusa. CpeJHUH NOKasaTesJb pOJIEBOTO
YHKIIMOHUPOBAaHUS, O00YCJIOBJIEHHOTO 3MOLMOHAJIBbHBIM
cocrosiuueM (RE) cocraBun 42,7%, yxa3biBasg Ha
3HAYMTEJIbHbIE IMOLMOHA/IbHbIE OrPaHUYEHUS.

Takxxe oTMeuyaeTcsa HeGoJsibluiasg pa3HULA B
KOMIIOHEHTAaX MO MHojy. MyX4YuHbI CUUTaIu ceGs GoJsee
3/10pPOBbIMH, Y€M JKEHLIMHBI BO BCEX KOMIIOHEHTaX, KpoMe
¢dusnyeckoro PyHknuonuposaHuss (PF), xu3HeHHOU
aktuBHoctTH (VT) u posieBOoro QYHKIMOHUPOBAHHUS,
006yCJIOBJIEHHOTO 3MOIMOHANbHBIM cocTtosiHueM (RE).
B KOMIOHEHTe ICHXHUYECKOrO 3[0pOBbsi OTMEYaeTCs
Hau6oJiee poBHas KapTHHA.

KommonenTt SF-36 MysgunHBL Henmuasr O6mmin

PF 80,3 86,5 84,1
RP 60,5 56,5 58,0
BP 72,4 63,7 67,0
GH 64,2 55,7 58,9
VT 50,2 51,8 51,2
SF 70,4 62,1 65,3
RE 40,3 44,1 42,7
MH 52,8 52,9 52,9

OcHoBHbIe MKanbl SF-36 MOXHO 00BEJUHHUTL B
JIBa TJIaBHBIX KOMIIOHEeHTa — pu3anyeckoe 370poBbe (PH)
U MeHTaJbHOe 310poBbe (MH). [ne pusnuyeckoe 310poBbE
(PH) cocrour wu3 o¢usnyeckoro GYHKIMOHUPOBAHUSA
(PF), poneBoro ¢yHKIMOHUPOBAHUS, OOYCJOBJIEHHOIO
¢usnyeckum coctossHueM (RP), mHTeHcHBHOCTH 60/H
(BP) u o6ero cocrosiHus 3710poBbs (GH). A MeHTa/IbHOE

3popoBbe (MH) cocTouT W3 KHU3HEHHOW aKTHUBHOCTH
(VT), couyumanbHoro ¢ynkunonupoBanus (SF), poseBoro
GYHKIMOHUPOBAHUSA, 06YCJIOBJIEHHOTO 3MOIIMOHATbHBIM
coctossuueM (RE) wu mncuxudeckum 3popoBeem (MH).
CpesHue 3HA4YeHUS JAHHBIX KOMIOHEHTOB NpPe/|CTaBJEeHbI
B Tabsuie 3.

Ta6auya 3 - CpedHue 3Ha4eHUs1 0CHOBHbIX 08yX KoMnoHeHmog SF-36 (N=50)

Kommorernt SF-36 MysgunHbl Kenmuae: OO0t

PH 69,3 65,6 67,0

MH 53,5 52,7 53,0
B CpeHUX 3HAYEeHUsIX 0o6beiMHEHHBIX  6o0Jiee 3J0POBbIMM U NOKa3aJu Jy4dllire pesyabTaThl (PH
KOMIIOHEHTOB OTMeYalTCsl CpeJHMe 3HadyeHus, uto - 81,4%, MH - 80,0%). Xyaume pe3yabTaThl MOKa3aau

COOTBETCTBYET HAJIWYUI0 YMEPEHHbIX HapyleHUH. [Ipu
3TOM I0Ka3aTeJ! Y XKeHIUH HECKOJIbKO HUXe 3HAaYEeHUH y
MY>K4YHH. UTO FOBOPUT HaM O TOM, YTO MY>KUHHBI B CPEJHEM
CYUTAIOT ceOs1 GoJiee 3/J0POBbIMHY, YEM JKEHIIUHBI.

B  Tabsaune 4 npexacTaBJeHO pacnpejesieHue
CpeJHUX 3HauyeHUW o0oO6beJUHEHHbIX KOMIIOHEHTOB B
3aBHMCHMOCTHU OT Bo3pacTa. McciesoBaHue BbISIBUJIO, YTO
6oJiee MOJIOAblE DPECNOHAEHThl, 19 JeT, cyuTawT cebs

pecrioHZieHTbl B Bo3pacte 21 roga (PH - 46,7%, MH -
34,9%). [laHHble pe3yabTaTbl MOTYT yKasblBaTb Ha TO,
YTO JaHHble IOKa3aTeJHU He 3aBUCAT OT BO3pacTa, TakK
KaK pasHMIla B BO3pacTe MexAy JYYIIHUM U XyALIUM
pe3y/IbTaTOM COCTaBJIsIeT 2 roja.
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Ta6auya 4 - CpedHue 3Ha4eHUs OCHOBHbIX 08yX KoMnoHeHmMo8 SF-36 no sospacmam (N=50)

Bospacr Kommraecrso (N) PH MH
19 5 81,4 80,0
20 6 67,5 49,8
21 5 46,7 34,9
22 7 71,8 54,5
23 6 61,0 57,6
24 12 69,1 46,2
25 2 75,9 66,2
26 3 67,5 60,1
28 2 58,1 37,1
29 2 68,4 54,3
Cetivac u Bo BpeMs mnaHgemMun COVID-19 wuHbeKknuH, TaKk Kak He HMeeTCs IOJIOXKHUTENbHbIHI

JIMarHo3 KOPOHABHUPYCHOM HWHQEKUHH INOATBEPXKAAICH
C TOMOIBIO 3TOr0 MeTojAa. B jgaHHOM wHcciejoBaHUU
MBI MOJIeJIUJIK PEeCHOH/IEHTOB Ha JBe Ipynnbl. B mepsyio
Tpynny BXOAWIM CTYAEHTBI, KOTOpble TOYHO 60seau
KOPOHAaBUPYCHOH HHeKIMeHd, TaKk Kak y HUX HMeJcs
MoJI0XKUTeJNbHBIA pe3ynbraT [IlIP-Tecta. Bo BTOpylo
Tpynny Mbl OTHECJH OCTAaJbHBIX, T.e. TeX, KTO He GoJjies
WJIM UMeJl HeNIOATBePXKAeHHbIN IMarH03 KOpPOHAaBUPYCHOM

pe3yJbTaT WM MMeeTCs OTPULATeJbHbIH pe3ysibTaT. B
X0Jle MCC/Ie[JOBaHUs OCHOBHOH 3aiayell CTOSJI0 CPAaBHUTD
CyO'beKTHBHOE Ka4yecTBO >KM3HHU MEXJy ABYX rpymnm. B
Tab/MIe 5 nMpeAcTaB/eHbl CpeJiHUEe 3HAUYEeHUsI OCHOBHBIX
JBYX KOMIOHEHTOB aHKeTbl SF-36. OTMeuaeTcsl siBHad
pasHMIIAa B Tpynnax, a MMEHHO pe3y/bTaThl IOKa3aJu
3HAYMTEJbHO 60Jiee HU3KKe NI0Ka3aTesd B IepBOH rpymnme
(TTIIP+), yem Bo BTOpOU rpymme (TIL[P-).

Ta6auya 5 - CpedHue 3HaueHus1 0CHOBHbIX 08X KoMnoHeHmog SF-36 @ 3agucumocmu om pezyabmama I1L]P-mecma (N=50)

Kommonent SF-36 TIIP
TlonosxurenbHBII OTpuiareIbHBIN/HE TPOBOIUIICS
PH 58,4 78,9
MH 441 65,3
[locie 6bLT HpoOBefieH CTAaTUCTHYECKMH aHaiau3 BbIGOpok. [lo  pesysbraTaM  KOTOpOro, ypoOBeHb

NpUMEHEHHEM T—KpI/ITepI/IH CTb}OAeHTa AJ1d He3aBUCHUMBIX

06cyxaeHue

B cpesiHeM, peclIOHJEHTHI ObLIM 60Jiee UIN MeHee
YA0BJIETBOPEHBI CBOMM KayeCTBOM >XKU3HHU. CaMble HU3KHE
NOKa3aTesJM HaXOAMWJHUCh B KOMIIOHEHTaX pOJIEBOTO
GYHKIIMOHMPOBAHUS, O6YCIOBJIEHHOIO 3MOLMOHAIBbHBIM
coctrosuueM (RE), mncuxuyeckoro 3popoBbsa (MH) wu
’)KM3HEeHHOU akTuBHOCTH (VT).

O/1HAaKO eC/IM NPOBECTH KOPPEJIALMIO MEX/Y JIByMsI
Bbl/Ie/IEHHBIMU TPYNIIAMHU, TO Mbl YBUJUM SIBHYI0 Pa3HULY
B IIOKa3aTeJsX, 0COGEHHO B KOMIIOHEHTE MEHTaJbHOI0o
370poBbsi. /JlaHHbIe pe3y/JbTaTbl MOLYT YKasblBaTb
TOJIBKO Ha IBHOE HEraTHBHOE BJIMSIHUE KOPOHABUPYCHOU
HHOeKUUU Ha KauyecTBO »KU3HHU cTygeHToB HAO
«MeJMIMHCKUH yHUBepcuTeT AcTaHa». [103TOMy MBbI
CYUTaeM, YTO HeOOXOJUMO INPOBOJUTH JasbHeHlue
MCCJIe/IOBAaHUS 10 U3YYEHHIO JAHHOT'O BIMSIHUSA U METO/jaX
npodUIAKTUKH.

