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Abstract

Interrupted inferior vena cava is a rare condition that can occur either in isolation or in combination Conflict of interest:
with asplasia or polysplasia syndromes. Abnormal development of systemic veins is closely related t0  The authors declare that they have
atrial situs. In levocardia, there are signs of abdominal organ inversion, which is called visceral situs. The  no conflicts of interest
present paper describes a clinical case of a infant with a large interventricular septal defect combined
with interrupted inferior vena cava with azygous continuation of visceral situs ambiguous heterotaxy.  keywords:
The defect plasty was performed at the operation, and the complete venous cannulation required for  interrupted inferior vena cava,
artificial circulation was performed by the correctly chosen method of drainage of the superior venous  heterotaxy, case report, congenital
system - through the auricle of the right atrium and the inferior venous system - through a separate 62t disease, heart surgery
hepatic vein cannulation, with a good clinical result.
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AN ANOMALY OF THE SYSTEMIC VENOUS CONNECTION OF THE INFERIOR VENA CAVA
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"LleHTp coBpemMeHHOon MeanumHbl «<Mediterra» TOO «MHCTUTYT XUpyprum,

Anmartbl, KasaxcTaH,

2HAO «Kasaxckui HaunoHanbHbIn MeAULMHCKUIA YHUBEPCUTET UMEHMU
C.[O. AcheHaunsipoBa», AnMaTbl, KasaxcTaH

AHHOTayuns

[MepepbiB HWXHEN MO0 BEHbI — peaKoe 3abosieBaHWe KOTOPOE MOXET BCTPeyaTbCs Kak
N30/IMPOBAHHO, TaK M B COYETaHWM C CUHAPOMAaMM acrjieHusi Wim MOJIMCrIeHNs. AHOMasbHOe
pasBUTUE CUCTEMHBIX BEH TECHO CBSI3aHO C MpeAcepAHbIM Situs. [py 1eBoKapAnUM 06HapyXUBaroTCs
MpU3HaKNU UHBEPCUM BPIOLLHBIX OPraHOB, KOTOPOE Ha3biBaroT BUCLEPasIbHbIM CUTYCOM. B HacToAL el
paboTe npeAcTaBAeHO ONUCAHNE KJIMHWYECKOro Cy4asl rpyAHOro pebéHka ¢ 60/bLNM [JePEKTOM
MeXKeJly[0YKOBOW eperopofKu B COYETaHNM C epepbiBOM HUXXHEW 010/ BEHbI U MPOLO/IKEHNEM
B BeHa azygos BMUCLiepasibHOM reTepoTakcuelt situs ambiguous. Ha onepauymu BbinosHeHa rnaacTika
JedekTa, a Heobxoaumasi npu WUCKYCCTBEHHOM KPOBOOGPALLEHUM MOJIHas BEHO3Has KaHIAUUS
ocyLjecTB/IeHa MNPaBuIbHO Bbl6paHHbIM COCO60M APEHUPOBAHUSI BEPXHEN BEHO3HOMW CUCTEMbI —
yepes yIUKO paBoro rnpeAcepans N HUXHeN BEHO3HOW CUMCTEMbI — Yepe3 OTAEJIbHYHO KaHIJIALNIO
MeYEHOYHOW BEHbI, C XOPOLUMM KIMHUYECKUM Pe3y/IbTaToM.

Introduction

Inferior vena cava tear (IVC) is a
rare disorder occurring in isolation or in
combination with asplenia or polysplenia
syndromes [1]. The subhepatic part of the
IVC is absent, indicating a violation of the
fusion of the yolk and subcardinal fetal parts
of the IVC; it is replaced by a dilated unpaired
or semi-unpaired vein that continues into the
thorax, either into the superior vena cava or
into the brachiocephalic veins.

Cardiac systemic venous return of
blood is normally through the vena cava
and coronary sinus. The most important
anomalies of the vena cava appear to be
an extra left superior vena cava (LSVC)
and rupture of the LSVC with unpaired
continuation, sometimes draining into the
left atrium (LA) with clinical cyanosis. In all
variants there is total abnormal drainage of
hepatic veins directly into the right atrium
(RA) or into the LA. In 60% of cases there are
bilateral superior vena cava (SVC) draining
into bilateral morphologically left atria. LSVC
can drain into the coronary sinus. In 90% of
patients there is an unpaired continuation of
the IVC into the SVC. In situs inversus, the
systemic venous return is a mirror image
of the normal one. Unpaired continuation
of IVC in left atrial isomerism significantly
influences tactical and technical decisions
in hemodynamic correction of unifocalizing
malformations. Among many IVC anomalies,
double and left IVC occur with the frequency
of 3% and 0.5%, respectively. In patients with
double IVC, the right and left IVC ascend
from the iliac veins on both sides of the
spine to the level of the hepatic veins. These

anomalies are technically important for a
surgeon.

The most significant anomalies of IVC
are subhepatic rupture of IVC with unpaired
continuation and abnormal drainage of IVC
into the left atrium, causing cyanosis. The
rupture of the IVC with unpaired continuation
being the most frequent anomaly of the IVC
occurs in 0.6% of patients with congenital
heart disease (CHD) and usually with left
atrial isomerism. The hepatic part of IVC is
absent, below the level of renal veins it is
normal. Without taking the hepatic veins, the
IVC is drained instead of the RA through the
dilated unpaired vein into the right superior
vena cava (RSVC) or occasionally into the
RA. The hepatic veins drain directly to the
RA. Neparate continuation of IVC is often
combined with complex cyanotic CHD,
less often with simple malformations, it is
not registered in asplenia syndrome. This
defect creates difficulties during cardiac
catheterization and can complicate surgical
correction of the underlying malformation.
A wide RSVC is a sign of an unpaired
continuation of the IVC into the SVC. This
anomaly itself does not require correction.
During surgery, the SVC should be cannulated
with a wide catheter. It is necessary to avoid
overlapping the site where the unpaired vein
enters the SVC. When the IVC is drained
through the left unpaired vein into the LSVC
and the coronary sinus, cannulation of the
vena cava system should be done through
the coronary sinus. The LSVC can also be
directly cannulated. When cannulation of
abnormal systemic veins is technically
difficult, hypothermic perfusion with a single
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venous cannula in RA is advisable. Direct
venous cannulation through the opened
RA can be performed during hypothermic
arrest of the artificial circulation. Abnormal
drainage of hepatic veins can be partial or
complete. Normally, veins from both lobes of
the liver drain into the IVC. Partial drainage of
hepatic veins directly into the right atrium is
most common in right atrial isomerism, but
also in situs solitus or situs inversus. Cases
of partial drainage into the coronary sinus
have been described. Total abnormal hepatic
venous connection is observed in left atrial
isomerism. Veins can drain into the heart in
one or two trunks.

Abnormalities can be diagnosed on
echocardiography (ECHO), CT, MRI [2].
Anomalies of hepatic vein inflow play a
significant role in the immediate and long-
term results of Fontan surgery, as they are
not included in the pulmonary circulation. The
positive effect consists in decompression
of the systemic venous return, which
is manifested by reduced duration and
intensity of pleural exudation. The negative
long-term effect consists in the development
of intrahepatic venous connections and
intrapulmonary fistulas, leading to increased
right-left shunting. Interrupted inferior vena
cava with azygotic continuation is associated
with  cardiovascular and extracardiac
anomalies, the most frequent anomalies
being cardiac malformations and visceral
heterotaxy [3, 4]. Angiographic confirmation
of the anatomy of the unpaired system is
important when planning surgical correction
of patients with left isomerism [5].

Case study

A one-year-old 9 kg baby was admitted to
our clinic on 11.30.2022 with the diagnosis:
Situs ambiguous. VSD. PFO. Interrupted
inferior vena cava with azygous continuation.

PH., with complaints of dyspnea and rapid
fatigue when walking. Basic diagnostic tests
were performed: ECG, ECHO, catheterization
cardiopulmonoangiography. The defect
was confirmed by ECHO data: Levocardia.
Situs ambiguous. Left-sided location of the
liver. IVC was not dilated, a break above the
confluenceoftherenalveinswithcontinuation
in the unpaired vein and SVC. SVC in the RA,
not dilated. LA 1.8 cm. The pulmonary veins
flow into the LA. Valve apparatus, coronary
arteries without pathology. Aorta: 1,7 cm.
PA 1.2 cm; right branch 0.9 cm, left branch
0.8 cm. RV 73%. Average pressure in the
RV was 25 mmHg. Interventricular septum:
perimembranous aneurysm, aneurysm gate
diameter 0.8 cm with defects of 0.2 cm and
0.36 cm. Interatrial septum: defect with a
defect closer to the mouth of the PFO 0.1
cm. Cardiac cavities: left parts of the heart
are moderately dilated.

To clarify the cardiac anatomy
and extracardiac vascular structures,
we performed inferior cavography,

angiopulmonography, tonometry from the
pulmonary artery trunk: the common femoral
vein was catheterized with the following
pressure records in mmHg: in the LA trunk
25/11, mean 17; in the RV 25/16 mean 14;
in the RA 11/4. There is patency throughout
the entire length of the IVC, and there is an
infiltration of the IVC into the SVC (Figure 1).
Angiopulmonography: the trunk and branches
of the PA are of normal diameter, passable,
the end branches of the PA can be traced
throughout (Figure 2), the parenchymal phase
is uniformly enhanced on both sides. The left
and right pulmonary veins are drained into the
LA in the phase of the levogram. In the phase
of the left-side diagram, there is an intensive
discharge of contrasting blood from the LA
cavity into the RA cavity due to the ASD.

BULLETIN OF SURGERY IN KAZAKHSTAN N@93-2023

Figure 1.

Angiogram. Interrupted inferior
vena cava with azygous
continuation
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Figure 2.
Angiogram. The trunk and
branches of the PA

Figure 3.

Intraoperative photo:

A-1VC dilated at the site

of vena azygos inflow;

B - interrupted inferior vena cava
with azygous continuation

Figure 4.
Intraoperative photo.
Cannulated hepatic vein

12/09/2022 a planned surgical correction was
performed under the conditions of cardiopulmonary
bypass: VSD plasty with an autopericardial patch,
suturing PFO. Intraoperatively: The right heart
sections were enlarged in size. The PA trunk
was identified as Ao in diameter, unstressed, the

vena azygos (Figure 3A) was dilated, on the right
pleural cavity side there was an infiltration of the
IVC - rupture of the IVC with azygos-continuation
(unpaired continuation) into the SVC (Figure 3B),
the hepatic vein mouth was identified in the place
of its normal location in the RA.

The aorta was cannulated, separate
cannulation of IVC through the RA ear, separate

cannulation of the hepatic vein (Figure 4) with
access to complete artificial circulation.

BECTHUK XUPYPI'MN KASAXCTAHA
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Standard VSD with autopericardial patch
was performed. There were no complications,
the patient was admitted to the Intensive Care
Unit. On control ECHO: interventricular septum
was tight, left ventricular ejection fraction was
71%. First degree tricuspid valve insufficiency. The
right parts of the heart were moderately dilated.
No fluid was detected in the pericardium. On the
first postoperative day the child was transferred
to a specialized department, a week later he was
discharged.

Discussion

Abnormal development of systemic veins
is closely related to atrial situs. In situs solitus
and situs inversus, the spectrum of anomalies
is limited and predictable. The coronary sinus is
always present, and the probability of significant
venous return anomalies is low. However, in atrial
heterotaxy and isomerism, there are marked
abnormalities of atrial anatomy (common
atrium) and venous return. In these conditions
they are frequent, bizarre, but relatively standard
depending on situs. If there is normal levocardia,
no obvious CHD and at the same time there are
signs of abdominal organ inversion, this condition
in practice is also called visceral situs, assuming
that the inversion should be complete, mirror,
by the type of isolated dextrocardia. In visceral
situs, even in the absence of obvious CHD, there
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METHOD FOR OPTIMIZING CT VOLUMETRY OF
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2A.N. Syzganov National scientific center of surgery, Almaty, Kazakhstan

Abstract

Computed tomography volumetry is the standard method for preoperative estimation of liver volume.
Despite the development of various software, the trend towards discrepancy in the calculation of liver
volume compared with any of the methods and intraoperative graft weight remains.

The aim of the study was to optimize the manual method of CT volumetry donor’ liver, determine its
accuracy and compare it with the standard method.

Material and methods. A single-center prospective study including data from 60 liver donors who
underwent computed tomography, CT volumetry and liver transplantation at the National Scientific Surgery
Center named after A.N. Syzganov for the period 20718-2022.

Results. The Pearson correlation between the right liver lobe volume estimated by the standard method
and the graft weight was 0.730 (p<0.01), the Pearson correlation between the liver volume calculated by the
optimized method (-10 HU) and the graft was 0.757 (p<0.01), and the correlation between the optimized
method (-20 HU) and graft weight - 0.860 (p<0.07). The Pearson correlation coefficient of the optimized
method (-20 HU) is statistically significantly higher than the correlation coefficient of the standard manual
method (p=0.026), the difference between the correlation coefficient of the optimized method (-10 HU) and
the standard one is statistically insignificant (p=0.375). The degree of discrepancy between the optimized
method (-20 HU) was 8.4%, manual method - 12.7%. There is a statistically significant difference between
the degree of discrepancy between the standard manual and optimized method (-20 HU) (p=0.029).

Conclusions. Optimization of the manual CT volumetry method with a decrease in the liver density
threshold by 20 HU demonstrated a statistically significantly high correlation coefficient with the graft
weight, and also significantly reduced the degree of discrepancy.
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AHpatna

KomnibroTeprik-TomorpagusisibiK BonroMeTpusi — 6ayblp KeseMiH onepauus angbiHaa 6aranayra
apHasiFaH cTaH[apTTbl agic. Typni 6argapnamarnsik )xacaKkTamasaapAblH AaMyblHa KapamacTaH,
TpaHCNAaHTaTTblH MHTpaornepayusanblK casMafbl MeH 6ayblp KesleMiH ecenTeypiH Ke3-KesreH
dAiCTepiMeH caslbICTbIpFaHAa COUKeCCIi3AiK TEHAEHUMNACHI caKTaslbir OTbIp.

3epTTeyaid, MakcaTbl — JOHOp 6aybipbiHbiH KT-BOAOMETpUSChI MaHyanabAbl 9AiICIH
OHTaw1aHAbIPY, OHbIH HaKTbI/IbIFbIH @HbIKTay XXoHe CTaHAapTThbl 94iCreH cabICTbIpy.

Marepuangap MmeH agictepi. 2018-2022 xok. apanbifbiHga A.H. CbisfaHoB aTbiHAaFbl ¥NTThIK,
FbIIbIMU XUPYPrysi OpTasibiFbiHAa 6ayblp TpaHcnAaHTauuscbl xaHe KT-BonromeTpusi, KomrbroTepik
ToMorpagusinaH eTKkeH 60 6aybip AOHOPbIHbIH MaNIMETTEPIH KaMTUTbIH 6ip OpTasbIKThbIK
MPOCeKTUBTIK 3epTTey.

Hatmkenepi. CTaH[apTTbl 94iC apKbl/bl ecentesireH 6ayblpAblH OH )XakK Y/1eCiHiH KenemMi MeH
rpagTmaccachl apanbifbiHgarbl [TupcoH koppensyuscel 0.730 (p<0.01) Kypaabl, oOHTavnaHAbIpblIFaH
a4ic (-10 HU) apKbisibl ecenTenreH 6aybip KesieMi MeH rpagTbiH apacbiHAasbl [TMPCOH KOpPensiynaChI
0.757 (p<0.01), an oHTavinaHAbipbiaraH agic (-20 HU) apacbiHgarbl koppensums (p<0.01) Kypaabl.
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OHTannaHabIpbiaFaH agicTiy (-20 HU) MupcoH KoppensiyusicbiHbiH KO3GOUUNEHTI cTaHAapTThbl
MaHyasnbAbl 94iC KOpPensiunsiCbiHbIH, KO3 UUMEHTIHe KaparFaHfAa CTaTUCTUKasblK TypFblAaH
>xorapbl (p=0.026), oHTavinaHAblpbiaraH agic (-10 HU) neH cTaHZapTTbl 94iC KOPPensiyUsIChbIHbIH
Koa(huLmeHTTEpi apacbiHAarbl avibipMallbl/ibiK CTaTUCTUKaNbIK TypfblgaH eneyciz (p=0.375).
OHTaunaHAabIpblIFaH 94iCTiH avibipMallbl/iblK Aspexeci 8,4%-Abl, afl MaHyasbAbl dAICTIH aslllaKThiK,
Aopexeci 12,7%-Abl Kypaabl. CTaHAapTTbl MaHyasb/ibl XXoHe OHTalnaHAbIpblIFaH agicTiH (-20 HU)
abIpMallibIbIK, Adpexesiepi apacbiHfa CTaTUCTUKasbIK TYPFblAaH MaHbI3fbl anblpMallbliiblK,
6avikanagb! (p=0.029).

KopbITbIHAbI. baybipabiH ThiFbi3AbIK weriH 20 HU-fa a3avita otbipbin KT BOIFOMETPUSIHbIH,
MaHyasnb/Abl 94iCiH OHTaunaHAbIpy rpa@T casMarbl MeH KOpPesnsiuMsIChbIHbIH CTaTUCTUKAIIbIK,
)KOFapbl KO3 UUNEHTIH KOPCETTI, COHAau-aK anllaKTblK AopexeciH efayip TOMEeHAETTI.

MeTtop onTumusauyum KT-soniometpumn

neyeHun Npy poLCTBEHHON TPaHCNIAHTaLMUK

Kanwa6an E.E."?, XXongbi6an XK., banryucosa [1.3.2, batranosa I'A.?

'Kasaxckuim HaunoHanbHbIn MeAULMHCKUIA YHUBEPCUTET

nmenu C.[0. AcheHausipoBa, r. Anmarthbl, KazaxcTaH,
2HaumnoHanbHbIN Hay4YHbIN LeHTP Xnpyprun nmenm A.H. CbisraHoBa,
r. Anmarbl, KazaxcTtaH

AHHoTauus

KomnbroTepHO-TOMOrpaguyeckasi  BOJIIOMETPUSI  SIBSIETCA  CTaHAapTHbIM ~ METOZOM
npegonepaymnoHHO OLEeHKU obbemMa nevyeHn. HecMoTpsi Ha pasBUTUE Pa3/IMYHbIX MPOrpaMMHbIX
obecrneqyeHu, TeHAEHLMNS K PAaCXOXAEHUIO B PacYETE 06beMa MeYeHU Mo CPABHEHUIO C JIHOObIM U3
METOA0B U MHTPaorepaLnoHHbIM BECOM TpaHCIJlaHTaTa CoXpaHseTcs.

Lenb uccnepgoBaHus - onTuMn3npoBaTb MaHyasibHbivi MeTos KT-BOJIFOMETpUM rnevyeHu JOHopa,
ornpefennTb ero TOYHOCTb U CPaBHUTb CO CTaHAAPTHbIM METOLOM.

Martepuan u metogbl. OAHOLEHTPOBOE [IPOCMNEKTUBHOE MUCCef0BaHNeE, BKJIOYaroLjee
AaHHble 60 JOHOPOB reyeHu, npowefwmnx KomnbroTepHyro Tomorpaguto, KT-Bonrometpuio u
TpaHcriaHTayuro rnevyeHn B HaLmoHaibHOM Hay4YHOM LieHTpe xupypruv umeHn A.H. CbiaraHoBa 3a
nepuog 2018-2022 rr.

Pe3ynbratbl. Koppensuyusi [lupcoHa Mexay o6bEMOM MpaBoOy [OJM MEYEHU paccyUTaHHbIM
cTaHAapTHbIM MEeTOAOM M Maccovi rpagrta coctaBuna 0,730 (p<0,01), koppensyus [upcoHa
Mexzgy 06beMOM [MeYEeHU PacCYMTaHHbIN OMTUMU3UPOBaHHbIM MeTogoM (-10 HU) u rpagTom
coctaBuna 0,757 (p<0,01), a koppensyusi Mexay rpartoM u ONTUMU3UPOBAHHLIM METOAOM
(-20 HU) - 0,860 (p<0,01). KoagppuymeHT koppensiumum [upcoHa onTumMmusmpoBaHHoro metoga (-20
HU) cTatucTMyecky 3Ha4MMo BbilUE, YeM KO3QPUUMEHT KOpPeasuuy cTaHgapTHOro MaHyalbHOro
metoga (p=0,026), paznvuune Mexzy Ko3I(HOUUUEHTOM KOPPensayuu OnTUMU3UPOBAHHOIO
meToga (-10 HU) n cTaHgapTHoro - cTaTUCTUYEeCKU HeaHauynuMmo (p=0,375). CTerneHb pacxoxaeHus
onTuMuaupoBaHHoro metoaa (-20HU) coctaBuo - 8,4%, MaHyanbHoro metoaa -12,7%. OTMevaetcs
CTaTUCTUYECKOE 3HaYMMOE passinyme Mexay CTerneHbro PacXoXAeHns CTaHAapTHOro MaHyasibHoOro
¥ onTumum3upoBaHHoro Metoga (-20 HU) (p=0,029).

BbiBogbl. OnTumusauyms MaHyasbHoOro metoga KT-BOJIOMETPUM C YMEHbLUEHUEM [opora
MJI0THOCTU rnedyeHn Ha 20 HU rnpoAeMOHCTpupoBasio CTaTUCTUYECKU 3HAYUMO BbICOKUN
KO3 unLUMeHT Koppensymum ¢ BeCOM rpadta, a Tak)ke 3Ha4uMO CHU3N/Ia CTeNeHb PacXOXAEHUSI.

Introduction

Owing to technical improvements and the
standardization living donor liver transplantation
(LDLT) has become as effective as cadaveric
liver transplantation. Inadequate liver volume is
among the most common cause donor exclusion
[1]. Accurate quantification of the liver volume
necessary for avoiding metabolic mismatches
between donor and recipient which may result in

“small for size” of “large -for-size syndrome” and
ultimately in an increased risk of graft rejection
[2] The remnant volume in living donors should
be at least 30% of the liver volume since donor
safety has absolute priority [3]. CT volumetry has
been widely used for preoperative graft volume
measurement in LDLT [4].

Liver transplantation from a related donor in
Kazakhstan has been carried out since 2011[5].
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METHOD FOR OPTIMIZING CT VOLUMETRY OF THE
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Figure 1.

Calculation of the volume of the
liver by the standard method. The
maximum density threshold is
180 HU

Heymsfield S. et al. [6] were the first to
calculate preoperative liver volume in 1970,
since then many software packages have been
developed.

Our previous study showed that the manual
method was more accurate than the semi-
automatic method, had a lower degree of
discrepancy compared to the semi-automatic
and automatic methods [7]. However, the
degree of discrepancy of the manual method
still remained high — 12,7%. In this study, we
considered methods for optimizing the manual
method, compared it with the standard one, and
determined its accuracy.

The aim of the study was to optimize the
manual method of CT volumetry donor’ liver,
determine its accuracy and compare it with the
standard method.

Materials and methods

Single center prospective study including
data from 60 liver donors. All donors underwent
Computed tomography of the abdominal with the
introduction of acontrastagent, CT volumetry and
liver transplantation at the Hepatopancreobiliary
Surgery and Liver Transplantation Department of
the National Scientific Center of Surgery named
after. A.N. Syzganov for the period 2018-2022
years.

This study was approved by the ethics
committee of the Kazakhstan National Medical
University named after. S.D. Asfendiyarov (No. 3
(109) dated March 31, 2021).

Inclusion criteria were adult transplantation
(over 18 years of age) with a right-sided
hepatectomy and a left lobe volume of at
least 35%. Patients who had CT scans at other
hospitals were excluded. All liver donors had
healthy livers, and patients with hepatic steatosis
were also excluded from the study.

Computer Tomography

Multiphasic CT was performed in the cranio-
caudal direction using a 160-slice MDCT scanner
(Canon Aquilion, Prime SP) and slice thickness in
the axial and coronal planes: 5 mm (pre-contrast)
or 3 mm (post-contrast) with no interslice gap.
A soft tissue B20 kernel was used in all cases.

All patients received 1.6 ml/kg of body weight
(corresponding to 560 mg lodine/kg) of a non-
jonic, iso-osmolar dimeric contrast medium
(lodixanol, Visipaque 320, GE Healthcare, Inc.,
Milwaukee, WI). Pre-warmed contrast medium
(CM) was administered.

Images were obtained during the hepatic
arterial, portal-venous and delayed phases (25—
40, 70 and 180 s, respectively, after the start of
contrast medium injection).

Portal-venous dataset from all examinations
was transferred from Picture Archiving and
Communication System (PACS), and volume of
the right lobe of the liver was calculated using
Volume analysis software.

The estimation was carried out in calculation
of the total liver volume and calculation of the
left lobe plus segment | in order to establish the
remnant liver volume. Resection planes for liver
segmentation passed through the right side of
the middle hepatic vein and gallbladder bed. The
resulting volume was further compared with the
intraoperative weight of the graft. Estimated liver
volumes are presented in milliliters (ml), graft
weight in grams (g).

