«MEDICINE, SCIENCE AND
EDUCATION»
Folnoimu-npaxmukansix, 3cypHanol

Hayuno-npaxmuueckui scypran
«MEDICINE, SCIENCE AND
{ EDUCATION»

\ Scientific and practical journal
«MEDICINE, SCIENCE AND

o EDUCATION»




«KOCXM»
KasakcmaHObik meduyuHa yHusepcumemi XILLUC

Vi e ¥

KOE AN LBIR L

KATARCT AT « 1907 ¢ KAZAKESTAN

«MEDICINE, SCIENCE AND EDUCATION»
FblJIbIMU-TIPAKTUKAIIBIK XXYPHAIbI

XYPHAN TYPAIbI

«Medicine, Science and Educationy FeITBIMU-TIPAKTUKAIIBIK KypHAIIBI (Oyan opi-KypHan) —
o/leOMeTKe IIOJTyJap ibl, TYIMHYCKa 3epTTEYICPiH HOTWXKEICPIH, KIMHHKAIBIK MEIUIIMHA MEH
KOFaMJIBIK JICHCAYJIBIKKA OailJIaHbICTHI IPAKTHKA/IAH BIHFAH YKaF Jairap bl )KapusTai b,

OHBIH epeKIIeNiri TEOPUSIIBIK KOHE TPAKTUKAIIBIK OaFBITTaFkl MaTEPHAIIAPIBIH €PEKIIe Yil-
neciminze. Kypranaee kypsiiTaimbsickl «KACKM» KazakcTaHIbIK MEIUIIMHA YHUBEPCUTET1»
JKIIC Gosbin TaObLIAAEL.

FreuteiMu MakamamapAplH aBTOPJIAphl KoHE OAChUIBIMHBIH HETI3T1 OKbIPMaH ayaUTOPHUSICHI
JICHCAYJIBIK CaKTayabl YUBIMIACTHIPYIIBIIAD MEH MaMaHaap, MeAuIHa Kei3meTkepiepi, F3U, FO
FBUIBIMU KbI3MeTKepiiepi skoHe Kazakcrannan, TM/I engepiHeH jkoHE allbIC MIETEACPCH KeIreH
KOKOKBY nemaror KpI3METKepIiepi, MaruCTpaHTTap MEH JOKTOPAHTTap, PE3UCHTYpa ThIHIAYIIIbI-
JIaphl, MEIUIIMHA JKOHE FBIJIBIM CaJIACBIHAFBI JKac FaubIMaap OoJbin TaOblmaapl. Herisri TakeIphIn-
TBIK OaFBITHI — )KYPHAJIJIa MEAUITUHAIBIK OLTIM Oepy, IEHCAYIIBIK CaKTayabl YUBIMIACTHIPY, MEIUIIH-
Ha FBUIBIMBI KOHE MTPaKTUKa OOMBIHIIIA MaTepUaIAap/Ibl )KapHUsIay.

2023 kbUTHI XYpHAIABIH peOpeHaunri oTkizunai, Kazakcran PecryOnukacel AKnapar skoHe
KOFaM/JIbIK JIaMy MHHHUCTPJITIHIH Mep3imMi Oacriace3 0achUIBIMBIH, aKMapaTThIK areHTTICH JKOHE
YKENUTIK 0achUIBIMBIH KaiiTa ecenke Koo Typaibl 2023 sxburrsl 20 aknanaarsl Ne KZ53VPY 00064938
KYOITIK aJIbIH]IbI.

Kypnan KazakcTaHHBIH JoHeKco31ep AePEKKOPBIHIA HHIACKCTEIC ],

Bbac peaaktop

Aye3oBa Apaak MyxaHOeT:kaHOBHA
PhD (Anmarsi, Kazakcran)

Bac pepakTopAablH opbiHGacapbl
KamanuneB MakcyT Aqn/ibXaHOBUY
M.F.11., Ipodeccop (Anmatsl, KazakcTan)

TexHuKanbIK peaakTop
KanrenoBa 3amupa KapblIKacbIHKbI3bI
(Anmarsrl, Kazakcran)

Pepakumanbik keHec

Joao da Silva Breda — PhD (Adwuna, I'perps)
JlokmuH BsiyeciaB HoranoBu4 — M.¥.11., mpodeccop (Anmatsl, Kazakcran)
Konrad Tomasz Juszkiewicz — MD, MPH, PhD (Amcrepaam, Hunepianapt



KaparaeB Magamun— m.F.11., npodeccop (bumikex, Kpipreicran).
AxmetoB Banuxan UcaeBuy — M.F.11., mpodeccop (Anmarsl, Kazakcran).
Kanaunosa I'yisnapa JKambaeBHa — M.F. 1., ipodeccop (Anmatsl, Kazakcran).

Pepakumnansik anka

Hyp6akbiT Apnak HypoakbITKBI3bI — M.F. K., KAYBIMIACTHIPBUIFaH TIpodeccop (AIMatsl,
Kazakcran).

JxxymabexoB AyecxaH TysiereHoBua — M.F.11., mpodeccop (Anmatsel, Kazakcran).

I'aymkoBa Hartanesi EropoBHa — PhD, kayeimumacteipbuiran mpodeccop (Aamarsl,
Kazakcran).

KyabxanoB MakcyT KapumoBu4 — M.F. 1., ipodeccop, (Anmarel, Kasakcran).

OcnanoBa /Iunapa AJiMaxaHOBHA — M. F. JI., KaybIMJaCTBIPBUIFaH mpodeccop (AnMartsl,
Kazakcran)

Kypako6aeB Kypano6aii Kypak6aeBu4 — m.F.11., mpodeccop (Anmarsl, Kazakcran).

PoickyioBa Anma-I'yas PaxumMoBHA — M.F.K., JOLIEHT, KaybIMAACTHIPBUIFAH Mpodeccop
(Anmarsl, Kazakcran).

Aumberosa I'ymmapa EprassieBHa — M.F.K., ToueHT (Anmatsl, KazakcTan).

JxynycoexoBa I'yibHapa AjlgelioBHA — M.F. /1., KAybIMJIACTBIPBIIFaH mpodeccop (AImaTsl,
Kazakcran).

Tanobaesa I'yabnyp 3eiinesioBHa — M.F.11. (Anmartsl, Kazakcran).

KamanuneB MakcyT AanjbXaHoBUHY — M.F.]T.,lipodeccop, (Anmarsr, KazakcTan).

Baiicyryposa Benepa FOpbeBna — PhD, nonient (Anmatsl, Kazakcran).

Kopkan Anyap UBanoBuY — M.F.11., jo1ieHT (Anmatel, Kazakcran).

Tyneoaesa Unaupa Kazoexosna — PhD (Anmarsl, Kazakcran).

3aHabl MeKeH-Xaubl

050060, Kazakcran Pecrrydnukacel, AlMaTsl K., OTeroB k-ci, 19a
Be0-caiit: https://journal.ksph.edu.kz/
Kypourraiimsr: «KJICKM» Kazakcranasik Menununansik Yausepcuteri KIIC
TapansiMbl: 1 per 3 aif cailblH



A

LLP Kazakhstan’s Medical University
«KSPH>»

SCIENTIFIC AND PRACTICAL JOURNAL
«MEDICINE, SCIENCE AND EDUCATION»

ABOUT THE JOURNAL

Scientific and Practical Journal «Medicine, Science and Education» (-hereinafter Journal)
- publishes literary reviews, results of original research, cases from practice related to clinical
medicine and public health. Its feature in a unique combination of theoretical and practical. materials

The founder of the journal is LLP Kazakhstan’s Medical University “KSPH”

The authors of scientific articles and the main readership of the publication are the health care
professionals, practitioners, researchers of scientific research centers, research institutes and
teaching staff of EPHE Kazakhstan, CIS countries and far abroad, master and doctoral students,
residents, and young scientists in the ficld of medicine and science.

. The main thematic focus is the publication in the journal of materials in the field of medical
education, health organization, medical science and practice.

In 2023 the journal was re-branded, received a certificate on re-listing of the periodical print
edition, information agency and online publication of the Ministry of Information and Public
Development of the Republic of Kazakhstan KZ53VPY 064938 from the 20 of February 2023.

The journal is indexed in the Kazakhstan Citation Database.

Chief editor
Auyezova Ardak Mukhanbetzhanovna
PhD (Almaty, Kazakhstan)

Deputy editor in Chief
Kamaliev Maksut Adilkhanovich
Doctor of medical sciences, Professor

(Almaty, Kazakhstan)

Technical Editor

Zhantenova Zamira Zharylkassynkyzy
(Almaty, Kazakhstan)

Editorial board

Joao da Silva Breda — PhD (Athens, Greece)

Lokshin Vyacheslav Notanovich — Doctor of medical sciences, Professor (Almaty,
Kazakhstan).

Konrad Tomasz Juszkiewicz — MD, MPH, PhD (Amcrepaam, Hunepiaupr).

Karatayev Madamin — Doctor of medical sciences, Professor (Bishkek, Kyrgyzstan).



Akhmetov Valikhan Isayevich — Doctor of medical sciences, Professor (Almaty, Kazakhstan).
Kapanova Gulnara Zhambayevna — Doctor of medical sciences, Professor (Almaty,
Kazakhstan).

Editorial staff

Nurbakyt Ardak Nurbakytkyzy - Candidate of medical sciences, Associate professor
(Almaty, Kazakhstan).

Jumabekov Auyeskhan Tulegenovich - Doctor of medical sciences, Professor (Almaty,
Kazakhstan).

Glushkova Natalya Egorovna - PhD, Associate professor (Almaty, Kazakhstan).

Kulzhanov Maksut Karimovich - Doctor of medical sciences, Professor (Almaty,

Kazakhstan).

Ospanova Dinara Almakhanovna - Doctor of medical sciences, Associate professor (Almaty,
Kazakhstan).

Kurakbayev Kuralbay Kurakbayevich - Doctor of medical sciences, Professor (Almaty,
Kazakhstan).

Ryskulova Alma-Gul Rakhimovna - Candidate of medical sciences, Associate professor
(Almaty, Kazakhstan).

Aimbetova Gulshara Ergazyevna - Candidate of medical sciences, Associate professor
(Almaty, Kazakhstan).

Dzhunussbekova Gulnara Aldeshovna - Doctor of medical sciences, Associate professor
(Almaty, Kazakhstan).

Tanbayeva Gulnur Zeinelovna - Doctor of medical sciences (Almaty, Kazakhstan).

Kamaliyev Maksut Adilkhanovich - Doctor of medical sciences, Professor (Almaty,
Kazakhstan).

Baisugurova Venera Yuryevna - PhD, Associate professor (Almaty, Kazakhstan).

Korcan Anuar Ivanovich - Doctor of medical sciences, Associate professor (Almaty,
Kazakhstan).

Tulebayeva Indira Kazbekovna - PhD (Almaty, Kazakhstan).

Legal address

050060, Republic of Kazakhstan, Almaty, Utepova str. 19A
Website: https://journal.ksph.edu.kz/
Founder: LLP Kazakhstan’s Medical University «KSPH»
Frequency: 1 time in 3 months



TOO KasaxcmaHckuli MeOuyuHckuli yHugepcumem
«BLLUO3»

KOE AN LEHE AN TBIR C AR 2 b
KATARCT AT « 1907 ¢ KAZAKESTAN

HAYYHO-NMPAKTUYECKUWU XXYPHAT
«MEDICINE, SCIENCE AND EDUCATION»

O XYPHAIE

Hayuno-npaktuueckuii xypnan «Medicine, Science and Education» (-ganee Xypnai) — my-
ONMUKYyeT JIuTepaTypHble 0030pbl, PE3YIbTAThl OPUTHMHATIBHBIX UCCIEAOBAHUM, CIy4anu U3 IPAKTUKU
CBSI3aHHbBIE C KIIMHUYECKOW MEIMIMHON M 00IIecTBEHHBIM 310poBbeM. Ero ocobeHHOCTh B yHHU-
KaJIbHOM COYETaHWU MaTepuasoB KaK TEOPETUUYECKOM, TaK U MPAKTUYECKOM HaIlPaBI€HHOCTH.

VYupeaurenem xkypHana spisercs TOO «KazaxcTtaHCkuil MEIUIMHCKANA YHHBEPCHTET
«BIIO3».

ABTOpamMM Hay4dHBIX CTaTe€ll 1 OCHOBHOM YMTATEIILCKOMN ayTMTOPUEN U3AaHUS SIBIISIFOTCS OPraHu-
3aTOPBI M CHEIMAIMCTHI 3[PAaBOOXPaHEHH S, TPAKTUKYIOIINE Bpaun, HaydaHble padbotHuku HUU, HII u
nenarornueckue padorauku OBIIO u3 Kazaxcrana, crpan CHI™ u mansHero 3apyOeskbsi, MarucTpaH-
ThI U IOKTOPAHTBHI, CITYIIATEIN PE3UACHTYPbI, MOJIO/IbIE YUEHbIE B 00JACTH MEAULIMHBI U HAYKH.

OcHoBHasi TemMaTHYecKas HalpaBJIEHHOCTh — MyOJIUKAalMs MaTEepPUaIOB B JKypHaJe MO MeIu-
LUHCKOMY 00pa30BaHuUI0, OpraHU3ally 3IpaBOOXPAaHEHHS], METUIIMHCKOM HayKe U MPaKTUKE.

B 2023 roay mpoBeneH pe-OpeHAMHT XypHaya, MOJIYYEHO CBHJIETEIBCTBO O MOCTAHOB- K€
Ha TepeydyeT MEepPHOJUYECKOro MEYaTHOTO H3AaHus, MH(POPMAIMOHHOTO areHTCTBA U CETEBOTO
u3nanusi MunuctepctBa nHdopmanuu u odmectBeHHOro pasButus Pecrnybnuku Kaszaxcran Ne
KZ53VPY 00064938 ot 20 dheBpans 2023 roxa.

Kypnan unnexcupyercs B Kazaxcranckoii 6a3ze qUTHpOBaHUS.

MmaBHbIN peaakTop
Aye3oBa Apnak MyxaHO0eTKaHOBHA
PhD (Anmatsl, Kazaxcran)

3amecTuTenb rnaBHOro peaakropa
KamanneB MakcyT AquibXaHOBHY
I.M.H., ipodeccop (Anmarsl, Kazaxcran)

TexHuyeckun pegakTop
Kantenora 3amupa KapblIKaCbIHKBI3bI
(Anmatsl, Kazaxcran)

PepakuuMoOHHBLIN coBeT

Joao da Silva Breda — PhD, (Adwuns, ['perms)

JlokmuH Bsayecias HoranoBuu — 1.M.H., mpodeccop (Anmatsl, Kazaxcran).
Konrad Tomasz Juszkiewicz — MD, MPH, PhD (Amctepaam, Hunepianmsr).
KaparaeB Magamuu — 1.M.H., npodeccop (bumkek, Keipreizcran).



AxmetoB Banuxan UcaeBuy — 1.M.H., ipodeccop (Anmarsl, Kazaxcran).
Kanaunosa I'yibnapa JKamGaeBHa — 1.M.H., ipodeccop (Anmarsl, Kazaxcran).

PepakuuoHHas konnerus
Hyp6akbiT Apaak Hyp6akbITKBI3bI — K.M.H., aCCOIMUPOBAHHBINA TIpodeccop (Ammarsl,
Kazaxcran).

JxxymabexoB Ayecxan TynereHoBu4 — a.M.H., mpodeccop (Anmarsr, Kazaxcran).

I'aymkosa Hatanbst EropoBaa —PhD, acconmupoBanubiii mpodeccop (Anmatsl, Kazaxcran)

Kyasb:kanoB Makcyt KapumoBu4 — 1.M.H., poceccop (Anmatsl, Kazaxcran).
OcnanoBa /luHapa AJMaxaHOBHa — JI.M.H., aCCOLIMUPOBAaHHbBIN mpodeccop (Anmarsl,
Kazaxcran)

Kypak6aeB Kypan6aii Kypak6aeBu4 — 1.M.H., npodeccop (Anmatsl, Kazaxcran).

KaybimeBa Animary/ib AMaHre/bAuHOBHA — K.M.H.(AnmaTsl, KazaxcraH).
PoickyioBa Anma-I'yas PaxumMoBHA — K.M.H., JOIIEHT, aCCOIMUPOBAHHBIN Mpodeccop
(Anmatsl, Kazaxcran).

Aumberosa I'ymmapa Epra3sieBHa — K.M.H., 10o11eHT (AnMartsl, Kazaxcran).

J:xynycoexoBa I'yibHapa AJijiemioBHa — 1.M.H., aCCOITMUPOBAHHBIN mpodeccop (Anmarsl,
Kazaxcran).

Tan6aeBa I'yabHyp 3eiiHes10BHA - ;v .u. (Anmarsl, KasaxcTan).
KamanueB MakcyT AquiibXaHoBHY — J1.M.H., ipodeccop (Ammarsl, Kazaxcran).
Baiicyryposa Benepa IOpneBna — PhD, mouent (Anmarsi, Kazaxcran)

Kopkan Anyap UBaHoBHY — 1.M.H., o1ieHT (AnmMarsl, Kazaxcran)
TyaedaeBa Unaupa KaszoexkoBna — PhD (Anmarel, Kazaxcran).

KOpunanyecknun agpec

050060, Peciyonuka Kazaxcran, r. Anmatsl, yi1. Ytenosa 19A
Be0-caiit: https://journal.ksph.edu.kz/
VYupenurens TOO «Kazaxcranckuil memunuHckui yausepceureT « BIIO3»
[leprnoaguuHOCTD: ©KEKBAPTAIHLHO



COAEP)KXAHUE

0030p JuTEpPaTYpBI

Paguomuka omnyxosieBoro mpoujisi B OnpeaejeHHH THCTOJOTMYeCKOro THIA pakKa
snaometpusi: O63op
Myxum A., AMAHKYIOB HK ... ... .oeioeiis it iee it e et et et et e et e e eee ees aee aee eee eee aee veeniesrsiennsenesneenene s L

Cucrema MeTunHMHCKOW — mBeroBoii (Triage) copTUpoBKH 00JbHBIX. DaKTOPHI
BJIUSIIOIME HA CKOPOCTh COPTHPOBKH W NPOAOKUTEIbHOCTH NpPeObIBAaHMA OO0JBHBIX B
npueMHOM nokoe. O030p JUTEPaTYyphI
Moiivinbaesa LLLM., Acan A.M., Amvimmaiixeizel O., Anapbex A.M., Kapamaes M.M......................... 26

PaguoMnueckne xapakTepucTUKH MOJIEKYJIAPHON BU3yaJM3allUM KaK NOTEHIHAJIbHbIE
uM(ppoBbIe OMOMapKepbl PUCKA METACTA3MPOBAHMS NIPH HEMEJIKOKJIETOYHOM paKe JErkoro

COBeleeHCTBOBaHI/Ie CUCTEMBI YIIPpABJICHUA MEAUIUHCKUX YCJIYTI B OTACJICHUMA JIyquOﬁ

auardocTuku (JlurepatypHsblii 0630p)
Twnezenosa A.T., Kypaxbaes K. K., Umawesa b.1., Mockeun K.A., [llanamog C.b............................ 50

Hcnoab3oBaHue pe3epBHBIX AHTHOMOTHKOB B YCJOBHAX CTAIMOHAPA M €ro CBs3b C
¢dopmMupoBaHEeM aHTUMHUKPOOHOI pe3ucTeHTHOCTU. O030p JMTEPATYPBI
Mouvinoaesa L. M., Amvimmatixwizol O., Acan A.M., AHAPOEK A.M.............cocoeovveieiiiiiiiieeeieseenns 62

JocTynnHOCTh M KayeCcTBO MEAUIIMHCKOW NMOMOIIM KAK IOKa3aTeJd YCTOHYMBOCTH
CHCTEeMBbI 001eCTBEHHOI'0 3IPABOOXPaHEHH S
batimypamosa M.A., Typocanosa b.A., 3axuonoa A.A., ’Kymamoesa V. K., baanosa A., Canap A.M.,
MOIPZAMXAH A M ...ttt ettt h et b etk bt es et st ne et e 76

Opranu3anus crneuuaJu3upoOBAHHON MeIUIMHCKOW MOMOIIM NMPH OCTPOM MNMOYEYHOM

NOBPEKICHUMN Y HOBOPO:KAEHHBIX: CHcTeMaTH4YeCKuil 0030p
Mouvinoaesa LII.M., Anapoex A.M., Acan A.M., AMBIMMAUKBIZBL O. ....c.oovevvieeeeiseiiieesisrinssrenissesesse e 90

OO0uecTBeHHOE 3IpaBOOXPaHeH e

Ouenka 3HAHMH, NPAKTHYECKMX HABBIKOB M PECYPCHOI 00eCIe4eHHOCTH MeIcecTép
XO0CIHCa Mo NpopMIaKTHKE M KOHTPOJII0 MHPEKIN B I'. AIMATBhI
Kamaesa A.K., baiimypamosa M.A., Anubaesa I A., Omaposa A.A., Caycanosa JI.7K., Aboykanuxosa
JI.B. TOUCOMOAEBA B.C.......cooovev ettt e e ettt st ettt ene e s et ne e e en s 104

JlnarHocTuka M JieueHue JUBEPTHKYJIA IIeHKEePa HA MPpUMepe KIMHUYEeCKOro caydast
Hcaiiko O.B. , ’Kamxanbaesea A.JK., Typean UK., A6opazakoe A.H., Xamze A.K., Myxmapos P.H.,
ACKAPYTIBOL Attt ettt h e et e et e b e ekt e st et e e e e e eh e e eh b e en bt e ene e enbe e nnn e nnes 117




MA3MY¥YHBbI
OJjie0ueTKe MIOTyJIap

JHIOMETPUIl OOBIPBIHBIH TMCTOJOTUSUIBIK THIIH aHBIKTAyJAarbl icik npoduiiHin
paauomukacsel: oy
Myxum A., AMAHKYTIOB ZK ..........cccoiiiieiiiiiiiiee ettt ettt 11

Ken Oeiiinni aypyxaHaHbIH :KaH cakray OeJiiMIIeciHJe NMHeBMOHUSIMEH aybIpATbIH
HAYKacTapra aHeCcTe3HO0JIOTHSJIbIK KoHe PeaHUMAIUSVIBIK KOMEKTi OHTalJIaHAbIPY
Mortivinbaesa LI M., Acan A.M., Amvimmatigsizel O., Anapbex A.M., Kapamaee M.M......................... 26

¥Ycak skacymajJbl eMec OKIe KaTepJi icirinae meracrazgay KaymiHiH CaHIBIK
OuomapkepJiepi peTiHae MOJIEKYJIAIbIK BU3YATU3ALUSHBIH PAJHOMHUKAJBIK CHIIATTAMAJIAPbI
CaobIKOBA A., AMAHKYIIOB JK .......o.oiveieiiiiiiieeece ettt et e 38

CayJieqik quarHocTuka 0eJtiMilecinie MeAUIMHAIBIK KbI3MeTTepai 0ackapy KyieciH
JKeTuIaipy (OnedueTke 101y)
Twnezenosa A.T., Kypaxbaes K. K., Umawesa b.U., Mockeun K.A., lLllanamog C.b..................c......... 50

CraumoHap kargaibIHAA pe3epBTIK AHTHOMOTHMKTEPAi KOJJAAHY 3KOHE OJIApAbIH

AHTHUMHUKPOOTHIK Pe3UCTEHTTIJIIKTIH KAJbINTACYbIMEH 0ailJIaHbICHI. O1e0ueTKe 10Ty
Mouvinoaesa L. M., Amvivmatixwizol O., Acan A.M., AHAPOEK A.M.............cooeovviiiiaiieiine e 62

MeauunHANBIK KOMEKTIH KOJIKETIMIIJIIri MeH canacbl — KOFaMbIK J€HCAYJIbIK CAKTay
JKYHeCiHIiH TYPaKTbLILIFbIHBIH KOPCETKIllI peTinae
Batimypamosa M.A., Typacanosa b.A., 3axuonoa A.A., ’Kymamosa V.K., basnosa A., Canap A.M.,
MOIPZAMXAH A M ...t e bbb st b ke bbb et b et bbbt neen e 76

7Kana TyraH HopecTeJiep/eri :xxenes Oyiipek 3aKbIMIAHYbI Ke3iHe MaMaHIaHAbIPbLIFaH
MeIUIUHAJIBIK KOMEKTI YibIMaacThIpy: Kyiieai moJiry
Mouvinbaesa IILM., Anapoex A.M., Acan A.M., AMBIMMAUKBIZBL O. ...c.coveveivererireriiaeseaiesessasissaeneneas 90

KoramapIk n1eHcay/IbIK CAKTay

AJIMATBI KAJACBIHAAFbI XOCNHMC MeI0HMKeJIepPiHiH NHPeKUMJIapAbIH AJIbIH ATy KOHe
O0akplLiay OoiiblHIIA OijiM  JeHreiliH, NPAKTHKAJBIK [aFAblIAPbIH JKOHE PeCcypPCThIK
KaMTaMachl3 eTlIyiH 0arajay
Kamaesa A.K., baiimypamosa M.A., Anubaesa I'.A., Omaposa A.A., Caycanosa /[.JK., A6oykanukxosa
JLE. TOUCOMOACBA B.C..........coiiieiiit ettt bbb bbb et 104

Ilenkep MBEPTHKYJBIHBIH JAHATHOCTHKACHI JKOHE eMi: KJIMHMKAJIBIK KaFaa
MbICAJIbIH/IA
Hcaiiko O.B. , ’Kamxanbaesea A.JK., Typean UK., A6opazakoe A.H., Xamze A.K., Myxmapos P.H.,

ACKADYTIOU Aottt s e s s s st rer et er e 117




CONTENT
Reviews

Radiomics of the tumor profile in determining the histological type of endometrial

cancer: A narrative review
MUKt AL, AMANKUIOV ZN.....eiiee ettt ettt sttt sttt se e s etsebes e e aresrens 11

Medical color-coded (Triage) sorting system for patients. Factors affecting triage speed
and length of stay in the emergency department. Literature review
Moiynbayeva Sh.M., Asan A.M., Atymtaikyzy A., Anarbek A.M. Karataev M.M...........ccccceecvrrcvnrnnnnn, 26

Radiomic characteristics of molecular imaging as potential digital biomarkers of
metastasis risk in non-small cell lung cancer
Sadykova A, AMANKUIOV ZN..........ooiiiiiieeeiee ettt enenas 38

Improvement of the management system of medical services in the department of
radiation diagnostics (Literature Review)
Tyulegenova A.T., Kurakbaev K.K., Imasheva B.1., Moskvin K.A., Shapatov S.B..........c.ccccccceerrrrennne. 50

Use of reserve antibiotics in hospital settings and its association with the development of
antimicrobial resistance. Literature review
Moiynbayeva Sh.M., Atymtaikyzy A., Asan A.M., Anarbek A.-M...........ccooviiiiiiiiiiii s 62

Accessibility and quality of medical care as indicators of the sustainability of the public
health system
Baymuratova M.A., Turzhanova B.A., Zakiolda A.A., Jumatova U.K., Bayanova A., Sapar A.M.,
MYFZAKNAN ALV ..ottt ettt a bbbttt ettt ettt bttt s s s s n e 76

Organization of specialized medical care for acute Kidney injury in newborns: A
systematic review
Moiynbayeva Sh.M., Anarbek A.M., Asan A.M., AtymtaiKyzy A..........ccccovvvrreiine e 90

Public health

Assessment of knowledge and practice of infection prevention and control among nurses
in a hospice in Almaty, Kazakhstan
Kataeva A.K., Baymuratova M.A., Alibayeva G.A., Omarova A.A., Saussanova D.Zh., Abdukalikova
D.B., TOIGOMDAEVA V.S........oiiiiiiiiiiiiieecee ettt ettt bbb bbbt b bbbttt en s 104

Diagnosis and treatment of zenker’s diverticulum: a clinical case study
Isayko O.V., Zhatkanbayeva A.Zh., Turgan |.K., Abdrazakov A.N., Khamze A.K., Mukhtarov R.N.,
ASKATUIY Aottt et s bbbt e bbb e st ee e s 2 e s a8 es a2 et et et es st s et et n bt et e s e bt nen e taee 117




REVIEWS

UDK 618.14-006.6
IRSTI 76.29.62 DOI: 10.24412/1609-8692-2026-1-11-25
RADIOMICS OF THE TUMOR PROFILE IN DETERMINING THE
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Abstract

Endometrial cancer (EC) is a heterogeneous disease with diverse histological and molecular
subtypes associated with different prognoses and therapeutic strategies. Accurate, non-invasive
preoperative characterization of tumor type, grade, and molecular profile is essential for optimizing
clinical management. This review aims to evaluate the role of radiomics in tumor profiling of EC,
particularly its ability to predict histological type, tumor grade, and molecular characteristics. A
synthesis of MRI- and PET/CT-based radiomics studies was performed, including research on
molecular markers such as microsatellite instability (MSI), p53 abnormalities, and tumor mutational
burden, as well as surrogate indicators of tumor aggressiveness. Evidence from related radiomics
studies in ovarian and cervical cancers was also considered to highlight methodological parallels.
Across 37 studies, radiomics models demonstrated good performance in predicting histological type,
grade, and molecular features, contributing to improved risk stratification and, in some cases,
complementing or outperforming conventional clinicopathological assessment. However, most
studies were retrospective and single-center, with limited external validation, and challenges remain
in feature standardization and reproducibility. Radiomics represents a promising non-invasive
approach for comprehensive tumor profiling in EC, although further prospective multicenter
validation and methodological standardization are required for clinical implementation.