B uccnedosanuu npucymcmeyrom — Hekomopble
o2paHudeHus. Bo-mepBBIX, KOJIMYECTBO PECHOHJEHTOB
TOYHO HEOOXOAMMO YBEeJHYMBATh, YTOOLI IOJYYH/IAChH
GoJiee penpe3eHTAaTHBHAas BbIOOpPKA. Ham e He
MOJIYYUJIOCh OXBAaTHUTb OOJIbIIEe KOJUYECTBO CTYJLEHTOB
Ha JJaHHBI MOMEHT. Bo-BTOpPBIX, HAMHOTO 3¢ peKTHBHEE
Ob1JIO Obl MPOBOAMUTD MCC/IEL0BAHUE JiBAa pasa, [0 UM BO

BbIBOAbI
KoneyHo, Heob6XoA¥MMO IOHMMaTb, YTO Ha
IICUXHUYeckKoe 3/10pOBbA OKa3bIBalOT He TOJIBKO

3a00JIeBaHUs, A 3MOIMOHAJIbHBIA (GOH OmpeseseHHOTO
yesioBeKa. bosiee TOro, yuuTeiBasi 0GCTaHOBKY B MHUpE,
OXKH/IaHHWe YXYJIIEeHUs ICUXUYECKOTO 3/10pPOBbsS OyZeT
O4YeBUJHBbIM. Tem He MeHee, Y4YUTbIBasd pPe3yJIbTAThIl
JIAHHOTO HCCJIeZIOBaHUS], HEOOXOAUMOCTb B JlaJbHEHIINX
yIIy6JeHHBbIX ~ UCCIeOBAaHUSAX KACAaTeJbHO BJIHSHUSA

26

CTaTUCTUYeCcKol 3HaYnMocThb cocTaBu <0,001 (p<0,001).

BpeMsi 3a00JieBaHUsT M 4Yepe3 HEKOTOpOe BpeMs IocJe
(rog MUHHUMYM), 3TO Aajo Obl 6Gojiee SIBHYI KapTHHY
BJIMSTHUS] KODOHABUPYCHOU MHPEKLMH HA Ka4eCTBO XKU3HU.
B-TpeTbuX, HEOOXOJHMMO OTCJEXHUBAThb KaKHe HMEHHO
OCTaTOYHbIE WJIM JIOJITOCPOYHbIE OKa3bIBAIOT BJIMSIHUE
Ha COCTOSIHME 3/10pPOBbsi YeJI0BeKa MO0CJI€e NIepEHECEHHOT0
3a6o/ieBaHUs, 4YTOObl B OyAylleM 3aHUMaTbcs 6oJiee
addekTUBHOM NPOPUIAKTHUKOMN NOCAEACTBUM.

OzHaKo pesyJbTaThl HaLIMX HCCIeJ0BaHUN
He CTald OTJIMYHBIMU OT MHOTMX JPYruX, KOTOpble
NPOBOJMJIUCL MO BCeMy MHUpPY. Tak B HEKOTOPBIX
UCCJIe/IOBAHUSAX OCOOEHHOCTBIO IOKasaTesed sBJISAJIACH
CTPYKTYpHasi pa3HULa IPe/bsAB/IsIEMbIX XKaJ100 MALUEHTOB
NepeHecIIuX pa3Hylo GpopMy KOPOHABUPYCHOH HHQEKIHH.
Y nauueHTOB ¢ ocTpoit ¢opmoit COVID-19 (<4 Hegesb)
Obl1a CTpOrasi 3aKOHOMEPHOCTh B 6aJlyiax, caMble BbICLIHE
N0Ka3aTeJsU ObLIM B yHKTe UHTEHCUBHOCTHU 604 (63,5),
a caMmble HU3KHME B OQU3MYECKOM (YHKIMOHUPOBAHUHU
(53,2) [12-15]. OpgHako y MaLUEHTOB C JJIATEJbHOU
dopmoii  COVID-19 (>4 Hefesnb) 3aKOHOMEPHOCTH B
GaJslylax He HabJII0Jja/I0Ch, 32 UCKJIIOYEHHEM CHU)KEHHOTO
MEHTAJIbHOTO KOMIIOHEHTa, B OTJIM4YHEe OT (PU3UYecKOH
cocTaBssoe [16-21].

KOPOHABHUPYCHOM MHOEKIMH Ha KayeCTBO IKHU3HHU
TOJIbKO ToOBbIIIaeTcsa. [103TOMy HeO06X0AMMO HPOBECTH
JONOJIHUTE/IbHbIe HKCCIe0BAaHUs COCTOSIHUSA 3/0pPOBbA
M kadectBa ku3HuM nocse COVID-19, wucnonbsys
CTaHJApTHble MHCTPyMeHThl Ajd usMepeHusa HRQoL,
Takue Kak EQ-5D wu SF-6D, a Takke cnenududeckue as
JlaHHOT0 3260/1eBaHUS.




AcmaHa meduyuHarnbiK XypHarnbl. - 2024 - Ne2. - Tom 121

Kpome Toro, BaXKHO [106aBUTh JONOJTHUTEJIbHBIE KOoH}IMKT HHTEpecoB: aBTOpPbI COOOIIAKT 06
BOTPOCHI O CHUMIITOMAX, COMYTCTBYIOIMX 3a00JIeBaHUSAX  OTCYTCTBHUU KOH(JIHUKTOB HHTEPECOB.
U BbISIBJIEHUU [IelIPECCUH y MAallMeHTOB, IepeHecIInx ®UHAHCHPOBaHMe: He POBO/MIOCD.
COVID-19.

Bksiaz aBTOpOB. Bce aBTOphl B paBHOU Mepe
NpUHUMAJIM y4yacTHe B NPOBEJEHHUU UCCAeJOBaHUA U
HallMCaHWUM JAHHOM CTaThHU.
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Tyitinaeme

2020 xcwladbiH Haypwiz atibiHda COVID-19 naHdemusicbl HapusiiaHFaHHaH 6epi xcypzizineeH 3epmmeyaep aypydsiH candapbsiH, COHbIH
iwiHde cumnmomoapdbly KeH ayKbIMbIMEH JHCaHEe eMip candacblHa mepic acepimeH cunammanamoiH «¥3ak COVID-19» aypysiH aHblKmayra
6arbimmanrad. Kazakcmanda COVID-19-0biH y3aK mep3imodi caadapst mypaasl 3epmmeyaep xcemicnelidl, 6ya Koramoslk deHcayablKmbl
muimdi 6ackapy ywiH Kocbimuia 3epmmeysep meH beszinepdi dugpdeperyuandsl duazHocmukaaay Kaxcemminiein kepcemeoi.

3epmmeydiy makcamul: «Acmana meduyura yHusepcumemi» KEAK cmydenmmepiniy kopoHagupycmblK UHgekyusidaH Ketiinzi emip
canacwlH 6aranay.

ddicmepi. 3epmmey KesiciM naparuiHa Ko KOUFAHHAH KelliH 63 epKiMeH kambickaH «Acmana meduyuHna yHusepcumemi» KEAK
cmydeHmmepi apacviHda xcypeisindi. Pecnondenmmepdi eki monka 6e.10i: pacmaaraH sxcave pacmaamaran COVID-19 6ap cmydeHmmep.
¥natinap Microsoft Excel apkbLibl ecenmendi sjcane masadayaap mayecia yazisep ywin IBM SPSS Statistics scaHe maye.ici3 yazinepee apHanraH
Cmblodenmminy T-mecmi apKbLabl OpbIHOANObL.

Hamuoiceci. 2023 xcbla0blH Haypbi3vl MeH 2024 jicbladbly KaHmapbsl apaaviFrsiHda Acmaxa mMeduyuHa yHusepcumemiwiy 50 cmydeumi
apacwlHoa Jicypzizineer sepmmey eki monmul KamMmblobl: pacmanraw (29 adam) scane pacmaamarau (21 adam) COVID-19 6ap cmydenmmep.
Kamvicywviaap apacvinoa 31 atien scamne 19 ep adam 6040bl, onapdbiy opmawa xcacwl 24 xcac. Omip canacwt SF-36 cayasHamacsl apKblabl
6aranaHobl, 01 PusuKaablk GYHKYUAHbLIH xoFapul deqeellin (84,1%), peadik Kuiamemme kelibip wekmeyaepdi (58%) siaHe ncuxukaavlk
deHcayblKmbly opmawa 6y3viaybii (52,9%) kepcemmi. Bipikmipineen komnoHeHmmepdiy opmawia mMaHOepiHOe HcbIHbICMap MeH H#ac
monmapbe! apacsiHda a3 aliiblpmawblablk 6010bl. Student's T cblHaFbl apkblLabl cmamucmukaaslk maaday pacmaaraw COVID-19 (IITP+)
6ap cmydenmmepdiy emip canacvlHbly Kepcemkiwmepi jxcokmapmeHr canvicmuipranda (IITP-) aiimapavikmaii memeH ekeHiH Kepcemmi,
cmamucmukablk Maybl30blablk deHeetii p<0,001.

KopbimbiHObl. [Icuxukanblk 0eHcayablk aypyra FaHa emec, IMOYUOHAA0bIK (hoHFa da 6aliiaHbicmbl. 9AeMIIK OKUFaaap asicblHOa
NCUXUKAbIK 0eHCay/blKmblH Hawapaaysl Kymiayoe. /lecenmeH, 3epmmey Homuxcenepi Kogud-19-HbiH emip canacbiHa acepiH odaH api
3epmmeydiy MaHbI30bLIbIFbIH Kepcemedi. CmaHdapmmul dHcaHe COVID-19-Fa maH emip cypy canacvl KypaadapblH hatidanaHy apkblabl
KOCbIMWa 3epmmeysep YCbiHbIAAObL.