Standard manual CT volumetry method on
the Vitrea -Volume Analysis workstation

On each axial scan, the outline of the liver
was drawn manually with the mouse cursor using
the pencil tool. The inferior vena cava, portal
vein with major branches, and gallbladder were
excluded from the ROI. Total liver volume and
residual liver volume were obtained by summing
the volume at each section. To determine the
volume of the liver without vessels, an allowable
density threshold was set in the toolbar, which
corresponded to the density of the liver, thus the
volume of vessels was excluded. The minimum
threshold was 30 HU., the maximum varied
based on the density of each liver. The program
changed the coverage intensity of the isolated
liver parenchyma based on the given density.
Thus, the maximum density threshold was
set, which covered the entire liver parenchyma
without blood vessels. The results were saved
as a screenshot (Figure 1).
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Optimized CT volumetry method on the Vitrea
workstation

With the optimized method, the volume
calculation was carried out in the same way as
with the standard one: on each axial scan, the
contour of the liver was drawn manually with
the mouse cursor using the pencil tool. Vessels

were also excluded from the study area. For
optimization, we changed the allowable density
threshold. The minimum remained the same 30
HU. For the optimization method, we lowered
the maximum density threshold by 10 HU and
by 20 HU. The results obtained were saved as a
screenshot (Figure 2).

Intraoperative graft weight measurement

At the back table after resection, the graft
was flushed by a surgeon with saline and
histidine-tryptophan-ketoglutarate  (Custodiol)
solutions to remove blood. Afterward, the graft
was weighed on electric scales.

Statistics: The Kolmogorov-Smirnov test
was used to determine the normality of the
sample distribution. For descriptive statistics,
mean t standard deviation (SD) was used. The
liver volume calculated by the standard method
and two optimization methods (-10 HU) and (-20

| o Lmere vl

HU) was compared with the weight of the graft.
The discrepancy of each program was presented
as a percentage (%), the 100% value of which was
the weight of the graft. Pearson’s correlation was
also applied to compare each of the method.

A p value <0,05 was used to determine
statistical significance. Statistical analysis was
carried out using the SPSS program (IBM corp.,
19 version).

Results

The average volume of the whole liver
estimated by the standard method was 1322+

il S

L - ..l
- 5

L s S

There is a statistically significant difference
between the correlation coefficient of the
standard and optimized manual method (-20
HU) (p=0,026) and a non-significant difference
between the standard and optimized (-10 HU)
method (p=0,375).

The degree of discrepancy between the
optimized method (-20 HU) was 8,4%, the
manual method -12.7%. There is a statistically
significant difference between the degree of
discrepancy between the standard manual and
the optimized method (-20 HU) (p=0,029).

BULLETIN OF SURGERY IN KAZAKHSTAN

Discussion

Martel et al. [8] reported in their study that a
discrepancy of about 5% between the calculated
volume and the actual graft weight can affect
the clinical outcome. Binomial proportions and
95% confidence intervals were created for this
comparison. When using measured volume as
a reference standard, estimated volume has
been shown to result in a clinically significant
overestimation in up to one-third of patients,
which may influence clinical decision making
to prevent liver failure or small size syndrome.

Ne3 - 2023

Figure 2.

Calculation of the liver volume by
the optimized method. Maximum
density threshold

a) 170 HU

b) 160 HU

Figure 3.

Pearson correlation between

a) standard manual method with
graft weight,

b) optimized method (-10 HU)
with graft weight,

c) optimized method (-20 HU)
with graft weight
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These syndromes include residual liver weight
unable to maintain adequate organ function,
resulting in hyperbilirubinemia, coagulopathy,
ascites, encephalopathy, and hypoalbuminemia,
and ultimately postoperative death.

Depside of investigation of the automated
method Park R et al. in his work studies the
accuracy of the automatic method using a deep
learning algorithm (deep learning assisted),
however, the automatic program shows a large
error in comparison with the mass of the graft
andis 17% [4].

Mayer et al. [9] in his study, he provides
data on the absence of statistically significant
differences between the studied volume of the
liver with a small slice thickness (<3 mm) and
with a larger slice thickness (>3 mm). In our
study, we performed CT volumetry on 3 mm
slices.

Xie T et al. [10] in his work was studies
Couinaud automatic segmentation during liver
resection; in this work, an automated program
is compared with a manual one. However, there
are no statistically significant results when
comparing the two methods, moreover, the
authors state that the manual method remains
the gold standard for calculating liver volume.

In our study, the optimized method (-20 HU)
showed a percentage of discrepancy of 8.4%,
despite the fact that this figure is more than 5%,
it still showed more accurate results compared
to the previous methods we studied. Thus, the
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Abstract

Objective: To compare the immediate outcomes of thoracoscopy and median sternotomy in
patients undergoing ventricular septal defect repair.

Materials and methods. We analyzed 59 patients diagnosed with VSD who were operated on at
the SCCCST from 2012 to 2021. All patients were divided into two groups: group 1 included patients
in whom thoracoscopic access was used (n=27), group 2 included the method of complete median
sternotomy (n=32).

Results. There were no statistically significant differences in complications in the postoperative
period and no in-hospital mortality. The duration of the procedure and the duration of cardiopulmonary
bypass in the thoracoscopy group were longer than in the sternotomy group. Blood loss during and
after surgery was lower in the thoracoscopy group than in the sternotomy group. Hence, less blood and
plasma transfusion was required in the thoracoscopy group than in the sternotomy group. The length
of stay in the intensive care unit, the time spent on mechanical ventilation, bed days after surgery, the
use of analgesics were statistically lower in the thoracoscopy group than in the sternotomy group.
It should be noted that the length of the skin incision in patients in the thoracoscopy group was
significantly less than in the second group.

Conclusion. Thoracoscopic approach for VSD correction is an effective and low-traumatic method
that does not increase the risk of surgical complications. Routine use of this technique requires a
study on a larger sample of patients.
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TOPaKOCKOMUSAHbIH TiKeslen HOTUXXenepiH opta CTEPHOTOMUSIMEH caPeceisbICTbIpy.

Matepuan MeH agictepi. biz 2012-2027 xbingap apasnbifbiHga Tapasd KasacblHAarbl
KapAWOXUPYPrusi )XoHe TPaHC/IaHTOIOMMSA FbIJIbIMU-KIIMHUKA/IbIK OpTasblfbiHAa OTa XacasfaH
KapblHLWasblK nepae akay anarHosbIMeH 59 HaykacKka Tasgay )xacagblk. bapnbik emgenyiuinep
eKi Tornka 6esiHgi: 1-TonkKa TopaKoCKOMUAbIK KOKETIMAINIKTI naiganaqrad nauyneHTTep (n=27),
2-ToMKa ToJIblK opTa CTEPHOTOMMUS 94ICIH KosgaHFaH nauneHTTep (n=32).

Hatumxenep. OnepaymsgaH KeviHri Ke3eHAe XXaHe CTaymnoHap iLWinik esiM-XXITiMCi3 acKbIHynap
60VibIHIIA@ CTaTUCTUKA/IbIK MaHbI3[bl avbipMaLlblibIKTap 60JiFaH oK. OnepaunsiHblH Y3aKTbIfbl
MEH KapAuornyabMOHasbAbl LYHTTay Y3aKTblfbl TOPAKOCKOMUSAIbIK TOMNTa CTePHOTOMMS] TOObIHA
KaparfaHga y3arblpak 6os4bl. Onepayus KesiHae )XoHe ogaH KeWiHri KaH )XOofanaTy CTEPHOTOMMUS
TO6bIHa KaparaHfa TOPaKOCKOMMUAMbIK TonTa TemMeH 60/4bl. JJeMeK TopakoCKOMuAbIK TonTa
CTEepHOTOMUSA TOObIHA KaparaHAa a3 KaH )XoHe aasma asbipak Kyiibligbl. PeaHumayms 6enimiHge
60J1y Y3aKTblfbl, 6KMEHIH XXacaHAbl BeHTU/ISLMSICbIHA KETKEH yaKbiT, orepaunsaH KewiHri Tecek
KYHAEepI, aHa/breTuKTepAi KosagaHy CTepHOTOMMUS TOOblHa KapafaHZa TOPaKOCKOMMUAJbIK TorTa
CcTaTUCTUKabIK TOMeH 60/4bl. ATa KeTy Kepek, TOpakoCKOonus TobblHAarbl HayKacTapAa Tepi
Lwpambl Y3bIHAbIFbI EKIHLWI TOMKa KaparaHAa auTap/ibiKTan Killi 6014bl.

KopbITbIHAbI. XUPYprusinblK ackbiHynapAblH KayrniH apTThipMaiTbiH TUIMAI )XaHe TeMeH
TpaBMaTuKasblK 9AiC peTiHAe KapblHLWasblK epae akay Ty3eTyAiH TOpaKOCKOMUAJbIK oAici
KosgaHblnagbl. byn aficTi KYHAENIKTI KogaHy naymeHTTepaiH Y/IKeH yariciH 3epTTeyai Tanan eTeji.

Topakockonusi NPOTUB CTEPHOTOMMUM NpU Koppekuun aedekTa

MeX)KeJlyJ04MKOBOW NeperopoAKM: onbiT OAHOIO LieHTpa
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AHHOTauums

Llenb uccnepoBaHusa - cpaBHUTb HEMNOCPeACTBEHHbIE UCXOAbl TOPAKOCKOMUM CO CPEeAUHHOM
CTEePHOTOMMEN Y MaLNEHTOB MEPEHECLUMX KOPPEKLMIO AepeKTa MEXOIKENYL0YOKOBOM MepPeropoaKum.

Martepuanbl u Metogbl. AHanusmpoBaHbl 59 naymeHToB ¢ AuarHosom [LMMKII, koTopbie
ornepupoBaHbl B «Hay4YHO-KJMHNYECKNI LIEHTP KapAUOXMPYPruu 1 TpaHcraaHToaorum» r. Tapas
¢ 2012 no 2021 rr. Bce nayueHTbl pasfesneHbl Ha ABe rpynrbl: B 1 rpynry BOLWIA NayneHTbl, y
KOTOPbIX MCMOJIb30BaH TOPAKOCKOMUYeCKmi goctyn (n=27), Bo 2 rpynne npumMeHeH MeToZ MosHOMA
cpeaunHHou ctepHoToMum (n=32).

Pe3ynbtaTbl. He 6bl10  CTaTUCTUYECKM  3HAYMMbIX  Pa3MyYnii  OCJTIOXKHEHWI B
rnocseonepaymoHHOM rnepuoge M 6e3 rocrnuraabHoOW JseTasbHOCTU [1pOJO/IKUTENLHOCTL
onepaunMn U [JINTENILHOCTb UCKYCCTBEHHOIO KPOBOOGPALYEHUS B [rpynne TopaKoCKOMUu
6bis1M 60/IbLUE, YeM B rpyrnmne co cTepHoToMun. KpoBonoTepsi BO BpeMsi onepauuu v rnocse
onepayunn 6blaa HUXe B rpyrnne B TOPaKOCKOMUM, YeM B rpyrnne cTepHoToMun. CaeqoBaTesibHo,
4TO MOTPE60Basio MEHbLUE repesnBaHne KpPOBU W M1a3Mbl B rpynne TOPaKOCKOMMM, YeM B
cTepHOTOMUM. [TPOAOIIKUTENLHOCTb PE6bIBaHUS B OTAE/IEHUN peaHUMaLMm, BDEMS HaXOXAEHUS
Ha UCKYCCTBEHHOM BEHTU/IALMM JIErKNX, KOVIKO-AHM r0cJie ornepaunm, npuMeHeHne aHesibreTMKoB
6blSIN CTAaTUCTUYECKU HUXKE B rpynne TOpPaKOCKOMWUW, YeM B rpyrnne ctepHoTomuu. Crnepyet
OTMETUTb, YTO AJIMHA KOXHOro pa3pesa y nayueHToB B rpyrne TopakoCKOonuu 6bia JOCTOBEPHO
MeHbLLE, YEM BO BTOPOM rpyrire.

3aksnoyeHne. Topakockonuyeckui poctyn rnpu  Koppekuymn JMXKIT wucronb3yeTrcsi Kak
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THORACOSCOPY VERSUS STERNOTOMY IN THE CORRECTION
OF A VENTRICULAR SEPTAL DEFECT: A SINGLE CENTER EXPERIENCE

Figure 1.
Correction of VSD
through three ports

Figure 2.
Perimembranous VSD

Introduction

Ventricular septal defect is one of the most
common congenital heart defects, accounting for
10% or 1.5 cases per 1000 newborns [1]. In 1954,
Lilehei performed the first VSD repair through a
median sternotomy. For many years, the median
longitudinal sternotomy has remained the
standard approach to the surgical treatment of
VSD, which shows good postoperative results
and minimal mortality. However, this method
has a number of disadvantages: greater trauma,
increased risk of wound infection, and a long stay
in the hospital [2].

In recent years, fully endoscopic techniques
have been developed for VSD closure using
robotic surgical systems and without the use of
robotics. [3, 4, 5,7, 8,9, 10]. However, still there is
insufficient evidence for the use of thoracoscopy
in VSD repair. In addition, the thoracoscopic
method is not robotic and very few people in the

CPB was performed by cannulation of the
right femoral artery and vein + right jugular vein
under normothermia. To ensure adequate venous
return, a vacuum was connected to the venous
line, the negative pressure was uregulated from
-20 to -40 mm Hg. The pericardium was dissected
longitudinally, 3 cm above the phrenic nerve,
from the ostium of the inferior vena cava to the
ascending aorta. Then the superior and inferior
vena cava were isolated, clamped with tourniquets.

CPB was carried out under normothermic
conditions. The aortic clamp was placed on the

world use this technology.

Purpose: to study the safety and efficacy
of thoracoscopic VSD closure. We compared
the immediate outcomes of thoracoscopy and
median sternotomy in patients undergoing
ventricular septal defect repair.

Materials and methods

We analyzed 59 patients diagnosed with VSD
who were operated on at the Scientific and Clinical
Center of Cardiac Surgery and Transplantology
from 2012 to 2021. All patients were divided into
two groups: group 1 included patients in whom
thoracoscopic access was used (n=27), group
2 included the method of complete median
sternotomy (n=32). The choice of surgical
approach was based on the joint decision of the
surgeon and the patient (Figure 1).

Inclusion Criteria: isolated ventricular septal
defect; age more than 5 years; body weight more
than 15 kg.

ascending aorta through port 1. A Chitwood clamp
was used to clamp the ascending aorta through
port 1, but only to correct VSD. A cardioplegic
cannula was passed through port 1 into the aortic
root for blood cardiopelgia. Then, after cardiac
arrest, an incision was made in the right atrium
parallel to the atrioventricular sulcus, which were
also taken on handles. A 3 mm long incision was
made in the region of the oval fossa to relieve the
left heart. The septal leaflet of the tricuspid valve
was incisied towards the base to visualize a true
VSD (Figure 2).
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Next, VSD closure was performed using an
autopericardium treated with glutaraldehyde. If
the diameter of the defect was less than 4 mm,
suturing was performed, if it was more than 4 mm,

horizontal mattress stitches were placed on the
linings using a 4/0 prolene threads. After closure
of the VSD, the integrity of the septal leaflet of the
tricuspid valve was restored (Figure 3).

Sealing the incision in the region of the oval
fossa and the right atrium. Prevention of air
embolism was carried out using negative pressure
through a catheter located on the ascending aorta,
additionally by carbon dioxide insufflation. The
Chitwood clamp was removed from the ascending
aorta, then, after hemodynamic stabilization,
cardiopulmonary  bypass was  completed.
Transesophageal echocardiography was performed
to check the patch. After the protamine sulfate
is given, hemostasis was performed, a drainage
tube was installed in port 3. Decannulation of the
right femoral vein and artery, the right jugular vein.
Layered sutures on the wound.

Patients of the 2nd group were operated
by the standard method - complete median
sternotomy using conventional anesthesia, under
cardiopulmonary bypass with central cannulation of
the great vessels.

Statistical analysis

Statistical processing of the material was
performed using the IBM SPSS Statistics 26 software
package (Chicago, IL, USA) and Jamovi (Version

using the Shapiro-Wilk test. Quantitative traits with
an approximate normal distribution were described
in the form of mean value and standard deviation
(M1SD), in the case of a non-normal distribution, as
a median and 25th, 75th percentile (Me (Q1-Q3)).
Categorical data were described with absolute
values and percentages. Comparison of two
groups in terms of a quantitative indicator having a
normal distribution, under the condition of equality
of variances, was performed using the Student’s
t-test, with unequal variances, it was performed
using the Welch t-test. Comparison of two groups in
terms of a quantitative indicator, the distribution of
which differed from the normal one, was performed
using the Mann-Whitney U-test. Comparison of
percentages in the analysis of four-field contingency
tables was performed using Pearson’s chi-square
test (for expected phenomena values greater than
10), Fisher's exact test (for expected phenomena
values less than 10). Comparison of percentages
in the analysis of multifield contingency tables was
performed using Pearson’s chi-square test.
Results

1.6.9) https://www.jamovi.org. All quantitative Demographic and  preoperative  clinical
variables were checked for the type of distribution  characteristics did not differ in both groups (Table 1)

oony, | o

Age, years (Me (Q1-Q3) 12(8 - 20) 13(9-22) 0,653

Gender, men, n (%) 15 (55,6) 17 (53,1) 0,852

Weight, kg (Me (Q1-Q3) 35(24 - 59) 32(24-59) 0,921

BSA (Me (Q1-Q3) 1(1-2) 1(1-2) 0,796

CHF Il according to NYHA, n (%) Il no 12 (44,4) 12 (37,5) 0589

NYHA, n (%) 15 (55,6) 20 (62,5) ’

Qp/Qs (Me (Q1-Q3) 2(2-2) 2(2-2) 0,048

LV EF % M £ SD ¢ 95% Cl 6314 (62-65) 65t 4 (64— 67) 0,081

PAP (Me (Q1-Q3) 22 (20 -25) 23 (20 - 25) 0,706

CT ratio M + SD ¢ 95% Cl 52 4 (50— 54) 53+ 7 (51— 56) 0,356

Figure 3.
VSD closure

Table 1.

Demographic and preoperative

clinical characteristics

Note: Data presented as mean * SD or n (%); Abbreviations: BSA, body surface area; CHF, chronic heart failure;
NYHA, New York Heart; Association; Qp/Qs, ratio of Pulmonary -to- Systemic flow; LVEF, left ventricular ejection
fraction; PAP, pressure in the pulmonary artery; MS, CT, cardiothoracic; Cl, confidence interval.
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Table 2.
Intraoperative variables

Intraoperative data are presented in Table 2.
The duration of the operation and the duration
of cardiopulmonary bypass in the thoracoscopy
group were longer than in the sternotomy group.
Blood loss during and after surgery was lower in

the thoracoscopy group than in the sternotomy
group. Hence, less blood and plasma transfusion
was required in the thoracoscopy group than in
the sternotomy group.

e

Operating time, min M+SD ¢ 95% CI 256126 (246-267) 211+42(195-226) <0,001
Aortic cross-clamping, min M£SD ¢ 95% Cl 69+17 (63-76) 33412 (29-38) < 0,001
CPB, min (Me (Q1-Q3) 94 (73-110) 57(44-68) <0,001

Intra-op blood loss, ml (Me (Q1-Q3) 100(100-100) 150(100-212) 0,004
Packed red blood cell, n (%) 11 (40,7) 20 (62,5) 0,095

FFP, n (%) 0(0,0) 14 (43,8) <0,001

Note: Data presented as mean + SD or n (%); Abbreviations: Cl, confidence interval; CPB, cardiopulmonary
bypass; FFP, fresh frozen plasma

There were no statistically significant
differences in complications in the postoperative
period and no in-hospital mortality (Table 3).

mechanical ventilation, bed days after surgery,
the use of analgesics were statistically lower in
the thoracoscopy group than in the sternotomy

The length of stay in the ICU, the time spent on  group.
Details qf various posto;Z?:;fi\?é Variable ( gi:g;:’a)c;)'sio:%) ( G?Zirgozfc::g;z) P-value
findings and complications
ICU, hours (Me (Q1-Q3) 16 (14-18) 21 (19-22) <0,001
Lung ventilation (Me (Q1-Q3) 105 (70-115) 180 (135-218) <0,001
PAP post-op (Me (Q1-Q3) 20 (20-23) 20 (20-23) 0,514
Total blood loss post-op, ml (Me (Q1-Q3) 170 (120-190) 190 (140-250) 0,027
analgesics total for three days, mg (Me (Q1-Q3) 650 (575-675) 750 (650-850) <0,001
incision length, mm (Me (Q1-Q3) 50 (42-55) 150 (128-180) < 0,001
bed days post-op, days (Me (Q1-Q3) 7 (6-8) 8(7-9) < 0,001
MI, n (%) 0 0 1
Stroke, n (%) 0 0 1
AKF, n (%) 0 0 1
Reoperation, n (%) 0(0,0) 2(6,2) 0,495
Residual shunts, n (%) 1(3,7) 1(3,1) 1,000
Wound infection, n (%) 0(0) 2(6,2) 0,495
Cannulation site complications, n (%) 1(3,7) 0(0,0) 0,458
Hydrothorax, n (%) 2(7,4) 2(6,2) 1,000
Atelectasis, n (%) 2(7,4) 0(0,0) 0,205
AV block post-op 0 0 1
Pericardial effusion 0 0 1
Hospital mortality, n (%) 0 0 1

Note: Data presented as mean + SD or n (%); Abbreviations: ICU, intensive care unit; PAP, pressure in the
pulmonary artery; MI, myocardial infarction; AKF, acute kidney failure.

It should be noted that the length of the
skin incision in patients in the thoracoscopy
group was significantly less than in the
second group.

Discussion

Ventricular septal defects (VSDs) are
the most common type of congenital heart
disease, and when indicated, surgical closure
is considered the gold standard of care. [1].

BECTHUK XUPYPIMN KASAXCTAHA

The elimination of VSD is of fundamental
importance to perform at an early age,
however, the natural course of the defect
may be asymptomatic, and some patients
undergo correction at an older age. There
are various surgical methods to eliminate
VSD [2, 3]. For many years, the median
longitudinal sternotomy, which provides
wide access to the heart, has remained
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the standard approach to the surgical
treatment of VSD. However, this method
has a number of disadvantages: greater
trauma, lengthening of the patient’s stay in
the hospital, the likelihood of developing
infectious complications, and a rough
postoperative scar [3]. With the development
of endovascular technologies, most VSDs
can be eliminated using special devices,
however, for patients who have some
anatomical features: the chordal filaments of
the tricuspid valve are attached to the edge
of the VSD, the location of the VSD is close
to the fibrous ring of the tricuspid and aortic
valves, surgical treatment remains the main
method of VSD closure [4]. As an alternative
to complete sternotomy, many surgeons
have begun to widely use thoracoscopic
VSD correction using video endoscopic
equipment [5,6]. Thoracoscopic access
provides sufficient visualization of the
main vessels of the heart and intracardiac
structures, reduces pain, reduces the need
for transfusion of blood components,
preserves the anatomical integrity of the
chest bone skeleton and can significantly
reduce the skin incision, achieving an
excellent cosmetic effect [7, 8].

Currently, many reports have shown that
morbidity and mortality after thoracoscopic
VSD correctionis notinferior to other surgical
approaches and is a feasible and safe

procedure, while reducing surgical trauma,
reducing blood loss, reducing postoperative
pain and faster recovery [9,10]. The results
of our experience confirm the same
advantages in thoracoscopic correction of
ASD and VSD in children and adolescents,
although the average duration of CPB
and aortic clamping in the thoracoscopy
group was significantly longer than in the
sternotomy group [11]. We attribute this to
such features of thoracoscopy as a longer
preparatory stage (cannulation of peripheral
vessels, installation of ports), the use of long
endoscopic instruments, work at a great
depth of the wound at an unusual viewing
angle of the operating surgeon through the
monitor.

Indeed, the reduction in hospital days
during VSD correction, which increases
the throughput of the hospital as a result,
reduces the consumption of hospital
resources, however, at the initial stages
of training, we encountered complications
associated with cannulation of the femoral
arteries to provide peripheral CPB.

Conclusion

Thoracoscopic approach for VSD
correction is used as an effective and low-
traumatic method that does not increase the
risk of surgical complications. Routine use
of this technique requires a study on a larger
sample of patients.
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Materials and methods. The study included 113 patients with acute ischemic stroke, hospitalized within the first  keywords:
day after its onset and subjected to invasive treatment. 101 men and 12 women were examined, including 32 at the  ischemic stroke; protein S1008;
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Results. The content of ST00B during the initial determination on average for the group significantly exceeded
the level determined in the control by 3.22 times (p=0.025). There was a direct dependence of the content of ST00B
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degree of neurological deficit was determined only in patients with a large stroke size.
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3epTTeyaiH, MaKcatbl - ULLIEMUSSIBIK UHCY/IbTIEH aybipaTbiH HaykacTapga S100B npoTenHiHiH AeHreiH
aHbIKTay )XX9He OHbIH MW TIHIHIH 3aKbiMAaHy aviMarblHblH ©JILUEMIMEH, UHCYNIbTTIH aybIp/ibiFbIMEH XoHe
KIMHUKaIbIK HATUXeepiMeH 6alinaHbICbiH 6aranay.

Marepunangap MeH Tacingep. 3epTreyre xeaen neMussbiK MHCY/IbTIEH ayblpaTbiH, OHbIH 6acTa/yblHaH
KeWiHri GipiHLLi Tay/iKTe aypyXaHara XXaTKbI3bl/iFaH XaHe MHBAa3UBTI emre yiubiparaH 113 nayneHT KaMTblgbl.
NIHSS wkanacbl 6obiHLwa 107 ep xaHe 12 avien Tekcepingi, oHbiH ilwiHae 50-60 xacTa - 32, 61-70 acTa - 64,
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71-80 xacTa - 17. [lapameTpaepi MeH GyHKLMOHaAAbIK aybITKY AoPEXeECi.