Key words: endometrial cancer; radiomics; magnetic resonance imaging; tumor profiling;
molecular markers; risk stratification.

Introduction. Endometrial carcinoma
is the sixth most common malignancy in
women worldwide, with an estimated 382,000
new cases diagnosed annually [1].
Conventional type 1 tumors (low-grade
endometrioid) generally carry a favorable
prognosis, whereas type Il tumors (serous,
clear cell, carcinosarcoma / malignant mixed
Miillerian tumors) are associated with higher
rates of recurrence and death. Molecularly, The
Cancer Genome Atlas (TCGA)-derived
subgroups and surrogates (e.g., p53-aberrant,
MSI/MMR-deficient, POLE-mutated, no
specific molecular profile) influence risk
stratification and treatment recommendations._

Preoperative assessment based on
endometrial biopsy and MRI has limitations:
biopsy may under-estimate grade or miss
serous components, while conventional MRI

assessment of myometrial invasion, cervical
stromal involvement, and lymph node status is
observer-dependent. Radiomics aims to
enhance this paradigm by extracting
quantitative descriptors of intratumoral and
peritumoral heterogeneity from
multiparametric MRl or PET/CT and
integrating them with clinical variables
through machine learning models. Review
articles by Manganaro et al. and dos Santos et
al. outline the rapid growth of radiomics in
gynecological imaging and specifically in EC

[2].

This review focuses on how tumor
profile radiomics contributes to determining
histological type and biological aggressiveness
in EC, including: (i) histologic type and grade,
(i) molecular markers (MSI, p53abn, TMB),
(iii) radiogenomic signatures, and (iv) closely
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related tasks such as deep myometrial invasion
(DMI), lymphovascular space invasion
(LVSI), and high-risk risk-class assignment,
which are tightly linked to histologic type.

Methods. This study was conducted as
a narrative review with elements of a structured
literature search to enhance transparency and
reproducibility. Methodological reporting was
informed by principles of the PRISMA
(Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) framework;
however, a formal systematic review and meta-
analysis were not performed.

A comprehensive literature search was
carried out in PubMed, Web of Science, and
Scopus databases to identify relevant studies
published between January 2018 and February
2025. The search strategy combined Medical
Subject Headings (MeSH) and free-text terms
related to endometrial cancer and radiomics.
The primary search included combinations of
the following terms: “endometrial cancer” OR
“endometrial carcinoma,” AND “radiomics”
OR “radiomic features,” AND “MRI” OR
“magnetic resonance imaging” OR “PET” OR
“PET/CT,” AND “machine learning” OR
“deep learning,” AND “histology” OR
“histological subtype” OR “serous” OR
“endometrioid” OR “prognosis.” The search
syntax was adapted for each database. In
addition, reference lists of relevant articles and
reviews were manually screened to identify
further eligible studies, and recent high-impact
publications and conference proceedings were
considered to ensure up-to-date coverage.

Studies were selected according to
predefined eligibility criteria. Inclusion criteria
comprised original peer-reviewed research
involving  patients  with  histologically
confirmed endometrial carcinoma who
underwent preoperative imaging (MRI and/or
PET/CT), with application of radiomic feature
extraction and computational modeling using
machine learning or deep learning techniques.
Eligible studies were required to report
outcomes related to histological subtype
classification or clinically relevant diagnostic
or prognostic endpoints, including tumor
grade, myometrial invasion, lymph node
involvement, molecular subtype, or survival.
Both retrospective and prospective studies
were considered. Exclusion criteria included
non-English  publications, case reports,
editorials, letters, and studies lacking sufficient

methodological  detail or  quantitative
performance metrics. Review articles were not
included in the primary analysis but were used
to provide contextual background. Study
selection involved screening of titles and
abstracts followed by full-text assessment of
potentially relevant articles, based on the
predefined criteria.

From each included study, key data
were extracted, including imaging modality
and acquisition protocols, radiomic feature
characteristics, feature selection methods,
modeling approaches (machine learning
algorithms or deep learning architectures),
predicted outcomes, sample size, presence of
validation cohorts, and reported performance
metrics such as AUC, accuracy, sensitivity,
and specificity. When multiple models were
evaluated, the best-performing approach was
recorded.

Due to heterogeneity in study design,
imaging  techniques, and analytical
methodologies, quantitative synthesis was not
feasible. Therefore, findings were summarized
using a narrative approach, with emphasis on
methodological patterns and comparative
performance. Studies were grouped according
to their primary focus, including histological
subtype classification, diagnostic assessment
(such as staging-related features including
deep myometrial invasion and lymphovascular
space invasion), and prognostic modeling. The
study selection process can be summarized
using a PRISMA-style flow diagram, and key
characteristics of included studies are
presented in summary tables to improve clarity
and reproducibility.

Results:

1. MRI Radiomics for Overall
Prognostic Modeling and Risk Stratification

MRI radiomics studies in endometrial
cancer have established the feasibility of
whole-tumor profiling for prognostic modeling
and risk stratification. Fasmer et al. [3] used
whole-volume tumor MRI radiomics in 201
patients to derive signatures associated with
aggressive disease and poor outcome; these
signatures achieved medium-to-high
discriminative performance. However, the
study was retrospective and lacked external
validation, which may limit generalizability.
Jacob et al. developed an MRI-based Radiomic
Prognostic Index (RPI) in 95 women, showing
that high RPI scores predicted poor disease-
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specific survival and were associated with
distinct gene expression profiles, linking
radiomic phenotypes to underlying tumor
biology [4]. Nevertheless, the relatively small
sample size increases the risk of overfitting and
limits robustness.

Building on this, Hoivik et al. presented
a radiogenomics application combining
radiomics with genomic data to refine
prognostic profiling, further reinforcing the
concept that imaging phenotypes capture
molecularly driven heterogeneity in EC [5],
although validation in independent cohorts
remains necessary. Liu D. et al. and Renton et
al. demonstrated that multiparametric MRI
radiomics can predict progression-free and
disease-free survival, respectively, using
radiomic signatures [6]; however, variability in
feature selection methods and modeling
strategies across studies complicates direct
comparison. Mainenti et al. similarly used MRI
radiomics for preoperative risk stratification,
confirming that radiomics-based machine
learning can stratify high- vs low-risk patients
[7], although the single-center design may
introduce selection bias.

Complementary work by Lefebvre et
al. [8] developed 3D radiomics signatures for
preoperative risk stratification, demonstrating
clinically relevant stratification into high- and
low-risk groups. Hodneland et al. [9]
systematically investigated MRI radiomic
feature ~ normalization,  showing  that
normalization strategy significantly affects
prognostic modeling performance, thereby
highlighting a critical methodological
challenge for reproducibility and clinical
translation.

Although these studies focus primarily
on prognosis and risk class rather than explicit
histologic type, their results suggest that
radiomic tumor profiles encode features of
tumor aggressiveness closely linked to
histologic ~ subtype and grade [10].
Collectively, these findings indicate that MRI
radiomics has strong potential for preoperative
risk stratification in endometrial cancer.
However, most studies are retrospective, rely
on relatively small or single-center cohorts,
and frequently lack external validation. In
addition, heterogeneity in imaging protocols,
feature extraction pipelines, and modeling
approaches introduces variability and limits
reproducibility. These factors increase the risk

of overfitting and selection bias, and therefore
the reported performance metrics should be
interpreted with caution.

2. Radiomics for Histological
Type, Grade, and Deep Myometrial
Invasion

Radiomics models have also been
extensively applied to predict histological type,
tumor grade, and deep myometrial invasion. Li
et al. developed integrated clinical-radiomic
models based on T2-weighted MRI in 219
patients, demonstrating improved
discrimination for DMI, risk category,
histologic type, and LVSI compared with
clinical models alone. Despite strong
performance, the retrospective design and
absence of external validation may limit
generalizability. Wang et al. and Bi et al.
constructed multiparametric MRI radiomics
nomograms for assessing DMI and
distinguishing early-stage EC from benign
lesions, reporting high diagnostic accuracy [11,
12]; however, inter-institutional variability in
imaging acquisition and reconstruction may
affect model transferability.

Yang J. et al. [13] used intratumoral and
peritumoral radiomics to assess DMI, showing
improved performance when peritumoral
features were included, although the added
complexity may increase susceptibility to
overfitting. Shen et al. [14] extended this
approach to differentiate uterine serous
carcinoma from endometrioid carcinoma using
multiparametric MRI radiomics combined
with deep learning in a multicenter cohort,
achieving high accuracy; nevertheless, deep
learning models may suffer from limited
interpretability and require large external
datasets for validation.

Several studies addressed tumor
grading. Zheng et al. [15] and Yue et al. [16]
demonstrated that radiomics combined with
clinical variables improves prediction of
histologic grade, while Ren et al. [17] and
Yang J. et al. [18] showed that incorporating
peritumoral features and deep learning further
enhances predictive performance. However,
across these studies, limited sample sizes,
retrospective designs, and heterogeneous
modeling  pipelines remain  common
limitations that may affect robustness and
reproducibility.

Additional  studies in  related
gynecologic cancers, including ovarian and
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cervical malignancies [19-21], further support
the feasibility of radiomics for histotype
treatment-response
findings

classification

prediction.

While

and

these

are

methodologically transferable to endometrial
cancer, differences in tumor biology and
imaging characteristics should be considered
when extrapolating results.

Table 1 - Selected radiomics studies focusing on histologic type, grade, or closely related risk features

Study | Modali | Endpoin Key Findings Study Key Limitations
ty t Design/
Validation
Lietal, |T2W DMI, Radiomic model achieved Retrospective | No external
2023 MRI, clinical AUC ~0.85 for DMI, ~0.82 |, single- validation;
(Cancers) | intratu | risk class, | for LVSI, and effectively center potential
moral histologic | differentiated endometrioid overfitting
type, vs non-endometrioid tumors;
LVSI adding radiomics
significantly improved
clinical-only models.
Wang et | Multipa | DMI Best radiomics model Retrospective | Lack of external
al., 2023 | rametric reached AUC ~0.88 for validation; inter-
(Acad MRI DMI; outperforming observer
Radiol) radiologist assessment variability; MRI
(~0.72). Nomogram protocol
integrating texture features heterogeneity
increased predictive
stability.
Bietal., |Multipa | Stage IA | Radiomics classifier Retrospective | Retrospective
2022 rametric | EC vs achieved AUC 0.90+ for , multicenter | design; potential
(Front MRI benign distinguishing early EC from | validation selection bias;
Oncol) lesions benign lesions; multi-center variability across
validation confirmed centers
robustness.
Zheng et | MRI + | Histologi | Combined model (radiomics | Retrospective | Small sample
al., 2021 |clinical |[cgrade |+ CA125+ MRI features) size; lack of
(Front achieved AUC ~0.84 for external
Oncol) high-grade EC; significantly validation; risk of
higher than clinical model overfitting
alone (~0.72).
Yue et Multipa | Tumor Tumor-grade prediction Retrospective | No external
al., 2023 | rametric | grade achieved AUC ~0.87; validation;
(Front MRI wavelet-based features were single-center
Oncol) most informative. cohort; model
Calibration curve and generalizability
decision curve analysis uncertain
showed strong clinical
utility.
Ren et Intra- & | Tumor Integrated model reached Retrospective | Small cohort;
al., 2025 | peritum | grade AUC ~0.90 for predicting lack of external
(Oncol oral high-grade EC; peritumoral validation;
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Lett) MRI ring features improved potential
sensitivity for aggressive overfitting
tumors.

YangJ. |Deep- [Risk CNN-based model achieved | Retrospective | Deep learning

et al., learning | class AUC >0.90 for interpretability

2023 MRI (EEC) distinguishing low- vs high- limitations; no

(Front risk endometrioid external

Oncol) carcinoma; automated validation; data
feature extraction heterogeneity
outperformed hand-crafted
radiomics.

YangJ. |Intra- & |DMIin | Best model achieved AUC | Retrospective | Lack of external

et al., peritum | early ~0.89; combining intra- and validation;

2025 oral endometr | peri-tumoral features increased model

(Front MRI ioid EC | increased accuracy by ~10% complexity;

Oncol) compared to intratumoral overfitting risk
features alone.

Shenet | Multipa | USCvs | Multicenter dataset; model | Multicenter | External

al., 2025 | rametric | endometr | achieved AUC ~0.92 for cohort validation

(Front MRI + |ioid EC | USC identification; DWI- limited; deep

Oncol) deep based features were most learning

learning discriminative. interpretability;
dataset
imbalance

Fang et | Multipa | CCJ AUC ~0.88 for Retrospective | Limited sample

al., 2024 | rametric | cervical | differentiating cervix—corpus size; anatomical

(Abdom | MRI adenocar | junction adenocarcinoma variability; lack

Radiol) cinoma | from endometrioid of external

VS carcinoma; model improved validation
endometr | diagnostic confidence for
ioid EC | difficult anatomical regions.

Takeyam | MRI Ovarian | Texture-based signatures Retrospective | Not EC-specific;

aetal, clear cell | achieved AUC ~0.85 for limited cohort

2024 VS histotype classification; size;

JpnJ endometr | demonstrated that radiomics generalizability

Radiol) ioid can detect subtle phenotypic concerns

carcinom | differences similar to EC
a pathology.

Naetal., | Multim | Platinum | Fusion model achieved AUC | Retrospective | Non-EC

2024 odal sensitivit | ~0.89 for predicting population;

(Front MRI+ |yin platinum sensitivity; limited

Oncol) clinical |ovarian | radiomics alone transferability;

carcinom | underperformed (~0.78), lack of
a showing benefit of standardized
multimodal integration. imaging
Overall, the studies summarized (Table clinically relevant endpoints, including
1) demonstrate that MRI-based radiomics histological type, tumor grade, and deep
provides strong discriminatory power for myometrial invasion. The integration of
[ L
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radiomic features with clinical variables or
deep-learning approaches consistently
improves predictive performance. However,
the evidence is limited by methodological
heterogeneity, lack of standardization, and
insufficient  external  validation.  These
limitations introduce potential biases and
currently constrain the clinical applicability of
radiomics-based diagnostic models.
Radiomics for Molecular Subtypes,
MSI, p53abn and Tumor Mutation Burden
Radiomics has also been applied to the
prediction of molecular subtypes and genomic
surrogates, which are increasingly important
for personalized treatment strategies. Lin et al.
[22] developed an MRI-based radiomics
nomogram for predicting microsatellite
instability (MSI), demonstrating promising
diagnostic performance; however, model
generalizability remains uncertain. Broomand
Lomer et al. [23] conducted a systematic
review and  meta-analysis,  reporting
encouraging pooled performance but also
highlighting substantial heterogeneity in study

design and quality, underscoring the need for
standardization.

Ning et al. [24] and Meng et al. [25]
developed radiomics-based models for
predicting p53-aberrant tumors and high tumor
mutation burden, respectively, demonstrating
that radiomics can serve as a non-invasive
surrogate for molecular profiling. Zhou et al.
[26] and Brancato et al. [27] further showed
that combining radiomics with peritumoral
features or pathomics improves subtype
classification. However, these integrative
approaches increase methodological
complexity and require large, well-annotated
datasets for validation.

Additional studies demonstrated the
value of radiogenomics and multimodal
imaging, including PET-based radiomics [28—
34], for capturing aggressive tumor biology.
While these approaches show strong predictive
performance, they are often limited by small
sample sizes, retrospective design, and lack of
standardized imaging protocols across centers.

Table 2 - Radiomics studies targeting molecular and genomic surrogates in endometrial cancer

Study Modal | Molecul Key Findings Study Design Limitations
ity | ar/Geno / Validation
mic
Endpoin
t
Linetal., |MRI MSI Combined radiomic— Retrospective | No external
2023 status clinical model achieved validation;
(QIMS) AUC = 0.85 for MSI moderate sample
prediction; wavelet texture size; risk of
features were the strongest overfitting
predictors.
Broomand | MRI MSI Pooled results showed Systematic High
Lomer et | (syste |status radiomics models can review and heterogeneity;
al., 2025 matic reach AUC 0.80-0.90 for | meta-analysis | variable study
(Abdom review MSI, though quality; publication
Radiol) ) methodological variability bias
limits generalizability.
Ning et al,, | MRI + | p53abn | Multitask model achieved | Retrospective | Lack of external
2024 (BrJ | clinical | EC AUC ~0.86; integrating validation; limited
Radiol) MRI radiomics with sample size;
CA125 improved potential
discrimination of p53abn overfitting
tumors.
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Meng et MRI High Radiomics model achieved | Retrospective | No independent
al., 2025 TMB AUC ~0.87; high-entropy validation cohort;
(Abdom features were strongly model
Radiol) associated with TMB-H generalizability
phenotype. uncertain
Zhou et al., | Multip | Molecula | Model achieved AUCs Retrospective | Heterogeneous
EurJ aramet |r >0.80 for separating MRI protocols;
Radiol ric subtypes | p53abn, MSI, and NSMP lack of external
MRI (TCGA | phenotypes; peritumoral validation;
surrogate | features improved subtype potential bias
S) classification.
Jacob et MRI + | Radiomi | High RPI associated with | Retrospective | Small cohort; no
al., 2021 (J | gene c poor survival and specific external validation;
Clin Med) | express | Prognost | gene-expression clusters limited robustness
ion ic Index | linked to aggressive
& biology.
genetic
alteration
S
Hoivik et | MRI Prognost | Radiomic clusters Retrospective | Integration
al., 2021 radiom | ic corresponded to genomic complexity; limited
(Commun |ics+ profiling | subgroups; demonstrated external validation;
Biol) genomi feasibility of integrating cohort size
cs imaging with multi-omic constraints
data.
Cellietal., | MRI + | Risk Combined model achieved | Retrospective | Lack of external
2022 histolo | classes | AUC ~0.90; molecular validation;
(Cancers) | gic— surrogates (MMR-d, potential selection
molecu p53abn, POLEmut) bias; model
lar data significantly increased complexit
accuracy.
Brancato et | Radio | Integrate | Combined feature set Retrospective | High
al., 2024 mics + | dtumor | improved prediction of methodological
(Sci Rep) | pathom | character | molecular subtypes complexity; limited
ics ization compared to radiomics or interpretability;
pathomics alone. validation needed
Fasmer et | [18F]F | Aggressi | PET-derived radiomic Retrospective | PET protocol
al., 2025 DG ve signature predicted poor variability; lack of
(Eur J Nucl | PET disease, | survival with AUC ~0.88; external validation;
Med) poor metabolic heterogeneity limited cohort size
outcome | linked to aggressive
molecular classes.

Collectively, these studies (Table 2)

significant challenges. As a result, although

suggest that radiomics can capture biologically
relevant information associated with molecular

radiomics shows promise as a non-invasive
tool for molecular phenotyping, further large-
subtypes and genomic alterations. However, scale prospective studies are required before
variability in methodology, limited external clinical implementation.

validation, and potential overfitting remain 3. Radiomics

for Organ-
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Preservation, Fertility-Sparing and
Lymphadenectomy Decisions

Finally, radiomics has been explored
for clinical decision-making, including
fertility-sparing treatment, ovarian
preservation, and lymphadenectomy planning.
Yan BC et al. [35] developed MRI-based
radiomics nomograms to identify patients
eligible for fertility-preserving strategies and
ovarian conservation, demonstrating the
potential of radiomics to  support
individualized treatment decisions. Liu XF et
al. [36] proposed a radiomics model for
predicting lymph node metastasis, which may
guide surgical management.

Although these applications highlight
the translational potential of radiomics, they
remain subject to similar methodological
limitations, including retrospective design,
limited validation, and potential selection bias.
Consequently, while radiomics-based
decision-support tools are promising, their
integration into clinical workflows requires
further validation in prospective, multicenter
studies.

4. Methodological Themes and
Challenges

Most  endometrial cancer (EC)
radiomics studies used hand-crafted features—
such as first-order intensity, shape, texture, and
wavelet-derived descriptors—extracted from
manually or semi-automatically segmented
lesions on T2-weighted and/or multiparametric
MRI  (including diffusion-weighted and
contrast-enhanced sequences). Lefebvre et al.
introduced a spherical harmonics — based
quantitative image analysis in multiparametric
MRI to predict histopathology markers of EC,
demonstrating that higher-order mathematical
descriptors of tumor shape and surface can
capture histologic differences beyond standard
radiomic features. More recently, deep
learning approaches, including convolutional
neural networks, have been wused to
automatically learn features from image
patches or to combine deep features with
radiomics. Yang J. et al. and Shen et al
exemplify this trend by integrating
multiparametric MRI radiomics with deep-
learning architectures for risk classification
and histologic subtype differentiation.

Several studies emphasized the added
value of peritumoral radiomics. Yang J. et al.
and Ren et al. showed that including

peritumoral rings around the primary lesion
improves prediction of deep myometrial
invasion (DMI) and grade, likely by capturing
invasion patterns, stromal reaction, and
angiogenesis at the tumor—myometrium
interface. Yan B. et al. incorporated
peritumoral regions into an MRI-based
radiomics nomogram for lymphovascular
space invasion (LVSI) prediction, aligning
with the biological notion that LVSI and
invasive growth are peritumoral phenomena.

Standardization and reproducibility
remain critical barriers to clinical adoption.
Hodneland et al. explicitly evaluated different
MRI radiomic feature normalization strategies
in uterine endometrial and cervical cancers,
showing that normalization choices influence
prognostic model performance. Broomand
Lomer et al., in their MSI radiomics meta-
analysis, highlighted heterogeneity in imaging
protocols, feature extraction software, and
machine learning workflows, limiting pooled
inference and external applicability. Moreover,
most EC radiomics studies are retrospective,
single-center, and rely on internal cross-
validation, which constrains generalizability
and raises potential risk of overfitting.
Multicenter studies, such as those by Bi et al.
and Shen et al., as well as some MSI-focused
works, represent progress toward broader
applicability but still require prospective
validation and harmonization of MRI
protocols.

5. Ability of Radiomics to
Capture Histological Type

Across the reviewed literature,
radiomics demonstrates strong potential to
approximate histological type and related
tumor biology in endometrial cancer. Multiple
studies report that radiomic signatures can
reliably distinguish endometrioid from non-
endometrioid or serous carcinomas. Li et al.
identified key T2-weighted MRI features
linked to tumor shape and the myometrial
interface, while Shen et al. achieved high
accuracy in separating uterine  serous
carcinoma from endometrioid carcinoma using
multiparametric MRI and deep learning.
Similar findings from Virarkar et al. indicate
that malignant mixed Mullerian tumors exhibit
distinct  radiomic  phenotypes,  further
supporting radiomics’ ability to detect
aggressive type Il histologies. Radiomics also
performs well in predicting histologic grade
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and preoperative risk class, as demonstrated by
Zheng, Yue, Ren, and Yang, particularly when
peritumoral features and deep-learning
methods are incorporated;  high-grade
endometrioid tumors and serous carcinomas
frequently cluster together, reflecting their
shared aggressive behavior.

Beyond  morphology,  radiomics
correlates closely with molecular subtypes.
Studies by Lin, Ning, Meng, Zhou, Celli,
Jacob, and Hoivik show strong associations
between imaging-derived features and MSI,
p53-aberrant status, high tumor mutational
burden, and TCGA-like genomic groups.
These molecular correlations further support
radiomics as a surrogate for underlying tumor
biology. Multimodal approaches integrating
MRI with PET, pathomics, or
clinical/serologic data consistently outperform
single-modality models, emphasizing that the
most accurate assessment arises from holistic
tumor profiling.

Despite these promising findings, most
evidence originates from retrospective cohorts
with limited sample sizes and minimal external
validation, which may overestimate model
performance and reduce generalizability.
Variability in  MRI acquisition, feature
extraction pipelines, and analytic methods
introduces potential bias and reproducibility
challenges. Nevertheless, radiomics provides a
non-invasive proxy for histologic type, grade,
and molecular phenotype, with clinically
meaningful applications in preoperative risk
stratification,  surgical planning, organ
preservation, and systemic therapy selection.

Discussions. While radiomics shows
strong potential for improving preoperative
assessment in endometrial cancer, several
limitations hinder its immediate clinical
translation. Most studies are retrospective and
based on relatively small cohorts, with limited
external validation, raising concerns about
reproducibility and generalizability.
Considerable  heterogeneity in  imaging
protocols, segmentation approaches, feature
extraction methods, and machine-learning
techniques further complicates comparison
across studies, and widespread adoption of
standardization frameworks such as IBSI
remains incomplete. In addition, research
targets a wide range of endpoints - histologic
type, grade, DMI, LVSI, molecular markers,

risk class - yet the relationship between these
outcomes and underlying tumor biology is not
always clearly defined. Importantly, few
investigations have prospectively evaluated
whether radiomics-guided decisions improve
patient management, reduce unnecessary
interventions, or lead to better clinical
outcomes.