Tytiin ce3dep: COVID-19, koponasupycmolk ungekyus, SARS-CoV-2, emip canacwL.

Changes in Health-Related Quality of Life after Coronavirus Infection (COVID-19)
in Young People
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Abstract

Research following the declaration of the COVID-19 pandemic in March 2020 has focused on identifying the consequences of the disease,
including "Prolonged COVID-19", characterized by a wide range of symptoms and negative impact on quality of life. There is a lack of research
on the long-term consequences of COVID-19 in Kazakhstan, which emphasizes the need for additional research and differential diagnosis of
symptoms for effective population health management.

Objective: to evaluate the quality of life of students of NJSC "Astana Medical University" after coronavirus infection.

Methods. The study was conducted among students of NJSC "Astana Medical University” who voluntarily participated after signing
consent. The respondents were divided into two groups: students with confirmed and unconfirmed COVID-19. Scores were calculated using
Microsoft Excel and analyzed using IBM SPSS Statistics and Student's T-test for independent samples.

Results. The study, conducted between March 2023 and January 2024 among 50 students at Astana Medical University, included two
groups: students with confirmed (29 people) and unconfirmed (21 people) COVID-19. There were 31 women and 19 men among the participants,
the average age was 24 years. Quality of life was assessed using the SF-36 questionnaire, which showed a high level of physical functioning
(84.1%), some limitation in role functioning (58%), and moderate impairment in mental health (52.9%). The mean values of the combined
components showed little difference between genders and age groups. Statistical analysis using Student's T-criterion showed significantly lower
quality of life scores in students with confirmed COVID-19 (PCR+) compared to unconfirmed (PCR-), with a level of statistical significance of
p<0.001.

Conclusion. Mental health depends not only on illnesses but also on the emotional background. In the context of world events, mental
health is expected to deteriorate. However, the results of the study emphasize the importance of further research on the effects of Covid-19 on
quality of life. Additional studies using standardized instruments for measuring quality of life and those specific to COVID-19 are recommended.

Keywords: COVID-19, coronavirus infection, SARS-CoV-2, quality of life, HRQoL.
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OpuauHanbHaa cmames

BoccTraHoB/IeHH e MeJIKOM MOTOPHUKH C IOMOIIBI0 3K30CKeJIeTa KUCTH
Yy NIallM€HTOB C uepeﬁpam,m,lM HHCYJIBTOM
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Pe3some

CogpemeHHble Memodbl 80CCMAHOBAEHUSI NAYUEHMO8, NepeHecuux YyepebpaabHblll UHCYAbM, S8AI0MCS1 04eHb 80CMPe608aAHHbIMU
8 €8s13U C 8bICOKOU yacmomol uHea.nudusayuu nocsae yepebpasabHo20 UHCyabma Kak 8 Kasaxcmawe, mak u 3apy6esicom. Heobxodumo
dasbHeliulee paszgumue npoyeccos8 SHeOpeHus U peaausayuu peabuaumayuoHHbIX Meponpusimull nayueHmam noc/ae yepebpanbHO20
UHCY/IbMA € NOMOWBI0 HOBLIX U I hekmuaHbIX Memodos 80CCMAHOBACHUSL.

Lleav uccaedosanus: oyeHumsv 3IPHPHeKkmueHOCMb B0CCMAHOBACHUS] MEAKOU MOMOPUKU C NOMOWbIO 3K30CKesemda Kucmu y
nayueHmog ¢ yepebpanbHuIM UHCYAbIMOM.

Memodusl. Hamu 6bi10 06cnedogaro 80 nayueHmos, nepeHecuux UHCY/1bm, Komopble Haxo0UuAuUCb 8 pAHHEM 80CCMAHOBUMEeNbHOM
nepuode (He no3dHee 6-mu Mecsye8 Nocje nepeHeceHHo20 YepebpanbHO20 UHCYAbMA) 8 YC/A08USIX amMOy/1amopHo20 npuema Ha 6ase
peabusumayuoHHbix YeHmpos «Helipou» 8 2opodax Kapazanovt u Acmana. Pe3yibmambul @cex yuacmaylowux 6bliu oOyeHeHbl HA 1-e u
30-e cymku peabusumayuu WKaabHbIMU Memodamu duazHocmuku (uHdekc bapmeaa, wkaaa PaHkuH, wkaaa NIHSS, mecm pyku @penuaii,
mecm Bosvga, onpocHuk Hecnoco6Hocmu gepxHell koHeuHocmu Dash-mecm) u memoodamu KAUHUYECKOU OYeHKU CO2/aCHO UMerUueMycs
KAUHUYECKOMY NPOMOKO/1Y QUAZHOCMUKU U 1eYeHUS] U KAUHUYEeCKOMY CeCmMPUHCKOMY PyKo8odcmay.

Pe3yavmamel. [lo nokasamessm Hezagucumocmu nayueHma, GyHKYUU U MeaKoU MOMOPUKU Napaau3o08aHHoll pyKu nayueHmos npu
MedHc2pynnosom cpasHeHuu K koHyy 30-Xx cymok ucc1edosaHust Haubos1ee 00CMO8epHO 3HAYUMO U3MEHUAUCL nokasameau uHdekca bapmena,
mecma Boavga, Ppenvati u DASH mecm. B peaynemame npouseedeHHOll cpagHUMeibHOU 0YeHKU cmeneHu UH8aAudu3ayuu no wkaje PAHKUH
u Hegposiozuyeckozo depuyuma no wkase NIHSS evisig1eHbl docmogepHo He 3HaYUMble UsMeHeHUsl (8 oboux cayuasix npu p>0,05).

Bvigodvl. B xode uccsnedosaHusi 6bl10 8bISI6/AEHO 3HAYUMENbHOE NOo8blueHUe @YHKYUOHANbHO20 COCMOSHUS NAYUEHIMOos,
noecedHe8HOl AKMUBHOCMU, YAYHWUAACL PYHKYUS NOPANXEHHOU PYKU, CHU3U/AACL CMeneHb Hespo/102Uu4ecko20 cmamycd NnayueHmos Uu
cmeneHb HapyuweHusi MeAKou MOmopuku. B pesyibmame pabomul y nayueHmos yayqwuaucb HA8bIKU, He06X00uMble 015 N08CeJHe8HOU
JHCUSHU.

Kouesble cno8a: sk3ockesiem Kucmu, peabuaumayus, po6omusupo8aHHas cucmemd, 80CCMaHo8/1eHue, YepebpanbHbulii UHCYAbM.
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BBeaeHue

WHcynbT ABJISIETCA OCHOBHOH IPUYMHOU
MHBaJIUJHOCTU He TOJbKO B KasaxcTaHe, HO U BO MHOTUX
cTpaHax mupa [1-5].

[lopaxxeHne  BepxXHUX  KOHEYHOCTEH,  4acTo
BCTpeyvalollieecss IMpU IepebpajJbHOM HHCYJbTE, HMeeT
paspylrTeNbHble TOCAeACTBUS KaK JJs MOBCEJHEBHOMH,
TaKk U NPodeCcCHOHATBbHOW XKU3HU JIIOJEeH, MepeHecInx
HHCYJBT [6-11].

[lpy 3TOM HapylleHHe MeJKOH MOTOPUKH pPYyK
KaK Cepbe3HOe OCJ0KHEHHE MPU HHCYJIbTE BKJIIOYAET
TPYAHOCTH C ABMXKEHUEM U KOOPJUHALMEHN PYK U NaJIbLEB,
YTO JIMLIAET BO3MOXXHOCTHU CAMOCTOSITEJNbHO BBINOJIHATH
MOBCeIHEBHbIE QYHKLHOHAJIbHBIE 331a4l U NPUBOJUT K
CHIDKEHMIO KayecTBa )Ku3Hu [12-15].

BoccraHoBieHMe  QYHKLMHM DPYKH METOJAMH,
aKTHUBU3UPYIOLUIMMHU NPOLECChl HEHPOIIACTUYHOCTH 110CJIe
WHCYJIbTA, MOXET ObITh 0C060 HEOBXOAMMO /11 aKTHBHOTO
HUBEJIMPOBAHUS HEBPOJIOTMYECKOI'0 U GYHKIMOHAIBHOTO
JebunuTa M ONTHMAJbHOTO BHEJPEHUs MalUeHTa
B MHKpOCOLMYM, BO3BpallleHHe K mnpodeccuy, 4YTO
NPO/IOJDKAET  OCTABaThCs I[EPBOCTENEHHOM  3azavyei
HEBPOJIOTOB, PeabUIUTOJIOIOB U CIELHAJUCTOB CMEXHbIX
AucuuninH [15-20].

B HacTosiee BpeMs CYILLECTBYET
60JIbIIOE  KOJIMYECTBO  pA3HOOGPAasHbIX  METOJOB,
BOCCTaHaBJIMBAIOLINX byHKLHIO DYK, BKJIIOYas

MEJIKYI0 MOTOPHUKY: MeTOZbl 3epKa/lbHOW TepamnuH,
OrpaHUYMTEJbHON Tepanuy, BUPTYaJbHOH pPeasbHOCTH,
po6oToTepanuy, OpTone udeckol Tepanui. B To e BpeMs

Marepuaa u MeTobI

Hamu 66110 06c1eg0Bano 80 nmanueHTOB, KOTOpbIe
HAaXOOWJINCb B pPAaHHEM BOCCTAHOBUTEJIbBHOM Ilepuone
(He mo3aHee 6-TH MecsileB 1ocje MepeHeCeHHOro
1epebpasIbHOI0 HHCYJbTa) B YCJIOBHUAX aMOyJaTOPHOTO
npueMa Ha 6a3e peaGUIMTALMOHHBIX IIeHTPOB «HeHpoH»
B ropogax Kaparanzsl u ActaHa.

