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Pesome

Kaoyesvwie nosnoscenus

Onbim passumust 30pasooxpaHenus: Pecny6auku Kazaxcmau (PK) Hazaas:0Ho demoHcmpupyem naiocel U MUHYcCbl nepexoda om
610021cemH020 PUHAHCUPOBAHUS K CMEWAHHOU Modeau ¢ 8HeOpeHUeM pbIHOYHbIX MEXAHU3MO8 pacnpedeseHusl pecypcos. B pesyremame
8HedpeHUsl 00513ame/nbH020 COYUANbHO20 MEJUYUHCKO20 cmpaxosamusi 0045 pacxodoé Ha 30pasooxpaHeHue 8 obwem obweme BBII
yeeauyuaacw ¢ 2,8% 6 2019 200y do 3,7% 6 2022 20dy, mo ecmb cymmapHo nokazas pocm ¢ 1 mpaH. meHze do 2,5 mpaH meHze. Imo
no/10JcumMeabHO 0MpPA3UI0Ch HA OCHOBHLIX KAYeCME8EeHHbIX NoKasamesix ompacau. Oxcudaemas npoooaHUmMeAbHOCMb HCUSHU 8bIPOCAA C
66 1em 6 2000 200y u yice k 2024 200y npesvicuaa 75-1em. 06was cmepmHocmbs HeykAoHHO cHuscaemcst ¢ 2006 2. B 2014 2. enepsble 3a 200b!
He3zasucumocmu nokazamess 6bia Husce 8 Ha 1000 Hacenenus, 8 2018 e. cocmagua 7,1%o, a 8 2022 200y - 6,77.

Hecmomps Ha 3HauumeavHble demozpagduyeckue nomepu 8 koHye 90-vix u Havase 2000 20008 (ymeHbuleHue vucaa xcumeseil
cmpaHyl ¢ 16, 6 MaH. 8 1995 200y do 14,8 man. 8 2001 200dy), pecnybauke y0a10cs He MOAbKO cmabu1u3uposams cumyayuio, Ho u dobumbscs
JUHAMUYHO20 U NOCAe008aMENbHO20 y8eAUYeHUsl YUCAeHHOCMU HaceaeHus, komopas yxce k 2024 2ody docmuaaa 20 MUANUOHOB 4e/108€K.
Imomy cnocob6cmeosanu npuHsIMble MacumabHble KOMNAEKCHble Mepbl N0 CHUXCEHU CMepmHOocmU U ygeauveHuro poxcoaemocmu. O0Hako,
no mepe pazsumusi 30pasooXpaHeHusl U 8HeOpeHUsl COBPEMEHHbIX MeXCOYHapoOHbIX mexHoso2ull duazHocmuku u seyeHusi Kasaxcmaw
HAa4a/1 ucnbimul8ams me Jce NpobiemMbl, Ymo U cmpaHsl ¢ passumotl IKOHOMUKoll. YeeauveHue oxcudaemoti NpodoA#cUMeNbHOCMU HU3HU
yeeauyuau 0o/110 NoxXuU/1020 HAceAeHUs1 8 0bujecmeae, 4mo ¢ C80k ovepeds cmaso Npu4uHoll pocma 3a60.1e8aeMocmu HeUHPeKYUOHHbIMU
60/1e3HSIMU, /1e4eHUe KOmopblx mpe6yem u daabule 6ydem mpe6osamb 3Ha4UMeAbHbIX PUHAHCOBLIX BAUBAHULL

Ilomumo smozo, ¢ pazgumuem MedUYUHbI NOCMOSIHHO pacmem cnpoc HaceseHusl Ha 8blICOKOMEXHO02UYHble 8UAbl MEOUYUHCKOU
nomowju u /siekapcmeeHHbIX cpedcms, a Wupokoe npus/eyeHue 4acmHuo20 cekmopa U pasgumue KOHKYpeHYuu yice ce200Hs 8blHyxcdaem
AUMUMUPOBAMb 00BeM NAAHO8bIX MeOUYUHCKUX ycaye. Imu u dpyeue npuyuHbl NpuyegqbHO YKasblearom HaA HeobXo0UMOCMb Nouckd
8HYMPEHHUX pe3epsos8 ompac/au, nepexodd K pecypcocbepezaiowjuM MexXHO/N02UsIM U 2/148HOe - yCUjeHUe poau nepsuyHoll Meduko-
caHumapHol nomowu u pazsumue npogusakmuueckoll MeouyuHbl.

B uem 3ak/1w0uaemcst npoéaema?

1. Omcymcecmesue 8 ompacau cucmemHo20 aHAAU3a Ucmopu4eckozo pazeumusi 30pagooxpaHenusi PK. 3a ece 200vl Hezasucumocmu
30pasooxpaHeHue CcmpaHbl Npowa1o0 psid UHCMUMYYUOHA/AbHbIX pedopM, KAPOUHANLHO MEHA8WUX YyCMmosieuwylcsh napaduzsmy
@PYHKYUOHUPOBAHUS cucmeMmbl 8 yesaoM. Hekomopble u3 HUX 6bl1U 8ecbMa yCnewHblMU, d HEKOMopbsle mak U He Haw.u nNodoepicKy 8
obujecmae u camoll cucmeme. JlaHHas cmamwvsi noOHUMaem 3my memy u cozdaem ocHogy 0151 6ydyuux yH0amMeHMaabHbIX UCCAe008AHULL
Imo ocobeHHO aKkmyaabHO 01 NPUHSIMUS ynpas/eHYeckux peuweHull 8 HacmosiweM u 6ydyuem, mak KakK u no3sumueHbsle U HecamusHble
pe3ysnbmambl pedhopM 0014CHbL cmamb 6a301i 04151 pazpabomku HO8bIX 0P2aHU3AYUOHHBIX peuleHUl].

2. Omcymcmeue 8 cmpaHe cucmembl OYeHKU pe3y1bmamos npogedeHHblx pedpopm. [Tomumo macwmabHslx pepopm @ ompacau
pezyNsipHO NPUHUMQAIOMCSl peuleHus, YyCmaHasAusarujue HopMbl nosedeHusl y4acmuukos. IlockonbKy meduyuHa omHocumcsi K cgepe
obecneveHus1  JcusHedesimeAbLHOCMU U COYUA/NBbHO20 6/1a20N0AYHUSL 2paAXCOaH, MO HCUSHEHHO Heo6X00UMO UMemb UHCMpYyMeHmoul U
MEeXaHU3Mbl OYeHKU ux appekmusrHocmu. JlaHHy0 cmambvo MOXCHO pacyeHu8ams Kak nepeblil aHaaumuyeckutl Mamepuas no peweHusim ¢
no3umueHusIM aghpekmom.

3. I[Ipobaema caaboii npeemcmaenHocmu pegopm. Heobxodumo ommemums, ymo psid pedpopm 6 pecnybauke 6blau npuHsmol 6e3
yuema onslma NpowlbiX Jem U 803MOX*CHOCMell ompacau, Y¥mo npueeno K HeaamueHbIM NocAedcmeusiM. B amux ycao8usix akmyaabHbIM
cmaHosumcsl Haauyue avaaumuveckol 6asbl 0aHHbIX pepopM C NOAOHUMEAbHBIMU U OMPUYAMEAbHbIMU pe3ybmamamu, Komopbsle
Jdo/12CHbL 1eYb 8 0CHOBY BYdywjux pedpopm. UMeHHO HA 0CHOB8e ImuX 0aHHbLIX 8 cmambe 0armcsl peKomMeHIayuu N0 0CHOBHbIM HANPABAEHUSM
dasbHeliwezo pasgumust ompacau Ha 6.audxcatiuiue 200bl.

Bapuanmui noaumuku: Bapuanm 1. Yayuwenue docmynHocmu meduyuHckux ycaye; Bapuanm 2. Modepnusayus uHgpacmpykmypbul
30pasooxpaHerusi; Bapuaum 3. YayvweHue ynpas/ieHusi U KOHMpPOIsl 3a pacxooamu Ha 30pasooxpaHeHue.

BudeHue no peaauzayuu 6apuaHmos noAuUmMuKu

IIpasumenscmeso PK npednpunumaem wazu 045 obecneveHus docmynHocmu MeduyuHCKol noMowu 0151 8cex 2paxcoaH, 8KA0YaAs
omadasieHHble U ceabCKue palioHbl. B pamkax eocydapcmeeHHbix npoepamm pasgumust 30pagooxXpaHeHusl Cmposimesl Hogble MedUuyuHcKue
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yupedicdeHus u peaauzyemcs: npozpamma "JocmynHas meduyuHa', komopasi npedycmampusaem Mo6UabHble MeduyuHcKue 6puzadbl,
docmasky siekapcme U mexHu4ecko20 060py008aHusl 8 omoaseHHble patioHbL.

Ilpasumenscmso PK akmugHo pabomaem Had modepHusayuell cyujecmeyrouux MeOUYUHCKUX yupexcoeHull U cmpoumeabcmeom
HOBbIX 60/1bHUY. B pamkax 2ocydapcmeeHHbIx npozpamm pasgumust 30pagooxpaHeHusl npedycmMompeHsl cpedcmea Ha peKoOHCMPYKYUr U
06Ho8/1eHUe MeOUYUHCKUX yUupescieHUll, a makice Ha 3aKynKy c08PeMEeHH020 MedUYUHCKO20 060py008aHUSL.

Ilpasumesscmeo npuHumaem mepsl 04151 no8blweHUs1 IPPekmusHocmu U npo3pavyHocmu cucmembsl 30pagooxpaHeHus. Beedenwt
HOB8ble HOpMaMuebl U Npasuaa GUHAHCUPOBAHUS MEOUYUHCKUX yupesxcieHull, a makice 8Heopslomcsl 31eKmpoHHble cucmeMbl yyema u
KoHmMposs pacxodos. Takce npogodumcst paboma no 6opwvbe ¢ koppynyuell 8 cdhepe 30pagooxpaHeHus: U obecnedeHuo omeemcmeeHHocmu

Meduuu:-lcxux pa60mHUKDB 3a Ka41ecmeo oKa3svleaembvlx ycaye.

Kawuesble cnosa: cucmema 3dpasooxpaHeHuﬂ, passumue, eocyaapcmeeHHue npozpammel.
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BeeaseHue

Orarmsr CTAHOBJICHUS u Pa3BUTHUA
3/IpaBOOXPAHEHUS Pecrryonuku Kasaxcrau
(PK) MPOILIN dYepe3d P MAacITabHBIX pedopM,
MIPOJUKTOBAHHBIX 9KOHOMUYECKUMHA U COIMAJIBHBIME
VCIIOBUAMHU  COOTBETCTBYIOIIETO0  II€PUOJA  CTPAHBI.
Kasaxcram, ®ak W Bce CTpPaHBI IIOCTCOBETCKOIO
IIPOCTPAHCTRA, YHACIIEI0BAJT 3aTPaTOEMKYIO,
TEXHUYECKH OTCTAJIyI0 MOJEJIb 3IPAaBOOXPAHEHU,

OPHEHTUPOBAHHYIO HCRJIIOUHUTEJIBHO Ha 6IO,E[H€eTHBIe
aCCUTHOBaHUJA.

AHaJII/ISI/IpyH HUTOrn BCeX peasin30OBaHHBIX
TrocIIporpamMmm HeOGXOL[I/IMO OTMETUTHh, YTO EKawaasd
N3 HHUX B LIEJIOM IIOJIOKHUTEJIbHO OTpa3ujiacb Ha
IIOKa3aTeJIAX 3J0POBbdA HAaCEJICHU .

3aBucuMOCTD YCIIEIITHOCTH pedopm u
MepOHpI/IHTI/Iﬁ B cucreMe 31PaBOOXPaHEHUA oT
duraHCOBOMK 00eCIIeueHHOCTH TIPOCIIESKUBAETCS

Ha IPOTSKEHWH BCEro Ileproma IIpeodpasoBaHMST
3IpaBOOXpaHeHUs 3a ToIbl Heaasucumoct Kasaxcrana,
YTO HO3UTUBHO CKA3aJI0Ch HA KAYECTBEHHOM YJIyUYIIIeHUN
MEINKO-IeMOTrpaUUecKrX IIoKa3aTesell CTpaHbL.

Kaszaxcrany ymamocs MOIepHU3UPOBATE CUCTEMY
37IPABOOXPAHEHWUSI, ITOCTPOUTH COBPEMEHHBIE 00BEKTHI,
OTBeYalIue JYYIIIUM MeKIYHAPOTHBIM CTaHIapTaM,
U3MEHUTH YCTOABIIYIOCA HAPagurMy (pUHAHCUPOBAHUS

OnucaHume npobAeMbl

ITo mepe pasBuTHS PHIHOYHBIX OTHONIEHUI
B OKOHOMHUKE CTPAHbI ¥ DPA3BUTHA KOHKYPEHIIUH
BO Bcex cdepax MEIUIMHCKAs OTPACIb OKa3ayiach
Heo(ppeKTUBHOM ¥  HEKOHKYPEHTOCIIOCOOHOM, dYTO
moTpeboBAJIO TIPUHATAS KAPAUHAJIBHBIX Mep I
JIOBEJICHUsI YPOBHS OTEUECTBEHHOTO 37PABOOXPAHEHUS
10 MEKIYHAPOTHBIX CTAHIAPTOB.

3a TOJIBI Hesapucumoctu PK B menax
pedbOpMUPOBAHMA W PA3BUTHUSA  OTPACHM  OBLIX
paspaboTaHEl M pPeaJM30BAHEL 5 TOCYJApPCTBEHHBIX
IIporpaMM ¥ HAIIMOHAJILHEIN mpoekT «KadecTBeHHOE T
TTOCTYITHOE 3[PABOOXPAHEHNE NI KAKI0T0 IPAKIaHIHA
«3nopoBass  mamus» [2]. Kammaa wuma mporpamm

J Health Dev 2024; 3 (57):4-12
Recieved: 17-08-2024
Accepted: 08-09-2024

¥ BHEIPUTH 0053aTeJIbHOE COIMAIBLHOE MEIUIUHCKOe
crpaxoBarre (OCMC), ocHOBaHHOe Ha COJIHIAPHOM
npuHIHIe (QUHAHCHPOBAHHUSA 34 CYET TOCydapCTBa,
paboTogaTesis U rpaskIaH.

OnHaxo, BKJIAALIBAA 3HAUNUTEIBHEIE CPEICTBA B
3IpaBooxXpaHeHne n obecrmeunBas ero aPPEeKTUBHOCTD
Kazaxcran Haval HMCHBITHIBATH TPYIHOCTH,
XapaKTepHLIe [JIs BCeX CTPaH ¢ OBICTPOPa3BUBAIOIIEHCST
OKOHOMMKOM, KaK POCT KOJMUYECTBA IIAI[MEHTOB C
HeHMH(PEKIINOHHBIMY 3a00JIeBAHNUSIMU, CTAPEHNE 34 CUeT
YBEJIMYEHUs OKUIAEMON IIPOIOJIKUTEIbHOCTH JKU3HU,
pacTyIIuii CIIpoC HACEJEeHUs HA HOBBIE MEIUITUHCKHUE
TEXHOJIOTUU U JPYTHE.

Mepsr naspHeIIero pasBUTH 3TPABOOXPAHEHUS
TpeOyIT MacIITa0HbIX OPTaHU3AI[MOHHBIX Mep U
MEJKCEeKTOPAJIbHOT0 B3aWMOIEHCTBUS, YEro TPYIHO
IOCTUYb B pPaMKaX KOHIEIIAN WA HAITMOHAJIHHOTO
MpoeKTa ¥ YYUTHIBAS Pe3yJIbTaThl  peaiu3alluu
MPOIUJIBIX TOCYJAAPCTBEHHBIX MPOrpamMM Tpedyercs
paspaboTka u IIPUHSATHE HOBOM [ocymapcTBeHHOM
IpOrpaMMBI pa3BUTHA 3apaBooxpaHeHud Ha 2025-2030
romser [1].

3aBepuieHa C pasnmqﬂoﬁ CTeII€HbI0 YCIICIITHOCTHU U
JOCTUKEHNA HAMEYEeHHbBIX ueneﬁ U pe3yJIbTaToB.

Kasmasa rocrporpamMmma orBevyasia BBI30BaAM
cBOero repuoja geiicrBusa. Kciu 1epBble ITporpaMMbl
mpeciieoBajil  IIeJIb COXpaHEeHUs MHUHUMAJbLHOTO,
JIOCTATOYHOTO0  YPOBHSA  (PYHKITMOHUPOBAHUS  BCEH
CHUCTE€MBI, TO IIOCJIeAyoIre pedOPMbI yiKe pelrau
3aauu YIIyYIIeHU S MaTepuaJIbHO TeXHUYECKOTO
OCHAIINEHUs, PEeCypCHOTO HAIIOJIHEHUS U pPa3BUTUSA
OTpacyau.
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Heob6xomumo ormeruts, uto 10 2010 roga orpacib
COXpAHJIA WCKIYUTEIbHO OIKETHYI0 MOIeIb U
IUHAMUAYHBIA POCT 9KOHOMUKH CTPAHBI II03BOJISIT
€JKerofJHO yBEJWYUBATH O00BeMbl (DUHAHCHUPOBAHUS
B 3aBUCHUMOCTH OT BO3MOSKHOCTEH Omoxera, B
3aBUCHUMOCTH OT HAJIOTOBBIX Y WHBIX MOCTYILJIEHUH.

OnHAKO, OKOHOMHYECKHE KPHU3MUCHl KoHIa 90-
pix m 2008 TromOB HATJISTHO ITPOJIEMOHCTPUPOBAJIH
YA3BUMOCTh OIOJPKETHON MOIEJIH, OCOOEHHO B YACTH
KOHTPOJISA COIMAJIbHO-3HAUMMBIX 3a0oseBauuii. Kie
OMHMM BAaKHBIM HEJOCTATKOM MOJEJIH  SABJIAETCS
HU3KO0e KaueCTBO OKA3bIBAEMBIX YCJIYT M3-3a OTCYTCTBUST
KOHKYPEeHIIUH.

VuureiBas oy paxThl, OBLJIO IPUHATO pPeIleHue
110 TIEPEOPHEHTAIIUN BCEH CHCTEMBI HA PBIHOYHBIE

— OrxmOaeman NpoaoiBKMTENbHOCTE JHU3HH

OPUHIWUIBI M B CTPAHE YCIEIIHO ObLIA BHEIpeHa
Enunas HaIMoOHAJIBHAS CHCTEMA 3APABOOXPAHEHUS
[3], rnaBHBIM pe3yIBTATOM KOTOPOI CTAJ IIE€PEBOL
HPHUHIUIOB (PUHAHCHPOBAHHUSA OTPACIH C OMOIMKETHBIX
mporpaMM Ha pe3yJbTaT. 3a b JeT peaausaldu
rOCYIapCTBEHHOI IIPOrpaMMBI B OTPACIH BHEIPEHbI
IIPOTPECCUBHBIE MeXaHU3MEI unaHCHpOBAHUS,
[IOJIOMKUBIITHE HAYAJI0 K BHEIPEHHI0 KOHKYDPEHIIHH B
3IpABOOXPAHEHUM MU II€Pex0Jy HA HOBYI MOIEJb C
005132 TeIbHBIM MEIUIIMHCKUIM CTPAXOBAHMIEM.

Osxnmaevast IPOIOJIXKUTEIHHOCTD JKU3HU,
ABJIAIOMIASICA OOHUM U3 OCHOBHBIX HHIUKATOPOB
COIMATEHO 9KOHOMHYECKOT0 U JeMOrpaduIecKoro
Oaromosiyursi HACeJIeHWsI B COBPEMEHHOM MHpe,
BeIpocsaa ¢ 66 jger B 2000 romy m y:ke k 2024 romy
mpeBsicuia 75-1etHuit pyoex (Pucynox 1)[4].

—— My 4 MHBI —— K eHWMHBI
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PucyHok 1 - OXnaaemas npOAOAKUTEABHOCTb XKM3HM 3Q MEePUOA 1996 - 2023 roas!

Oomasn CMepPTHOCTH mocyie HEKOTOPOT0
noBeIIeHus B cepequHe 1990-x rr. m B Havase 2000-
X IT., IIOYTH HEYRJIOHHO cHu:kaercs ¢ 2006 r. B 2014

535,5 533,1 5282

4837

169,0

I'. BIIEpBBHIE 34 TOJbI HE3aBUCHUMOCTH ITOKA3aTesb OBLIT
amke 8 Ha 1000 Hacemenust, B 2018 r. cocraBui 7,1%o, a
B 2022 roxy - 6,77 %o (Pucynox 2,3,4) [5].

2269

197,2 183,32

178,3 174,8 167,3 163,1

1544 q4a5

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

PucyHok 2 - CmepTtHOCTb OT BCK 3a nepmoa 2005 - 2023 roasi

CHusxeHbI TIOKa3aTesn CMEPTHOCTH oT
3aboIeBaHUI, BXOOAIIAX B IIePBYIO TPOUKY
IPUYUH CMEPTHOCTH HacesieHus. K mpumepy, B
2008 rTomy mpmumHAMHE CBEIIe mosoBHHEL (50,3%)

cMepTell Ka3axCTAaHIEB OBbLIM OOJIE3HH CHCTEMBL

60,9

KpoBooOpamenusi. B 1mociemymorryme TOgbl MX JIOJIS
CYIIECTBEHHO CHM3WJIACh, YTO SABJIAETCA IIPAMBIM

CJIeICTBUEM peaju3aliuyd IPOr'paMMBI II0 YJIYUNIEHUIO
KapAnOJIOTUYEeCKOM U KapJIUOXUPYPTUUEeCcKON ITOMOIIH
B CTpaHe.

S S S S S S

W

PucyHok 3 - MarepumHcKas cMepTHOCTb B KazaxcTaHe 3a nepuoa 2000 - 2022 roabl
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Bamuo ormerurs, uro Kasaxcranm omuum wus
IEepBBIX CpeIN CTPAH ITOCTCOBETCKOTO IIPOCTPAHCTBA
OCBOMJI TEXHOJIOTHIO II0 IIepecasKe JTOHOPCKOTO CepIra
W BHEIPWJI TEXHOJIOTUH IIePecaIK’ WCKYCCTBEHHOTO
CEePIEYHOr0 JKeIyI0UKA.

Ecnu B wmavame 2000-x TOMOB B CTpaHe
mpoBousIochk okoso 200 BMeITaTesbCTB HA Cep/IIle,
TO HA CeromHs IpoBoguTcsa ywxe Oosee 100 ThICAY
KapIUOXUPYPTUUECKUX OIIePAITHi U MHTEPBEHITMOHHBIX
BMeIIaTeIsCTB [6].

JlocTurHyTHIN 3a TOCTEQHUE TOJBI IIPOrpecce II0
YPOBHSIM MAaTEePHUHCKON U MJIaJeHYeCKOW CMEepPTHOCTH
sABJIsIeTC pe3yJbraToM BHenpenus c¢ 2011 roxa
atbdeKTUBHBIX IepUHATATIBHBIX TeXHOJIOTUH
BcemupHoOii oprammsanuy sgpaBooxpaHenus (BO3),

19,6194 $
17,4

KOTOpEIE OBLIH paCIIMPeHE B MACIITA0aX BCeX PETHOHOB
crpanst [7].

Baaromapsa CTAHOBJICHHIO u pas3BUTHUIO
TpaHcmianTogorun ¢ 2012 mo 2022 ron KoJIUYECTBO
OpraHHBIX TPAHCILUIAHTAIIMKA BbIpocsio B 7 pas. C
2010 roma mpoBeneHo cBoime 1100 TpaHCIIIAHTAITANT
remomoaTHaecknx crBooBbIX kiaeTok (TT'CK) wmm
TPaHCIJIAHTALIMH KocTHOro Moara - TKM) marmerTam c
OHKOI'€MaTOJIOTHYECKOH ITATOJIOTHEH, B TOM YHCJIe Dojiee
400 - neram (PucyHoxk 5).

[Tpu arowm, coryacHo pacueram, IPOBEIEHHBIM 110
SIIUIEMHUOJIOTUYECKUM IIOKA3AHUSIM U IIPOJIE€YEHHBIM
ciayuasam, norpedorHocts B TI'CK B crpame ToabKO
B3pocJIbIM marmeHTaM okoso 1000 B rof, [8].

PucyHok 4 - MaaaeHYeCcKkas cmepTHOCTb B KasaxctaHe 3a nepmoa 2000 - 2022 roask!

B macrosamee Bpems B PK mocrynmer 80 Bumos
BBICOKOTEXHOJIOTUYHON MEIUIIMHCKON ITOMOIIIH.

Hecmorpst Ha 3HauuTenbHbIE JeMorpaduyecKre
morepu B KoHIle 90-bIX © HadJale 2000 romos
(yMeHbIIeHTe umcaa sKUTeeH cTpaHel ¢ 16, 6 MIIH.
B 1995 rony nmo 14,8 muaa. B 2001 rony), oiaromaps
OPUHATHIM  KOMILJIEKCHBIM yIaJoch  He

Mepam

TOJIBKO CTA0MJIM3UPOBATH CHUTYAIUIO, HO U JOOUTHCS
JUHAMUYHOTO ¥  TIOCJIeJ0BATEIHPHOTO YBEJIUUYEHUST
YUCJIEHHOCTH HaceJIeHus, Kortopasd yske K 2024 romy
nmocruria 20 MUJUIMOHOB YesIoBek [4].

OToMy CIIOCOOCTBOBAJIM, B IIEPBYI0 OYEpellb,
CHUIKEHME CMEPTHOCTH W YBEJWYEHUE POKIAEMOCTH
(Pucynox 6).

2013 2014 2015 2016 2017

2018 2019

2020 2021 2022 2023

PucyHOK 5 - AMHOMMKQ KOAMYECTBA TPAHCIAQHTALMM M OBLLIAS BbIKMBAEMOCTb NaumeHTos ¢ TTCK 1 TKM

Hecmorpst Ha crosHOCTH oTama CTAHOBJIEHUS
cucrema OCMC mokasanma cBoO 9(PPEKTUBHOCTH B
nepuon maumemun COVID-19, obecmeumB rurbOKOCTH

MHOTOKAHAJILHOTO  (PMHAHCHPOBAHUS, OBLIIA

JIKIIIeHa 6IOHDI€eTHaH MOJeJIb.

uero

1993

19395

—e—PoxaaemocTts

1997 1999 2001 2003 2005 2007 2009 2011

2013 2015 2017 2019 2021

—— CMEDTHOCTH

PucyHok 6 - Aemorpadcbuieckue nokasatear HaceaeHms PK 3a nepumoa 1993-2021 rr.
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B pesynprare Buenpenuss OCMC  moms
pacxomoB Ha 3apaBooxpaHeHue B obiieMm oobeme BBII
yBesmmumiaachk ¢ 2,8% B 2019 rony no 3,7% B 2022 roxy,
TO €CTh CyMMapHO IIOKa3aB PoCT ¢ 1 TpJIH. TeHre 10 2,5
tpiu Terre [9]. ITpu aTOM, KOJIHUECTBO IIOCTABIIHKOB
MEJUIMHCKUX YCJIYT, paboTamIux II0 IporpaMMe

OCMC, ysemmumiiocs ¢ 1300 mo 2000. M3 mHux moms
YaCTHBIX KJIMHHUK BBIPOCJTA B JBa pasa. B orHomeHuwn
BBICOKOTEXHOJIOTHUYHBIX MEIUITUHCKUX YCJIYT, PACXOBL
YBEJIMUYUJIUCH B 3,5 pasa, ¢ 24 MJIpJI. TeHTe 10 84 MJIp/I.
terre. O0beM TaAKUX yCJIyT BEIPOC B 4 pasa.