Future work should emphasize large,
prospective multicenter validation using
harmonized imaging and feature pipelines, as
well as the integration of radiomics with other
omics modalities to generate more biologically
interpretable models. Advances in explainable
Al will be essential for clarifying the basis of
radiomic predictions and increasing their
clinical acceptability. Ultimately, formal
clinical impact studies are needed to determine
whether radiomics-based decision-support
tools can meaningfully enhance personalized,
organ-preserving management in endometrial
cancer.

Conclusion. Radiomics research in
endometrial cancer has advanced rapidly,
progressing from early single-center studies to
sophisticated multiparametric, radiogenomic,
and deep-learning approaches. Evidence from
MRI-based models for risk stratification,
histologic typing, grading, and molecular
characterization - as well as PET/CT radiomics
and emerging radiopathomic frameworks -
demonstrates that quantitative imaging
features can reliably capture tumor biology and
aggressiveness. However, most studies are
retrospective, single-center, and rely on
internal validation, which limits
generalizability and introduces potential bias.
Variability in imaging protocols, feature
extraction methods, and analytic workflows
further challenges reproducibility. Despite
these limitations, radiomics represents a
valuable  non-invasive = complement to
traditional biopsy and histopathology. Future
work integrating clinical, radiomic, and
molecular data, along with prospective,
multicenter validation and standardized
pipelines, may enable more accurate
preoperative differentiation of tumor subtypes,
improved prediction of grade and molecular
risk categories, and more personalized
planning of surgical and therapeutic strategies
in endometrial cancer.
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PAIJMOMHUKA OITYXOJIEBOI'O TIPO®WJIA B OITPEAEJIEHUN
I'MCTOJIOI'MYECKOI'O TUIIA PAKA DOHIAOMETPUSA: OB30P

Myxur A. !, Amankyaos K.

YKazaxcmanckuii meouyunckuii ynusepcumem «BIIIO3y, 2. Anmamul, Kazaxcman
2 Kazaxckutl Hay4HO-Ucc1e008amenseKutl uHcmunym ouxono2uu u paouonozuu (KasHHUHOuP),
2. Anmamul, Kazaxcman

AHHOTanuA

Pax osHmomerpusi (PD) sBasiercss reTeporeHHbIM  3a00JIEBaHHEM C  Pa3IMYHBIMU
TUCTOJIOTUYECKUMU W MOJIGKYJSIPHBIMH ~ CYOTHIIAaMH, KOTOpbIE  CBS3aHBI C  pa3HOU
MPOTHO3UPYEMOCTBI0O W TEPANeBTUYSCKUMU  CTpaTerussMu. To4Hass W HEHMHBa3WBHAas
MpeIonepaloHHasl XapaKTEPUCTUKA THUIA OIYXOJH, €€ CTENEeHW 3J0KaYEeCTBEHHOCTH U
MOJIEKYJIIPHOTO MPO(UIIsi UMEET pelIaroliee 3HadYeHUe I ONTUMH3AIMN KIMHUYECKOTO BEICHUS
nanuenToB. Llens qaHHOTO 0030pa - OLIEHUTH POJIb PAAMOMHKHU B MPOGUIMPOBAHUM OmyXxoJiei PO, B
YaCTHOCTH €€ COCOOHOCTH MTPOTHO3UPOBATH TUCTOJOTUYECKUM THII, CTETICHb 3JI0KAYECTBEHHOCTH U
MOJIEKYJIIpHBbIE XapakTepucTuku. [IpoBeaen cuute3 mccnenoBanuii Ha ocHoBe MPT u IIDT/KT,
BKJIIOYas pPabOThI, TOCBAMIEHHBIE MOJICKYISIPHBIM MapKepaM, TaKMM KaK MHUKpPOCATEIUIUTHAS
HectabmibHOCTH (MSI), Hapymienust pS3 U MyTalMOHHBIA OpeMs OIyXOJH, a TAKXKe IMOKa3aTesIM
arpecCUBHOCTH OMYX0JK. PaccMOTpeHbI Takke TaHHbBIE PAMOMHKH B PaKe SMYHUKOB U IIIEHKA MaTKA
JUTSl BBISIBJICHUSI METOI0JIOTHUeCKUX napaienei. [To nanueiv 37 uccneqoBanuil, MOJIEIN PaIuOMUKH
[IOKA3aJIM XOpOLIYI0 TOYHOCTh B IPOTHO3MPOBAHMU TMCTOJIOTMYECKOTO THUIA, CTEHEHU
3JI0KaYECTBEHHOCTH U MOJIEKYJIIPHBIX OCOOEHHOCTEM OIMyXOJM, YTO CIOCOOCTBYET YJIYYIIEHUIO
cTpaTU(UKALUA PUCKA M B HEKOTOPBIX CIydasX MAOMOJHSET WM MPEBOCXOIUT TPAIUIIMOHHYIO
KIIMHUKO-TIATOJIOTHUECKYI0 OIIEHKY. TeM He MeHee, OOJBbIIMHCTBO HCCIIEOBAHUN  OBLIU
PETPOCIEKTUBHBIMU M OJTHOLEHTPOBBIMH, C OTPAaHUYECHHOW BHEIIHEW BAMJALMEH, U COXPAHSIOTCS
mpoOIeMbl CTaHJAPTU3ALMU MPU3HAKOB M BOCIPOM3BOAMMOCTU. Pammomuka mpezacrasiser coboi
MEePCIEKTUBHBIM HEWHBA3MBHBIA MOJXOJ s KOMIUIEKCHOTO MpoduimupoBanusi omyxonei PO,
OJIHAKO JUIsl €0 BHEAPEHUS B KIIMHUYECKYIO MPAKTUKY HEOOXOIUMBI JallbHEHIIINE TPOCIIEKTUBHBIC
MHOTOLICHTPOBBIE UCCIIEIOBAHUS U CTAHJAPTU3ALUS METOJOJIOTHH.

Knrouesvie cnosa: pax snoomempus;, paouomMuka, MAcHUMHO-PE3OHAHCHAS momocpagus;
npoguauposanue onyxonu, MoieKkyIspHble MapKepsl, CMmpamupuxkayus pucka.

SHJIOMETPUI OBBIPLIHBIH THCTOJOTI USLIBIK TUIITH AHBIKTAY JIAFBI
ICIK ITPOOUJITHIH PAIMOMUKACBI: IIOJY

MyxuTt A.!, AmankyJos .2

YWKIOCKMy Kazakcmanowvix meouyuna yuusepcumemi KIIC, Anmamu x. Kazaxcman
2Kazax Ouxonozus sxcane Paouonozus euiibimu-3epmmey uncmumymol, Aimamer . Kazaxeman

Tyiinaeme

Oupometpuit kKatep:ri iciri (OKI) - opTypsii FTUCTOJIOTHSIIBIK KOHE MOJIEKYIANIBIK CyOTUIITEPI
Oap rereporeHji aypy, ojap OpTYpiii OoJKaM MEH TEepamusulbIK cTpaTerusuiapra OaillaHBICTHI.
OnyxonpJiH TYPIH, ASPEKECIH >KOHE MOJIEKYNaNbIK NMPO(UIIIH onepauus ajAblHIAFbl A7 dpi
MHBA3MBTI €eMEC CUMATTay KIMHUKAIBIK OacKapy/ibl OHTAMIaHABIPY YIIiH 6Te MaHbI3bl. OChI MO0y
panuomukanbiH OKI-ne icik mpodunupneyneri pesiH Oaramayqsl MakcaT €Telli, OHbIH IIIiHJe
THCTOJIOTHSUIBIK THUIITI, ICIK AOPEKECIH XKOHE MOJIEKYNaJbIK CHUITaTTamMmanap/s! 0ospkay kaoineri. MPT
xoHe [IDT/KT Herizinzmeri paguoMuka 3epTTeyiepi TajajaHIbl, COHbIH IIIiHAEe MHKPOCATETUTTIK
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Typakch3ablK (MSI), pS3 aHoManusnapsel, iCIKTIH MYTAIMSUIBIK KYKTEMECI CHAKTBI MOJIEKYIAJIbIK
Mapkepiiep JKOHE ICIK arpecCHBTUINHIH Kepcerkimrepi 3eprrenmi. CoHpmaii-ak, 9IiCTEMENIK
napajuieNbaepi KOPCeTy YIIiH OBAPHAIIB/IbI )KOHE JKAThIP MOWHBI KATepIi iCiri OOMBIHIIA KATHICTHI
paoMUKa 3epTTeyaepi KapacThIpbULIbL. 37 3epTTEYAIH HOTHKEC1 OOMBIHIIIA PaInOMIKA MOICTbACP1
TUCTOJIOTHSUIBIK THITI, iCIK JOPEKECIH >KOHE MOJEKYNalblK CHUIATTamMallapibl OoJDKayda MKaKCh
HOTHDKEIIED KOPCETTi, Oy ToyeKenuepai CTpaTHQUKAIUsUIayabl >KakcapTyFa JKOHE Keuoip
Karaaimapaa A9CTYPIi KIMHUKAIBIK-ATOJIOTHSIIBIK Oaraay/ sl TOJBIKTBIPYFa HEMECE OHBI achIll
Tycyre MyMKIHAIK Oepai. JlerenMen, 3epTTeyinepAiH KONIIUTIri peTPOCIeKTUBTI kKoHEe Oip OpTaIbIKKa
OaFpITTaIFaH OOJIBIT, CBHIPTKHI BaJHMJAWs IIEKTEYJi OOJIbI, jKoHE Oenruiepii CTaHAapTTay MEH
HOTIDKEIIEPIiH KalTalaHy MYMKIHIIrT Mocenenepi ami ae cakranyna. Paguomuka DKI-ne kemreHmi
iCiK TpoMIMpPIICYAIH NEPCIEKTUBAIBI HHBA3UBTI eMec dici O0JIBIT Ta0bUIaAbI, OlpaK KIMHUKAIBIK
MpaKTHUKaFa €Hri3y YIIIH KOCBIMIIA MPOCIEKTUBTI KONOPTAIBIKTBI 3€pTTEYJIEp MEH SICTEMENIK
CTaHJApTTAy KaXKeT.

Tyuiinoi ce3dep: sHOOMempuil Kamepni iciel;, paouoMuka, MAcHUMMmMi-pe30HAHCMbIK
momozpagusi; icix npogunupney;, MoIeKyIaiblK Mapkepiep, mayexkenoepoi cmpamu@durayusiiay.
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Kongnukm unmepecos

Asmopuwl 3aa61410m 06 oMcymcmeuy NOMmeHYUaIbHo20 KOHGIUKMA unmepecos, mpebyroue2o
PACKpblmus 8 OAHHOU cmamuve.

Bxnao aemopos

Myxum Anap Myxumkbizel - yuacmue 6 pazpabomke NOUCKOBOU cmpameuu, omoop u
KpUMu4eckasi OYyeHKa 8KIIOYEHHbIX NYOIUKaAyull, yyacmue 8 anaiuse pe3yivmamos, unmepnpemayuu
OaHHBIX, N0020MOo8Ka pazoenos « Mamepuanvl u Mmemoowvl» u «Pe3ynomamaol .

Amankynoe Kanooc Myxmapoeuu - pazpabomka Koumyenyuu u ousauHa o0030pa.
Memoodonozuueckoe conpogodcoenue nOUCKka u omoopa aumepamypsl, IKCNEPMHAS OYEHKA
BKIIIOYEHHBIX NYOIUKAYUL

Qunancuposanue. Dunancuposanue Uccie008aHUsl He 0CYUeCmesIoCh.

Myooenep Kakmuwiebicol

Asmopnap ocvl MaKanaoa xapusnayovl maian ememin bIKmumai Myooenep KaKmuleblCbIHbIH
JHCOK eKeHIH MANIMOelOI.

Aemopnapowviy yneci

Myxum Anap Myxumkpizel - i30ey cmpameusicbld 23ipieyee Kamovicy, eHei3ineeH
ACAPUANAHLIMOAPOLL  IPIKMeEy JiCoHe CulHU 0aganay, Hamudicenepdi manday MeH oOepekmepoi
unmepnpemayusiayea kamoicy, «Mamepuanoap men adicmepy sncone «Homuowenepy» denimoepin
0aubIHOAY.

Amankynos Kanooc Myxmapynsl - wonyobiy myscolpbiMOaMacbl MeH OU3AUHbIH d3ipaey,
a0edbuemmepdi  i30ey  dicone  ipikmey  OolblHwia — a0icmemenik  cyuemenoey,  eHei3iieeH
AHCAPUANAHBIMOAPEA CAPANMAMATLIK baga bep) .
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HAYKACTAP/IbI MEJIUIIAHAJIBIK-TYCKE KAPAI (TRIAGE) CYPBITITAY
'KYWUECI KABBLTIAY BOJIMIHJE CYPBIIITAY KBLIIAM/IBIFBI MEH
HAYKACTAP/IBIH BOJY Y3AKTBIFBIHA OCEP ETETIH ®AKTOPJIAP.
OJIEBUETKE LIOJIY

III.M. Moiibin6aesal, A.M. Acan*!,9. ATbIMTaliKbI3bI}, A.M. Anap6ex*, M.M.Kaparaes?

YKIOCKMy Kazakcmanowix meduyuna ynusepcumemi, Aimamor K., Kazaxcman
2 U K. Axynbaee amvinoasul Kvipzviz memnekemmix MeOUyUHa akademuscyl,
biwrxex, Kvipeviscman

Tyiinaeme

O3exTiairi. [llyrein MequIIMHABIK KOMEK JCHCAYIBIK CaKTay >KYWECIHIH HETi3ri Kypamaac
0eJ1iri ’KoHe eMipre KaKeTTl MeIMLUHAIBIK apajacyjapra yaKThUIbl KOJDKETIMIUTIKTI KaMTaMachl3
eTYIIH MaHBI3JBI KypaJibl OOJBIT TaObUTa bl [laliMeHTTep CaHBIHBIH apTYhI, XAJBIKTHIH KapTarObI
YKOHE CO3BUIMANBI aypyJIapJbIH KEH Tapalybl jKarJaibIiHAa KaObUIaay OeiMaepiHiH IIaMaaaH ThIC
KYKTeNyl skyhenik cunatka ue 0osyna. CypaHbIC I€H pecypcTap apachblHIaFbl TEHI€PIMCI3IIIK KYTY
VaKbITBIHBIH Y3apybIHA, TUATHOCTHKA MEH eMJICYJIH KelIiryiHe, KOJAWChI3 OKWFallap CAHBIHBIH
eCyiHe JKOHE aypyXaHallIUliK eJiM KOpPCeTKIIIIHIH apTyblHa ajbll Kenedl. Tpuax — manueHTTepl
IIYVFBUIIBIK JIOpEXKECiHe Kapal OachIMABIKIICH CYPBINTAY MEXaHU3MI1 PETIHAEC KAYINCI3AIK TeH
THIMIUTIKTI KaMTaMachl3 €TYIiH HETi3r1 3JIeMEHTI OOJIbIN TaObLIabl, anaiga OHBIH HOTHIKEIUIIr
YHBIMIACTBIPYIIBLIBIK, KIMHUKAJIBIK KOHE TEXHOJOTUSIIBIK (PaKTOpIIapFa ToOye/Il.

3eprTrey Makcatbl. 2021-2026 >xpuimap apaibIFBIHIAAFBl FBUIBIMH KapHUsIaHBIMIAPIBI
Tangay Heri3iHae KaObuimay OemiMaepiHae TpUaXXK THIMIUIINT MEH CYPBINTAY KbUIIAMIBIFBIHA dCEP
eTeTiH (akTopiapAbl aHBIKTAy >KOHE OJIapAblH O6JIIMHIH ImamaZaH ThIC JKYKTEIyiMeH, 0oy
Y3aKThIFBIMEH JKOHE KIIMHUKAJBIK HOTHXKEJIEpMEH OaiilaHbIChIH Oaraiay.

Marepuajgap MeH JicTep. AHATUTHKAIBIK oneOueTke Moy >kypridummi. 2021-2026
KbUIIAP apaybiFbIHIarel kapusuianbiMaap PubMed, Cochrane Library sxone Google Scholar
JepeKKopapeiHan i3mectipinai. [3aey Oapeiceinma emergency department, triage, crowding, length
of stay, waiting time, patient safety, machine learning, artificial intelligence xint ce3mepi
KOJIaHBUIABI. Tpuax ynaepicrepi, KaObuigay OesiMIepiHIH IaMaaaH ThIC JKYKTElyl, 0oy
Y3aKThIFbIHA JKOHE TMAalMEeHT KAayilCi3[irine ocep eTeTiH ¢akTopiap, COHJai-aK KIMHUKAIBIK
memiMaepal Koaaay YIIiH HUQPIBIK XKoHE 3UATKEPIIK TEXHOJIOTHSUIApAbl KOJAAaHy Mocelesepine
apHaJFaH TYMHYCKa 3epTTeyiep, *KYyHeml Hionyaap >KoHe MeTa-Tanjayiap eHrizinal. KopbITeiHIb!
Tanaayra 46 xapusaaHbIM €HT13UII1.

Horu:xesep. Tannay HOTHXKECIHIE TPUAX TUIMAUIIIT MEH CYPBINTAY XKbUIAAMJBIFbIHA O€cC
Herisri (akropiaap TOOBI ocep €TETiHI aHBIKTAAABI. MAI[MEHT CHUIaTTaManapbl (;kac, KOCBIMIIA
aypyJap, >KarJalJIbIH aybIpJIbIFbl); YaKBITTBIK JKOHE JKOJOTHSUIBIK (hakTopiap (aybIChIM PEKUMI,
MayChIMJIBIIBIK, OOIIMHIH JKYKTeMecCi); YHBIMIACTBHIPYIIBUIBIK (akTopiap (KaapiblK KaMTaMachl3
eTy, MOHAPAJBIK ©3apa JPEKETTeCY, KOHCYIbTAUSIAPABIH KEIIiryi); JAHarHOCTHKAIBIK-EM/ICY
yraepictepi (3eprTeyiep KeyieMi MEH Y3aKTBIFbI, HOTHXKEIEPAi KYTY VakKbIThl, TOCEK-OPbIH
TamNIIBUIBIFBL); XKOHE KeTKi3y Tociml. Kabbuimay OeniMIepiHiH MIaMaJaH ThIC HKYKTelyi 0oy
Y3aKTHIFBIHBIH Y3apybIMEH, KOJIACBhI3 OKUFaIap CAaHBIHBIH apTybIMEH KoHE KhICKa Mep3iMJIi M-
KITIMHIH ©cyiMeH OaillaHblcThl. MalllMHAIBIK OKBITY MOJEIbAEpl aypy aybIpiblFblH OoJkayna
olieyeTKe re 0OJFaHbIMEH, KIIMHUKAIIBIK TPUaX KE31HAE OJapIblH AN TOKIpUOETi MEeAUIIMHATIBIK
nepcoHan OaranayblHaH TOMEH.

KopsbiThinabl. LyFei1 MeIUIMHAIBIK KOMEK KYHECiHJE TpUaX THUIMAUIINT MEH MaIHeHT
KayINCIi3/Iir1 KIMHUKAIBIK KOHE YHUBIMIACTHIPYIIBUIBIK (DaKTOPIApAbIH KEIICH 1 63apa bIKIaIbIMEeH
alikpIHamabpl. bemiMHIH mamaiaH ThIC XKYKTeTyl )koHe OacTalKbl CyphINTay Ke3eHIHAer1 Kiipictep
eMJiey HOTHXKeNepiHe eneyini ocep ereal. Tpuax yaepicTepiH OHTaMIaHAbIPY, NAllMEeHT aFbIHAAPbIH
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0acKapyibl )KEeTUIAIPY jKoHE MUQPIBIK MIETIMISPl eHT i3y IIYFBUT MEAUIIMHAIBIK KOMEKTIH carmachl
MEH TYPaKTHUILIFBIH aAPTTHIPYABIH 0aChIM OAFBITTAPBI OOJIBIIT TAOBLIATHI.

Tyitinoi co3dep: uiyzoln MeOUYUHANBIK KOMEK, MPUAXC, KAOLLIOAY OONIiMI; WaAMAO0arn mulc
Jacykmeny; 601y Y3aKmulevl, nayueHm Kayincizoiei; Kayin axmopirapvl; MAUWUHALLIK OKblMY,
HCACAHObL UHMELLEKIN ; MEOUYUHANBIK KbI3MEm CANndcbl.

Kipicne. XXenen meauimHanbiKk KoMeK
JICHCAYJIBIK ~CaKTay IKYWECIHIH aKbIpamac
Kypamaac  Oejiri  JKoHE  MEIUIMHAJIBIK
KBI3BMETTEPMEH JKajmbiFa Oipaeld KamTybl
KaMTaMachl3 €TYJIIH HETI3ri TeTIKTepiHiH Oipi
O6ompim  TaObmagepl  [1,2].  XajbIKapabiK
capanibliapAbIH Oarairaybl OoiibIHIIA,
TaOBIChl TOMEH >KOHE OpTalla ejfeperi oM
KarmannapelHeIH  54%-Fa ACHIHTICI THIMII
KeJIeNl KOMEK XKyieci O0JIFaH karaia anabiH
ajyra OOJIaTBIH JKaFIaiap OOJIbIT TaObLIAIbI,
Oyl >KbUI callblH MYTEIEKTIKKE TY3eTUIreH

eMIp  JKBUIIAPBIHBIH ~ OIp  MWUIMApATaH
acTaMbIH cakTayra TeH [3,4].

Kenen MeIUIMHAIIBIK KOMEK
OemiMienepi (xabbL11ay Oemimaepi)

CTallMOHAPJIBIK KOMEKTIH aJlFalllKbl OYBIHBI
00JIbIT TAOBLTA B )KOHE TOYIIIK OOMBI — KYHIHE
24 caraT, XbUIbIHA 365 KYH >KYMBIC ICTEHII,
MAIEHTTIH QJIEYMETTIK-2KOHOMUKAJIBIK
MopTeOeciHe  KapamacTaH  MEIUITMHAJIBIK
KOMEKTIH KOJDKETIMIUIINH KaMTaMachl3 e€Tell
[5]. Onap meHcaynbIK cakTay KyieciHzae aca
MaHBI3/IBl POJ aTKapajbl, ce0eO1 yaKbIThLIBI
KOpPCETUI'eH MEIUIMHAIBIK KOMEK aypy.IbIH
HOTHIKECIHE JKOHE OMIp CYpPy MYMKIHIITiHE

TIKEJIEN acep eTeTIH Karpaimapaa
MalUEeHTTEpre KOMEK KepceTeai [6].

Kenen METUITUHAITBIK KOMEK
OeIMIIICIIepPiHIH YKYMBICHIH
YUBIMIACTBIPYIbIH ~ HETI3r1  JIEMEHTTEPiHIH
Oipi —  Tpuax, SFHH  IaIUEHTTEPIl
MEIUIIMHAIBIK ~ KOMEKTIH  IIYFBUIIBLIBIK

JOpeKECiHE Kapail  OacTamkbl — CypBINTay
yaepici. Twimai Tpuaxk ewmipre  Kayimn
TOHIIPETIH J>KaFaaiiarbl TAIUEHTTEPAl Aep
Ke3IH/e AaHBIKTayFa >KOHE KaXeTTl eMIIK
mapanapasl  0actayra MYMKIiHOIK —Oepeni,
OChbUTalIlIa KOJAiChI3 HOTIXKEIep KayIiH
temenaereni [7]. [lanmenTTepaid Kayinci3airi
MoceneciHe HaszapblH apTyblHa KapamacTaH,
MEJIMIIMHAIIBIK KOMEKTIH Kayilci3/Iik JeHremni
o Je >KeTKuTikci3 Oosbin oTeip. [lamment
JKaFTalbIHBIH Halnapiay OenriiepiH yaKThUIbI
aHBIKTaMay HeMece OFaH THICTI TYpAe SpeKeT
eTrey KOJIAWChI3 HOTIKENEPAIH MaHBI3IbI
Kayinn (axkTopiapbl peTiHIe KapacThIpbLIabl

[8].

CoHFBI KBULTAPBl KOITETCH elaep/ie
Keleln MeIMIHAIIBIK KOMEK OeliMINenepiHin
nramMasiaH ThIC JKYKTEIyl TYPaKThl TYpAE ©cim
kenemi. [IyFpuT MEAMIIMHAIBIK KbI3METTEPIe
CypaHbBIC Ke0iHe Koyja Oap pecypcrapiaH
aCBIIT TYCE1, OYJI KYTY YaKbITBIHBIH YJIFAIObIHA
alplll Kedill,  MEIWIMHAJIBIK  KOMEKTIH
YaKTBUIBIFBI MEH camachlHa Kayill TOHAIpe.i
[9,10]. ApTBIK JKYKTeME MEIUITMHAIIBIK
KBI3METTEPre KAXKETTUTIK MEeH KYHEeHIH Kayarn
oepy MYMKIHJTIKTEP1 apachbIHIAFbI
COMKECCI3/IIK HOTWIKECIH/IE TYBIHAANABI KOHE
CTalMOHAPJIAPABIH KOFaphl KYKTEMECIMEH,
aJIFaIIKbl METUITAHATIBIK KOMEKTIH
KOJDKETIMIUTITIHIH MIEKTeYIUTITIMEH, COH/IaM-
aK MequIHa KBI3METKEPJICPIHIH
TaNIIBUIBIFBIMEH OaitmaHbICThI [11].

Kenreren 3epTTeynep Kenen
MEIUITNHAJIBIK KOMEK OeJMIIIeIIepiHiH
mamMazaH ThIC JKYKTENYIHIH KIMHUKAIBIK
HOTHDKENEpre, MaIllMeHT Kayilci3JiriHe >XKoHe
KaNMbl ~ JIGHCAYJBIK  CakKTay O KYHMECIHIH
KYMBICBIHA Tepic ocepiH moanenaenai [12].
JKykreme MeH pecypcrap  apachlHIAFbI
TEHTepIMCI3/IIK JHArHOCTUKANBIK JKOHE eMJIIK
mapagapAblH KeIiry KaymiH —apTThIpaibl,
MEIUIIMHAIBIK KATEIIKTEP BIKTUMAJIIBIFBIH
KeOelTenl JKoHE aypyXaHAIUIIK — eJiM-
JKITIMHIH 6cyiMeH OaimaHbICThI [13].

Ocbl  JKarFjmaWiapja  MalueHTTepIl
CYPBITITAY JKbUITAMIBIFBIHA JKOHE OJIApbIH
JKeJlell MEAUIIMHAIIBIK KOMEK OeIiMIIeaepinae
00JIy Yy3aKTBIFbIHA 9cep €TETIH (paxTopiIapabl
Taju/ay epeKIle e3eKTUTIKKe e OOJIbIT OTHIP.

3eprTeyain MakKcaTbl —  Keadel
MEUITNMHAJIIBIK KOMEK KOPCETY Ke3IHe TPHUax
JKBUIIaM/IbIFbIHA KOHE MaueHTTePIIH
Oemimiiene OoONy Y3aKTHIFBIHA OCEp €TETiH
dakTopnapra apHaiFaH 3amMaHayud onaedu
nepekrepai (2021-2026 xox.) Tangay.