Hatuxenep. Ton 6ovibiHWa 6acTankbl aHblKTay kesiHge S100B mMa3MyHbl opTa ecenneH 6akbliayga
aHbIKTasFaH feHrevigeH 3,22 ece (p=0,025) aiitapsibikTai ackin TycTi. S100B Ma3MyHbIHbIH UHCY/IbT eLIeMiHe
Tikenei Tayenginiri 604bl. 1-LUi KyHi aHbIKTasiFaHFa KaTbICTbl 3-Li KYHi KOPCETKILUTIH OpTallua YKofapbliaybl
)KOHE MHCYMbT JaMblfaHHaH KeyiH 7-Li KyHi TeMeHAeyi aHbiKTangbl. ST00B Ma3MyHbIHbIH Katap XYypeTiH
aypynapgblH 60/ybiHa aTap/bIKTa Tayenpiniri 6onraH oK. 3epTTeneTiH napamMeTpAid HeBPOIOrUsIbIK,
TarLbl/iblK JPEXECiHe acepi TeK MHCY/IbT MOJILLIEDI Y/IKEH HayKacTapAa aHblKTan/bl.

CopepxaHue 6enka S100B npu neMnNYeCKOM UHCYNbTE U ero

MPOrHoCTU4yeckKoe 3HayeHue 'y GOJ'IbeIX, noABepPrHyTbiX
MWHBa3UBHbIM BMeéeLlaTeJIbCTBaM
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Llenb pa6oTel - onpeaeneHue ypoBHeli 6enka S100B y naymeHToB ¢ NLLIEMUYECKMM UHCYIbTOM U OL€HKa
€ro CBs131 C paaMepoM 06/1aCTV MOPAXKEHNSI MO3rOBOV TKaHM, TAXKECTbHO UHCY/bTa U KIIMHUYECKUMU UCXOBaMM.

Martepuarnbi u MeToAbI. B uccnenoBaHue BKoYeHb! 113 naymeHToB ¢ OCTPbIM NLLEMUYECKMM UHCYIbTOM,
rOCMUTanN3nPOBaHHbIX B TEYEHNE MEPBbIX CYTOK 10C/1e ero Havyasaa 1 nogBeprHyTbiX MHBa3UBHOMY JIEYEHUIO.
06cnegoBaH 107 MyxyunHa 1 12 KeHLmH, n3 HUX B BospacTte 50-60 net — 32, 61-70 net — 64, 71-80 net - 17.
OcywectBnsinn onpegeneHne 6enka S100B Ha 1, 3 u 7 cyTKu, a TakxKe KOMIIEKCa KIMHUKO-1abopaTopHbIX
rapameTpoB U CTeNneHN QyHKLMOHaIbHbIX OTKIOHeHM o Lukasne NIHSS.

Pesynbratbl. Cogepxanne S100B rpy repBMYHOM OMpeseseHnn B CPeAHeM o rpynrne 3Ha4yumo
MPEeBbICUIO YPOBEHb, OMPEAENeHHbINi B KOHTpose, B 3,22 pa3a (p=0,025). MMenacb npsiMasi 3aBMCUMOCTb
cogepxauna S100B oT pasmepa MHCy/bTa. BbiBIEHO yMepeHHOe MOBbILLIEHNE oKasaTess Ha 3 CyTku
OTHOCUTENIbHO OMPEAENEeHHOro Ha 1 CYyTKU M CHUXKEHWe Ha 7 CYTKM rocse pa3BuUTUA MHCynbTa. He 6blio
BbISIBJIEHO CYyLLECTBEHHOW 3aBucumoctu cogepxxkaHns S100B oT Hanmyms COMyTCTBYHOLUEN MaToorum.
BavsiHne nccnefoBaHHOro roka3aTtesis Ha CTereHb HEBPOJIOrMYecKoro geuuuta onpesesneHo TObKo Y
MaLneHToB C 60/bLIMM Pa3MEPOM UHCY/IbTA.

Introduction

Stroke is one of the leading causes of death
in developed countries and up to now can take the
first place among diseases leading to disability
[1, 2]. The frequency of strokes in the population
increases with age, up to 80% of them are
ischemic [3].

There is a complex of pathogenetic
mechanisms of ischemic stroke, including regular
changes in cerebral hemodynamics and, further,
metabolic disorders of nerve and glial tissues.

Recently, biochemical markers have become
important in the identification of brain damage.
Among the family of Ca2+-modulated proteins,
S100B is mainly produced by astrocytes.
S100B plays an important role in the growth,
differentiation and repair of nerves [4, 5, 6, 7].
At physiological levels of concentration, this

protein causes a protective effect, but elevated
extracellular concentrations lead to cell damage,
which may be associated with the pathophysiology
of neurodegenerative processes [6]. With
brain damage, S100B easily spreads into the
cerebrospinal fluid, as well as into the blood [5, 6].
A number of studies have reported an increase in
S100B levels due to trauma and various ischemic
conditions [8].

Purpose of the study is to determine the levels
of the S100B protein in patients with ischemic
stroke and evaluate its relationship with the size of
brain tissue damage, stroke severity, and clinical
outcomes

Materials and methods

The study included 113 patients with acute
ischemic stroke, hospitalized during the first
day after its start. 101 men and 12 women were
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examined, including 32, 61-70 aged 50-60 years

years - 64, 71-80 years - 17.

The study was conducted in 2019-2022.

The control group consisted of 40 clinically
healthy individuals, comparable in sex and age.

Criteria for inclusion in the study:

- instrumentally verified ischemic stroke;

- the full scope of the examination according
to the Study Protocol;

-invasive intervention in all patients. Exclusion
Criteria:

- hospitalization more than 24 hours after the
onset of a stroke;

- the development of a stroke due to trauma,
tumor, infectious process;

- the presence of a diagnosed brain tumor or a
malignant neoplasm of another localization,

- transient ischemic attack,

- epidural, subdural or
hemorrhage;

- history of head trauma or acute myocardial
infarction within the last 3 months.

The risk assessment criteria for the examined
patients included age, gender, concomitant
cardiovascular risk factors, radiological data,
and results of a neurological examination on the
1st, 3rd, and 7th days from the onset of a stroke.
Neurological examinations were recorded using
the NIHSS scale.

The NIHSS score was divided into main
grades: 0—1: normal, 2—-7: mild, 8-14: moderate,
15 and above: severe [9].

On the 1st, 3rd and 7th days from the
development of a stroke, venous blood was taken
(5 ml each). After incubation at room temperature
for about 20 minutes to achieve complete
coagulation, the serum was separated by 10
minutes of centrifugation at 4000 rpm. Serum

subarachnoid

samples were stored in Eppendorf tubes at -80°C
until analysis. Results were reported in ng/mL
after sample analysis according to the kit protocol
using the ELISA method and the Human S100B
ELISA kit (S100B; BioVendor Research and Diag).
Nostic Products, Brno, Czech Republic).

Stroke subtypes were grouped as TACI (total
anterior circulation stroke), PACI (partial anterior
circulation stroke), POCI (posterior circulation
stroke), and LACI (lacunar stroke) according to the
OCSP classification [10].

Magnetic resonance imaging (MRI) was
performed on an MRI tonometer (MAGNETOM
Avanto; Siemens Healthcare, Erlangen, Germany)
with a field strength of 1.5 T.

The volume of the lesion was calculated from
the slice thickness of 5 mm in the axial plane and
the gap between the cross sections of 1.5 mm in
diffusion-weighted images. At discharge from the
hospital, patients were divided into two groups of
functional impairment according to the modified
Rankin scale: normal-mild and moderate-to-severe
[11].

Statistical analysis. The SPSS 20 program
was used. Descriptive statistical methods (mean,
standard deviation), Friedman test for repeated
measures of several groups, Kruskal-Wallis test for
comparison of several groups, Mann-Whitney U-test
for comparison of two groups, correlation were used
to evaluate the data. Spearman'’s test and Pearson’s
exact x2 test for comparing qualitative data.
The boundary level of the presence of statistical
significance was taken p<0,05.

Results

The results were evaluated by the average
values of laboratory and clinical parameters at
various times. They are presented in the charts
(Figure 1, 2, 3) and in the table 1.
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The content of S100B during the initial
determination on average for the group
significantly exceeded the level determined in the
control by 3.22 times (p=0.025).

There were significant differences in the content
of S100B depending on the size of the stroke. Thus, the
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Swroke

average value of the indicator for small strokes exceeded
the control one by 2.07 times, with medium ones by
2.99 times and with large ones by 5.55 times (p=0.043,
p=0.003 and p<0.001, respectively). There were also
significant differences between all groups of patients
with stroke, except for small and medium stroke.

Figure 1.

The level of S100B content
at the initial determination in
comparison with the control
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Figure 3.
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In the dynamics, an unambiguous, but a large stroke, an increase in the ST00B protein
insignificant trend towards a decrease in the content was noted within 3 days and a tendency
indicator was revealed in case of a small stroke, to decrease after 7 days from the development
while with an average size of the lesion and with  of a stroke.

Table 1.

Relationships of S1T00B content in Groups
dynamics, risk factors and sizes Mild stroke, n=47 Average stroke, n=38 Large stroke, n=28

of ischemic stroke 1 day 3 day 7 day 1 day 3 day 7 day 1day 3 day 7 day
Gender male, n=101 0,151 0,163 | 0,149 | 0,229 | 0,237 | 0,235 0,442 | 0,497 | 0,458
Female 0,129 | 0,147 | 0,133 0,201 | 0,218 | 0,199 - - -
Age 0-61y., n=32 0,199 0,185 | 0,176 | 0,255 0,270 | 0,242 0,436 | 0,488 | 0,430
61-90y. 0,106 | 0,130 | 0,115 0,187 0,209 | 0,201 0,470 | 0,519 | 0,467
BP, n=96 0,148 | 0,153 | 0,146 | 0,234 | 0,258 | 0,248 | 0,481 | 0,493 0,470
No BP 0,138 | 0,147 | 0,137 | 0,227 | 0,222 0,195 0,399 | 0,420 | 0,419
Ischemic heart disease, n=27 0,154 0,156 0,155 0,244 0,253 0,251 0,490 0,528 0,500
No 0,132 0,140 0,129 0,215 0,218 0,197 0,421 0,455 0,432
DM, n=18 0,169 | 0,172 0,161 | 0,249 | 0,260 | 0,245 | 0,442 0,497 0,458
No DM 0,126 | 0,135 0,124 | 0,208 | 0,212 0,207 - - -

As a result of comparing the content of women. It was also found to be higher in relatively
S100B in dynamics in the presence of various young individuals, with the exception of those
risk factors, it was found that in men this marker ~ who had large ischemic brain damage.
of tissue damage is more pronounced than in The presence of arterial hypertension,
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coronary heart disease and diabetes mellitus did
not significantly affect the values of the studied
indicator. There were only tendencies to excess
in all compared pairs of values in the presence
of aggravating factors, especially coronary artery
disease.

When determining the severity of disorders
on the Rankin scale, it was determined that 94
patients had no clinical symptoms or they were
mild, 19 had moderate or severe symptoms. Its
distribution depending on the content of S100B
during the initial determination is shown in Table 1.

In the structure of functional outcomes,
a certain dependence on the content of the
S100B protein is noticeable. It can be traced in
all selected subgroups and reaches a degree of
significance in large stroke (p=0.043). However,
it should be noted that no significant differences
were found on average across the group.

Discussion

Recently, many studies have been conducted
to determine the frequency of post-stroke injuries
and assess their impact on the prognosis of the
diseas. Neurological examination or repeated
neuroimaging may not be sufficient if cooperation
with the patient cannot be established or if the
patient is in a coma. In these circumstances, the
presence of a marker that can be controlled in
serum may provide convenience. One of the latest
studied neurobiochemicals is S100B, a complex
protein that modulates neuroglia interaction [11].
The correlation between lesion size and serum
levels of this protein, as well as its association
with early clinical and/or functional outcome in
acute post-stroke patients, has been noted in
several studies. Miao Y et al. [12], determined that
serum level of Hyc altered slightly whatever the
type of the heart disease, but it did not change in
cases of minor cases; nevertheless, CRP level is
significantly raised in all types of inflammations
and in AMI.

However, when comparing the percentage
change in S100B values on days three and five
with that on day one, no significant difference
was found between the mild and moderate and
severe groups. Unlike other studies, we found
approximately the same high levels of S100B
during thefirstand third days and suggest that late
(at the end of the first day) the time of admission
of patients to the hospital or inaccurate timing
may lead to disease progression. inflammation
in the area of necrosis. Measurements of the
highest levels of S100B on the third day may be
associated with the effect of edema occurring
2-3 days after ischemic stroke, in which there
is necrosis of a large number of astrocytes
and the progression of inflammation, causing
deterioration of the blood-brain barrier.

The Middelheim Multidisciplinary Stroke
Study reported that S100B protein levels in
the cerebrospinal fluid of 89 stroke patients

BULLETIN OF SURGERY IN KAZAKHSTAN

(68 ischemic strokes, 21 TIAs) obtained at
admission (mean 8 hours) and 35 healthy
volunteers correlated with the volume of brain
tissue lesion, stroke frequency, outcome severity
(NIHSS) [14]. Kenangil et al showed that S100B
values in 26 patients with acute stroke assessed
on days 1, 3 and 7 reached maximum levels in
patients with strokes associated with closure
of more than 2/3 of the area of the middle
cerebral artery on day 3, and they defined these
results as poor outcome and disability. Elting et
al. compared the relationship of ST00B protein
levels to clinical findings in 21 patients with
ischemic stroke, 18 with TIA, and 10 patients
with traumatic brain injury with that of 28 healthy
controls. A correlation was found between
the highest S100B levels measured on day 3
and NIHS scores on days 1 and 10. In trauma
patients, the highest levels of S100B were found
during the first day, and a correlation was found
with the Glasgow Coma Scale on admission. In a
study by Buttner et al, serum S100B protein levels
were measured at 12 hours, 24 hours, and 2, 3,
4, 5,7, and 10 days in 26 patients with stroke in
the anterior circulation region, as well as with a
clinical condition. The highest levels of S100B
were determined on days 2 and 3 after the onset
of symptoms in patients with more extensive
strokes and more severe neurological deficits
on admission, but no relationship was found
between these higher values and prognosis
[13]. In two separate studies, Wunderlich et al.
found a strong correlation between neurological
conditions and serum S100B concentrations in
patients with ischemic stroke and stated that
it has high predictive value in assessing early
prognosis. In a study by Fassbender K. et al, it
was shown that S100 protein levels correlate
with the size of damage in ischemic stroke, and,
in addition, its concentrations measured after 10,
24, and 72 hours correlate well with the patient’s
neurological status.

Conclusion

In our study, there was a correlation between
lesion size and increased S100B levels, as well
as between stroke severity (according to the
NIHSS scale) and S100B levels. Therefore,
we concluded that stroke severity or clinical
situation is associated not only with the number
of neurons that have undergone necrosis, but
also with critical locations of necrosis. The
identification of a weak correlation between
the functional status in the first month and the
maximum level of ST00B on the 3rd day led us to
think about S100B as an insufficient prognostic
marker. Another conclusion was that gender
and concomitant systemic diseases such as
diabetes, hypertension and HL in patients with
ischemic stroke do not affect the level of ST00B.
This observation may mean that S100B is a
possible marker of brain injury. Thus, high levels
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of S100B protein in the peripheral blood after
ischemic stroke were found, which correlated
well with the size of the lesion, but weakly
correlated with disability. Even if the S100B
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Abstract

Purpose of the study: comparative assessment of hematological and autoimmune status of patients with
Graves’ disease (GD).

Materials and methods. 43 GD patients aged between 19 and 64 years, 26 of which were women and 17 were
men, have been examined. Assessment of hemograms of examined patients helped to reveal anemia in 28(65.1%)
examined patients (group I). In 15 (34.9%) patients (group ) anemia was not detected. Mild anemia was diagnosed
in 25 (89.3%), moderate anemia — in 3 (10.7%) patients. Hemoglobin, hematocrit, erythrocyte count and erythrocyte
indices MCV, MCH, MCHC, serum Fe and ferritin status was chaecked in clinical analysis. The immune status was
assessed by the level of CD3+, CD4+, CD8+, CD19+, CD4+/CD8+, CEC, Ef, TSHRAb and hormonal status by the level
of TSH, T4 free.

Results. Microcytic anemia was determined in 15 (53.6%) patients, normocytic - in 12 (42.8%), macrocytic - in
1 (3.5%) patient due to volume of erythrocytes’ MCV. According to morphological criteria of MCH (mean content of
hemoglobin in erythrocyte) anemia hypochromic type of anemia was noted in 15 (53.6%) patients, normochromic - in
12 (42.8%), hyperchromic-in 1 (3.5%) patient. In 15 (53.6%%) patients in the group | microcytic - hypochromic anemia
was diagnosed, which is characteristic for iron-deficient anemia; in 12 (42.8%) patients was verified normocytic-
normochromic anemia, which has morphological parameters of anemia of chronic diseases and in 1 (3.5%) patient
macrocytic-hyperchromic anemia.

Comparative assessment of HGB level and indicators of iron metabolism in GD patients with anemia detected
decreasing of HGB by 20%, serum Fe by 20%, ferritin by 29% compared to the corresponding control values. More
pronounced depletion of the iron depot (ferritin) due to the fact that the development of anemia is preceded by a
“latent iron deficiency”, an indicator of which is ferritin.

Conclusions. GD is characterized by high frequency of anemia (65.1%), mostly mild form (89.3%), microcytic-
hypochromic (53.6%), characteristic of iron deficiency anemia. The severe hematological disorders, detected among
GD patients with anemia are accompanied by deep autoimmune changes and hyperfunction of the thyroid gland.
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AHgarna

3eptTeygin Makcartbi - [peviBe aypybl (TA) 6ap HaykacTapAarbl reMaToIorUSIbIK XXaHe ayTOUMMYHABIK
)KaFAanbl casbICTbipMasbl 6aFanay.

Matepuan xoHe agictep. 19 xacTtaH 64 xacka feviHri A 6ap 43 agam Tekcepingi. OnapabiH iwiHae
26 avien, 17 ep agam 6ap. TekcepinreH naymeHTTepAiH reMorpaMmachiH 6aranay 28 (65,1%) anamga (1-ton)
aHeMusIHbI aHbIKTagbl. 15 (34,9%) HaykacTapaa (2-Ton) aHemus 6aiikaamagbl. XKeHin gapexeni aHemus 25
(89,3%), opTaLua gapexege - 3 (10,7%) HaykacTapAa 6avikangbl. KnuHukablK KaH aHaan3iHge reMorio6mHx,
reMaToKpUT, apUTpoLUTTEP caHbl XaHe MCV, MCH, MCHC, Capsbicy Fe )xaHe ¢eppUTUHHIH 3pUTPOLUTTIK
MHAeKCTepi aHbIKTanabl. UMMyHAbIK MapTe6e CD3+, CD4+, CD8+, CD19+, CD4+/ CD8+, OCK, 3¢, TSHRAb
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AeHresinepi 6o/ibiHLa 6aFanaHgbl. FTopMoHanabl Ky - TSH, T4 free peHreiiiHae.

Hatmxenep. MCV apuTpoynTTepiHiH kenemi 60iibIHLIa MUKPOLMTTiK aHemusi 15 (53,6%), HopMouuTapbl
- 12 (42,8%), makpouutTik — 1 (3,5%) HaykacTa aHbiKTangbl. MCH aHeMusiCbiHbiH, MOP(HOIOrUAbIK
KepceTKilli 60/ibIHLIa (3PUTPOLUTTEri reMOrIO6UHHIH opTalua MeJLuepi) aHeMUSIHbIH, TMIOXPOMAbI Typi
15 (53,6%), Hopmoxpomabl — 12 (42,8%), runepxpomanl — 1 (3,5%) HaykacTa 6avikangbl. 1-i TomTaFbl
HaykacTapAabiH 15-iHge (53,6 %) TeMip TanLublibifbl aHEMUSICbIHA TOH MUKPOLMTAPJIbI-TUNOXPOMAbI aHEMUS
Gavikangbl, 12 (42,8%) HaykacTapza co3biiiMasibl aypy/iap aHeMUsIChIHbIH MOP(OIOrUAIbIK NapameTpepi
6ap HOPMOLMTapJ/IbI-HOPMOXPOMAbI aHeMusi xoaHe 1 (3,5%) HaykacTa MaKpouWTap/ibl-rUunepxpoMabl
aHemusi BepuuKaumusnaHbl.

AHemusicbl 6ap A 6ap empenywinepae HGB peHrevii MeH TeMip anmacybiHbIH KepCeTKilTepiH
casbiCTbipMasbl 6arasiay THMICTi KepCeTKiluTepMeH casnbicTbipraHga HGB 20% - fa, capbicynblk Fe
20%+a, (peppuTUHHIH 29%+Fa TeMeHAereHiH aHbIKTafbl. TeMmip KoyiMacbiHblH ((heppuUTUH) HeFypibiM
avliKkbIH capKbliybl aHEeMUSIHbIH, JaMyblHbIH aadblHAa “KacbipblH TeMip TamlibliblFbl” 60AaTbIHAbIFbIHA
6avinaHbICTbl, OHbIH KepCeTKilLi peppuUTH 60/1bIM Tabblaasbl.

KopbiTbiHgbINap. BG aHeMusiHbIH XOFapbl AaMy XuiniriMeH cunattanagbl (65,1%), ke6iHece xeHin
ZAapexene (89,3%), TeMip TanLbiiblFbl aHEMUSICbIHA TOH MUKPOLUTap/IbI-runoXxpomabi (53,6%). AHeMuUsicbl
6ap A 6ap agampap To6bIHAA aHblKTasfaH alKblH reMaToornasblK 6y3bliynap TepeH, ayTOMMMYHAbI
e3repicTepMeH XoHe KaskaHLa 6e3iHiH rnneppyHKUMAChIMEH KaTap Xypesi.
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Llenb uccnepoBaHnsl — cpaBHUTE/IbHas OL€HKa reMaTosiorMyeckoro 1 ayToMMMYHHOIo cTatyca y
KotnukT uktepecos:  na)yentoB ¢ GonesHbo MpeliBca.
ABTOpb! 3aABIAIOT 06 OTCYTCTBUM Marepuan n metogbl. O6¢cnegoBaHo 43 nuya ¢ b B BospacTe oT 19 go 64 net. Cpean Hux 26
KOH(IJ/TMKTa UHTepecoB
JKEHWMH, 17 My>X4uH. OLeHKa reMorpamMMbl 06C/I€40BaHHbIX MaUUEHTOB BbisBU/Ia aHEMUIO Y 28
(65,1%) nny (1-aa rpynna). ¥ 15 (34,9%) 60/bHbIX (2-as rpynna) aHeMusi He Habtoganachb. AHeMus
Jlerkoni cteneHu otmevanach y 25 (89,3%), cpeaHeri ctenenn Tsxxkectu - y 3 (10,7%) 60/bHbIX. B
Kniovesble ciosa:  K/IMHUYECKOM aHasim3e KpoBU OMPEAEsNSIN reMOri061H, reMaToKpUT, KOJIMYECTBO 3PUTPOLMUTOB U
GonesHb Ipeisca,  apuUTPoLMTapHbIe nHaexkcol MCV, MCH, MCHC, cbiBopoTo4yHOe Fe u pepputnH. UMMYHHbIA cTaTyc
AYTOUMMYHHbIE HapYLIEHUS, o) 1epyBann Mo ypoBHO CD3+, CD4+, CD8+, CD19+, CD4+/ CD8+, LUK, 3¢, TSHRAb. [0pMOHasbHbI
aHeMus, CTerNeHb TAXKeCcTn
aremmn, mopdonornieckne  CTATYC ~ 110 ypOBHIO TSH, T4 free.

TUMbI aHeMuu. Pesynbratbl. o 06bemy aputpoynToB MCV MukpouuTapHasi aHemusi onpegensnacb y 15
(53,6%), HopmoumnTapHas — 12 (42,8%), MmakpouuTapHas — 1 (3,5%) naymeHTa. [1o Mopgposornyeckomy
rokasatesnto aHemun MCH (cpegHee copepxaHue remMorsiobuHa B 3pUTPOLUTE) TUMOXPOMHbIN
TMN aHemum otmeyvasca y 15 (53,6%%), HOPMOXPOMHbIA — 12 (42,8%), runepxpoMHbii — 1 (3,5%)
6osbHoOro. ¥ 15 (53,6%%) naymeHToB 1-04 rpymnnbl OTMeYasacb MUKPOLMUTAPHO - TMIMOXPOMHas
aHeMMUs, YTO XxapaKTePHO AJIS Xene3oa4epuLmnTHo aHemum, y 12 (42,8%) 60/1bHbIX BepuuLmMpoBaHa
HOPMOLMTapHO-HOPMOXPOMHasi aHeMus, uMerolasi MOPGOOrMyeckue napaMeTpbl aHeMuu

XpoHuYeckux 3abosesaHmi uy 1 (3,5%) 601bHOr0 MaKpoLMTapHO-rUNePXPOMHasi aHEMUS.