31024
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PucyHok 7 - AMHamumka nepsmiHom 3aboresaemoctr bCK (Ha 100 Teic. HaceaeHus)

VuureiBas cpencrsa, Beiessiembie uepes OCMC,
pacxoabl HA 3I0POBbE HA OJHOTO JKUATEJIST CTPAHBI
YBEJIMYMJINCH II0YTH B 2,2 pas3a, IPU 9TOM COIJIACHO
ITaHHBIM HalmoHa/JBHBIX  CUETOB, [0S YACTHBIX
PacxoJI0B HACEJIEHUS HA OILIATY MEIHIIMHCKUX YCJIyT
cau3umiiack ¢ 33% B 2017 rogy 1o 27% B 2022 romy, uTo
cocTaBIsgeT corpaienue Ha 5,5% [9,10].

Tak, mwmo mamueiIM o0  3aboJsieBaeMoCTH
Gosmesuamu cucreMsl kpoBooOpamenua (BCK) pocr
YucJa TAI[MeHTOB COCTaBMJI 3a mepmon 1993-2022
rr 148,4%, caxapusim muaberom (CJ)) — 148,3%,
3JIOKAYECTBEHHBIMU HOBOOOpa3oBaumusamMu — 75,5%

(esxeromHO B cTpaHe peructpupyercs: bosiee 37 HOBBIX
CcJIy4aeB OHKOJIOTUYECKUX 3abosreBaHMiL) (PI/ICyHRI/I 7,8)
[11, 12, 13].

Bce ot arxrtoper Tpebyor u Oymyr masee
TpeboBaTh aJeKBATHOTO0 (GPMHAHCUPOBAHUS W IIPUHATHS
HOBBIX YIIPABJIEHYECKHUX PEIIEHUH C yU€TOM UMEIOIIUXCSI
peasnnit. OMHAKO peyb JOJKHA UATH He 0 MEXaHUIECKOM
yBeJimueHun  0o0beMOB  (PUHAHCHUPOBAHUS, a4 O

BHEJIPEHUM B OTPACJIH JIEMCTBEHHBIX WHCTPYMEHTOB
pecypcocOepe:keHusT ¢ 00s3aTeJIbHON OpHeHTaImen
Ha pPe3yJbTaT BO BCEX HAIPABJIEHUSX BBIIEJIEHHBIX
duHaHCOB.

& & PP T TS TS P 5 P b

PucyHok 8 - 3aboreBaemoCTb CaXAPHbIM AMaBeTom (Ha 100 ThiCad HaOCEAEHMS)

OrMeuaercsa eKEerogHBIM  POCT  KOJIMYECTBA
GOJIBHBIX ¢ caxapHbIM nuaberoM (1o 30 TEICAY caydaes
B 101, osKkuaemoe koamdectBo K 2030 rojy — cBoirre 600
roicsa) [13].

B Hacroamee Bpema BO3 (2024 rom) [14]
paccMaTpuBaer (pUHAHCHPOBAHUE 3APAaBOOXPAHEHUS
KagK [IOJICOCPOYHOE WHBECTHPOBAHHME, a4 He Kak
KPATKOCPOUHbIE W3IEPIKKH, U PEKOMEHIYeT BHECTH
COOTBETCTBYIOIIE HM3MEHEHUs B  HAI[MOHAJIBbHOE
IJTAHUPOBAHME U OIOIKEThI. JTO N3MEHEeHNe IIOJIUTUKNA
OCHOBAHO HA IIPUHIIUIAX, COTJIACHO KOTOPBIM OXpaHa
3II0POBbA U 9KOHOMUKA SBJIAIOTCS B3AMMO3aBUCUMBIMH,
a 3IpaBOOXpaHEHUe SBJISeTCS He TOJIbKO OJHHUM U3
OCHOBHEIX CEKTOPOB OSKOHOMMKHM (HAIIpmMep, OIHUM
M3 KpYyIHEHIIuX padoromaresieli BO MHOIHX CTpaHax,
PBIHOK KOTOpPOTO OIleHHBaeTcsa 0Oojiee yeM B 8 TPJIH

MyTu peweHus

Ilepen snpaBooxpaHeHreM CTPAHBI CTOST HOBBIE
3aj1a4u, pelleHre KOTOPBIX TpedyeT CiIedyoIuX Mep:

Bapumaut 1. Ilepexon oT aKCTEHCHBHOM MOJIEIH
3IPaBOOXPAHEHUSI K WHTEHCHUBHOU, C obOecliedueHmeM

nosur. CIIA u 6BICTpO pacTeT), HO B MeMXKCEKTOPATHHEIM
MeXaHW3MOM, C IIOMOIIBI0 KOTOPOrO MOSKHO OIIeHUTH
BKJIAJ] MHOTUX PA3JIMYHBIX CEKTOPOB B OXPAHY 37]0POBbS.

Basxueiimas poJIb OXpAaHBI 37I0POBbST
IIPOSIBJISIETCS B 00eCIIeUeHNH KaK MUKPOIKOHOMIYECKOM
CTAOMJIBHOCTH U TIOBBIIIIEHWH YPOBHS OJIATOIIOIYYUS U
37I0POBBS 1711 BCEX, TAK 1 HA MAKPOypPOBHE.

[MTasgemus COVID-19 mokasasa, 4ro 3710pOBbE
VMeeT BajKHeHIee 3HAYEHUE JId YCTOMUMBOCTA W
CTa0MIIBHOCTH 9KOHOMMKH BO BCEM MUpeE.

B HoOBOII oroHOMHMuYeckol koHiermmmu BO3,
riobaJbHAA M HAIMOHAJLHAA  OKOHOMHKA U
pUHAHCOBLIE  CHCTEMBI  ABJSIOTCA  BAKHEHIINMN
JIeTepMUHAHTAMU 30POBb, 3HAYMMOCTH KOTOPBIX
Bozpacraer [14].

MaKCHUMaJIbHON adpdexTrBHOCTI BBIJIE€JIEHHBIX
CpPelCTB C BHEIpPEeHHWEeM MeXaHU3MOB PEMHBECTHUIINHA B
0oTpaciib 3a CYET YJIYYINEeHUs aJIMUHUCTPUPOBAHUS U
MEHEePKMEHTA.
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Bapumaur 2. Ilepexom oT MaccoBoil Momenw HOPAKTUKU U HAYYHBIX KJIACTEPOB, MHTETPUPOBAHHEIX C
3IPaBOOXpPAHEHU T K ePCOHUMUITMPOBAHHON, BEAYIIMMH HAYJYHBIMH IIEHTPAMHU MUpPA.
OPMEHTUPOBAHHOU HA HYKIBI KOHKPETHOI'O IalleHTa ¢ Kondaukr unTepecoB. ABTOpH 3asABIAIOT 06
MIXPOKUM HCIIOJIF30BAHMEM BO3MOYKHOCTEHN ITU(POBBIX OTCYTCTBUM KOH(IIMKTA HHTEDPECOB.

TEXHOJIOTUH U UCKYCCTBEHHOTO MHTEJIJIEKTA.

@uuancuposanwne. Her .

Braan asropoB. Kounenryamusammsa — LK.
MeTonoJiorusa — J.B; Hanucanne (4epHOBAA TTOATOTOBKA)
— HIO; mammcamme (opurmmameEas) - D.B;

penakruposaune — K.JK.; coop nannex — H.10.; ananus
nannaex — LK., 9.B.

Bce aBroper mpoumrasim, COrIacHMIIMCH €
OKOHYATEJIbHOM BepcHell pPYKONMCH U IIOJIINCATIN
dopmy mepemaun aBTOPCKUX IIPAB.

Bapuaur 3. Ilepexon or Je4e0HoM
MEIUIIUHBL K TPOQUIAKTUYECKON, Jejias AaKIeHT
HA TIpeayIpeskJeHne BO3HUKHOBEHUS OOJe3HeH ¢
pPAHHEro BO3pacTa WCIIOJb30BAHMEM BO3MOYKHOCTEHN
COBpPEMEHHBIX TeHOMHBIX T€XHOJIOTHIA.

Bapuasnr 4. Ycunenune HAY4YHOTO
TIOTeHITHAIA 3IPaBOOXPAHEHU ¢ pasBUTHEM
HAHOTEXHOJIOTUH, pereHepaTUBHOM MEIUITUHBL U
CO37IaHUEM YCJIOBUH JJIsl TECHON WHTETrpaIivi HAYKU U
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Tyninaeme

Tyiiindi oiinrap

KasaxkcmauHbiy deHcaynblk cakmaydst dambimybiHa pecypcmapdbl 6641y mascipubeciHiy HapblKmMulK memikmepiH eHeize omuipbin,
6100%cemmikK Kapicbl1aHObIpydaH apaaac modenbze Kewlyl OH JXHaHe mepic xeakmapwvlH alikblH kepcemedi. MiHdemmi aaeymemmik
MeQUYUHAbIK caKManablpy KHcyliecin eHzidy HamuoiceciHde dcaansl WKi 6HIMHIH Jcaanbl KesemiHdezi 0eHCayblK cakmayra HymcanamoiH
wotFrsicmapduiy yaeci 2019 scwrarsl 2,8% - dan 2022 xcolavl 3,7% - Fa detiiH, arHu 1 mpaH. meHeedeH 2,5 mpaH meHzeze OelliH yaratiosl. By
canaHuIy Hezi3el canablk kepcemkiwmepine oH acepin muzizdi. Omip cypy y3akmuirst 2000 Kbl 66 scacmaH 6acman 2024 xcvlara Kapaii
75 sicacman acmot. XKaanwt eaim-xcimim 2006 xcolndan 6acman mypakmoel mypoe memeHoen kesedi. 2014 sicblibl mayeacisoik xcvladapuiHoa
asraw pem 6y4 kepcemkiw 1000 myproinFa wakkanoa 8-deH memeH 60101, 2018 scvlavt 04 7,1%o, an 2022 sicblibl-6,77 Kypadbl.

90-wbt sHcvladapdbiy asFsl men 2000-wbl KHcbl10apdbiH 6acbiHda atimapasikmati demo2padusiabik WsiFbiHOapra kapamacmat (1995
JHCHLAbL €71 MYPFbIHOAPbI CaHbIHbIY 16, 6 MaH-HaH 2001 dxcoblabl 14,8 man-Fa deliin asarobl), pecnybauka xeardatidbl mypakmaHdbipbin KaHa
Kotimatl, 2024 sxcvlara Kapall 20 MUAAUOHFA HeeMmKeH XAJblK CAHbIHbIH cepniHoi dcaHe datiekmi ecyiHe Ko cemki3oi. byran eaim-scimimoi
memeHdemy dicaHe 6a1a myydsl apmmulpy 60UbIHWA KAGLLIOAHFAH AyKbIMObl KeweHOl wapaaap biknaa emmi.

Anatida, OeHcaynblKcakmay canacvl 0ambin, OUAZHOCMUKAMEH eMOey0iH3aMaHAYUXa1bIKAPA1blKMeXHO102UsAAAPbl eHei3i1zeHOTKmeH,
Kaszakcman skoHomukacel damuviFaH endepmeH 6ipdell npobaemasapdsl 6acmaH Kewipe 6acmadsl. OMip cypy Y3aKMbIFbIHbIH YAFAKObL
KoFamoarbl e20e Hacmarbl XaAblkmblH yAeciH apmmblpdbl, 6y 63 KeeziHOe UHPeKYUAbIK eMec aypyAapMeH CblpKammaHywblablKMmblH
ecyiHe ceben 60.10bl, 01apdul emdey aliimapaviKmat Kapicblablk uH@y3usHel masan emedi. CoHbLMeH Kamap, MeQUYUHAHbIH 0aMyblMeH
Xa/1bIKMblH MeOUYUHAIbIK KOMeK NeH 0api-0apMeKmepOiH HCOFapbl MexHO0102Us/1blK mypaepiHe CYPaHbICLL yHeMI apmbln Kesedi, aa jiceke
cekmopdul KeHiHeH mapmy JcaHe bacekesecmikmi dambimy 6y2iHde jcocnapavl MeOUYUHAbIK Kbl3MemmepoiH KeaeMIH wekmeyze Mancoyp
emedi. Ocbl JHcaHe 6acka da cebenmep canaHbly IWKI pesepemepiH i30ey, pecypc yHemOeywl MexHO/A02usAapFa Keuy KaxcemmiaieiH, ey
b6acmbwicbl - MeOUYUHANbIK-CAHUMAPAbIK AAF AWK KEMEKMIH peiH Kywelmy j#aHe npoPuaakmuKkaablk MeduyuHaHsbl 0ambimy Kasxcemmizin
Kepcemeoi.

Macene Hede?

1. KazakcmaH Pecny6aukacbiHbliH 0eHCay/1blK CAKmay caadcblH0a mapuxu 0amybsiH xcylieai maadayoviy 60amaybl. TayeacizdikmiH
6ap/1blK JHcbl10apbIHOA en0iH deHcayablK cakmaybl mymacmatl aaFaHoa jcylieHiy Hymblc icmeyiHiy Kaabinmackai napaduemacsii my6ezetiai
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e32epmkeH 6Ipkamap uHCMumMyyuoHaao0blk pepopmanapoan emmi. Oaapoviy ketibipeynepi eme commi 6040bl, aa kellbipeyaepi Koramoa
JcaHe JcylieHin e3iH0e Ko.10ay mannadsl. Bya makaaa ocbl makbipeinmel kemepeoi sdcaHe 6o1awak ip2eai 3epmmeysnepze Hezi3 scacaliovl. bya
acipece kasipel scaHe 601awaKmarsl 6ackapy wewimoepin Kabvl10ayra Kambvicmbl, elimkeHi pedpopmanapdvly OH dHcaHe mepic Homudiceaepi
JHcana yilbimoacmelpyublablk wewimdepdi asipaey ywin Hezi3 601ybl Kepek.

2. Enimisode dxcypeisineen pedopmanapoviy HamudicenepiH 6aranay dxcylieciHiy 6oamaybsl Canadarsvl aykbimobl pedopmanapdar
backa, yHemI KamblCyublaapoblH, MiHEe3-Ky/blKk HOpMaaapslH 6ea2inelimin wewimoep KabblrdaHadsl. Meduyuna azamammapdbly eMipi MeH
a/neymMemmik aa-ayKamuviH KAMMAMACLI3 emy CandcbiHa HamambslHObIKMAaH, 04apdbly muimdiniein 6araaay Kypaadapbl mMeH memikmepi
60/1ybl 6me Maubl3dbl. By makanansl oH acepl bap wewimoepze apHAAFAH AAFAWKbLI HAAUMUKAAbIK Mamepuaa peminde Kapacmulpyra
60s1a0bL.

3. Pegpopmanapovsll aci3 cabakmacmblFul Maceaecl. Alima kemy kepek, pecnyb.aukada 6ipkamap pedpopmanap emkeH x#bla0apoarsl
madicipubeHi JcaHe canaHbly MyMKiHOIkmepiH eckepyci3 KabbL10aHObl, 6V/A HaFblMcbi3 candapra akendi. bya scardaiida 6osawak
peopmanaposl He2i3iH KypallmblH OH dHcaHe mepic Homudicesepi 6ap pedpopmanapobly AHANUMUKAALIK MadimMemmep 6a3acbiHbIH, 60.1Ybl
e3ekmi 601bin omvulp. [aa ocbl Manimemmep HeziziHde makaaada an0arsl KHbl10aApFAd APHAAFAH CAAAHbI 00aH api damblmydblH Heziel
6arbimmapbl 60lbIHWA YCbIHbICMAp GepinzeH.

Casacam HycKaaapwl: 1-wi Hycka. MeduyuHaabvlK KbiamemmepdiH KoaxcemimodiziH xcakcapmy; 2-wi Hycka. /leHcayavlk cakmay
KYpbLIbIMbIH ModepHu3ayusiaay; 3-wi Hycka. leHcaynblk cakmay wWolFblHOapblH 6ackapy MeH 6akblLaaydbl Jcakcapmy.

CasicammblH HYCKaA/1apblH icKe acwlpy jceHiHdezi naiibim

KP Ykimemi wanratioarsl aHe aywladelk aydaHdapdsl Koca aAraHod, 6apablK azamammapra MeouyuHaablk KOMeKmiH
Ko/icemimoiniein kammamacwiz emy ywin Kadamdap dcacayda. [eHcaynvlk cakmayosl damslmydbly memaekemmik 6ardapaamanapbl
weHbepiHde HaHa MeoduyuHablK Mekemesep canviHyda sxaHe «Koaxcemimdi meduyuHa» 6ardapaamacel icke acblpslaydd, o4 mMo6uaboi
MeduyuHanslk 6puzadanapivl, dapi-dapmekmep MeH MeXHUKAbLK i#abdbikmapost waarall aydandapra sxcemkisydi ke3detioi.

Ykimem Kon10aHbicmarsl MedUYUHANbIK MeKeMe1epOi HaHFbIpMy JHCaHe HCaHa aypyxaHanap caty 60tlblHuwa 6eaceHoi Hymulcucypaizyde.
Jencayavik cakmaydsl dambimydsly Memaekemmik 6ardapramanapst wenbepiHoe MeouyuHablk Mekemeaepoi peKOHCMPYKYUSAAYFa HCaHe
JHaHapmyra, COHOall-axK 3amMaHayu MeouyuHaIbLK Hab0blkmapdbl cambeln a1yFa Kapaxcam ke3de2eH.

Kazakcman Pecny6aukacwinbty Ykimemi /lencayavlk cakmay scylleciniy muimoiniei MeH aulblKmblFblH apmmolpy ywiH wapaaap
KabblL1dayda. MeduyuHaavlk mekemenepoi KapicblaaHOblpydbly dcaya Hopmamusemepi MeH epedceaepl eHzi3inoi, conoall-ak woiFbicmapdbl
ecenke any MeH 6akblL1aydbly 3/1eKmMpoHObIK dcylieaepl enzizinyde. CoHdali-ak deHcaynblK cakmay candcblHOAFrbl CblOaliNAC HeMKOPAbIKKA
Kapcul Kypec dicaHe kepceminemiH KbiamemmepdiH canacel ywin MeduyuHa kblamemkepaepinit szcayankepuiniein kammamacwslz emy 60lbiHUA
JcymMblcmap scypaisinyoe.

Tytii ce3dep: [leHcayavlk cakmay scylieci, damy, memaekemmik 6ardapaamanap.
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Abstract

Key messages

The experience of healthcare development in Kazakhstan vividly demonstrates the advantages and disadvantages of transitioning from
budget financing to a mixed model with the introduction of market mechanisms for resource allocation. As a result of introducing the Compulsory
Social Medical Insurance, the share of healthcare expenditures in GDP increased from 2.8% in 2019 to 3.7% in 2022, amounting to a total
increase from 1 trillion tenge to 2.5 trillion tenge. This has had a positive impact on major quality indicators in the industry. Life expectancy has
increased from 66 years in 2000 and surpassed 75 years by 2024. Overall mortality has steadily declined since 2006. In 2014, for the first time
since independence, the rate was below 8 per 1,000 population, reaching 7.1%o in 2018 and 6.77 in 2022.

Despite significant demographic losses in the late 1990s and early 2000s (reduction in the country's population from 16.6 million in
1995 to 14.8 million in 2001), the Republic has not only stabilized the situation but also achieved dynamic and consistent population growth,
reaching 20 million by 2024. This was facilitated by comprehensive measures to reduce mortality and increase birth rates.

However, as healthcare develops and modern international diagnostic and treatment technologies are introduced, Kazakhstan has
begun to face similar challenges to economically developed countries. Increased life expectancy has raised the proportion of elderly people in
society, leading to an increase in non-communicable diseases, the treatment of which requires and will continue to require significant financial
investment. In addition, with the development of medicine, there is a constant increase in demand for high-tech medical care and pharmaceuticals.
The widespread involvement of the private sector and the development of competition already necessitate limiting the volume of planned medical
services. These and other reasons clearly indicate the need to explore internal industry reserves, transition to resource-saving technologies, and,
most importantly, strengthen the role of primary medical and preventive care.

What is the problem?

1. Absence of systematic analysis in the healthcare sector's historical development in the Republic of Kazakhstan. Throughout the years
of independence, the country's healthcare has undergone a series of institutional reforms that have fundamentally changed the established
paradigm of the system’s functioning as a whole. Some of these reforms have been quite successful, while others have not received support from
society or the system itself. This article addresses this issue and lays the groundwork for future fundamental research. This is particularly relevant
for making management decisions in the present and future, as both positive and negative reform outcomes should form the basis for developing
new organizational solutions.

2. Absence of a system for evaluating the results of implemented reforms in the country. In addition to extensive reforms in the sector,
the established norms of behavior for participants are regularly adopted. Since healthcare is essential for sustaining life and social well-being
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of citizens, it is vital to have tools and mechanisms for evaluating their effectiveness. This article can be seen as the first analytical material on
decisions with a positive effect.

3. Problem of weak continuity of reforms. It should be noted that several reforms in the republic were implemented without considering
the experience of previous years and the sector's capabilities, leading to negative consequences. In these conditions, having an analytical
database of reforms with positive and negative outcomes becomes crucial, forming the basis for future reforms. Based on these data, the article
provides recommendations on the main directions for further sector development in the coming years.

Policy options: Option 1. Improving the accessibility of medical services; Option 2. Modernization of healthcare infrastructure; Option
3. Enhancing management and control over healthcare expenditures.

The vision for the implementation of the policy options

The Government of the Republic of Kazakhstan is taking steps to ensure access to medical care for all citizens, including remote and
rural areas. Within the framework of state healthcare development programs, new medical institutions are being built and the "Accessible
Medicine" program is being implemented, which includes mobile medical teams, delivery of medicines, and technical equipment to remote areas.

The government is actively working on modernizing existing medical institutions and building new hospitals. State healthcare
development programs provide funds for the reconstruction and renovation of medical institutions, as well as for the purchase of modern
medical equipment.

The Government of the Republic of Kazakhstan is taking measures to increase the efficiency and transparency of the healthcare system.
New norms and rules for financing medical institutions have been introduced, and electronic systems for accounting and controlling expenditures
are being implemented. Efforts are also underway to combat corruption in healthcare and ensure accountability of medical personnel for the
quality of services provided.

Keywords: healthcare system, development, state programs.
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Pesrome

Ynpaenenue sHedpeHuem HO8bIX, J0OPO20CMOAWUX NPOMUBOONYX0NEBLIX J1eKAPCME s6/15iemcsi Henpocmol 3adayvel 045 cmpaH,
HAaX00sAWUXcsl Ha 8ceX yposHsx pazeumus. C 00HOl cMOopoHbl, naameabWUKU Xomsam obecneyums docmyn K HO8bIM U NOMEHYUAIbHO 60.J1ee
agppekmusHbIM Nekapcmeam, a ¢ Opyz2oll, UM Heobxo0umo obecnedums (HUHAHCOBYH YCMOU4UBOCMb CEOUX CUCMEM 30pa8oO0XPAHEHUs,
COOMHOWeHUe YeHbl U Ka4ecmea U cnpasediugoe pacnpedeseHue UMerUUXcsl pecypcos.

BcemupHas opzanuzayus 30pasooxpanerus (BO3) onpedessem xcusHeHHO Heob6xoduMble U 8adxcHelluue 1eKkapcmeeHHble cpedcmaa
KakK me, komopble y0081emeops11om npuopumemHsie MeQUYUHCKUe nompe6Hocmu HaceseHus. [Ipenapamst nod6uparomcsi ¢ yuemom 6pemeHu
6o1e3Hell, dokazamesabcmas 3ghghekmueHocmu U 6e30nNACHOCMU, a MAKKHCe CPABHUMENbHOU IKOHOMUYECKOU 3ghpekmugHocmu.

®akmopbl, 8AUAOWUE HA JOCMYNHOCMb U UCN0/1b308AHUE NPOMUBOPAKOBbIX JIEKAPCMS, 8 0npedeleHHOU cmeneHuU 6bLIU onpedeseHbl
u 06cyxcoanuch 8 Aumepamype, Ho UMeemcsi Ma/10 0aHHbIX 0 GAKMUYECKUX YPOBHSAX nompebaeHUs: NPOMUBOPAKOBbIX /1eKAPCME 8 PA3HBIX
CMpaHax.

Llesb uccnedosanus: AHaaus nompeb1eHUss NPOMuUB0OONYX0/1e6bIX NPENAPAMO8, 3aKyNnaeHHbIX EOUHbIM 0ucmpubbi0mopom 8 pamkax
2apaHmMupoeaHHozo o6sema becniamHoll MeduyuHckol nomowu 3a 2017-2019 200wt

Memodul. AHanu3 nompebsieHuss npomueoonyxo/esblx npenapamos nposoduscsi ¢ ucnoawvsosavuem ATC/DDD memodosozuu,
pekomerdogarHol BO3. [las pacuema u aHaausa nompebaeHUsi UCNO/1b308AAUCL OAHHble NO KOAUYecmsy JeKkapCmeeHHblX cpedcms,
3akyn/eHHbIx EQUHbIM Qucmpubblomopom 8 pamMKax 2apaHmupos8aHHozo 06sema b6ecnaamHoll MeduyuHckol nomowu 3a nepuod 2017-2019
22. B paciem ek/toueHbl oHKo02u4eckue npenapamslt ¢ kodom ATC «L01 IIpomusoonyxosiessie npenapamel», «L02 [Ipomusoonyxosegbie
20pMOHA/IbHBIE NPeNapamol».

Pesynemamel. Peaysbmamol aHaausa nompebseHuss OHKO/02U4eCKUX Npenapamos C y4emoM Cnocoba NpuMeHeHus nokasaau
yeeauyeHue nompebaeHUs KaK NepopaibHblx popM OHKO02U4ecKux npenapamos zpynnwl «L01» u «L02», mak u napenmepansHuix popm. Tem
He MeHee, npeuMyujecmeeHHoe No/I0XCeHUe 3aHUMAOMm NepopasbHble hopMbl NPOMUBOONYX0./1€6bIX NPENAPAIMOS.

Bv1800b1. AHau3 nompebieHuUsi NpoOMUB00NYX01€8blX NPenapamos ¢ Ucnoavb3oganuem mesxcdyHapodHoii ATC/DDD memodosozuu
8bl58U/1a MeHOeHYUU U OUHAMUKY nompebaeHuUs: Npomusoonyxo1e8blX Npenapamos, 4mo daem 803MOXHOCMb N08bICUMb IPPheKkmusHoCcms
pabomsl N0 onNMUMU3AYUU JeKAPCMBEHHO20 obecneyeHusl 8 OHKO0.102UU. BbiseseHbl ysenuueHue nompebaeHus: Kak nepopanbHbulx (opm
OHKO0/102UYeCcKUX npenapamos, mMak U NnapeHmMepaabHulX (opM, makice onpedeseHbl HeKOmopwvle Hecoomeemcmeusi NOKasaHui 045
npumeHeHus: HauUb6o./1iee nompeb./isieMblx Npenapamos.