Marepunannap men aaicrep. Ochl
JKYMBIC ~aHAUTUKAIBIK ONeOMeTKe MO0y
(dbopMaThIHIa OPBIHIANIIBI.

FoeutbiMu  skapusutaHbIMIApabl 137y
PubMed, Scopus, Cochrane Library >xone
Google Scholar xanpIkapanblk JIepexTep
6azanapeinga xyprizuini. Tangay 2015-2026
KBUITAP apallbIFbIHAAFBl KapUSIaHBIMIAPIbI
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KAMTBIABI, OHBIH IMIIHIE COHFBI O€C KBUIAAFbI
(2021-2026 »xxk.) 3eprreyniepre OacCBIMJBIK
Oepurnmi, OWTKeHI oJlap IKemeln KOeMeK
OeiMILIeNepIHICT] TPHAXK KOHE MAlUEHTTEP
aFbIHBIH OacKapyIbIH 3aMaHayu
YUBIMIACTBIPYIIBUIBIK ~ KOHE  KIMHUKAJIBIK
TOCUIACPIH KOpCETe/Il.

I3mey OapwicbiHAa Keneci  Herisri
ce3lep JKoHE OJapAblH KOMOHWHAIUSIIApbI
KOJIJTAaHBLI/IBI: “triage”, “emergency
department”, “length of stay”, “emergency
overcrowding”, “patient safety”, “triage
systems”, “START”, “SALT”, “MTS”,
“artificial intelligence in triage”.

oy KypaMbIHa ajaMaapra
KYPri3UIl€H KoHE JKeAeNl MEAULHMHAJIBIK
KOMEK OemimIIeNnepiHIe MalUEeHTTEP/Il
CYpBINITay  JKBUITAMJBIFBI  MCH ooy
Y3aKTBIFBIHA OCEP €TETIH (PakTopyap Typasbl
JepeKkTepAl KaMTUTBIH TYITHYCKa 3epTTeysiep
(peTpOCIEKTHUBTI, TPOCIIEKTUBTI, KOTOPTTHIK),
KYHWeni TIodynap OKOHE — MeTa-Taijaysap
E€HT13 LI, Koceimma  petiHzae JKeen
MEIUIIMHAIBIK KOMEKTI YIBIMIIACTBIPY
KaruJajdapblH aWKbIHAAWTBIH XaJIbIKapaJlbIK
yUBIMIApIbIH ~ HOPMATHBTIK  KYXKaTTaphl
KapacTbIPbLIIbIL.

Tpuaxast YUBIMIIACTBIPY MEH
THIMIUTITIHE KaTBICHI KOK >KapHsIaHbIMIap,
pPENAaKUMSUIBIK ~ MaTepuaniap KoHE TOJIBIK
MOTIHI KOJDKETIMCI3 Makajamap 3epTTeylcH
UIBIFAPBUIJIBL.

KopbITbiHIBI cananblk Tanjgayra 46
YKapUsTaHBIM SHT 13U,

Hoaru:xesep. EHrizinren 46
KapUIIAaHBIM/IBI TAJAAY K€ MEIUITUHAIIBIK
KOMEK OeriMInenepinae TPUaKIblH pesli MeH
MaIUEHTTEPiH 001y Y3aKThIFbIHA 9CEP CTETIH
dakropmap Typaibl 3aMaHayl JEpeKTepl
XKy#eneyre MyMKIHAIK Oepi.

Tpuax xemen MeEOUIMHAIBIK KOMEK
KYHECIHIH HEeri3ri (QYHKUMSIIAPBIHBIH Oipi
pETiH/Ie KapacThIPbUIA/IbI JKOHE XabIKapasblK
HOPMAaTUBTIK KYXKaTTapJa IIYFbUT KOMEKTIH
HETI3T1 KOMITOHEHTTEPiHIH KaTapblHa
enrizinred [14,15]. MeaunuHanbIK cypeInTay
— Oy MarueHTTep i KOMEKTIH HIYFBUIIBIIBIK
JeHreiine Kapai cTpatuduKanusiay,
KeHIHHeH pecypcTrapabl Oeny XoHE emjey
MapUIpyThIH  aHBIKTAy  ylepici  peTiHzae
aHbIKTanaab! [16-18].

PecypcTap TammbUIBIFBI KaFgaiibIHIA
TPHAX €H ayblp MalHeHTTepre OachIMIBIK
Oepyli KaMTaMachl3 €Telli JKOHE IKYWEHIH

MYMKIHIIKTEPIH YTBIM/JIbI naijananyra
MYMKIiHIiK 6epeni [19].

YATTBIK ~ MOJIENbACP  apachbIHIaFbl
alibIpMallIbUIBIKTApFa KapaMacTaH,

CYPBINITAy/IbIH, HEri3ri KaruaarTapbl Oipaci
00BN Kalajpl: KIWHUKAIBIK aybIPJIBIKTHI
Oaranay, MEIUITMHAIBIK apaiacyaaH KyTUIeTiH
maiila JKOHE KOJIAHCBhI3 HOTIKE KayIliH
anbIkray [20,21].

Tpuax oxyidenepi cTaHIapTTalFaH
HIKaJlaJIapFa HEeMece MaMaHHBIH KIMHHUKAJIBIK
KOPBITBIHJIBICBIHA HET13/IeNyl MYMKIH, Oy
perTe  HaKThl  aNropuT™MuIep  OoiMaraH
xKarnaiaa cyObeKTHBTI (DakTOp caKTayiajbl

[22-24].

Kenen MEIUIUHAIIBIK AKIpIEM
KbI3METTEpiHe KOHE KeJeln KOMEK
OexiMienepiHe JKYTIHY CaHBIHBIH apTybl
MaIMeHTTePI1 MapuIpyTH3anusiiay

CTpaTerusulapblHbIH e3repyiHe akeni. Kasipri
MOJICNIBIEP TOCIUTAIN3AlNIFa KOPCETUTIMIEp
OolMaraH SKaFgaiila TackIManjaydaH Oac
TapTy  MYMKIHIITIMEH  JOTOCHHUTAJBIBIK
Ke3eHJC TAIlMEHTTIH >KaFJaiblH aJIIbIH ajia
OarayayIbl KapacThIPaJIbl, oyt
CTalmoHapJiapra TYCETIH )KYKTEMEH1 a3aiTa bl
[25-27].

Kenen KOMEK OemiMITIeNIepiHIH
mamajaH TBIC KYKTETyl KOJIaHChI3
HOTWDOKEJIEPIIH ~MaHBI3Abl  Kayinm  (hakTopsl
OOJIBIIT Kaja oepeni. 3eprTeynepae
OemiMITIENIep/IiH apThIK JKYKTEIyl MEH ©JiM-
JKITIMHIH apTysbl, JIMAarHOCTHUKAIAFbI
KEIIIryJep JKOHE MEIMIMHAIBIK KOMEKTIH
carnachIHbIH TOMEH/ICY1 apachIHAFbI
Gaitnmansic anbikTanrad [28-30].

Kenen KOMEK OeJrMILeciHae
MAalMCHTTIH  0OJy  Y3aKTBIFBI  KYHCHIH
THIM IUTITIHIH HMHTETPaJIJIbI KOPCETKIIT1
peTiHae KapacTelpbutanbl. O MaMEeHTTIH
TYCKeH COTiHeH Oacram IIbIFapblUIFaHFa
HEMece ToCHuTaIu3alldsJIaHFaHFa  JCHIHT1
YVaKpIT apaiblFbl pPETiHAe aHbIKTamaabl [29].
OnedueTTepae KEWIryAiH MIeKTI MOHAEpi
ke0OiHece 4 Hemece 6 caraTTaH >KOFaphbl, aj
Kenbip 3eprreynepae 24 carar peTiHze
oenrineneni [30].

KapusnanbiMmapasl  Tangay 0oy
Y3aKThIFbIHA 9Cep €TeTiH (akTopiaapaslH Oec
TOOBIH aHBIKTayFa MYMKIHIIK Oep/Ii.

Bipiamri TOIIKA MMAIMEHTTIH
cUMaTTamalapbl jKaTajbl: €re >Kac, >KOFaphbl
KOMOPOUATLTIK, aybIp KITMHUKAJIBIK

JKarnalmap, CUMOTOMIApAbIH 12 caraTTad
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acTaM YyaKbITKa CO3BLIYBI )KOHE KaTap >KYpeTiH
aypynapasiH 6oiysl [29,30].

ExiHmni Tom yakeITTHIK (hakTOpiiapMeH
OailTaHBICTBI — TYHI1 ayBICBIMIAp, JIEMAaJIbIC
KOHE MeEpeKe KYHIepi, XKYTiHy KULIITiHIH
MayChIMIBIK ayBITKYbl JKOHE OOJIMIICHIH
JKaJIIbI )KykTemeci [28].

YuriHm  TOm  YWBIMIACTHIPYIIBUTBIK
cUmnarTaManapasl  KaMTHIBl: MEIUITUHAIBIK
YUBIMHBIH JICHI€Hi, KaJIpiblK KaMTaMachl3
eTiyi, MalueHTTep MEH MEJIMIIUHA
KbI3METKEPJIePiHIH apakaTbIHACHI,
KOHCYJIbTAIUSUTAP/IBIH KNIyl JKOHE TOCeK-
OPBIH KOPBIHBIH KOJDKETIMILTIT [29].

TepTiHIIl TOT JTUAarHOCTUKAIBIK-EMIIK
yIepicTepMeH OalJIaHBICTBI — 3epTXaHaJIbIK
KOHE  acmanThlK  3epTTeyiep  KeJemi,
KOMITBIOTEPIIIK TOMOTpadusi KaKeTTUIIT1 )KoHe
Ocitinai MamMaHIapaeIH KaTeicysl [30].

beciHmi  Tom  mamMeHTTIH ~ TYCy
TOCUTIMEH  aHBIKTAIaJbl: JKEAeNl JKopaeM
OpuraszacblMeH JKETKI3UITeH Hemece Oacka
MEKeMeJIepJIeH aybICTBIPBUIFaH TaIUeHTTED,
o/leTTe, JKAFIaWbIHBIH AaybIPJBbIFIHA JKOHE
KEHEUTUINeH [MarHoCThKa  KaKETTUIIrIHE
OailJIaHBICTHI OOIMIIIEeIC Y3aK YaKbIT O0Jaapl
[29].

Ocpinaiia, aJIbIHFaH JIEPEKTEP
TPHAXKIBIH KEIIIryl MEH MallueHTTEPIIH KSACI
KOMEK OeimInenepinge 00y Y3aKThIFbIHBIH

VIFAIOBIHBIH KOTI(aKTOPIIBI CHUIIAaThIH
KepceTei, oy1 Kyiie KYMBICBIH
OHTAMJIaHIBIPY YIIiH KeleHai

YUBIMJIACTBIPYIIBLIBIK ~ KOHE  KIMHHUKAJIBIK
TOCULAIH KaKETTUIIINH aiiKbIH AN IbL.

TanakeL1ay. ANbBIHFAH IEPEKTED JKEIET
MEIULIMHAIIBIK KOMEK OeiMIIIeNIepiHiH
THIMIUTITT TEK HAIUCHTTEPAIH KIMHUKAIIBIK
aybIpJBIFBIMEH FaHAa €MEC, COHBIMEH KaTap
JKalmbpl  JEHCAyNBIK  CakTay I KYHECIHIH
YHBIMJIACTHIPYIIBLIBIK KYPBUIBIMBIMEH
AHBIKTAJIAaTBIHBIH KepceTe . Kazipri
3epTTeynepie Keael KoMeK OemiMInenepiHin
maMajaH ThIC JKYKTENyl MAlMeHTTEp aFbIHbBI
MEH  CTallMOHapJAblH  OTKI3y  Kabijeri
apachIH/AF bl COMKECCI3MIK, COHJIali-aK
KaJpIBIK JKOHE TOCEK-OPBIH PEeCypCTapbIHBIH
MEKTEeYJIUTIrT  HOTMXKECIHAC  TYBIHJAWTBIH
KyHenmik mocene ekeHi kepcerinren [31,32].
JKoraphbl )XKYKTeMe JKaFaalbIHIa KYTY YaKbIThI
apTa/ibl, IMarHOCTUKAJIBIK PACIMAEP KYPri3y
Oasymaiiipl >KOHE KIMHHUKAIBIK KaTeNIKTep
Kaymi eceni [33].

Kenen KOMEK OesiMIeciHae

MAIUEHTTIH 00Ny Y3aKThIFBI MEIUIIMHAIBIK
KOMEKTI MapIIpyTH3alusiay MEH YUIecTipy
yAepicTepiHiH carachblH CHUIIATTaNTBIH
UHTETPaJIIbI KOPCETKIII perinae
KapacThIPbUIabl. 3epTTEYNIep KOPCETKEHICH,
00y Y3aKTHIFBIHBIH apTybl ACKBIHYJIAp]IbIH,
aypyxaHailIilik ~ WHPEKIUSIApIbIH  JKOHE
ONIM-KITIMHIH  KoOcroiMeH  OalIaHBICTHI
[34,35]. ConbIMeH KaTap, yY3aK yakbIT 00JIy TeK
MAIUCHTTIH JKaFJaibIHBIH aybIPIBIFBIH FaHA
eMec, COHbIMEH KaTap JKYHCHIH KYpPBUIBIMIBIK

HIEKTeYJIepiH - KOHCYJIbTallMsUIapIbIH
KeIIryiH, TOCEK-OPbIH TaNITBUIBIFBIH,
yAepicTepaiy YKETKUTIKCI3
U PIaHABIPHUTYBIH JKOHE MalueHTTep

arbIHBIH THIMCI3 OacKapysl kepcetreai [36].

Y UbIMIacTHIPYIIBUTBIK, (haKTOpIapabIH
ocepi epekmie MaHbIFa ue.  MeauiuHa
KBI3METKEpJIEp1 CAaHBIHBIH NMAIUEHTTEP CAHbIHA
IaKKaH1aFbl TOMEH apaKaThIHACHI,
KaJpJIapAblH aybICHIMIBLUIBIFBI, KIMHUKAJIBIK
XaTTaMaJIapblH KETKUTIKCI3 CTaHIapTTaIybl
JKOHE TIOHApAJIbIK — ©3apa  OPEKETTECTIKTIH
dbparMeHTausAChl  IIemiM — KaOblUIIayaarbl
KigipicTepAiH BIKTUMAJIABIFBIH  apTThIPAIbI
[37,38]. BipkaTtap 3eprreynepae xeaen KoMeK

OeITIMIIICCIHIH ki yaepicTepiH
OHTAMIAHABIPY KOCBIMIIIA Kap KBUTBIK
IIBIFBIH AP BT Taar eTICH-aK,

GyHKOMsUIApAbl KalTta 0y JKOHE IKeel
KJIMHHUKAJIBIK MapIIPyT aIrOPUTMACPIH CHII3Y
apKbLIbI  TAIMEHTTIH  00Jy  Y3aKTBIFBIH
alTapJIBIKTai KhICKAPTYFa MYMKIHJIIK OepeTiHi
aran etineni [39].

XasbIKapabIK MOJENbaAEPAl
CaJIbICTHIPMAIbI Tajaaay TPHAXKIBI
CTaHAAPTTAy  KIMHUKAIBIK  [ICHIIMIEPIiH
BapHaOeNbAIriH  TOMEHJETII,  JKaFIalJIbIH
aybIPJIBIFbIH Oaraay/abIiH
KaiTaaaHbIM/IbUIBIFBIH apTThIPaThIHBIH
kepceteni [40]. Amaiina KETKUTIKT1 KaapiIbIK
KaMTaMachI3 eTy J)KoHE THIM1
YUBIMIIACTBHIPYIIBUIBIK ~ KYPBUIBIM ~ OOJIMaraH
JKaraiaa Tpuaxk MOJICTIHIH ©31 HOTHKEeIep i
JKakcapTyra  keminmik — Oepmeiimi  [41].
Ocepinarima, START, SALT, MTS xone 0acka
Ja oKydenep — THIMIUIIT TepCOHANIbIH
JIasipJIBIFbIHA JKOHE XaTTamMalIapbIH
CaKTalyblHa TikeJel OalmaHBICTHI Kypayigap
00JIBII TaOBLUIAEI.

TaObICBl TOMEH JKOHE OpTalla enaepiae
JKelmel  MEAWIMHANIBIK ~KOMEKTIH  calachl
MoceJieci epeKle o3eKTUIIKKe ue. 3epTreyiep
KOPCETKEH/IEH, alJIbIH alyFa OOJIaTBIH ©JIM-
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KITIMHIH ~ €I19yip  Oeiliri  MeIUIIMHAJIBIK
KOMEKTIH KOJDKETIMALIINiHIH OoJMaybIHaH
€MeEC, OHBIH CaIlaChIHBIH JKETKLIIKCI3AIriHEH
TybIHIAM b1 [42]. By nHppakypbuibiMFa FaHa
eMec, COHBIMEH KaTap MEIUIMHA KaJIpiapblH
OKBITYFa, VAEpiCTEepHi CTaHAapTTayFa KoHE
THIMJIUTIK KOPCETKIIITEPIH MOHUTOPHUHITEYTE

WHBECTUIINS CayablH MaHBI3IbUILIFBIH
AlKBIHTANIBI.
Conpaii-ak U PPIBIK

TEXHOJIOTHSJIApIbl  EHII3y  JIe¢  epeKIle
KBI3BIFYIIBUTBIK ~ TYABIpaabl.  KITMHUKAIBIK
e iMaepal KoJaayaa »KacaH bl
WHTEJUICKTTIH 9JIeyeTiHe KapamacTaH, Ka3ipri
NepeKTep  ANTOPUTMJACPAIH  KIMHUKAIBIK
caparnTaMaHbI TOJIBIKTAN IIMaCTBIPY
MYMKIHJIITIHIH IHIEKTeYJl €KEHIH KepceTel
[43]. Komaiice3 HoTHX)EIEp Il OOIDKAY MOAIr1
TOKIpUOEIl MeauIHA KbI3METKEPJIepPIHIH
KaThICYbIMEH OFapbl O0JIbIN Kajia Oepei, Oy
yAepicTepi TOJIBIK aBTOMAaTTaHABIPYJIaH repi
«amaM  +  TEeXHOJIOTHS»  HMHTETPAaTUBTI
MOJICITIHIH KaXXeTTUTINH gomenaetimi [44].

CoHbIMEH KaTap, JOTOCHHUTAIBIBIK
KC3CHHIH JKeIell KeMeK OeMIICIepIHIH
KYKTEMECiHe ocepl /e epekiie Hazap
aymapyael  Tamam  eremi.  IlammenTtTepmi
MapIpyTH3alusIay /bl YTBIM/IBI
YUBIMIACTBIPY, TeNe(hOHABIK KOHE KalllbIKTaH
TPUAXIBl  JAMBITY, COHJaif-aKk  Heri3ci3
CTallMOHapFa TackiMaiaayjgaH ©Oac TapTy
OemiMIIIeNep/IiH IMamMaZaH ThIC JKYKTEIyiH
azaiiTyra  KoHE  pecypcTapibl aybIp
Karnaijarel  MAalMEHTTEpIIH  MaijachiHa
Kaiita Oemyre MyYMKIHIIK Oepemi [45].
ConbiMeH Oipre OyJ1 cTpaTerusiiap HaKThI
Kayilci3gik KpUTEPUHJIEPIH JKOHE camaHbl
OakplIay TETIKTEpiH Tajam erexi [46].

Ocpinaiiima,  Kypri3vireH  Tanjay
HOTHOKENepl  MAaIlMeHTTEepAl  CYphINTayIblH
Kelliryli MeH oJiapAblH OemiMiiene 0oty
Y3aKThIFBIHBIH apTybl KITUHUKAJIBIK,
YUBIMIACTBIPYIIBLIBIK KOHE KYHeTiK
JeHreneri KoM (paKTOPIIBI BIKIAJIJIBIH
HOTHXKECI eKeHIH Kepcerell. TpHaKabIH
THIMIUTITIH apTThIpY ANrOPUTMIEPI1
CTaHJapTTay, *Keael KeMeK OeiMIIenepiHiy
K1 YAEpICTEpiH OHTAMIAHABIPY, KaJIpIIbIK
QJIEYeTT1 JaMBITY JKOHE IIeNIiM KaObLIaayabl
KOJ/IAUTBIH ~ TEXHOJOTHSIApAbl  EHri3yIi
KAMTUTBIH KEIIeHAl TOCUT AapKbpUIbl FaHa
MYMKIH 060J1a/bl.

[udpabIk TEXHOIOTHSIIAP/IBI EHTI3Y /e
epeKIie KBI3BIFYIIBLTBIK TYIBIPAIbL.

Knnaukansix HIenrimMaepai KoJIayia
JKacaHIbl MHTEIUIEKTTIH oJIeyeTi OOJIFaHbIMEH,
Kazipri JIepeKTep aJITOPUTMICDIIH
KJIIMHHUKAJIBIK capartaMaHbI TOJIBIKTAM
QIMACTBIPY MYMKIHJITIHIH IIEKTeYIl eKeHIH
kepcereni [43]. Komaiicels HoTmKenepi
Oomkay moniri  Toxipubeni — MeaMIMHA
KbI3METKEPJIEPIHIH  KaTBICYbIMEH  YKOFaphbl
OoJIbIN Kajla Oepefii, Oy yaepicTepal TOJIBIK
ABTOMATTAH/IBIPYIaH repi «amgam +
TEXHOJIOTUI» UHTEIPATUBTI MOJIEJIHIH
KOKCETTUTITH alKeIHAANABI [44].

JlorociuTanbabIK ~ KE3E€HHIH  KelIem
KOMEK OeTiMIIIeNepiHiH KYKTeMeciHe acepi Je
epeKIlle Hazap aymapyabl KaKeT eTel.
[TaruenTrepai MapIIpyTU3AMASIIAY BT
OHTaWIaHIBIPY, TeTe(MOHIBIK KOHE KAITbIKTaH
TPU@XIbl  JaMbITy, COHJAAW-aK  HEri3ci3
CTallMOHapFa TachIMajIaylaH 0Oac TapTy
OemiMIieNep/IiH IIamMaJaH ThIC JKYKTEIyiH
a3aMTHINI, peCypcTapibl ayblp >Karaaigarbl
MalMeHTTEePAIH TalgacklHa KailTta Oemyre
MyMKiHIIK O6epeni [45]. ConpiMeH KaTap, Oy
cTpaTterusiap HaKThI Kaylincizaik
KpUTEpHUiJIepi  MEH  camaHbl  OakpuIay
TETIKTEepiH Tajam erefi [46].

Ocplnaiilma,  KYpri3ivireH  Tajjgay
HOTWDOKEJIEpl  TAMEHTTEPl  CYPBINITAayabIH
KeIIryi MEH OJIapAblH JKeIell  KOMEK
OemimMienepinae 00JIy Y3aKTHIFBIHBIH apTybl
KJIMHUKAIBIK, YABIMJIACTBIPYIIBLIBIK — JKOHE
JKYHENK eHreiaeri kerdaKkTopibl bIKITAIIbIH
HOTHDKECI €KEHIH Kepceremi. TpHaKIbIH
THIMIUIITIH ~ apTTBIPy TEK aJIrOpUTMIECPIi
CTaHIapTTay, JKEACI KoMeK OeMIICICpIHIH
LKl YyIEpICTepiH OHTaAHIaHIBIPY, KaIPJIBIK
QJICYeTT1 JAMBITYy KOHE IIEIIiM KaObLIIayabl
KOJJIAUTBIH ~ TEXHOJOTUSUIApAbl  CHIi3yi
KAMTHUTBIH KEIIEHII TOCLI apKbUIbl MYMKIH
0OoJ1aIbl.

KopbITBIHABI. Kasipri onedu
nepekrepre (2021-2026 xxk.) KYprizuireH
Tannay TPUAXKABIH JKEOel MEIUIIMHAIBIK
KOMEKTI YHBIMIACTBIPYIBbIH HETI3T1 AIIEMEHTI

KOHE HalyeHTTep iy Kayinci3airia
KaMTaMachl3 €TyIH MaHbI3/(bl Kypallbl €KeHIH
pacTanpl. Cypsbinrayabig TUIMALUTIT

MUArHOCTHKA YaKThUIBIFBIHA, MaIl[UEHTTEP/l
MapuipyTH3anusiayFa SKOHE  KIHMHHKAIBIK
HOTIDKEIIepre TiKellel ocep eTei.

Kenen KOMEK OemiMIienepine
MalMeHTTEePAIH 00Ny Y3aKTBIFBI JKYHEHIH
JKYMBIC  ICTE€y  CamachlHBIH  HMHTETPAJJIBI
KOpCeTKimi Oombln  TaOblIaAbl JKOHE TEK
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KIIMHUKAJIBIK JKaFJaiIbIH aybIpIbIFBIH FaHa
€MeC, COHBIMEH KaTap MEIUIIUHAIBIK YHBIM
KYMBICBIHBIH YUBIMIACTBIPYIIBUTBIK
epeKIIeNiKTepiH e Kkepceremi.  bomy
YaKBITBIHBIH Y3apybl KOJIAWCHI3 HOTIKEIEP
KayIiHiH apTybIMEH, OeiMIIIeNepaiH
mamMajiad ThIC JKYKTEIyIMEH J>KOHE >KYHCHIH
OTKIZY KaOUIeTiHIH TOMEHJICYIMECH
0aliJIaHBICTHI.

Tpuax KBLITaM/IbIFbIHA JKOHE
MalUEeHTTEPIH 00Jy Y3aKThIFbIHA dCep €TETIH
(dakropiap KemJEHIeilsli cumaTka He >KIHE
MaUEHTTEPIH KIMHUKAIBIK €pEKIIeTIKTEePiH,
VaKBITTBIK KOHE MayCHIMJBIK (DaKTOpJIap/bl,
YHBIMIACTBIPYIITBLIBIK-KYPBLUTBIMIBIK
JKaFaaiapapl, JUArHOCTUKAIBIK YIepicTepai

Thecimi, Oy KemeHAi  OacKapyIIbUIBIK
TOCUIAIH KaXXETTUTIrH KOpCceTe .

Tpuaxk anropuTMAEpiH cTaHAaprTTay,
MEIUIUHA  KBI3METKEpIEpiHiH  OUTIKTUIIriH
apTTBIPY, JKeJIea KOMEK OoJIMIIEICPIHIH 1IKI
YACpICTepiH OHTAWIAHABIPY JKOHE MICIIM
KaObUIIAYAbl KOJIAUTBIH TEXHOJIOTHSIIAPIbI
YTBIM/IBI TIaiilaiany Kelesl MeIUIITHAIIBIK
KOMEK KYHECIHIH TUIMALTIr] MEH
TYPaKTBUTBIFBIH apTTHIPY/IBIH 6aceIM
OarbITTaphl OOJIBIT TAOBLIAIBI.

Ocpinaiiiia, cypelnTay —yAepiCTepiH
KETULAIPY  JKOHE  MAIMeHTTepAiH 0oty
Y3aKTBIFBIH KBICKApTy JICHCAYJBIK CaKTay
JKYHECIHIH CTPaTETHSIIBIK MIiHJIETTep1 OOJIBIT
TaObLIa/bl, OJIap AJIJBIH allyFa OOJaThIH ©JIM-

KITIMAI a3aiTyFa, MEAWIIMHAIBIK KOMEKTIH
camachlH apTTBIpyFa JKOHE pecypcTapbl
YTBIMJIBI TTalJalTanyFa OaFbITTaNIFaH.