KputepusMu psisi BKJIIOYEHUS] B HCC/IeJJOBaHUE
ObLIM: SICHOE CO3HAaHWe; HaJW4yuhe HapylleHud QYyHKIUU
DYKH W MeJIKOH MOTOPUKH; OTCYTCTBHE IOBTOPHBIX
1epebpasbHbIX HHCYJIBTOB B aHaMHe3e; OTCYTCTBUE
KOTHUTHUBHBIX HapyluleHUd mno 1mkajse MMSE (28-
30 OGauoB) W COMYTCTBYWIIMX  3a60JIEeBaHUH,
CONPOBOX/AIUIMXCA ~ KOTHUTHUBHBIMH  HapyLIeHUSIMHU
(6osesnp I[lapkuHcoHa, sHUedanonaTtus laiisg-BepHuke,
aJIKOTOJIbHAs 3HIedasonaTus U Ap.), 3aTPYAHSIOLIUX
NOHMMaHHUe UHCTPYKIUH, pPEBMaTOJIOTMYECKUMU
npo6seMaMu (HaJu4yhe KOHTPAKTYp, BbIPAKEHHOTO
60J1eBOTO CHUH/IpOMa), MeIlaIUX MPOBE/IEHUIO
WCCJIe/IOBAHUS; OTCYTCTBHUE OCTPbIX M XPOHHUYECKHUX (B
CTaIUM  JIeKOMIIEHCAllMM) 3a00JieBaHUNA BHYTPEHHUX
OpraHoB; HOANHMCAaHHWE UHPOPMHUPOBAHHOTO COIVIACHS Ha
y4dacThe B HCCJe/I0BaHWH; COBEPLIEHHOJIETHUH BO3pacT
Y4YaCTHHUKOB.

KpuTtepuamu As UCK/IOUeHUs ObLIN: OTCYTCTBUE
SICHOTO CO3HAHMS; Ha/JM4uKe NOBTOPHOIO Iiepe6pajbHOro
WHCy/bTa B aHaMHe3e, 06oJjiee Tpex JieT C MOMeEHTa
pa3BUTHSl  LepebpajJbHOTO  HHCY/IbTa;  OTCyTCTBHUE
HapylleHUH QYHKUUM PYKH H MeJKOH MOTOPHKHU;
HaJIM4Me KOTHUTUBHBIX HapyueHUd mno mkaie MMSE
(28-30 6GamynoB) W COMYTCTBYWIIUX 3ab60JeBaHUH,
CONMPOBOX/JAMIINXCA ~ KOTHUTHBHBIMM  HapylLIeHUSMH
(6ose3np I[lapkuHcoHa, sHUedanonatus laiisg-BepHuke,
aJKoroJibHasl sHuedasonaTuss W Ap.), 3aTPYAHAIOLIUX
NOHUMaHWe UWHCTPYKUUH, M  peBMaTOJIOTMYeCKUMH
npo6jeMaMy (Hajlu4yue KOHTPaKTYyp, BbIPQXKEHHOTO

30

MU CYLIECTBYIOIEM aCCOPTUMEHTE METO/J0B COXPAHSIETCS
BbICOKasi IOTPEGHOCTh B OCBOEHHMM U BHeJPEHUH
HOBBIX, 0ojiee 3GGEKTUBHBIX METOJOB, MO3BOJISAIOIINX
3¢ dEeKTUBHO BHEPUTH MallMeHTa B MUKPOCOLUYM IOCJIe
HUHCYJbTA [21-24].

B mociegHue roApl  0CO6GYI  aKTyaJbHOCTh
NpUOGpEeTAOT HCCie0BaHus, MOCBSILIlEHHbIE
HCIOJIb30BAHUI0 POGOTHU3UPOBAHHBIX TPEHAKEPOB JIJist

BOCCTAHOBJIEHUsI  JIBUTATeJbHbIX OGYHKLUM BepxHeHl
KOHEYHOCTH [26-29].

TakuM o06pasoM, y4YuTHIBasA, 4YTO BbICOKas
yacToTa  MHBaJWJu3alMd  BCAeACTBHE  HHCY/bTa
00yC/IaBJAUBAKT BBICOKYI MOTPEGHOCTH B 3 PEKTHUBHBIX
peabuIMTallMOHHBIX MepONpPUATHUSX, B cBeTe
BBILIEH3/I0KEHHOTO TEePBOCTENEeHHYI0 Heob6X0JUMOCTb
npeAcTaBJsieT usydyeHue BJIMSIHUSA HOBBIX
MHHOBAIlMOHHBIX MeTOJ0B BOCCTAHOBJIEHUS] MeJKOH

MOTOPUKH MAIl[MEHTOB, OJHHUM H3 KOTOPbIX SIBJISIETCS
peabunuTtanuoHHasg cuctemMa ReHand B Buze msArkoro
pPOGOTHU3MPOBAHHOIO  3K30CKEJEeTa, HHTErPUPYIOLIEro
aKTUBHYIO W  IaCCUBHYI0 TPEHHUPOBKY  CHCTEMOH
peabunuTtanuu pyk [30].

Ilesb Mccaeg0BaHUA: OLEHUTb 3PPEKTUBHOCTH
BOCCTAHOBJIEHUS] ~MEJKOM MOTOPUKH C  IOMOLIbIO
9K30CKeJleTa KHUCTH Yy TMAlUEHTOB C IiepeGpasbHbIM
UHCYJIBTOM.

60J1eBOTO CHUHJpOMA), MelanIUX MPOBeIEHUIO
WCCJIe[JOBAaHNs; HAJW4YHe OCTPbIX M XPOHUYECKUX (B
CTauM JeKOMIIeHCaluu) 3aboJieBaHUM BHYTPEHHHUX
OpraHoB, a TaKXe HaJu4Yhie IMPOTHBONOKA3aHUHN
COIJIACHO KJIMHUYECKOMY CEeCTPHUHCKOMY PYKOBO/JCTBY
«PeabuiMTalMOHHBIE MEPONPUATHUS TPU  HUHCYJIbTE»
(KCP) wu nmpoTokosia JUAarHOCTUKH W JiedeHHUs
«MenunuHckass peabusutanusg 3-ro  3rama»  ([14J1)
(yacTo mMOBTOpSAIOIIMECS WM OOWUJIbHBIE KPOBOTEUYEHHS
pPa3/IMYHOr0 MPOUCXOXKJeHUs; (ebpuybHasA JIMXOpajKa
WIn cy6debpusibHas JIMXOpasKa HEU3BECTHOTO
MPOUCXOXK/JEHHS; OCTpble MHQPEKIMOHHbIE 3a60JIeBaHMUS;
OCTPBIH OCTEOMHEJIUT; OCTPhIH TPOMO03 IJIyGOKUX BEH;
OCJIO)KHEHHble HapyIIeHWs pPUTMa CepAla, CepAedyHOH
HEJJOCTATOYHOCTH; aKTHMBHasgl cTaAus Bcex Qopm
Ty6epKy/ie3a;  3JI0OKaueCTBeHHble  HOBOOOGpPAa30BaHMUSA
(IV xsnuHM4Yeckass rpymnna); HEAOCTATOYHOCTb QYHKIHUH
nbixaHus Il cremeHn U GoJiee; pas3jiMyHble THOHHbIE
(1eroyHbIe) 3a60/1eBaHuS, npu 3HAYUTEJNbHOU
WHTOKCHUKALUY; 3a60/IeBaHUs B CTAZUU JIeKOMIIEHCALUH,
a IMEHHO, HEKOPpEeKTHpyeMble MeTabondecKre 601e3HU
(caxapHblii JguabeT, MUKCeJ[eMa, THPEOTOKCUKO3 |
Apyrue); QyHKIMOHaANIbHAs HEAOCTATOYHOCTb Ie€YeHH,
no/pkenygodHon okesiespl Il crenmenu; snusencus B
NPUCTYIHBIA TEepuoJ; TICUXAYeCKHe 3aboJieBaHUSA C
Jecolyaar3anyel JMYHOCTH, C paCCTPOMCTBOM 3MOLIMU U
NOBeJIeH!s; THOMHbIe 60JIe3HU KOXKH; 3apa3Hble 60J1e3HU
KOXM (4ecoTka, rpubkoBble 3abosieBaHUS U Jpyrue);
aHemusi ¢ ypoBHeM Hb 90 r/nm u HuUXe), OTCyTCTBHE
MO/ MHMCAaHHOTO HHPOPMHUPOBAHHOIO COIVIACHUS HA ydacTHe
B HCCIe[OBAaHUH;  HECOBEPIIEHHOJETHHUH  BO3pacT
Y4aCTHUKOB.
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Bce ywacTBymooumue 6bIM pasfiesieHbl Ha /[iBe
IPyMNIbl, KOTOPbIE UCXO/HO [0 YPOBHIO HEBPOJIOTUYECKOTO
nedunurta, HapyueHUss QYHKIMH BEePXHUX KOHEUYHOCTEH
ObIJIM CONOCTABUMBI K 1-M CyTKaM HCCIe[0BaHHs, a TAKXKe

WcclelyeMble TPYIIbI OGbIM CONOCTAaBHMBI IO MOJIY,
BO3pPAcCTy, TUIY WHCYJIbTA U CONMYTCTBYIOIEH MaTOJIOTHUH,
4yTo npezacTaBseHo B Tabuue 1.