CpaBHuTeNIbHas oLeHKa ypoBHs1 HGB v noka3artesneii 06MeHa )xesnesa y naymeHTos ¢ bI” c aHemueri
BbIsiBUaa cHmkeHne HGB Ha 20%, cbiBopoToYHoe Fe Ha 20%, ¢pepputuHa Ha 29% B cpaBHEHUMU C
COOTBETCTBYHLYMMMU KOHTPOJIbHbIMU 0Ka3aTessiMu. bosiee BbipaxxeHHOe UCTOLYEHUe Aero xese3a
(heppuTHH) cBSI3aHO C TeM, YTO Pa3BUTUIO aHEMUM MPESLIECTBYET «IaTeHTHbIA AeHUUNT xene3an,
rokasatesieM KOTOPOro AB/SIETCS (peppUTHH.

BbiBogbl. b xapakTepusyeTcsi BbICOKOW 4YacTOTOM pa3BuTusi aHemuu (65,1%), valye nerkoui
creneHn (89,3%), MUKPOLMTapHO-TMMIOXPOMHONM (53,6%), XapakTepHou Ans xenesogeduunmtHon
aHemuu. BbisiBieHHbIe B rpynne auy ¢ bI” ¢ aHeMueli BbipaXxeHHble reMaTo10rnyeckne HapyLueHus
COMPOBOXAAKTCA [Y6OKMMU ayTOUMMYHHbIMU W3MEHEHUSAMU U TUNEPOYHKUNENA LMTOBUAHON
)Kesnesbl.
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Relevance

Although more than 100 years have passed
since the first description of autoimmune
thyroiditis in 1912 by the Japanese physician
Hashimoto Hakaru, and nearly 200 years since
the publication of the world-famous article
“Palpitation with enlarged thyroid gland” by the
Dutch physician Robert James Graves in 1835,
nevertheless mechanisms of autoimmune
diseases of the thyroid gland (TG) are still
not fully studied [1, 2, 3]. Currently, both the
Grave’'s disease and autoimmune thyroiditis
(AIT) are considered as the classic organ-
specific autoimmune diseases [4, 5]. Scientists
have paid attention to relationship between
the autoimmune process in the thyroid gland
and hematological diseases only in recent
decades. The risk of anemia in autoimmune
diseases of the thyroid gland may be due to
pernicious anemia and atrophic gastritis, celiac
disease, autoimmune hemolytic syndrome,
celiac disease or rheumatic diseases [6, 7, 8,
9]. Few studies dedicated to identifying of link
between anemia and thyroid disease show
contradictory results regarding the incidence
of anemia in hyperthyroidism. Some scientists
revealed anemia in 30,2%-40.9% of patients
with hyperthyroidism [10], others — in 17.9%
[11], thirds — in 2,8% [12]. The literature data
on types of anemia in hyperthyroidism also are
contradictory [10, 13].

Although influence of excess thyroid
hormones is well-known fact, the exact
pathogenesis of GD anemia remains unclear
[14, 15]. Along with this, some authors
found that even against the background of
euthyroidism there is a significant positive
relationship between the level of free thyroid
hormones, hemoglobin and the level of
erythrocytes, conducting large cohort studies
[16, 17]. M’'Rabet-Bensalah K. et al (2016)
determined that only in 5% of cases anemia is
associated with TG hormonal imbalance [11].

Suggested causes of anemia in
hyperthyroidism are stimulation of
erythropoiesis by thyroid hormones, causing
bone marrow hypoplasia, decreasing of mean
content volume (MCV), hematopoietic stem
cell dysfunction (such as myelodysplasia),
shortened lifespan of red blood cells, and
inefficient use of iron [6, 18, 19].

Thus, anemia in patients with DG is
multifaceted process, the mechanisms of
which are not yet fully studied. Mutually
aggravating course of anemia and GD is a
clinical problem.

Purpose of the study - comparative
assessment of hematological and autoimmune
status of patients with Graves’ disease.

Materials and methods

43 GD patients, underwent surgery in
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the department of endocrine surgery of
Scientific Center of Surgery named after
M.A.Topchubashov, aged between 19 and 64
years, including 26 women and 17 men, have
been observed. Assessment of hemograms of
examined patients helped to detect the anemia
in 28 (65.1%) examined patients (group 1). In
15 (34.9%) patients (group Il) anemia was
not detected. Mild anemia was detected in
25 (89.3%), moderate anemia — in 3 (10.7%)
patients. Hemoglobin and erythrocyte indices
MCV (mean erythrocyte volume), MCH (mean
HGB content in erythrocyte), MCHC (mean
concentration of HGB in erythrocyte mass)
were checked in clinical analysis. Additionally,
the levels of serum iron (Fe-ser) and ferritin (Fr)
were determined (Roche kit).

Anemia was diagnosed at a hemoglobin
level of 120 g/l or less in women and 130 g/I
or less in men (WHO, 2001). Phenotyping of
blood lymphocytes was conducted by means
of fluorescent microscope for markers CD3+
(total population of T-lymphocytes), CD4+
(T-helpers), CD8+ (T-cytotoxic suppressors),
CD19+ (B-lymphocytes) (panel LLC-Sorbent,
Moscow) and results were accounted as %.
The content of the CEC in the blood serum
was carried out according to the method
of Yu.A. Grinevich, A.N. Alferov, 1981, in
modification [20]. Well-known method for
studying peripheral blood, the Zinkham-Conley
method, modified by E.N. Novoselova was
used for determining of erythrophagocytosis
in blood plasma [21]. The level of hormones
TSH and T4 free (set by Roche) and antibodies
to the TSH receptor (TSHRADb) also were
detected (set by Roche). Mathematical
analysis of achieved results was conducted
using the Excel 2017 software package. The
structural characteristics of the variational
series (mean, error of the mean), and to
assess the differences between the samples,
the nonparametric Wilcoxon-Mann-Whitney
test also was used [22].

Results and discussion

According to the volume of erythrocytes
(MCV) microcytic anemia was determined
in 15 (53.6%) patients, normocytic - in 12
(42.8%), macrocytic - in 1 (3.5%) patient.
According to morphological indicators of
anemia hypochromic type of anemia MCH
was noted in 15 (53.6%), normochromic - in 12
(42.8%), hyperchromic — in 1 (3.5%) patient.
In 15 (53.6%) patients of group | they found
microcytic - hypochromic anemia, which is
characteristic for iron deficiency anemia,
normocytic-normochromic  anemia, which
has morphological parameters of anemia of
chronic diseases was verified in 12 (42.8%)
patients and 1(3.5%) patient had macrocytic-
hyperchromic anemia.
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Table 1.
Hemogram of patients with
DG before surgery (Mtm)

Table 2.
Immunogram of persons with
GD before surgery (Mtm)

Table 3.

Levels of TSHRADb, TSH and
T4 free in GD patients
before surgery (Mtm)

Indicator Almost healthy GD with GD without “All patients”
(n=15) anemia (n=28) anemia (n=15) | with GD (n=43)
Hemoglobin . N .
HGB, g/I concentration 133.2+1.8 107.2+1.6 132.7£2.6 116.3+2.4
RBC x 10%%/I RBC count 4.3+0.07 4.4+0.1 4.8+0.1" 4.6+0.08"
HCT, % Hematocrit 39.8+0.5 33.0£0.4" " 39.8+0.8" 35.310.6
cl Color indicator 0.92+0.006 0,77+0,01° 0,82+0,02° 0,790,01"
MCV, fl Mean volume of 91.940.6 75.841.7" 82.5+1.5™ 77.9+1.4"
erythrocyte
Average content of HGB . - B
MCH, pg in erythrocyte 30.8+0.2 25.6+0.6 27.7+0.6 26.3+0.4
Mean concentration of
MCHC, g/dI HGB in erythrocyte mass 33.4+0.04 33.6+0.05 33.3+0.3 33.6+0.1
Fe-ser., mmol/I Serum iron content 18.4+1.3 14.74¢0.3" " 16.0£0.5" 15.5+0.5"
Fr, ng/ml Ferritin 35.9+2.0 25.5+1.8" 33.0+1.1" 28.1+1.3"

Note: * - statistical significance of differences relative to data in practically almost healthy people; * - statistical
significance of differences between groups of patients with and without anemia; " - statistical significance of
differences between groups of patients with anemia and “all patients”

As it is seen on the Table 1, HGB level, color
score, mean erythrocyte volume, mean erythrocyte
HGB, serum iron, ferritin in pre-surgery period in the
group “all patients” (n=43) statistically significantly
lower than the corresponding indicators of the
control group, and mean concentration of HGB in
erythrocytes practically does not differ from the
norm. The given violations are mostly associated
with changes in patients of the group I. Changes
of all indicators in this group of patients have
more pronounced character in comparison with
the group “all patients” on three indicators such
as HGB, hematocrit and serum iron levels, which
significantly different from each other (p<0.05).
All indicators of patients in group |, except

MCHC, significantly different from corresponding
indicators of the 2nd group. Aa a result of
assessment of HGB level and iron metabolism
indicators authors determined in patients of group
| decrease in HGB by 20%, serum Fe by 20%, ferritin
by 29%, compared to control indicators (Table
1). More pronounced iron depletion (ferritin)
is related with the fact that the development of
anemia is preceded by a “latent iron deficiency”,
an indicator of which is ferritin. Only the number
of erythrocytes, the color index, the average
volume of erythrocytes and the average content
of hemoglobin in erythrocytes are significantly
reduced in comparison with the control indicators
(p<0.05) in patients of group Il (p<0,05).

Indicators Almost healthy GD with anemia GD without anemia GD “all patients”
(n=15) (n=28) (n=15) (n=43)

CD3+, % 66,5+1,4 47,8+1,1° 50,1+1,3" 48,8+0,8"
CD4+, % 37,9+0,9 30,240,6° 29,8+0,9° 30,0£0,5
CD8+,% 28,340,8 18,5+0,4" 19,940,6 19,0+0,4"
CD4+/CD8+ 1,4+0,04 1,6%0,03" 1,5+0,04" 1,6+0,02°
CD19+,% 11,3+0,6 18,610,5 17,8+0,6 18,4+0,4
ciC, r.u. 64,3+1,5 98,2+1,7" 77,0+1,8" 86,5+2,2"
FU, % 0,8+0,08 2,5+0,3" 1,240,08™ 2,1+0,2"

Note: * - statistical significance of differences relative to data in practically almost people: * - statistical
significance of differences between groups of patients with and without anemia

Immunological disorders, detected in patients,
are associated with the etiology and pathogenesis
of GD. The values of indicators of the group
“all patients”, the 1st and 2nd groups (except
the immunoregulatory index of the 2nd group)
differ from control indicators (p<0.05) (Table

2). Comparative evaluation of immunograms of
patients of the 1st and 2nd groups revealed more
profound changes in patients with GD with anemia
according to three indicators of autoimmunity
(CD4+/CD8+, CIC, FU) which statistically differ
from indicators of GD patients without anemia.

Parameters TSHRAb TSH T4 free
All patients (n =43) 10,840,8* 0,1+0,01* 16,9+2,9*
GD with anemia (n =28) 10,941,0* 0,1+0,02* 13,9+2,5%
GD without anemia (n =15) 10,6+1,3* 0,1+0,03* 22,4+7,1*

<1,75 — negative
>1,75 — positive

(/)

Norm

0,32-5,2(mIU/I) 0,7-1,8(ng/dl)

Note: * - statistical significance of differences compared to the norm
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Studying of hormone levels and antibodies
to the TSH receptor also revealed changes
characteristic for GD. The level of antibodies
to the TSH receptor is significantly increased
compared to the norm in all groups and T4free
level, and the TSH level is significantly lower in
comparison with the norm (Table 3).

Conclusion

GD is characterized by high frequency of
development of anemia (65.1%), mostly the
mild form (89.3%), and microcytic-hypochromic

(53.6%), characteristic for iron deficiency
anemia.
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A COMPARATIVE ANALYSIS OF PERFORMANCE
INDICATORS FROM THE SURGICAL DEPARTMENT
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Abstract

Many countries have actively implemented reforms over the last two decades to increase the
productivity of their healthcare systems and the effectiveness of treatment and prevention activities.
And the classical indicators of hospital performance such as the use of hospital beds and the quality of
hospital care are the main indicators of good management in a hospital.

Material and methods. The object of the study is the medical and statistical performance indicators
of the surgical department and the surgical day hospital of the multidisciplinary hospital in Almaty for 5
years (2017-2021). As a source of information, an electronic database of the statistical department of
the hospital was used. Medical statistical analysis was applied as a method of study. This type of study
is a cross-sectional study based on a retrospective descriptive analysis of official statistics.

Results. In terms of dynamics, the structure of those treated in the surgical department does not
change. However, there is a significant decrease in the amount of planned surgical pathology compared
to the slight drop in hospitalization (a decrease of -40%), possibly due to a decrease in the volume of
government orders (a decrease of -43.4%). Within the framework of the state order, the indicator of
the average length of stay of a patient in a hospital, in general, tends to decrease from 8,5 in 2017 to
8,2 in 2021. A higher level of surgical activity in the surgical department (76,4% vs. 62,6% in surgical
departments in 2021), a lower postoperative complication rate (0,2% vs. 0,3%), and a lower postoperative
mortality (0,7% vs. 1,1%) were stated as positive indicators of surgical service. In 2021, the frequency
of emergency operations in the surgical department was roughly the same, at 19,1%; the total share of
outpatient surgery (for all profiles) in the structure of all surgery was 11,3%.

Conclusion. The identified deterioration in the use of hospital beds in the surgical department
(decrease in bed turnover, increase in the average duration of one case of hospitalization, decrease
in the planned number of bed days) requires improvement of the planning and control system for
hospitalization. Perhaps this problem is relevant for many multidisciplinary hospitals.
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TKMY «KofamablK AeHcaynblK, caKTay XOFapbl MEKTEGI»,
Anmartbl K., KasakcTaH,
2N97 Kananblk, KNIMHUKAnbIK aypyxaHa, AnimaTbl K., KazakcTaH

AHpatna

COHFbI €Ki OHXblAbIKTa KerTereH enfgep AeHcaysblk cakTay XYWeCiHiH eHiMAINIriH apTToipyra
JKoHe emMAey-npopunaKTUKabIK ic-LuapanapablH TUIMAINIrH apTTbipyFa 6arbiTTaaraH pegopmanapabl
6esiceHAi TypAe )Xy3ere acblpyaa. An cTayvoHapaarbl AYpbiC 6ackapylblH HEri3ri KepceTKiluTepi
aypyxaHa >XYMbICbIHbIH K/1aCCUKaJlblK, KepCeTKIlLTepi, aypyxaHa TeceK-OpbIHAapbIH navfanaHy XoHe
CTaLUMOoHapJIblK KEMEK KepCceTy canach! 60/1bin Tabblaagbl.

Marepuan xoHe agicTepi. 3epTTey HbicaHbl — AIMaTbl KasacblHAarbl Kericanalsbl aypyxaHaHblH
XVPYPIUSAIbIK, GeniMLueci MeH KyHAI3ri XpYprusisibiK cTauuoHapAbiH 5 xbingarbl (2017-2021 xoK.)
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TyviHgi ce3gep:
KepceTKiluTep, XMpyprusiablk,
6e71iM, Kercanasbl cTaLuoHap,
amM6ynaTopuUsITIbIK XUPYPrys.

ABTOp A5 KOPPECTIOHAEHUNN:
Akkanues E. - KMY «Bbicluas wkona
06LLEeCTBEHHOIO 3/jPaBOOXPAHEHHUS,

r. Anmarbl, KazaxcTaH,
e-mail: erlanakkaliyev@gmail.com

KoH@AnKT uHTepecos:
ABTOpbI 3asIB/ISIOT 06 OTCYTCTBUMN
KOH(INKTa MHTepecoB

KntoyeBble croBa:

rokasaresiu, Xupypruyeckoe
OTZesIeHNe, MHOroMpoGUIbHbIM
cTayunoHap, am6ynatopHasi
XUpYprus.

MeANUNHasbIK-CTaTUCTUKASIbIK HOTUXKENIK KepceTKiluTepi. AKnapaT Keszepi peTiHAe aypyxaHaHblH,
cTaTucTuKasblK 6esiMiHiH 3/71eKTPOHAbI 6a3achkl MavganaHblagbl. MeguuuHablK CTaTUCTUKaNbIK,
TanjayablH KOJ4aHblAaTbiH  94iCcTepi. 3epTTey Typi: pecMu CTaTUCTUKaHbIH PEeTPOCHEKTUBTI
cunaTTamarbiK TasjgayblHa HerisfaenreH KUMasblk 3epTTey.

Hatmxenepi. [inHamukagarbl Xupyprysisibik 6eniMae eMaenreHAepaiH KYpblibiMbl ©3repMeii.
bipak, ctaynoHapra >xaTKbI3y AEHreviHiH Lwamasibl ToMeHAeyi asiCblHAa XocrapJsibl Xupyprusisibik
MaTosIorusl XMINIriHiH KypT TeMeHzeyi 6avikanasbl (kemy -40% 0), MyMKiH MeMJIEKETTIK TarnchipbiC
Ke/nieMiHiH a3atobiHa 6ainaHbICTbl (keMy -43,4% 0). MemiekeTTik TanchIpbic WeH6epiHAe HayKacTbiH
cTaymoHapaa 60/ybIHbIH OpTalua y3aKTblfbl KOPCETKILLI, annbl anFaHAa, 2017 xbiaFbl 8,5-TeH 2021
XKblJIbl 8,2-Te fediH TOMeHAeY yYpaiciHe ne. XupyprussblK XYMbICTbIH XaKCbl KOPCETKILUTEPI atar eTisgi:
XUPYPrusiibIK GesiMLIese XUPYpryusblK 6e/CeHAIniKTIH oFapbl AeHredi (2027 Xblibl XUPYprusiibik
npogunb GenimiuenepiHae 76,4% Kapcbl 62,6%), onepauunsiiaH KeuiHri acKbiHynapAbIH TOMEH XWifiri
(0,2% kapcbi 0,3%) koHe onepauusifaH KewiHri eniM-kiTiMHIH TemeH geHreui (0,7% kapcbl 1,1%).
Xupyprvsnblk 6eniMaeri WyFbla onepauusnapabiH XWiniri wamameH 6ipaen 604b1 xaHe 2021 Xblibl
19,1% Kypagbl, 6YKin XVUPyprusi KypblibIMbIHAaFbl aMOynaTopusiiblK XUPYPrUsiHbIH XXarbl yaeci
(6apnbik npogmnbaep 6ovibiHia) 11,3%.

KopbITbiHAbI. XpyprusibiK 6enimMiiese TeceK KOpbIH naviganaHy KepCceTKiluTepiHiH aHbIKTaiFaH
Haluapnaybl (Tecek aiiHasibIMbIHbIH, TOMEHAEYI, aypyxaHara aTKbI3yAblH 6ip )arjaublHbIH opTalla
Y3aKTbIfbIHbIH, 6CYi, TOCEK-KYH )XXOCMapbIHbIH TOMEHZEYI) aypyxaHaFa XaTKbi3yAbl XOCnap/ay XoHe
6akbliay )yMeciH XeTingipyai Tanan etegi. MyMkiH, 6y Macesie KenTereH Ker casnasbl aypyxaHanapFra
KaTbICTbl 60/1ybl MYMKIH.

CpaBHMTeanblﬁ aHanu3 nokasarenen AeATeJIbHOCTH

XUPYPruyecKoro otgesnieHust MHoronpoduibHoOro
cTauuoHapa B guHamuke 3a 5 net (2017-2021 rr.)

Akkanues E.H.", KamanueB M.A.", Bypu6aeBa X.K.", Caxunos M.M.?

TKMY «BblICLUas WKOa 06LLEeCTBEHHOIO 34paBOOXPaHEHUS,
r. AnMmarbl, KasaxcTaH,
Topoackasn KnnHuyeckas 6onbHuua N°7, r. Anmartbl, KasaxctaH

AHHOTayuns

Bo MHorux cTpaHax nocaegHue ABa JECATUNETUS aKTUBHO Peasin3yroTcsl Pe(opMbl, HarpasieHHbIe
Ha roBblILLIEHNE MPOU3BOAUTENIbHOCTU CUCTEMbI 34PaBOOXPaHEHUS], POCT 3(PEKTUBHOCTU J1€4E6HO-
MpogpuIaKTUYECKON [EATENIbHOCTU. M OCHOBHbLIMW MHAMKATOPaMy pauyvoOHasIbHOro yrpaB/ieHus
B CTalMOHape OCTaloTCA KJ/laCCUYECKMe roKasaTen [eATesIbHOCTU CTauuoHapa, MCrosib30BaHus
KOEeYHoro (poHAa v KayecTsa CTaLyMOHaPHOM MOMOLLM.

Marepnan wu Metogbl. O6BLEKTOM UCCAE[OBaHUS  SABAIOTCA  MEAUKO-CTaTUCTUMYECKME
rokasatesnn [eATe/IbHOCTU XUPYPru4YECKOro OTAESIEHUS U XUPYPru4yecKoro AHEBHOro cTayuoHapa
MHOronpoguIbHOro crayuoHapa r. Anmatbl 3a 5 ner (2017-2021 rr.). B kayecTBe MCTOYHUKOB
MHpOPMaLMn MCrosb30Banachk 3/1EKTPOHHass 6a3a JaHHbIX CTaTUCTUYECKOro oTgena cTauuoHapa.
Vcrnonb3oBaHbl METOAbLI MEAULMHCKOrO CTaTUCTMYECKOro aHannsa. Tun ucciefoBaHus: nornepeyHoe
uccnefoBaHne, OCHOBaHHOE Ha PETPOCMEKTUBHOM  OMMUCATeNlbHOM — aHanm3e  ouumanbHbIX
CTaTUCTUYECKMX JaHHbIX.

Pesynbtatbl. CTPYKTypa NpOJIEYEHHbIX B XUPYPrUYECKOM OTAEIEHUN B AUHAMUKE, B LI€JIOM, HE
MeHsieTcs. Ho HabnofaeTcsi peskoe CHWXXEeHMe 4YacTOTbl MIaHOBOW XMPYPru4ecKoy naTosorum Ha
(pOoHe HEBOJIbLIOrO CHUMXKEHUSI YPOBHS rocrnuTanmdaummn B ctaymoHap (y6biib -40%0), BOSMOXHO, 13-
3a YMeHblUeHNs1 obbema rocsakasa (y6biib -43,4%0). B pamkax rocsakasa rnokasaTteslb CpegHel
ANNTENIbHOCTU MPebbiBaHWsI 60/IbHOr0 B CTaLMOHAPE, B LIeIOM, UMEET TEHAEHLMIO K CHUXEHUIO C 8,5
B 2017 r. go 8,2 B 2021 r. OTMeYeHbl XOPOLUME 10Ka3aTesIn XUPYPruyeckor paboThl: 60/1ee BbICOKMI
YPOBEHb XMPYPrUYECKON aKTUBHOCTU B XMPYpruyeckom otgeneHun (B 2021 r. 76,4% npotus 62,6% B
OTZEJIEHNAX XUPYPTMYECKOro npogusisi), 6osee HU3Kas YacToTa MOC/E0NepaLUOHHbIX OCITOXHEHUN
(0,2% npotus 0,3%) u 6osiee HWU3KWUIA YPOBEHb MOCEOMNePaUMOHHON neTanbHocTy (0,7% npoTus
1,1%). YacToTa aKCTPEHHbIX orepawuii B XMpypruyeckoM OTAeNeHUN 6bisia MPUMEPHO OAMHAKOBOMW 1
coctaBuna B 2021 r. 19,1%, o6Lyasi o151 aM6ynaToOpHOM xupyprum (o BceM MpoguisM) B CTPYKType
Bcen xupyprm - 11,3%.

3aknodeHne. BbisiBIeHHOE yXyALIEHWE [OKa3aTesieli MCMo/b30BaHUS KOEeYHoro ¢oHza B
XUPYPru4eckoM OTAeseHnn (CHUXeHMe 060poTa KOWMKM, POCT CPeaHer AINTENbHOCTU OfHOro
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C/slydas rocrimtaansaynmn, CHWXXeHue rijiaHa KOﬁKO-AHeﬁ) Tpe6yeT COBepLUeHCTBOBaHNA CUCTEMbI
njiaHNpPoOBaHNA N KOHTPOJIA rocnntaan3auynn B 60ﬂbHMLly. Bo3MoxxHo, aTa npo6nema akTtyalnbHa 4J1d

MHOrnx MHOI'OI'IpOd)MﬂbeIX cTaynoHaposB.

Introduction

Many countries have actively implemented
reforms over the last two decades to increase
the productivity of the healthcare system
and the effectiveness of treatment and
prevention activities. These economic reforms
are associated with the implementation of
mandatory health insurance systems and
unified national health accounts [11], as well
as the strengthening of the role of quality in
medical care provision and the widespread
implementation of a paid medicine system in
state medical organizations.

The main intra-system sources of financial
savings in the healthcare system are rational
management of medical care, stimulation of
responsibility for the patient, coordination of
the work of all services and links in the system,
and organization of centralized competitive
purchases and supplies of medicines to the
MO [8]. The main in-hospital sources of savings
remain the reduction in the cost of a case of
hospitalization (including through the use of
modern, effective organizational and clinical
technologies) and the reduction of in-hospital
costs without compromising the quality of
medical care (including using hospital-replacing
technologies). The economic evaluation of
the effectiveness of treatment [2,6] is carried
out in terms of money and medical and
statistical indicators, such as the duration of
hospitalization, the frequency of postoperative
complications, the duration of postoperative
hospitalization, the duration of temporary
disability, etc. These indicators are important
criteria for the effectiveness of treatment [12, 1].