JKOHE  MapIipyTh3alus  epeKIIeNKTepiH
KaMTuIpl. EH yikeH ocep »KyHenik >KoHe
YHBIMIACTHIPYITBLUIBIK napaMmeTpJiiepre

CHUCTEMA MEJUIIMHCKOM - IIBETOBOM (TRIAGE) COPTUPOBKH FOJIbHBIX.
®AKTOPBI BJIUAIOINUE HA CKOPOCTb COPTUPOBKH U
NPOAOJIKUTEJIBHOCTD TIPEBBIBAHUSA bOJIBHBIX B IIPUEMHOM ITOKOE.
OB30P JIMTEPATYPbI

III.M.Moiibin6aeBa’, M.A.Acan*!, A, ATbIMTaliKbI3bI', A.M.AHap6ex’, M.M.Kaparaes 2

Kazaxcmanckuil meouyunckull ynusepcumem «BIIO3», Kazaxcman, Animamol
’Koipevizckas 2ocyoapemeennasn meduyunckas akademus umenu M. K. Axynbaesa, Kvipevizcman,
buwkex

AHHOTAUA

AKTyaJbHOCTh. HeoTiio)kHass MeIUIMHCKas NOMOIIb SIBJISETCS KIIOYEBBIM JJIEMEHTOM
CHCTEMBI 37]paBOOXPAHEHUS U BOKHEUIIIMM HHCTPYMEHTOM 00ecreueHHs] CBOEBPEMEHHOTO JI0CTYIa
K )KM3HEHHO HEO0OXO0IMMBIM BMeLIaTeIbCTBAM. B yciaoBusAX pocTa 00palaeMocTy, yBeTUUEHUS J10J1U
MOKMJIBIX MAIMEHTOB U PACHPOCTPAHEHHOCTH XPOHHUYECKUX 3a00JIeBaHUN Meperpyska OTAeNeHUM
HEOTJIOXKHOM mnoMolu MpuoOperaeT CcHUCTeMHBbIH Xxapaktep. Hapymenue Oamnanca Mexnay
NOTPEOHOCTBIO B 3KCTPEHHOW MOMOIIM M HMMEIOLIUMUCS pecypcamMM NPUBOJIUT K YBEIMUYCHHIO
BPEMEHU OXXMJAHMS, 3aJep’KKaM JUArHOCTUKM M JIEYEHHs, POCTY YacTOThl HEOIarompUsATHBIX
UCXO/I0OB M TIOBBIIIEHUIO pHUCKa BHYTPUOOJBHUYHOM CMEpTHOCTH. Tpuaxxk Kak MeXaHU3M
NPUOPUTH3AIMM TALMEHTOB WUIPAeT IEHTPaJbHYIO pOJb B oOOecredeHun Oe30MacHOCTH U
3(pPEeKTUBHOCTH OKa3aHUs MOMOIIH, OJTHAKO €r0 pe3yIbTaTUBHOCTD 3aBUCUT OT OpPraHU3alOHHBIX,
KJIMHUYECKUX M TEXHOJIOTHYECKUX (PAKTOPOB.

Heab wuccaenoBanms. IlpoBectn aHamuTHYeCKUl 0030p COBPEMEHHBIX HAy4YHBIX
nyonukanuit (2021-2026 rr.), NOCBAMEHHBIX (haKTOpaM, BIUAIOMIMM Ha 3(p)EeKTHBHOCTD TpHaXka U
CKOPOCTb COPTUPOBKH MALIMEHTOB B OTEIEHUSIX HEOTIIOKHOM IOMOIIH, @ TAK)KE OLIEHUTh UX CBSI3b C
NEePerpy3Koi, Ipo10JKUTEIBHOCTBIO MPEOBIBAHUS U KIMHUYECKUMHU UCXOJaMH.

Marepuajabl M MeTOAbl. BBINOJHEH aHAIWTHUECKUI JuTeparypHblii 0030p. Ilomck
nyonukaiuii mpooauics B 6azax PubMed, Cochrane Library u Google Scholar 3a nepuon 2021
2026 rT. c UCIoJIb30BaHUEM KITFOUEBBIX CIIOB: emergency department, triage, crowding, length of stay,
waiting time, patient safety, machine learning, artificial intelligence. B 00630p BKIIOUaNHCH
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OpUTMHAJIBHBIE HCCIEIOBAHUS, CUCTEMaTHYECKHEe O0030pbl W METaaHaJIU3bl, IOCBSIIEHHBIC
mporeccaM TpHaxka, MEPerpy3Ke OTIEIEHUH HEOTIIOKHOW MOMOINM, (akTopam, BIHUSIOIMIMM Ha
MPOJOJDKUTENHHOCTh MPeObIBaHUS U O€30MIaCHOCTh MALMEHTOB, a TAKKE MPUMEHEHHIO U(POBBIX U
MHTEJUIEKTYAJIbHBIX TEXHOJOTHA B TMOJACPKKE KIMHUYECKUX pEIICHUH. B WTOrOBBIM aHaIU3
BKJIFOUEHO 46 myOnuKaIui.

Pe3yabTaThl. AHamu3 mokaszal, 4To 3(p(QEeKTHBHOCTH TpUaka M CKOPOCTh COPTUPOBKH
MAIEHTOB 3aBHCAT OT IATH OCHOBHBIX Tpynn (akTOPOB: XapaKTEPUCTHK MamueHTa (BO3pacT,
KOMOPOUJHOCTD, TSKECTh COCTOSIHHS), BPEMEHHBIX M OJKOJOTHMYECKHX YCIOBUH (CMEHHOCTB,
CE30HHOCTb, IEPENOIHEHHOCTb), OPraHU3alMOHHBIX OCOOEHHOCTEW (KaJpoBoe obecreueHue,
MEXIUCIMIUIMHAPHOE B3aWMOJCHCTBUE, 33JCPKKH KOHCYIBTAIlMi), IUArHOCTHKO-JICYeOHBIX
nporeccoB (00bEM HCCIIeOBaHUH, 0KUJAHNE PE3YIBTATOB, IE(HUIUT KOCK) U CIOCO0a MOCTYILICHHS.
[Ieperpy3ka OoTAeIEHHI HEOTIIOKHOW IOMOIIY ACCOLUAPOBAHA C YBEITUYEHUEM MPOJOJDKUTEIBHOCTH
npeObIBaHUS, POCTOM YHCIa HEOJAronpuUsITHBIX COOBITUH M TOBBIIMIEHHEM KpPaTKOCPOUHOMN
netanbHOCTH. COBpPEMEHHbIE MOJENM MAIIMHHOTO OOYYeHHUs JAEMOHCTPUPYIOT IOTEHIHUal B
MIPOTHO3UPOBAHUU TSAKECTH COCTOSIHMSI M pHCKA TOCIUTAIM3alMH, OJHAKO HX TOYHOCTh B
KIIMHUYECKOM TPHa)Ke TIOKa YCTyNaeT SKCIEPTHOM OIIEHKE METMIIMHCKOTO MepCOHAa.

3akiouenue. DPPEeKTUBHOCTH TpUAXKa U OE30MTACHOCTH MAIMEHTOB B CUCTEME HEOTIIOKHOM
MEJUIIMHCKOM MOMOIIM ONPENENSIIOTCS KOMIUIEKCHBIM — B3aUMOJEHCTBHEM KIMHUYECKHX H
OopraHu3aoHHbIX GakTopoB. [leperpyska oTaeneHui v 3a1ep>KKU Ha dTare MepBUYHON COPTUPOBKH
OKa3bIBAIOT CYIIECTBEHHOE BJIMSHUE Ha HUCXOJbl JjeueHus. OnTuMuzaius MNpoLEecCOB TpHUaxka,
COBEPIICHCTBOBAHME YIPABJICHMsI MOTOKAaMHU MAlMEHTOB U BHEJIpEHHE LU(POBBIX HHCTPYMEHTOB
MOJIEPKKH TIPUHATHS PEUICHUH SBIJISIOTCS IPUOPUTETHHIMU HAPABIECHUSIMU TOBBIIICHNS KauyecTBa
Y YCTOMYUBOCTH CUCTEMBI HEOTJIOKHOM MOMOIIIH.

Knwouesvie cnoga: neomnodcnas MeOUYyuHCKas NOMOWb; Mpuadc;, omoeneHue Heoma0HCHOU
nomowju; nepezpys3ka, npoooNACUMENbHOCMb Npebbleanusl, 6e30nacHocms nayuenma, Qaxmopwl
pucKa; MawurHoe ooyuenue;, UCKYCCMEEHHbIN UHMENNEKN, Ka4eCmeo MeOUYUHCKOU NOMOUWU.

MEDICAL COLOR-CODED (TRIAGE) SORTING SYSTEM FOR PATIENTS. FACTORS
AFFECTING TRIAGE SPEED AND LENGTH OF STAY IN THE EMERGENCY
DEPARTMENT. LITERATURE REVIEW

Sh.M. Moiynbayeval, A.M. Asan*!, A. Atymtaikyzy!, A.M. Anarbek! M.M. Karataev2

'Kazakhstan Medical University “KSPH”, Almaty, Kazakhstan
2Kyrgyz State Medical Academy named after I. K. Akhunbaev, Bishkek, Kyrgyzstan

Abstract

Background. Emergency medical care is a fundamental component of the healthcare system
and a key mechanism for ensuring timely access to life-saving interventions. With increasing patient
volumes, population aging, and the growing prevalence of chronic diseases, emergency department
(ED) overcrowding has become a systemic challenge. Imbalance between demand for emergency
services and available resources leads to prolonged waiting times, delays in diagnosis and treatment,
higher rates of adverse events, and increased in-hospital mortality. Triage, as a prioritization
mechanism, plays a central role in ensuring safety and efficiency; however, its effectiveness depends
on organizational, clinical, and technological factors. Objective.
To conduct an analytical review of contemporary scientific publications (2021-2026) addressing
factors influencing triage efficiency and speed in emergency departments and to evaluate their
association with overcrowding, length of stay, and clinical outcomes.

Materials and Methods. An analytical literature review was performed. Publications were
searched in PubMed, Cochrane Library, and Google Scholar databases for the period 2021-2026
using the following keywords: emergency department, triage, crowding, length of stay, waiting time,
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patient safety, machine learning, artificial intelligence. Original studies, systematic reviews, and
meta-analyses focusing on triage processes, ED overcrowding, determinants of length of stay and
patient safety, as well as digital and intelligent decision-support tools were included. A total of 46
publications were analyzed.

Results. The analysis demonstrated that triage efficiency and speed are influenced by five
major groups of factors: patient characteristics (age, comorbidity, severity of condition); temporal and
environmental factors (shift patterns, seasonality, overcrowding); organizational factors (staffing
levels, interdisciplinary interaction, consultation delays); diagnostic and treatment processes (volume
and duration of investigations, waiting times for results, bed shortages); and mode of arrival. ED
overcrowding is associated with prolonged length of stay, increased adverse events, and higher short-
term mortality. Machine learning models show promise in predicting disease severity and
hospitalization risk; however, their performance in clinical triage remains inferior to expert
assessment by trained medical personnel.

Conclusion. The effectiveness of triage and patient safety in emergency care systems depend
on the complex interaction of clinical and organizational determinants. Overcrowding and delays at
the primary triage stage significantly affect clinical outcomes. Optimization of triage processes,
improvement of patient flow management, and implementation of digital decision-support
technologies represent key priorities for enhancing the quality and sustainability of emergency
medical services.

Keywords: emergency medical care; triage; emergency department; overcrowding; length of
stay; patient safety; risk factors; machine learning; artificial intelligence; healthcare quality.
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PAIJMOMUYECKHUE XAPAKTEPUCTUKHA MOJIEKYJISIPHON BU3YAJM3AILINA KAK
HOTEHIHUAJIBHBIE IN®POBBIE BUOMAPKEPBI PUCKA METACTA3ZUPOBAHUA
P HEMEJKOKJETOYHOM PAKE JET'KOT'O

CaanbikoBa A. 1, AMaHKYJIOB xK.2

YKazaxcmanckuii meouyunckuii ynusepcumem «BIIIO3y, 2. Anmamul, Kazaxcman
2 Kazaxckutl Hay4HO-Uccie008amensekull uHcmunym ouxono2uu u paouonozuu (KasHHUHOuP),
2. Anmamul, Kazaxcman

AHHOTAUA

Hemenxoxnerounsiit pak nérkoro (HMPJI) sBnsercss Haubosnee pacripoctpan€HHol popMoit
paka JETKMX M OCTa€Tcs BENYIIEH NPUYMHOW OHKOJIOTMYECKOW CMEpPTHOCTH B mupe. Bbicokas
4acTOTa METACTa3UPOBAHMS B TUM(DATUUECKUE Y3JIbI, KOCTH M TOJIOBHON MO3T OCJIOKHSIET PaHHIOIO
JTUATHOCTUKY U BBIOOP ONTHUMAJIBHOW TAKTHUKU JICUCHHS. TpaJuIIMOHHBIE METOJbl BU3YyaTH3allNH,
Takue Kak kommbioTepHass Tomorpadus (KT) u mosutponHHO-sMuccuonHas tomorpadus c 18F-
dbropaesokcurmokozoir  (IIDT/KT), orpanndeHsl B CHOCOOHOCTH TOYHO BBISBIISATH CKPBITHIC
MeTacTa3bl U MPOTHO3UPOBATH NCX0]T 3a00JI€BaHNS N3-3a HU3KOHW CIEeIM(MUIHOCTH U OTPAHUICHHOTO
paspenieHus.

Pannomuka, mpencraBisronias coo0i KOJTMUECTBECHHBIN aHAIIN3 METUIIMHCKIX N300payKeHUH,
MO3BOJISIET U3BJIEKATh BHICOKOMH(OPMATUBHBIE MPU3HAKU, OTPaXKaoUIe MOP(HOIOTHIO, TEKCTYPY U
MeTab0JIMYECKYI0 TeTEepOreHHOCTh OMYyXOJH. B coderaHuu ¢ KIMHUYECKUMH, MOJEKYISIPHBIMU
JAaHHBIMU W METOJaMU MAIIMHHOTO OO0y4eHHs paguoMHKa OOECleuynBaeT BBICOKOTOUHYIO
CTpaTU(UKALKIO pUCKa METACTa3UPOBAHNS, IPOTHO3UPOBAHUE PEIIMIMBOB U OLIEHKU BI)KHUBAEMOCTH
nanueHToB ¢ HMPJI. CoBpemMeHHbIe MOI€NH, BKIIIOYAsT MYIbTUMOAAJIbHBIE TOAX01bI Ha 0OcHOBE KT
n II9T/KT, rimybokoe oOydyeHne W KOMOWHHMPOBAHHBIE DPAJAUOMHO-KIMHUYECKHE aJTOPUTMBI,
JEMOHCTPUPYIOT BO3MOXKHOCTH IEPCOHATU3UPOBAHHOTO IJIAHUPOBAHUS JICUECHHUS, ONTUMH3ALUU
0o0béMa XUPYPrUUECKOro BMEIIATEIbCTBA, BHIOOpPAa METOJOB JIyue€BOM Tepamuu U paHHEH
UJCHTU(PUKAIIMY TAIIMEHTOB C BBICOKUM PUCKOM Pa3BUTHS OTAAIEHHBIX METACTa30B.

B nactosimem 0630pe npoBenéH ananu3 myonaukanuii ¢ 2020 roga mo HacTosIee BpeMs, ¢
0COOBIM aKIIEHTOM Ha HCCIEJ0BaHUs, NMOCBAIIEHHBIE MTPOrHO3UpOBaHUI0 MeTacTazoB rnpu HMPIIL.
[Touck BeIMONHsUICS B 0a3e maHHBIX PubMed ¢ mcmosb30BaHMEM KIFOYEBBIX CIIOB «radiomicsy,
«metastasisy u «NSCLC». W3 117 BbIABIECHHBIX NyONUKAIMA KPUTEPUSM BKIIOUYCHUS
cootBercTBOBaNM 40 HccnenoBaHue.

HecmoTpss Ha MHOrooOemiaromue pe3yibTaThl, KIWMHAYECKOE MPUMEHEHHE PaJHOMUKH
ocTaéTcsi OrpaHMYEHHBIM U3-3a HEJOCTATOYHOW CTaHAapTH3alluH, BapuabEeIbHOCTH METOJIOB
00pabOTKM MaHHBIX U OTCYTCTBUSI KPYIMHBIX MPOCHEKTUBHBIX HccienaoBaHui. Hactosmmii 0030p
CUCTEMAaTHU3UPYET COBPEMEHHBIE JOCTHKEHHS B 0071aCTH PaIMOMHUKHU M UCKYCCTBEHHOTO MHTEIIEKTa
Ipu pucke Meracrasuposanuss HMPII.

Knrouesvie cnosa: wnemenkoxnemounsiti pax Jneckoco (HMPJI), memacma3suposanue,
PAaouoOMuKa.

BBenenne. HemenkokneTouyHslii pak
nérkoro  (HMPJI) sBnsercs  HamOGonee
pacripocTpanéHHoi popmoit paka a€rkux. N3-
3a HecTeun(pUIHOCTH KJIIMHUYECKUX
MPOSIBJICHUH U OTCYICTBHUsS  HAJIEXKHBIX
O6uomapk€poB panHero BblsBieHUs HMPJI
OCTa€Tcsi OJHOM U3 OCHOBHBIX IIPUYUH
CMEPTHOCTH OT OHKOJIOTHYECKUX 3a00JIeBaHUI

Bo BcéM wmumpe [1]. Tlocne moarBepkacHUs
JIMarfHo3a KJIFOYEBBIM KIMHUYECKHM IaroM
CTaHOBUTCSI BBIOOp Hamboiee IoAXO0asIIen
TaKTHKHA JICUYCHHS, KOTOPHIH BO MHOTOM
3aBUCHUT OT BEPOSTHOCTH IIOCIEIYIOIIETO
metactazupoBanus [1]. B 2017 roay B mupe
3aperucTpupoBaHo 2,2 MIIH HOBBIX CIIy4acB U
1,9 maH cMmepTeit - Oosibliie, 4eM Ipu JTr000M
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apyroMm Buae paxa. OCHOBHBIE THUIIBI paka
nérkux - Hemenkoknetounsridi (HMPJL, ~85 %
ciydaeB) U Mmenkokierounsii (MPJI) [2]. Ha
JIOJII0  HEMEJKOKJIETOYHOIO  paka JIEFKUX
(HMPJI) mpuxoautcst okojo 85 % ciyuaes, 1
OH OTINYAETCS BBICOKOM 4acTOTOMN
OTAANEHHOTO MeTacTazupoBanus. [Io naHHBIM
psana wuccnenoBaHui, y mnpumepHo 40 %
IIALIUEHTOB C BIEepBble BbIABICHHBIM HMPJI
yKe npu IIOCTAaHOBKE JMarHos3a
OoOHApYXHMBAIOTCA OTAAJIEHHBIE METAcTas3kbl,
YTO CYIIECTBEHHO OCIOXHSET JeueHue [2].
Cpenn HMPJI npeooagaoT
aZICHOKapImHOMa (40-50 %) u
MJIOCKOKIETOUHbIN pak (25-30 %), BMecTte
6onee 80 % cinyuaeB. PasHooOpasue noaATHIIOB
TpeOyeT MHIMBUIyaTU3UPOBAHHOTO MOIXO0MA:
OT XHUPYPrMM Ha paHHUX CTaaAuAX JI0
XMUMHOJYy4eBOM Tepanuu 1 IMMYHOTEpAIy Ha
no3aHux [3].

OCHOBHBIM MYTEM MeTacTa3upPOBAHUS
paka JErkoro  sBiseTcs  JHUM(QOreHHoe
pacnpoctpaneHue. HeMelnKoKIeTOUHbI pak
nérxoro (HMPJI) xapakrepusyercs BHICOKUM
PUCKOM TOpaXeHUsI JUM(ATUUECKUX Y3JI0B
[4]. Jlns  MaluMeHTOB ¢ BIEPBBIC
nuarHoctupoBanHbiM HMPJI Touynas onenka
MaTOJIOTUYECKOTO CcTaTyca JMM(paTudecKkux
y3710B (pN) UTpaeT KIYEBYIO POJIb B BBIOOPE
cxeMbl jeueHus. B Hacrosiee Bpemsi OJHUM
U3 HauOojiee pacHpoCTpaHEHHBIX METO0B
KIIMHUYECKOTO CTaIMPOBAHUS
nuMparrdeckux y3i10B (cN) y MamueHToB ¢
HMPJI sBnsiercss MO3UTPOHHO-3MHUCCHOHHAS
tomorpadus ¢ 18F-propae3okcurinokos3oi B
COUETaHUHM C KOMIIBIOTEPHON ToMorpadueit
(18F-®dAT-TIDT/KT) [5].

Meracratuueckue JIY naroT BBICOKOE
Hakoruienue O/ u yBenuyeHsl o0 KOPOTKOU
ocu. OpHako BocnaieHue, uHpekuuu u
IpaHyIeMaTO3bI BBI3BIBAIOT
JIO’)KHOTIOJIOKUTENIBHBIE PE3YJIbTAThI, 4 HU3KOE
paspewenue IIOT u mansle pasmeper JIY
IIPUBOJIAT K IPOIYCKY MeNKuX MeractazoB. KT
LIMPOKO UCIIONIb3YyeTCs, HO Kpurepuil SAD > 1
CM HEJOCTAaTOYHO TOYEH WU3-3a IEPEKPBITHS
pa3MepoB HOPMAIBHBIX M IAaTOJOTMYECKUX
y3noB.IloaToMy HeoOxoaum 0Oojee TOUHBIM
crnoco0  IpPeAoNepalioHHOTO  IPOTHO3a
craryca JIY [6]. B ximHMuYecKOW NpakTUKe
[18F]®AI-IIOT/KT  0OBIYHO  OIICHUBAIOT
BU3yaJlbHO M TIOJYKOJIMYECTBEHHO, OIHAKO
CHUMKH  cojepxkaT  Topa3no  Oosblie
uHpOpMaIUK, YeM BOCIPUHHUMAETCS TJIa30M.

N3o0paxenus BKJIIOYAIOT MHOECTBO
CKPBITBIX KOJIMYCCTBCHHLIX MMapaMETPOB O4ara
U OKPYXKAIOIIMX TKaHEH, KOTOpPhIE MOMXHO

W3BJICKaTh M AaHAJUM3UpOBaTb — O3TO0 W
Ha3bIBACTCSA PaIrOMHKOM. Papnomuka
II03BOJISIET ABTOMAaTUYECKHU W3BJICKATh

MHOYECTBO KOJIMYECTBEHHBIX IMPH3HAKOB W3
MEIUIUHCKUX W300pakeHwid, obecreynBast
Oosee TiIyOOKYIO0 XapaKTEPUCTUKY OIyXOJeh
[8]. B Hacrosiiee Bpems NO-NPEKHEMY
CYIIECTBYET ACHUIIUT TOCTYITHBIX, YIOOHBIX U
0€30IacHBIX METOJ/IOB IPEIONEePAUOHHOTO
MPOTHO3UPOBAHHUS METacTaTHYECKOTO
nopaxkenusi mumparnueckux ys3nos (MJIY) y
MAIMEHTOB C PAHHUMH CTAJUSIMHU paKa JETKUX
[12]. Beibop meromoB oTOOpa MPHU3HAKOB MU
MOJICIUPOBAaHUS ~ HANPSIMYI0  ONpEeTseT
Ha/IEKHOCTh U KIIMHUYECKYI0 TIPUMEHUMOCTh
pe3yIbTaTOB PAJMOMHBIX HCCICIOBAHUN TPH
pake nérkoro [28]. HecMoTpst Ha MHOXKECTBO
uccnenoBanuil KT-CHUMKOB npH pake JIETKuX,
HU OJIUH paJMOMHYECKUI OMOMapKep rmoka He
TIOJTYIHIT HIMPOKOTO KIIMHIYECKOTO
OPUMEHEHUS  U3-32  METOJOJOTHYECKHX
OTpaHHuYEHUM, MpoOiieM aHaau3a JaHHBIX U
TPYAHOCTEH MHTEpPHpPETAlMu  Ppe3yabTaTOB.

OtcyTcTBYET eInHOE PYKOBOJICTBO,
0XBaTBIBAIOIIIEE BECH PaTMOMHUYECKUIH
mporecc - OT IUIAaHUPOBAHHS JIO OIICHKU

naHHbIX [22]. Takum 00pa3oM, HACTOSIIUI
JUTEpaTypHBIH ~ 0030p  HampaBlieH  Ha
CHCTEMAaTH3alMI0 ¥ aHAJU3 CYNICCTBYIOIINUX
UCCIICIOBAaHUM paTMOMHUYECKUX
XapaKTEPUCTHK MOJICKYJIIPHOW BH3YalIU3aIHH
C LIeJbI0 OLIEHKU MX TMOTEHIMAaja B KauecTBE
1 ppoBBIX OroMapKepoB TUTSI
NPOTHO3UPOBAHMS METACTa3HUPOBAHUS IIPH
HEMEJIKOKJIIETOYHOM PaKe JIErKOTO.
OcHoBHast 4acTh

I. PaguomMuka: NPUHOMNOBI H

BO3MOKHOCTH
Pa,I[I/IOMI/IKa, HayKa O KOJIMYCCTBECHHOM
aHaJIn3¢€ MCIUIIMHCKHUX H306p21)KCHPII>i,

MO3BOJISIET MIPEBPAIATH «ITUKCETH B JTaHHBIEY,
OIICHHUBAs TEKCTYpPY, GOPMY U HUHTEHCHUBHOCTh
OTYXOJIeH ISl peIcKa3aHusi OMOJIOTHYECKOTO
nmoBeeHUsA. B 1€royHoi OHKOJIOTMH 0COOESHHO
MepcreKTUBHA paauoMuka Ha ocHoBe 18F-
O/I-TITOT/KT, OTpakaromias
MEeTabOIMYECKYI0 TEeTePOTEHHOCTh OIyXOJIU
[3]. F'ereporenHOCTh OMyXO0JIH, ONpeaeIsieMast
pPaIMOMUYECKUMU TEKCTYPHBIMU TpPU3HAKAMU
Ha [IDT/KT-u3z00paxkeHusx, MOXKeT 00aaaTh
JOTIOJIHUTEIbHOM MIPOTHOCTUYECKOM
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[IEHHOCTBIO TIPH HEMEIKOKIECTOYHOM pake
nérkoro  [19]. PamuoMmka  OmMCHIBaeT
MOP(OJOTHI0, HHTEHCUBHOCTH H TEKCTYPY
OIyXOJIEH M CONOCTAaBJISECT 3TH JAaHHBIE C
KITMHUYCCKHUMHU u MOJICKYJISIPHBIMH
xapakrepuctukamu. Ha ocnoe [18F]®D/I-
[I3T/KT oHa yxe noka3zana 3QeKTUBHOCTb B

pa3uyeHuH JT0OPOKAYECTBECHHBIX u
3JIOKAQYCCTBCHHBIX Yy3J10B, YTOYHCHUHA
CTaIMPOBaHMUS, oTIpeIcIICHUN
TUCTOJIOTMYECKOTO  THUIA,  OHOMapKEPOB,

MIPOrHO3a ¥ OTBETA Ha Tepanuto. M3BrekaeMbIx
MIPU3HAKOB CJIMIIKOM MHOTO JUISt
TpaJAuLIMOHHON CTaTUCTUKH, MO3TOMY
npumensitorcss UM u mammHHOE 00ydeHue.
Buenpenne — paguMoOMHMKH  OTpaHUYMBAIOT
TEXHUYECKUE (aKTOpbl, YTO CTUMYJIHUPOBAJIO
pa3paboTKy  CTaHAApPTOB W  AKTUBHOE
HCI0JIb30BAHNE METO/I0B INTyOOKOT0 00yueHust
[7].