Ta6auya 1 - PacnpedesieHue yyacmayowux no nojy, 03pacmy, muny uHcy/1bma u conymcmeyroweti namoaozuu

I/Iccnen;zle;:gl(()e) TPYIIIEL My»:;gl HEbL Hcelz;?)ﬂ HEL igiﬁgff Nuemuuecknit lemopparuuecknit AT nBC
O“Ho‘a(fliig)pyma 60% 40% 54,8 40% 60% 70% 45%
ROHTPO@;L‘ZS)FW i 55% 45% 54,6 45% 55% 65% 50%

Bce mamueHThl ObLIM oOlLieHeHbI B 1-e u 30-e
CYTKU HCC/Ie[OBaHUsl (IO OKOHYAHHUIO peabUJIMTALUU)
IIKaJbHBIMU MeTOJaMHu AUArHocTUKU (MHJekc Bapreia,
mkana P3aHkuH, mkana NIHSS, Tect pyku ®PpeHuai,
BoJibda, ONPOCHUK HECIOCOGHOCTH BepXHENH KOHEUHOCTH
Dash-TecT) 1 MeTojaMU KJIMHUYECKOU OLIEHKH COTJIACHO
nMemwlIlemycsa kiamHudeckomy 111 u KCP.

XapaKTepucThKa MeToJ0B JedyeHus. [lo MeToay
BO3/JIECTBUsI MALMEHThl ObLIM MoJpas/ieJieHbl Ha JiBe
IpyIIbl: KOHTPOJIbHYIO (40 HanueHTOB) M OCHOBHYIO
(40 napMeHTOB), B OCHOBHOM Trpylle HalUeHTbI
JIONIOJIHUTENBHO K CTAaHAAPTHOH  peaGUIMTaLUU
NoJIy4aJld po60TU3MPOBAHHYIO Tepalnuio. Y4acTBYHOLIMe
B HCCJE[0OBaHWMU MALMEHTbl B 00eUX Tpynnax HMeJsH
UCXOJIHO CONOCTaBUMble Pe3y/NbTAaThbl MO HCCJIELYEMbIM
IIKaJiaM, CONYTCTBYMOLIeH MaTOJOTMM, THUIYy HHCY/IbTA,
BO3pacTy U moJy. CTaHJapTHble METOAbI peabUIUTaLUU
(cooTBeTcTBeHHO KjauHu4Yeckoro IIJIJI Ne94 "Tperuit
3Tan (no3zHui) MeAUILMHCKON peabUIUTaALUH.
[Ipodunbp "HeBposioruss u Hellpoxupyprus" (B3pocJible),
yTBepJjeHHOro O6'be/JUHEHHON KOMHCCHH 0 KayecTBY
MEAMLMHCKUX  ycIyr  MHHHCTpA  34paBOOXpaHEHHs
Pecny6sinku Kazaxcras ot 14.05.2020 roga) [31].

BoccTaHOoB/IeHHE MEIKOH MOTOPHUKH 9K30CKEJIETOM
KUCTH. [IporpaMMHoO-annapaTHbId KOMIJIEKC 3K30CKeJeT
kuctu (ReHand), oGecrneyuBarmoumuii BOCCTAaHOBJIEHUE U
TPEHUPOBKY MapajM30BaHHbIX MasbleB IMOBPeXAEHHON
PYKH C MHCIOJIb30BAaHMEM HWHHOBAaLMOHHOIO MeETOAA
3epKaJIbHOrO0  MOBTOpa  paboThl  3/0pOBOH  pyKH
IOCPEe/ICTBOM CUMTBIBAHHUS ABMXKEHUH C HaZleTOH Ha Hee
CEHCOPHOM IepYaTKH U epejaud aHaIOTHUHBIX e CTBUI
Ha peabUIMTALMOHHYIO NepyaTKy, KOTopas 3acTaBJjseT

Pe3ysibTaThbl

B pe3ysnbraTe NpPOBEJEHHOrO  MCC/IEL0BAHUSA
y TMalMeHTOB C Iepe6GpajbHbIM HHCYJBTOM 6blia
npousBe/leHa CpaBHUTe/bHAsA OlleHKa QYHKIMOHAJIBHOU
HE3aBUCHMOCTH MALMEHTOB, HX HEBPOJOIMYECKOro
JebrLuTa, BKJII0Yas COCTOSTHUE GYHKIUU UX TOPAKEHHON
PYKHU U CTeleHb HapylleHHUs MeJKOW MOTOPUKU Ha poHe
HCII0/Ib30BaHUs POGOTH3UPOBAHHOH Tepaluy 3K30CKe1eT

KUCTb IIOBPEX/JEHHOM pPYKH B TOYHOCTH IOBTOPSITH
JBKEHUST  3JJ0pOBOM  PYKHU. PeabunutanuoHHas
CHCTeMa 3K30CKeJleT KUCTU COYeTaeT B cebe TUOKYIo
POGOTOTEXHUKY U HEUPOOUOJIOTHIO.

Bbuin  Mcnosib30BaHbl HporpaMmbl  Microsoft
Excel 2010 u Buocratuctuka (Primer of Biostatistics by
Stanton A. Glantz). /locToBepHOCTb pas3iuyus MeEXAY
CpeflJHUMH 3HAYeHUAMHU oOlpejessjack C MOMOIIbIO
t-xputepusi CtbioseHta (p=0,05). /[liag omnpezeneHus
HaJIN4YUsI/OTCYyTCTBUS JIMHEHHOM B3aMMOCBS3U MeXAy

KOJIMYECTBEHHBIMM  NEPEMEHHbIMH  PaCCYUTHIBAJICS
K03)PULIMEHT TUHEHHOU KOppEeISLUU.
KayecTBeHHBbIE niepeMeHHble OMHCBIBAJIMCH

abCOJNIIOTHBIMM W OTHOCUTEJbHbIMM (%) dYacToTaMH.
[Tocko/IbKY NpH HpOBEpPKe THMIOTe3bl O HOPMAaJbHOM
pacrpefieleHHd  JJAHHBIX C  IOMOILbIO  KPUTEpUs
KosMoropoBa-CMHUpHOBa He BCe JIaHHble HUMeJH
HOpMaJIbHOE pacnpejieieHue, 6blJId IPUMEHEHBl METO/bI
HelapaMeTpU4YeCcKOH CTaTUCTUKU. [l omlpesiesieHUs
Ha/U4Msg  WJIM  OTCYTCTBMS ~ DPA3JMYUA  JJAaHHBIX
Mexay rpynnamu B l-e u 30-e CyTKM HCCJIeLOBaHUS
paccuuTbiBasicsd Kputepuil [lupcona (kputepuit x2). [pu
p<0,05 cyMuTaNUCh [JOCTOBEPHO 3HAYUMBIMU OTJIUYUSA
Ucc/e/lyeMbIX MapaMeTpoB.

[IpoToKOJI JaHHOTO UCCIeL0BAHUS GBLIO 0L06PEHO
JlokasIbHOM KOMHCCHEH Mo GM03THKe KaparaHJuHCKOTo
MeJULMHCKOTO YHUBeEpCUTeTa, NpoTokosa Ne3 ot 27
deBpans 2024 roga.

KHCTH ¢ onpejejieHueM 3((EeKTHBHOCTH NpOBeJEeHHOH
peabUIMTALMHY y NALUEHTOB C Llepe6pasbHbIM UHCY/IBTOM
Ha OCHOBAHWM CpPaBHEHHs NOKa3aTesied BblllleyKa3aHHbIX
JIaHHBIX B OCHOBHOW U KOHTPOJIbHOM rpynnax. Pe3ysbrarsl
oTpaxkeHbl B Tabsuue 2.

Ta6/lu14a 2 - CpaeHumeﬂbele pe3y/sibmamaul uccnedosaHHvIX nokazamesetl 8 0beux epynnax

OcHoBHas rpyma KoHTposbHAas TpyIIIa JlocToBepHOCTb Pe3yJIbTATOB OCHOBHOM I'PYIIIBI II0
Iramsr CPaBHEHUIO ¢ KOHTPOJILHOU rpymmoit Ha 30-it JeHb
1 neHn 30 meHb 1 nesn 30 meHb (p<0,05)
Frenchay 1+0,4 3+0,9 1+0,1 1+0,3 *
Barthel 60+5,4 84+5,1 60+3,2 64+2,8 *
Rankin 3,2+0,9 2,6+1,1 3,1+1 2,9+1
NIHSS 6+1,4 5,2+1,9 6+1,2 5,4+1,6
DASH 71+1,5 50+1,5 72+1,5 70+1,5 *
WMFT 8,4+0,7 11,2+0,3 8,1+0,8 9,4+0,2 *

31
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O6cyxaeHue

B pe3ysbraTe NnpoBeseHHOrO HCCAe[0BaHUA Ha
OCHOBAaHWHM CpaBHEHHsl IOKa3aTesed BbllleyKa3aHHBIX
IKaJ B OCHOBHOM M KOHTPOJIbHOW Tpymmnax, ObUIH
BbISIBJIEHBI cenyoue JIOCTOBEPHO 3HAYUMbIe
n3MeHeHus K 30-M cyTKaM uccaefoBanus. [lo nokasaTtesnsam
He3aBUCHMOCTH NalMeHTa, PYHKIUU U MEJTKOH MOTOPUKH
napaju30BaHHON PYKH MNALMEHTOB INPU MEXTPYIIOBOM
CcpaBHeHMH K KOHIy 30-X CyTOK HCC/Ie/loBaHUsI Haubosee
JIOCTOBEPHO  3HAYUMBIMM  HM3MEHWJIHChb II0Ka3aTesu
nHzaekca baprena, Tecta Bosbda, Ppenyait, DASH TecT, uTo,
BO3MOXXHO OOYCJIOBJIEHO CIelUPUKOH BOCCTAaHOBJIEHHUS
(BoccTaHaB/IMBasach B IEPBYID  oOdepejb  MeJiKas
MOTOpPHKA, BBISIBJIsieMas Ha 3THUX IIKalax). B pesynbrare

BbiBOAbI

B pesysbTaTe mNpousBeJeHHOW CpPaBHUTEJIbHOU
OLlEHKM He3aBUCHMOCTH W HOBCEJHEBHOH aKTHBHOCTH
HalEeHTOB BbISIBJIEHO JJOCTOBEPHO 3HAYUMOE YBeJIUYeHHe
nokasaTesisi WHAekca bapren B 1,4 pasa (p<0,05),
noKasaTeJsu PAHKUH J0CTOBEPHO He u3MeHsauch (p>0,05).