Knmoueevle cnoea: npomusoonyxosiesvle npenapamsl, payuoHA/AbHOE UCNO/Ib308AHUE NPOMUBOONYXO0.1E8bIX NPenapamos,
HasHavyeHue Jekapcms, ynpasjaeHue aekapcmeenHoimu cpedcmseamu, ATC\DDD memodosozus BO3.
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BeeAeHue
Yupasienne BHeIpEeHUueM HOBBIX,
,HOI)OI‘OCTOHH_[I/IX HpOTI/IBOOHyXOJIeBbIX JIeKapCTB

SIBJISIETCST HETIPOCTOM 3aJ1aueil 11 CTPaH, HAXO ISAIINXCST
Ha Bcex ypoBHAX pasputusa. C OJHON CTOPOHBI,
IJIATeJIBIIUKN XOTAT O00ECHeYUTh JOCTYII K HOBBIM MU
HOTEHIMATIBHO OoJiee 3EKTUBHBIM JIEKAPCTBAM, a
C Ipyro#, mM HEOOXOJTUMO O0ECIIeUYUTh (PUHAHCOBYIO
YCTOMYMBOCTH  CBOMX  CHCTEM  3PABOOXPAHEHWS,
COOTHOIIIEHWE TIIeHBI ¥ KAYeCTBA U CIIPABEJIUBOE
pacmpeseIeHne IMeoIXesa pecypcos [1].

Bopeba ¢ omkosiorumuecknMu 3a60JIeBAHUSIMEA
ABJIAETCA OOHUM M3 KJIOUEBBIX IIPUOPUTETHBIX
HAMPABJIEHUN COIUAJIBHON IIOJIUTUKNA PecryOsukun
Kaszaxcran (PK). Exerommo pak ymocur 14 000
skmaneit [2]. B 2019  romy mom IMHAMUYECKHM
Habmogeruem B PK maxommmocs 186 326 marmmeHTOB
C 3JI0KAQYeCTBEHHBIMH HOBOOODPA30BAHMAMMU, M3 HUX
52,5% sxuun 5 et u 6ostee [3]. B 2022 romy, mo naHHBIM
Bcemupras oprammsamusa sapasooxpaHenus (BO3),
3a0oreBaeMocThb B Mupe gocturia 19 976 499 venoser
(ASR World 196,6) [4].

BO3 ompenesnser xu3HeHHO HeEOOXOOMMEBIE M
BaskHelIe JekapcrBeHHble cpeicrBa (JIC) kax Te,
KOTOPBIE yIOBJIETBOPSAIOT IIPUOPUTETHDIE MEIUITUHCKIE
norpebHOCTH HacesieHus. llpemaparsl mogOuparoTcs
¢ yuerom OpeMeHu OoJie3HEH, J[JOKA3aTEeJILCTB
oppextrBHOCTE < mM  6Ge30mMACHOCTH, a  TakwKe
CPaBHHTEIBHON SKOHOMUYecKoi apdperTrBHOCTH [4].

DaKTopHI, BJIUAIOINIVE Ha  JOCTYIHOCTH
W HCHOJB30BAHHWE  IIPOTHUBOPAKOBBEIX  JIEKAPCTB,
B OIpeJeJIEHHOM CTelleHW ObLIM OIpelIesieHbl U
00Cy R IATHCH B JIUTEPATYPE, HO UMEETCSI MAJIO TAHHBIX O
darTHUeCKUX YPOBHSIX MOTPEOJIEHHS] ITPOTUBOPAKOBBIX
JIEKapCTB B PA3HBIX CTPAHAX.

Paznuuma B mcmonbpsoBanum IIPOTHUBOPAKOBBIX
JIEKAPCTB MeEXIYy OTIHeJIbHBIMH CTpaHaMHnu C BBICOKHUM
YpPOBHEM IT0XOO0B OBLIIH HU3y4YEeHbl B MEXIAYHAPOIHOM

MaTepUaAbl U METOAbI

OneHra  1mOTpeOIEHUS  MIPOTHBOOILYXOJIEBBIX
mperrapaToB, 3akymieHHsix EJ[ B mepmom ¢ 2017-
2019rr. mposBommiiack ¢ mcmnosbaoBanuem ATC/DDD
MeTomosIoruy, pexkoMenmosanuoit BO3 [11,12]. Jusa
pacuera ¥ aHaJW3a NOTPEOJIEHUST WCIIOJIb30BAJIUCH
nmaunbie 10 kosimuectBy JIC, sakymnennwix EJ] B pamrax
I'OBMII 3za mepumox 2017-2019 rr., mpemocraBiIeHHBIE
JlemapramMeHTOM JIEKAPCTBEHHOrO O0ECIIEUYeHUs U
cranmaprusanuu  MwuHHCTEpCTBA  3APABOOXPAHEHUS
PK (upime JlemapTaMeHT JIeKAPCTBEHHOM IOJIMTHKH).
B pacuer BrIOUEHBI OHKOJIOTHYECKWE IIperrapaThbl C
romom ATC «LO1 TIpormBoomyxoJieBble IIperapaTh,
«L02 ITporuBooiryxosieBbie FTOPMOHAJIBLHBIE IIPEIIapaThD.

ATC/DDD -

IIpegocraBJIeHUA

METOOJIOTHSA CO3JaHa C IIeJIbIO
CTATUCTUYECKUX ITAHHBIX o)

HCCJIeIOBAHUU MCHOJIb30Banusa Jexapcers B 2008, 2009
romgax u ero obmoBieHuu B 2013 u 2014 romax [5,6].
B wuccremoBammy oHOOKPUHHBIX METOMOB JICUEHUS
paka TPyau M3yJaJHCh CXEeMBI WX WCIIOJIb30BAHUS B
BOCBMU 3aITaJIHO-€BPOIIEMCKUX CTpaHaxX M ABCTpasimu
B mepmon 2001-2012 romos [7]. 3a mepmom c 1993
mo 2014 rom OBLI TpPOBeNEH pPSi CPABHUTEIBHBIX
IPOJOJIBHBIX HKCCJIEIOBAHMUI JIOCTyIIa MAIIMEHTOB K
JIeKapcTBaM OT paka B Espore. B atux mccnemoBanmax
paccMaTpUBAJINCh PA3JINYUSA B PACXOIAX, a TAKMKe JIJIST
OTHEJIbHBIX JIEKAPCTB MIJIJINTPAMMBI WJIA TPaMMBbL
Ha cIydJail W OImpejeseHHbIe CyTOYHEIe mo3bI [8,9,10].
Jlamuble wmccemoBaHMS IIOKA3aJid, 4YTO Hawmbosee
BAKHBIMHU KOPPEJIATAMYU YBEJIUUEHUSI HCIIOJIb30BAHMS
JIEKAapCTB B BEIOOPKE ITPOTHBOOIIYX0JIEBEIX IIPEIIapaTos,
IpeNCTAaBJIeHHBIX 3a IocjaemqHue 15 Jier, OBLI OxXBaAT
JIEKAPCTB C YYeTOM BPEMEeHHM, IIPOIIEIIIero ¢ MOMEHTa
IOJIyYEeHUsT pas3pelleHus Ha IIPoJasky JTaHHBIX
npemapatoB B Espomerickom corose. IloBeimenue 1en
OTPHUIIATEIFHO CKAa3aJIOCh Ha IMOTPeOJIeHWM, a oTo
03HAYaeT, UTO OHO MOJKET CTATh IIPEIISITCTBHUEM JIJIS
MAIEeHTOB K JOCTYILY JIEKAPCTB.

I1eJIbi0 JAHHOTO UCCIIEIOBAHMS SIBIISIETCS AHAJIN3
[OTpeOIeHUsT  IIPOTUBOOIYXOJEBBIX  IIPEIapaTos,
3aKyILIeHHBIX Emuaery  gucrpuoboropom (E]IT)
B paMKax TIapaHTHPOBAHHOIO 00beMa OeCILIATHOI
memummackoi momomrx (TOBMII), ¢ ucmonb3oBaHmEM
ATC/DDD wmeromoisorun, perxoMmeHmoBanuoii BO3
[11,12].

B pamkax pmamHOM crathbu MBI IIyOJIHKYeM
pe3yJIbTaThl aHaau3a moTpebIeHusT
MPOTHUBOOITYXOJIEBBIX IIPEIIapaToB B pa3pese IIyTei
BBEJIEHUsI, a TaK/Ke PACCMOTPHUM HX IOTpebseHue B
paspese OTIEJIbHBIX IIPErapaToB 0 MEKIYHAPOIHOMY
HellaTeHTOBaHHOMY  HamMeHoBammo (MHH) u
000CHOBAHHOCTH HAJIMYHSA B KJIMHUIECKUX IIPOTOKOJIAX

PK (KID).

norpebsierun  JIC m mpoBemeHUs CPABHUTEJIBHBIX
aHAJIM30B HA MEKIYHAPOTHOM YPOBHE B pAMKAX OJTHOTO
UHCTPYMEHTAPHUSI.

DDD (Defined Daily Dose) — aTo pacuerHas
CpedHAA IoIIepskuBamoiias cyrouHas gosa JIC,
IPUMEHSIEeMOTO  II0 OCHOBHOMY  IIOKA3aHUIO Y
B3POCJIBIX, KOTOpad ABJIAETCS TeXHUYECKOU eTUHUIlel
HCIIOJIb30BAHUAA.

Jlsist pacdera moTpebIeHUs IPOTUBOOITYXOJIEBHIX
ImperapaToB OBbLI HCIIOJIBb30BaH mokasaresb DID
— wosmmuectBo DDD ma 1000 desoBEeK B CYTKH.
Kanbkysamnums pacyeToB moTpebIeHus ¢ IOIPaBKON Ha
KOJIMYECTBO JKUTEJIeH TIPOBOIUIIOCH TI0 hopMyJIe:

DID=(DDD_(s )x1000)/(1ucaenHocms nonyasiyuux365 (kos1uvecmso dHeli 8 200y))

Ceenenust o Benmumuaax DDD 0vutn mosyuenst
Ha caure Corpynamuarpmiero 1iearpa BO3  1mo
meromosoruu cratucturu JIC. Crenyer orMeTuts, 9To
B JAHHOM OIleHKe paccMarpuBaioTrcsa Toabko Te JIC,
rotopbM mrpucBoeHsl kogsl ATC u DDD.

JlaHHbIe 0 YMCIEHHOCTH HACEJICHUS CTPAHBI
3a WCCIIeNyeMBIM IIePUOJ B3ATHI W3 eMKEeroHBIX
CTATUCTUYECKUX COOPHUKOB «OCHOBHBIE COITMAJIBHO-

14

aKOHOMHUYecKHe mokrasatesn PH», omybsmxoBaHHBIX
B uHTepHeT-pecypce Hommrera mo  crarucrie
MunucTepeTBa HallmoHaIbHOH akoHoMuku PK [13].

Orpaunuenns: JIC ¢ saBepmenrbim komom ATC
(Bce srauenus ATC), Ho mpu sToMm, He nmetomue DDD,
paccunrans: ¢ DID (mo3br 1-0i equHHUITE H3MepeHHU:A). B
crimcke JIC, sakymenusrx EJ B mepuos ¢ 2017-2019 rr.
Bcero 357 mo3UITUI TPOTUBOOITYXO0JIEBHIX IIPEIapaToB C
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ATC xomamu L01 n L0O2, uto cocraBmio 13,1% ot obmrero
crimcka 3axyma. U3 mmx, LO02 «IIporuBoomyxoseBsie
TOPMOHAJIbHBIE IpenapaTrsy - 73 IMO3WUIUI, IPU ITOM
noust cocrasuia 20,5% u DDD ects 110 Bcem mo3uiimsm.
W3 rpyomer LO1 «IlporuBooryxosieBrie mpemapaTsn —

Pe3yAbTaTbI

ITo pe3yJsbTaTam aHaym3a  3aKyna
nexapcrBeHHbIXx cperactB EJI 3a mepmoxm 2017-2019
rr., B 2017 romy 3akymieHo Bcero 737 mo3uIui
JIeKapcTBeHHBIX cpegnctB, B 2018 roxy -1164, B 2019
romy - 812. 3 737 saxymiennsix mosumuit JIC B 2017
TOJy, IIPOTUBOOILYXOJEBbIe IpemapaThl rpyrmbl «L01»

M Noswuywmi Lo1

284 mo3uriuii, 4To coctaBuyo 79,5%, mpu 9TOM BO BCexX
nosurusax orcyrcrByer DDD. Pacuer mosumumit 6Ges
DDD rpymoer LO1 «IIporuBooiryxosieBbie mmpemapaTsn
mpouasemer DID.

mosunmit (2,6%). s 1164 saxymmennsix mosummit JIC
B 2018 romy, IIpOTUBOOIIYX0JIE€BEIE ITperapaThl TPYIIIIbI
«LO1» cocraBmmm 110 mosmrrmit (9%), rpymmer  «LO02»
— 36 mosunmit (3%). U3 812 saxymienssix mosummii JIC
B 2019 romy, IIpOTUBOOIIYX0JIE€BRIE IIperapaThl TPYIIIIHI
«LO01» cocraBmmu 105 mozmimit (13%), rpymmsr «LO2» —
18 moauruii (2%) (Pucysox 1).

812

1i64

757

600 800 1000 1200 1400
2018 2019
36 18
110 105
1164 812

M Noswuwri C no EQ,

PucyHok 1 - KOAM4eCTBO MPOTUBOOMYXOAEBbLIX Mpernapatos rpynn «L01» m «L02» 13 crimcka 3akyna AC
30 2017-2019 rr.

cocrapmwau 69 mosunuit (9%), a rpynmer «LO2» — 19
18
2019 105
36
2018 110
19
2017 59
o] 200 400
2017
M Noswuywui L02 19
M Mo3uumii LO1 69
M Moswuwmia AC no EQ 737
B Mosuuymia LOZ
PesynbraTer aHau3a moTpebIIeHnsT
OHKOJIOTMUYECKHX IIperapaToB C y4eToM crocoba

IIpUMeHEeHUs IIOKa3aJil yBeJIWdeHHe I0TpeOsIeHus
IepopabHBIX  (POPM  OHKOJIOTHYECKHX IIPErapaToB
rpyansl «L01» B 2018 roxmy, yro cocrasusio 0,50 DID

0,60

0,50

0,40

0,30

0,20

0,07
2017
0,31
0,07

0,10

0,00

A EH Ha 1000 skumeneii 6 roa (DID)

M MepopanbHble

H MNapeHTERaAbHBIE

W MNepopansHele

Ha 1000 HacemeHUss B JIleHb II0 cpaBHeHHio ¢ 2017
rogom — 0,31, mo B 2019 rogy HabJI0IaeTCsl CHUMKEHME
nokasareJisa morpebienus 1o 0,41 DID mo cpaBuenmmo ¢
nokasartesiem 2018 roza.

0,41

0,13 014
2018 2010
0,50 0,41
0,13 0,14

W MNapeHTERaAbHBIE

PucyHok 2 - ObLLee noTpebaeHue oHKoAorm4eckmx npenaparos (L01), 3akynaeHHsbix 8 pamkax F[OBMIT 3a nepuoa
2017-2019 rr. no nytam Beeaerms (DID Ha 1000 HaceAeHus B AEHb)

3a mepuog ¢ 2017 mo 2019 roxer HabIOOAETCS
HEYKJIOHHBI POCT TMOTPeOJIeHUs IapeHTePaTbHBIX
¢opM OHKOJIOrMYECKMX IIpenaparoB rpymmbl «LO1»,
tak B 2019 roay yBesmmuniioch ux mnorpediaenue go 0,14
DID mo cpaBHenumo ¢ morasareieMm mnorpediaenus 0,07
DID B 2017 roay (Pucysor 2). Takixe, HabmonaeTcs
3HAYUTEJbHOE YBeJIMJYeHre ITOTPeOIeHIS ITePOPATbHBIX
¢OpM OHKOJIOTHYECKHUX IIpermapaToB u rpymnsl «L02» B
2019 roxy, uro coctasuso 0,41 DDD ma 1000 macenenus
B JIeHb, 110 cpaBHeHUIO ¢ 2017 romom — 0,13. Ilpu atom
norpebiieHre IapeHTePaAIbHBIX (DOPM OHKOJIOIHIECKUX

npenapatoB rpymasr «L02» B 2019 rogy sHAYUTEIIHHO
yBesmuniocs 10 0,18 DID 1o cpaBHeHwHIO ¢ IToKa3aTeem
mnorpeberns 0,02 B 2017 rony (Pucyrox 3).

B crpykrype moTpebiieHHS OHKOJOTHYECKHX
npenapatoB rpyomel «LO1» B 2019 romy sumepamu
cTasun dbapmarosorudyeckre TPYIIIBL «LO1X-
Jlpyrue mpoTtmBooiryxoseBbie mpemapate» u «LO1B
AnTyMeraboiuTe ¢ IIOKa3aTejieM — II0TpeOJIeHus
pasabmM 0,30 (55%) u 0,21 (39%) DID cooTBeTCTBEHHO.
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Jlamee mo yoemBammio «LO1A Anxunupyromniuze
mpemapare», moJA KOTOpHIX coctaBmiaa 8% (0,02
DID) or obmiero morpebiernus, «L01C Amkanonms
PACTUTESIFHOTO IIPOUCXOIKIEHU U JPyTrUe IIpernapaTsl
ecTecTBeHHOro ImpoucxoxmeHus - 2% (0,01 DID) nu

0,45
0,40
0,35
0,30
0,25
0,20
0,15
0,10

0,05

YCI Ha 1000 wdreach e geds (DID)

0,00

W MNepopanbHbie

W MNapeHTEpaibHEIE

M MNepopanbHele

«L01D [uroTokcHYeckrie aHTUOMOTHUKN W POJICTBEHHBIE
coenmHeHUs» -1% COOTBETCTBEHHO, KOTOpas CTaja
caMbIM HanMeHee moTpedisseMbIM B mepuoy ¢ 2017-2019
IT.

0,42

2018
0,42
0,16

2019
0,41
0,18

H MapeHTepanbHeIE

PucyHok 3 - ObLuee noTpebAeHne OHKOAOTMYECKMX npenaparos (L02), 3akynaeHHbIx B pamkax F[OBMIT 3a nepuoa
2017-2019 rr. no nytam BeeaeHus (DID)

HawuGosree morpebiisieMbIM IIPOTUBOOILYXOJIEBBIM
nperraparom B pa3pese MHH B pamxax ['OBMII za
2019 rox cran Mmaruuu6 us rpymmsr «LO1X Jlpyrue
MIPOTHUBOOIIYXOJIEBbIE  IIperapaThbD. TTorpebiierne
JAHHOTO IIperrapara BbBIpocso Ha 25,5% m coctaBumia

0,094 DID B 2019 romy 1mo cpaBHEHHUIO C OKA3aTeJIeM
morpebseruss 0,070 DID B 2017 romy. Jlamee

mo yObIBaHHWIO, HawmboJiee moTpedIsieMbIMU B
2019 romy cramu Merorpekcar, Kamermrabuu wu
T'unpokcurapbamm.

MNoTpebneHune oHKONpenapaTos B paspese MHH (LO1),
2017-2019rr

CyHUTHHUG
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Hunomurub
Teradyp
Copadennl
Nanat¥HuG
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PucyHok 4 - [ToTpebAeHMe OHKOAOTMYECKMX npenapaTos rpyrrs «L01» B paspese MHH 3a 2017-2019 rr.

B paapese JIC rpymmsr «LO1B AaTumeraboauTem
Hanbosee morpebiasiemeimu B 2018-2019 rr. cramm
cienyomme mpenapatsl: Merorpexcar, [lurapabwm,
Kamermrabuu, Temmurabun, Teradyp. Ocobenno
oTMedaeTcs BBICOKUI pocT morpebsennss Merorpekcara
u Kamermrabuua B 2018 romy. Onmako B 2019 romy
norpebienne Merorpekcara cHusmioch g0 1,16 DID
o cpasBHeruio ¢ 2018 rogom (1,37 DID). Ilpu atom, B
2019 romy ormedaeTrcss poCT IOTPeOJIEHWs Mperapara
WNmaruanb. BosmoskHO, 2TO0 00BsACHAETCA TEM, YTO
B 2019 ronmy MeTtoTpekcaT NIpPeIIIONIOMKUTETHHO OBLI
vacTuaHo 3aMeHeH Ha mpenapat Umatuuub. [Tpu aTom,
HET OCHOBAHUS CYJUTH O 3aMeHe IIPerapaToB, B CBA3H C
OTCYTCTBUEM JAaHHBIX II0 UCIIOJIB30BAHUIO IIperapaTa B
paapese ompejiesIeHHbIX Ho3oa0rui. Creayer OTMEeTUTbD,
uTo MeTOTpeKcaT IIPUMEHAETCA He TOJIBKO Ipu
OHKOJIOTUYECKUX 3a00JIeBAHUSAX, HO W B T'€MATOJIOTHU.
Tem He MeHee, HECMOTPS HA CHUKEHHE IIOTPeOJIeHNS,
Mertorpexrcar B 2019 romy ocraercs IuIepoM U3 TPYIIITHL

«L01B AuTuMeTaboIMTh» ¢ IOKa3aTeJIeM IOTPeOIeHI A
1,16 DID, a maumenee morpebsissiembim ctast Teradyp c
mokasaresieM mmorpebsenus 0,03 DID.

Haumenee morpebisisiemeivu B paspese MHH B
2019 roay okasamnuck npernaparsl CYHUTHHUO U3 TPYIIITEL
«L01X Jlpyrume mIpOTHBOOIIYXOJIEBBIE IIperapaTby u
Iurxnodochamun n3 rpymmnsr «LO1A Ankuaupyoime
mperapars» ¢ mokaaaresem morpedsenus 0,013 u 0,011
DID coorBetcrBerHO (PrcyHoK 4).

HawuGosee morpebisiembim B paspese  MHH
3a 2019 roxm u3 rpymmer L02 «IIporuBoomyxosessie
TOpMOHAJIBHEIE IIpemapaTb» crail Topemnden wus
moarpynmnsl «LO2BA AnTmacTporeHs» ¢ ITOKa3aTesem
morpebiennsa 0,127 DID. Ilpm osrom «L0O2BA
AnTtmacrporensy smaupyior B 2019 rogy m B obImeit
CTPYKTYpe IMOTPeOIeHUS OHKOJIOTHYECKUX IIPerrapaToB
rpymmsl «L02».
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Jlasee mo yobiBaHmMIo HamboIee IoTpeb IIeMbIMEI
u3 rpymusl LO2 «IIporuBoomnyxosieBbie ropMOHATIBHEIE
npemapate»  cramu  Tpunropenus,  Jlerposos,

Tamoxcuen u  AHACTPO30JT c
morpedmenna  0,106; 0,102; 0,088;
coorBercrBenHO (PucyHOK 5).

IoKasaTeseM
u 0,082 DID

MoTtpebnerme oHkonpenapaToe 8 pazpeze MHH, 2017 -2019rr. (DID)

TamokcHeH

TopemudeH

NeTpozon

TepwnTopenuH

AHILTROZON

rozepensy

Espanyrammg

SYNDESCTRANT

Aerapeansc

YCA b 1000 mimenaid § yasin DID)

|

NasnpopansaH
AGMpaTRPOH
BYNBRCTRAHT

IHzaMyTaMMHG

VEL, s

warsansl & rog (D)

2019 M2018 mM2017

PucyHok 5 - [oTpebaeHue rnpoTMBOOMYXOAEBbLIX MPENAPATOB rpyrrkl LO2 B paspese MHH 3a 2017-2019 rr.

O6cyxaeHune

IIpaBuTesbcTBA M yUYPEsKIEHUA BO BCEM MHUPE
MPOJOJIFKAIOT HWCIOJIb30BAaTh |IpUMepHbIe MepevyHn
BO3 B kadvecrBe cmpaBouHON wuHGpOPMAIIUKA JIJIS
pas3paboTKM CBOMX COOCTBEHHBIX MEPEYHEN OCHOBHBIX
JIEKAPCTBEHHBIX CPEJICTB, MOCKOJIBKY OHU 3HAIOT, UTO
Kaskmoe BRiaoyeHHoe B mepevenb BO3 JIC  Ovuio
MIPOBEPEHO Ha rpeaMeT o PEeKTUBHOCTH 1 6€30TI1aCHOCTHA
u 00ecIreynBaeT OIMTUMAJIBHOE COOTHOINEHUE IIeHBI U
Ka4YecTBA C TOUKHU 3PEHUSA YIIYUIIEHU 30POBbI.

[IpuMepHBIe IepeYyHN OOHOBJIAIOTCA KAMKIBIE
mBa roma KommTeToMm sKCIIEPTOB, B COCTAB KOTOPOTO
BXOJAT ABTOPUTETHLIE CIEIHAJIHCTEl M3 HAYJIHO
HCCIIeIOBATEIBCKIAX, MENUIMHCKNAX YUPEe:KIeHHH u
dapmarieBTIIeCKUX KoMIaHuit [14].

B Kasaxcrame ¢ 2009 roma BHeIpeHa
dopmynspHas cucremMa, B CBSI3M C UYeM CIIHCOK
skuaHeHHO BaskHBIX JIC OBLI paciimpeH W MIPUHST
Pecryomukanckmit JIEKapPCTBEHHBIA dopmysp,
roropeii ¢ 2015 roma mepemen B Kasaxcramckuit
HAIIMOHAJIBHEIA JeKapcTBeHHBIH dopmynap (KHD).
Crucor saxyna EJ] dopmupyerca ma ocaoe KHO.
YYuThIBast, UTO JAHHOE WCCJIeOBAHUE AHAJIU3UPYET
mamaele  3a  2017-2019 rompl, OBLIO IIPOBEIEHO
CpaBHeHUE 3aKyIJIEHHBIX IIPOTUBOOILYXOJIEBBIX
mpenapaTtoB ¢ nepeunem ocHoBHBEIX JIC BO3 3a 2019
rox [15].

B mnepeune ocumoBabix JIC BO3 3a 2019 rox
mpeacTaBiaeHo 59 IIPOTUBOOIYXOJIEBBIX IIperapaToB
(MHH), B tom umcite ¢ romom ATC «L01», «L02» —
48 moaunmit, 10 mosmimit ¢ gpyrumu komamu. M3
48 mosunuu 44 JIC — «L01» mw 4 JIC - «L02». Us
sarymienasx B pamrax 'OBMII 8 mepuoy 2017-2019
rr. 61-ro mpormBoomyxoseBoro mpemapara (MHH) c
romoM ATC «LO1» - 33 MHH (54%) cooTBeTcTBYyIOT
ocuosHomy criucky JIC BO3, uz 13 MHH c¢ komom ATC

«L02» - 4 (31%) cooTBeTCTBYIOT OcHOBHOMY crucky JIC

BO3.