Kommaectso HCCclIeToBaHuH o
NIPUMEHEHHUIO nn B BU3yaJIU3alUU
CTpeMUTENbHO pacTET. Pamuomuika Ha OCHOBE
[18F|DAT-TIDT/KT ke nokazana CBOIO
LIEHHOCTh npu HMPJI, oOecrieunBas
JOTIOJTHUTENbHYI0 MH(popmaTuBHOCTE. WU
ylIydliaeT OOHapy>KEHHUE OYaroB, CHUXKAET
IIyMBbl Y TMOBBIIIAET KAYE€CTBO HU3KOJ030BBIX
HCCIEA0BaHUM, YTO PACIIUPSAET BO3MOKHOCTH
CKpUHUHIa. PaaroMuka nmoMmoraer paszinyaTh
3JI0KQ4€CTBEHHBIE Y3JIbl, IOATHUIIBI OITYXO0JIEH U
Mpe/CKa3blBaTh OUOMApKEPbl W MPOTHO3,
WMHOI'/Ia MPEBOCXOJS CHEUUAIUCTOB, XOTS €€
npeumymiectsa B T-, M-cragupoBanuu u
OLICHKE muM(poy3I0B oKa
orpanuueHsL.Mojenn TiIy0okoro oOydeHus
BCE yallle AEMOHCTPUPYIOT COIOCTABUMYIO
WK JTy4iryto 3(G(eKTUBHOCTD 1O CPAaBHEHUIO
C TPaJUIIMOHHBIMH METOJaMHU, OCOOCHHO MpHU
yuéTe KIMHUYECKUX NaHHbIX. «BupryanbHas
ouoricus» ocTaércs AanEKoil MepCHeKTHUBOM,
onHako yxe cerogns MM cnocobeH moBbIIATh
kagectBo uHTepnperauuun [I9T/KT. s
IIOJIHOLICHHOTO  BHEJIPEHMS] DPAJIUOMHMKH B

KIIMHUYCCKYIO IMPAKTUKY HCO6XO,I[I/IMBI
CTAaHAAPTU3UPOBAHHBIC noaxoabl,
BBICOKOKA4YC€CTBCHHBIC HUCCICO0BaHUA )51

AKTUBHOE PACIPOCTPAHEHUE TEXHOJOTUHA B
npodeccruoHamTbHOM cooOrectne [7].

II. Paguomuuyeckue MoaeJau IJd
NPOrHO3MPOBAHUY NOpPaKeHN sl
aumpoysinos npu HMPJI

B nanHoMm pasznene aHanM3UpYROTCS
paguomudeckue mojaenu Ha ocHoBe [IDT/KT,

pUMeEHsIeMble ISt MPOTHO3UPOBAHUS
METaCTaTHYECKOTO HOPaXEHHS
TMM(ATHYECKUX Y3JI0B y TAlUEHTOB C
HEMEJIKOKJIETOUHbIM pakoM Jérkoro (HMPJT).
Ha ocHoBe o0030pa 11 wuccrenoBanwmii
paccMaTpuBaeTCsl UX MOTEHIMAI B KAayeCTBE
U(PPOBBIX OMOMAPKEPOB.

Pagromudeckne mapaMeTpsl Ha OCHOBE
[19T, ocobeHHO B COYETaHUU C MPU3HAKAMU
KT-Buzyanuszanuu, o0namaer cCrocoOHOCTHIO

3¢p(}HeKTUBHO  pa3iaMyarb  UCTUHHO- |
JIO)KHOTIOJIOKUTEITLHBIC MeIMaCTHHAIBHO-
KOPHEBBIC TuMQpaTHICCKHC Y3IIBI,

BolsiBieHHbIE npu [IDT/KT y manueHToB ¢
HMPJI [9]. Ananu3s uzobpaxenuii K. Zheng et
al., [5] wna ocHoBe 18F-OAI-IIDT/KT,
IPEOCTABJIAET LEHHYI0 HHQOpMAIUIO Ui
CTaIMPOBAHUS M€INaCTUHAIBHBIX
nuMdaTtrueckux y3i10B y narueaToB ¢ HMPJI,
YTO CIIOCOOCTBYET MEPCOHATU3AINH JICUCOHOU
TaKTHKA B COOTBETCTBHH C TIOJIYY€HHBIM
IPOrHO30M, a MalueHTaM C KIMHUYECKU
oTpunaTenbHbIMU y3i1aMu (cNO) Morytr ObITH
MPEeI0KEHbl OPraHOCOXPAHSIOIINE ONEPALUU
OTPaHUYEHHOTO 00béMa WIH
crepeotakcudeckas rydeBas Tepanusi (SBRT)
[5].

Pagnomuast mogens R. Xu et al.,[34],
BKJIIOYAIOIAst OJIHOBPEMEHHO
UHTPAaTyMOpaJIbHbIE U MEePUTYMOpPaJbHBIC
npuszHaku ¢ KT-u3o0paxkeHuid, 3HAYUTEIBHO
TOYHEE IMpPEJCKa3blBaCT METacCTaTHYECKOe
nopaxkeHue JTUMGaTHUYECKUX Y3JOB IpHU
HMPJI 1o cpaBHEHHIO C  MOJEISIMH,
OCHOBAHHBIMH TOJIbKO Ha HHTPATyMOPAJIbHBIX
OpU3HAKaX MM  KIMHUYECKUX  JIaHHBIX.
[Tpemnoxennas HOMOTpaMMa MOJKET
HCIOJIb30BaTHCS B KITMHUYECKOH NMPAKTUKE KaK
HEWHBA3UBHBII UHCTPYMEHT
MPeIoTIePalMOHHOTO CTaJAUPOBAHUS U BEIOOPA
ONTUMANILHOTO 00BbEMa JIUM(DATECHIKTOMUU
[34]. Paguomuast Homorpamma J. Qiao et al.,
[26] w©a ochnoBe [IIDT/KT  sBusercs
HEUHBA3HBHBIM WHCTPYMEHTOM,
NO3BOJISIIOIIMM € BBICOKOM  TOYHOCTBIO
MpPEACKa3blBaTh  CKPBITBIE  MeETacTa3bl B
auMdarudeckue y3ibl y nanueHToB ¢ HMPJI
kinHudeckoi craauu NO [26]. Homorpamma
Q.L.Chen et al, [10], oObeauHsIOmAs
pannomuyeckue  npuszHaku ~ GPTV6 u
HE3aBUCUMBIE  KIMHUYECKUE TMPEIUKTOPHI,
JEMOHCTPUPYET BBICOKYIO I(PPEKTUBHOCTH B
MIPOTHO3UPOBAHUU METaCTaTUYECKOIO
nopaxeHus:  TUMQPaTHUYECKUX  Y3JI0B U
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MIPOTHO32 Y MALMEHTOB C HEMEIKOKJIETOYHBIM
pakoMm JErkux kimmHu4deckoi cramuu A [10].
Homorpamma u3 nsitu npusnakoB X. Zheng et
al, [24] obdexTuBHO  TPOrHO3UPYET
METacTaTHYECKOE MOpakeHHe JTHUM(OY3IOB y
nanuenTos ¢ HMPJI 1 MOKeT UCIIOIB30BaThLCS
JUIE  HEWHBA3WBHOTO  IPEIOTEPAIMOHHOTO
cragupoBanus [24]. HomorpamMmma u3 BoCbMU
npusHakoB Y. Huang et al., Taxke nokazana
BBICOKYIO JUCKPHUMHHAIMIO ¥  XOPOIIYIO
KanuoOpoBky [14].

Pazpaborannas DLR-monens F. Duan
et al., [40] ma ocuoBe IIDT/KT wnanéxHO
midpdepeHuupyer  100pOKauyeCcTBEHHbIE U
37I0KQUeCTBEHHBIE  JIMM(ATHUYECKUEe  Y3IIbI,
3HAYUTEIBHO TPEBOCXOIS  TPAIUIOHHBIE
MophoIoruuecKue u MeTa0O0JINYECKHe
KPUTEPHH. KomOunanms MIPU3HAKOB
DenseNetl2] n kiaccuyeckoi paguoOMUKH
MO3BOJISIET MOBBICUTH TOYHOCTH CTAINPOBAHUS
HMPJI u cmocobGcTByeT mepcoHaIn3aluu
ne4eOHOM  TaKTUKH (BBIOOD 00bEMa
nuM(pageHIKTOMUH, 1e1ec000pa3HOCTh
HEOAIbIOBAHTHOM Teparnuu, I[JIaHUPOBaHHE
nydeBoii Tepanuu) [40]. KomOunupoBanHas
mozenp Y. Kang et al, [21] ma ocHOBe
cnydaitHoro  seca  (Random  Forest),
MHTETrpupyromnas paroMuYecKue u
KIIMHWYECKHEe TMpu3HaKkd, JPPEKTUBHO W
HEMHBA3MBHO BBISABIISIET METAaCTaTUYECKOE
MopaxeHNe MeIHAaCTUHAIBHBIX
nuMdaTtrudeckux y3JIoB 4-i  CTaHIUU Yy
nanueHtoB ¢ HMPJI  craguit  pNO—pN2.
JlanHass ~ MoJenb  SABJIAETCA  MOIIHBIM
BCIIOMOTATENbHBIM ~ WHCTPYMEHTOM IS
MPUHATHS KIMHUYECKUX pEelIeHH, oOnagaer
MOTEHIIMAJIOM  ONTUMHU3ALUU  JIe4eOHOM
TaKTUKH M YIYYIIEHUS OIICHKU MPOTHO3a Yy
MAlMEHTOB C TNaTOJOTMYECKUMH CTaJAUSIMHU
PNO-pN2 [21]. KomOuHHpoBaHHAs MOJIEINb
JLiang et al, [38], oObeaunsIOmAsL
MPEJONEPALMOHHBIE PAJUOMHBIE TNPU3HAKU
KOHTPaCTHOMN KT 51 KIIMHUYECKHE
XapaKTEPUCTUKH, 3pPEeKTUBHO
MIPEJCKa3bIBAET CKPBITOE METACTaTUYECKOe
NOpaXEeHUEe  JUM(aTHUYECKUX  Yy3JI0B Yy
MallEHTOB ¢ KiIuHHYeckod cragueir cNO
HMPJI. [lpuMeHeHne MoAeau CHOCOOCTBYET
NePCOHATN3ANN JeueOHo TaKTUKH,
ONTUMH3AIMU 00BEMa JTUMQaTEHIKTOMUU U
YAYYLICHUIO IPOTHO3a MarueHToB [38].

Mogenu  MamMHHOTO  OOy4YeHHs,
UCTOJB3YIOUIME  PagUOMHBIE  NPHU3HAKU
OJTHOBPEMEHHO M3 NEPBUYHON ONyXOJIH H

MeMaCTUHATBHBIX UM QOY3IIOB,
CYIIECTBEHHO HPEBOCXOIAT o
3pPEKTUBHOCTH  MOJIETH  JIOTHCTUYECKOM
perpeccuy U MOJIeNH, OCHOBaHHBIE TOJIBKO Ha
onHoit oonactu. [lonyuennas dual-region ML-
monens H.J. Yan et al, [33] moxer ObITh
UCTIOJIb30BaHA ULt OTITHMH3AIIH
IpEeOEePAMOHHOTO CTaIMPOBAHHS U BBIOOpA
00béMa TMM(DATCHIKTOMUN Y TAIUEHTOB C
HMPJI [33]. [Ilapamerpel Ha OCHOBE
rirybokoro mMamuHHOro o0y4enus T. Lu et al.,
[4] mocTpoenHast ¢ UCMOIB30BAaHHEM MHTPA- U
neputymopanbHelx 30H Ha KT, mnossosser
3HAYUTEITHHO TOYHEE MIPeCKa3bIBATh
METAaCTaTHYECKOE HOpakeHHNe
mumbaTtnueckux y3noB npu  HMPJI  no
CPaBHEHHMIO C KJIACCHUYECKUMH PaJTUOMHBIMH
npu3HakamMu.  [lomydeHHBIE — pe3yibTaThI
NOATBEpX)KIaT  npeumymectso  DTL-nox
aprpoya B 3amade  MPeJONeparnioOHHOTO
CTaIMPOBAHUS TUM(PATHIECKUX y3JIOB U MOTYT
criocoOcTBOBaTh 0o0jiee TOYHOMY OTOODY
MAIMECHTOB Ha pacuImpeHHyI0
TMM(ATCHIKTOMHIO WJIA HE0aIbIOBAaHTHYIO
tepanuio [4]. Paguomuble MOJETH Ha OCHOBE
KT u IIDT/KT 006mamaroT BEICOKOM TOYHOCTHIO
B npecKa3aHuu METaCTaTHYECKOTO
MOpKEHUS  JTUM(ATHYCCKAX  Y3IIOB  IPH
HMPJI u wmoryr wucCnoiab30BaTbCs s
NEPCOHANM3AIMK  JICYeOHON TakTHKHU. Jlis
OKOHYATEIBHOTO BHEIPEHHS B KIMHHYECKYIO
NPaKTUKY HEOOXO0IUMBI KPYITHbIE
MHOTOILIEHTPOBBIE IPOCIICKTUBHBIC
uccinenoBanus [37].

III. Pagmomuveckue Moaeaud Npu
NMPOrHO3HPOBAHUY OTIATEHHBIX
MeTacTa3zoB (MO3r, KOCTH)

B aTOM pasmene paccmarpuBaroTCs
paTuoOMHUYECKHE TI0JTXOJIBI K
IPOTHO3UPOBAHHIO OTIAIEHHBIX METACTA30B y
NAIlMEHTOB C HEMEIKOKJIETOYHBIM PaKoOM
nérkoro (HMPJI), ¢ akieHTOM Ha MO3T H
KoCTH. PaHHee BBISBIIEHHE TaKUX METACTa30B
BAXHO JJIs1 BBIOOpA Tepamuu W YITy4lIeHUs

nporuo3a. Ha  ochHoBe  anammza 4
UCCIIEOBAaHUI  OLIEHUBAETCS  IOTEHLUAI
paznoMUYECKUX XapaKTEepUCTUK

MOJIEKYJISIPHOM BU3yalIH3allMM KaK U(PPOBBIX
O6uomapkepoB JUIS CKPUHUHTA "

cTpaTu(UKAIMM  TAMUEHTOB TO0  PHUCKY
METaCTa3upOBAHUSL.
VY manuentoB ¢ HMPJI meractazsl B

romoBHO  mo3r (MI'M)  BBISBISIFOTCS
npuMmepHo B 57 % ciydaeB, a pHUCK HX
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pa3BuTusi  cocraBisger okoio 20 %.
OrpanuueHHas IIPOHUIIAEMOCTh
reMaTosHIePaTNIecKoro Oapbepa yXyAllaeT
3G PEeKTUBHOCTH TEpanuK U IporHo3. [TosTomy
paHHEe BBISBICHUE U CBOEBPEMEHHOE JIEUEHUE
MI'M KpUTHYECKM BaXKHbI JUIS YIy4UICHUS
BbDKMBaeMocTH [17]. Meracra3sl B TOJIOBHOM
Mo3r Bcrpevatrorcess y 1540 % mnanueHToB c
HMPJI u cBsizaHbl ¢ HU3KUM Ka4€CTBOM JKU3HU
" TUIOXHM IIPOrHO30M: MearaHa
BbUKMBaeMocTu — MeHee | roma. Mera-
aHam3 Liu ¥ CoaBT. IMOKa3aj, YTO BBEICOKHUE
SUVmax, MTV u TLG cymecTBeHHO
MOBBIIAIOT PUCK pelUauBa U  CMEpTH.
[IpeaVKTUBHBIA QJITOPUTM, OCHOBAaHHBIA Ha
naHubeIX [19T/KT-Bu3yanuzanuum U KIMHHKO-
MaTOJIOTUYECKUX XapaKTePUCTUKAX,
MO3BOJISIET TOYHO OLIEHUBAaTh BEPOSTHOCTH
pa3BUTHUS METAcTa30B B TOJIOBHOM MO3r y
nanuenToB ¢ HMPJI nocne xupypruyeckoro
JedeHus. OJTO JaéT BpadyaM YHHUKaJIbHBIN
WHCTPYMEHT JUIS CKPUHWHTAa W BBISBICHUS
MAlMEHTOB C BBICOKMM PHUCKOM MO3TOBOTO
metacrasupoBanus [13]. B uccremoBanum J.
Gong et al., [18] pa3paborana ancamOieBas
MOJEIb MalIMHHOTO 0o0yudeHus c
ABTOMATHUYECKOM CEerMeHTalMel OMmyxoJiel Ha
ocHoBe deep residual U-Net u pagnomuxoit KT
JUIS  TPOTHO3MPOBAHMSI pPHUCKA MO3TOBBIX
Meractaz (BM) B TedeHue TpEX JeT Yy
MalMeHToB ¢ pacnpoctpanéHHsiM - HMPJIL.
ABTOMaTHUYECKas CerMeHTaIus obecreynBaia
TOYHOE BBIJICJICHHE KaXJIOro odyara, a

o0beTMHEHNE PaTMOMUYECKUX "
KIMHAYECKMX  TPU3HAKOB  3HAYMTEIBHO
MOBBIIIIATIO TOYHOCTh npeCKa3aHusl.
KomOunupoBanHas MO/IeJTh TaKXKe
3¢ HeKTUBHO MIPOTHO3HUpOBAja

0e3MeTacTaTH4YeCKyl0 BBDKMBAEMOCTb MO3ra
(BMFS) u o6myto BbbpKHBaeMocth (OS).
Pe3ynbrarsl NOATBEPKIAOT IEPCIEKTUBHOCTD
TaKoro oIX01a " 000CHOBBIBAIOT
JAIbHENIINE HCCIECNOBaHMUs IO CO3JaHUIO
ONTUMAJIbHBIX Moeen MAaIIMHHOTO
OoOy4YeHHsl, HHTETPUPYIOIIUX  pa3JIHyYHbIE
(eHoTUNHMYEeCKHEe TPU3HAKK Ui TOYHOTO
IIPOTHO3UPOBAHUS MO3IOBBIX METAaCTa30B Yy
naruertos ¢ HMPJI [18].

Briepsbie B uccienosanuu Z. Liu et al.,
[15] BbIsBIEHBI pagHOMHYECKHE TPUZHAKH
KT-u3o0OpaxkeHnii  MEpBUYHONH  OIMYXOJH
JNETKOTO, KOPPENUPYIOIIUME C  HAINYUEM
KOCTHBIX MeTacTa3oB y nauueHtos ¢ HMPJL
IIpennokeHHass paguoMuyecKass IOANKCH

MOXKET CITYKUTh BCIIOMOTaTeJIbHbIM
WHCTPYMEHTOM I DPAHHETO BBIABJICHUS U
CKpUHUHTAa KOCTHOTO METAaCTa3upOBAHUS MpHU
HMPJI. Homorpamma mnpoJaeMOHCTpHUpOBaia
CBOIO BBITIOJIHUMOCTh U BBICOKHMN MOTEHIIHAI
KJIIMHUYECKOTO MPUMEHEHUS B
MIPOTHO3MPOBAHUU KOCTHBIX METACTa30B IpHU
HEMEJIKOKJIETOYHOM pake J€rkux [15].

IV. MyabTuMoaa/ibHbIe MOJEIH H
NnepCcrneKTUBbI

B »srom pasmene paccmarpuBaroTcs
MYJIBTUMOIANIbHBIE PATUOMHUYECKHE MOJICIN
Ha OCHOBe aHamm3a 9 WCCIenoBaHMH,
oobequnsiomue gaduele KT, TIDT wu
KIIMHUYECKHE MIPU3HAKU TUTST
IIpOrHo3upoBaHusa Meracra3os npu HMPIJIL.

Homorpamma Z.Peng et al., [23]
BKJTFOYAIOMIAs PAJUOMHYECKHE W KIMHUKO-
MaTOJOTUYECKUE TPU3HAKU, JTEMOHCTPUPYET
BBICOKYIO TpEJCKa3aTeIbHYI0 CIIOCOOHOCTB,
moMorasi ~ KOHCYJIBTHPOBAaTh  MAIUEHTOB,
cTpaTuUIIUPOBaTh PHUCK W  MPUHUMATH
000CHOBaHHbIC KIMHHYecKHe pemienus [23].
Paspaborannas momens J. Lin et al., [31] na
OCHOBE  paauoMHbIXx  mnpusHakoB  KT-
M300paKeHU I obnamaer XOpoIIei
KJ1accu(puKarmoOHHON CIOCOOHOCTBIO
OJIHOBPEMEHHO IO THMCTOJIOTMYECKOMY TUITY U
KauHIYecKon ctaqun HMPJT [31].

Cpenu moneneit, ocHoBaHHbIX Ha GTV,
GPTV3 u GPTV6, Hauny4nyro TOYHOCTb B
OIpeaeIeHUN JIBA npu HMPJI
POJEMOHCTPUpPOBAIa  PaJMOMHAsl  MOJIENb
GPTV9. Homorpamma, co3ganHas Ha 0aze
paguomudeckux xapakrepuctuk GPTV9 wu
HE3aBHCHMBIX KJIMHUYECKUX MPEAUKTOPOB,
Haa&KHO TmpeackaspiBasia JIBU u  oOmryro
BBDKMBAaEMOCTh y nanueHtos ¢ HMPIL,
npeBocxolis 1Mo 3(h(EKTUBHOCTH MO/IENb,
OCHOBAHHYIO TOJbKO HA KIIMHUYECKUX JAHHBIX
[25]. Pagromuyeckue MoJiend, TOCTPOCHHbIC
Ha OCHOBE OOBbEMa NEPBUYHON OMyXOJH
(GTV) ¥ KIMHHUYECKOTO IIeJeBOro oOBEMa
(CTV), mo3BoJSIFOT MpeAcKa3bIBaTh CKPHITHIC
(okkynpTHBIE) MIJIY y mamueHToB ¢
knnanyeckumu ctagusmu [-IIA HMPJI no
omepanuu. Ilpu sToM KOMOWHHUpOBAaHHAA
MOJEJIb GTV+CTV JEMOHCTPUPYET
HaWJIy4ylIue XapaKTEepPUCTUKU U  SBISETCA
ONTUMAJIBHOM CTpaTeruer Juisi KIMHUYECKOTO
npumMeHenwus [12].

[Mpennoxennsii Y. Zhu et al., [17]
MYJIBTUMOJANBHBIN  PaAMOMHBIA TOJIXOJ C
UCIOJIb30BaHuEM  3D-HEMpOHHBIX  ceTel
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o0ecrieynBaeT  KOJMYECTBEHHYIO  OLEHKY
MEIUIIMHCKUX HM300paKCHUI U TO3BOJISET
BBISIBIISITh KaK  IMOBEPXHOCTHBIE, TaK W
rIyOOKHE XapaKTePUCTHKU OMYXOJH. J{aHHBIi
HEMHBA3MBHBIM METOJ JaET BO3MOXHOCTH
CTAaTHCTUYCCKU 3HAYUMO BBISIBIIATH MPU3HAKH,
aCCOLIMMPOBAHHBIE C PUCKOM METACTa30B B
TOJIOBHOHW MO3I, YTO MOET CIOCOOCTBOBATH
panHemy otOopy mnanueHtoB ¢ HMPJI na
npoduiIakTudeckoe O0OJy4eHHE TOJIOBHOTO
MO3ra WJIH HWHBIE TApreTHBIE CTPATErHH
JICUCHUS [17]. Pa3zpaborannas
MyabTEMOAaIbHas Moaens X. Yin et al., [39]
Ha OCHOBE IIyOOKOro 00y4eHHs HaJIE&XHO U
TOYHO TIPEJCKA3BIBAET CKPBITOC IMOPAKEHUE
UM (paTUIECKHX y3JIOB Y MAIMEHTOB C paHHEH
aJICHOKapIIMHOMOM JIETKOTO. Monens
MPEACTABIISET coboii HEMHBA3UBHBIN
WHCTPYMEHT, MO3BOJIIIONMINNA ~ YTOYHHTH
CTaJUPOBAaHKWE,  ONTHMH3UPOBATH  O0BEM
TUMGAICHIKTOMAA W TaKTHKY Jy94eBOM
TeparmH, a TaKkKe peain3oBath
MIEPCOHATM3UPOBAHHBIA TTOJX0JT K JICUCHHUIO
MAIMEHTOB c KJIMHUYECKH y3J10-
orpunarenbibiv HMPJT [39]. Tonyuennbie
nanneie  C. Bortolotto et al., [20]
MOATBEPKAAIOT  BO3MOXKHOCTh ~ HAJIEKHOTO
KpOCC-MOJAJILHOTO (KT > MPT)
WCIOJIb30BAHUS OTIENbHBIX PAAUOMUYECKHX
MPU3HAKOB U  OTKPHIBAIOT  IMEPCHEKTUBBI
CO3JaHUS MYJIbTUMOIATbHBIX PAAUOMUYECKIX
MoJiefiell ¢ TOBBIIMIEHHON POOACTHOCTBIO H
MIPOrHOCTUYECKOU LEHHOCTBIO npu
HEMEIKOKJIeTouHoM pake Jérkoro [20].
Pa3paborana BBICOKOTOYHAs MOJIeh
marmuaHOro ooyuenust M. T. Warkentin et al.,
[36] Ha OCHOBE PaIuOMHBIX u
SMUAEMUOIOTHUECKUX MTPU3HAKOB, IPUTOAHAS
JUIs  OIEHKM pHUCKAa  3JI0KAaYeCTBEHHOCTH

HeOHpeI[CJ'IéHHbIX JIErOYHBIX ¥y3J10B,
BBISABJICHHBIX IIpu HHU3KOA030BOM KT-
CKpHUHHUHIC. Moaenb S3HAYUTCIBbHO

MPEBOCXOJNUT CYIIECTBYIONINE KINHHYECKHE
kanbkystopsl  (PanCan, Brock, Mayo) u
MOXeT ObITh BHEIpEeHa B  pPYTHHHBIC
CKpPUHHMHTOBBIE TPOTPAMMBI JUIS CHIDKCHUS
qrcia M30BITOYHBIX MHBA3UBHBIX MPOLENYP Y
MAlMEHTOB C JOOPOKAYeCTBEHHBIMU Y3JIaMHU
[36]. Mynbrumonanbhas mozaenbr EGFR-RS
Hsu, Che-Yu et al, [32] mnoka3siBaromiuii
0oJiee BBICOKYIO HaJIS)KHOCTh 110 CPABHEHHIO C
WEF-RS, 3P PEeKTUBHO IIPOrHO3UPOBAI
JIOKaJIBHBIA PELUIMB MO3TOBBIX METacTa3 Mpu
HMPJI [32]. Pagmomubie u deep learning

napametpel X. Song et al., [35] Ha ocHoBe
HU3K0/1030BOM KT nE€MOHCTPUPYIOT BBICOKYIO
TOYHOCTD npeaCcKa3aHus OTZIaIEHHOTO
Meracrasuposanus npu HMPJI. Ilomydennsie
MOJENTU MOTyT OBITh WHTETPUPOBAHBI B
porpaMMbl CKPUHHHTA paka JETKOro s
ONTUMM3ALMU  JTAJbHEWINEH  IHArHOCTUKHU
(II9T/KT, Owormicusi), BBIOOpPa  TAKTUKH
JICYeHUsT W CTpaTH(HUKAIMK TAIUEHTOB IIO0
PUCKY OTHAJIEHHOTO METACTAa3UpPOBAHUS YKE
Ha atane ne peuuHoro LDCT-o6cnenoBanus
[35].