B pesysibTaTe CpaBHUTENbHON OLEHKH HapylIeHUs

NpOU3BEZIeHHON  CpPAaBHUTEJbHOW  OIEHKH  CTeleHH
MHBaJUU3alMY N0 LIKajse PIHKUH M HEBPOJIOTHUYECKOTO
nebunura no mkase NIHSS BbIABJIEHBI JJOCTOBEPHO He
3HA4YMMble U3MeHeHHUs (B 060ux caydasax npu p>0,05), 4ro,
BO3MOXKHO, OGYCJIOBJIEHO MAaJIOM MpPOJO/DKUTENbHOCTHIO
peabuJMTaAlM TPU BBIPAXXEHHOCTH HEBPOJIOTMYECKOT0
nebunura.

TakuM 06pa3oM, 6bl1a BbisiBieHA 3P PEKTUBHOCTD
MpOBeIeHHON peabuiuTanuyd B TedeHue 30-TU JHEH 1o
YHKIMOHAJIBHOMY COCTOSIHUIO IapajiM30BaHHOW PYKH
(trect Boabda, Ppenuait, DASH Tect), dyHKIMOHATBHON
oneHke nanuenTa (bapren).

KoHdmKkT uHTepecoB. He 3asBieH. /[laHHbIN
MaTepuasl paHee He GblJ IPEJCTaBJIEH Ha PacCCMOTpPEHUE
Jipyrye U3/JaHusl.

dunaHcupoBaHue. [lpy 1npoBeJleHUHU J[JaHHOU
paGoTel (QUHAHCHpPOBaHWE CTOPOHHUX OpPraHU3aLUN U
MEJUIMHCKUX NPEJICTAaBUTENbCTB HE OCYIECTBJISAI0Ch.

HEeBPOJIOTUYECKOTO CTaTyca, PYHKILUU U MeJTKOH MOTOPUKHU
napa/ju30BaHHOM PyKH NMaleHTOB MOJy4YeHbl JOCTOBEPHO
3HaAYMMble U3MeHeHHUs 1o mKaaaM Bosibda (B 1,4 pasa npu
p<0,05), ®penyait (B 3 pasa npu p<0,05); Dash-tect (B
1,42 pasa npu p<0,05); mokasaTtesu NIHSS noctoBepHO He
n3MeHsuch (p>0,05).

Bksiaa, aBtopoB. KoHuenrtyanusauusa - AM,;
metonuka - KT; nposepka- KT; dbopmanbHbIA aHAIU3 -
KT, A.M.; HanucaHue (OpUrHMHAJIbHBIA NpoOeKT) - A.M.;
HanucaHue (0630p U pefjlakTHpoBaHue) — A.M.

ABTOpBI COTJIacOBaJIU MeXay co6oi
OKOHYATeJIbHYI0 BEPCHI0 PYKOIMCH M NOANHCAIH $OopMy

BrisiB/ieHa 3¢ PEKTUBHOCTD NPOBE/ICHHOH  pepenayy aBTOPCKMX MpaB.
peabusntanuu cucremo ReHand k 30-m cyTkam
BJlarogapHocTs. ABTOpBI BBIPAXKAOT
BOCCTAHOBJIEHUS] 10 (QYHKIMOHAJIBHOMY COCTOSIHUIO
o . 6J1aroZlapHOCTb KOJIJIEKTUBY PeabUIMTalMOHHBIX LIEHTPOB
napajqu3oBaHHOM pyku (Tectbl Bosabda, OPpenuaii),

byHKIMOHAJIBbHOU oljeHKe nauueHTa (Mugekc bapren). «Hetipow, rr. Kaparauzp!  AcTana.
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Ilepe6paibbl MHCYJIBLTIIEH aybIPaThIH HayKacTapJa KOJIAbIH 9K30CKeJIeTi apKbLJIbI YCaK,
MOTOPHMKaHBI KaJIbIHA KEJITipy
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Tyninaeme
Llepebpaabobl uHcynbmmax 3apoan wekkeH Haykacmapdsl KaanslHa keamipydiy 3amaHayu adicmepi Kazakcmauda da, wemende
de yepebpa/1bdbl UHCYIbMMAH KelliH My2edeKkmiKmiH JcoFapbl Jcuinizive 6ailIaHbICMbL HCOFapbL Cypaubicka ue. Kainvina keamipyodiy sxcaua,

muimdi adicmepin Ko10aHa omulpbin, Yepebpaabobl UHCYAbMMAH KelliH HQyKkacmaposl OHAAMy wapaaapblH eHzi3y MeH icke acbipydbl 00aH
api dambimy Kasicem.

3epmmeydiy makcamol: yepe6panbObl UHCYAbMneH ayblpambsiH HAykacmapoa KoadblH 3K30CKeaemi apKblabl ycaK MOMOPUKAHbL
Ka/anwlHa Keamipydiy muimoiniein 6araaay.

ddicmepi. bi3 epme KasinviHa keamipy ke3eyinde uHcyabm aarax 80 Haykacmul (Mu UHCyAbmMiHeH KeliiH 6 atidaH kewikmipmeli)
Kaparanovl, Acmana kaaacviHoarul «HelipoH» oHaamy opmassirblHa amoyaamopusaslk sycardatioa mekcepdik. Bapavik kamulcywblaapobly
Homudcesaepi peabusumayusiHbiy 1-wi scaHe 30-wbl KyHepiHde wkasa duazHocmukaaslk adicmepin (Bapmesa uHdekci, PAHKUH wKa/adacwl,
NIHSS wxkanacel, Ppanyeti kKoa cbiHarbl, Boabg cblHarbl, JcoFraprel ask-koa myzedekmizi cayaaHamacsl Dash coiHarbl) sicoHe KAUHUKAABIK
6aranay adicmepine calikec 6arananobl. K0A0AHLICMAFbI KAUHUKAALIK Xammama duazHoCmuKa JcaHe emoey dicaHe KAUHUKAAbIK Mellipbuke
scemexwinizi (CNG).

Hamuoicenep. HaykacmapodulH, maye/cizdizi mypFulCblHAH A1bln KAPAFraHoa, napaaudke YublparaH KOAblHbIH GYHKYUSICbL HCaHe YCaK
MOMOPUKACbl MONapaJblK canblcmblpy ke3iHde, sFHU 3epmmeydiH 30-wbl KyHiHIH coHbIHa Kapall Bapmen uHdekciHde, Bonbg cbiHamacbiHda,
Dpanyeti mecminde Hcane DASH cbiHaFbIHbIH Homudiceaepi kepcemkiuimepiHoe ceHimOi eseyni e3zepicmep aHbIKMA/A0bl. PAHKUH WKA/AACHI
6olibiHWa myzedekmik dapedxcecin scaHe NIHSS wkasacwl 60UbIHWA HEBPOA02USNBIK MANWBLALIKMbI CAALICMbIPMAbL 6AFANAY HOMUMXCECIHDe
eseyciz eszepicmep aHblkmaov! (exi scardaiida da p>0,05).

KopvimbiHdbLrap. 3epmmey 6apbicbiHOa HayKacmapobly, GyHKYUOHAN0bIK HcaFdaliblHblH, KyHOealkmi 6esceHdini2iHIK alimapabikmail
apmybl aHblkmadbel, 3apdan wekkeH Koa (BYHKYUSICbIHbIH Hcardalibl jakcapobl, HQyKacmapobly He8po102UsLIblK CMAmycbl HaHe YCaK
MOMOPUKAHbIH 6Y3bl1y dapediceci memeHdedl. HaykacmapmeH xcymblc HamudiceciHOe oaap KyHdesnikmi emipee Kajxcemmi 0ardblLiapbiH

Ka/nblHa Keamipoi.

TytiiH ce3dep: Ko 3K30CKe1emi, OHa.my, pobommbulK dxcylle, KAAnbIHA Keamipy, Yepebpaabobl UHCYAbM.
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Restoration of Fine Motor Skills Using an Exoskeleton of the Hand in Patients with Cerebral Stroke
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Abstract

Modern methods of recovery of patients who have suffered a cerebral stroke are in great demand due to the high incidence of disability
after cerebral stroke both in Kazakhstan and abroad. It is necessary to further develop the implementation and implementation of rehabilitation
measures for patients after cerebral stroke using new, effective recovery methods.

The aim of the study was to evaluate the effectiveness of restoring fine motor skills using an exoskeleton of the hand in patients with
cerebral stroke.

Methods. We examined 80 patients who had suffered a stroke in the early recovery period (no later than 6 months after a cerebral
stroke), in an outpatient setting at the Neuron rehabilitation center in Karaganda and Astana. The results of all participants were assessed on
the 1st and 30th days of rehabilitation using scale diagnostic methods (Barthel index, Rankin scale, NIHSS scale, Frenchay hand test, Wolff hand
test, Dash-test upper limb disability questionnaire) and clinical assessment methods according to the existing clinical diagnostic and treatment
protocol and clinical nursing guidelines (CNG).