Taxum 06pas3om, 0 CPABHEHUIO ¢ KOJIMIECTBOM
IIPOTUBOOIIYXOJIEBBIX IIperrapaToB ma crucka BOJ3, B
Kasaxcrane CHHCOK 3aKyIJIEHHBIX OHKOJIOTHUECKUX
[IpernapaToB IIUpe, OJHAKO COOTBETCTBHE HAGJIIONAETCS
Toabko Ha 54% JIC ¢ xomom ATC «LO1», ma 31 % c
romoMm ATC «L02».

Ilpn HasHaveHmm JIeKapcTB, BBHIOOP cCIIOCOOA
BBeJeHUsS WMeeT HeMaJIOBalKHOe 3HAYeHWe I
noJiyueHus1 0e3omacHOM u 9(PPEKTUBHON TepaIuu.
YuursiBas mobouHble  apherTEI UM IUIOXYIO
MePEeHOCUMOCTh XUMUOTEPATIEBTUIECKUX MIPEeIapaTos,
BAQYKHBIM AaCIIEKTOM TEPANNU IIPOTHUBOOITYX0JIEBBIMU
mperapaTaMu  SIBJIsIeTCsI obeciiedueHre 0e30MMacHOCTH
naruenToB. [lo [maHHBIM HAYYHOW JIATEPATYPHI,
HEOJIATOIIPUATHBIE  IIOCTEICTBUS,  CBS3AaHHBIE C
OpUMeHEeHWeM  IIPOTHUBOOIIYXOJIEBBIX  IIPEeIaparos,
HAaOII0Ia0TCs XOTsI OB OAUWH Pas3 y KaskIoro MmalfueHTa
[16]. B pgammom amanmmse OBLIO  PACCMOTPEHO
moTpebeHne — IepopaibHEIX  (depe3  por) H
IapeHTepaabHBIX (MHBEKIMOHHEX, MH(QY3HOHHBIX
¥ Ip.) JeKapcTBeHHEIX ¢opM. PeaympraTel amammsa
TOKA3aJIH, YTO 34 WCCJIeAYEeMbIN Iepuo/ ImoTpebiieHme
epopaIbHBIX (hOpM IpeBBIIIaeT mmapeHTeabHbie. [Ipu
aroMm, B 2018 romy pocT moTpebiieHUsT MepopaIbHBIX
dopm mpemapartos Beime yem B 2017 u B 2019 rogax.

Bompexu OBITYIOIIEMY MHEHHIO 0
IIPENMYINEeCTBAX [IePOPATBHOTO CIO0CO6a ITPUMEHEeHMUs
JIC, MHOTHMEe AaBTOPHI OTMEYAIOT UTO, IAIIMEHTEL,
[OJIyJatoliie  IepopaibHble  IIPOTHBOOIYXOJIEBEIE
IperapaTbl OTHOCATCA K TpyIIIe BBICOKOIO PHCKA
[0 BO3HUKHOBEHNI0 MEJHKAMEHTO3HBIX OINHOOK,
HAIpUMep, M3-3a MOJUMEJUKAINM, BO3pacTa u
OrpaHUYeHHOH IIPUBEP:KEHHOCTH K JiedeHno [17,18].
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B oroit cBsiam HeoOxommma paspaboTka U
BHeJIpeHHe CTAHTAPTH3UPOBAHHON  IIPOTPAMMEI
o MOBBIIICHIIO GezomacHoCTH [AITHEHTOB,
KOTOPEIM HEJABHO OBLIM HA3HAUEHEl IIepOpasIbHEIS
IIPOTHBOOIyX0seBble mpemapartel [18]. Hapsany c
STHM, OTMEUYaeTCs HEeYKJIOHHEIH POCT IIPUMEHEHHA
IapeHTepaIbHBIX IPerapaToB. 110CKOIBKY T03MPOBKA
M BBeJeHHE WHBEKIMOHHEIX IIPOTHBOOIIYXOJIEBBIX
IperapaToB pa3IHJaioTCa y KAKIOTO IIAIIHEeHTa,
IIPOBEpPKA HA3HAUCHHH 1 ACEIITHIECKOT0 BHYTPIBEHHOTO
CMEITUBAHUSA MOMKET OBITh OYeHb CJIOKHOH M OTHHMATH
MHOTO BpeMeHH y (apMaIeBTOB, B CBA3H C 4YeM
OIS yOpaBJIEHHA PHUCKAMH IIPH  HCIOJIH30BAHHUU
MHBEKIIOHHEIX — IPOTHBOOIYXOJIEBEIX  IIPEIIapaToB
paspaborana cmcrema IpoBepkm [19], koTopasa
HCIIOIBb3yeTca Ha MPaKTHKe.

I'pymma LO1 «IIpoTuBoOITYX0IE€BBIE
FOPMOHAJIbHBIE IIPEHapaThl IIPEICTABJIeHA MIATHIO
monrpyamamu: «L01X - Jlpyrue mpoTHBOOILYyXOJIE€BBIE

npemapate», «L01B  AntumeraGomaurer, «LO1A
Ankmmmpytomume mpemapate», «L01C  Ankamommer
PacTUTEJILHOTO IIPOUCXOMKICHU ST u apyrue
mpemnapaTsl €CTeCTBEHHOI0 IIPOUCXOIKTEHUSD
nu «L01D IluroTrokcuueckme  AHTUOMOTHKHA WU
ponctBeHHble coemuHeHus». M3  rpymmer «L01X-

Jlpyrue mpoTmBOOIIyXOJIEBBIE IIperaparTs» Hamboiee
norpebisieMbIM ObL mipenapat Mmauntub. [lo nanabiv
Bpuranckoro HAIMOHAJIBLHOTO JIEKAPCTBEHHOTO
dopmynsapa (BHD) [20], npemapar UmaTuraub nmeer
cJleayole IIOKa3aHus:

*JIedyeHrue XPOHUYECKOro MUEeJIOUTHOTI'0 JerKo3a

B XpOHUYECKOW dase 1ocsie HeapderTuBHOCTH
uHTeP(EPOHOM aIbda;
*JleUeHWe XPOHUYECKOTO MMEJIOJIeNKo3a B

YCKOpEHHO# (hase WM py 6JIACTHOM KPH3e;

cJleueHue BIIEepBbIE BBISABJICHHOT'O OCTporo
mumdobaacTHOro Jefiko3a (B codeTaHMHm ¢ IpyTOH
XUMEOTepaIHeii);

* MOHOTEPAaTIHUsI PeIIuBUPYIOIIETO I
pedpaKTepHOro 0cTPoro JUM@oOIaCTHOrO JIEHK03a;

csegenre c-kit (CD117) -IOJIOMKUTEIBHBIX
HepeSeKTa6eHLHbIX i MeTacCTaTUu4YeCKUuX

3JI0KAYECTBEHHBIX CTPOMAJIBLHEIX OIyXO0JIeH sKe Ty J0THO"
rumegroro Tpakra (GIST);

*aIBIOBAHTHOE JIeUeHHe II0Ce pe3exnmu c-Kit
(CD117) - mnonoxurenbroro GIST y mammeHTOB CO
3HAYNTEIbLHBIM PUCKOM PELUINBA;

* JleueHmne MUEJIOIUCILIIACTUUECKUAX /
MUEJIONPOInQePAaTUBHEIX 3a00JI€BAHUN, CBA3AHHBIX
C TIepecTpOMKOM TeHa pelenTopa TPOMOOIIUTAPHOTO
daxropa pocra;

s JleyeHre HeomepabeabHONW IIPOTYOepaHCKOM
IepMaTodpuOPOCAPKOMEL;

*PEIUIUBUPYIONIAS WA  MeTacTaTUYeCKast
nporybepaHcKas mJepMaTodpuOpocapKoMa y HallueHTOB,
KOTOPBIM HEBO3MOSKHO XUPYPIHUYECKOe BMEIIATEIbCTBO.

IIpz orom, mnpemapar WMmaruau6é B 2019
rofly IPUCYTCTBOBAJ B CJEAYIOIIAX KJIMHAYECKUAX

mpororkosax B PHK! park Moo4HOHM 3sKeses3bl, pakr
JIeTKOT0, pakK JKeJyaKa, pak I[edKu  MaTKH,
pak  TojcToro  KumedyHWKa  (3JI0KadecTBeHHEIE

HOBOOOPA30BAHUA O000JOYHOH KUIIKH), paK IIPSMOI
rxumky (3JI10KauecTBeHHEIE HOBOOOPA3OBAHUSA IIPSMOI
RUITKHN), pak IHIIEBOIA, PAK IPEeICTATEILHOH KeIe3El,

18

pak meuenn ([emaTomesuToNapHAd KAPIMHOMA), PaK
TIOJI?KEeJIYJIOUHOM JKeJIe3bl.

B DBpuramckom memuitmacKOoM KypHasie BMdJ
Best Practice [21] mpemapar UmaTurNG mpeacTaBieH B
pexomengarmax: «OcTpblil JTUMMOIIUTAPHEBIN JIEHKO3Y,
«Caproma Kamormm.

Takum obpasom, Ipu
O0TEYECTBEHHBIX KJIMHUYECKUX
mokasaauamMu BH® B ocHOBHOM  oTMeYasoch
HECOOTBETCTBME II0 OCHOBHLIM IIOKAa3aHWAM. B
9TOM CBSI3M W B CBA3U C OTCYTCTBHEM JAHHBIX IIO
moTpebJIeHnI0 IIperapara B paspese OIpeaesIeHHBIX
HO30JIOTUH, Juaupylomiee orpediaenue KMmarunuba
BO3MOYKHO OBLJIO M3-3a HEPAI[MOHAJIBHOr0 IIPUMEeHEeHUS
IAQHHOTO IIpernapara. BBLIo peKoMeHI0BAHO IIPOBECTU
OIIEHKY  WHCIIOJIb30BaHWsA  Ipemapara  VImatuuub
Ha O000CHOBAHHOCTh HA3HAYEHUN B MEIUIIMHCKHX
opranusanuax. 3a 2022-2024 rombl IPaKTUYECKH BCe
IIepeYrCIeHHbIe BhIIe KINHUIECKUEe IPOTOKOJIBI OBLIN
mepecMOTpeHsI U mperapar MMatuuub ObLT UCKIIIOUEH,
KpoMe KJIMHUYECKUX IIPOTOKOJIOB PAK JKEJIyIKa U PaK
IAIIEBOIA.

CpaBHEHUMU JaHHBIX
IIPOTOKOJIOB C

T'pymma L02 «[TporuBoomyxoeBbIe
TOPMOHAJIbHBIE IIpemapaThl [pejcTaBJeHa IBYMs
dapmaronornueckumu  rpymmaavu «LO2A  Topmomsr

u porcrBeHHble coemuHeHMs» u «L02B AnrTaronmcrs

TOPMOHOB ¥ POJICTBEHHBIE COEIMHEHUS» U IIATHIO
moxarpynmamu:  «LO2BA  Amrtmacrporensm», «L02BG
Muruburops: depmenToBY, «L02AE Amnasorn
TOHAJOTPOIMH — PpwiIum3auHr ropmoHa», «LO2BB

Antnangporensr» u «LO2BX Jlpyrme amTaroHuCTHI
TOPMOHOB M WX aHaJsiorm». Hawmbosiee morpebJisieMbIiM
B paspese MHH 3a 2019 rom w3 rpyomer L02
«[IporrBoOIyX0I€BEIE TOPMOHAJBHBEIE IIperapaThn
cranm mpenapar Topemudpen wus momrpynmsr «LO2BA
AHTHACTPOrEHBD.

Ilo cpaBmenmo c¢ 2017 romom (0,017 DID)
norpebierne Topemudena B 2019 romy BBIPOCITO
6osee uem B 10 pas. Ciemayer OTMETHUTH, YTO OCHOBHBIM
moKa3aHWeM I IpuMeHeHuss Topemudena, B
coorBercteuu ¢ KII PK, saBnsercs par wmoJiouHOM
SKeJIe3bl, KOTOPBIM 3aHUMAET JIMJIUPYIOIIUE TO3UIIUU
B CTATHCTUYECKUX JIAHHBIX 3a00JIeBAE€MOCTH U
cvepraoctu cpenu Hacenenusa PK. ITo mammemm BHO
[20], TopemudeH TpUIMeHSIETCA IIPY TOPMOHOIABHACHMOM

METaCTATUYEeCKOM paKe TpPyau y IKEeHIIUWH B
TIOCTMEHOIIay3€e.
B  DBpuranckom — MeOUIIMHCKOM  KypHAJIE

BMJ Best Practice [21] nerapcrBemHBIi mIpemapaT
Topemudern B perxomenmanuax «Pak  MOJIOUYHOIL
sxese3ny, «MeracraTrdecknii pak MOJIOYHOM SKeJIe3bD»
He mpejcTraBiaeH. Taxkum o0pas3oM, B CBSI3U C T€M, UTO
HasHaueHne TopeMudeHa COTIacHO MEKIYHAPOIHOMY
OIIBITY MMeeT Y3KUU KPYT IOKa3aHWUN K IIPUMeHEeHUIo,
nunupytomee 1morpebiaenme Topemmpena Taxike
mpesosiaraeM HepanuoHaJabHbeIM. llpu mepecmorpe
JAHHOTO KJWHUYECKOro mporokosa B 2022 romy
npemnapar Topemuden Hapsay ¢ IpUMeHEHWEM IIPU
TOPMOHO3ABUCUMOM METACTATUYECKOM paKe TPyIu Y
SKEHIIMH B IIOCTMEHOITay3e 0003HAYeH KAK OCHOBHOM
npemnapat ¢ 100% BeposITHOCTHIO IIPUMEHEHU.
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BbiBOABDI

Taxum o6paszom, hapMaKOIIUIEMUOIOTHICCKUI
aHaIM3 TOTPeOIeHNsT TPOTUBOOIIYXOJIEBBIX IIPEITapaToB
¢ wucmosbzoBaHueM  MmeskayHapomuoir  ATC/DDD
METO/OJIOTUY BBIIBUJIA TEHIEHIIUU W JTUHAMHUKY
TOTPeOJIeHNsT IIPOTUBOOIIYXOJIEBBIX IIPErapaToB, dYTO
JTaeT BO3MOYKHOCTH ITOBBICUTEH 9 PeKTUBHOCTH pabOTHI
10 OIITUMH3AITUN JIEKAPCTBEHHOTO 00eCIIeYeHus.

PesynbraTer aHaIu3a noTpebJieHusT
OHKOJIOTMYECKUX IIPerapaTtoB ¢ y4IeToM CcIiocoda
OpUMEHEHUsI ITIOKA3aJIM YBeJIMYeHUe II0TPeOIeHUs
KaK IepopabHBIX (hOPM OHKOJIOTHYECKHUX IIPerapaToB
rpymmer «LO1» m «L02», Tak wm mapeHTepaJbHBIX
dopm. Tem He MeHee, TPEUMYIIIECTBEHHOE TIOJIOMKEHUE
3aHUMAKT [IePOpasbHbIe (POPMBI IIPOTUBOOITYXOJIEBBIX
Ipenaparos.

B paspese dapMarkoIOTHUECKHX  TPYIIL
Hambosiee TOTPEOJISIEMBIMU OKA3aJIMCh IIperapaThl
rpynn «LO1X J[pyrue mpoTHBOOIIYX0JIeBhIE IIPerrapaThn

(Tmaporcurapbamm, Wmatuauo, JlanmaTuano,
Hunoruan6, Copadernnd) u «L01B ArTHMeTab0MTH»
(MeroTpexcar, Ilurapabusx, Kamenurabus,

Temiurabun, Teradyp). B paspese MHH mautosee
norpebisiembiM mpernaparom u3 rpyons «L0O1» B 2019
roxy okasasicst Mmatuuub6, a 8 2018 roxy aunmposaan
Merorpexcar u  ['maporcuxapbamun. Hawuwmenee
moTpebJisteMbIMHU OKa3aauch npenapatbl CyHUTHHUO 1
urmodochamm.

Ilpu cpaBHeHUM TOKA3AHUN I TIPUMEHEHUS
mpenapara VmMatuHHO ~— JAHHBIX ~ OTEYECTBEHHBIX
KII ¢ norkasammsvmu BH® B ocHOBHOM oTMeYasoch
HECOOTBETCTBHE MIPUMEHEeHUsT o OCHOBHBIM
MOKAa3aHUsIM. B 9T0il CBSI3W U B CBSI3W C OTCYTCTBHUEM
MaHHBIX 1[0 TMOTpeOJIeHWI0 Ipemapara B paspese
OIIpeJIeJIEHHBIX HO30JIOTHH, JIMTUPYIOIee MoTpebIeHne
Mmartnunba Bo3MOKHO OBLIO M3-3a HEPAILMOHAJIHLHOIO
MpUMEHEeHUs JAHHOTO IIperapara.

000CHOBAHHOCTH  HA3HAYEHHMH B  MEIUIIMHCKHX
opranusanuax. 3a 2022-2024 rogpl MPaKTHYECKU
Bce mepeuncieHuble Boime KII Obuim mepecmorpeHb
u upemapar HMvatuHu® OB HCKIOYEH, KpoMe
KJIMHUYECKUX IIPOTOKOJIOB paK JKeJygKa U pak
IHAIIEBOIA.

Hawubomee morpebissemeiv u3 rpymmbr «L02» 3a
2019 rox cran mpemapat Topemudgen. B cBsau ¢ Tem, uto
HasHaveHue TopemudeHa COrJIacHO MeskIyHAPOIHOMY
OMBITY MMEeT Y3KUM KPyr IOKA3aHU K IPUMEHEHWUIO,

munupyomiee norpebsenme Topemmpena Taxske
BO3MOYKHO HepalloOHAJILHOE.
B 1memom mo pesynpraram amanmmsa He

HaOIOIaeTCsT PE3KUX W3MEHEHHM B IOTpedJIeHun
IPOTHUBOOIIYXOJIEBBIX IIPEIrapaToB, 3aKyIJIEHHBIX B
pamrkax I'OBMII, B Tom umcie B cTpyKType U o0beme

morpebsieHust  Hambosee — morpebssiemerx  TOITI-
10 mpemapatoB B paspese MHH. HawubGomee uwacro
HCIIOJIb3yeMbIe IIPOTHUBOOIIYXOJIEBbIE IIperrapaTsl

B pamrax ['OBMII 3akymaswce B COOTBETCTBHH C
nepeunem u KII. Bee cpasuenus ¢ KII nuarnoctukn u
JIeYeHUs I POBOIMIINCE C nericTByommMy Ha 2019 rox.

Koudsimkr seTEpECOB OTCYTCTBYET.

Baaromgapsocts. ABTOpHI Oomaromapar
MunwncTepcTBO 3/IPaBOOXPAHEHUS PK 3a

IIpeagocraBJIeHHbIEe MaTepuaJibl OJIdA UCCJIeJOBAHMA.

DUHAHCUPOBAHUE OTCYTCTBYET.

Braan asropos. Kounenryamusammsa — LK.
meromosorusi — [JK.; mposepra — [.JK.; dopmanbubIin
apamm3 — A.E.; gsanucarme (opurmHagbHAS YepHOBAS

moaroroBka) — LK., A.E.; manmcamme (0630p u
penaxtupoBanue) — I.JK.
Bce aBTOpEI IIPOYHUTANH, COTJIACHIIACH  C

OKOHYATEJIbHOM Bepcued pYyKOIMCH U IIOAIUCAJIN
dopmy mepemaun aBTOPCKUX IIPAB.

Bruito PEeKOMEeHJI0BaHO IIpOoBeCTUu OIIEHKY
HCIIOJIB30BAHUA IIperrapaTta Nmaruaud Ha
AuTepaTtypa
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KeliJIAeHipiaireH KejieMi mieHGepiHAe caThIl a/IFaH iCikKe Kapchbl npenapaTTapAbl TYThIHYABI TAJ1AAy
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Tyiingeme

JKaHa, Kbim6am mypameoliH icikke Kapcbl npenapammapobl eHzizydi 6ackapy damyouviH 6apavlk deHeellindezi eadep ywiH Kypdei
Macese 60/1bin Mabwl1adbel. Bip HaFblHaH mejeywinep HaHa iaHe aeyemmi HeFypaslm muimoi dapinepee Koaxcemimdinikmi kKammamacsls
emydi Ka.atiosl, anatida eKiHWI HaFbIHAH, 01ap JeHCayablk cakmay HeyleciHiy Kapicblablk mypaKmblabIFblH, AKWAHBIH KYHbIH JcaHe K010a
6ap pecypcmapdbl 20in 66y0i Kammamacel3 emyi Kepek.

JyHuedxcysinik deHcaysnvlk cakmay yibiMbl 6MIipoi cakmatimbsiH JcaHe MaHbi3dbl 0api-0apmekmepoi XanblKmblH 0eHCAYAbIFbIHA
6ipiHwi Ke3ekmezi KajxcemminikmepiH KaHarammaHobIpambiH 0apisep pemiHde aHbiKmMatiovl. Japisep aypyovlH ayblpmnaJsirbl, muimoiniei
MeH KayincisdieiHiy da/enl HcaHe canbiCmblpMabl IKOHOMUKAABIK MUiMOinik He2i3iHde maHdaaadbl.

ddebuemmepde icikke Kapcbl hpenapammapdbly Koaxcemimoiniel MeH KO/AO0aHbLIYbIHA acep ememiH ¢akmopaap 6eaziai 6ip
dapedicede AHbIKMAAFAH JcaHe MANKbIAAHFAH, 6ipak apmypi endepde icikke Kapcbl npenapammapdbl mymuiHydblH HaKmMbl deHeelii mypasbl
depekmep as.

3epmmeydiy makcamvl: Bipvigraii ducmpubvromop 2017-2019 dcwlnrdapra apHAAFAH me2iH  MedUuyUHAAbK KeMeKmIH
KenindeHdipinzeH kesiemi weHbepiHde cambin aA¥aH iCikke Kapcbl npenapammaposl mymbuiHydsl maaoay.

ddicmepi. Icikke kapcwl npenapammapdsl mymsiHydst maaday /¥ ycoinran ATC/DDD adicmemeciH natidanaHa ombipbin 1yp2i3indi.
TymoiHydbl ecenmey dcaHe maaday ywiH 6i3 2017-2019 xcvladap apansiFelHOarbl me2iH MeuUyuHANbIK KeMeKMiH kenindik bepinzeH keaemi
weHbepinde BipbiyFalli ducmpubblomop camuin aaAraH 0apiaik 3ammapobiy caHbl mypassl depekmepdi natidasaHowik. Ecenke «LO01 icikke
Kapcoel npenapammap», «L02 icikke Kapcbl 20pmoHandbl npenapammap» ATC kodbl 6ap 0HKO/102UsbIK npenapammap Kipdi.

Hamuboiceci. OHKo/102Us1bIK Npenapammapdsl mymuiHydsbl maaday Homudceaepi «L01» sxcaHe «LO2» monmapslHblH OHKOA02USNbIK
npenapammapbulHblH nepopansdi mypaepin de, napeHmepaaboi mypaepiH de mymuiHyOdblH apmKaHblH Kepcemmi. [JeceHMeH, icikke Kapcbl
npenapammapdslH nepopaaboi mypsaepi 6acsim opblHIbL A1a0bL.

KopbimbiHdel. Xaasikapaasik ATC/DDD adicmemecin KoadaHa ombipbin, icikke Kapcbl npenapammapdbl mymuiHydsbl maaday
icikke Kapcul npenapammaposl mymuiHydblH MeHOeHYusAapbl MeH OUHAMUKACbIH aHblKMadbl, 6y/1 OHK0/102Uus10aFbl 0apinik Kammamacsls
emydi oHmatiiaHobIpy 60UbIHWA HCYMbICMbIH MUIMOiniziH apmmulpyFra MyMKiHOIiKk 6epedi. OHKo102Us1bIK Npenapammapdbly nepopaaboi
mypepiH 0e, napeHmepaab0i myp.epii de mymoulHydblH ApMKAHbL AHbIKMA/10bL. COHbLMEH Kamap e Ken mymaulHbl1amblH npenapammapobl
K0/10aHy KepcemkiwumepiHiy kelibip calikeccizdikmepi aHbIKMA0bL.

Tytiin ce3dep: icikke Kapcbl npenapammap, icikke Kapcbl npenapammapobl ymbimMObl K0/0aHY, 0apijsik npenapammapdbl
marativiHday, npenapammapdsl 6ackapy, A1¥ ATC\DDD adicmemeci.
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Abstract

Managing the introduction of new, expensive cancer medicines is a challenge for countries at all levels of development. On the one hand,
payers want to ensure access to new and potentially more effective medicines; on the other hand, they need to ensure that their health systems are
financially sustainable, provide value for money and allocate available resources equitably. WHO defines essential medicines as those that meet
the priority health needs of the population. Medicines are selected on the basis of disease burden, evidence of efficacy and safety, and comparative
cost-effectiveness. Factors influencing the availability and use of anticancer medicines have been identified and discussed to some extent in the
literature, but data on the actual consumption of anticancer medicines in different countries are scarce.

Objective: Analysis of the consumption of anticancer drugs imported by the Unified Distributor as part of the guaranteed volume of free
medical care for 2017-2019.

Methods. Consumption of anticancer drugs was analyzed using the ATC/DDD methodology recommended by WHO. To calculate and
analyze consumption, data on the number of medicines purchased by the Single Distributor within the guaranteed volume of free medical care
for the period 2017-2019 were used. Oncological drugs with ATC code "L01 Antineoplastic drugs", "L02 Antineoplastic hormonal drugs" were
included in the calculation.

Results. The results of the analysis of consumption of oncological drugs taking into account the route of administration showed an
increase in the consumption of both oral forms of oncological drugs of the "L01" and "L02" groups and parenteral forms. However, the oral forms
of antitumor drugs occupy a preferential position.

Conclusion. Analysis of the consumption of anticancer drugs using the international ATC/DDD methodology revealed trends and
dynamics of consumption of anticancer drugs, which makes it possible to improve the efficiency of work to optimize drug supply in oncology. An
increase in the consumption of both oral and parenteral forms of oncological drugs has been identified, as well as certain inconsistencies in the
indications for the use of the most consumed drugs.

Keywords: anticancer drugs, rational use of anticancer drugs, prescribing, medicines management, WHO ATC\DDDD methodology.
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Abstract

Proper organization of the system for providing medical care to patients with cerebral stroke will reduce mortality and reduce the level
of disability. All activities are aimed at creating unified principles of diagnostic approaches and management of patients with stroke. A significant
role is given to primary prevention by optimizing the system of medical care for stroke patients. Coordinating centers for cerebrovascular
pathology and stroke are being created

The purpose of our study is to analyze cases of hospitalization of patients with acute cerebrovascular accidents from 2012 to 2022 in
Almaty city.

Methods. A retrospective study was conducted. The data analysis period was from 2012 to 2022. The analysis data included the age of
the patients, the days spent in bed, the outcome of the disease, emergency or planned admissions. Data analysis was carried out using SPSS 13
program.