V. Moaeau ajasi mMpOrHO3MpPOBAHMS
1mocJjie XuMuo- 1 jgy4deBoii repanun HMPJI

Pagnomuueckas monens L. Yu et al.,
[16] wmwa ocHoBe IIDT/KT  HaméxHO
MIPOTHO3HUPYET PHUCK OTIAJIEHHBIX METACTa30B
y TMalueHToB ¢ paHHuUMHU cTtagusmu HMPJII
MoCJie CTEPEOTAKCUUECKON Jy4eBOW Tepanuu
(SBRT). Bpauu moryr ucrnonb3oBaTh €€ I
OIICHKM pHCKa METacTa3oB, paclpeeseHus
MAlMeHTOB Ha TPYIIBI HU3KOTO W BBICOKOTO
pUCKa M BbIOOpAa WHIWBUIYAJILHOW TAKTUKH
ndeueHuss W HaOmogenus [16]. Pagmomubie
NPU3HAKW, W3BJICYEHHBIE U3 TpeieyeOHbIX
ananoroBbixX v U poBsix [ 18F]FDG II9T/KT,

CYLIECTBEHHO MIPEBOCXOIAT KITMHUKO-
JO3UMETPUYECKUE napameTpsl B
MpeICKa3aHuH pEeruoHapHOTO u/unu

oTnainéHHoro penuaua nociae SBRT y
naruentoB ¢ ES-NSCLC [30]. [loka3arenbHas
Oasa, O ITBEPIK QKOs MOTEHI[HAT
paJlMOMUKH B IPOTHO3MPOBAHHM PEIUINBA
npu panHux craguax HMPJII, mocrteneHHo
pacmupsieTcs. TeM He MeHee CYIIEeCTBYIOIIHNE
METOJI0JIOTMYECKHE OTPAHUYCHHUSI, OTCYTCTBHE
MAacCIITa0HBIX MPOCIIEKTUBHBIX HCCIICIOBAHUM
M HEIOCTAaTOYHAas CTaHJapTH3alMs  II0-
peKHEMY CICPIKMBAIOT BHEJIPECHUE
palMOMHBIX MoOJielied B  TIOBCEIHEBHYIO
KJIMHUYECKYI0 TPAKTUKY KaK WHCTPYMEHTa
TOJIICP)KKH TIPUHSTHSI PEIICHUH Y TAIlHeHTOB
¢ pauaum HMPJI [29]. DL-nomorpamma c
MFA u pagnomuxoii onyxonu Niu, Ye et al.,
[27] HAIEKHO npeCcKa3blBaeT  PHUCK
MIOCIICOTIEPAIHOHHBIX MO3TOBBIX METACTA30B y
manpeHToB ¢ HMPJI, a  coueraHue
MoKa3aTeye JKUPOBOW TKAaHH C aHAJIU30M
U300paKeHUI yaydIaeT
NIEPCOHATM3UPOBAHHYIO  OILIEHKY IPOTHO3a
[27]. HWmerorcs jgaHHBIE, YTO  MOMAEIH
rmybokoro oOydenuss Ha ocHoBe KT-
pPalMOMHKH MOTYT MPOTHO3UPOBATh  THII
peluarBa TOCIIC XWMHUOJIYYEBOW Teparuu.
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Kpome Toro, xapakrep peruauBa 3aBUCUT OT
TUCTOJIOTMH: TUIOCKOKJIETOYHBIM pak daiie
AT JJOKOPETUOHAPHBIEC PELUIUBDI, TOTJIa KaK
aZicHOKapiMHoMa - pexe. B coBokymHocTH
HCCIICIOBAHNS II0KA3BIBAIOT, YTO COYCTAHHC
paIMOMHYECKUX  IPU3HAKOB 18F-®/I'-
IIDT/KT C  KIMHUYECKMMHM  JTAaHHBIMU
CIIOCOOHO 00ECIeYUTh BBICOKYIO TOYHOCTH
MpeACKa3aHusl  XapakTepa peuudauBa y
MMaIlMEeHTOB c MP-HMPIJI mocie
XUMHOJTydeBoi Tepanuu [11].

3akawuenne. PagromMuka IO3BOJISCT
KOJIMYECTBEHHO OIICHUBATh XapaKTEPHUCTHKU
TKaHEH W  paauoJIoTHYecKue (DEHOTHIIHI,
HEJIOCTYIIHbIE ~ BHU3yaJbHOW  OIIEHKE, W
JEMOHCTPUPYET BBICOKHMH TIOTCHIHAT B

TMM(ATHIECKUX ~ Y3JI0OB M OTHAIEHHBIX

MeractazoB npu  HMPJL.  Hurerpanus
PaIuOMHYECKHUX, KIIMHUYECKUX Hu
MOP(OIOTHYECKUX  JTAHHBIX, a  TaKxke

IPUMEHEHHE METOJIOB TITyOOKOTO O0yUYEeHHS U
MYJIBTUMOJIAJIBHBIX  TOJXOJ0B  MOBBIIIAIOT
TOYHOCTh TPEJICKa3aHUH H CIIOCOOCTBYIOT
NEepCOHATM3ANY Tepanuu. /i1 KIIMHUYIeCKoTo
BHEJIPEHHUSI HEO0OXO0IUMBI
CTaHJAPTHU3UPOBAHHBIE MIPOTOKOJIBI "
KpPYIHBIE MHOTOIICHTPOBBIE HCCIICAOBAHMUS,
9T0  CO34aéT  MEpPCHEeKTUBY  pa3pabOTKu
UHCTPYMEHTOB «BHPTYAIbHOW OHOIICUI» H
paHHell  WAeHTH(UKAIMK  TAlMEeHTOB ¢
BBICOKAM pPHCKOM METacTa3HMpOBAHUS, YTO
CYIIECTBEHHO TIOBBICHT TOYHOCTh

MIPOrHO3UPOBAHUU MOPaKEHUS nepcoHaM3upoBa”Horo yieuenus HMPJL

RADIOMIC CHARACTERISTICS OF MOLECULAR IMAGING AS POTENTIAL
DIGITAL BIOMARKERS OF METASTASIS RISK IN NON-SMALL CELL LUNG
CANCER

Sadykova A.%, Amankulov Zh.?

'Kazakhstan Medical University “KSPH” Almaty, Kazakhstan
2Kazakh Institute of Oncology and Radiology, Almaty, Kazakhstan

Abstract

Non-small cell lung cancer (NSCLC) is the most common form of lung cancer and remains a
leading cause of cancer-related mortality worldwide. The high frequency of metastasis to lymph
nodes, bones, and the brain complicates early diagnosis and the selection of optimal treatment
strategies. Traditional imaging methods, such as computed tomography (CT) and 18F-
fluorodeoxyglucose positron emission tomography (PET/CT), are limited in their ability to accurately
detect hidden metastases and predict disease outcomes due to low specificity and limited resolution.

Radiomics, which involves quantitative analysis of medical images, enables the extraction of
highly informative features reflecting tumor morphology, texture, and metabolic heterogeneity. When
combined with clinical and molecular data and machine learning techniques, radiomics provides
precise risk stratification for metastasis, prediction of recurrence, and survival assessment in NSCLC
patients. Modern models, including multimodal approaches based on CT and PET/CT, deep learning,
and combined radiomic-clinical algorithms, demonstrate the potential for personalized treatment
planning, optimization of surgical intervention, selection of radiotherapy strategies, and early
identification of patients at high risk for distant metastases.

This review analyzes publications from 2020 to the present, with a particular focus on studies
dedicated to predicting metastasis in NSCLC. The search was conducted in the PubMed database
using the keywords “radiomics,” “metastasis,” and “NSCLC.” Out of 117 identified publications, 40
studies met the inclusion criteria.

Despite promising results, the clinical application of radiomics remains limited due to
insufficient standardization, variability in data processing methods, and the lack of large prospective
studies. This review systematizes current advances in radiomics and artificial intelligence in NSCLC.

Keywords: Non-small cell lung cancer (NSCLC), metastasis, radiomics.
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YCAK KACYHIAJIbI EMEC OKIIE KATEPJII ICI'THAE METACTA3JIAY KAYIITHIH
CAH/IBIK BUOMAPKEPJIEPI PETIHJIAE MOJIEKYJIAJIBIK BU3YAJIN3ALIUSHBIH
PAIMOMMUKAJIBIK CUITATTAMAUJIAPBI
CajanikoBa A.l, AmankyJos K. 2

Y «KJIC)KM» Kazaxcmanowvix meouyuna ynusepcumemi, Anmamet, Kazaxcman
2Kazax oHKONO2US JIcoHe paouono2us uliviMu-3epmmey uncmumymal, Aimamol, Kazaxman

Tyilinaeme

TapajiraH Typi OOJIbIN TaObLIaAbl J)KOHE QJIEMJIET] KaTepil iCikTeH OoJiFaH eJIMHIH JKeTekill ce0eodl
Oosbin Kaya Oepeni. Jlumda TyHiHaepiHe, cyHeKkTepre >KoHE MHFa METACTa3/IaHYbIHBIH >KOFaphl
KUUTICT epTe JUArHOCTUKAHBI JKOHE EMICYIIH OHTAMIbI TAKTHKACBIH TaHJAyIbl KUBIHIATAJIbI.
Komnerorepnik Tomorpadust (KT) xone 18F-¢propoaesokcurirokozamen (II19T/KT) nosurponsl-
SMUCCHSUIBIK TOMOTpadusi CHUSKTBI JCTYpil 3€pTTey ojicTepl >KAachIpblH MeTacTazfapibl 191
aHBIKTay MYMKIH/III'1 TOMEH 0OJybIHA OailIaHbICThI aypy/IbIH HOTHKECIH O0JKay IIEKTENTeH.

MemunuHanbelK KECKIHIAEPAIH CaHABIK Taiaaybl OOJIBIN TaOBLIATHIH PAJAUOMUKA ICIKTIH
MOP(OJIOTHSCHIH, KYPBUIBIMBIH JKOHE METa0OJIMKAIBIK TeTEPOTeHUTINH KOPCETETIH JKOFaphI
aKIMapaTThIK OCNTuIep/l aryFa MYMKIHIIK O6epeni. KInHUKaIBIK, MOJEKYIaIbIK JEPEKTEPMEH KIHE
MalIMHAJIBIK OKBITY 9MICTEpIMEH OIpIKTIPUIreH paguoOMHKa MeTacTa3 KayliHIH >KOFapbl JQJIIKTE
6omxkayapl xoHe NSCLC nanueHTTepiHiH eMip cypyiH Oaranayabl kamTtamachl3 ereal. KT xone
[I9T/KT nHeri3igaeri MyIbTUMOMATBILI TICULACP/l, TEPEH OKBITYIBI XOHE OIPIKTIPUITEH pajuo-
KIIMHUKAJBIK alNrOpUTMJIEp/l KOoca aliFaHza, 3amMaHayd MOJENbIEp eMIEydl JKeKe >KocmapJiay,
XUPYPTHsI KOJIEMIH OHTAWIaHIBIPY, COYJIETIK TepaIusl SICTEPIH TaHIAY JKOHE aIbIC METaCTa31apAblH
JamMy KayTri )KOFapbl MAMEHTTEP/Il €pTe aHbIKTay MYMKIHIITH KOPCETE 1.

Ocso1 moayna 2020 xpuman 6acran Kasipri yakbitka aeiiin NSCLC meractaznapsia 6oikayra
apHaJFaH 3epTTeyjepre epekile Hazap ayAapa OTBIPBHIIN, OachbUIbIMAApFa Tajjaay >kacauisl. [3mey
PubMed nepekkopsinna "radiomics", "metastasis" sxone "NSCLC" kinT ce3aepiH KojagaHa OTHIPHIT
Kyprizinai. Aasiktanra 117 6aceutbiMHBIH 40 3epTTeyi KOCY KpUTEPUIIIEPIHE COUKEC KEeIi.

MyMKIHIIKTEp1 >KOFaphl HOTIDKEIEPre KapamacTaH, CTaHAApTTayIblH >KETKUTIKCI3IITiHE,
JEPEKTEPAl OHJICY OJICTEPIHIH ©3TepMENIUIIriHe KOHE YJKEH MEepPCIeKTUBANIBIK 3epTTeYIepIiH
O0osMayblHa OaiTaHBICTHI PAIMOMUKAHBI KIMHUKAIBIK KOJIaHY IISKTEYJ1 O0JbIN Kaia Oepemi. by
mosty NSCLC wmeractaznany KayImiHIH paJliOMHKa >KOHE jKacaHAbl HMHTEIUICKT CaJlaChIHIAFbl
3aMaHayH JKETICTIKTEP Il KYHEIICH/II.

Tyiiinoi ceszoep: sicacywanvt emec oxkne oovipsl (KEOQO), memacmazoany, paouomuxa.
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COBEPHIEHCTBOBAHUE CUCTEMBbI YIIPABJIEHUA MEJUIIMHCKHUX YCJIYT B
OTAEJEHUHA JIYUYEBOW TUATHOCTUKHU (JINTEPATYPHBIA OB30P)

Tionerenosa A.T.*3 Kypakoaes K.K.!, Umamesa B.1.!, Mocksun K.A.%,
Ilanaros C.B.3

Y Kazaxcmanckuii meduyunckuii ynusepcumem «Boicuias wkona obujecmeenno2o
30pasooxpanenusy, Armamol, Pecnybnuxa Kazaxcman,
2[lenmpanvras 20poockas Kiunuveckas 6onvuuya, Anmamel, Pecnybnuxa Kazaxcmanu;
3Pecuonanvublil goennviii 2ocnumans ¢ nonuknunuxoii KHE PK, Anmamul, Pecnybnuxa Kazaxcman

AHHOTaNUA

AkTyaabHocTh: Otaenenue mydeBoi guarHoctuku (OJIJ]) sBisercs KIIOYEBBIM
CTPYKTYPHBIM TIOIpa3ielIeHIEeM MEIUIIMHCKOM OpraHN3alliH, BIUSIONIMM Ha KA4eCTBO KIIMHIHYECKUX
peteHuit 1 ucxo el JedeHus. COBpeMeHHBIC TeHICHINH YIIPABICHUS PaIUOJIOTHIECKUMHE CITYyKOaMu
BKIIIOYAIOT  TEPEeXoJl OT  KOJUYECTBEHHO-OPHEHTHPOBAHHBIX  MoOjJeNed K  IIEHHOCTHO-
OpHeHTHpPOBaHHOM MojienH (value-based radiology), narerpamnuto mudpossix mwiargopm (RIS/PACS)
U BHEJIpPEHHE TEXHOJIOTHM HcKyccTBeHHOro uHremnekra (MW). Dtu m3aMeHeHuUs HampaBlieHbl Ha
TOBBIIIEHUE  OMEPATUBHOCTH, CTAaHIAPTU3AIMIO TIPOIECCOB, OE30MacHOCTh TANUEHTOB U
addextuBHOCTh padboTl OJIJI, omHako TpeOYIOT KOMIUIEKCHOTO TMOAXOJa K YIPaBICHUIO W
a/IafTalliy OPraHU3allMOHHBIX MPOIIECCOB.

Henab: 0000meHne JUTEpaTypHBIX JaHHBIX IO  COBPEMEHHBIM  MOAXOJaM K
COBEpIICHCTBOBAHUIO CUCTEMbl YIPABICHUS MEIULIUHCKUX YCIYT B OTACJIECHUU Jy4eBOU
JTMarHOCTHUKH.

MartepuaJjnbl 1 MeToAbl: [IpoBeicH aHATUTHYECKUN 0030 JIMTEPATYPHBIX UCTOYHUKOB M3
PubMed/Medline, Scopus, Web of Science u e-library 3a mepuoa 2021-2026 rr. Mcmoas30BaHbl
KJIFOUEBBIC CIIOBA: MCKYCCTBEHHBIN MHTEIUIEKT, value-based radiology, Tenepaauonorus, RIS, PACS.
B 0030p BK/IIOYAINCh CHUCTEMATUYECKUE U HAppaTUBHBIE 0030pbl, OPUTHHAIBHBIE HCCIIETOBAHUS
BHEJIPEHUS, KBa3MAKCIIEPUMEHTAIbHbIE U KOTOPTHBIE HCCIENOBaHMs, a TaKkKe IPAKTHKO-
opueHTHpoBaHHble myOnukanuu. [locne ymaneHuss ayOGIMKAaTOB M NIPUMEHEHUS KpPUTEPHUEB
BKJIIOUEHUSI W HUCKIIOYeHHs] OblI0 0000mIeHo 25 craTeil, COCTaBMBIIMX JOKa3aTelabHYI0 0a3y
UCCIIeIOBAHUSL.

PesyabTaThl: Boisiens! kitodeBsie npobiemsl pynkiuonupoBanus OJIJ]: poct 06bpEMOB
UCCIIeIOBAaHUI MPHU OTpaHUYEHHBIX pecypcax, BapuabeIbHOCTh CPOKOB MOJATOTOBKH 3aKIIIOUEHUH,
neperpyska nepcoHana U HeOOXOJWMOCTh OOeCHeueHUs] KIMHUYECKOW LIEHHOCTH HCCIIeIOBaHUM.
CoBpemMeHHbIE yIpaBICHUYECKHUE IMOAXOJAbl BKIIOYAIOT MEpexoi] K LEHHOCTHO-OPUEHTHPOBAHHOU
MOJENU, MHCTUTYLIHOHATH3AINIO MYIbTHIMCIUIUIMHAPHOTO B3aUMOJCUCTBUSA, KOHTPOJb CPOKOB
MOJITOTOBKH 3aKJIFOUYEHUH, Iu(poBu3anuio npoieccos yepe3 nnrerpauuto RIS/PACS u BHenpenue
WU ni1st nppopUTH3aLUU U aBTOMaTU3alMK pabounx MOTOKOB. MccnenoBanust 1eMOHCTPUPYIOT, YTO
nupoBU3ALMS U CTAaHIAPTU3ALUS TTOTOKOB COKPAIAIOT BPeMs OATOTOBKH 3aKJIFOYEHUH, CHUKAIOT
MIOBTOPHBIE HCCJIEZOBAaHUS M YMEHBIIAIOT KOJIMYECTBO JOKYMEHTAIIMOHHBIX OIIMOOK, MOBBIIIAS
yIpaBiisieMocThb U 3¢ pekTuBHOCTH padoTsl OJI/L.

3akmouenne:  KomiuiekcHoe — BHEJpEHHE  [IEHHOCTHO-OPUEHTUPOBAHHOM  MOJENu
yIipaBlieHUs], TU(PPOBON aHATUTUKU U 31eMeHTOB MU dopMupyer coBpeMEHHYIO YIpaBIeHUYECKYIO
mozenb OJI/], cnocoOCTBYIONIYIO MOBBIIEHUIO Ka4yecTBa AUArHOCTHKH, 3PPEKTUBHOCTH pabOThl U
0€301aCHOCTH MAIEHTOB.

Knrwoueewie cnoea: omoenenue nyuegori OUAeHOCMUKU, YRPAsLeHUe MEeOUYUHCKUMU YCyeami,
value-based radiology, PACS, RIS, uckyccmeennbuiii unmeniekm, yugposas mpancoopmayusi.

BBenenune.  Otnenenune  1y4eBOM muarHoctuku  (OJII) sBrisercs KIIOYEBBIM
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CTPYKTYPHBIM NOAPA3ACICHUEM MEIULUHCKON
OpraHU3aluy, UTPAOLIUM BaXKHYIO POJIb KaK B
KJIIMHUYECKOW IIPaKTUKE, TaK U B CHUCTEME
3npaBooxpaHeHuss B 1eiqoM. CoBpeMeHHbIE
METOJbl BU3yaIHM3allud — pPEHTreHorpadus,
KOMIIBIOTEPHasT M  MarHUTHO-PE30HAHCHAas
ToMorpadusi, yIbTpa3ByKOBbIE U THOPHUIHBIE

HCCTIEIOBaHUSI — TPUMEHSIOTCS Ha BCEX
JTamax OKa3aHUs MEIUIUHCKOW TMOMOIIN U
HCIIOJIB3YIOTCSA JUTSt JTMArHOCTUKH,
CTpaTU(UKAUA  PUCKOB,  MOHUTOPHUHTA
TEUCHUS 3a00sIeBaHUI 51 OLICHKHU
s dexTuBHOCTH JICYEHUS. PesynbTaTel

BH3YaJIM3AI[OHHBIX UCCIIEIOBAHUN HATIPSMYIO
BIMSIOT  Ha  KIMHWYECKHE  PEUICHUS,
MapIIpyTU3ALUIO TTAMEHTOB, BHIOOP TaKTHKH
JIeYeHUs] MW TPOTHO3 3a00JIeBaHUS, UTO
OTIpeNieNsieT UX 3HAYUMOCTB JUTSI MEJJUIIMHCKOM
cucTeMsl B 1iesiom [1-3].

CoBpeMeHHbIE IO TXOTbI K
OpraHu3aluu 3IpaBOOXpaHEHUS
paccMaTpuBaoT ciyx0y JTy4yeBOn

JAUArdHOCTHKHU HE TOJBKO KaK BCIIOMOTI'aTCIIBHOEC
nojpasJelieHne, HO U KaKk aKTHBHOIO
y4acTHHUKa MYJIbTUAUCHUIIIIUHAPHOTO
B3aUMO/ICHCTBUS, OKA3bIBAIOIIETO BIMSHUE HA
KauyecTBO U 0€30MacHOCTh METUIIMHCKOM
noMmom. B mokymentax EBpomnelckoro
oOmiecTBa paauoIOruy MOAYEPKUBACTCS, YTO
POJIb panoJIora U PauoJIOTUYECKOM CITy>KObI
BBIXOAUT 332  paMKd  HHTEpIpETalHUH
n300pakeHUil W  BKIIOYaeT ydacTue B
KIIMHUYECKUX KOHCHIIMYMax, pa3paboTKy u
BHEJIPEHHUE JIMAarHOCTHYECKUX IPOTOKOJIOB,
yIOpaBieHUE JUArHOCTUYECKUMHU TMOTOKaMH,
obecrieueHre pagualMoOHHON 0e30MacHOCTH U
BHEJPEHHE WHHOBAIMI B 3/IPaBOOXpPAHEHUU
[4].

Ha KIIMHUYECKOM YpOBHE
JeSITeNIbHOCTD CITY:KOBI JTy4eBOM AUArHOCTUKH
obOecrieunBaeT ynydllleHHWE JUAarHOCTHYEeCKON
TOYHOCTH, PaHHEE BBISABIICHUE 32a00JI€BaHUI U
MOBBIIIIEHHE OOOCHOBAHHOCTH KJIMHUYECKHX
pelIeHui, 4TO OKa3bIBAET CUCTEMHOE BIIMSIHUE
Ha HCXONbl JiedyeHUs U IPPEKTUBHOCTD
MEJUIIMHCKOM  TMOMOIIH, OCOOEHHO TpH
XpOHUYECKUX W  COLUMAJIbHO  3HAYUMBIX
3aboneBanusx. MccnenoBanus moATBEPKAAIOT
3HAYUMOCTh PAJUOJIOTHUECKON CIy»KObl B
JOJITOCPOYHOM MOHHUTOPHUHIE TMAlMEHTOB W
ONTUMU3ALNH nedeOHOM TaKTHKH,
Mo uepKuBasi €€ BKJIAJ B HENPEPHIBHOCTh U
Pe3yJIbTATUBHOCTh MEIUIIMHCKOW TIOMOIIH [5,
6].

B MOCIIETHUE rOJbl
(YHKIIMOHUPOBAHUE  CIOYKOBI  Jy4eBOMU
JMAarHOCTUKU XapaKTEePU3YeTCs COUYETAHHUEM
pocta 00bEMOB UCCIIEIOBAaHHUNA U BO3PACTAHUS
TpeOOBaHMH K  ONEPATUBHOCTU  BBIJAYH
3aKIIIOYCHUN TPU OTPaHUYEHHOCTH PECYPCOB
— oOopynoBaHusi, BpPEMEHH U KaJlpOB.
OMHOBPEMEHHO YCIIOXKHSIOTCS HOPMAaTHBHBIE
U npodeccuoHanbHbIe TPeOOBaHUS, BKIIOYAS

paauanuoHHYI0 0€301acHOCTb,
UHPOPMHUPOBAHHOE  COTJacHe  MAIlMeHTa,
PUCKHU MMPUMCHCHUA KOHTPACTHBIX
mpermapaToB,  CTaHIAPTHI  KadecTBa |

JOKyMeHTaIuu [7].

Ha npaktuke 3TO  TPOSBIISETCS
o4epesiMu Ha UCCIIEIOBAHMS,
BapHa0eIbHOCTRIO BPEMECHH TOJITOTOBKH U
BbIIauM 3aKaroueHuit (report turnaround time),
HIeperpy3koil  CIHENUaINCTOB, KOHMIUKTOM
NPHOPUTH3AIIMN «IIOTOKA» W «KAuyecTBa», a

TAaKXEC pI/ICKaMI/I HHU3KOIICHHOCTHBIX
uccienoBanwuii [8, 9].
OZIHOBPEMEHHO COBpEMEHHas

yIpaBJIeHYeCKass MMOBECTKA CMEIIAeTCs OT
KOJIMYECTBEHHBIX  TOKa3zatenei  («00bEMBI
BBITTOJHEHHBIX UCCIICIOBAHUI») K IIEHHOCTHO-
opueHTHpoBaHHOMY moaxoxy (value-based
radiology), BkirouaroeMy CBOCBPEMEHHOCTb,
KJIMHUYECKYI0O YMECTHOCTh M KOPPEKTHOCTh
UCCIICIOBaHMs,  O€30TacHOCTh,  KayecTBO
KOMMYHHUKAIIMM PE3yJbTaTOB M BKIaJ B
KauHIYecKuit nexox [10, 11].
JIOTIONTHUTEIbHBIME ~ BBI30BAMHU LIS
yIIpaBJICHUS CITy 001 SIBIISTIOTCSI
UppPOBU3AIUSL U BHEJIPCHUE
UH(POPMAIMOHHBIX CHCTEM: PAIHOJIOTHICCKUX
uHpopmanmonusix cucreM (RIS), apxuBos
MeaunuHcknx — u3obpaxenut (PACS) wu
MEIUIUHCKIUX  WH(GOPMAIIMOHHBIX  CHUCTEM
(MHUC), no3BoOJSIONIME YIPABIATh OTOKAMH
UCCIICIOBAaHUH u pecypcamu,
CTaHJAPTU3UPOBATh TPOLECCHl U COOMPATh
JIAHHBIC JUTS aHAJIWTUKUA, HO OJIHOBPEMECHHO

CO3JaroIIue HOBBIE TpeboBaHuUs K
COIIPOBOXKJICHHUIO CHCTEM M Ka4eCTBY JAHHBIX
[12, 13].