The mainindicators of rational management
in a hospital are the classic indicators of hospital
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activity (provision of the population with
inpatient care; workload of medical personnel;
material and technical and medical equipment);
the use of hospital beds (structure of the
hospital bed; bed occupancy per year; average
length of stay of a patient in a bed; turnover
beds); and the quality of inpatient care (hospital
mortality, postoperative mortality, the frequency
of postoperative complications, daily mortality,
the percentage of matching diagnoses of the
direction, clinical and pathoanatomical) [3, 7].

The purpose of the study is to characterize
the activities of the surgical department of a
multidisciplinary hospital in dynamics over 5
years (2017-2021) in order to identify reserves
for improving the organization of surgical care
in the hospital.

Material and methods

The object of the study is the medical
and statistical performance indicators of the
surgical department and the surgical day
hospital of the multidisciplinary hospital in
Almaty for 5 years (2017-2021). As a source
of information, an electronic database of the
statistical department of the hospital was
used. Medical statistical analysis was applied
as a method of study. This type of study is a
cross-sectional study based on a retrospective
descriptive analysis of official statistics.

Results

In terms of dynamics, the number of treated
patients in the Almaty Multidisciplinary Hospital
for 2017-2021 (Figure 1) was In general, the
hospital decreased from 11127 to 10754 with
a negative increase of 3,4%, while in 2019 the
maximum number of hospitalizations was noted
(11791 people, an increase of 8,1% compared to
2018).

11127 11791

1090I

Total

10754

9151|

3543 3958

2020 m2021

Ne3 - 2023

Figure 1.
Dynamics of the total number of
treated patients in for 2017-2021
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Figure 2.

Dynamics of the average duration
of hospitalization under the state
order in the hospital for
2017-2021

In terms of dynamics, the number of treated
patients in the hospital for 2017-2021 (Figure
1). In general, hospitalizations decreased from
11127 to 10754 with a negative increase of
3,4%, while in 2019 the maximum number of
hospitalizations was noted (11791 people, an
increase of 8,1% compared to 2018), largely due
to the overall increase in coronavirus infection
and, in particular, complications after COVID-19.
A similar increase is typical for departments
of the therapeutic profile in general (+4,7% to
+14,7%) and the surgical profile in general (+4,7%
to +14,7%). For a separate surgical department,
a significant negative increase (-40%) was
noted, which indicates a sharp decrease in
the frequency of planned surgical pathology,
including abdominal diseases, possibly due to a
decrease in the volume of government orders.

In 2020, there was a significant decrease in
the volume of total hospital admissions (from
11,791 to 9,151 people, an increase of - 22,4%),
which was largely due to quarantine measures
due to the coronavirus epidemic. A similar trend
is typical for the departments of the therapeutic
profile (negative growth of 25,5%) and the surgical
profile (negative growth of 16,9%), as well as
separately for the surgical department (20,0%).

The surgical department is characterized
by a gradual decrease in the volume of
hospitalizations from 855 in 2017 to 513

therapeutic profile
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The bed turnover rate in the surgical
department tends to decrease from 46.5 in 2017
to 32,7 in 2021 (Figure 3), which may be due to
the impact of the pandemic, which influenced the

(negative growth of -40,0%).

Similar trends were noted for the dynamics of
the indicator of the total number of bed days in the
hospital as a whole, as well as separately for the
departments of therapeutic and surgical profiles.
The surgical department is characterized by a
gradual decrease in the number of bed days from
5549 in 2017 to 3445 (negative growth of - 37,9%).

In dynamics, the indicator of the average
length of stay of a patient in a hospital almost
does not change and is equal to 7,9 bed-days.
This indicator is higher in the departments of
the therapeutic profile (8,1-8,3 bed-days) and
lower in the departments of the surgical profile
(7,3-8,2), and since 2018 it has been trending
towards a gradual increase. And in the surgical
department, this indicator is also gradually
increasing from 2019 onward, from 6,2 to 6,7
in 2021. However, it should be noted that this
is an aggregate indicator for hospitalization of
patients on a state order and on a paid basis.

The indicator of the average length of stay
of a patient in a hospital under the state order,
in general, tends to decrease from 8.5 in 2017 to
8,2 in 2021 (Figure 2). The same dynamics are
typical for therapeutic departments in general
(with 8,5 to 8,1 bed days) and for surgical
departments (from 8,6 to 8,2 bed days). But in
a separate surgical department, this indicator is
unstable, and in 2021 it rose to 8,1.

surgery profile
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8,5 N&z
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decrease in hospitalization rates. The increase
in the average duration of one hospitalization

in the department from 6,4 days in 2017 to 7,3
days in 2021 is also an unfavorable factor in
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hospital management. It should be noted the
unsatisfactory situation with the implementation
of the plan of bed days: there is a decrease
in the indicator from 100,6% in 2017 to 72,2%
in 2021, which indicates that the department

bed turnover

55
50,3
50
46
a5 42,5 41
40
35 32,7
30
2017 r. 2018r. 2019r. 2020r. 2021r.
average hospitalization length
7,3
6,6 6,3
6,4 5,9
5
2017 . 2018r. 2019r. 2020r. 2021r.

In 2021, the ratio of paid to state-ordered
hospitalizations in the multidisciplinary hospital
was 34,4% to 656% (Figure 4). The rate of
paid hospitalization is comparatively higher in
therapeutic departments compared to surgical
departments (38% versus 27,7%). It should be
noted that in a separate surgical department,
the frequency of paid hospitalization is very high
(41,3%).

surgical profile

therapeutic profile

hospital

0% 20% 40%

At the same time, the total volume of
hospitalizations under the state order in
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is unprofitable; however, this gap is filled by
the provision of paid medical services in this
department. The situation is similar with the bed
occupancy rate per year: its extremely low values
also indicate incorrect planning.

% bed-days plan
implementation

100,6
89,5

%0 76,4

72,8 72,2

2017r. 2018r. 2019r. 2020r. 2021r.

bed occupancy per year
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In 2021, the ratio of paid to state-ordered
hospitalizations in the multidisciplinary hospital
was 34,4% to 656% (Figure 4). The rate of
paid hospitalization is comparatively higher in
therapeutic departments compared to surgical
departments (38% versus 27,7%).

It should be noted that in a separate surgical
department, the frequency of paid hospitalization

is very high (41,3%).
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the MSA hospital increased from 6,401

in 2017 to 6,868 in 2021 (an increase

Figure 3.

Dynamics of bed

performance indicators

in the surgical department of
the multidisciplinary hospital for
2017-2021

Figure 4.

The ratio of paid to unpaid
hospitalization under the state order
(by the number of hospitalized
patients) in the multidisciplinary
hospital in 2021 (V%)
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of 7.3%). Similar trends were noted for
departments of the therapeutic and
surgical profiles (an increase of +6,5% and
+8,6%). But in the surgical department,
the volume of hospitalizations under the
state order decreased from 438 in 2017
to 248 in 2021 (a negative increase of
43,4%). At the same time, the total volume
of hospitalizations under the state order
in the disciplinary hospital increased from
6,401in 2017 10 6,868 in 2021 (an increase
of 7,3%). Similar trends were noted for
the therapeutic and surgical profiles (an
increase of 6,5% and 8,6%, respectively).
But in the surgical department, the volume
of hospitalizations under the state order
decreased from 438 in 2017 to 248 in
2021 (a negative increase of 43,4%).

The total volume of paid
hospitalizations in the MSA hospital
decreased from 4,726 in 2017 to 3,886
in 2021 (an increase of 17.8%), but at the
same time, a positive trend has been noted
over the past year. Similar trends were
noted for the departments of therapeutic
and surgical profiles (increases of -23,7%
and -3,8%, respectively), as well as for the
surgical department, which went from 417
in 2017 to 265in 2021 (a negative increase
of -36,5%).

The sharp decrease in the total
number of paid hospitalizations in 2020 is
apparently associated with the COVID-19
pandemic and the quarantine regime, while
the increase in 2021 is due to the return of
the population to a normal mode of life.

Thus, against the background
of a slight decrease in the level of
hospitalization in the multidisciplinary
hospital in the surgical department, this
volume decreased significantly (from
855 to 513 people; a negative increase of
-40% 0), which indicates a sharp decrease
in the frequency of elective surgical
pathology, incl. about abdominal diseases,
possibly due to a decrease in the volume
of government orders (from 438 in 2017
to 248 in 2021; a negative increase of
-43,4%0). The sharp decrease in the total
number of paid hospitalizations in 2020 is
apparently associated with the COVID-19
pandemic and the quarantine regime, while
the increase in 2021 is due to the return of
the population to a normal mode of life.

Thus, against the background
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of a slight decrease in the level of
hospitalization in the multidisciplinary
hospitals surgical department, this volume
decreased significantly (from 855 to 513
people; a negative increase of -40% 0),
which indicates a sharp decrease in the
frequency of elective surgical pathology,
including abdominal diseases, possibly
due to a decrease in the volume of
government orders (from 438 in 2017 to
248 in 2021; a negative increase of -43,4%
0).

Accordingly, this process was
accompanied by a gradual decrease in the
number of bed-days from 5549 to 3445
(negative growth of -37,9%). As part of the
state order, the indicator of the average
length of stay of a patient in a hospital,
in general, tends to decrease from 8,5 in
2017 to 8,2 in 2021, but in the surgical
department, this indicator is unstable, and
in 2021 it rose to 8,1. In the structure of
hospitalizationsinthe surgical department,
the frequency of paid hospitalizations is
very high (41,3%), but the volume of paid
hospitalizations decreased from 417 in
2017 to 265 in 2021 (a negative increase
of -36,5%), possibly due to the COVID-19
pandemic and the quarantine regime. A
negative situation was noted with the
deterioration of the bed capacity in the
surgical department: a decrease in bed
turnover (from 46,5in 2017t032,7in 2021),
an increase in the average duration of 1
case of hospitalization (from 6,4 to 7,3),
and a decrease in the number of bed days
(from 100,6% to 72,2%), which indicates
that the department is unprofitable.

A comparison of the indicators of
surgical work in the surgical department
and in general according to the ISA for
2017-2021 (Figure 5) revealed positive
results: a higher level of surgical activity
in the surgical department (in 2021, 76,4%
vs. 62,6% in surgical departments), a lower
rate of postoperative complications (0,2%
vs. 0,3% in surgical departments), and a
lower rate of postoperative complications
(0,2% vs. 0,3% in surgical departments).
However, the average length of a patient’s
stay in bed before surgery is slightly longer
(1,5 days versus 1,2).

In 2021, the frequency of emergency
operations in the surgical department was
roughly the same, at 19,1%.

N23 <2023



A COMPARATIVE ANALYSIS OF PERFORMANCE INDICATORS FROM THE SURGICAL DEPARTMENT
OF A MULTIDISCIPLINARY HOSPITAL IN DYNAMIC OVER 5 YEARS (2017-2021)

Surgical operastion rate

90
85 —85;7— 86,1

80
8 Rl 64

75 7
70
65 - 6,9
62,6
60 L
55
50
2017 . 2018r. 2019r. 2020r. 2021r.
frequency of after surgery
complications
2
1
0,3

0 0,2

2017r. 2018. 2019r. 2020r. 2021r.

In the dynamics of 2017-2021 The structure
of treatment outcomes for patients in the
multidisciplinary surgical department changed,
with an increase in the recovery rate (from 55,1%
to 60,3%) and a decrease in the mortality rate
(from 0.7% t0 0.2%).

Thus, in the structure of those treated in
the surgical department, slightly more than half
are people over the age of 50 (58,7%), and half
were paid patients (49,9%). In the nosological
structure of hospitalization in the surgical
department of a hospital in 2021, diseases
of the digestive system are leading (81,2%),
neoplasms are in second place (9,8%), and
diseases of the skin and subcutaneous tissue
are in third place (5,5%). Of the pathologies of the
gastrointestinal tract, cholecystitis/cholangitis
(32,5%) and cholelithiasis (30,9%) are the most
common, followed by hernias (15,2%) and acute
pancreatitis (12,1%).

There was a higher level of surgical activity
in the surgical department (in 2021, 76,4%
vs. 62,6% in surgical departments), a lower
incidence of postoperative complications (0,2%
vs. 0,3%), and a lower postoperative mortality
rate (0,7% versus 1.1%). In 2021, the frequency of
emergency operations in the surgical department
remained roughly the same, at 19.1%. In terms of
dynamics, the structure of treatment outcomes
for patients in the surgical department improved,
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with an increase in the recovery rate (from 55,1%
to 60,3%) and a decrease in the mortality rate
(from 0,7% to 0,2%).

Discussion

Thus, in the structure of those treated in
the surgical department, slightly more than half
are people over the age of 50 (58,7%), and half
are paid patients (49,9%). In the nosological
structure of hospitalization in the surgical
department of a hospital in 2021, diseases
of the digestive system are leading (81,2%),
neoplasms are in second place (9,8%), and
diseases of the skin and subcutaneous tissue
are in third place (5,5%). Of the pathologies
of the gastrointestinal tract, cholecystitis/
cholangitis (32,5%) and cholelithiasis (30,9%) are
the most common, followed by hernias (15,2%)
and acute pancreatitis (12,1%). This structural
characteristic of patients is similar to the results
of Russian researchers [5, 9].

For 2017-2021 against the background of a
slight decrease in the level of hospitalizationin the
multidisciplinary hospitals surgical department,
this volume decreased significantly, almost 2
times (a decrease of -40% 0), which indicates
a sharp decrease in the frequency of planned
surgical pathology, possibly due to a decrease in
the volume of state orders (a decrease of -43,4%
0). Accordingly, this process was accompanied
by a gradual decrease in the number of bed-days

Figure 5.

Dynamics of surgical work
indicators in the surgical
department (dotted line) and in the
hospital in general (solid line) for
2017-2021
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(a decrease of -37,9%). As part of the state order,
the indicator of the average length of stay of a
patient in a hospital, in general, tends to decrease
from 8,5in 2017 to 8,2 in 2021, but in the surgical
department, this indicator is unstable, and in 2021
it rose to 8,1. In the structure of hospitalizations
in the surgical department, the frequency of paid
hospitalizations is very high (41,3%), but the
volume of paid hospitalizations has decreased
(decrease -36,5%), possibly due to the COVID-19
pandemic and the quarantine regime. A negative
situation was noted with the deterioration of
the bed capacity in the surgical department: a
decrease in bed turnover (from 46,5 in 2017 to
32,7 in 2021), an increase in the average duration
of 1 case of hospitalization (from 6,410 7,3),and a
decrease in the number of bed days (from 100,6%
to 72,2%), which indicates that the department is
unprofitable.

A higher level of surgical activity in the
surgical department (in 2021, 76.4% vs. 62.6%
in surgical departments), a lower incidence of
postoperative complications (0.2% vs. 0.3%),
and a lower postoperative mortality rate (0.7%
versus 1.1%) have been indicated as positive
trends in surgical service. The frequency
of emergency operations in the surgical
department was approximately the same and
amounted to 19,1% in 2021. In dynamics, the
structure of treatment outcomes for patients
in the surgical department improved with an
increase in the recovery rate (from 55,1% to
60,3%) and a decrease in the mortality rate (from
0,7% to 0,2%). When comparing our results with
the data of Russian researchers, it was found
that the surgical activity was higher (62,6-76,4%
vs. 60,6%), but the turnover of the surgical bed
was lower (46,5-32,7 vs. -60,3%) and above the
average length of stay (6,4-7,3 versus 5,5-6,0)
[4, 10], which indicates the need to rationalize the
system of in-hospital planning and control of the
hospitalization process.

It should also be noted that, in order to
assess the level of innovative technologies used
in surgery, we did not find data on accounting for
the volumes of laparoscopy and endoscopy in
the system of Kazakhstan statistics.
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Abstract

Since the beginning of the spread of coronavirus infection in the world, the number of infected has
exceeded 102.5 million people, and more than 2.2 million people have died. In Kazakhstan, according
to the world statistics of COVID-19, the 59th place in the number of detected cases of COVID-19 and
the 68th place in deaths from coronavirus was noted. The vast majority of patients with COVID-19 have
a mild or moderate illness, but 5% of those with a critical course of the disease require treatment in an
intensive care unit. The length of stay in the intensive care unit averages 10.8 days, however, in 22.7% of
patients, the duration of treatment in the ICU exceeds 30 days. In order to improve treatment outcomes,
many clinics use a team work methodology that requires a sufficient number of highly qualified medical
personnel. However, due to the shortage of personnel in intensive care units, measures are being taken
to retrain medical personnel of other specialties. At the same time, short training courses do not always
improve the results of treatment in a high quality and lead to a deterioration in the results of most
patients.

Anmatbl KanacbiHga COVID-19 naHgemMmus XargambiHga

KapKblHAbI eMAaeyai OHTalnaHgbipy

KyangbikoB T., MytarupoB B., 96akepeeB E., loctap6aeB b., ArsamoB M.,
BopoHuH E., AKwinkewos A., bugan6ai T., Tenen6epreH M., LLspunos A.

A.H. Cbi3FaHOB aTblHAafbl ¥NTTbIK, FblSIbIMU XUPYPrUAbIK OpTanbifbl,
Anmarbl K., KasakcTtaH

AHpatna

KopoHaBupycTbiK MHGeKLMs TapanraHHaH 6acTarn,ochl yakbiTKa AeliH a/1eM 60VibIHLIA UHGEKLMS
)KYKTbIpFaHgap caHbl 102,5 MJIH agaMHaH acTbl XoHE2,2MJIH agaM KakTbiC 60/14bl. [yYHUEXY3iniK
cTatucTukara coavikec KasakctaH COVID-19 uHQEKUMSCbIHbIH aHbIKTany Xafgaribl 60MbiHLIA
59-opbiHAAa XXoHE KanTbIC 60/1FaH HayKacTap caHbl 60/ibIHLLa 68-0pbiHaa Typ. COVID-19-Abl XXYK TbipFaH
HayKacTapAblH 6acbIM 6eiriHAe aypy XXeHin HeMece opTalla ayblp TypiHAe eTeai, an 5% HaykacTapaa
UHpEeKUMs aca ayblp aFbiMAa eTefi XaHe 6y HayKacTap KapKbIHAbI Tepanus 6eiMLLIeci XarFgavibiHAa
eM anypbl KaxeT eTegi. HaykactapblH KapKbIHAbI Tepanusi 6eniMiueciHae 60/yy3aKTbifbl opTaLla
ecenneH 10,8 KyHAi Kypanabl. [JereHMeH 22,7% HayKacTapAblH KapKbIHAbI Tepanus 6e/iMLLIECIHAE eM
Kabbligay y3aKTbifbl 30 HeMece 0haH Ker KYHAI Kypanbl. KentereH KnMHukanapga eMHiH HOTUXECIH
)KaKcapTy MaKcaTbIHAa KOMaHAasblK XXYMbIC TOCI/iH KO 4aHaAbl by TOCIIMeH KYMbIC aTKapy ofFapbl
6iniKTi MaMaHAap caHbIHbIHXXETKIMIKTI 60/1ybIH KaXeT eTesi. [lereHMeH, peaHumaums 6enimLieciHge
Kagp TanwblbiFbiHa 6aiiaHbICTbl, ©63re MaMaHAbIKTaFbl MeAUUMHAbIK KbI3METKepaepai KavTta
Jdasipnay wapasnapbl atkapblinagbl Kbicka AavibIHAbIK KypCTapbl, 94eTTe,peaHuMaLnssblK KOMEKTIH
canacblH )xaKcapTragbl XXoHe eMAey HOTUXXECIHIH Hallap/iaybIHa 9Keslin COKTbipaibl.

onTumusauums MHTEHCUBHOM Teparnuu B yCnoBuUsaXx

nasHgemum COVID-19 B ropoge AnmaTtbl

KyangbikoB T., MytarupoB B., A6akepees E., [loctap6aes b., ArsamoB M.,
BopoHuH E., AKwinkewos A., bupan6ai T., Tonen6eprex M., LLlapunos A.
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HauunoHanbHbIN Hay4YHbIN LEeHTP Xnpyprum umedn A.H. CbisraHoBa,

r. Anmatbl, KazaxcTtaH

AHHoTayus

C MoMeHTa Ha4ana pacrnpoCTpaHEHWUS KOPOHaBUPYCHOW MHEKLUMM B MUPE, YNCIIO 3aparKeHHbIX
npeBbicuno 102,5 mMaH yenoBek, n 6osiee 2,2 M/IH 4YesoBeK ymepsau. B KasaxcTaHe, cornacHo
mupoBoii ctatuctuke COVID-19, oTmeyeHO 59-e mMecTo o 4uciy BbisiBJEHHbIX ciydaeB COVID-19
M 68-e MecTo Mo CMEPTHOCTM OT KOpOHaBupyca. Y 3Ha4yuTe/lbHOro 60JIbLUMHCTBA MalyUEHTOB,
6onerolynx COVID-19, 3abonieBaHne npoTekaeT B JIErKoW uan cpepHei opme, ofHaKo, y 5% npu
KPUTUYECKOM TeYyeHun 3ab0sieBaHusl, HEO6XOAMMO JIeYEHUE B OTAEEHUU UHTEHCUBHOW Teparuu.
[pofomKNTENbHOCTb NPebbiBaHUS B OTAENEHUN MHTEHCUBHOM Tepanuu cocTaBJisieT B cpegHemM 10,8
[AHS, 04HaKo y 22,7% nayneHToB MPOAO/KUTENIbHOCTb sieyeHnsi B OUT npeBbiwaet 30 gHen. B yensx
YNyuLIEHUs pe3ynbTaToB JIeYEHUS, MHOTUE KIIMHUKU UCMOMb3YIOT METOAMKY 6purafHovi paboTkl,
TpebyroLLest JOCTaTOYHOro YAC/1a BbICOKOKBaIN(PULMPOBAHHOIrO MeANLMHCKOro nepcoHasa. OfHako,
B CBSI3Y C HEXBATKOM KaZpOB B OTAE/IEHUSIX peaHuMalLny, MPUHUMArOTCS Mepbi 10 MepernogrotToBke
MeANLMHCKOro repcoHasnaa Apyrux creynaabHocTed. [Ipy aTOM, KOPOTKME KypCbl MOAMOTOBKU He
BCerga BbICOKOKaYeCTBEHHO yyyLuaroT pe3ynbTaTbl JIeYEHUS U MPUBOASAT K yXYALIEHUIO pe3ysbTaTta

60/1bLUMHCTBA MaLNEHTOB..

Background

In late December 2019, an unusual outbreak
of pneumonia characterized by fever, dry
cough and wasting, as well as gastrointestinal
symptoms in some patients, was recorded at
the South China Seafood Wholesale Market in
Wuhan, Hubei province, China. The outbreak
affected approximately 66% of the seafood
market staff; the market was closed on January1,
2020, after an epidemiological alert was issued
by the local health laboratory on December 31,
2019. However, the following month (January),
thousands of people were involved in an unusual
pneumonia outbreak in China, including many
provinces (e.g., Hubei, Zhejiang, Guangdong,
Henan, andHunan) and cities (Beijing and
Shanghai). It has also spread rapidly to other
countries such as Thailand, Japan, the Republic of
Korea, Vietnam, Germany, the US and Singapore.
The first case of the disease was recorded in
Kazakhstan on March 20, 2020.

As of February 6, 2020, WHO recorded a
total of 28,276 confirmed cases and 565 deaths
in at least 25 countries worldwide. It was later
confirmed to be a new strain of beta coronavirus,
called the 2019 novel coronavirus, similar to the
severe acute respiratory syndrome outbreak 17
years ago(SARS 2003 was caused by a different
beta coronavirus).

The causative agent of the novel coronavirus
infection is thought to be combination of the bat
coronavirus, but its origin is apparently unknown;
it was named SARS-CoV-2 by the International
Committee on Virus Classification on February
11, 2020. At the same time, the World Health
Organization (WHO) decided in 2019 that the
official name of the novel corona virus infection
would be Coronavirus Infections (COVID-19).
Given the widespread and rapid spread of SARS-
CoV-2, the WHO announced on11 March 2020
that aCOVID-19 pandemic had begun.

Many of the efforts being made to prepare
for the pandemic will help buy time to strengthen
the health system and improve the efficiency
of infrastructure but will do little to optimize
the most essential component of health care:
medical and support staff in intensive care units.

Trained multidisciplinary specialists
(intensivists) are needed to deliver healthcare
to critically ill patients. These specialists should
be able to control all problems associated
with complex diseases and comorbidities or
worsening conditions [1].

From open news sources, we know that
in order to reduce the load in the intensive
care unit and protect staff from infection, each
hospital creates separate teams for various
routine but dangerous operations under
coronavirus infection: tracheal intubation teams,
cardiopulmonary resuscitation teams [2, 3],
consultation teams a team for intra-hospital
transportation of critically ill patients, a team
of physiotherapists, etc. At the same time, the
composition and appointment of such teams
is determined by each individual clinic. For
example, in some Chinese hospitals, the tracheal
intubation and resuscitation teams include from
41018 specialists each.

Such an approach requires a large number of
dedicated and well-trained staff. There is also a
debate about the appropriateness of such teams,
believing that a well-equipped specialized kit for
intubation and a ‘point’ for resuscitation would
greatly reduce the need for such a team [4].

Tele consultation centers are mostly
organized by medical faculties or universities.
These centers include specialists from different
disciplines such as intensive care, respiratory,
hematology, neurology, nephrology and
epidemiology. The aims of these centers often
include the development of recommendations
and guidelines as well as consultative support
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[2]. These centers do not provide practicalhelp.