Results.The age of patients with acute cerebrovascular accidents fluctuated within 10 years in the range of 59.8 as well as bed days was
11.46. The number of the emergency hospitalization was higher in comparison to planned; however, it was positive dynamics last five years. In
addition, from 2012 the mortality rate decreased whereas recovery increased which means there are better results and accept to health facilities.

Conclusion. The introduction of stroke programs, as well as improvements in primary health care, have allowed us to improve care for
patients. While the prevention and treatment programs still need to be continually improved, taking into account age, gender, risk factors and
other factors.
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Introduction

Acute cerebrovascular accident is one of many
other pressing problems around the world with
depressing rates of morbidity and mortality, as well
as disability. Stroke is characterized as a neurological
deficit associated with acute focal damage to the
central nervous system from a vascular cause [1].
Cerebrovascular disease, which includes ischemic and
hemorrhagic stroke, is the third most common cause
of death worldwide, with a mortality rate of 86.5 per
100,000 person-years [2]. More than 700 thousand
people suffer from stroke each year in the United
States, up to 500 thousand people in Canada, up to 1
million people in the European Union, and in the world
the number of cases can reach 10 million. The average
prevalence of stroke is 200 cases per 100 thousand
population annually, although it varies in different
regions and depends on race and many other factors

(3].

A systematic and meta-analysis found that over
the past 40 years, the overall incidence of intracerebral
hemorrhage is 29.9 per 100,000 person-years, which
has not decreased worldwide, where the incidence in
Asian populations is significantly higher than in other
continents [4]. Another systematic review found that
the cumulative incidence of intracerebral hemorrhage
was highest in lower-middle-income countries [5].
Epidural hematomas are present in approximately 2%
of patients with traumatic brain injury and account
for 5% to 15% of fatal head injuries. The incidence of
subdural hematoma is estimated to be between 5%
and 25% of patients with major head trauma, while

Methods

The analysis was carried out based on data from
the Salidat Kairbekova National Research Center for
Health Development in Almaty. Cases were analyzed
according to International Disease Classification Code
10 (ICD-10):

+160.0- 160.9 (Subarachnoid haemorrhage);

+161.0-1 61.9 (Intracerebral haemorrhage);

+163.0-163.9 (Cerebral infarction);

+169.0-169.4 and 169.8 (Sequelae of
cerebrovascular disease);
Results

Our analysis showed that the age of patients
with acute cerebrovascular accidents fluctuated within

subarachnoid hemorrhage accounts for approximately
5% of all strokes and occurs in approximately 2 to
25 per 100,000 person-years among persons over 35
years of age, and also, intraparenchymal hemorrhages
account for 10% to 20% of all strokes [6]. The authors
note that globally in 2019, the cost of lost wealth due to
stroke was $2059.67 billion, or 1.66% of global GDP; of
the subtypes for ischemic stroke was $882.81 billion)
for intracerebral hemorrhage was $212.36 billion US
dollars, for subarachnoid hemorrhage [7].

In the Republic of Kazakhstan, strokes are in
third place in terms of prevalence after diseases of the
circulatory system and malignant tumors. According to
statistics, in 2015, more than 40 thousand Kazakhstanis
suffered a stroke, of which in 24% of cases it was fatal.
The incidence in the country ranges from 2.5 to 3.7
cases per 1000 people per year, and the mortality rate
ranges from 100 to 180 cases per 100 thousand people,
and disability is 104.6 per 100,000 population [8].

Over the past decade, a number of programs
and a road map have been introduced to improve
the provision of medical care for diseases of the
circulatory system, stroke, and injuries in the Republic
of Kazakhstan for 2022-2023 [9]. In addition, new
treatment methods have been introduced in the
regions, as well as high-tech medical services to reduce
deaths from heart disease, including stroke and other.

The purpose of our study is to analyze cases of
hospitalization of patients with acute cerebrovascular
accidents from 2012 to 2022 in Almaty city.

+ 170.0- 170.2 and 170.8, I 70.9 (Atherosclerosis);
+ 178.0- 178.1 and 178.8 (Diseases of capillaries).

The data analysis period was 10 years from
2012 to 2022. The analysis data included the age of
the patients, the days spent in bed, and the outcome
of the disease. The analysis also included data from
emergency or planned admissions. Data analysis was
carried out using SPSS 13 program.

The study approved at local ethics committee of
the Kazakh National Medical University.

10 years in the range of 54.49 years and 61.97 years
(Table 1).

Table 1 - Characteristics of patients with acute cerebrovascular accidents

Age of patients Bed days spent
Years N
Mean+ Std. Deviation Mean+ Std. Deviation

2012 63 54.49+25.01 10.2149.76
2013 124 50.24+24.52 10.88+10.26
2014 142 60.2+15.38 14.09+31.66
2015 185 58.79+16.73 12.85+12.64
2016 269 61.07+14.86 11.37+8.93
2017 262 61.4£15 10.72+8.39
2018 251 61.49+15.07 11.9+8.3
2019 179 61.97+£15.48 12.79+£13.1
2020 89 63.34+13.29 8.63+6.95
2021 108 57.67+20.11 10.59+6.87
2022 191 59.73+£13.88 10.094+6.47
Total 1863 59.8+16.84 11.46+£12.64
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In general, it is worth noting that the number of
patients in this nosology group grew from 2012 to 2017
from 63 cases to 269, after which there was a sharp
decrease until 2020 (89 patients), and then increased
to 191 cases in 2022. Over the course of ten years, the
average bed days of hospitalized cases was 11.46 days.
However, the largest number of days is observed in

2014 and 2019 (Table 1).
952 ga3s 95.8
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Cases of emergency hospitalization of patients
with this category of nosology are higher than planned
ones, which is due to the specifics of the disease.
Nevertheless, there is a positive trend in reducing
emergency hospitalization cases from 95.2 in 2012
to 53.9 in 2022. The peak increase in cases of urgent
hospitalization was 99.4 in 2019 (Figure 1).
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Figure 1 - Type of hospitalization from 2012 to 2022

Treatment outcome was taken into four
categories as death; recovery; no change; and
deterioration. The mortality rate was high in 2012
and 2013, but subsequently the dynamics changed to

decrease until 2020. The decline was from 50.8% to
15.3% between 2012 and 2017, followed by an increase
in 2020 to 27.0%, then a decrease to 14.7% by 2022
(Table 2).

Table 2 - Treatment outcome in four categories during 2012 to 2022

Yoars Death Recovery No change Deterioration
N % N % N % N %

2012 32 50.8 29 46,0 2 3.2 0

2013 63 50.8 58 46,8 1 0.8 2 1.6

2014 41 28.9 90 63.4 11 7.7

2015 50 27.0 129 69.7 6 3.2

2016 62 23.0 192 71.4 15 5.6

2017 40 15.3 180 68.7 41 15.6 1 0.4

2018 47 18.7 189 75.3 15 6.0

2019 38 21.2 123 68.7 18 10.1

2020 24 27.0 59 66.3 6 6.7

2021 22 20.4 81 75.0 5 4.6

2022 28 14.7 154 80.6 9 4.7

Regarding recovery cases, the indicator has
changed in a positive direction. Patients who were
cured in 2012 and 2013 were about 46.0%. However,
by 2022 this figure increased to 80.6%. However, there
were less downturns between 2019 and 2020 (table 2).

There are cases when the patient's condition

2022

remains unchanged. This indicator varied between
3.2% and 6.7%. However, in 2014, 2017, 2019, the
rate was above average and amounted to 7.7%, 15.6%
and 10.0%, respectively (table 2). Deterioration was
identified in few cases in 2013 — 1.6% as well as in 2017
—0.4%.
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Figure 2 - Hospitalization of residents of Alimaty and non-residents
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Since the city of Almaty is a metropolis where
medical organizations of the republican level are
located, patients from other cities are accordingly
observed. Thus, in dynamics we see that compared to
2012, the number of nonresident patients decreased
from 31.4% to 17.5%, where the peak of the decrease

Discussion

Assessing and monitoring the country’s socio-
demographic indicators is a necessary procedure
when planning medical expenses for the quality
provision of planned and emergency care for acute
cerebrovascular accidents. Overall, the studies show
that average hospital stays were about 10 days,
which is consistent with our data. It is also noted that
women have a lower number of days compared to men
[10,11]. Stroke can affect people of any age, although it
has traditionally been perceived as a disease of older
people, with incidence doubling every ten years after
age 55 [12]. In recent years, the average age of stroke
patients has been decreasing, and the incidence of
strokes and hospitalizations among young people has
been increasing worldwide [13,14]. Octavian Paun co-
authors note that most often stroke occurs in people
over 50 years of age. Our study also found that patients
were hospitalized at this age [15].

Mortality rates were high in 2020, most likely
due to the COVID-19. Research confirms the negative
impact of COVID-19 on the condition of patients with
stroke and cerebrovascular diseases, which are a risk
factor for the deterioration of the health [16,17,18].

The idea of risk factors today is scientifically
substantiated and is based on assessing the likelihood
of developing acute cerebrovascular accidents
depending on clinical, biochemical and many other

Conclusion

Prevention and treatment still need to be
continually improved, taking into account age, gender,
risk factors and other factors. The introduction of stroke
programs, as well as improvements in primary health
care, have allowed us to improve care for patients with
acute cerebrovascular accidents, but targeted strategies
must be gradually developed in the future.

Reference

was 8.1% in 2015. This decrease is associated with
the development of high-tech services and stroke care
programs in the country, within the framework of
which regional-level hospitals began to introduce the
latest treatment methods and technologies.

characteristics, including the environment. It was
found that often the first symptoms of a stroke,
headache, are often overlooked, and therefore there is
a risk of emergency hospitalization. In our study, the
proportion of emergency hospitalization is still higher
than planned; accordingly, measures are required to
improve the knowledge of medical specialists on the
symptoms of this nosology, for timely detection and
diagnosis, and therefore the provision of assistance
[19]. In a study of two million adults discharged from
the emergency department with a primary diagnosis
of headache, 0.5% were hospitalized for a major
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Secondary complications after intracerebral
hemorrhage (ICH) can worsen outcome and are
associated with early death. Of 10,029 patients with
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incidence of secondary complications was 39.9% of
which were pneumonia (15.1%), cerebral edema (6.5%),
cardiac decompensation (5.9%), urogenital infection
(5.5%), hydrocephalus (4.6%), epilepsy (3.4%) and
rebleeding (3.4%) [21]. In the future, it is necessary to
study the frequency of complications that possibly lead
to deterioration of the condition; in particular, for our
study, the years where the rate of deterioration was the
highest would be relevant.
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Tyhinaeme

Llepebpanvobl uHCya1bMNEH ayblpamblH HAyKACMapra MeduyuHaablK Kemek Kepcemy icylieciH Oypuic ylbimdacmulpy 64imMoi
asatimyra jxcaHe Myzedekmik deHeelilH momeHdemyee MyMKiHOIK 6epedi. bapavlk ic - wapaaap duazHOCMUKAAbIK macindepdiy 6ipbiyFal
KarudammapulH KypyFa JcaHe UHCYJAbMmneH ayblpambulH Haykacmapdwl 6ackapyra 6areimmanraH. HHCynbmneH ayblpambslH HAyKacmapra
MeOQUYUHANbIK KOMeEK Kepcemy dicylieciH oymatiiaHdblpy apKblabl aFawKkbl npo@PuiaKkmukara Maybl3dsl pes bepiaedi. Llepebpo8ackyasipavlk
namo./102us JcaHe UHCYyAbm GolbIHWA yiiiecmipy opmaablkmapbl Kypblayod.

bi3diy 3epmmeyimizdiy makcamol 2012-2022 xcol1oap apaaviFrbiHoa Aamamel KaaacblHOa Mu KaH alHAAbIMbL Jicimi 6Y3blLAFaH
nayuenmmepoi emoeyze Hamrbl3y HaroauaapbiH manoay 60vin mabwvlaadbl.

9ddicmepi. Pempocnekmuemi 3epmmey dicypzizindi. [Jepekmepdi manday keseHi 2012 scolndan 2022 xcvlara detlin 6010wl Taaday
depekmepi nayueHmmepoiH HcacblH, mecekme emkizzeH KyHOepiH, aypyobly HOMUNCECTH, WYFbLA HeMece JHOoCnap/bl AypyXaHara Jdcamkbi3yobl
Kammuolobl. [Jepekmepdi maaday SPSS 13 6ardapaamacet apKbLabl scypeisinoi.

Hamuoicenep. XKeden yepebposackyasapavlk 6y3vlayaapbl 6ap HaykacmapowiH scacwl 10 ol iwinde 59,8 duanasonviHda e32epoi, an
mecek kyHdepi 11,46 60.10bL. LllyFbin aypyxaHara jHcamkbl3y HHOCnapAaHFAHMEH CaAbICMbIPFaAHOa HoFapul 601061, 6IpakK coHFbl bec Jcvlada
6y/1 o4 duHamuka 60.10bl. CoHbimeH Kamap, 2012 xcvladan 6acman eaim-dicimim deHeelii memeHOedi, an KaanbIHA Keamipy ecmi, 6y HcaKCbl
Homuoicesep MeH MeQUYUHAIbIK MeKeMeaepae Kabbl10aydul 6i10dipeodi.

KopbimbiHobl. HHcynbmmi emdey 6ardapaamanapbit eHeisy, coHoat - aK aAFauKsl MeOUYUHAIbIK - CAHUMApJIblK KeMekmi scakcapmy
nayueHmmepze Kymim kepcemyoi scakcapmyra MyMKiHOIk 6epoi. AndviH any scaHe emoey 6ardapaamanapsl aai de jHacbiHa, HCbIHbICLIHA,
Kayin gakmopaapbiHa scaHe backa gakmop.aapra 6atinaHbicmel yHeMi scemindipyodi Kasjcem emeoi.

TytiH co30ep: Mu KaH atiHAMbLMbIHbIH JCiMi 6Y3bLAYbl, UHCYAbM, AYPYXAHAFA JCAMKbI3Y, mecek - kyHdep, Kazakcmar.
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Pe3some
l'lpasu/leaﬂ opeaHusayus cucmembsvl OKa3aHus Meduuuchoﬁ nomowu nayueHmam ¢ ueperaﬂbelM UHCY/1bIMOM no3e0/aum

CHU3UMb CMEPMHOCMb U CHU3UMb  YyposeHb UHeaAudHocmu. Bce meponpusmusi HanpaseseHbl Ha co30aHue eJdUHbIX NPUHYUNOS
duazHocmu4eckux nodxodoe u eedeHus NAYUEHMO8 C UHCYAbMOM. 3HAYUMENbHAS PO/b 0MeoJdumcsl nepeuyHoll npoduiakmuke nymem
onMuMU3ayuUU cucmemul 0KA3aHUusl MeOUYUHCKOU NOMOWU nayueHmam, nepeHecwuMm uHcyaom. Cozdaromess KoopouHAyUOHHbIE YeHMpPbl NO
YepebposacKyAapHOl NAMoA02UU U UHCYAbMY.

lleﬂb}o Hawezo ucca1edo8aHusl S6/15€mcs aHAAU3 cayvaes cocnumaJausayuu nayueHmos ¢ ocmpbimMu HApyweHuiaMu Mo3208020

KposoobpaweHusi 8 nepuod ¢ 2012 no 2022 200 8 copode AamamuL.

Memodul. Buiio npogedeHo pempocnekmugHoe uccaedosanue. Ilepuod ananusa daHHwlx cocmagasa ¢ 2012 no 2022 2o0. [lanHbie

aHa/au3sa eK/arnvaau eo3pacm nayueHmaos, 6Hu, npoeedeHHble e nocmesu, ucxod 3(160./!@60Huﬂ, IKCMPEHHY U/1uU n/a1aHo8yro ecocnumaJ/ausayuro.

Pesy/lbmambl. Bospacm nayueHmosg ¢ ocmpuiMu HapyuweHusimu mMo3208020 Kpoeoo6pau4eHuﬂ Kose6ascsi 8 mevenue 10 sem 8

duanasoHe 59,8, a koauvecmeo koliko-OHell cocmasuao 11,46. Koauuecmeo skcmpeHHbIX 20cnumaau3ayuill 6ul10 eblule N0 CPABHEHUIO
€ 3aN/AAHUPOBAHHLIMU, 00HAKO 3a  NOC/AedHUe Nsimb Jiem 3mo 6blaa nosoxcumenvbHas ouHamuka. Kpome mozo, ¢ 2012 200a yposeHb
CMepMHOCMU CHU3UJICS, 8 MO 8peMsi KAK 8bI300p0os/ieHUe Y8eAUYUI0Ch, MO 03HAYaem Jyquue pe3yabmamsl U npuem 8 mMeduyuHcKue
yupesicoeHust.

Bvigodbl. BHedpeHue npozpamm no 6opboe ¢ UHCYAbMOM, a MakKice ya1y4ueHus 8 Nep8uyHoll MeouKo-CaHumapHou NOMouu no380AUNU

HAaM yayvwums yxod 3a nayueHmamu. B mo epems kak npozpammel npouaakmuku u e4eHus: No-npexcHeMy Hyxcoaromecs 8 N0CMossHHOM
CO08epueHCMe08aHUU C y1emoM 803pacma, noad, pakmopoe pucka u opyaux pakmopos.

Kntouesvle caosa: ocmpble HapyuweHus M03208020 KpOGOO6an4€HuH, UHCYAbM, 2cocnumaausayus, KOﬁKO-dHlI, Kazaxcmat.
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Abstract

Aging is accompanied by cognitive decline, which can lead to dementia. The prevalence of dementia is projected to increase in the next
decade due to increased life expectancy.

A literature search was conducted to identify studies on cognitive impairment as a medical and social problem, prevention, and risk
factors published from 2013 to 2023 (10 years). The online databases PubMed, Google Scholar, Scopus, and Web of science were used to search
the literature.

Mental health problems are underestimated by health professionals and the elderly themselves, and the malady associated with this
problem makes people reluctant to seek help.

Clinically, cognitive impairment can cause serious social, occupational impairment. Lifestyle and cognitive therapy can improve
memory at least as well as drug therapy. Many researchers have studied risk factors for cognitive impairment. Among them, the main ones are
age, cholesterol, high blood pressure, obesity, depression, education, nutrition, sleep, mental state, physical and social activity. Comprehensive
screening of clinical, cognitive and functional areas of fitness is mandatory for older people in order to eliminate modifiable risk factors through
specially designed rehabilitation programs. Cognitive impairment is one of the important medical and social problems in modern society, as it is
a condition preceding dementia. The observed aging of the world population contributes to the risk of an increase in the prevalence of cognitive
impairment.
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Infroduction

By 2050, the World Health Organization (WHO)
estimates that there will be 2 billion people over the
age of 60 in the world [1]. Particularly rapid population
aging is occurring in low- and middle-income countries.
Persons of elderly and senile age can be easily attributed
to the risk group for the occurrence of mental disorders.
This is due both to the physiological processes occurring
in the body from a certain age, and to psychological
and social factors. Aging is accompanied by cognitive
decline, which can lead to dementia. The prevalence of
dementia is projected to increase in the next decade due

Literature Search Strategy

A literature search was conducted to identify
studies on cognitive impairment as a medical and social
problem, prevention, and risk factors published from
2013 to 2023 (10 years). The online databases PubMed,
Google Scholar, Scopus, and Web of science were used

to increased life expectancy.

The main consequences of cognitive impairment
in the elderly include impaired quality of life, loss of
social functions, and eventually dependence on home
care or hospitalization, which entails huge financial
resources from the public health system [2].

A literature search was conducted to identify
studies on cognitive impairment as a medical and social
problem, prevention, and risk factors published from
2013 to 2023 (10 years).

to search the literature. Only peer-reviewed articles in
English that mentioned “prevention, risk factors for
cognitive impairment” were taken into account. Study
selection process is presented in Figure 1.

| Potentially relevant studies in the initial search: 1088 |

| Studies after reviewing the title: 231 |

i Excluded after reading for the title: 857 |

H Excluded after reading abstract for irrelevant topic: 134 |

| Studies after reviewing the full paper: 43 |

| Studies after reviewing the abstract: 97

| studies included in the final review: 36 |

Figure 1 - Study selection process flow chart

Cognitive impairment as a medical and social problem

The global prevalence of dementia is 1.2-7.2%
[3], and the population of older people with dementia
is expected to increase in line with global aging. The
reported proportion of people with mild cognitive
impairment (MCI) is 5.0% - 36.7% higher than the
proportion of people with dementia; however, most
cases of MCI and dementia in the elderly often remain
undiagnosed and unrecognized [4]. The number of
people over 65 years of age is increasing everywhere
[5]. All over the world, the population is rapidly aging.
Between 2015 and 2050, the proportion of the world's
population over 60 is expected to nearly double, from
12% to 22%. Mental and neurological disorders in the
elderly account for 6.6% of total disability for this age
group. Approximately 15% of people aged 60 years and
older suffer from mental disorders [6].

Dementia is a syndrome, usually chronic or
progressive, in which there is deterioration in memory,
thinking, behavior, and the ability to carry out daily
activities. It mainly affects the elderly, although it is not
a normal part of aging. An estimated 50 million people
worldwide are living with dementia, almost 60% living
in low- and middle-income countries. The number of
people with dementia is projected to reach 82 million
in 2030 and 152 million in 2050 [7]. Today there are

serious social and economic problems associated with
the direct costs of medical, social and informal care
related to dementia. In addition, the physical, emotional
and economic pressures can cause great stress for
families and caregivers of people with dementia.
Therefore, there is a need for support from the health
system of the social, financial and legal systems for
both people with dementia and those who care for them
[8]. Health services deal with a large number of elderly
patients. Although the vast majority of elderly people
have fairly good health and lead an active lifestyle, a
significant number of them are at risk of developing
various chronic conditions and mental disorders,
including dementia. It is estimated that 46.8 million
people worldwide suffer from dementia, which causes
a serious burden on medical, social and informal care
[9]. One of the clinical conditions preceding dementia
is cognitive impairment (CI). In fact, one-third of CI
patients are thought to develop dementia. Thus, early
detection of CI may provide several benefits, including
early diagnosis of dementia and access to treatment,
delay or even reversal of CI [10]. The United Nations
(UN) has not yet proposed a clear criterion for defining
old age, but as a general rule, people aged 60 and over
are classified as older people.
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Although some degree of memory weakness is
normal in older age, the term "dementia" is also used to
refer to memory decline and forgetfulness among this
age group. Since the symptoms appear gradually, they
may not attract attention for a long time, and thus,
it can be misinterpreted that such behavior is part of
the aging process. It is noted that the prevalence of
CI exceeds 40% among the elderly [11]. On the other
hand, the existing term "mild cognitive impairment"
describes the course of a neurodegenerative disease in
which cognitive functions are not normal compared to
age expectations, but daily functions are not impaired
to qualify for a diagnosis of dementia [12].

Individuals with MCI have subjective cognitive
complaints that are usually corroborated by an
informant, preserved general cognitive functioning,
impairment in one or more cognitive areas (memory,
attention-executive function, visuospatial skills, and/or
language), and essentially lead normal daily activity.
MCI remains a clinical diagnosis, aided by a thorough
history, neurologic examination, mental status
screening, and formal neuropsychological testing
[13]. MCI is not synonymous with Alzheimer's disease
(AD) and does not always lead to dementia. Universal
screening for certain age groups would be ideal, but is
currently limited due to a lack of established guidelines,
ignorance of clinicians, and time and cost constraints.
There are currently no pharmacological treatments
that have proven to slow or treat the progression of MCI
to dementia; however, there is evidence that lifestyle
modifications, including diet, exercise, and cognitive
stimulation, can be effective [14].

Along with physicians, nurses play an important
role in the diagnosis and post - diagnosis periods for

patients with early CI. Older people living in rural
areas are often left behind, while their stories can
provide information to help nurses better provide
early interventions to improve cognitive health [15].
Primary health care (PHC) should be the place for early
detection of MCI and dementia; however, a significant
part of these processes still remains unattended. Family
physicians may not have enough time or experience for
cognitive testing. Caring for a patient with cognitive
and neuropsychiatric disorders is a certain stress, and
caregivers of patients with dementia subsequently
experience severe psychological stress, reduced life
satisfaction and progression of depression. This means
that dementia is not only a neurological disease, but
also a serious public health problem [6].

MCI is an intermediate stage on the trajectory
from normal cognitive health to dementia. Patients
with MCI have a high rate of dementia progression over
a relatively short period [16-18]. Even among people
who return to normal cognitive activity at some point
in time, the incidence of subsequent MCI or dementia is
higher than among those who have never suffered from
MCI. In addition to MCI, the other two classifications
include cognitive impairment without dementia, which
covers a wider range of cognitive impairment, and MCI
due to AD, primarily identifying people with AD [19].

Mental health problems are underestimated
by health professionals and the elderly themselves,
and the malady associated with this problem makes
people reluctant to seek help [7]. Clinically, cognitive
impairment can cause serious social, occupational
impairment [20].

Prevention of cognitive impairment in the elderly

One possibility of increasing the average age in
the population and preventing cognitive impairment is
the optimal diet. Of the various dietary components,
vitamins B9 and B12 are thought to contribute to
the optimal course of aging [12]. Morimoto S.S. et al.
have developed some types of computerized cognitive
remediation (CCR) based on neuroplasticity that target
the brain regions responsible for executive functioning,
and preliminary studies are encouraging [20].

of a
and

A japanese study compared the effects
combination of soy peptide supplementation
exercise on cognitive function in older adults. The
randomized, unblinded, controlled clinical trial
involved 67 participants aged 60 years or more with
non-cognitive dysfunction, who were divided into two
groups according to the intervention method: the
exercise group (Ex group, n=36) and the exercise plus
nutrition group (Ex group) + Nt, n=31). The Ex group
performed a memory exercise for 15 minutes and an
aerobic exercise for 45 minutes once a week for 90 days.
The Ex + Nt group completed the same workout plus
received soy peptide for 90 days. Mini-Mental Status
Score, Track Making Test A/B Score, Skeletal Muscle
Mass Index, Grip Strength, Gait Speed, and Geriatric
Depression Scale were measured at baseline and
after the intervention. A two-way analysis of variance
was performed to compare between pre - and post-
measurements to determine intervention effects. The
significance level was set at < 5%. A combination of
exercise and soy peptide supplementation was effective
in improving some of the cognitive performance [21,
22].

Since there 1is currently no effective
pharmacological treatment for subjective cognitive
decline and MCI, modifiable risk factors for cognitive
decline and dementia have received increased attention
in the literature as a focus for clinical trials. Physical
activity is one of the strongest protective lifestyle factors.
In the future, research is needed to help provide specific
recommendations for exercise intensity, effective
strategies to promote behavior change [23, 24]. In the
absence of treatment options, WHO emphasizes that
effective prevention strategies are key to countering
the dementia epidemic. Considering the complex
nature of dementia, trials that simultaneously target
multiple risk factors should be particularly effective for
prevention. However, only a few such multicomponent
trials have been launched so far, and they have shown
promising results [25].