Results. In terms of patient independence, function and fine motor skills of the paralyzed hand of patients, the most significantly
changed indicators in the intergroup comparison by the end of the 30th day of the study were the Barthel index, Wolf test, Frenchay and DASH
test. As a result of the comparative assessment of the degree of disability according to the Rankin scale and neurological deficit according to the
NIHSS scale, significantly insignificant changes were revealed (in both cases at p>0.05).

Conclusions. During the study, a significant increase in the functional state of patients, daily activity was revealed, the condition of the
function of the affected arm improved, the degree of disability, the neurological status of patients and the degree of fine motor impairment
decreased. As a result of working with patients, they have improved their skills necessary for everyday life.

Keywords: Exoskeleton of the hand, rehabilitation, robotic system, recovery, cerebral stroke.
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The Role of Perioperative Risk Factors and Prognostic Value of Leading
Biomarkers in the Occurrence of Acute Kidney Injury in Children
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Abstract

The issue of acute kidney injury in children after cardiac surgery remains topical despite the constant development of modern
technologies and methods. Complications arising from cardiac surgery in children have serious adverse effects, leading to increased length of
stay in the infant intensive care unit and increased mortality.

The aim of study: to analyse modern concepts on the role of perioperative risk factors and prognostic value of leading biomarkers in the
development of acute kidney injury in children after cardiac surgery.

The review was prepared using the method of searching literature on databases Scopus, PubMed, MedLine, Cyberleninka, Google
Scholar, Cochrane library, TripDataBase for the period 2012-2022.

Research in the academic setting has revealed that there are several risk factors associated with the development of acute kidney injury
in children after cardiac surgery. These factors include early patient age, duration of artificial circulation, complexity of surgery, use of artificial
ventilation and inotropic support. Despite the importance of these studies, they have not fully explored many of the issues that have recently
become relevant and related to the search for new biomarkers. These biomarkers play an important role in early diagnosis and treatment of
acute kidney injury.

Key words: acute kidney injury, children, cardiac surgical intervention, biomarkers, risk factors.
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Introduction

According to the literature, acute kidney injury
(AKI) is a common complication of cardiac surgery in
children of high-risk groups [1,2]. AKI occurs in about 30-
60% of children who have undergone cardiac surgery and is
associated with increased in-hospital mortality and adverse
short-term outcomes [3-5]. Advances in cardiac surgery
have led to a reduction in the overall mortality associated
with open-heart surgery, but it can still exceed 40% among
those patients who develop postoperative complications of
AKI, and can reach 50% in patients, need renal replacement
therapy [6].

There are many factors influencing the development
of SRBs in children after cardiac surgery, and the underlying
mechanisms include hypoperfusion, ischemia reperfusion
injury, neuro-humoral activation, inflammation and
oxidative stress. All these can occur before, during and after
surgery [7].

In many studies, the exact mechanism for post-
heart surgery development of AKls in children is unclear,
as many factors are involved. The factors involved in
the development of AKI include five major categories:
preoperative, cardia bypass, postoperative, inflammatory
and neuroendocrinal factors. In children undergoing
cardiac surgery for congenital heart disease, the reported
incidences of AKI according to pRIFLE criteria ranged from
20 to 64.6% [8-10]. The reported cases of AKI according
to the KDIGO classification ranged from 29 to 86% [11-
13]. Possible reasons for the difference in frequency are
differences in patient characteristics (age, type of defect,

cardiac distress), Surgeon’s surgical skills, cardia bypass
duration, anaesthesia and postoperative care. There are
many risk factors for Acute Kidney Injury after pediatric
cardiac surgery for congenital heart disease: low body
weight, young age, blue disease, previous cardiac surgery
procedure, risk adjustment for congenital heart defects
(RACHS-1), single ventricular anatomy, preoperative
pulmonary hypertension and congestive heart failure,
preoperative use of inotropic support, preoperative
admission to intensive care, preoperative artificial lung
ventilation [14]. Bettina Ruf at al. reasonably showed that
low blood pressure in the first 24 hours after surgery was
a risk factor, and again emphasized the importance of
hemodynamics for the risk of AKI [10].

Heart surgery in children is one of the most
technically difficult surgical interventions. The severity of the
patient's condition and the complexity of the anatomy of the
malformation, may need the early intervention associated
with decompensation, which may be accompanied by
physiologic equilibration disorders. homeostasis.

The aim of study: to analyse modern concepts on
the role of perioperative risk factors and prognostic value
of leading biomarkers in the development of acute kidney
injury in children after cardiac surgery.

The review was prepared using the method
of searching literature on databases Scopus, PubMed,
MedLine, Cyberleninka, Google Scholar, Cochrane library,
TripDataBase for the period 2012-2022.

Impact of perioperative risk factors on the prognosis of AKI

According to Zappitelli M. et al. postoperative
prognosis in young children with congenital heart defects is
aggravated by low body weight, age, prior to cardiac surgery,
blue bloater of congenital malformation, cardiac bypass
over 180 minutes, circulatory arrest, fluid overload and use
of higher doses of cardiotonins in the early postoperative
period, preoperative artificial lung ventilation, development
of acute kidney injury [14.15].

The problem of the occurrence of cardiosurgically-
associated acute kidney injury (CS-AKI) in newborns
and infants, it is caused by a number of pathological
mechanisms, such as features of blood circulation in
congenital heart defects (CHD) with the physiology of a
single ventricle; age-related anatomical and functional
features (increased pulmonary vascular resistance, higher
level of metabolism and oxygen consumption, increased
hyperpermeability capillary tube, elevated level of water in
the extracellular sector); anatomical and functional features
of the myocardium (immaturity of cardio myocytes with a
low density of contractile proteins, immaturity of calcium
channels, mitochondria, extracellular matrix, leading to
imperfection of the functions of contraction and relaxation,
as well as limited opportunities to increase cardiac output);
anatomical and functional features of the kidneys (low
glomerular filtration, bicarbonate reabsorption threshold
in the proximal tubules and sensitivity V2 receptors of

Early prognostic biomarker of AKI

Many biomarkers are available for early diagnosis of
AKlIs, and some are widely used in practice. One of the main
advantages of such biomarkers is sensitivity. The authors
of this article focus on the effectiveness of biomarkers for
detecting AKI and diagnosing the severity of the disease
such as lipocalin associated with neutrophilic gelatinase
(NGAL), kidney damage molecule-1 (KIM-1), cystatin C and

basolateral membranes of cells of distal tubules and
collecting tubes to antidiuretic hormone [16].

According to Seliverstova A.A., et al. the most
frequent CHD in newborns and infants with an elevated pre-
operative level of creatinine were defects with obstruction
of the left heart and a reduced fraction of the ejection system
ventricle (critical aortic stenosis, critical aortic coagulation,
left-side hypoplasia syndrome). According to the results of
the study, cardiac surgical associated AKI (CSA-AKI) was
diagnosed according to the AKIN classification in 34 out
of 60 children (56.7%), of which 15 (44.1%) — stage 1, 10
(29.4%) — stage 2,9 (26.4%) — stage 3. An increase in the
preoperative creatinine level was diagnosed in 14 out of 60
(23.3%) children, 12 of them developed CSA-AKI [16].

Acute renal failure (ARF) often occurs in children in
critical condition, with a frequency of up to 26.9% and is
associated with high morbidity and mortality in children's
intensive care units (ICU). Currently, the reduction in the
rate of glomerular filtration is calculated by the level of
creatinine in the blood serum. However, 48 hours can
elapse between kidney damage and a measurable increase
in creatinine levels. Lipocalin associated with neutrophil
gelatinase in urine (uNGAL) has been confirmed for
intravenous circulation in children, as it can detect AKI
prior to functional changes confirmed by an increase in
serum creatine level [17].

albumin. There are many methods for the prevention and
treatment of AKI after cardiac surgery in children, but there
is still no systematic approach [18,19].

Several risk stratification systems exist for cardiac
surgery patients. The most reliable scores predict severe
DFS requiring dialysis and include the Cleveland Clinic
Score by Thakar and the Dialysis Risk After Cardiac Surgery
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(Mehta) score [20,21]. To date, most studies have evaluated
the ability of lesions and functional markers to predict
AKI compared with clinical risk factors, but, they have not
yet been included in prediction rates for AKI after cardiac
surgery [22].

Currently, the diagnosis and severity of PPD are
determined by serum creatinine and diuresis. However,
serum creatinine and diuresis are not timely markers. The
usefulness of neutrophil gelatinase-associated lipocalin
(NGAL), kidney injury molecule-1 (KIM-1), cystatin-C,
hepatic fatty acid binding protein (L-FABP), and interleukin
(IL)-18 as markers has been shown in many studies. NGAL
is the most promising marker for detecting RPL in the early
stage of the disease [18].

There is strong evidence that albumin urine is an
old but promising biomarker in this field. Albumin in urine
can be measured in a general hospital with low cost, and
studying results can be immediately available. Typically,
in normal kidneys, a small amount of serum albumin
passes through the glomerular filter and almost all of the
albumin in the tubules is reabsorbed. The simultaneous
occurrence of increased albumin efflux from the tubules
and decreased reabsorption of albumin in the tubules
results in albuminuria. As an additional mechanism, it has
been reported that the albumin gene is induced in the renal
cortex [23]. AKI can be detected earlier by albumin in urine
than by creatinine in serum, because albumin expression
occurs earlier than NGAL or KIM-1 expression. For early
and accurate detection of AKI, a combination of several AKI
biomarkers should be used.