In many developed countries, health systems
are largely private and business-oriented and
there is no unified approach to management. For
example, in the USA, where the health system is
highly decentralized, the lack of a single central
authority to manage and organize health services
has been analyzed as a major disadvantage. On
the other hand, the federal government lacks
sufficient authority to make such decisions and
attempts to centralize the health system on a
voluntary basis are often subject to criticism and
misunderstanding [5].

In the face of an acute shortage of human
resources, many national health authorities have
made some attempts to train health professionals
from other specialties, such as doctors and
nurses, to work in intensive care units. Short-
term, superficial courses aim to quickly train the
maximum number of intensivists. This, as a rule,
leads to a decrease in the quality of intensive care
provided and consequently does not decrease
morbidity and mortality.

All the above activities are usually
decentralized and can only be implemented in
specific clinics. This makes it difficult to assess
the resources of intensive care units across a
city, region or even a country.

In the aspect of the shortage of medical
personnel in intensive care units, in order
to concentrate information on the available
resources and the condition of patients of each
medical institution, in our opinion, the most
effective willbe creation of mobile multi-functional
intensive care teams. These teams include well-
trained intensive care doctors who can provide
coordination, methodological, advisory and
practical assistance in every intensive care unit,
while covering all clinics of a region. For they can
concentrate and analyze information about the
technical, medical, and human resources of each
intensive care unit and collect information about
the condition and dynamics of patients’ state in
these departments.

Such teams have great potential for providing
the listed types of assistance in a timely manner
to optimize the therapeutic, diagnostic, and anti-
epidemic processes in intensive care units.

In the context of the COVID-19 pandemic,
the WHO has set the following tasks for health
systems:1) slow down and stop the transmission
of the virus; 2) ensure optimal care for all
patients; 3) minimize the negative impact of the
epidemic on health systems, social services, and
economic activity.

To solve these problems, to ensure a
timely increase in the volume of clinical and
sanitary-epidemiological measures, the WHO
document “Practical aspects of the organization
of COVID-19 case management in medical
institutions and at home” was prepared with a
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description of the key actions to be taken in each
of the following transmission scenarios: absence
of cases; sporadic cases; clusters of cases;
spread of the virus among the population.

While most COVID-19 patients have mild
(40%) or moderate (40%) severity disease, about
15% develop severe disease requiring oxygen
support, and 5% have extremely severe disease
(critical) with complications such as respiratory
failure, acute respiratory distress syndrome,
sepsis, septic shock, thromboembolism and/
or multiple organ failure, including acute kidney
and heart damage [6]. Advanced age, smoking [7,
8], and comorbidities such as diabetes, arterial
hypertension, ischemic heart disease, chronic
lung disease, and cancer have been reported as
risk factors for the development of severe illness
and death. The results of multivariate analysis
confirmed that advanced age, a high score by
SOFA scale assessment, and D-dimer> 1 pg /Lare
also risk factors.

The mortality rate of patients in intensive
care units may be as high as 40-61%. In some
regions it may reach up to 90%, despite the use
of high-tech methods of intensive therapy [9, 10,
11].

In addition, providing of intensive care in
some clinics was quite problematic due to the
lack of resources because of very large number
of severe patients.

While COVID-19 has spread globally,
the burden on healthcare system is not
homogenous. Several regions in Italy that have
experienced rapid spread of the virus reported
lack of resources in the healthcare system,
which appears to have contributed to the high
mortality rate [10]. At the same time, clinics in
Canada located in regions with a smaller number
of infected people reported a mortality rate of
resuscitation patients of about 15% [12].

The first reports on patients’ profile came
from the China Center for Disease Control
and Prevention: that of the more than 44,000
confirmed cases of COVID-19, about 81% were
asymptomatic or had mild symptoms such as
cough, fever, fatigue and myalgia. Although home
treatment and self-isolation are appropriate
measures for these cases, 14% developed
severe disease and 5% developed critical illness
requiring ICU hospitalization. Patients with
severe COVID-19 typically have a respiratory
rate > 30 breaths per minute, oxygen saturation
< 93%, and lung infiltrates> 50%, and are at high
risk of clinical deterioration and critical illness,
including acute respiratory distress syndrome.
Hospitalization should be mandatory for patients
who develop severe symptoms; however, ICU
space should be occupied by patients with the
most severe forms, depending on the capacity of
the health care system.

Despite differences in culture and practice
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around the world, most centers report that about
25% of hospitalized patients require transfer to
an ICU [13].

Patients with severe disease should be
closely monitored as rapid progression from
moderate to severe ARDS can occur.

Acute hypoxic respiratory failure is the most
frequent complication occurring in 60-70% of
patients admitted to the ICU. Patients at high
risk of developing ARDS are people over 65 years
of age with high fever (T> 39°C), neutrophilia,
lymphocytopenia, elevated markers of liver and
kidney failure (aspartate aminotransferase,
alanine aminotransferase, creatinine, and
urea), elevated acute phase proteins such
as inflammatory markers (highly sensitive
C-reactive protein, procalcitonin and serum
ferritin) and increased values associated with
clotting function (prothrombin time, fibrinogen,
and D-dimer).

The main criteria for transfer to ICU include
high oxygen demand equal to or exceeding 6—8
L / min to achieve peripheral oxygen saturation
>90-92%, respiratory failure, shock, acute organ
dysfunction, and patients at high risk of clinical
deterioration. However, in many countries, due
to a shortage of beds in intensive care units, it
has generally been the case that only patients
requiring intubation and invasive mechanical
ventilation have been admitted to the intensive
care unit.

In China, Italy and the United States, 70-
90% of patients admitted to the intensive care
unit required invasive ventilation on the very
first day. 65,9% of patients required vasopressor
and inotropic support. Acute renal failure was
observed in 27,1% of patients admitted to the
ICU. At the same time, the average length of stay
of patients in the ICU was 10,8 days. Ay 22,7%
the duration of treatment in the ICU was 30 days
or more.

The COVID-19 pandemic requires more
resources, the replenishment of intensive care
teams with new staff, a reorganization of the
department and a change in protocol. All this
can lead to vulnerability and loss of control over
all professionals. In many cases, intensives
must make their choices based on local politics,
structural resources and team ability [14].

Faced with serious challenges in providing
medical care to patients with COVID-19, many
hospitals around the world have identified the
main problems: insufficient number of beds in
medical institutions; insufficient number of beds
in intensive care units; insufficient number of
intensive care doctors; insufficient number of
nurses in intensive care and intensive care units;
insufficient number of artificial lung ventilation
devices.

The pronounced shortage of both medical
and non-medical personnel limits the real

BULLETIN OF SURGERY IN KAZAKHSTAN

possibilities of medical institutions.

The surge in demand for health care is
adding to the pressure on inpatient unit capacity,
affecting the intensive care sector the most.

Rapidly changing conditions necessitate
constant professional development of personnel,
as well as frequent and accurate information
update.

Most countries, along with the organization
of logistics activities to equip and provide
hospitals with medicines, personal protective
equipment, medical equipment, increase the
hospital bed capacity, attract additional medical
personnel, and create counseling centers. At the
state level, programs for additional financing,
training, and attracting specialists are being
developed, new clinics are being built.

The governments of many countries has
taken several measures to organize, optimize and
improve the health sector during the pandemic
[15].

One of the most important factors
contributing to the successful recovery of patients
is the team model of care. This model of care
has been used in many departments for many
years, most often in emergency departments.
This model includes three important factors: 1)
completion of the nursing assignment; 2) related
equipment and medical supplies; and 3) infection
control.

As Coronavirus Disease 2019 (COVID-19)
spread, it became apparent in many countries
that there were not enough beds, ventilators, or
personnelinintensive care units to accommodate
patients. Many clinics have stopped planned
hospitalizations by 100% or almost 100%. In
the United States, many cities have brought
together specialists in real time to form a multi-
disciplinary team of leaders, including hospital
administrators, doctors, nurses, intensive care
specialists, and healthcare experts. The first
goal was to define the minimum physical space,
equipment and personnel needed to provide care
to ventilated patients in crisis settings, and then
to develop new coordinated staffing models
that could be adapted for both large academic
health centers and small ones, as well as
regional hospitals. Following the establishment
of system-wide standards, similar integrated
steering groups were created at each clinic and
met daily for the next two and a half months in
spring 2020 to coordinate the opening (and then
closing) of the units and directly oversee staffing.

At the peak of morbidity, many clinics
were operating at ~ 250% of their pre-crisis
capacity. The knowledge and skills of intensive
care physicians and intensive care nurses are
essential to ensure optimal treatment and care.
Specialists in intensive care units, moreover,
specialists trained in internal medicine were also
lacking to meet the standards of personnel in
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intensive care. It was also clear that, in contrast
to patients usually admitted to intensive care
units, COVID-19 patients had relatively uniform
initial manifestations. Therefore, US clinics have
shared the traditional roles and titles of doctors,
nurses and created de novo teams. Some of
the clinic staff have been certified as service
personnel. Some of those present worked as
trainees. Nurses, physiotherapists, perfusionists,
and other healthcare professionals have made
some of the tasks of intensive care nurses easier.
Likewise, doctors and nursing staff from other
departments assisted with some of the nursing
tasks.

Inltaly,the number of patients quickly became
so large that the number of beds in intensive care
units began to run out, causing chaos in both the
medical community and the population [16]. On
the other hand, one of the measures aimed at
mitigating the situation was the creation of field
hospitals, as well as the relocation of intensive
care units specialized in certain conditions to
treat patients with complications of COVID-19,
as was the case with Bergamo. The cardiology
department, where 60% of beds were occupied
by patients positive for COVID-19 [17], in addition,
pediatric hospitals with intensive care units were
used for adults [18].

Despite this, the level of workload remained
extremely high in the teams working on the
front lines. These teams include intensive care
physicians, nurses and physical therapists.
Stress reactions in ICU staff were defined as
organic, mental and social reactions to harmful
stimuli experienced by a person [19].

It takes most nurses years to become
clinically competent in caring for patients in
intensive care units.

Thus, to provide quality care to critical
patients with COVID-19, healthcare organizations
will have to expand the several intensive care
nurses they already have at their bedside.

One way to do this is to implement a model
that has been used by nurses for decades: team
staffing. Instead of assigning a small number of
patients to a single nurse, managers assign a
large group of patients to several staff members.
The theory behind this approach is that the
collective wisdom of a group provides better care
for their assigned patients than a single nurse
could do alone.

In the treatment of COVID-19, this approach
has broadened the experience of a limited
number of experienced intensive care nurses.
These nurses, either experienced nurses or
emergency nurses, lead the team. They are
directly responsible for some very complex care
activities but spend most of their time watching
their team.

Most often in the USA, ltaly, Spain, and
other countries, where the number of patients
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exceeded the reserves of intensive care units,
the following schemes were used: combination
of an experienced ICU nurse with express trained
nurses; combining intensive care staff with
surgical staff for cross-training; appointment of
paramedics as team leaders with nursing and
support staff to work in the ICU.

The risk of the team model is that
team members do not always have a clear
understanding of what they are directly
responsible for, leading to oversight or overlap in
patient care and treatment. To create an effective
model, you need to follow two guidelines below:

Clearly  delineate team roles and
responsibilities. The most important part of
recruiting a team is clearly defining roles. There
is no single answer to the question of what
each team member should be responsible
for - it depends on the composition of the
team. However, to prevent missed or duplicate
assistance, each team member needs to
know exactly what caregiving actions they are
responsible for and what their teammates will
get.

As a starting point, ICU leaders should
compile a list of COVID-19 treatment-related care
activities. Basic nursing skills - initial assessment,
basic intravenous administration - should be
transferred to retrained nurses. Those critical
care personnel should be subordinate to a team
leader or be performed by cross-trained nurses
under the supervision of a more experienced one.

An expert should be appointed and trained
to delegate authority to team members. The
choice of an employee as an expert will depend
on the available staff of each organization.
Emergency nurses and experienced critical care
nurses are excellent leaders in COVID-19 teams.
However, experienced operating theater nurses
can also be considered as they have experience
and competencies critical to the treatment of
COVID-19 (specifically setting up and preparing
ventilators).

Regardless of who the leader is, it is
important to set clear limits on what they are
responsible for and what they should delegate to
other employees. Team leaders are likely to find
it difficult to delegate authority, especially those
with no formal leadership experience. Managers
must actively support them in developing these
skills. To do this, consider applying the following
strategies: Train leaders to provide prompt
feedback; another option is to develop and
communicate a Feedback Guide to leaders.

Daily clinical rounds are a great opportunity
to build report, review care plans, identify lacks,
and re-delegate roles to team members. At
the end of each shift, responsible persons ask
employees about their work done. In addition to
improving leadership skills, these tests can also
serve as emotional support for all employees.
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Colleagues from Europe, during the period
of the influx of severe patients, have developed
recommendations for increasing the capacity
of intensive care units: When considering the
possibility of increasing the areas of intensive
care, it is necessary first of all to consider the
possibility of using adjacent premises before
opening remote ones; Maintain a normal
nurse-to-patient ratio for as long as possible;
A risk assessment should be carried out when
considering the placement of personnel. This
should be based on the individual experience and
skills of staff [Royal College of Nursing UK.RCN
guidance on redeployment - COVID-19]; The use
of specialized ward staff as reinforcements in
intensive care units must be carefully considered
in accordance with the requirements of the
intensive care unit. It must be admitted that at a
time of an acute shortage of qualified specialists,
during a pandemic all over the world, sometimes
residents or young or inexperienced doctors were
in place of doctors. For the treatment of seriously
ill patients, volunteers or doctors who did not
have special training in the field of intensive care
were involved. All these were dictated by the
circumstances when the crisis in the health care
system was felt around the world, expressed in a
lack of human and material resources.

A special role during the pandemic is played
by nursing staff, whose acute shortage was
also felt. Nurses are the link that directly brings
to fulfillment all the treatment that the doctor
prescribes. There is also a need to increase
support staff to help nurses continue to deliver
high-quality care.

During a pandemic, hospitals must establish
an approved program to increase ICU staff
who may be required to work beyond the usual
minimum standards and guidelines [20]. This
will require will and a non-standard approach in
decision-making from the heads of health care
institutions.

There is a need to provide an accelerated
awareness program, timely education and
retraining in the early stages of pandemic
planning. In these conditions, it is possible to
organize short-term improvement courses or
even retraining of specialists: doctors and nurses.
In case of emergency, we see it as expedient to
use the labor of residents who have completed
two years of study, who have mastered the most
necessary knowledge and skills of conducting
intensive therapy, under the supervision of
doctors and mentors.

New staffing models have transformed
ICU attendance into a supervisory function
to disseminate the experience to 50 patients
simultaneously and create new, non-traditional
teams around them, with rapidly upgraded
nurses and other staff [21], which is the subject
of this research.
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Thus, an analysis of the available literature
indicates that, despite the availability of
international experience, the problem of
organizing medical care, especially intensive
care, for patients with coronavirus infection
remains open. Today, there are various models of
ateam approach in the provision of intensive care
for patients with COVID-19 in hospitals. Although
the work of teams with different functions in
intensive care units is described, nevertheless,
there are no examples of an integrated approach
in the literature: providing both practical and
advisory-methodological assistance in the
treatment of patients with severe coronavirus
pneumonia, covering all infectious hospitals of
the whole metropolis.

All above and the experience gained in
the work of intensive care doctors during the
pandemic of the Republic of Kazakhstan, allowed
us to identify three key lessons that helped our
teams to succeed. We detail here the teams we
created and the types of people who were able
to fill each role. We discuss the lessons we have
learned from implementation and our vision for
the future intensive care unit in the hope that this
can serve as a guideline for others should they
face similar crises.

Materials and methods

We performed analysis of available world
literature on optimization of intensive care
services in countries with the highest number
of cases of COVID-19. Review and analysis of
scientific and available literature according to the
Cochrane Library data, according to the PubMed,
e-library, Web of Science and EMBASE databases,
reference publications, special periodicals,
monographs, scientific articles - 200 units.

The retrospective descriptive research also
was carried out including government hospitals
of the Almaty City, according to medical
data received from the Almaty branch of the
Republican Center for Electronic Health.

We assessed the work of the Center of
Anesthesiology and Intensive Care, which
coordinates the work of intensive care units of city
hospitals. We performedthe analysis of intensive
care indicators in patients with COVID-19 in
Almaty Cityand demographic and medical data
of patients were studied. A comparative analysis
of the studied indicators was carried out before
the start of the Center of Anesthesiology and
Intensive Care and after the start of its work.

The study included 266 patients with
COVID-19 who were in the departments of
anesthesiology and resuscitation of the city of
Almaty for the period from July 1 to August 31,
2020.

Results

Characteristics of patients in the intensive
care units of infectious hospitals in the city. A
daily analysis of the dynamics of the number
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Figure 1.
Comorbidity in patients in
intensive care units

of severe patients in ICU and deaths in clinics
providing medical care to patients with
coronavirus infection was carried out.

The Figure 1 shows that most common
comorbidities in intensive care unit patients were
arterial hypertension, which accounted for 42.1%
of all concomitant diseases. In second place,
according to the prevalence of concomitant
diseases in patients with covid pneumonia,
patients with coronary artery disease 38.8%. They
are followed by patients with concomitant CHF
32.4% and diabetes mellitus 37.9%, respectively.

\

Study of the activities of the Center of
Anesthesiology and Intensive care, which
coordinates the work of the intensive care units
of the city hospitals.

In the city of Almaty, to optimize intensive
care for patients with severe forms of COVID-19,
theCenter of Anesthesiology and Intensive
Care was established. This Center consists
of multi functional intensive care teams,
including well-trained intensive care physicians,
who  simultaneously provide coordination,
methodological, advisory, and practical
assistance in the field - in intensive care units,
covering all infectious diseases clinics in the city
of Almaty. The legal basis for the functioning of
the Center of Anesthesiology and Intensive Care
was the order of the Public Health Department of
Almaty.

Structure of the Center of Anesthesiology
and Intensive Care: Head of the Center of
Anesthesiology and Intensive Care- chief
anesthesiologist of the Department of Healthcare
of the Almaty city; Rapid-response Intensive
careteams of the Center of Anesthesiology
and Intensive Care; The head of the Rapid-
response Intensive careteams which is a
highly skilled intensivist, with medical science
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Then there are patients with cerebrovascular
diseases with 15.8% and patients with chronic
renal failure and cardiac arrhythmias, each of
which accounted for 3.2%. Patients with cancer
accounted for 1.8%. Patients with atherosclerosis
and chronic obstructive pulmonary diseases
accounted for 1.9% each. All other conditions:
human immunodeficiency syndrome, obesity,
thrombus formation, goiter, chronic anemia,
conditions after organ transplantation, drug
addiction and liver cirrhosis were less than 1%
each.

= Arterial hypertension

= |schenic heart disease

= Diabetes mellitus
Chronic heart failure

m Cerebrovascular disease

= Morbid obesity

m Chronic kidney disease

m Heart rithm disturbances

m Advanced atherosclerosis

= COPD

m Oncology disorders

m Cardiovascular thrombosis

= Goiter

= Liver cirrhosis
Narcomania
Transplanted

degree; Highly skilled intensivists - 4; Advisory
and methodological group of the Center of
Anesthesiology and Intensive Care; Highly
experienced anesthesiologists and intensivists
who areProfessors in the field of intensive care
and anesthesiology.

We analyzed the activities of the Center of
Anesthesiology and Intensive Carefor the month
of July 2020. The Center of Anesthesiology
and Intensive Carehas performed the following
work: Familiarization and detour of infectious
diseases clinics together with colleagues from
Moscow. There are 14 hospitals in total (12 of
them have 13 intensive care units + 2 hospitals
of the ICU); Study of the personnel potential of
intensive care units; Stratification of intensive
care units according to echelons (1-3); A visit
to the RGBR in infectious diseases hospitals
is under way; Consultations of the RGBR are
carried out in infectious diseases hospitals; If
the need arises, the transfer of patients between
infectious diseases hospitals of the city to
provide treatment at a higher level; Participation
in extended headquarters meetings - 12;
Visits with practical and advisory assistance to
city clinics — 249; Local consultations — 589;
Concilium; Online (remotely) — 28; Onsite — 15;
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Meetings of the Center for Anesthesiology and
Intensive Care — 9.

The NEWS scale was used to assess the
patient’s condition.

The analysis showed that in the period
from July 1 to August 31, 2020, 631 out of 4605
patients with COVID-19 viral infection were in the

intensive care units of Almaty, which amounted
10 13,7%.

The average age of patients was 64,3 (20-96)
years, 337 men, 294 women. The average length
of stay inthe ICU was 3,7 days, the average length
of stay in the clinic was 8.4 days. 98 patients
survived; 168 patients died.

Index Group | Group Il p=
Total number of ICU patients 142 489

Age (years) 64,8+12,1 65,1+14,5 0,54
Gender (M /F) 75/67 262/227 0,11
Daily number of ICU patients 35,9+3,6 43,9+1,9 <0,01
Duration of ICU stay (days) 1,38+2,9 4,21+4,3 <0,01
Length of hospital stay (days) 4,66+%5,2 12,3+4,7 <0,01
Died (n) 108 257 <0,01
Length of stay in the ICU of the deceased (days) 0,83%1,4 2,31+2,4 <0,01
Mortalityin ICU (%) 76,1 52,6 <0,01

hus, all the studied indicators were divided
into two groups: Group | — from July 1 to 14 and
Group Il — from July 1510 31,2020 (Table 1). The
first group included data from 142 patients with
COVID-19, the second group included data from
489 patients (Table 1). The groups did not differ
in age. In both groups, men predominated: Group
| = 52,8%, Group Il =53,6%.

Patients of the first group were in the hospital
for 4,66+5,2 (1-42) days, of which 1,38+2,9 (0-10)
in the intensive care unit. The duration of stay in
the hospital and the intensive care unit in patients
of the second group was higher —12,3+4,7 (1-43)

days in the hospital and 4,21+4,3 (0-13) days in
intensive care. The average number of patients
in the ICU during the day was 35,9+3,6 in the
first group, 38,2+5,2 in the second group. The
duration of stay in the intensive care unit for
deceased patients was 0,83+11,4 days in the first
group and 2,31+2,4 days in the second group.

When studying the duration of stay in the
intensive care unit among deceased patients,
it was found that the patients of the first group
mostly died in the early stages, in the second
group of patients only a third died on the first
day (Figure 2).

80%

o W July
70% m August
60%

50%
40%

30%
20%

10%
0%

0-1 day 2-3 day
Mortality in intensive care units was 76,1%
in the first group and 52,6% in the second group.
We revealed that the odds ratio OR (OddsRatio),
when comparing the mortality of both groups,
was 3,39 (95% Cl: 2,01-5,71). The relative risk RR
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4-5 day

6-7 day

8 and over day

(RelativeRisk) was 1,57 (95% CI: 1,28-1,93).

With a decrease in the number of deaths on
the first day, an increase in the daily number of
patients in intensive care units is also associated
(Figure 3).

Table 1.
Indicators of patients
with COVID-19

Figure 2.
Time of death in ICUs
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Figure 3.

Dynamics of the number of ICU
patients and deaths in the studied
groups.

R [ (Center of Intensive care starting date

C 1]

Thus, the analysis of the activities of
the Center of Anesthesiology and Intensive
Careand the organization of assistance to
patients in intensive care units of hospitals
providing assistance to patients with
coronavirus infection in order to effectively
provide care to patients with coronavirus
pneumonia, we have developed an algorithm
for the interaction of specialists of the Center
for Anesthesiology and Intensive Care, which
describes the functions and interactions of
each link, that is, doctors of the Center and
hospitals.

Discussion

While most COVID-19 patients have mild
(40%) or moderate (40%) severity, about 15%
develop severe disease requiring oxygen
support, and 5% have extremely severe
(critical) course with complications such as
respiratory failure, acute respiratory distress
syndrome (ARDS), sepsis, septic shock,
thromboembolism and / or multiple organ
failure, including acute kidney and heart
damage [6].

The mortality rate of patients in intensive
care units at the peak of the first wave
reached 40-61%, and in some regions up to
90%, despite the use of high-tech methods of
intensive therapy [22-24].

Most of the undertaken activities
do little to optimize the most essential
element of health care, medical and support
staff in intensive care units. To provide
medical care to critically ill patients, trained
multidisciplinary specialists (resuscitators)
are required who can control any changes
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associated with both this complex disease
and the decompensation of existing
concomitant pathologies [7].

To reduce the workload on staff in
intensive care units and protect them from
infection, each hospital separately creates
different teams that perform separate
functions: a team for tracheal intubation,
a team for cardiopulmonary resuscitation
[8, 25], a team of consultants, a team
transporting critically ill patients inside the
hospital,teams of physiotherapists, etc. At the
same time, the composition and appointment
of such teams is determined by each clinic
itself. For example, in hospitals in China, the
team of specialists in tracheal intubation
and the team for resuscitation involves 4-18
people in each, in addition to basic practical
assistance in the departments of the clinic
where these teams are created, they are
engaged in methodological assistance in
the form of developing various hospital
guidelines and algorithms.

This approach requires many committed
and well-trained staff. In addition, there
is debate about the appropriateness of
such teams, believing that the creation of a
sufficient number of fully equipped special
kits for tracheal intubation and “points” for
resuscitation, significantly reduces the need
for such teams [26].

Remote counseling centers are most
often organized by medical schools
and universities. These centers include
specialists from various areas in the
field of intensive care, pulmonology,
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hematology, neurology, nephrology,
epidemiology, and other areas of medicine.
The tasks of these centers, in addition to
advisory assistance, usually include the
development of recommendations and
guidelines [8]. Such centers do not provide
practical assistance.