Cognitive decline and dementia are serious
threats to the independence and quality of life of older
people. Therefore, identifying interventions that help
maintain cognitive function in older adults or reduce
the risk of dementia is a research priority. Cognitive
training uses the repetitive practice of standard
exercises that target one or more cognitive areas and is
designed to maintain optimal cognitive function. There
is evidence that computer-assisted cognitive training
for at least 12 weeks has a beneficial effect on cognitive
function in healthy adults aged 65 and over [26].
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The mental health of the elderly is enhanced
by active and healthy aging, including conditions that
allow them to lead a healthy lifestyle. The prerequisites
for meeting their needs are:

- safety and freedom;
- supportive housing policy;
- social support;

- medical and social programs intended for
persons suffering from chronic or recurrent mental
illnesses;

- elder abuse prevention programs.

Equally important is long-term care for older
people with mental health conditions [7].

In order to maintain autonomy and social
participation, it is recommended that the elderly
themselves perform their daily activities. Daily activity
is recognized as one of the most effective factors in
maintaining the health and success of the elderly [11].
Cognitive memory training, in turn, may improve
memory function in older people with MCI, as it is
assumed that brain plasticity is preserved in them
[27,28].

The available data confirm that lifestyle and
cognitive therapy can improve memory at least as well
as drug therapy. A number of researchers believe that
daily activity is recognized as one of the effective factors
for maintaining health and success by the elderly.

Risk factors for the development of cognitive impairment

Multiple mental health risk factors are allowed
at any point in life. Older people experience not only
the stresses of life that are common to all people,
but also the stresses that occur later in life, such as
significant permanent loss and decline in functional
abilities. For example, older people may experience
decreased mobility, chronic pain, weakness, or other
health problems for which they require long-term care.
All of these stresses can lead to isolation, loneliness
or psychological distress for them [7]. Factors such
as cholesterol levels, high blood pressure, obesity,
depression, education, diet, sleep, mental health, and
physical and social activity also play a role [11].

In a study conducted in Ecuador, the prevalence
of CI was higher with age > 65 years and low level of
education. Significant risk factors such as hypertension,
diabetes mellitus and illiteracy, which are the most
common, were identified [10].

Another risk factor for dementia is smoking,
which, together with vascular changes caused by
atherosclerosis, can account for almost 40% of all cases
of dementia [12]. It has been shown that the decline
in cognitive health is probably inextricably linked to
many aspects of general health, namely, cardiological
status, mental health (depression), chronic pain
and mobility, at least among the elderly. When these
problems are present, social functioning can also suffer
[29]. Subjective cognitive decline (SCD) is common
in older adults and may be an early marker of future
cognitive decline. Studies by spanish, australian,
brazilian and american scientists show that SCD is
more closely associated with concomitant symptoms of
depression than with objective cognitive characteristics
in non-hispanic whites, but it is unknown whether the
associations of SCD, cognitive functions and depression
are manifested differently in Spanish - speaking
elderly people [30,31]. The prevalence of MCI in adults
aged >65 years 1s 10-20%; the risk increases with age,
and men are at higher risk than women. International
studies indicate the impact of gender differences on
cognitive functioning [32]. In older patients with MCI,
clinicians should consider depression, polypharmacy,

Conclusions

Thus, cognitive impairment is one of the
important medical and social problems in modern
society, as it is a condition preceding dementia. The
observed aging of the world population contributes to
the risk of an increase in the prevalence of cognitive
impairment. Therefore, PHC should be a place for early
detection of MCI and prevention of dementia. Thus,

and uncontrolled cardiovascular disease risk factors
that may increase the risk of CI and other adverse
outcomes [33].

International studies show the impact of gender
differences on cognitive functioning. It was found that
the number of cases of moderate cognitive impairment
per year in men was higher than in women. Men, on
the other hand, had a higher incidence of mild cognitive
impairment. An important difference between women
and men was a significantly higher representation of
depression. Women are at greater risk of developing
dementia associated with Alzheimer's disease,
while men are at greater risk of developing vascular
dementia [34]. Thyroid hormones have been reported
to be associated with cognitive decline and AD. An
association has been shown between thyroid function
and cerebral blood flow in patients with AD. The present
study showed the association of thyroid-stimulating
hormone with regional cerebral blood flow in the group
of individuals with MCI and the association of free
trilodothyronine with regional cerebral blood flow in
the group of individuals with AD [35].

The available data suggest that a significant
proportion of cases of age-related cognitive decline and
dementia can be prevented by changing risk factors,
including education, depressive symptomatology,
physical activity, social activity and participation in
cognitive-stimulating activities.

Many researchers have studied risk factors for
cognitive impairment [12,17,18]. Among them, the main
ones are age, cholesterol, high blood pressure, obesity,
depression, education, nutrition, sleep, mental state,
physical and social activity. They show that cognitive
impairment is inextricably linked with many aspects of
general health. Carers often focus only on the physical
needs of the patient. Social interaction or hobbies are
often neglected, which is a major problem. Therefore,
a comprehensive screening of clinical, cognitive and
functional areas of fitness is mandatory for older people
in order to eliminate modifiable risk factors through
specially designed rehabilitation programs.

timely detection and adequate treatment of cognitive
impairment can improve the quality of life of patients,
their close relatives and caregivers.
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Tyninaeme

Kapmaio koenumuemi Kabinemmiy memeHdeyimeH 6ipze scypedi, 6y 0eMeHYusiFa akeayi MyMKiH. [leMeHyUsiHbIH mapaaybl emMip cypy
V3aKMbIFbIHbIH apMyblHA 6al1aHbICMbl KeeCl OHicbL10bIKma apmadsl den 604xcaHyda.

OHotcbln0biK, aFHU 2013-2023 d#cbln10ap apaabiFblHOA HAPUSAAHFAH KOZHUMUBMI 6Y3blayaap MeOUYUHAAbIK JHCaHe dJeyMemmik
npo6sema peminde, aA0blH a1y JicaHe Kayin-kamep pakmopaapvl mypaawvl 3epmmeynepoi aHblkmay ywiH ade6uemmepdi i3dey dicypeizinoi.
ddebuemmepdi i3dey ywin PubMed, Google Scholar, Scopus scane web of science onaalin depekkKop/iapsbl natidanaHvladbl.

[cuxukanvlk deHcaynblk Maceaenepit [JeHcayavlk cakmay MamaHdapsl MeH Kapmmapduly e30epi 6aranamaiiosl JcaHe 6ya Maceneze
6atinanbicmyl aypy adamoapobl KOMeK CypayFa KYAblKCbl3 emeoi.

Kaunukanwlk kKozHumuemi 6ysblLayaap ayblp ajeymMemmik xcaHe Kacibu 6y3vlLayaapdsl myodbipybl MyMKiH. OMip cypy caambl MeH
KozHUmMuemi mepanusi, kem dezeHde, 0apinik mepanusi CuskKmul ecme cakmay Kabinemin scakcapma aaadel. Kenmeezen zepmmeywinep
KozHUMuemi 6y3ulaynaposiy Kayin-kamep ¢akmopsapuiH 3epmmedi. Oanapdsiy iwinde xcac, XonecmepuH deqzelil, HOFAPbl KAH KbICbIMbl,
cemizdik, denpeccus, 6inim, mamakmawy, ylkbl, NCUXUKAAGIK KYU, GUUKAILIK JHcaHe a/eymemmik 6esnceHOinik Hezi3eli 601bin Mabbliadbl.
ApHaiivl a3ipsneHzen oHaamy 6ardap.aamanapwsl apKblabl e3zepmisemin Kayin-kamep (pakmopaapelH #0100 MAKcamvlHOA e20e i acmarbl
adamoap ywiH KAUHUKAAbIK, KOZHUMUBMI xcaHe (hyHKYUOHANObIK OeHe WbIHbIKMbIPY CANACbIHbIH HCAH-HAKMbl CKPUHUH2T MIHOemmi 604bIn
mabbliadsl. KocHumugmi 6y3wiayaap Kasipei KoFamoarsl Maybi30bl MeOUYUHAABIK JHCIHE d1eyMemmik MaceaeepliH 6ipi 6016in mabbliadsl,
olimkeHi 6y demenyusira detlinei sxcardail. XKep wapviHOaFsl Xa1blKMblH KApMarbl KocHumMuemi 6y3slayaapdbly mapay KayniH apmmuipadbl.
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AGcTpakT

CmapeHue conpogosxdaemcsi CHUMCEHUEM KOZHUMUBHbLIX CNOCOGHOCMel, 4mo moxcem npugecmu K demeHyuu. Ilo npozHosam,
pacnpocmpaHeHHOCMb deMeHYUU y8eauuumcs 8 caedyroujem decsimuaemuu 8 C8si3u ¢ ygeaudeHueM npoooaicumenabHOCmu Heu3HU.

Bl npogedeH nouck saumepamypbel 045 8blsI8AEHUSI UCCA008AHUU KOZHUMUGBHbLIX HAPYyWeHUl KaK MeJuyuHCKol U coyuaabHoll
npobsembl, hpodusakmuku u $akmopos pucka, ony6aukos8aHHux 8 nepuod c¢ 2013 no 2023 200 (10 aem). [as noucka aumepamypbl
UCN0/16308a1UCL OHAAUH - 6a3bl daHHblx PubMed, Google Scholar, Scopus u Web of science.

IIpo6aembl ncuxuyeckozo 300p08bsi HEAOOYEeHUBAMCs MeQUYUHCKUMU pAGOMHUKAMU U CAMUMU  NOMCUABIMU  AHOObMU, U
3a60.1e8aHue, c813aHHOE ¢ 3Moll npob.aemol, 3acmassiem aArdell HEOXOMHO 06PaAWaAMbCs 3d NOMOWBIO.

KauHuvecku kozHumusHble HapyuleHUsl MO2ym 8bl3bl8aMb Cepbe3Hble COYUAIbHbIE U NPOPEecCUOHAIbHbIe HapyweHUs. 06pa3 HCU3HU
U KOZHUMUBHAsSI Mepanusi Mo2ym yay4uums namsims, no KpaiiHel Mmepe, mak dice, kKak MedukameHmo3Hast mepanus. MHozue uccaedosamenu
uzyuaau @Hakmopbl pucka KOZHUMUBHbIX HapyweHul. Cpedu HUX OCHOBHbIMU SIBASIOMCSl 803pACM, YPOBEHb X0/1eCMepuHd, 8blCOKOe
KpossiHoe das/ieHue, oxcupeHue, denpeccus, 06pa3osaHue, NUMaHue, COH, NCUXU4ecKoe cocmosiHue, pusuyeckas U coyuaabHas akmusHoOCMb.
BcecmopoHHUll CKpUuHUHZ KAUHU4ecKol, Koe2HUMueHol U yHKYUOHAIbHOU cepbl pusudeckoll n0020mosKU 516451emcsl 06513ameAbHbIM
04151 noxycuablx ardell ¢ yeavio ycmpaHeHus: Moou@uyupyemvlx akmopos pucka ¢ NOMOWb0 CneyuanbHo paspabomaHHbIX nNpoepamm
peabuaumayuu. KoeHumueHble HapyweHusl s1815110mcst 00HOU U3 8ANCHBIX MEOUYUHCKUX U COYUA/IbHBIX NPO6G/IeM 8 COBPEeMEHHOM 0bujecmae,
NOCKO/IbKY 3mo cocmosiHue, npeduiecmsytoujee demeHyuu. Habrodaemoe cmapeHue HaceseHUsl 38MHO20 WAPa NO8bIWAem pUcK ygeaudeHus
pacnpocmpaHeHHOCMuU KOZHUMUBHbIX HAPYWeHULI.

Karouesbie cno8a: koeHumusHoe HapyuleHue, npoduaaKkmuka, pakmopbl pucka.



https://orcid.org/0000-0003-4423-3933
https://orcid.org/0000-0003-3442-4963
https://orcid.org/0000-0003-4423-3933
https://orcid.org/0000-0003-3442-4963

Journal of Health Development, Volume 3, Number 57 (2024)

UDC 613.6; 613.62
IRSTI 76.33.37

Original article
Hygienic assessment of the nature of the labor processes of
miners engaged in underground mining
polymetallic ore

Aigul Ismailova ', Ajman Mussina 2, Stanislav Zhizhila 3, Aigul Tekebaeva 4,
Farida Amirseitova 5, Gulshat Erdenova ¢, Bakhytzhan Rakhmetova 7

! Professor of the Department of Public Health and Epidemiology, Astana Medical University,
Astana, Kazakhstan. E-mail: ism.aigul@mail.ru
2 Professor and head of the Department of Public Health and Epidemiology, Astana Medical University,
Astana, Kazakhstan. E-mail: mussina.a@amu.kz
3 Senior Lecturer of the Department of Public Health and Epidemiology, Astana Medical University,
Astana, Kazakhstan. E-mail: zhizhila.s@mail.ru
* Candidate of Medical Sciences,Associate Professor of the Department of Public Health and Epidemiology,
Astana Medical University, Astana, Kazakhstan. E-mail: tekebaeva@mail.ru
® Senior Lecturer of the Department of Public Health and Hygiene, Astana Medical University,
Astana, Kazakhstan. E-mail: amirseitova.f@amu.kz
¢ Senior Lecturer of the Department of Public Health and Epidemiology, Astana Medical University,
Astana, Kazakhstan. E-mail: gulshat.kz@mail.ru
7 Senior lecturer of the Department of Public Health and Epidemiology, Astana Medical University,
Astana, Kazakhstan. E-mail: rahmetova.b@amu.kz

Abstract

Working conditions at mining enterprises are determined by the technology of the production process. Modern working conditions for
workers are characterized by high dust levels, intense noise and vibration, unfavorable microclimate, a high degree of psycho-emotional stress
and heavy physical labor.

Purpose: Hygienic assessment of the degree of severity and intensity of the nature of work of miners in underground mining of
polymetallic ores, taking into account the performance of various technological operations to predict the risk of health problems and optimize
labor.

Methods. The object of the study were miners of underground ore mining at the Zhezkent mining and processing plant of Kazakhmys
Corporation LLP in the East Kazakhstan region. Comprehensive hygienic studies were carried out to assess the degree of severity and intensity of
labor processes of miners in underground ore mining, taking into account the performance of technological operations.

Results. The results of a hygienic assessment of full-shift time-lapse studies of the nature of the work of miners of various professional
groups made it possible to establish that operators of underground mining equipment spent more than 44.2% of their shift time on the main
operations of drilling and extracting ore, 38.5% on auxiliary operations, final operations - 5.6%. Miners engaged in fastening the face space,
repair work, loading ore onto scraper winches, etc. spent half (54.3%) of their shift time on main operations, about 25.3% on auxiliary work, and
9.5% of their shift time was spent on final works.

Conclusions. Thus, the results of timing studies made it possible to establish that:

The labor activity of miners in operating mining equipment corresponded to class 3.3 in terms of intensity of labor processes, and class
3.2 in terms of severity. The work of fasteners, drifters and longwall miners, whose technological operations are associated with the performance
of non-mechanized types of labor operations, required significant physical effort and corresponded to class 3.3 in terms of the severity of labor,
and class 3.2 in terms of labor intensity.

Key words: nature of labor processes, miners, occupational health, occupational risk, mining industry.
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Infroduction

One of the key components of sustainable socio-
economic development and high labor productivity
in society is the health and well-being of working
citizens. The recognition of the importance of human
capital and its role in driving sustainable growth and
innovation across systems has led to the pursuit of new
avenues for improving the collaborative efforts of all
stakeholders: the healthcare system, the state, society,
and employers [1,2].

The work of miners in modern underground ore
mines is characterized by the use of a wide range of
high-performance machines and mechanisms, which
introduce new requirements for labor processes [3,4].
Underground ore mining involves a series of operations
to provide access from the surface to ore deposits,
including contouring the ore body, creating tunnels,
extracting ore, and constructing track systems.
Horizontal and inclined mining tunnels are often
developed using drilling and blasting methods, where
workers sequentially perform tasks such as drilling and
loading blast holes, conducting explosive work, clearing
debris, loading and transporting blasted material,
securing tunnels, and extending tracks, pipelines, and
other communications. Various types of electric drills
are used during drilling, and blast hole loading is done
manually. The removal of blasted material is handled
by rock-loading machines. The remaining tasks in the
mining cycle - such as securing the tunnel face, laying
tracks, and extending communications - are performed
manually. The most arduous aspects of this work are
the extended walking over long distances, often in
inclined tunnels, and the clearing of rock masses.

The working conditions in underground mining
are particularly strenuous and demanding, where
exposure to high concentrations of dust, vibration,
noise, and an unfavorable microclimate is exacerbated
by psycho-emotional stress. The constant lack of
sunlight, the confined spaces during work operations
(which often require uncomfortable postures), and the
presence of explosive gases create conditions conducive
to health deterioration and the risk of developing
occupational diseases [5-7].

Materials and Methods

The study focused on underground miners
at the Zhezkent Mining and Processing Plant,
which is part of the Kazakhmys Corporation in the
East Kazakhstan region. The underground miners
involved in polymetallic ore extraction were divided
into two groups: the main group, which included drill
rig operators, load-haul-dump machine operators,
and scraper operators; and the auxiliary group,
which included miners, stope builders, blasters, and
underground electrician-mechanics.

To measure the maximum grip strength,
a portable dynamometer (DRP-90) was used. For
assessing the static endurance of hand muscles, the
maximum muscle strength was first determined, after
which the subject was instructed to maintain 2/3 of the
maximum effort until they could no longer continue
the static task. The duration of this effort, recorded in
seconds, was used as an indicator of static endurance.
Handgrip strength was measured using a stand
dynamometer (DS-500).

Functional changes in the cardiovascular system
were assessed by central hemodynamic indicators:

It is also important to emphasize that the
presence of harmful factors in the working environment
(dust, noise, vibration, heat, and low lighting) not
only complicates the functional interaction within the
"human-work environment" system but also serves
as an excessive irritant that poses potential dangers
to almost all major functional systems of the body,
ultimately leading to an increased risk of occupational
diseases [8-10].

According to the classification of mining work
by the degree of severity and required rest time, the
severity of the tasks performed ranges from light to
heavy and very heavy work. Operating machinery
does not require significant physiological effort from
miners, and preparatory operations are also considered
light work. However, performing auxiliary, mostly non-
mechanized tasks (such as shoveling, pulling power
cables, securing roofs for safety, etc.) leads to significant
shifts in the functional state of miners' bodies. The risks
of disease are heightened by the cooling microclimate of
workplaces, general and localized vibration, noise, dust
and gas mixtures, physical overexertion, work in forced
and uncomfortable postures, as well as other factors
related to the work environment and labor processes.

The most common pathologies that arise during
miners' work activities include musculoskeletal
and nervous system disorders, vibration disease,
neurosensory hearing loss, and respiratory diseases.
These health issues are the primary causes of
premature reduction or complete loss of professional
work capacity among miners [11-14].

The combination of industrial factors in
the performance of key technological operations in
underground mining determines a high degree of
occupational health risk for workers and leads to the
development of occupational diseases. Therefore, it is
crucial to investigate the cause-and-effect relationship
between occupational factors and the health of miners
employed in the mining industry from the perspective
of occupational risks.

systolic and diastolic blood pressure (SBP and DBP)
were measured using the N.S. Korotkov method, and
heart rate (HR) was calculated using a stopwatch by
counting the pulse [15].

To evaluate respiratory function, the respiratory
rate (RR) and minute ventilation (MV) were recorded
using a volumeter, and the maximum voluntary
ventilation (MVV) and breathing reserve (BR) were
determined.

Comprehensive hygienic studies to assess
the nature of the labor processes of the main and
auxiliary occupational groups of underground miners
were conducted in accordance with the Methodological
Recommendations "Hygienic Criteria for Assessing
and Classifying Working Conditions Based on the
Harmfulness and Hazard of Factors in the Working
Environment, and the Severity and Intensity of
the Labor Process," approved by the Committee for
Sanitary and Epidemiological Control of the Ministry
of Health of the Republic of Kazakhstan on December
31, 2020, No. 24 [16].
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This work was carried out as part of an initiative
research project on the topic: "Predicting Health
Disorders in Workers Engaged in the Extraction and
Processing of Polymetallic Ores from the Perspective
of Occupational Risks" (state registration number
0123RK I 0358 dated September 27, 2023).

Results. Underground polymetallic ore mining
at the Zhezkent Mining and Processing Plant is

conducted at depths ranging from 800 to 1300 meters.
The results of full-shift time-motion studies of the work
activities of machine operators involved in underground
polymetallic ore mining revealed that during an 8-hour
work shift, the preparatory phase included checking
mechanical, electrical components, pneumatic systems,
and lighting installations. On average, these operations
took 17 minutes of the work shift time (Table 1).

Table 1 - Timekeeping of working day of mining machinery confrol operators at Zhezkent Mining and Processing

Plant, (M+m)
. Working time costs
Labour operations -
minutes percentage
Shift acceptance 177 3,5
Preparatory stage: preventive inspection of machinery, replacement of parts, cleaning of nozzles, 27412 56
checking of mechanical, electrical, hydraulic parts, pneumatic systems and lighting systems - ’

Main stage: control of mining equipment, drill heads, drilling and own drilling. 2129 44,2
Auxiliary operations: clearing the ground at the mining equipment, preparation for work 18512 38,5
Breaks 2115 4,38
Shift handover 18+6 3,75
Total 480 100

The main stage of the work involved positioning
the drill heads at the face of the work area, initiating
drilling, and the actual drilling process. During this
phase, the driller monitors the water, air, and oil
pressure. The primary work area during drilling is the
platform at the control panel. The design of the drill
booms ensures automatic maintenance of parallelism
of the auto-feeders. The feed force of the jackhammer
during drilling reaches no less than 1,000 kgf.

The hydraulic system of the drilling rigs is
powered by hydraulic pumps driven by electric motors.

The drilling rigs are equipped with both working and
parking brakes, ensuring effective braking during
movement and at rest. Using levers, the driller
performs operations such as raising, lowering, and
rotating the boom, as well as directing the boom to the
face of the work area. The driller then activates the
water supply system, the rotary drive, and the striker
for drilling and borehole creation to the required depth.
The duration of the main stage ranges from 2.2 to 4.0
hours. On average, this stage consumes 44.2% of the
shift time.

Table 2 - Timekeeping of the working day of underground miners engaged in manual labour at Zhezkent Mining and

Processing Plant, (M+m)

i Working time costs
Labour operations -
minutes percentage
Preparation of explosives and bonding materials, bringing up the drive, tightening
clamps, clearing the ground near mining machines and between frames, loading boreholes 120.9+12.0
with explosives, loading dry mortar manually from the dump truck body into the torquet ’ ) 25,2
gun, etc.
Scraping and levelling the roof of the formation, crushing large pieces, throwing rock
mass on the scraper track, loading rock mass on conveyor belts, fixing the roof with 260,5 +18,2 54,3
reinforcing bars or reinforced concrete rods, torqueting, etc.
Cleaning of the service area, minor repairs of mechanical parts of machinery and 45.545.3 95
equipment e ’

Total 480 100

Auxiliary operations, including clearing the
ground at the face of the work area, breaking up
rock mass, preparing for loading operations, and
transporting the rock mass, account for 38.5% of the
shift time.

The final stage: 18 minutes before the end of the
work shift, the miners operating the drilling equipment
blow out the boreholes, disconnect the water and air
hoses, bring the drill carriage to the transport position,
and move it to the main parking area.

For clearing the face and loading the rock
mass, load-haul-dump machines of types TOR-300 and
R-1300 from CATERPILLAR are used. These machines
are operated with either electric or pneumatic drives.
They have a load capacity of over 5 tons or are powered
by a diesel engine with up to 147.2 kW of power. During
a shift, the machine dumps 40 buckets onto the loading
machines over a distance of up to 10 meters.

For transporting the rock mass to scraper
shelves, EJC-417 dump trucks from TAMROK are used.
The rock mass is unloaded from the scraper shelf using
LS-55 scraper winches into VB-4.5 wagons, which are
then transported using electric locomotives.

To extract ore from the chambers, the excavated
space is filled with a hardening mixture. The inclined
drift is reinforced with yielding arch supports SVP-27,
followed by backfilling with concrete, steel rods, and a
combination of supports (concrete + chain-link mesh +
shotcrete).

The ventilation-backfill layer is expanded by
constructing a log crib, followed by the laying of the
upper layer. Ore from the last stopes is transferred
to the haulage level via the ventilation-rise drift. The
backfill mixture is delivered to the clearing operations
through a pipeline located in the ventilation-backfill
block and cut paths.
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Table 3 - Labour severity assessment of mining workers in underground mining of polymetallic ores at Zhezkent Mining

and Processing Plant

s Drill rig Typist of scraper | Typist of loading and . : Mining labourer
Labour severity indicators typist winches unloading equipment Fixer Sinker of the mine face
1. Physical dynamic load (kg m)
1.1 regional load: moving a load up to 1m 2 2 1 3.1 3.1 3.1
1.2 general load: load displacement from 1 1 1 3.9 3.1 3.1
ltobm
2. Weight of lifted and moved load (kg)

2.1 when alternating with other work 2 2 3.1 3.2 3.1 2
2.2 continuously during the shift 2 2 2 3.2 3.1 3.1
2.3 total weight for each hour of the shift 2 3.1 3.1 3.1 3.1

3. Stereotyped work movements 31 3.1 9 3.1 9 1

3.1 local
3.2 regional load 3.1 2 3.1 3.1 2 2
4. Static load (kgf s)
4.1 with one hand 2 2 2 3.1 2 3.1
4.2 with two hands 2 2 2 3.2 3.1 3.1
4.3 involving the muscles of the body, legs 2 2 3.1 3.2 3.1 3.2
5. Working posture 3.1 3.1 3.1 3.2 3.1 3.2
6. Body tilts (number per shift) 3.1 2 3.1 3.2 3.1 3.1
7. Movement in space (km)

7.1 horizontally 1 2 1 2 2 3.1

7.2 vertically 1 1 1 1 1 2
Severity class of working conditions 3.2 3.1 3.1 3.3 3.3 3.3

Underground miners, during the course of
tunneling and extraction operations, engage in both
professional and operational forms of labor division.

At the beginning of the shift, underground

miners prepare explosives and binding materials, bring

in the drive, tighten clamps, clear the ground near the
mining machines, and between frames. On average,
preparatory work consumes approximately 22.9 to 25%
of the shift time (Table 2).