Oded Volovelsky et al. studied the biomarker
FGF23, which predicts severe acute kidney injury after
cardiac surgery in children. It is suggested that FGF23
can detect subclinical kidney injury and can be used with
demographic risk factors for AKI to improve prediction of
risk of postoperative AKI [24,25].

Another study showed that the usefulness of
urinary biomarkers, tissue inhibitor of metalloproteinase-2
(TIMP-2) and insulin-like growth factor binding protein-7
(IGFBP-7), in detecting acute kidney injury (AKI) in
neonates after surgery for congenital heart defect TIMP-2
and IGFBP-7 are cell cycle arrest proteins detected in urine
during periods of renal stress/damage. TIMP-2 and IGFBP-7
urine levels 24 hours after CPR are good predictors of RPE
[26,27].

Jef Van den Eynde et al. conducted an informative
meta-analysis where aimed at synthesising knowledge

Conclusions

According to the literature analysis, it was found that
the study of the problem of the influence of perioperative
risk factors, as well as the importance of early predictive
biomarkers in the development of AKI in children after
cardiac surgery was considered quite widely. At the same
time, a number of specific issues related to the risk factor
of AKIs in children after cardiac surgery remain poorly
developed. There are only a few works on new biomarkers
to diagnose post-heart surgery AKls in children, but it is
unclear how they relate to each other in terms of diagnostic
accuracy.

References

of new biomarkers and comparing their ability to predict
AKIls published by March 2021. 37 studies were available
for meta-analysis. Many biomarkers have been proposed
as predictors of AKI associated with cardiac surgery in
children, of which uNGAL with excellent diagnostic qualities
was the most important. However, further consolidating
evidence will be required before these new biomarkers
can eventually help realize the precision medicine in the
treatment of AKI. However, in modern clinical practice, the
definition and detection of AKI are often based on changes
in serum creatinine and diuresis, which are late and
insensitive markers of kidney damage [5].

In the following study, the concentration of the
kidney injury molecule-1 (KIM-1)/ creatinine (Cr) is
shown in urine can be considered a good biomarker for
early prediction of AKI after open heart surgery using an
artificial bypass in young children with congenital heart
defects. Thirty patients with congenital heart defects
who underwent heart surgery using cardiac bypass were
selected for urine and blood samples taken initially and
6, 24 and 48 hours after the surgery. Serum creatinine
and blood urea nitrogen levels were measured, as were
NGAL, KIM-1 and IL-18 levels in urine samples, and clinical
parameters were evaluated. Out of 30 patients, AKI was
developed in 12 patients after 48 hours after heart surgery.
In the AKI group, 8 out of 12 (66.6%) patients met the AKI
criteria after 24 hours, and the level of KIM-1/creatinine in
urine peaked after 24 hours with a significant difference
from the baseline level. In addition, the level of KIM-1/Cr
in urine in the group with AKI was significantly higher than
in the group without AKI after 6 hours. However, the levels
of NGAL/Cr and IL-18/Cr in urine did not show a specific
trend within 48 hours after heart surgery [28,29].

A systematic review and meta-analysis was carried
out to assess the effectiveness of new biomarkers in
detecting acute kidney injury and predicting other relevant
clinical outcomes. A total of 56 studies (17.967 participants),
mostly prospective cohort studies, were selected for
inclusion. No studies have been found on the clinical impact
of biomarkers on patients' treatment outcomes compared
to standard therapy. The main sources of bias in studies
were the lack of information on blinding and the optimal
threshold for NGAL. The available data are insufficient to
make a full assessment of the role and economic value of
these biomarkers and to determine whether they provide
cost-effective improvements in clinical outcomes in patients
with acute kidney injury [30].
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Tyninaeme

Kapduoxupypeusinvik omadaH KeliiHel 6aianapdarbl 6ytipekmiH xcimi 3aKbiMOaHy npobemacbiHbly 63eKmiaiel Kasipei 3aMaHFbl

mexHo.102usl1ap MeH adicmepdiy yHemi damyblHa Kapamacmat ai de cakmasayoda. baaaaapdarsl kKapouoxupypausiavlk apaaacyoaH ketiinei
natida 6os1amvelH AcKbIHyAAp ayelp, mepic caadapra akenedi. bya Haykacmuiy 6aaanap peaHuMayuscel 661imMiHOe 604y Y3aKMbIFbIHbIH
Y3apyblHA JHcaHe 64IM-JHCIMIMHIH apmybIHa akeaeol.

3epmmeydiy makcambl: nepuonepayusiiblk Kayin @akmopaapuiHely peJi iaHe Kapouoxupypeusiivlk apaaacy0aH Keuinei

6asnanapdarsl Jcimi Oylipex 3aKbIMOAHYbIHBIH 0aMybIHOGFbL Jicemekwi 6uomapkepaepoiy 604x4camoblk MAaHbI3bI Mypaabl 3aMaHayu
MYHCLIPLIMOAMANAPFA MAAOAY HCYP2i3Y.

Ilonydut datibinoay kesinde Scopus, PubMed, MedLine, Cyberleninka, Google Scholar, Cochrane library, tripdatabase depekkopaapbl

6olibiHwa ade6uemmepdi izdey adici 2012-2022 sxcbladap apanviFrbiHOA KOAJAHbIAObL.

FolrblMu  opmada dcypeisineen 3epmmeyaep 6ollbiHwa kapduoxupypausiablk omadaH keliH 6aaanapda 6ylipekmiy scimi

3aKbIMOAHYbIHbIY 0aMybliHA 6atinaHbicmel 6ipHeule Kayin pakmopaapsl 6ap ekeHiH aHblkmaadel. bBya akmopaapra Haykacmoly scacwl,
HacaHobl KAHAUHANbIMbIHBIY, Y3AKMbIFLL, ONepayusiHbly Kypoeainizi, MexaHuka/awlk dxceademyodi koa0aHy dcaHe uHomponmol Oapisep
Ko/10aHy scamadel. Bya sepmmeynepoiy MaHbl30bLAbIFLIHA KAPAMACMAH, COHFbl YaKbimma e3eKkmi 60/bln Kese HCAMKAH HCoHEe HCaHa
buomapkepepdi mabymeH 6ail1aHbicmbl KONMe2eH Macenenepoi MoablK AWbLAMAFraH. bya 6uomapkepaep 6ylipekmiy xcimi 3aKbIMOAHYbIH
epme duazHocmukaaayoa jxaHe emoeyde Maybl30bl pe1 amkapaosl.

Tytlin ce3dep: scimi 6ylipek scemicneywiiel, kapduoxupypausiiblk oma, 6uomapkep, Kayin ggakmop.
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Pe3ome

AkmyasnbHocmb npobaembl 0cmpozo nospescdeHust novek y demell nocjae KapOUOXUpypau4eckux 8MewamenbCme CoXpaHsiemcsi

HecMompsi Ha NOCMOSIHHOE pasgumue CO8PeMeHHbIX mexHoa02ull u Memodos. Oc/0HCHeHUS, 803HUKAWUE Nocae Kapouoxupypauveckux
onepayutl y demetl, umerom cepbe3Hble He2amugHble N0C1edCcmausl, Ymo npusodum K ygeauyeHuio 01umeabHocmu npebbl8aHusl nayueHma e
omadeseHuu demckoll UHMEeHCUBHOIl mepanuu U y8eau4eHur CMepmHocmu.

ue./lb uccsaedosauusi: nposecmu aHa.au3 cCOBPEeMeHHbIX KOHl{enl{Lllj 0 posau nepuonepayuUoHHbIX gﬁakmopoe pucka u npo2Hocmu4eckozo

3HaYeHUs1 8edywux 6UOMApPKepos 8 pa3suUMuU 0CmMpo20 NO4eYHO20 nospescderus y demell noc/e KapoUoOXupypau4ecKux eMeulamenbcms.

Ilpu nodzomogke 0630pa 6bL1 UCN0Ab308AH Memod NOUCKA Aumepamypul no 6azam daHHulx Scopus, PubMed, MedLine, Cyberleninka,

Google Scholar, Cochrane library, TripDataBase 3a nepuod 2012-2022 ze.

HCC./IE()USGHH}L npoee&eHHble 8 Hay‘lHOlj cpeae, 8bliaeuU/IU, YMO cywecmaeyrom HeCKO/1bKOo qiaKmopos PUCKQ, C8A30HHBIX C pazsumuem

ocmpozo nospescdeHusi nodex y demetll nocae kapouoxupypau4eckux emewameasbcms. JlaHHvle hakmopel 8KA0UAIOM pAHHUL 803pacm
nayueHma, NpodoaXuUmMeabHOCMsb UCKYCCMBEeHH020 Kp0800OPAWeHUsl, C/I0%#CHOCMb 0Nepayul, UCnob308aHUe UCKYCCMBeHHOU 8eHMUAAYUU
J1e2KUX U UHOMpONHy'to noddepacky. Hecmomps Ha 3Ha4umMocme 3mux ucc1e008aHull, HeOCMAMOYHO U3yYeHbl MHO2UEe NPO6AeMbl, KOopble
cMaau aKkmya/asHuIMU 8 nocedHee 8pems U C8SI3AHbI C NOUCKOM HO8bIX 6uoMapkepos. 06cyxcoaeMble GUOMAPKEPLI U2pA0M 8ANCHYHO POIb 8
paxHell duazHOCMuKe U IeHeHUU 0CMpPOo20 N08PeHcOeHUs! NOYEK.

Knatouesvle caosa: ocmpoe no4e4Hoe nospeofcdel-lue, aemu, Kapduoxupypzuwecmﬂ emewamesibcmea, 6UOMapK€pbl, ¢0Km0pbl pucka.
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