Experiencing a sharp shortage of
personnel, health systems in many countries
are taking measures to train and retrain
medical personnel of other specialties to
become doctors and nurses in intensive care
units. Short and superficial courses designed
to quickly train the maximum number of
intensive care specialists, as a rule, lead to a
deteriorationin the quality of the resuscitation
care provided, does not improve the results
of treatment and mortality.

All above activities, in general, are of a
decentralized nature and are applicable in
individual clinics, which makes it difficult to
assess the resources of intensive care units
on a city or regional scale, and even more so
in the country.

In the aspect of the shortage of medical
personnel in intensive care units, as well
as in order to concentrate information on
the available resources and the condition
of patients of each medical institution, in
our opinion, the most effective will be to
create mobile multifunctional resuscitation
teams. These include well-trained intensive
care physicians who can simultaneously
provide coordination, methodological,
advisory and practical assistance in the
field - in intensive care units, covering
all infectious diseases clinics of the
settlement. By concentrating and analyzing
information on the material, technical and
human resources of individual intensive
care units, information on the condition and
dynamics of patients in these departments.
Such teams have the potential to provide
the listed types of assistance in a timely
manner to optimize treatment, diagnostic
and anti-epidemiological processes in
intensive care units.

The need to create such teams is also
dictated by the fact that during the period of
the pandemic there is a massive admission
of severe patients, which at a certain moment
can cause discord and stagnation in the work
of hospitals that were previously unprepared
for such conditions. Therefore, coordination
in the work of the resuscitation and intensive
care services makes sense.

Using the example of the city of Almaty,
where the Center for Anesthesiology and
Intensive Care was created, which provides
practical assistance on the ground, advice,
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methodological assistance and control over
the organization and implementation of
intensive care for patients with COVID-19,
the effectiveness of this approach can be
considered.

After the introduction of mobile
resuscitation teams into the work of intensive
care units, there is an increase in the duration
of patients’ stay in intensive care units and in
the hospital. This situation is directly related
to a significant decrease in the number of
deaths in 0-1 days after admission to the
hospital and the intensive care unit.

Atthe sametime, the load onthe intensive
care units remained unchanged, the average
number of patients per day was 35,9+3,6 in
the first group, 38,215,2 in the second group.

Along with a decrease in the number
of deaths in the early period of patients
admission, as a result of the work of the
Center of Anesthesiology and Intensive Care,
there is a decrease in mortality in intensive
care units from 76,1% to 48,4%.

Conclusion

Thus, the results of the study made it
possible to draw the following:

Based on the study of international
experience, it can be argued that there are
different types of team approach in the
treatment of patients with coronavirus
infection in intensive care units. At the same
time, there are no examples like those in our
case, when a team of resuscitators provides
comprehensive advisory and practical
assistance to critically ill patients with COVID
19.

The average number of resuscitation
patients who were daily in the city hospitals
in July was 37.1 patients, of which 24.3%
were patients in an extremely serious
unstable condition. The main comorbidities
were pathologies of the heart, brain, and
kidneys. The severe course of pneumonia
with coronavirus infection is accompanied by
a high mortality rate.

The work of the resuscitation service
in Almaty was optimized by creating an
Anesthesiology and Resuscitation Center
for the treatment of critically ill patients with
COVID-19. The functioning of the Center leads
to an improvement in treatment results, in the
form of a significant reduction in mortality,
which is confirmed by the odds ratio (OR) =
3.39 and relative risk (RR) = 1.57.

4. An algorithm for the interaction of
specialists fromthe Centerfor Anesthesiology
and Intensive Care with doctors of hospitals
has been developed and is successfully
applied in practice.
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Abstract

Without the development of clinical toxicology, the population is doomed to suffer great losses in
the event of the use of chemical weapons or man-made disasters, since the national health structure
will not be able to provide the necessary symptomatic and antidote care to the affected people. The
development of clinical toxicology is necessary today because of the threat of latent methods of chemical
attack, when prevention and chemical control structures become ineffective and the consequences of
poisoning with an unknown poisoning agent have to be dealt with.
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AHHoTauums

Xumumdeckas 6e30M1acHOCTb SBJISIETCS YacTbio HaLunoHabHou 6e3onacHocTu. B cBoro o4dyepenb
KIMHUYecKasi TOKCUKOJIOMUSI SIBMISIETCS 4YacTbHO XUMMYECKOK 6e30MacHOCTU U 6e3 ee pa3Buntunsa
HaceJsieHne o6pe'4eHo Ha OrpOMHbIe XXepTBbl B CJiy4ae MNPUMEHEHNSA XUMUYECKOro OpyXXus m60o
TEeXHOreHHou KaTaCTpOd)bI, TaK KakK CTPyKTypa 34paBOOXPaHeHus CTpaHbl He CMOXET OKa3aTb
HeO6XOAMMyI'O CUMITOMaTNU4eCKyro U aHTUAOTHYH MNOMOLLb NMOpa>KeHHbIM JIIO45M. 0Oco6eHHO OCTpO
CTOUT BOINpPOC O pa3BnTnnn KJIMHUYECKOW TOKCUKOJIOTUN B CErOfHSALLIHUX peasnnsax npuMeHeHns
CKpPbITbIX CMoCO60B XMMUYECKOWN aTakw, Korga CTPYKTypbl npeayripexgeHnsa n XUMUYECKOM 60pb6bl
OKaXyTcAa He Sd)dJeKTMBHbI U HYXHO 6y,qu 60pOTbCFI C nocnefgcrteusamMun B yCrioBUAX OTCYTCTBUA

HAaHHbIX 06 oTpasBJifioLleM BeLlecTBe.

Relevance

The achievement of national security is only
possible within the framework of a balanced
system of regional and international security. In
this regard, “the security system of Kazakhstan
should be an integral part of the regional and
global security system” [1].

At various stages of the country's
development, uneven development of various
components of security is noted due to emerging
threats or funding deficits. Therefore, one of the
strategic tasks is to establish a certain balance
that allows for the balanced development of all
types of security. For example, until we were
faced with the threat of biological security in
the form of the spread of coronavirus infection,
no one considered the development of this
area, and measures taken were actually in the
form of reducing departments and abolishing
services dealing with this issue. This experience
has shown that national security needs to be
approached comprehensively. Currently, due to
the worsening political situation in the world,
we believe that more attention should be paid to
chemical security, which should be considered
as one of the components of the overall
national security system as well as a complex
independent system. The identification and
detailed elaboration of chemical security threats
largely determine the overall state of societal
security, the conditions in which it exists, and
the development of the environment. Chemical
threats can cause harm not only territorially,
affecting neighboring countries, but also
temporally, leaving their mark on generations of
people [2].

Objective: Development of a concept for
the advancement of clinical toxicology in the
Armed Forces of the Republic of Kazakhstan.

We conducted a search of literature
and regulatory acts freely available that
provide insights into the organization of
chemical safety abroad and in the Republic
of Kazakhstan. A search using keywords
yielded 2268 results, of which 692 were
accessible. The majority of publications were
excluded due to their thematic irrelevance to
our research. As a result, several publications
primarily authored by specialists from the
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United States, discussing the organization
of toxicological services in different
countries, were selected. Only one domestic
article corresponded to the search criteria.
Additionally, regulatory acts governing
the organization of chemical safety in the
Republic of Kazakhstan were selected.

Analysis of the global situation

The concept of warfare has evolved since
the Second World War, with the popularization
of the United States and NATO countries
employing local armed conflicts to address
political issues. In turn, the emergence of so-
called “contactless” and hybrid warfare, starting
with the war in Yugoslavia, has led to the
development of insurgent movements funded
from external sources. The territories occupied
by insurgents are not bound by international
law, and their pursuit of goals may involve the
use of weapons of mass destruction (WMD).
Considering the poorly developed infrastructure
destroyed by combat operations, as well as the
lack of sophisticated production capabilities,
it is likely that insurgents will resort to various
crude chemical agents and “dirty” radioactive
materials.

For example, in Japan, two terrorist
attacks occurred (in Matsumoto in 1994 and
in the Tokyo subway in 1995) organized by the
fanatical religious cult AumShinrikyo (Supreme
Truth). The chemical weapon used was sarin.
Approximately 70 tons of sarin were produced
by the religious cult organization “AumShinrikyo”
in Kamikuishiki, Japan, almost legally. Although
there were 20 fatalities, the cult instilled fear in
millions of people for a prolonged period. These
acts of chemical terrorism were unprecedented,
and the psychological impact of the chemical
attack spread not only in Japan but also
worldwide. In addition, over the following
decade after the attack in Japan, according to
a report from the US Department of Defense,
numerous incidents involving biotoxins such as
ricin and anthrax occurred [3].

After the September 11, 2001 attacks in
the United States, the likelihood of insurgent
and terrorist groups such as “Al-Qaeda” using
chemical weapons increased significantly. As
confirmation of this, in the fall of 2006, “Al-
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Qaeda” and its affiliated groups used chlorine
gas in combination with traditional car and
truck bombings to sow panic in Iraq [4]. They
chose this method of intimidation because
among chemical, biological, and radiological
weapons, the use of chemical substances is
more probable due to their ease of production,
simple delivery systems, and achievable
psychological effect of discrediting authority
and creating a sense of vulnerability with a lack
of control over the situation [5]. In the case
of a targeted conflict, rebels and saboteurs
will employ chemical formulas for which
there are no developed medical protective
measures (MPM). Considering their covert
usage, understanding the nature of the poison
becomes impossible in our circumstances,
making treatment very difficult to accomplish.
The most recent example of the use of chemical
weapons in such conflicts is the ongoing Syrian
civil war [6].

Furthermore, in addition to the covert
development of new chemical weapons in
many countries that officially do not possess
them, dual-use chemical compounds are being
produced. There have been precedents where
countries, under the guise of agricultural
development, demanded expanding the
spheres of Vx and norbornene use, and the use
of conotoxin as an anesthetic [6]. Additionally,
delivery systems, weapon technologies, and
precise navigation technologies are being
improved. All these features of development
pose a complex challenge to Kazakhstan's
national security, particularly chemical
security.

Chemical security consists of several
stages, with the first being measures to
prevent attacks, followed by measures
to reduce losses and eliminate the
consequences. One link in the elimination of
consequences is the elimination of medical
and sanitary consequences of chemical
weapon use, as well as chemical accidents in
peacetime, which can be achieved through the
development of clinical toxicology.

An example of prevention is the monitoring
of dual-use chemicals. The area of interest
includes collecting and analyzing the
capabilities of neighboring countries in the
production of potential chemical weapons
and their existing industrial capacities for this
purpose, as well as developing indicators of
their testing or military use. Controlled items
include precursors of specific chemical agents,
pathogens used in biological weapons (BW),
and dual-use equipment that can be used in
chemical weapons. Thus, considering the
unstable political situation, particularly in
Afghanistan, the threat of the proliferation of
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chemical weapons is expected to increase in
the coming years due to chemical weapons
that are easy to produce, difficult to detect
(as insurgents acquire more efficient delivery
systems), and can be effectively used for
political and psychological pressure.

Measures to reduce losses include
studying possible approaches to covert attacks
carried out by saboteurs. The covert use of fast-
acting and rapidly degrading compounds will
result in a flow of affected military personnel
and civilians in neighboring areas even after
the self-liquidation of the source, discrediting
the work of troops in radiological, chemical,
and biological protection (RCBP). The lack of
information about the properties of the poison
will significantly increase the burden on medical
facilities with increased bed occupancy over
time [6].

In this situation, the actions of medical
specialists, particularly the medical service, will
be decisiveinreducing the number of casualties.
The use of pathogenetic and symptomatic
therapy becomes especially relevant for
managing life-threatening conditions.

Abroad and in Kazakhstan, unlike the
structure during the Soviet era, the toxicology
service consists of a Poison Control Center,
which provides advisory services and collects
toxicological information nationwide. Medical
assistance to poisoned and affected individuals
is provided in therapeutic departments of
healthcare facilities or in intensive care units
[71.

Nevertheless, debates on the principles of
organizing the toxicology service continue in
different countries, and even withinthe European
community, there is no unified concept. This is
due not only to traditional economic and social
problems but also to the historically developed
differences in the structure of medical services.
The diversity of numerous terms (urgent,
emergency, critical, life-threatening, extreme,
etc.) indicates significant differences in
approaching this issue. In this regard, the United
States has taken a significant step forward by
adopting the Emergency Medical Treatment and
Active Labor Act (EMTALA), contrary to its own
healthcare concept [8]. The situation described
above is partially characteristic of Kazakhstan,
but the medical issues in our country differ in
many ways from those in the West.

Analysis of the situation in the Republic of
Kazakhstan

Currently, active work is being carried out in
our country in the field of chemical safety:

Ratification of 8 international conventions
on chemical safety has been completed.

There are key regulatory acts (NPAs)
for managing chemical events, including
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the Environmental Code of the Republic
of Kazakhstan [9], the Law of the Republic
of Kazakhstan “On the Safety of Chemical
Products” [10], and the Law of the Republic of
Kazakhstan “On Civil Protection” [11].

The Commission on Biological Safety
[12] was established, but it was abolished in
2017 [13]. In 2020, by the order of the Prime
Minister of the Republic of Kazakhstan No.
77-1, the Council on Biological Safety [14] was
established.

The Committee for Industrial Development
of the Ministry of Industry, the Committee
for Environmental Regulation and Control
of the Ministry of Ecology, Geology and
Natural Resources of the Republic of
Kazakhstan, and the Committee for Sanitary
and Epidemiological Control of the Ministry
of Health of the Republic of Kazakhstan are
responsible for the registration and monitoring
(analysis) of industrial safety of hazardous
production facilities, chemical substances in
the atmospheric air, soil, and water bodies.
Chemical accidents are investigated with the
involvement of the Ministry of Emergency
Situations of the Republic of Kazakhstan.

However, the role of the Ministry of Defense
of the Republic of Kazakhstan in the structure of
the organization for the elimination of chemical
disaster consequences is not disclosed.

In Kazakhstan, as well as in most Western
countries, the establishment of information and
advisory toxicology centers is envisaged [15]. In
2019, a toxicology center was opened based on
the Toxicology Department of the Emergency
Medical Hospital in Almaty, but it was closed
in 2020. Currently, there is no centralized
center in the civil healthcare structure where
all information would converge and a helpline
would operate for the affected individuals,
especially for remote healthcare institutions.
In addition, in 2021, the toxicology department
in the Emergency Medical Hospital was closed.
There is no alternative solution to the problem
of toxicological assistance. The advantage of
domestic toxicology lies in the wide application
of physical detoxification methods and the
use of inexpensive antidotes. However, a weak
aspect remains in laboratory diagnostics, which
hinders the determination of the quantitative
content of toxic substances in biological fluids.

Within the structure of the Ministry of
Health of the Republic of Kazakhstan, there are
five toxicology departments, with the largest
and most experienced one located in the Almaty
Emergency Medical Hospital (EMH).

Among the negative aspects, the country
lacks education on toxicological literacy. There
is no system for training medical personnel
and the population in the specialization of
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toxic substances. In most countries, people
have the right to know about themselves

and the properties of pharmaceutical,
household, and industrial products used.
Insufficient active planning of response

mechanisms by the toxicological service to
emergencies related to massive chemical
releases worldwide. In the case of mass
chemical poisoning resulting from accidents
or terrorist operations, a broader network of
healthcare institutions, regional healthcare
system leadership, and coordination of regional
centers should be involved.

There is an ineffective system for
accumulation and rational distribution of
specific antidotes, especially in cases of
group and mass poisonings. Many antidotes
are not included in the list of the Kazakhstani
National Drug Formulary, and their use is not
regulated by a guaranteed volume of free
medical assistance, although their application
is necessary and life-saving in many poisoning
cases (e.g., methylene blue, cytoflavin).

The toxicological service within the Armed
Forces of the Republic of Kazakhstan (AF
RK) presents a particular situation. In 2020,
the Department of Radiological, Chemical,
Biological Defense, and Environmental Safety
was established within the structure of the
Armed Forces [16]. However, despite this,
military toxicology has not received proper
development.

Currently, within the organization of medical
toxicology inthe structure of the Military Medical
Administration of the Ministry of Defense of the
Republic of Kazakhstan (MMU AF RK), there is
a toxicologist-epidemiologist. However, there is
no toxicological service, toxicology department,
or a medical toxicologist unit directly involved in
the provision of medical protection, treatment,
and rehabilitation of individuals affected by
poisoning within the structure of the Armed
Forces of the Republic of Kazakhstan.

Taking into account the experience of post-
Soviet countries, to address these issues, it is
necessary to establish a department of military
toxicology based on the Kazakhstan-Russian
Medical Institute (there is a methodological
teaching base for disaster medicine), and
organize acourse on “military toxicology”totrain
military specialists in emergency measures for
mass poisoning. Additionally, the department
will serve as a scientific and material base for
the development of necessary documents for
providing emergency assistance in the event
of the use of weapons of mass destruction or
technological catastrophes.

To organize the toxicological service, we
propose the following as the first stage:

1. Appoint the most qualified and
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experienced medical officer from the
anesthesiology-reanimation  doctors, who
have professional training in toxicology, as the
non-staff clinical toxicologist. This individual
should possess in-depth and comprehensive
knowledge of their specialty and have
organizational abilities. For operational
response, the non-staff toxicologist should
be subordinated to the Chief Medical Officer
of the Garrison (Regional Command, Military
Hospital), and for specific matters, to the Chief
of Staff of the MMU AF RK.

2. Make the instructions of the Chief Non-
Staff Toxicologist regarding medical assistance
to victims of toxicological incidents mandatory
for the medical personnel and clinical units to
follow.

3. Organize the work of the non-staff
toxicologist based on the requirements of the
legislation of the Republic of Kazakhstan and
the guiding documents (orders, directives,
instructions) of the Ministry of Defense of the
Republic of Kazakhstan and the Chief Military
Medical Administration.

4. In their activities, prepare the legal
and material framework for establishing the
toxicological service, develop proposals for the
technical equipment of the service, its structure,
and options for forming antidote stocks.

The second stage involves creating a
Military Toxicology Center based on the
Extracorporeal Detoxification Department of
the Military Clinical Hospital of the Ministry
of Defense of the Republic of Kazakhstan
(equipped with medical equipment), the
Military Medicine Center of the Armed Forces
of the Republic of Kazakhstan (equipped with
diagnostic equipment and instructors), and the
Sanitary and Epidemiological Center of the AF
RK (equipped with chemical reconnaissance
and transport capabilities).

As the third stage, we propose forming
mobile toxicological brigades in each
Regional Command consisting of the
following personnel: Brigade Leader - a doctor
specializing in anesthesiology-reanimation
(toxicologist), a physician specializing in
therapy, an epidemiologist-toxicologist (from
the Sanitary and Epidemiological Center of
the AF RK) responsible for physical dosimetry
and organizing sanitary (special) treatment, a
chemical protection officer, a nurse-anesthetist,
and a nurse.

The tasks of these brigades would include:

Organizing sanitary treatment of the
affected individuals, decontamination,
deactivation, and disinfection.

Medical sorting of the affected individuals,
including determining the need and order of
evacuation to specialized medical defense
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organizations and the Ministry of Health of the
Republic of Kazakhstan.

Approving the composition of the brigades
in Regional Commands and coordinating their
presence and assigned roles with the Ministry
of Emergency Situations and territorial defense
agencies.

Providing medical assistance, including
emergency specialized medical interventions.

Coordinating with other medical institutions
and formations called upon to respond to the
emergency, including providing consultative
and methodological assistance.

Assisting in organizing the work regime
in medical organizations and formations
under conditions of chemical (radioactive)
contamination, and conducting individual
dosimetric control of their personnel.

The fourth stage is to equip the brigades
with analyzers, kits, and antidotes. Due
to the problem of supplying antidotes, we
propose methods of providing toxicological
assistance based on mediator syndromes
and extracorporeal detoxification methods:
hemosorption, hemodiafiltration, and
plasmapheresis  (these methods were
introduced into the practice of military
medicine in the Soviet Union but found a
second life in the early 2000s when foreign
countries implemented effluent methods in
the treatment of acute poisonings). Train
toxicological group specialists and non-
permanent toxicologists in the treatment
of poisonings using drugs registered in the
republican drug formulary.

Conclusions

The establishment of a toxicological
service within the structure of the military
medicine of the Armed Forces of the Republic
of Kazakhstan will:

1. Improve the quality of toxicological
assistance;

2. Create guidelines for
toxicological assistance;

3. Establish a coordination center within the
structure of the AF RK to provide organizational
and methodological assistance in case of mass
poisonings;

4. Create mobile toxicological brigades
capable of providing assistance in any part of
the country within 24 hours;

5. Develop diagnostic methods and
antidote therapy and train medical personnel in
their application;

6. Continue to improve the stages of
patient evacuation and routing depending on
the etiology and severity of poisoning;

7. Organize toxicological literacy training in
the AF RK.

providing
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Abstract

The purpose of the study is to analyze the effectiveness parameters of the radiological service on
the example of Almaty in 2022.

Literature review of foreign and domestic literature concerning the issues of organization of
radiology service for the period from 2005 to 2022 was carried out.

Conclusion. Thus, to increase the value of imaging, cost management is required, in addition to
improving quality and outcomes. Radiologists should be involved in calculating the costs of radiology
examinations, and a review of the parameters for assessing the effectiveness of the radiology service
is necessary.
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KeMeKTiH Keningik 6epinreH
KeJs1eMi, MiHAETTi aneyMeTTiK
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Bairyncosa [1.3.", lyriceHb6aeBa b.C2.

'A.H. Cbi3FraHOB aTblHAafbl ¥YNTTbIK, Fbl/IbIMU XUPYPrus opTanblifbl,
Anmartbl K., KasakcTaH,

2«University Medical Center» KopnopaTusTik ¢doHAbI,

AcTaHa K., KasakcTaH

AHpaTtna

3epTTeyaid, MakcaTbl — AnMartbl K. 6ovibiHwa 2022 . iWiHAeri pagnonorusiibik KbI3METTIH
TUIMAINIri napameTpriepiHe Tangay Xyprisy.

2005-2022 oK. apasiblFblHAarbl caynesi AMarHOCTUKa KbI3SMETIH YMbIMAACTbIPY MacesiesiepiHe
KaTbICTbI LLETENLIK XXOHE OTaHAbIK 94e0MeTTepre aAe6u Oy XYPrizingi.

KopbiTbiHAbI. Ocbinavilia, BU3yannsaynsiHblH KYHAbIbIFbIH apTTbIPY YLUiH carla MEH HaTUXXenepai
)KaKcapTyMeH KaTtap LblfbiHAapAbl 6acKapy Kaxer eTinegi. Paguonortap paavonorusiibik,
3epTTeyniepAiH LblFbIHAAPbIH ecenTey XXYMbICbIHA KaTbICybl KepeK, COHAZau-ak, paAnosiorusibikK
KbIBMETTIH TMIMAINIriH 6aFanay napaMeTpriepiH KanTa Kapay Kaxer.

AKTyanbHble BONpocbl OL,eHKN 3(hheKTMBHOCTN PagNONIOrMYeCcKUX
uccrief0BaHUi NPOBOAMMbBIX B paMKaX rocy4apCcTBeHHOro oobema

6ecnnaTHOU MeQULMHCKOW NOMOLLLU U 06513aTeNIbHOro CoLuanbHOro
MeAMLMHCKOro CTpaxoBaHus
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Bbavryncosa [1.3.", lyiceH6aeBa b5.C.2

TAO «HaumoHanbHbIA HayYHbIN LLEHTP XMpyprum umenn A.H. CbiaraHoBa»,

r. Anmatbl, KazaxcTaH,

2KopnopaTusHbin ®oHg «University Medical Center»,

r. ActaHa, KasaxcrtaH

AHHoOTayus

Llenb uccnepoBaHusi — npoBecTn aHaini3 riapameTpoB Sd)d)eKTMBHOCTM paﬂMOﬂOI’M'—IECKOﬁ

CNy)K6bI Ha npumMepe r. Anmarbi 3a 2022 .

Bbl11 MpoBeAEH IMTEPATYpPHbI 0630p 3apy6eXKHON M OTEYECTBEHHOM INTepaTypbl KacaTe/lbHO
BOMPOCOB OpraHu3aLmm Cryxo6bl JIy4eBos AnarHocTuku 3a nepmog ¢ 2005 no 2022 r.

3aksntoyeHne. TakuM 06pa3om, 4151 yBEIMYEHUS] LLIeHHOCTU BU3yan3aLum, TPeGYeTCs yrpaBieHue
3aTpatamu, B JOMOJHEHUN K yJTyYLUEHUIO Ka4yecTBa M pe3ynbTaToB. Paanonory JOMKHbI NPUHUMaTh
y4yacTue B pacyeTe 3aTpaT Ha pafMOIOrMYecKme UCCe[0BaHNs, a TaKXe SIBJISIETCS HEO6X0AUMbIM
repecMoTp napameTpoB OLEHKU 3PPEKTUBHOCTY PAJMUOSTIOTNYECKON CIIYXKOBI.

Relevance

For a long time, radiologists competing in
fee-for-service settings have evaluated their
performance using volume-based measures
(e.g., the number of diagnostic procedures
performed, overall and by modality) and revenue-
based measures [10-12]. The notion of success
among radiology department managers has been
and continues to be defined as annual revenue
growth, an increase in the annual number of
imaging studies, and an increase in the ROI
[13]. In the new era of health care reform, these
parameters are no longer adequate to measure
the success of radiology services.