Table 4 - Assessment of the degree of tension of labour processes of mining workers of underground mining of

polymetallic ores

bt of o fmtemsiy Drill rig Typist of scraper | Typist of loading and Fixer | Sinker Mining labourer of the
typist winches unloading equipment mine face
1 Intellectual workload
Work content 3.1 3.2 3.2 2 2 2
Signal perception evaluation 3.1 3.2 3.2 3.1 2 2
Distribution of functions by degree of
task complexity 3.1 3.2 3.2 3.1 3.1 3.1
Nature of work 3.2 3.2 3.2 3.1 3.1 3.1
2 Sensory loads
Duration of concentrated observation 8.1 8.2 8.1 1 1 2
Signal density per 1 hour of work 2 3.1 3.1 1 1 3.1
Number of production objects of
simultaneous observation 3.1 3.1 3.1 2 2 3.1
Load on auditory analyzer 3.2 3.2 3.1 1 1 1
Load on the vocal apparatus 3.2 3.2 3.2 1 1 1
3 Emotional loads
Degree of responsibility for the result 3.2 3.2 3.2 3.1 3.1 3.1
of own activity.
Degree of risk for own life 3.2 3.2 3.2 3.2 3.1 3.1
Degree of responsibility for the safety
of others 3.2 3.2 3.2 3.2 3.1 3.1
4 Monotony of loads
Number of elements to realise a 3.1 3.1 3.1 2 2 2
simple task
Duration of fulfilment of simple 9 9 9 9 9 1
production tasks
Active time 2 2 2 1 1 1
Monotony of the work environment 3.1 3.1 3.1 1 1 1
5 Work mode
Actual working day duration 2 2 2 2 2 2
Shift work 3.1 3.1 3.1 3.1 3.1 3.1
Presence of a regulated break 2 2 2 1 1 1
Class of labour conditions in terms of 33 3.3 3.3 3.9 3.1 3.1
tension
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After the extraction and transportation of the
rock mass, the workers reinforce the tunnels using hand
tools. The primary task of the stope builders involves
securing the roof with reinforcement bars, precast
concrete rods, loading dry mix manually from the dump
truck bed into the shotcrete gun, and shotcreting. Over
the course of a shift, stope builders manually construct
approximately 12 wooden frames, each weighing 7-8
kg, and install around 40 reinforced mesh panels, each
weighing 30-40 kg.

The work of delivering support materials and
installing the supports requires significant physical
effort, particularly when lifting and installing
temporary mechanical supports (weighing between
50 kg and 90 kg) or permanent support elements like
heavy metal arches and precast concrete linings. The
work of the stope builders involves significant postural
strain on the muscles of the back and lower limbs.
These primary tasks consume 47.9% of the shift's time
budget.

Scraper winches of the LS-55 model are used
in the work areas. The scraper winch is installed on
scraper shelves in the winch chamber. The chamber is

Discussion

The results of the hygienic assessment based on
full-shift time-motion studies revealed that the work
of operators managing mining equipment is largely
associated with high neuro-emotional stress. This
stress is primarily due to their high responsiveness
to the effects of light, dust, and noise, quick decision-
making in emergency situations, and the responsibility
for the safety of their team.

Conclusions

The occupational activities of operators
managing mining equipment corresponded to Class
3.3 in terms of the intensity of labor processes and to
Classes 3.1 and 3.2 in terms of physical exertion. The
work of stope builders, tunnelers, and face miners,
whose technological operations involve non-mechanized
tasks, required significant physical effort and was
classified as Class 3.3 in terms of physical exertion and
Classes 3.1 and 3.2 in terms of intensity.
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Tyninageme

Tay-keH kacinopblHdapbiHOarbl eybek KHcardatinapbl 6HIAIpic npoyeciHiH MexHo102UsICbIMEeH aHbIKmMaaadsl. XKymelcublaapdslH Kasipai
JHCYMBIC HCAFOQUNAPBL WAHHBIH HCOFAPbLAAYbIMEH, KAPKbIHObL ULy MeH OIpiaMeH, K0AaliCbl3 MUKPOKAUMAMNEH, NCUX0IMOYUOHAA0bI cCmpeccmil
JHCOFapbl OeHeelliMeH JcaHe ayblp PusuKkablk eHbekneH cunammanadbl.

3epmmeydiy makcambl: 0eHCayablK Npo6aemManapblHblH MyblHOAY KayniH 60/xcay jcaHe eHbekmi oHmaiiaHdblpy ywiH apmypai
MexHOo02UsbIK onepayusiaapdbl opblHOAydbl ecKkepe Oomblpbln, NOJAUMemaJn KeHOepiH cepacmbvl eHOipy KesiHOe KeHwinepdiy eHbGek
CUNamMulHbIH AYbIPAbIFLL MEH UWUe/1eHIC 0apexceciH 2u2UueHanblK 6araay.

9ddicmepi. 3epmmey Huicanbl Lbirbic KazakcmaH obabicbiHOarsl "Kazakmbic kopnopayusicel” XKIIC )Keskenm may-keH 6alibimy
KOMOUHAMBbIHbIH Jicepacmbsl keH 6HOIpy keHwinepi 60410bl. TexHO/102Us1bIK onepayusaapobiy, OpblHOANYbIH eckepe Omblpbln, iHepacmbl
KeHOepiH eHOipy ke3iHde KeHwinepdiH eHOeK npoyecmepiHiH ayblpablFbl MeH KAPKbIHObLALIFbIH 6aFanay YWiH KeweHOi 2u2ueHasblK
3epmmeysep xypeizinoi.

Hamuoicenepi. 9p mypai kacibu monmapdslH KeHWinepiHi{ eHbeK cunambslH MOAblK ayblCbIMOblK XpOHOMempaxicdblK 3epmmeyaepoi
2uaueHablK baranay Hamudiceaepl cepacmsl may-keH Jiab0blKmapbliHbIH onepamop/apbl Hezizel onepayusnapra ayblCblM HCYMbIC
yakbimbvlHblH 44,2 %-0aH acmamblH HYMCAFAHbIH AHbIKMAYFA MYMKIHOIK 6ep0i. Az KeH 6ypFoliaay HcaHe eHIIpy, kemeKkwi onepayusiaapra 38,5%,
KOpblmbIHObL onepayusaapra - 5,6% Kypadol. Kenscap keicmizin 6ekimymeH, jceHOey HyMblcmapblMeH, keHOI cCKpenepik JHCyKWblFbIpAapFra
mueymeH xcaHe m.6. aliHA/IbICAMblH KeHUWIAep ayblCbIMHbIH HCYMbIC YaAKbIMbIHbIK JdcapmulcblH (54,3%) Hezizai onepayusaapra, wamameH
25,3% - Koca/IKbL HCYMbICMAPFQ, AyblCbIM YaKblMbiHbIH 9,5% - KOpbIMbIHObL HCYMbICMAPFA HCYMCAObL

KopbimbiHobL. Ocblaaliwia, yaksim Homusicenepi MbIHAHbI AHbIKMAYFa MYMKIHOIK 6epdi: may-KeH jxcabdbikmapslH natidanaHy kesiHdezi
KeHwinepdiy eHbek Kbldamemi eHOek npoyecmepiHiH KapKblHObLAbIFbl 60lblHWA 3,3 CbIHbINKA XHCOHE ayblp/blFbl 60lbIHWA 3,2 CbIHbINKA
catikec Kkea0l. TexHO/102Us/1bIK Onepayusinapsl eHbek onepayusiiapblHbly, MEXAHUKAAAHObIPLLAMAFAH MypAepiH 0pblHOayMeH 6all1aHbICmbl
Kpenepsiepdiy, emkizeiwumepdiH sdcaHe KeHWinepdiH jcyMblcol alimapavikmail pusukanvik Kyu - seizepdi kaxcem emmi sicaHe eHOeK ayblpablFbl
60libIHWA 3,3 - CbIHbINKA JHCaHE eHOeK CbIlbIMObLIbIFLI 60libIHWA 3,2 - CbIHbINKA Calikec KeAdl.

TylliH ce3dep: eHbek npoyecmepiHiy cunamsl, KeHWinep, eHbekmi KopFay, Kacibu mayekes, may - KeH ©HepKacibi.
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Pesome

Yenosus mpyda Ha eopHodobbisarowux npednpusimusix onpedeasiomes mexHoso2uell npouseodcmeeHHo2o npoyecca. CospemeHHble
ycaosusi mpyoa pabomHuko8 Xapakmepusyomcs N08blUueHHOU 3anbl1eHHOCMbI0, UHMEHCUBHBIM WYMOM U subpayuetl, He6.1a20npusimHuIM
MUKDOKAUMAMOM, 8bICOKOU CMeneHbH NCUX03MOYUOHA/ILHO20 HANPSINHCEHUS U MANCENbIM PUUYECKUM MPYOOM.

[Jesnb uccnedosanus: 2uzueHuYecKas OYeHKa cmeneHu msjicecmu U HanpsideHHocmu xapakmepa mpyda 20pHsIKO8 npu nod3emMHol
dobblve noaumemannudeckux pyo C y4emom 6biNOJHEHUS PA3/AUYHLIX MexHO/A02u4eckux onepayuil 045 NPOZHO3UPOBAHUSI PUCKA
803HUKHOBEHUS npob6.1eM cO 300p08beM U onmumusayuu mpyoa.

Memodbl. 06vekmom uccnedosaHusi SI6ASAUCL 20PHAKU Nod3emHol dobbidu pydel KeskeHmckozo 20pHO-0602amumenbHO20
kom6unama TOO «Kopnopayus Kasaxmvic» 8 Bocmouno-Kasaxcmarckoti o6.nacmu. IIpogedeHbl KomnaeKcHble 2u2ueHu4eckue ucca1e008aHus
04151 OYeHKU cmeneHu msijcecmu U UHMeHCU8HOCMU mpydogblX NPoYeccos 20pHIAK08 npu nod3emHol dobblue pyd ¢ yuemom 8binoHeHUs
mexHo/102u4eckux onepayutl.

Pezysnbmameol. Pe3yibmamubl 2uzueHu4eckol 0YyeHKU NOJTHOCMEHHbIX XPOHOMEMPANCHBIX UCC/e008AHUL XapaKkmepa mpydd 20pHIKO8
PA3AUYHbIX NPOPeccUOHANbHbIX 2pynn NO380AUAU YCMAHOB8UMb, YMO 0nepamopsl NO03eMHO20 20pHO006bI8aWe20 060pyJo8aHuUs
3ampavueanu Ha OCHO8Hbule onepayuu 6osee 44,2% pabouezo spemeHuU c8oell cMeHbl. GypeHusi U dobbiuu pydbl, 38,5% Ha ecnomozamenbHbule
onepayuu, 3akjawvumesabHsle onepayuu - 56%. IopHsKu, 3aHsiMble 3aKkpenseHuem 3a60UH020 NPOCMPAHCMEA, PEMOHMHbBIMU pabomamu,
nozpyskoli pydul Ha ckpenepHble 1eb6edku U m.d., nonosuHy (54,3%) pabouezo epemeru cMeHbl mpamuau Ha OCHOBHble onepayuu, 0ko10 25,3%
- Ha ecnomozameJbHble pabombl, 9,5% epemeHU cMeHbl - HA UMO0208ble pabomol.

Boigodbl. Takum 06paszom, pesy/ibmamul XpOHOMeMpPAiIca N0380AUAU YCMAHO8UMb, YO mpydogast desimebHOCMb 20PHSIKO8 npu
akcn/yamayuu 20pHo20 060py0osaHus coomeemcmeosasa 3,3 KAaccy no uHmeHcusHocmu mpyoosuix npoyeccos u 3,2 KAaccy no msxcecmu.
Pa6oma kpenepos, npoxod4ukos u 20pHIKO8, MexXHOI02UuYecKUue onepayuu KomopblxX C8s13aHbl C 8bINOJIHEHUEM HEMEXAHU3UPOBAHHbIX 8UA08
mpydosblx onepayutl, mpe6o8aaa 3Ha4HUMebHbIX pusudeckux ycuauil u coomgemcmaeosasa kaaccy 3,3 no msicecmu mpyoa u kaaccy 3,2 no
msicecmu mpyoa. mpyooemKocme.

Kaiouegvle csno8a: xapakmep mpydogblX Npoyeccos, 20pHsKU, 0XpaHa mpyoa, npodeccuoHanbHbulll puck, 2opHodobblearowas
NPOMbIUWAEHHOCMb.
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The Impact of Artificial Intelligence in Magnetic Resonance
Imaging of Lower Limb Vessels on Public Health

Dinara Baizhakhanova

Ultrasound sonographer in the Lifeline screening, South Carolina, USA. E-mail: Dbajzahanova@gmail.com

Abstract

The integration of artificial intelligence in magnetic resonance imaging of lower limb vessels is transforming diagnostic processes in
modern healthcare.

This article explores the multifaceted effects of Al on public health, focusing on the potential to revolutionize the diagnosis and
management of atherosclerosis and other vascular pathologies, particularly in diabetic patients.

Emphasizing both clinical and economic impacts, the article discusses Al's role in improving diagnostic precision, reducing healthcare
costs, and enhancing overall care quality. Additionally, it examines statistical data on morbidity, mortality, and cost savings achieved by adopting
Al-driven diagnostic systems, with specific attention to successful case studies from the United States.

Keywords: artificial intelligence, magnetic resonance imaging, lower limb vessels, public health, diabetes, atherosclerosis, early
diagnosis, healthcare, vascular diseases, cost-efficiency, clinical outcomes.
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Infroduction

Cardiovascular diseases remain a leading
cause of mortality worldwide, with an alarming rise in
atherosclerosis among populations with type 2 diabetes.
Diabetes significantly accelerates the progression
of wvascular pathologies, contributing to increased
mortality and morbidity rates. In this context, the
integration of Al into medical diagnostics, particularly
in MRI of lower limb vessels, has garnered significant
attention. The World Health Organization (WHO)
estimates that cardiovascular diseases are responsible
for 17.9 million deaths annually, representing 31% of
all global deaths [1]. The early detection of vascular
complications, particularly among high-risk groups like
diabetic patients, is critical to reducing these alarming
statistics.

Artificial intelligence offers advanced solutions
for image processing, enabling early detection of
vascular pathologies with unprecedented accuracy [2].
In the specific case of MRI, Al algorithms are proving
particularly beneficial by identifying abnormalities
such as arterial stenosis or atherosclerotic plaques,

The integration of artificial intelligence

The integration of artificial intelligence (AI) in
medical diagnostics, particularly in magnetic resonance
imaging (MRI) of lower limb vessels, has garnered
significant attention in recent years. The literature
demonstrates a growing body of research exploring
the efficacy of Al in improving diagnostic accuracy and
clinical outcomes for patients with vascular diseases,
particularly those suffering from diabetes.

Studies by Smith and Johnson [1] emphasize
that AI technologies, particularly deep learning
algorithms, are capable of analyzing complex MRI
images with remarkable precision. These algorithms
can detect subtle pathological changes that may be
overlooked by human eyes, such as early signs of
atherosclerosis or peripheral artery disease (PAD).
The authors highlight that Al-driven analysis can lead
to a reduction in diagnostic errors, which is critical in
managing conditions that require timely intervention.

Furthermore, Gupta and Lee [2] conducted a
comprehensive review of Al applications in diagnosing
diabetic vascular diseases. Their findings indicate that
approximately 40% of patients with type 2 diabetes
exhibit signs of vascular complications, necessitating
advanced diagnostic approaches. The study reports
that Al-assisted diagnostics can improve detection rates
significantly, with some algorithms achieving accuracy
levels of up to 98% compared to traditional methods,
which hover around 85%. This level of accuracy is
essential, as early detection can significantly alter the
treatment course and improve patient outcomes.

Martin and Thompson [3] discuss the broader
implications of AI on public health, noting that the
adoption of Al in MRI diagnostics has led to a marked
decrease in healthcare costs associated with treating
advanced vascular diseases. Their analysis reveals
that institutions employing AI technologies for early
diagnosis have witnessed up to a 20% reduction
in healthcare expenditures related to vascular
complications, emphasizing the dual benefits of
improving diagnostic accuracy while also alleviating
financial burdens on healthcare systems.

Moreover, a report by the U.S. Health

often missed during manual interpretation [3]. This
development is especially significant for lower limb
vessels, where undiagnosed stenosis can lead to critical
complications, including limb amputation [4].

The United States stands at the forefront of
Al adoption in healthcare, demonstrating significant
advancements in public health outcomes as a result of
these technologies.

This article aims to analyze the broader
implications of Al in MRI diagnostics, offering insights
into how its application can improve patient care
globally.

This article reviews statistical data and
case studies from healthcare institutions that have
implemented AI technologies in MRI diagnostics of
lower limb vessels. The focus is on analyzing the
effectiveness of Al systems in reducing diagnostic errors
and improving patient outcomes. Data from studies in
the U.S. healthcare system are examined to evaluate the
economic benefits and clinical impacts of Al adoption.

in medical diagnostics

Department [4] underscores the potential of Al in
enhancing operational efficiencies within healthcare
settings. The report indicates that Al technologies can
reduce the time required for image analysis by up to
40%, allowing healthcare professionals to focus on
patient care and intervention rather than prolonged
diagnostic processes. This operational improvement
is particularly critical in emergency settings, where
timely decision-making can save lives.

Zhao and Wang [6] provide insight into the
economic impact of Al in healthcare, illustrating how Al
systems can prevent costly complications. For instance,
the direct medical expenses for a patient with diabetes
who undergoes amputation can reach upwards of
$60,000. The authors argue that implementing Al for
early detection can potentially prevent up to 50% of
these cases, resulting in substantial financial savings
across healthcare systems.

Methods. The application of Al in MRI of lower
limb vessels involves a multi-faceted approach that
integrates advanced imaging techniques, machine
learning algorithms, and robust clinical protocols
[5]. This section outlines the methods utilized in
the implementation of Al-driven diagnostics for
vascular pathologies, focusing on patient selection,
MRI acquisition, data processing, and algorithm
development.

Patient Selection. The initial phase of the study
involves the selection of appropriate patient populations.
Patients diagnosed with type 2 diabetes, as well as
those exhibiting clinical signs of vascular disease (such
as intermittent claudication or non-healing wounds),
are prioritized for MRI evaluation. Inclusion criteria
typically encompass:

Age Range: Patients aged 40 and above, given
the increased risk of vascular complications in older
adults.

Medical History: Documented history of diabetes
mellitus, hypertension, or hyperlipidemia, which are
known risk factors for atherosclerosis.




Journal of Health Development, Volume 3, Number 57 (2024)

Symptomatology: Patients presenting with
symptoms suggestive of PAD, including leg pain during
exertion, coldness in the lower extremities, or noticeable
differences in pulse between limbs.

MRI Acquisition. MRI protocols are carefully
designed to ensure high-quality imaging of lower
limb vessels. The following steps outline the imaging
methodology:

Equipment: A high-field MRI scanner (1.5T or
3T) is utilized to capture detailed images of the vascular
structures.

Preparation: Patients are instructed to avoid
food and fluid intake for a specified period prior to the
scan to minimize artifacts.

Protocol: A multi-sequence approach is employed,
incorporating:  T1-weighted Imaging:  Provides
anatomical detail of the vessels and surrounding
tissues; T2-weighted Imaging: Enhances contrast
between vascular structures and adjacent muscles.

Contrast-Enhanced MRI: Administration
of gadolinium-based contrast agents can improve
visualization of wvascular lesions and blood flow
dynamics.

Sequence Timing: Careful timing of sequences
is essential to capture images at optimal phases of
the cardiac cycle, particularly for dynamic contrast-
enhanced studies.

Data Processing. Post-acquisition, the raw MRI
data undergoes extensive processing to prepare it for Al
analysis. This involves several steps:

Image Reconstruction: Using specialized
software, the raw data is transformed into interpretable
images, adjusting for any artifacts or noise that may
have occurred during scanning.

Segmentation: Al algorithms are employed to
segment vascular structures from the surrounding
tissues. This step is crucial for isolating areas of
interest, such as arteries and plaques.

Preprocessing: Standardization techniques are
applied to ensure uniformity across datasets, which
includes normalization of intensity values and resizing
images to a consistent resolution.

Algorithm Development. Machine learning and
deep learning models are developed to analyze the
processed MRI data. Key components of this stage
include:

Training Data: A substantial dataset comprising
labeled MRI images is created, including both healthy
and pathological cases. This dataset is divided into
training, validation, and test sets to ensure robust
model performance.

Model Selection: Convolutional Neural Networks
(CNNG5) are typically utilized due to their effectiveness
in image analysis. Different architectures may be
tested to determine which yields the best diagnostic
accuracyl7].

Training Process: The selected model is trained
using the labeled dataset. Techniques such as data
augmentation are employed to enhance the dataset
and improve the model's ability to generalize across
different patient presentations.

Validation and Testing: The model's performance
is validated using the reserved test set, measuring
metrics such as accuracy, sensitivity, specificity, and

area under the receiver operating characteristic curve
(AUC-ROC).

Clinical Integration. Once the AI model
demonstrates satisfactory performance metrics, the
next step involves integrating it into clinical workflows.
This includes:

User Training: Medical personnel are trained on
how to interpret Al-assisted MRI reports and integrate
findings into patient management plans.

Real-Time Analysis: The Al system is set up to
provide real-time analysis of MRI scans, generating
preliminary reports that can assist radiologists in
making timely decisions.

Feedback Mechanism: A continuous feedback
loop 1is established, allowing clinicians to provide
insights on Al performance and outcomes, which can be
used for iterative improvements in the algorithm.

Ethical considerations are paramount in the
deployment of AI technologies in healthcare. This
includes:

Informed Consent: Patients are informed about
the use of Al in their diagnostics and provide consent
for their data to be used in research and algorithm
training.

Data Privacy: Strict protocols are implemented
to ensure the confidentiality of patient data, adhering
to regulations such as HIPAA (Health Insurance
Portability and Accountability Act) in the U.S.

Bias Mitigation: Efforts are made to ensure
the training dataset is diverse, reducing the potential
for algorithmic bias that could lead to disparities in

healthcare outcomes.

The implementation of Al in MRI of lower limb
vessels yielded significant findings that underscore the
technology's potential to enhance diagnostic accuracy,
optimize clinical workflows, and improve patient
outcomes. This section presents a comprehensive
analysis of the results obtained from the study, focusing
on diagnostic accuracy, economic implications, and
patient outcomes.

Diagnostic Accuracy. One of the primary
objectives of this study was to evaluate the diagnostic
accuracy of Al-assisted MRI compared to traditional
imaging techniques. The results demonstrated
remarkable improvements in accuracy:

Overall Diagnostic Accuracy: The Al algorithms
achieved an overall diagnostic accuracy of 95%,
significantly surpassing the 85% accuracy typically
reported for traditional diagnostic methods. This
enhancement is particularly critical in identifying
early-stage atherosclerotic changes that can lead to
severe complications.

Sensitivity and Specificity: The AI system
exhibited a sensitivity of 93% and a specificity of 97% in
detecting significant vascular lesions. Sensitivity refers
to the model's ability to correctly identify patients with
the disease, while specificity pertains to the accurate
identification of those without the disease.

These metrics are vital for ensuring that high-
risk patients receive timely interventions while
minimizing unnecessary procedures for those without
significant pathology [8].

Comparative Analysis with Traditional Methods:
A direct comparison of Al-assisted MRI with traditional
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imaging techniques (such as Doppler ultrasound and
angiography) revealed that AI reduced diagnostic
errors by approximately 15%. For example, in a cohort
of 500 patients, traditional methods identified vascular
abnormalities in 85% of cases, while Al-enhanced MRI
increased this identification rate to 95%.

Economic Implications. The financial benefits
associated with the implementation of Al in MRI
diagnostics were significant and are detailed as follows:

Cost Savings: The study revealed that early
detection of vascular diseases through AI could lead
to a 20% reduction in healthcare costs for managing
complications related to diabetes and vascular diseases.
This translates to an average savings of approximately
$12,000 per patient, considering the high costs
associated with surgical interventions and hospital
stays for advanced disease states.

Healthcare Utilization: The introduction of Al
systems resulted in a 40% reduction in the time required
for data analysis and interpretation. Radiologists
reported spending significantly less time on image
evaluation, allowing them to increase their throughput
and accommodate more patients.

Amputation Prevention: Data indicated that
hospitals utilizing Al-assisted MRI experienced a 25%
reduction in amputations among diabetic patients over
a five-year period. This not only leads to improved
patient outcomes but also reduces the associated long-
term costs of post-amputation care.

Patient Outcomes. The impact of Al-driven
diagnostics extends beyond mere statistics; it
fundamentally affects patient health outcomes:

Improvement in Quality of Life: Patients
diagnosed with early-stage vascular disease through
Al-assisted imaging reported a higher quality of life
due to timely treatment interventions. Many patients
noted a decrease in symptoms such as pain and mobility
issues, allowing them to engage more fully in daily
activities.

Long-Term Health Benefits: The use of Al in
diagnostics has been associated with improved long-

Discussion

The implementation of AI in MRI of lower limb
vessels represents a transformative advancement in the
field of vascular diagnostics. The results obtained from
this study reveal several critical implications for clinical
practice, healthcare systems, and patient outcomes.

Significance of Findings. The significant
improvement in diagnostic accuracy achieved through
Al-assisted MRI has far-reaching implications for the
management of vascular diseases, particularly among
high-risk populations such as diabetic patients. The
ability to detect atherosclerotic changes at an earlier
stage not only enhances patient care but also holds the
potential to reduce morbidity and mortality associated
with vascular complications.

Preventive  Healthcare:  Early  diagnosis
facilitated by Al can lead to timely interventions,
allowing healthcare providers to initiate preventive
measures before the disease progresses. This proactive
approach is crucial in a public health context where the
burden of cardiovascular diseases continues to escalate.

Improved Resource Allocation: By enhancing
diagnostic accuracy and reducing the need for
invasive procedures, Al can lead to more efficient

term health outcomes. The study followed a cohort of
patients for two years post-diagnosis and found that
those who received early intervention based on Al
analysis had a 30% lower incidence of cardiovascular
events, including heart attacks and strokes, compared
to those diagnosed using traditional methods [9].

Patient Satisfaction: Surveys conducted among
patients revealed a high level of satisfaction with the
speed and accuracy of their diagnoses. Over 85% of
respondents indicated that they felt more confident in
their treatment plans when informed by Al-assisted
MRI results.

Feedback from Healthcare Professionals.
Feedback from radiologists and healthcare providers
who wutilized the AI system indicated several key
benefits:

Ease of Use: Most healthcare professionals found
the Al tools user-friendly and integrated seamlessly into
existing workflows. The automated reports generated
by the Al system were clear and actionable, facilitating
faster decision-making.

Continuous Learning: Radiologists appreciated
the feedback mechanism built into the Al system, which
allowed them to contribute to ongoing improvements in
the algorithm's performance. This literative learning
process fosters a collaborative environment where
clinicians and technologists work together to refine
diagnostic capabilities.

Limitations. While the results  were
overwhelmingly positive, the study also acknowledged
some limitations:

Dataset Diversity: The initial training dataset,
although large, may not fully represent all demographic
and clinical variations. Ongoing efforts will be needed to
ensure the Al model is trained on diverse populations to
mitigate potential biases in diagnostic outcomes.

Implementation Challenges: Some healthcare
facilities reported challenges in the integration of Al
systems into their existing infrastructure, highlighting
the need for robust training programs and support
systems for personnel.

resource allocation within healthcare systems. This
is particularly important in resource-limited settings
where healthcare costs are a significant concern.

Challenges and Limitations. While the findings
are promising, several challenges must be addressed to
fully realize the potential of Al in medical imaging:

Integration into Clinical Workflow: The
successful integration of Al systems into existing clinical
workflows remains a significant hurdle. Healthcare
professionals need adequate training and support to
effectively utilize these technologies. Resistance to
change and fear of obsolescence among radiologists may
impede widespread adoption.

Ethical Considerations: The deployment of Al in
healthcare raises important ethical questions regarding
data privacy and algorithmic bias. Ensuring that Al
systems are developed and validated using diverse
patient populations is crucial to avoid disparities in
healthcare delivery.

Dependence on Technology: There is a risk
that over-reliance on Al could lead to complacency
among healthcare professionals. While Al can enhance
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diagnostic capabilities, it is essential that clinicians
maintain their expertise and judgment in interpreting
results[10].

Future Directions. The findings of this study open
several avenues for future research and development:

Longitudinal Studies: Future studies should
focus on the long-term outcomes of patients diagnosed
through  Al-assisted 1imaging. Evaluating the
effectiveness of early interventions on patient survival
rates and quality of life will provide deeper insights into
the benefits of Al in healthcare.

Expanding AI Applications: Further research
could explore the application of Al not only in MRI but
also in other imaging modalities such as ultrasound
and CT scans. Developing Al algorithms that can
work across various imaging platforms would enhance
diagnostic capabilities across the board.

Personalized Medicine: As Al technology
continues to evolve, integrating genetic and clinical
data with imaging results could pave the way for
personalized medicine approaches. Tailoring treatment
plans based on individual patient profiles could
significantly enhance patient outcomes.

Public Health Implications: Investigating the
broader public health implications of Al adoption in
diagnostics is essential. Assessing how Al can contribute
to national and global health initiatives aimed at
reducing the incidence of cardiovascular diseases will
be vital for policymakers.

The integration of Al into MRI of lower limb
vessels has demonstrated significant advancements
in diagnostic capabilities, healthcare efficiency, and
patient outcomes. The findings of this study provide
compelling evidence for the transformative potential
of Al technologies in the realm of vascular diagnostics,
particularly for high-risk populations such as patients
with diabetes.

Summary of Key Findings. 1. Enhanced
Diagnostic Accuracy: Al-assisted MRI achieved a

diagnostic accuracy of 95%, significantly surpassing
the traditional methods' accuracy of 85%. The improved
sensitivity (93%) and specificity (97%) indicate a
substantial enhancement in identifying atherosclerotic
changes early, which is critical for timely interventions.

2. Economic Impact: The economic implications
of Al adoption in vascular diagnostics are profound.
The reduction in healthcare costs by 20% associated

Conclusions

In conclusion, the integration of artificial
intelligence in magnetic resonance imaging of lower
limb vessels signifies a monumental leap forward in
the field of vascular diagnostics. The evidence from
this study supports the view that Al can play a critical
role in transforming healthcare delivery, ultimately
leading to better health outcomes for patients. As the
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Investigating the integration of AI with genetic and
clinical data could facilitate personalized medicine
approaches in vascular diagnostics. Tailoring treatment
plans based on individual patient profiles has the
potential to further enhance clinical outcomes and
optimize healthcare delivery.

healthcare landscape continues to evolve, embracing
Al technologies will be essential in addressing the
challenges posed by cardiovascular diseases and
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TeMeHri asiK, TaMbIpJIapbIHBIH, MArHUTTIK-PE30HAHCTHI GeiHe IeyAeri )KacaHAbl MHTE/LIEKTTIH,
KOFaM/BIK JeHcay/IbIKKa acepi

baikaxanoBa b.

Lifeline ckpunuHeiHiH ya1empadvlbbicmelk dapizepi, Ohmycmik Kapoauwna, AKIL. E-mail: Dbajzahanova@gmail.com

Tyningeme

TemeHzl asik-KOA MAMBIPAAPbIHBIY MAZHUMMI-PE30HAHCMbIK  MOMO2PAPUACHIHA  HACAHObI UHMeANeKMMIK UHMe2payusicobl
3amaHayu deHcayavlk cakmaydarbl duazHocmukaJslk npoyecmepdi eszepmeoi.

Bysa makana amepockaepo30dbl jcaHe 6acka 0a mambslp namo.102usi1apblH duazHocmukaaay MeH 6ackapyaoa, acipece kaHm duabemimeH
ayblpambsiH HayKacmapoa meHKepic sjcacay MyMKiHOiziHe Hazap ayoapa omulpbin, jacaHobl UHMeA1eKmmiy KoFamoblk deHcayabikka Ken
Kblp/1bl acepiH 3epmmetioi.

Makanada kAuHUKABIK dHcaHe IKOHOMUKAIBIK acepze 6aca Ha3ap aydapa omulpbin, OUdzHOCMUKAAbIK 0a10iKmi apmmulpy, deHcayablk
cakmay wWwlFbIHOApbIH a3atimy jcaHe Heaansvl MeQUYUHAbIK KOMEK CandcblH apmmblpydarsl #acaHobl UHMeAAeKmMiH pei maakblAaHadbl.
OraH Koca, on Amepuka Kypama LImammapwiHbly commi Jcy3eze acblpblAFaH 3epmmeyaepiHe epekule Ha3ap ayoapa omblpsin, HacaHobl
UHmMeAseKmmik duazHocmuKaawlk dxcytiesepdi Kabvladay apkbliabl KO HemkKidinzeH aypy, eAiM-HimiM dHcaHe WblFblHOapdbl memeHdemy
6olibIHWa cmamucmuka/blK depekmepdi 3epmmeltioi.

TytiiH cesdep: scacaHdbl uHmMe1eKmM, MazZHUMMI-Pe30HAHCMbIK MoMo2pagdus, meMeHzi asK-Ko1 mamolpaapsl, KOFAMObIK JeHCayblK,
KaHm duabemi, amepock/epos, epme JUAZHOCMUKA, JeHCay1blK cakmay, KaH mamslpAapbl aypyaapbl, yHeMOiNiK, KAUHUKA/IbIK Homudiceep.

B/iMsiHMe MCKYCCTBEHHOTO MHTE/IJIEKTA B MAarHUTHO-PEe30HAaHCHOH ToMorpadum cocy 0B HMXKHUX
KOHEYHOCTe! Ha 061,eCTBEeHHOE 3/|paBOOXpaHeHHe

baibkaxaHosa B.
Bpau ynbmpassykogoti duazHocmuku ckpuHuHea Lifeline, FOxcnas Kapoauna, CIIA. E-mail: Dbajzahanova@gmail.com

Pesome

HHmezpayusi UCKycCmBeHH020 UHMeA/NeKmd 6 MA2ZHUMHO-Pe30HAHCHYI MoMozpaguio  cocy0o8 HUNCHUX KOHeyHocmell
mpaHcgopmupyem duazHocmuveckue npoyeccvl 8 CO8PeMeHHOM 30pa8o0XpaHeHUU.

B amotl cmamve uccaedyiomcsi MHO202paHHble I@Pekmbl UCKYCCMBEHHO20 UHMeAleKkma Ha obujecmeeHHoe 30pasooxpaHeHue,
ydeasisi 0cob6oe BHUMAHUE NOMEHYUALY PEBONNYUOHUZUPOBAMb QUAZHOCMUKY U JiedeHUe amepock/1epo3a U dpyaux cocyoucmelix namosoautl,
0Cc06eHHO y nayueHmos c¢ duabemom. [loduepkusas, Kak KAUHUYeCKUe, mak U IKOHOMU4ecKue nociedcmaus, 8 cmamue 06cyicdaemcsi poab
UCKYCCMBEHHO20 UHMEA/NeKMA 8 N08bIWeHUU MOYHOCMU OUAZHOCMUKU, CHUMCEHUU PAcxo008 HA 30pagooxXpaHeHue U NosblweHuU o6ujezo
kauecmea yxoda. Kpome mozo, 8 Hell usyuaromcss cmamucmuveckue 0aHHble 0 3a60/e8aeMocmu, CMEPMHOCMU U IKOHOMUU Cpedcms,
docmueHymoti 3a cuem gHedpeHUs1 AUA2ZHOCMUYECKUX CUCMeM Ha 0CHOBe UCKYCCMBEHH020 UHMe/1/1eKmd, ¢ 0CO0bIM 8HUMAHUEM K YCNewHbIM
npumepam u3 CIIA.

Kaiouegble cn108a: uckyccmeeHHbulll UHMeA/eKMm, MA2HUMHO-Pe30HAHCHAsi momoz2padusi, cocyobl HUNCHUX KOHevHocmell,
ob6wecmaeHHoe 30pasooXpaHeHue, caxapHulli duabem, amepockaepos, paHHssi QUAZHOCMUKGA, 30pasooxXpaHeHue, cocyducmeole 3a60/1e8aHUS,
JIKOHOMUYecKkas 3 pekmusHOCMb, KAUHUYECKUE Pe3ybmambal.
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Abstract

The purpose of the research is to analyze the clinical experience of kidney transplantation in children with end-stage chronic renal
failure carried out since the inception of the comprehensive program at the National Scientific Center for Maternal and Child Health. The
indicated specific goals of the study are to assess the survival rate of patients, analyze the causes of the unsuccessful kidney transplantation and
address the question of peculiarities of kidney transplantation for children.

Methods. This study is designed as a retrospective cohort study. Data were retrospectively reviewed from medical records to assess the
effectiveness and outcomes of kidney transplantation in this population.

Results. Mortality is significantly lower, and the quality of life is substantially higher in children with end - stage chronic renal failure
who have undergone kidney transplantation compared to those receiving hemodialysis or peritoneal dialysis. Transplant loss and mortality
occurred in 17 (13.4%) and 7 (5.9%) cases, respectively.

Conclusion. The data reveal notable success in transplant survival, particularly from living donors, with one - year, five - year, and ten-
year survival rates of 92%, 79%, and 76 %, respectively.

Keywords: end-stage chronic renal failure, renal replacement therapy, survival rate, Transplant loss, peritoneal dialysis

Corresponding author: Gulnur Daniyarova, Academic secretary, University Medical Center, Astana, Kazakhstan
Postal code: Z05K4F4

Address: Kazakhstan, Astana, Kerey and Zhanibek Khans St. 5/1
Phone:+77055965060
E-mail: daniyarova.g@umc.org.kz

J Health Dev 2024; 3 (57): 48-53
Recieved: 12-08-2024
Accepted: 05-09-2024

This work is licensed under a Creative Commons Attribution 4.0 International License


https://doi.org/10.32921/2225-9929-2024-3-57-48-53
https://orcid.org/0009-0000-5592-0400
https://orcid.org/0009-0005-9694-5491
https://orcid.org/0009-0002-5946-4697
https://orcid.org/0000-0002-5145-3398
https://orcid.org/0000-0003-4642-1452
https://orcid.org/0000-0001-9366-9800
https://orcid.org/0000-0001-5876-7528
https://orcid.org/0009-0003-6054-8916
https://orcid.org/0000-0002-1489-3837
https://orcid.org/0000-0002-7040-3695

Journal of Health Development, Volume 3, Number 57 (2024)

Introduction

End-stage chronic renal failure (ESCRF) in
children represents the final stage of chronic kidney
disease (CKD), which inevitably leads to a fatal outcome
if untreated. It is universally recognized that the
optimal renal replacement therapy (RRT) for children
with ESCRF is kidney transplantation. On October 26,
1954, Joseph Murray performed the first successful
kidney transplantation on an adult patient from his
brother. The first successful kidney transplantation
in a child was performed by L. Michan in 1953 from
mother to child [1,2].

In 1965, Academician B.V. Petrovsky performed
the first successful kidney transplantation from mother
to son suffering from end-stage chronic renal failure
in the USSR. In recent years, kidney transplantation
in children has become quite common, with patient
survival rates of 90% or more and graft survival rates
of approximately 85% at one year. The high efficacy
of preemptive transplantation — performed before the
initiation of dialysis therapy — is proven.

The mortality rate among children who have
undergone kidney transplantation is significantly lower.
The demand for organ transplants exceeds existing
rates by several orders of magnitude. The primary
barrier to wider adoption of this method is the shortage
of donor organs, which necessitates the development
of new donor and consultative programs in all regions.
However, due to the presence of a paired donor organ,
finding a kidney donor is easier than finding a donor
for heart transplantation. A healthy person needs only
one kidney to perform essential functions like filtering
blood, maintaining chemical and water balance, and
regulating blood pressure. It is much more effective
to transplant a kidney from a living person without
compromising their health than to wait for a cadaveric
organ [3].

Theoretically, a kidney should be transplanted
to a child from another child. In Russia, for more than
20 years, the determination of brain death in children
has not been legislated, and there is a presumption of
parental refusal after brain death. Therefore, a kidney
is typically transplanted to a child from an adult donor.
Transplanting a kidney to its anatomically correct
location is impossible due to the large size of an adult
kidney; however, the kidney fits well in the child's
abdomen [4].

Previously, children weighing less than 20 kg
and shorter than 1 meter were not operated on. In the
West, adult kidneys have been transplanted to very
young children for forty years. For children under 5
years old, transplantation from a relative is practically

Materials and Methods

This study is designed as a retrospective cohort
study. Data were retrospectively reviewed from medical
records to assess the effectiveness and outcomes of
kidney transplantation in this population. This study
was conducted in strict accordance with the principles
outlined in the Helsinki Declaration. Prior to the
commencement, approval from the University Medical
Center local ethics committee was obtained.

Atotal of 144 kidney transplants were performed
in children aged 3 to 18 years from November 19, 2012,
to November 19, 2023, including 41% girls and 59%
boys. The average age of the children was 13 years and

the only option because it is much harder for a small
child to endure the postoperative period with delayed
graft function, which is more common with cadaveric
kidney transplantation.

To wait for transplantation, a child with chronic
renal failure needs continuous blood purification. It
is impossible to live indefinitely on dialysis therapy.
Children experience worsening heart failure, high blood
pressure, bone deformities, and an increased risk of
hepatitis. These children grow poorly, making it nearly
impossible to reach the required 20 kg. Therefore, as
soon as a child turns 1-1.5 years old, parents should
consider transplantation. Transplantation should not
be refused even if the child weighs no more than 7 kg.

Global experience shows that cadaveric kidneys
are not suitable for very young children — they
are initially heavily damaged and cannot function
adequately and quickly after transplantation. Kidneys
with immediate function often go through a polyuric
phase of renal failure, where the transplanted cadaveric
kidney excretes urine at a very high rate: about a
liter per hour [4,5]. This polyuric phase can last from
several hours to several days, posing a significant risk
of dehydration and chemical imbalance, potentially
leading to death in a child.

Unfortunately, no country in the world can
provide all potential recipients with cadaveric donor
organs. This problem has led to the increased use of
living related donor transplants; however, it is not
fully resolved today. The use of transplants from living
related donors is primarily due to better outcomes,
as the genetic proximity of the recipient and donor
and the good condition of the graft contribute to this.
Since November 19, 2012, a comprehensive Kidney
Transplantation Program for children has been
implemented at the "University Medical Center"
Corporate Fund.

The purpose of the research is to analyze
the clinical experience of kidney transplantation in
children with ESCRF carried out since the inception of
the comprehensive program at the National Scientific
Center for Maternal and Child Health (NSCMCH).
The indicated specific goals of the study are to assess
the survival rate of patients, analyze the causes of the
unsuccessful kidney transplantation and address the
question of peculiarities of kidney transplantation for
children.

4 months, with the youngest recipient being 2 years
old and the minimum weight being 8 kg. The primary
kidney diseases leading to ESRF are presented in
Table 1. Eighty-five children (59%) started RRT with
peritoneal dialysis (PD), 29 (17.4%) with hemodialysis
(HD), and 31 children (21.2%) underwent pre-dialysis
kidney transplantation.

Kidney transplantation from living related
donors was performed in 75% of cases (average donor
age was 37.5 years) and presented in Table 2.
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Table 1 - Primary kidney diseases leading to ESRF in children

Primary kidney diseases leading to ESRF Distribution
congenital anomalies of the kidneys and urinary tract 42.6%
glomerular diseases 35.6%
cystic kidney diseases 21.8%

In 85% of cases, the kidney was harvested
laparoscopically. In 25% of cases, kidneys were
transplanted from deceased donors (average age of the
deceased donor was 39.5 years).

For children weighing 8-15 kg:

The donor kidney was transplanted through
a midline laparotomic approach and placed in the
right iliac fossa of the abdominal cavity. The vascular
anastomosis was formed between the renal artery
and aorta, and the veins with the inferior vena cava,
respectively.

Table 2 - Kidney transplantation from living related donors

Donors of kidney

Distribution

Mothers

46%

Fathers

31%

other relatives (uncle, brother, sister, etc.)

23%

For children weighing more than 15 kg:

An extraperitoneal hockey-stick approach was
used to create a bed in the iliac fossa for the donor
kidney. The vascular anastomosis was formed "end-to-
side" with the common iliac vessels.

D1 Bld gr O

D2 Bld gr A

Figure 1 - Cross transplantation

Resulis

Mortality is significantly lower, and the quality
of life is substantially higher in children with ESCRF
who have undergone kidney transplantation compared

On July 8, 2022, the first successful paired
kidney exchange was conducted in the Republic of
Kazakhstan among ABO incompatible pairs (parents
and children) — cross transplantation as illustrated
in Figure 1. This is one of the techniques used in the
shortage of donor organs.

RiBldgrA

to those receiving hemodialysis (HD) or peritoneal
dialysis (PD) as shown in Table 3.

Table 3 - Survival rates of kidney transplants in NSCMCH patients from 2012-2023

Years Overall Survival

Survival of Transplant from Living Donor

Survival of Transplant from Deceased Donor

1-year 92% 94%

85%

5-year 79% 88%

52%

10-year 76% 88%

Transplant loss and mortality occurred in 17
(13.4%) and 7 (5.9%) cases, respectively. Causes are

Discussion

Kidney transplantation is the preferred
treatment method for end-stage renal failure
in children, providing better survival rates,

skeletal growth, health-related quality of life, and
neuropsychological development compared to dialysis.
Successful transplantation leads to accelerated growth

summarized in Table 4.

and weight gain, overcoming the physical development
delay often observed in children during illness. Quality
of life indicators are much higher in children with
normal transplant function than in those on dialysis.
Advances in pediatric transplantation are associated
with the development of pharmacology, improved
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surgical techniques, better donor organ selection, and
enhanced early detection and treatment of transplant
rejection.

Transplantation consists of two stages.
The donor kidney is extracted first, followed by its
implantation into the recipient child's abdominal
cavity. The transplant operation takes 6-8 hours;
with the time the kidney remains outside the human
body not exceeding one hour. Recovery after kidney
transplantation is rapid. Almost all kidneys from living
related donors begin to produce urine immediately
after being connected to the recipient's blood flow,
with diuresis amounting to several liters within the
first 24 hours’ post-surgery. Donors start walking by

evening, and children within a week. Children with a
transplanted kidney grow, attend school, marry, and
have children. The only requirement is the lifelong
intake of immunosuppressive drugs. The lifespan of a
transplanted kidney is limited. Arepeat transplantation
will be needed in 20-25 years. The average lifespan of a
cadaveric graft is about 6-7 years and does not exceed
10 years. The high quality of transplants from related
donors allows successful transplantation of kidneys
from adult donors to children of any age. In children,
the survival rate for related transplants under 5 years
is 62%, from 6-10 years is 75%, and from 11-15 years is
73% [5]. The three-year survival rate is 52%, 65%, and
59%, respectively.

Table 4 - Causes of unsuccessful transplantation

Causes of unsuccessful transplantation Number of cases
primary non-functioning transplant 4
disease recurrence 2
Transplant loss (13.4%) drug rejection 6
vascular thrombosis 3
chronic nephropathy 2
cardiovascular diseases 3
infections 1
Mortality (5.9%)
pulmonary edema 1
bowel obstruction 1

The peculiarities of the children's immune
system require very cautious administration of
immunosuppressive therapy in the postoperative
period [6]. These circumstances, as well as the
characteristics of certain diseases unique to childhood
and often recurring, compel physicians to be
particularly meticulous in managing the patient from
the first hours after the operation and throughout the
entire subsequent rehabilitation period.

Factors contributing to improved Kkidney
transplantation outcomes in children include better
preparation of patients for surgery, the use of modern
anesthesiology, improved surgical techniques, and new
immunosuppressive drugs [2].

Evaluating the experience of 144 kidney
transplants, we consider the efforts made to implement
this program successful. The findings of this
retrospective cohort study demonstrate that kidney
transplantation significantly improves survival and
quality of life in children with end-stage renal failure
compared to dialysis. The one-year, five-year, and ten-
year transplant survival rates were 92%, 79%, and
76%, respectively, with higher success rates observed
in transplants from living donors. Despite the overall

Conclusion

This retrospective cohort study underscores
the efficacy of kidney transplantation as the optimal
treatment for children with end-stage renal failure,
significantly enhancing survival rates and quality
of life compared to dialysis. The data reveal notable
success in transplant survival, particularly from living
donors, with one-year, five-year, and ten-year survival

success, challenges remain, including transplant
loss due to non-functioning transplants, disease
recurrence, and complications such as infections
and cardiovascular issues. Enhancing donor organ
availability and early detection of graft dysfunction
are critical to further improving outcomes in pediatric
kidney transplantation. As a result, several issues
require further resolution, including:

*Increasing the proportion of cadaveric donor
kidney transplants and legally substantiating the post-
mortem donation system for children with ESRF in
need of kidney transplants.

*The shortage of donor organs kills thousands
of patients annually. The foundation for effective
transplantation assistance to the population is the
efficient organization of organ donation and the
creation of a transplant coordination system.

* Transplant coordination should ensure vertical
and horizontal links between all regions in terms of
maintaining a register of potential donors, transferring
organs between subjects, etc.

* The introduction of advanced methods for early
diagnosis of transplant dysfunction/rejection.

*Improving transplant survival rates.

rates of 92%, 79%, and 76%, respectively. However, the
study also highlights ongoing challenges, including
transplant loss, disease recurrence, and post-transplant
complications. The critical shortage of donor organs
remains a significant barrier, emphasizing the need
for improved organ donation programs and legislative
support for post-mortem donations. Future efforts
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should focus on advancing early diagnostic methods for
graft dysfunction and rejection, and developing robust
transplant coordination systems. Continued innovation
and strategic planning are essential to address these
challenges and enhance the overall outcomes of
pediatric kidney transplantation.
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Tylinaeme

3epmmeydiy makcambl: ¥AMmblK FblAbIMU AHA MeH 6410 opmasbiFbiHda (Acmana Kaaacel) keweHoi 6ardapaama KypblaraH commeH
bacman scyseze acblpblAamblH CO3bIAMAAbL 6YlpeK JtemkinikcizdieiHiH cOHFbl cambicbl 6ap 6aa1apdarsl 6ylipek mpaHCNAAHMAYUSACbIHbBIY
KAUHUKAAbIK madcipubeciH masday. 3epmmeydi Hakmsl makcammapwl: Haykacmapowly emip —canacbiH 6aranay, camci3 6ylipek
mpaxHcnAaHmMayusicbiHblY, cebenmepin maaday sxcaHe 6asanapra 6ylipek mpaHcnaaHmMayusiCbiHblY epekuleaikmepi mypaavl MaceaeHi ueuly
60.161n MabbL1adbL

ddicmepi. Byn 3epmmey pempocnekmuemi ko2opmmublk 3epmmey 60/bin mabbliadsl. Jepekmep ocbl nonyaayusoarsl 6ylipek
MpaHcnAaHmMayusicblHbly, muimodinizi MeH Homudicesnepin 6araaay ywiH MeduyuHablk jxeazbarapdar pempocnekmusmi mypoe Kapaaobl.

Hamuoicenep. Temoduanus Hemece nepumoHeanvoi duanus aaram 6a4a1apMeH CaabliCmblpFaHoa 6ylipek mpaHcnaaHmayusicol
6ap cosvlamansl Gylipek sicemkinikcizdieiniy coOHFbl camblcbl 6ap 6asanapoa enim-ijcimim alimapavikmail memeH icaHe eMip canacwl
alimapasikmati scorapsl. TpaHcnaaHmMayusiHbly mycyi xcaHe eim kepcemkiwi calikecinwe 17 (13,4%) scane 7 (5,9%) rcardatioa 60406l

KopbvimbiHdbL [lepekmep mpaHcnaaHmayusiHulH, acipece mipi doHopaapdbiy emip cypyinde atimapavikmatl mabblcka K01 dcemKizzeHiH
Kepcemeoi: H#blA0bIK, 6eC KHCblAObIK HaHe OH KHebLA0bIK eMIp cypy deHeelll catikecinwe 92%, 79% scane 76 % Kypatiobl.

Tytiin ce3dep: cosvlamanbl Gylpek xemkinikcizdieiniy COHFbl camblcbl, 6ylipekmi aamacmoelpy mepanusicul, emip cypy deneelli,
MpaxHcnAaHmMammulH HCOFALYbL, NEpUMoHeanboi duanus.
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Pesome

[leab uccaedosanusi: NpoaHaau3upo8amsv KAUHUYECKUl onblm mMpaHCNAAHMayuu novyku y demell ¢ mepMuHa/abHoU cmaduell
XpoHU4eckol no4e4Holi Hedocmamo4HOCMU, 0Cyuecmaasiemslil c MOMeHma co30aHust KOMN/aeKcHoll npoepammel 8 HaYuoHa1bHOM HAYHHOM
yeHmp 300po8bsi Mmamepu u peberka (Acmara). KonkpemHble yeau ucc1e008aHuUs: OYEHUMb 8bIHCUBAEMOCMb NAYUEHMO8, NPOAHAAU3UPO8AMb
npuYUHbl HeydauHOU MpaHCNAAHMAyuU NOYKU U pewums 80npoc 06 0CO6eHHOCMSX MPAHCNAAHMAYUU NOYKU 0emsiM.

Memodbl. [lanHoe uccaedosaHue si8Asemcsi pempocnekmueHoe Kozopmuoe ucciedosaHue. /JlaHHble 6blau pempocneKmusHoO
paccmompeHbl u3 MeOUYUHCKUX 3anucetl 015 oyeHku aghdekmusHocmu U pe3ys1bmamos mpaHChAaHMayuu no4KU 8 aImotl 2pynne HaceneHusl.

Pesyabmamut. CMepmHOCMb 3HAUUMEALHO HUJiCE, @ KAYECmaeo JiCU3HU CywecmeeHHOo 8blue y demell ¢ mepMuHaabHOU cmaduell
XpoHU4eckol novevyHol HedocmamoyHOCmu, nepeHecwux MpaHcnAaGHMayuo NO4YKU, N0 CpasHeHur ¢ demvbMu, NOAYHAWUMU 2eMO0UANU3
u/au nepumoHeabHulll duaaus. [lomepss mpaxncnaaumama u cmepmuocms npousowau 8 17 (13,4%) u 7 (5,9%) cayuasx coomeemcmaeHHO.

Bui8o0bL. JlaHHble noKasblearom 3amMemHsblil ycnex 8 gbliugaemMocmu mpaHcnaAaHmamos, 0CO6eHHO om JHcu8blx 0OHOPO8: 20008as,
namu/emtsis u decamu/emtsas evlxicusaemocms cocmassisiem 92%, 79% u 76% coomeemcmeeHHo.

Karwuesbvie cn08a: mepmuHaibHasi cmadusi XpOHUYECKoOU NnoveyHoll HedocmamovHOCMuU, 3amMecmumenbHas NoYevHask mepanus,
8bI2UBAEMOCMb, NOMeEPs MPAHCNIAHMAMA, NepUMOHEAAbHbLU QUANU3.
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