To maximize the value of imaging, cost
management is required, in addition to improving
quality and outcomes.

In the subject of RK today, patients can
receive medical services, (including all radiology
examinations) under the guaranteed volume of
Free Medical Care and Mandatory Social Health
Insurance. State and private organizations can
participate in fulfillment of the state order. Due to
the lack of clear indications for studies, standards
for conducting the studies themselves - it is very
difficult to assess the validity of the conducted
research, its quality from the law point of view.

Ne Full service code

Service name

Cost

1452 C03.013.006

Computed tomography of abdominal with contrast

29 705,58

Let's consider the radiology service on the
example of contrast-enhanced CT scan. As
indicated in the table above, the cost reimbursed
by the Social Health Insurance Fund to the
medical organization where the abdominal CT
scan with contrast enhancement was performed
is about 29,706 tg. The name of the service itself,
as well as other normative documents concerning
radiological diagnostics do not specify how
and in what quantity the contrasting substance
should be administered. Thus, the amount of
contrast media to be injected may vary, and the
injection of contrast media may also be different

(both manual and bolus), which certainly cannot
but affect the cost of the examination and its
quality. What is profitable for certain medical
organizations fulfilling the state order, because
no one evaluates the validity and quality of the
study. For example, a patient with a body weight
of 80 kg, according to world guidelines to obtain
high-quality contrast and proper imaging requires
the introduction of - at least 100 ml (contrast
medium to body weight ratio, depending on
contrast medium density: 320 mg/ml - 1.4 ml/kg;
370 mg/ml - 1.2 ml/kg). Consider the material
costs of a medical organization for a CT scan.

Title Unit of measure Consumption rates Amount

Thermal film Ne100 35*43 sm pcs 1,0 1200,0

lodixanol 100 ml Nel ml 100,0 15 000,0

Disc DVD pcs 1,0 65

Sodium chloride 0,9% 500ml ml 60,0 20,9

Patient hose 250 sm pcs 1,0 3140,0

Pump hose pcs 0,25 3925,0

Intravenous cannula 24G pcs 2,0 115,6

Summary 23 466,6
BULLETIN OF SURGERY IN KAZAKHSTAN N°3-2023
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Table 1.

Tariffs for medical services
within the guaranteed volume
of free medical care and (or) in
the system of mandatory social
health insurance

Table 2.
The material costs of a medical
organization for a CT scan
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Table 3.

Data from the Republican Center
for e-Health in Almaty performed
by private organizations

Table 4.

Data from the Republican Center
for e-Health in Almaty performed
in state organizations

The table does not take into account
staff salaries, utility costs, and equipment
depreciation. It follows from the above that it
is impossible to cover costs and make a profit
performing trials according to international
standards, and therefore medical organizations
have to save money somewhere. It turns out that
on the quality of research.

With this in mind, radiologists should take
the lead in working with administrators and other
staff to calculate costs for specific procedures
that will accurately reflect the use of resources.

In addition, there are many risks associated
with undergoing advanced medical imaging, such
as CT and MRI scans. These include specific risks
associated with the procedure itself, including
radiation exposure and possible reactions to
the contrast agent. Patients accept these risks
on the advice of their doctor, whom they trust to

weigh these risks against the expected health
benefits. Few patients, however, may be aware
of the possibility that they are agreeing to an
unnecessary examination when the important
motive for scheduling the examination is
economic gain for the physician rather than
resolution of diagnostic uncertainty.

Studies conducted in the late 1980s and
1990s in the United States demonstrated a
significant increase in the provision of CT and
MRI scans in freestanding imaging centers,
due to the fact that physicians who are not
radiologists benefited financially from referrals.
Numerous studies confirm this problem, which
is a conflict of interest [3]. There have been no
such studies in Kazakhstan to date, but if we look
at the number of CT and MRI scans performed
in public and private organizations in Almaty for
2022, we can see the following.

Total studies

Contrast enhancement

CcT MRI

CcT MRI

Total studies 109534

21367

23940 3585

Total studies

Contrast enhancement

CcT MRI

cT MRI

Total studies 32713

12410

14260 2707

Of the 142247 CT examinations and
33777 MRI examinations performed under the
Mandatory Social Health Insurance, 77% and
63%, respectively, were performed in private
organizations.

Conclusion

It follows that in order to manage costs, to
improve quality and outcomes, the health care
system will need to revise the parameters for
assessing the effectiveness of the radiology
service, based on the following indicators:

- Evaluate the quality of the examinations
performed;

- Evaluate the appropriateness of prescribed
and conducted examinations;

References

- reduce the number
examinations performed,;

-demonstrate the impact of imaging services
on patient outcomes;

- provide patients with timely access to
imaging services;

- integrate health information technology;

- monitor and improve patient satisfaction;

- Minimize patient radiation exposure;

- Implement reminder systems for imaging
services (e.g., mammography);

- Analyze information from new imaging
studies with information already known from
previous studies.
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«AsfenForum: xxaHa ypnak — 2023»
1-Xanbikapanbik coopym, Anmatbl, KasakcTaH

ArbIMZaFbl XblnaplH, 5-wi maycbiMbiHaa «AsfenForum:
»aHa ypnak, — 2023» 1-Xanbikapanblk, $hopyM asicbliHAa
MeAuuMHanblK, 6afbiTTap GOMbIHLIA «XUPYpPrusi» CEKLMSACHI
cotTi oTTi. AH. CbisfaHOB aTbiHAaFbl YATTbIK FblbIMU
XUPYpPrus  opTasbifblHbIH,  6epenpi  fanbiMaapbl  XaHe
»Kac MamaHpjapbl, coHpain-ak, AcTaHa, LbiMkeHT, AkTebe
KananapblHblH MeAuuMHanblK, yYAbIMAAPbIHbIH Xac aapirep
MamaHpzapbl 2 gapic, 9 6asHgamMa xacagpl. Cekums coHblHAA
3 kyngeni opblHAapFa nanbiKTbl 6asHaamMallblnap Tisimi
YCbIHbINAbI.
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TPEBOBAHMUA
AN ABTOPOB XXYPHAJIA
«BECTHUK XUPYPITMN KA3AXCTAHA»

YBaxaemble aBTOpPbI!

C 1 anpens 2018 roaa Bce cTaTbM Ha NyGnMKaLMI0 NPUHMMAKOTCA Ha rOCYyAapPCTBEHHOM UMK PYCCKOM fi3blKax ¢ 06si-
3aTeNbHbIM NepeBOAOM BCEM CTaTbM Ha aHITIMMCKUN A3blK. CTaTby 63 BepCHmM Ha aHINIMINCKOM A3blke OyAyT OTKIIOHEHbI.
Takxke yuyuTbiBas TpeboBaHus KoHcynbratuBHou Komuccuent (CSAB) Scopus 06 MHTepHaLuoHanu3auumM aBTopoB U
ayauTOpMM peaKonnerus XXypHanoB peKkoOMeHAYHT NyonukoBaTb CTaTbyM B COABTOPCTBE C Y4YeHbIMU JanbHero u o6nvx-

Hero 3apy6exbs.

B xypHane ny6nukylTCS HayyHble CTaTbl U 3aMETKM, IKC-
npecc-coobLleHns 0 pesynbratax UCCNEe[oBaHWiA B pasfinyHbIX obna-
CTSAX €CTECTBEHHO-TEXHUYECKVX 1 0BLLECTBEHHBIX HayK.

Pewexne o nybnukaumy NnpuHUMaeTcst peaakLMOHHOW Konnernen
XypHana nocne peLeH3MpoBaHWs, yYUTbIBas HayYHYH 3HAYMMOCTb U
aKTyanbHOCTb NMPeACTaBMeHHbIX MatepuanoB. CTaTbu, OTKNOHEHHbIE
penakuMOHHON Komnerven, MoBTOPHO He MPUHUMAIOTCSA U He paccma-
TpuBatoTcs. Pykonvcu, odopmneHHble He No npaBuiam, BO3BpPaLLatoT-
cs1 aBTopam 6e3 paccMOTPEHNS.

Pykonuck HanpaensieTcs Ha OT3bIB YneHy PeAKONnery 1 ogHOMY
13 yKa3aHHbIX PELIEH3EHTOB; B CMOPHbIX CIy4Yasx N0 YCMOTPEHWIO pea-
KOMNmnerum NpuBrekatTcs JOMNOMHUTENbHbIE PELEH3EHTbI; HA OCHOBa-
HUM AKCMEPTHBIX 3aKMOYEHNI PeaKONNerys onpeaenseT JanbHenLwyo
cyabOy pykonucy: NpuHATUE K ny6nukaumm B NpeacTaBneHHoOM Buae,
HeobxoaumocTb JopaboTky unm OTKNoHeHue. B cnyyae Heobxoammo-
CTU PYKOMUCb HanpaBnseTcs aBTopam Ha JopaboTKy Mo 3ameyaHusM
PELEH3EHTOB U PEAAKTOPOB, MOCME YEro OHa MOBTOPHO PELIEH3NPY-
€TCH, U peaKonnerns BHOBb peLlaeT BOMpOC O MPUEMMIEMOCTU PyKo-
ey ana nybnvkauuu. MepepabotaHHas pykonucb AomkHas ObiTb
BO3BpalLieHa B peJakumio B Te4eHne Mecsua nocne nomyyeHns aBTo-
pamu OT3bIBOB; B MPOTMBHOM CIly4ae pyKOnMCb pacCMaTpyBaeTCs Kak
BHOBb NMOCTYNMBLUAs. Pykonucb, Nony4uBLLas HEAOCTAaTOYHO BbICOKME
OLieHKV NPy peLeH3MpoBaHWK, OTKIOHSIETCS Kak HE COOTBETCTBYHOLLAs
YPOBHIO MM NpochmiTio nybnmkaLmi xypHana.

ABTOpbI HECYT OTBETCTBEHHOCTb 3@ JOCTOBEPHOCTb U 3HAYUMOCTb
Hay4HbIX Pe3ynbTaToB W aKTyanbHOCTb Hay4YHOTO COAepXaHus pabor.
He ponyckaetca MITATUAT — ymbilneHHO coBepluaemoe uamnye-
CKMM NNLIOM HE3aKOHHOE MCMONb30BaHME YyXXOro TBOPYECKOro Tpyaa,
C [OBeAeHMeM 0 ApyrviX NnL NOXHbIX CBeAeHun o cebe kak o gen-
CTBUTENBLHOM aBTOpE.

Pepakums npMHMMaeT Ha pacCMOTPEHWE PYKOMWUCK TOMbKO Ha aH-
TMWACKOM A3bIKE, MPUCMaHHbIE Yepe3 ouuMarnbHbIA CalT XypHana
www.vhk.kz.

Matepuan cratbn — abCTpakT Ha Ka3axckoM, PyCCKOM W aHrmuii-
CKOM $3blKax, CMNCOK MUTEPaTypbl, PUCYHKW, NMOANMCU K PUCYHKaM 1
Tabnuupl, odopmnseTcs ogHUM ainom; AOMOMHUTENBHO KaXabln
pucyHok odhopMnIsieTcs B BUAe oTaenbHoro danna. Ecnn nepecbinae-
MbIli MaTepuan Benuk no obbemy, cnegyer UCMoNb30BaTb NPOrpaMmbl
ANs apxMBMpoBaHus. Bce cTpaHuLbl pykonucy, B TOM Yncne Tabnuubl,
CMNCOK NUTepaTypbl, PUCYHKM 1 MOANUCU K HUM, criedyeT NpoHyMepo-
BaTb.

MpencraenexHble Ans  onybnukoBaHWs Matepuansl  OOIKHbI
YOOBNETBOPSATL CreayoLwmum TpeboBaHsaMm:

1. CopepxaTb pesynbraTbl OPUrMHANbHBIX Hay4YHbIX UCCIEAOBAHMIA
no akTyanbHbiM npobrnemam B obnactv pusvku, matematu-
K1, MeXaHuku, uHdopmatuky, 6ronornu, MeguLyHel, reonorum,
XUMUWW, 3KOMOTUM, OBLLECTBEHHBIX W TYMaHWUTapHbIX HayK, paHee

BULLETIN OF SURGERY IN KAZAKHSTAN
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He onybnukoBaHHble W HE MNpefHasHaveHHble K nybnukauum
B Apyrux usgaHusax. CTaTbs COMPOBOXAAETCA paspeLleHnem
Ha onybnukoBaHMe OT YYPEXAEeHUs, B KOTOPOM BbIMOMHEHO
nccnegoBaHue.

2. Pasmep cratbu 7-10 ctpaHuy (ctatby 0630pHOTO xapaktepa —
15-20 cTp.), BKMOYass aHHOTALMIO B Havyase cTaTby nepes OCHOB-
HbIM TEKCTOM, KOTOpasi [OIKHa OTpaxaTtb Lenb paboTbl, MeTos
UK METOZOMONMI0 NPOBeAEHNS paboTbl, pe3ynbTaThl paboThbl, 06-
nacTb NPUMEHEHNS Pe3yNbLTaToB, BbIBOAbI (QHHOTALMS He MeHee
20 npepnoxenuit (150»300 crnoB) - (Ha aHIMUINCKOM A3bIKe) Yepes
1 KOMMNBIOTEPHBIV MHTEepBan), Tabnuupl, PUCYHKK, CIMCOK NUTepa-
Typbl (4epe3 1 KOMMbIOTEPHbIV MHTEpBan, pa3mep WwpudTa — 14),
HaneyaTaHHbIx B pegaktope Word, wpndtom Times New Roman,
nons — BepXHee 1 HimkHee — 2 cM, nesoe —3 cM, npasoe —1,5 cm.
Konmnyectso pucyHkos — 5-10.

CTpykTypa AOMmKHa COOTBETCTBOBATb MEXAYHApPOAHOW dhopmy-
ne IMRAD, rge | — introduction (Bctynnenwue), M — Methods (metogpl),
R — Results (nccnegoanue), A — u, D — conclusion+ discussion (3a-
KrnoyeHue, 00CyaeHne pesynsTaTtoB 1 BbIBOABI).

HasaHue * OTobpaxaet cyTb paboThl * KpaTtkoe « bes ab6peBu-
aryp.

Heobxoammo odmumanbHO 3akpenuTb Ha3BaHWe OpraHM3aLmn Ha
AHITINACKOM 1 COKpaLleHune

Pestome ¢« CtpykTypupoBaHo ¢ be3 abbpesuatyp ¢ [Mepemaer
CTPYKTYpy cTaTbh — 3a4yem (aKTyanbHoCTb) — Kakumn metogammn?

— Y10 nonyyeHo — Kak 3TO M3MEHUNO KapTUHY 3HaHui. IMeHHo
€10 YUTaloT B NMepBYH 0Yepesb, TONbKO XOpoLUee pe3toMe MOXET Npu-
BIieYb BHUMaHue!

Bctynnenue ¢ AkTyanbHocTb paboTbl « Kakas 3agada nocrasneHa
* Mouemy

Metogbl * MNepeuncnenve « Ecnv n3secTHble - Aatb CCbISIKY

Ecnu mognduuypoBanm — ykasatb kak * OnvcbiBath Tak 4To 6 Mor-
11 NoBTOPUTL * CTaTucTmkal

Pesynbrathl © [lonyckaeTcsi He XPOHOMOTMYECKoe, a Norm4yeckoe
nosectBoBaHue ¢« OCHOBHblE, @ He Bce YTO ObInM caenaHbl ¢ Mnnto-
CTPUPYHOTCA MUHUMANbHO HEOBXOAMMBIMU CBOAHBLIMU JaHHbI- MU (UC-
XOfHble MOryT ObITb B JOMOMNHUTENBHBIX MaTepuanax)

O6eyxaeHns « He noBTopaTth pesynbratel « ConoctaBuTb Nosy-
YEHHblE AaHHble C uMetowmmuncs * OBCyanTb BO3MOXHbIE MPUYNHBI 1
cnepcTems

®yHKUMKM cnncka nuTepaTtypsbl: * ApryMmeHTMpoBaTh naeto ¢ Cono-
CTaBUTb C CyllecTByOLWMMI aHanoramu * O603Ha4YUTb MECTO AaHHO-
ro uccnenoBanus ¢ N3bexatb nnarnata ¢ [nsa xypHana u y4eHoro =
npu3HaHue * YacTo ykasaHbl TONbKO COBCTBEHHbIE PaboThbl UM O4eHb
cTapble (camounTupoBaHue gonyckaetcs Tonbko 10-15% ot obwero
cnucka nutepatypel) ¢ KouytoLime owmnbku

Pasnuyarite « Cebinku « Cnivicok nutepatypsbl © bubnuorpadms Yro



MOryT uMTMpoBaTh * KHurn, (MoHorpadum, rmasel) ¢ CTaTbu Hay4HbIX
XypHanos ¢ Matepuansl koHdepeHuuin « NaTeHTsbl © [uccepTtaumm ©
Heony6nvkoBaHHble faHHble * CMU « Beb pecypchl (npoTokonbl, Be6
CTpaHnykm) VictouHuk fomkeH 6bITb HAAEXHbLIM U NIETKO JOCTYMHBIM.

CraTbsi HAUMHAETCA Ha aHIMMICKOM si3blke. B Havane, nocepeam-
He CTpaHWLbl, MOET Ha3BaHWEe CTaTbW NMPOMUCHBIMU XUPHBIMU BykBa-
MU, Ha3BaHWe CTaTb JOMKHO ObITb KOPOTKM M EMKUM, COrfTacHo npo-
BeeHHOro aHanuaa okono 30-40 CMMBOSIOB Ha aHITMACKOM SA3bIKe.

[lanee Ha cnepytoLLeil CTpoUKe — MHULMAnbI 1 haMuum aBTopoB
06bIYHBIM XMPHBIM LUPUETOM, 3aTEM Ha CriefytoLLel CTPOYKE — Ha3Ba-
HWE opraHu3aumWn(ui), B KOTOPOI BbiNoHeHa paboTa, ropogd, cTpaHa,
3aTeM Ha HOBOW CTpouke — agpeca E-mail aBTopoB. C kpacHO CTPoKM
noyT KnoyeBble cnosa (Key words), a Ha HOBOW CTpo4ke — cama aH-
HoTaums (Abstract — He menee 150 1 6onee 300 cnos).

[anee, nocne oTOGMBKM OQHOW CTPOKM, HAYMHAETCH Ha PYCCKOM
a3blke. B Hayane craTtbu BBEpXY cnesa crnegyeT ykasatb uHaekc YK,
MPHTW.

3atem, nocepeavHe cTpaHuubl, nuwertcs: 1) Ha3BaHue cTaTby;
aBTOpbI; 3) Ha3BaHWe opraHu3auuu; c KpacHol cTpokv — KnoyeBble
cnoBa, 3aTeM — AHHOTauus (oopmneHne WpUGTOB, KaK Ha aHrniA-
CKOM SI3bIKE).

OtbrBaem ofHy CTpOKy U HauMHaeTcs cama ctatbs. Crnefom 3a
cTatbeii uget cnucok Jlutepartypbl. CCbinkv Ha NUTEPATYPHbIE UCTOY-
HVUKK patoTes umdpamy B MpsiMbIX ckobkax no Mepe ynoMuHaHus (He
meHee 20).

Ona kaxpow ctaTtbu obs3ateneH DOI (Digital Object Identifier)
- 9T0 UmMdpoBon naeHTudmkatop gokymeHta. DOl BbINONHAET yHK-
LMIO TMMEPCCHINKX, KOTopasi BCerga MomMoraeT HalTW HyXHbIA [OKy-
MEHT, Jjaxe eCnu CaWT, F4e OH Haxoguncs paHee, Hbin BNOCNeACTBUM
n3meHeH. bnarogapst aToMy MHAEKCY MOWCK HAYYHOW UHGOpMaLuu B
WHTepHeTe cTan npolle n apdekTuBHee. Kaxpoe uspganue, xypHan
pa3meLLaeT Ha CBOUX BeD-CTpaHuLax B UHTEPHETE, Kak TeKyLume, Tak
1 apXMBHbIE HOMepa, U MaTtepuansbl. Takum 0bpa3oM, B OTKPLITOM [10-
CTyne MOXHO YBUAETb pe3tome, KOTopbIe BKIOYatoT B cebsl Ha3BaHue
cTatby, pamunuio, UMsi, OTYECTBO aBTOPa, aHHOTALMIO U KIYEBbIE
CIOBa, MECTO BbINOMHEHNS paboThl, @ TakKe BbIXOAHbIE JaHHbIE OMy-
GrMKoBaHHbIX CTaTeli (Ha3BaHWe XypHana, rof U3AaHus, TOM, HOMEP,
cTpaHuua).

Cnucok nutepatypbl ohopmMnsieTcs crieayowmm o6pasom:

B ccbinkax Ha kHurv ykasbiBaetcs ISBN (10- unw 13-3HayHbiin). Co-
KpaLLialoTCs Ha3BaHWs TOMbKO TEX XypHAroB, KOTopble ykasaHsbl: http://
images.webofknowledge.com/WOK46/help/WOS/0-9_abrvjt.html.

[Insa Bcex cCbINoK Ha CTaTby, OnyBnMKOBaHHbIE B MEXAYHAPOAHbIX
peLeH3npyeMbIx xypHanax cnepyet ykasbiBaTb DOI (Digital Object
Identifier). DOI ykasbiBatoTcs B PDF Bepcun cTatbyt u/unm Ha OCHOB-
HOW WHTEPHET-CTPaHMLE CTaTbi, TaKKe MOXHO BOCMOMb30BaThCS CU-
cremon noucka CrossRef: http://www.crossref.org/guestquery/. Huxe
NpUBOAATCS NpUMeEpPbI 0CHOPMIIEHUS CChINOK:

CraTbsl B MeXAYHapOAHOM XypHane:

1. Campry TS, Anders T. (1987) SNAP receptors implicated
in vesicle targeting and fusion, Environ Pollut, 43:195-207. DOI:
10.1016/0269-7491(87)90156-4 (in Eng)

CtaTbsl B PyCCKOA3bIYHOM XYypHane, He VMetoLas aHrnossbly-
HOW BEPCUU:

2. Ivanova TV, Samoilova NF (2009) Electrochemical Energetics
[Elektrohimicheskaya energetika] 9:188-189. (In Russian)

Kuuru:

Timrat TA (2008) Soil pollution: origins, monitoring and remediation,
second edition. Springer, Germany. ISBN: 978-3- 540-70777-6

Marepuansi KoHdepeHLuHn:

Monin S.A. (2012) Treatment techniques of oil-contaminated soil
and water aquifers. Proceedings of International Conference on Water
Resources and Arid Environment, Riyadh, Saudi Arabia. P.123.

MaTeHThbI:

Barin AB, Mukamedzhan NT (2000) A method for determination of
1,1-dimethylhydrazine and nitrosodimethylamine [Metodopredeleniya
1,1-dimetilgidrazina initrosodimetilamina). Preliminary Patent of the
Republic of Kazakhstan [Predvaritelnyi patent Respubliki Kazakhstan].
(In Russian)

CraHgapTtbl, FOCTbI:

RMG 61-2003. Indexes of accuracy, precision, validity of the
methods of quantitative chemical analysis, methods of evaluation
[GSI.Pokazatelitochnosti, pravilnosti, retsizionnosti metodik
kolichestvennogo himicheskogo analiza. Metodyiotsenki]. Moscow,
Russia, 2003. (In Russian)

Ha caiite http://www.translit.ru/ MmoxHo GecnnaTHO BOCMOMbL30-
BaTbCS NPOrpamMmMoN TpaHcimMTepaumm Pycckoro Tekcta B naTuHuuy,
1Ccnonb3ys pasnuyHele cucTemsl. [porpamma o4eHb npocTas, ee ner-
KO MCMonb30BaTh Ans roToBbIX CCbIok. K npumepy, BbIGpas BapuaHT
cvctembl Bubnnotekn Konrpecca CLUA (LC), Mbl nony- Yaem n3obpa-
XXeHue Bcex DykBeHHbIX COOTBETCTBWIA. BcTaBnsem B cneunanbHoe
rnosne Becb TekcT Bubnunorpadpmn Ha pycckoM A3bIKE 1 HaXKIMMaeM KHon-
Ky «B TP@HCINTY.

B koHUe ctaTbu AaeTcs pestoMe Ha kasaxckoM sisbike. Odopm-
NAETCA aHanorMYHO PYCCKOMY BapuaHTy. [ocepeanHe CTpaHuLbl nn-
wetcs: 1) HasBaHWe cTaTby; 2) aBTopbl; 3) HAa3BaHWE OpraHK3a- Luu; ¢
KpacHoli CTpokM — ©3eKTi ce3aep, nocrne — AHHOTauus.

lMocneaHsst cTpaHWLa NoAMMUCLIBAETCS BCEMU aBTOpamu, CTaBuT-
ca gara.

3. CtaTtby Ny6nmMKytTCS TONBKO HA @HTTIMIACKOM A3bIKE.

4. B cnyyae nepepaboTku cTaTbi No npocbbe pensakuyoHHOM
Konnernn xypHana AaTon NOCTYNMeHUs CYUTaeTcs Aata noryyeHus
pefakumMen oKoHYaTenbHoro BapuaHTa. Ecnv cTatbs OTKnoHeHa, pe-
Aakuus coxpaHsieT 3a coboi NpaBo He BECTW AVCKYCCHIO MO MOTUBAM
OTKMOHEHMS.

OdpmumanbHbIn canT xypHana «BecTHuk xmpyprun KazaxctaHa»: www.vhk.kz
E-mail: inkar_sagatov@mail.ru
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