Ocoboe HarpaBJieHUe

OPraHU3aIMOHHBIX U3MEHEHU — BHEIPEHUE
TEXHOJIOTUH HUCKYCCTBEHHOTO HWHTEJUICKTA,
KOTOpbIe (POPMHPYIOT HOBBIC TpPeOOBaHUS K
UHTEPOIIEePa0eIbHOCTH, YIIPABIICHHIO
U3MCEHCHHSIMU, MOHUTOPHHTY Ka4eCTBa, ITUKE
U TIPaBOBOM OTBeTCTBeHHOCTH [14-16].

B 3TO# CBSI3M aKTyalbHBIM SIBIISIETCS
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U3y4YeHHE MpOOJIEM  COBEPIICHCTBOBAHUS
CUCTEMBI VIIpaBJICHHUS MEIUIIMHCKUMH
ycayramMmu B OTJIEJICHUN Jy4EeBOU
JTMArHOCTHKH,  TIOCKOJBbKY  ONTHMHU3ALUS
OpraHU3aIMOHHBIX IIPOLIECCOB,
pacripenielieHus pecypcoB M BHEIPEHHUE
WHHOBAIIMOHHBIX  TEXHOJIOTUH  HAMPIMYIO
BITUSICT Ha  KauyecTBO JTMarHOCTHKH,
3pPEeKTUBHOCT,  PabOTBI  CIYXKObI |
0€301acHOCTb MAIMEeHTOB. Ananmm3
COBPEMEHHBIX TIOJIXOJI0B TI03BOJISCT BBISBHUTH
KITIOYCBBIC  YIIPABICHYECKHE  CTPATETHH,
OIICHUTh WX BIMSHAE HA KIMHAYCCKUE U
OpraHHW3aIlMOHHBIC PE3yAbTaTBl W  CO3/aTh
OCHOBY  JUIS  JAJIBHEUIIUX  TPAKTHKO-
OPUEHTHUPOBAHHBIX PEIICHUH, HAIPaBICHHBIX
Ha TOBbIIIEHHE 3(P(EKTUBHOCTU U LIEHHOCTH
PaaMoIOTHYEeCKON CIIy’)KObl B COBpPEMEHHBIX
YCIIOBHUSX 37PaBOOXPAHCHHUS.

Heab wucciaenoBaHuss — o0000mICHNE
JUTEPATYPHBIX JIAHHBIX TI0 COBPEMEHHBIM
MOJX0JIaM K COBEPIICHCTBOBAHUIO CHCTEMBI
YIPaBICHUS METUITUTHCKUX YCIIYT B OTACIICHUN
JIy4€BOM TMarHOCTUKHU.

Martepuanbl W MeTOAbl.  bbua
MPOBEICH AHATMTHYECKUI 0030p
JUTEPAaTypHBIX HCTOYHUKOB B  OTKPBHITOM
JOCTylle W3  HAy4yHbIX  0a3  JaHHBIX
PubMed/Medline, Scopus, Web of Science, e-
library 3a mocieanue 5 net (2021-2026 romapr).

Cmpamezusi noucka u Kpumepuu
omobopa:

[Touck HAaY4YHBIX myOJuKaIui
OCYILIECTBIISIICS C HCII0JIb30BAHUEM
KOMOHMHAIIMM KIIFOYEBBIX CIIOB: «OTHAEJICHHE
Ty4eBOM JUATHOCTHKUNY, «yTIpaBlieHUE
MEIUIIMHCKUMH  yciyramuy»,  value-based
radiology, PACS, RIS, «UCKyCCTBEHHBbIH
UHTEIIEKT», «Iu(poBas TpaHCHOpMALUL».
[TouckoBeie 3ampochl  (QOPMHUPOBAIUCH C
MPUMEHEHHEM JIOTHYECKHX OIepaTopoB H
aIalITUPOBAIIUCH TIOJT OCOOEHHOCTU KaXKIOU
0asbl TaHHBIX.

Ilpoyeoypa  ombopa
npo8ooUNACH NOIMANHO!

Ha mnepBom »rame OblT BBITIOJHEH
MEPBUYHBIN TOWCK, B pPE3ylbTaTe KOTOPOTO
BoIsiBNIeHO 202 my6nukanuu. [locne ynanenus
oyonmupyromux — 3anuced  chopMUpOBaH
MacCUB HCTOYHUKOB Ui TOCIEIYIOIIEro
CKPUHHHTA.

Ha BTOopoM orame  mpoBoaWiCS
CKPUHHMHT MyONHUKAaIMii TO 3arojioBKaM U
aHHoTanusaM. Mckmowyanuck  paboThl, He

nyonuxayuti

COOTBETCTBYIOIIME TEMATUKE HCCIEIOBAHUS
(He oTHOCSIIMECS K BOMPOCAM YIPABIICHUS
MEIUIMHCKUMHU YCIIyTaMH W OpraHu3anuu
JeSTEIbHOCTH OT/CJICHU JTy4eBOu
JMUArHOCTHKHU), a TakkKe IMyOIuKalnuu, He
OTBEYAIOIIUE KPUTEPHUSIM BKIIFOUCHHS.

Ha tperpem »sTame ocymiecTBisIach
OIICHKA ITOJTHOTEKCTOBBIX BEPCUH OTOOPAHHBIX
craTei  Ha  COOTBETCTBUE  KPHUTEPUSIM
BKJIFOYCHHS] M UCKIIOUeHUs. B xone manHoTO
ATamna UCKII0YaIUCh:

1) nybonukanuu, Beimenmue no 2021
roja, 2) KIMHUYECKHE WCCICIOBAHUS, HE
coJiepKaninue YIIPaBIIEHYECKOTO WIu
OPraHU3aIMOHHOTO KOMIIOHEHTAa; 3) TE3HUCHI
KOH(EpeHI1IHii 63 T0CTyIa K TOJIHOMY TEKCTY;
4) penakiMOHHBIE CTAaTbU, KOMMEHTapHHU H
OKCIIEPTHBIE MHEHHS; 5) HEepereH3UpyeMbIe
HMCTOYHHKHU.

Ha  3akmouuTensHOM — 3Tane B
UTOTOBBIA  JIUTEpATypHbIl  0030p  ObuIK
BKJIFOYCHBI 25 myONMKanuid, TOJHOCTHIO
COOTBETCTBYOIINX YCTaHOBJICHHBIM
KPUTEPUSM, KOTOpbIE COCTaBUJIN
JOKa3aTeNbHYIO 0a3y UCCIEeI0BaHUS.

Pe3yabTaTsbl. B pesynbrare aHanuza u
00001IeHUS TUTEPaTYPHBIX IAHHBIX 32 TIEPHO]T
2021-2026 rr. ObUTH BBISBIICHBI KJIIOUYEBHIC
npoOseMbl  (QYHKITMOHUPOBAHUS  CITY>KOBI
Jy4eBOM NMAarHOCTUKHU, BKIIOYAsl yBEITHYCHUE
00BEMOB HCCIIEIOBAaHUN MPU OTPaHUYCHHBIX

pecypcax, BapnaleIbHOCTh CPOKOB
MOJATOTOBKH 3aKJIIOUEHUH, Meperpy3Ky
nepcoHana, a  Takke  HeoOXOIuMOCTh

obecriedeHHs] KIMHUYECKOW LIEHHOCTH W
0e3omacHOCTH uccienoBanuil. OTHOBpEMEHHO
OB BBIJICTICHBI YIIPABICHUECKUE TTOIXOAbI U
peIlieHUs, HaMpaBJCHHbIE HAa TMOBBIIICHUE
s pextuBHOCTH paboThl oTAeneHus. s
ynobcTBa  BOCHPHUSTHS U CHUCTEMHOTO
MPEJICTaBICHUS pe3yabTaThl aHanu3a ObLIN
CTPYKTYPUPOBAHBI o OCHOBHBIM
HANPaBIIEHUSM, OTPAKAIOIIUM COBPEMEHHBIC
TEH/IEHIIMM COBEPILIEHCTBOBAHUS CHCTEMBbI
yIOpaBIeHUS MEAMIIMHCKUMH YCIyTaMd B
otnenenun nydeBoil auarHoctuku (OJI[).
O0600611eHHME MOTYYEHHBIX JAHHBIX O3BOJIHIIO
BBIICTTUTH KITIIOYEBBIC HaTpaBICHUS
COBEpILIEHCTBOBAHUS CUCTEMBI YIPABICHUS
MEAWIIMHCKUMHU ~ yCIIyTaMd B OTJIEJICHUU
JTy4eBOM JIUArHOCTHUKH.

1. ITepexon K LIeHHOCTHO-
OPMEHTHMPOBAHHOI MoOJeJH YNpaBJIeHUS
(Value-Based Radiology)
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CornacHo MEXAYHaApOAHOMY
MEXIpo(eccHoHaTbHOMY HKCIEPTHOMY
sasBiaeHuto (ACR, ESR, RSNA wu np.),
COBPEMEHHAasi  paauoJoruyeckas  ciyxo0a
JOJDKHA OLIGHMBATbCAd HE 10 KOJIMYECTBY
BBIIIOJIHEHHBIX ~ MCCIEAOBAaHMH, a 1O
cO37aBacéMOM KJIMHUYECKOM ILIEHHOCTH —
CBOEBPEMEHHOCTH, JINarHOCTUYECKOMN
000CHOBAHHOCTH, BIIMSHUIO HAa KIMHUYECKHE
pelleHuss M MCXOJ JICYEHHs MalMeHTa.
[ToguépkuBaeTcss HEOOXOAUMOCTh BHEJIPEHUS
KpUTEPHUEB KIIMHUYECKOU YMECTHOCTH
(appropriateness  criteria), patient-centered
metrics u UHIUKATOPOB KayecTBa
KOMMYHHUKAIMU pe3yspTaToB [17].

Takum o6pazom, ympasienne OJI]]
TpaHCOpMUpPYETCSI ~ OT  KOJIMYECTBEHHO-
OpPUEHTHUPOBAHHOW  MOJENM K  OLEHKe
peaIbHOTO BKJIAJa B KIMHUYECKUN Pe3yibTatr
1 6€30MacCHOCTb MalMEeHTa.

2. MyabTHANCHUIIIMHAPHAS
HHTEerpauMs ¥  pacllMpeHue  poJH
paamoJiora

Pone  pagmonmormueckoir  Ciry>kObI
BBIXOAUT 332  paMKd  HHTEpIpEeTalHH
n300pakeHUil W  BKIIOYAeT ydacTue B
KIIMHUYECKUX KOHCUJIMYMax, YIpaBlICHUE
JMarHOCTHYECKUMU MOTOKAMHU,
CTaHJIapTU3AIMIO MPOTOKOJIOB U oOecredyeHne
paavanuoHHOW Oe3omacHocTH. HWHTerpamus
paadosnora B KJIMHUYECKHME  KOMAaHJbI
CHOCOOCTBYET CHIKEHUIO BapuabeIbHOCTU
pEelIeHU ¥ MOBBIIICHUIO COTJIACOBAHHOCTH
neueOHo# TakTuku [4].

CoBeplilieHCTBOBaHUE
yIPaBIICHUS OJIJ
WHCTUTYIIHOHATU3ALIUIO
MYJIbTUAUCIUILIMHAPHOTO  B3aUMOJCUCTBUS
KaK 3JIEMEHTa OpPraHUu3allMOHHON MOJICIH.

3. Ynpasienue CpoOKamMu
NMOATOTOBKHM 3aKJIIOYCHU I

B wuccnegoBanuu, NpoBEAEHHOM B
OmaHe ¢ UCNONb30BaHUEM HWHCTPYMEHTOB
KauecTBa, BHEAPEHUE OPraHU3aLMOHHOIO
MOHHUTOPHHIA U TEPEPACIIPENETICHHSI TIOTOKOB
MIO3BOJIMJIO JJOCTOBEPHO COKPAaTUTh CpEAHEE
BpeMsl MOATOTOBKU 3aKJIIFOUEHUI U YBEJIUYUTH
JOJIF0  HUCCIENOBAaHUM, BBINOJHEHHBIX B
LIEIEBbIE  CPOKH.  ABTOpPBl  OTMEYAIOT
yAy4IlleHHe OIepaluoHHON 3((HEeKTUBHOCTH
CIIy’KObI U CHUKEHHE MEeperpy3Ku NepcoHasa
[18].

CUCTCMBI
npeamnojaracrt

CucremHbli KOHTPOJIb CPOKOB
MIOATOTOBKH 3aKJIFOUYEHUN SIBJISIETCS OJHUM U3

KJIIOUYEBBIX MHIUKATOPOB  3((HEKTUBHOCTH
ynpasienus OJI/I.

4. YnpaBJjieHHe HA OCHOBe JaHHBIX U
LHEHTPAJIM30BAHHbIE paauoJIorHYecKue
cepBHCHI

Poccuniickue nccnenoarenu Llynbkun
u Brnamumupckuit (2022) aeMOHCTpUPYIOT,
YTO BHEAPEHHE EIMHOTO PaAJIUOJIOTHYECKOTO
WHPOPMALIMOHHOTO CEepBUCA 00ECIeUYnBaCT
HEHTpAIM3alUI0 00pabOTKM HCCIIEIOBAHUM,

BBIPDaBHUBAHUE Harpy3ku MEKIY
MEIUINHCKUMU OpraHu3aLMsIMU u
(GopMHUpOBaHHE CHUCTEMBI YIPaBICHUECKOMN
AQHAJIUTUKH. ArperupoBaHHbIE JAaHHbIE

RIS/PACS 1O3BONSIOT BBISIBISTH  «Y3KHE
MeCTa»  JMAarHOCTMYECKUX  IOTOKOB U
IpUHUMAaTh OOOCHOBAHHBIE YIIPAaBJIEHYECKUE
pelieHus, npespaias nudpoByro miarpopmy
U3 HHCTPYMEHTa XpaHeHuss uHbopMaluuud B
OCHOBY  ONEpPAlMOHHOTO  MEHEKMEHTa
ciyk0b1 [19]. YipaBieHnue Ha OCHOBE JaHHBIX
B Jy4eBOU JIMarHOCTHKE: OILICHKA
Pe3yIbTaTUBHOCTH MOJIETN €IMHOTO
PaaoIOrM4YeCcKOTO MH(GOPMaIIMOHHOTO
cepBHca.

5. Hurterpamus RIS/PACS m
KoJInYecTBeHHbIe dPPexThl nuPppoBU3AUT

3apyOexHbIe WCCIICIOBAHMS
TIOJITBEPIKIAIOT 3HAYHUTEJbHBIC
KOJINYECTBEHHBIE ahdexTs nudposoi
UHTETPAIUH. Tax, ABTOMATHYECKOE

3alI0JIHCHUE IA0JOHHBIX OTYETOB SKOHOMUT
10 68 MUHYT pabodero BpeMEHU B JIeHb Ha
OJHOTO PaJMO0JIOTa M COKpAIlaeT KOJMYECTBO
omu6ok goxkymentanuu [20].

Hanna M. wu coaBtr. (2025)
nokaseiBatoT, uto wuHTerpanmus RIS/PACS
CHIDKAeT  aJMHUHHCTPATHBHBIC  3aJICPXKKH,
MOBBIIIACT JOCTYIMHOCTh H300paKeHUH i
KJIUHUIIUCTOB,  yYMEHBIIAeT  BEPOSATHOCTH
MOBTOPHBIX  HUCCIIEJOBAaHMM H  YCKOpSIET
KIMHUYECKOE MPUHSTHE petneHnit [21].

UccnenoBanne Ayan et al. (2020)
nokasano, 4ro wuHrerpauus RIS, PACS n
MEAWIMHCKUX  HH(POPMAIMOHHBIX  CHCTEM
MO3BOJIMJIA  COKPAaTUTh  CpEJHEe  BpeMs
MOATOTOBKH 3aKkirodeHuil Ha 22 %, CHU3HUTH
KOJIMYECTBO TMOBTOPHBIX HCCIEIOBAaHUI Ha
15 % ¥ OBBICUTH AOCTYITHOCTh U300pakeHU
[22].

B CIIIA aBTOMAaTH3aIUA
MapuIpyTHU3aluu Hccaea0BaHUN u
CTaHJapTH3aIUsl  MPOTOKOJOB  COKPATHIIU
BpeMs MOATrOTOBKM 3akiitoueHuit Ha 18-25 %,
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YMCHBIIWJIM OPraHU3allUOHHLIC TIOTCpU U
MOBBICKJIM TIPO3PAvyHOCTh IporeccoB [23].

6. HuTerpaunus

HCKYCCTBCHHOI'O

HHTEJJICKTA B YIIPABJICHYECCKYIO MOAEIb

Buenpenue TEXHOJIOT U
HCKYCCTBEHHOIO UHTEJUIEKTa TpeOyeT
CTaHIapTU3aLUU JTAHHBIX,
MHTEPOIEepadeTbHOCTH CHCTEM "
MOHHUTOpPUHTA BIUSHHUS  aQJTOPUTMOB  Ha
paboune IIPOLIECCHI. nn croco0eH
aBTOMAaTU3UPOBATh [IPUOPUTU3ALIIIO
HCCIIEI0OBaHUM, YCKOPSITh 00paboTKy
KPUTHYECKHX  CIy4yaeB W TOBBIIIATH

YIOPaBIsEMOCTh JAUArHOCTUYECKUX ITOTOKOB
[24]. TIpu 3TOM CTPYKTYypHpPOBaHHBIE 0030PHI
U HCCIENOBAaHUS IMOKA3bIBAIOT, 4YTO JUIS
ycroiunBoil uHTerpaunn WU Heobxommmo
aJIanTUpoBaTh paboyue MPOLECCHl, BHEAPATH
crangaptel B3aumojeiicteusi ¢ PACS/RIS u
obecrieunBaTh MOHHUTOPHMHI KauyecTBa W
6e3omacHocTH anroputmoB. Tak, Friebe M.

JeMOHCTpUpyeT, uro MU ymydiiaer TO4HOCTH
JUarHOCTUKM W aBTOMAaTU3allMI0 PYTHHHBIX
3aja4, HO MacIITabupoBaHuE TPeOYeT YeTKUX
CTaH/JapTOB M OPraHU3aLMOHHON MOArOTOBKU
[25]. (Ananoruuno, Kanakaraj P. u coasr.
IIOAYEpKHUBaIOT, 4ro wuHTerpauus MWW B
KJIMHUYECKYIO CpEy BO3MOJKHA TOJIBKO MpHU
COOII0IeHUH TpeOoBaHU
MHTEpONEepadesIbHOCTH, 0e301macHOCTH
JAHHBIX M aJanTaiiud UHPPACTPYKTYpHI, UTO
1103BOJIsIET Mcnoab3oBaTh MM He TOnbpKO mis
KJIMHUYECKOW  TMOJJEPKKH, HO M JUId
YIpPaBICHUYECKOW  ONTUMHU3ALMU  PabOThI
OT/ICTICHUS JTy4€BOM TMarHOCTUKH [26].

Ha ocnHoBe 0000mienust pe3yiabTaToB
aHaiusa JUTEpPaTYPHBIX HMCTOYHUKOB
aBTopaMu c(hopMHpOBaHa CBOJHas TaliuIla,
OoTpaxaromiasi ~ KJIIOUEBbIE  HAaIpaBJICHUSA
COBEpUICHCTBOBAHUS CHUCTEMbl YIPaBIECHUS
OJIJI (tabnuma 1).

Tabmuua 1 - KiroueBble HampaBlieHHS COBEPILEHCTBOBAHMS YIpPaBIEHUS B OTAEICHUH JTy4eBOM

JIMarHOCTUKU
HanpasJienue Conep:xanue OcHoBHBIE Oxunaembie
ylnpaBJieHYeCKUX HHCTPYMEHTBI 3¢ dexTnI
U3MEHEeHUl
IMepexon k value-based Cwmerienue akienta | Kpurepun [ToBeIIEHNE
radiology ¢ 00bEMOB Ha KJIMHHYECKOU KaJyecTBa
KJIMHUYECKYIO YMECTHOCTH, patient- | IMarHOCTUKH,
LIEHHOCTH centered metrics CHUXCHUE
UCCIIeJOBaHUI Helesnecoo0pasHbIX
HUCCIIEI0BAaHNNI
MynbTuaucuMIuinHapHas | Bxkiarouenue MexnucuuruHapubie | CHUKEHUE
UHTErpanus panuosora B KOHCHUJILYMBI, BapuabeIbHOCTU
KIIMHUYECKHE KIIMHUYECKHE peIlIeHuH,
KOMaH/Ibl U MPOTOKOJIBI MOBBILICHHE
KOHCHJIMYMBI COTJIACOBAHHOCTH
JIe4eHus
YnpaBieHue cpokaMu Koutpons u KPI, monutopuHr Coxkpartenue
OTNTUMM3AIIHS MPOILIECCOB, BpEMEHH BbIJaUU
BpEMEHU nepepacnpeeneHue pE3yIbTaTOB,
MOJATOTOBKH MOTOKOB CHUKCHHE
3aKJTFOUYEHUN Meperpy3Ku
Hudposuzarus HNurerpanus RIS, PACS, MUC, CHmxeHue ommooK,
(RIS/PACS) UHPOPMALIMOHHBIX | AaHAJTUTHYECKHUE YCKOpEHHe
CUCTEM H naHenu MPOLIECCOB,
yIpaBJeHHE MOBBIIIICHHE
MOTOKaMH MIPO3PaYHOCTH
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VYipaBineHue Ha OCHOBE
JaHHBIX

Hcnons3oBanue
JOAHHBIX JI1
YIPABJICHUYECKUX
peLeHui

Ananurtrka 00JIbIINX
JTaHHBIX,
HEHTPaIM30BAHHBIE
CEPBUCHI

BelsBiIeHME «y3KHX
MECT», OITUMU3ALUs
pecypcoB

Buenpenue
HCKYCCTBEHHOIO
MHTEJUIEKTA

ABTOMaTH3aLMA U
MIPHOPUTH3AIHS
pabounx mpoIIeCcCOoB

NN - anroputMsl,
triage-cucrembl

VYckopenune
00paboTku
HCCIICIOBAHHM,

CHIKEHHE Harpy3Ku

*Hpu.ueuauue: Ta6]lul/]a cocmaseniena asmopamut Ha OCHoee 0606W€HM}1 u cucmemamusayuu aaHHblx, NOJIY4YEeHHbIX 6
pesyibmame  aHaiusa 0m06paHHbzx aumepantypHblx UCMOYHUKOB. Hpe()cmGGJZEHHble Hanpaeienus ompaskcarom
unmezcpayuro COBPEMEHHBIX YNpA6IEeHYEeCKUX I/IOOXOOOG, BbISIGNICHHLIX 8 GKIIOYEHHLIX 8 0630p uccnedoeanlx, u
OeMOHcmpupyiom KJlto4eeble 6€KMopvbl COBEPUEHCIMBOBARUAL CUCMEMbL YNPABTICHUS 6 omoeneHuu ]lyll€6012 OUACHOCUKU.

OOcy:xxnenne. AHanu3 JUTEPATyphl
J€MOHCTPHUPYET, 4TO uudpoBas
TpaHcopManusi pajuoIOTHUECKUX CIyxXO
3HAYUTEJIBHO  MOBBIIIAET  YINPaBISIEMOCTb
mporieccoB M 3(PGHEKTUBHOCTH  PabOTHI
OTJEJICHUN JIy4e€BOM JIMarHOCTHUKM.
Poccuiickue u 3apyOexHble HCCIEIOBAHUS
cxoasres B ToM, yto unTerpanus RIS/PACS u
Ipyrux 1upoBbIX MIATGOPM MpPEeBpaLIAET
MH(POPMALMOHHBIE CUCTEMBl U3 MHCTPYMEHTA
XpaHEHUs JTaHHBIX B OCHOBY OIEPALIMOHHOTO

MEHEKMEHTA.

KonanduecTBeHHBIE  TOKazaTead  —
COKpaIieHue BPEMEHH ITOITOTOBKH
3aKJIIOUECHUH, YMEHBIIICHUE MOBTOPHBIX
HCCIICOBAHHH, CHIDKEHUE
JOKYMEHTAIIMOHHBIX OoIIHO0OK —
MOATBEPXKIAIOT, YTO  IUGpOBU3ANMUSI U
CTaHJapTHU3aIMs TIOTOKOB  00ECIIeUHBAIOT

pealibHbIe ONEpPAlMOHHbIE U KIMHUYECKHE
3bdekTl. DTH pe3ynbTaThl IMO3BOJSIOT HE
TOJBKO  ONTHMHU3HUPOBATh  paclpe/eeHue
Harpy3kd MEXIy CHE[HalMCTaMU, HO H
(dbopMHpOBaTh YIPABICHUECKYIO AHATUTHKY
JUIS CTPATErH4eCKOro IIAaHUPOBAHMSL.
MeXIuCUUIUIMHApHAS UHTErpalus |

BHCAPCHUC 3JICMCHTOB HCKYCCTBCHHOI'O
HHTCIIJIICKTA YCHUIIMBAKOT 9T Bq)q)eKTBI,
IOBBIIIAA  COINIACOBAHHOCTL  KIIMHUYCCKHUX

peleHuit 1 nmo3BoJisis 6ojee ruOKo ypaBisiTh
JMarHOCTHYECKUMH ToTokamu. [lomydyeHHble
JAHHBIE  YKa3bIBAlOT Ha HEOOXOJIUMOCTh
KOMIUIEKCHOTO 1oJIXo0/1a: COYETaHUs
LIEHHOCTHO-OPUEHTHUPOBAHHON MOJIeNH,
nuppoBO  AHATUTHUKKM W HMHCTPYMEHTOB
MOJICP>KKH IPUHATHUS PELLICHUN JUTs CO3/1aHuUs
ycTouuBoi M 3pQPEeKTUBHONH  MOJenu

YIPaBJICHUS
JIMarHOCTHKH.
Takum obpazom, COBPEMEHHBIE
noaxoasl K ympasineHuto OJI/] crpositca Ha
OpUHLMIAX  HUPPOBOM  TpaHChopMaIuH,
JOKa3aTeNbHON OLIEHKH 3(G(EeKTHUBHOCTH U
WHTETpalli B KIWHUYECKUH TMPOIECC, YTO
COOTBETCTBYET MHPOBBIM TEHICHIUIM
Pa3BUTHUS PATUOTOTUYECKON CITYKOBI.
BriBoapsl. B xoxe wuccienoBaHus
00001ICHBI ~ COBpPEMEHHBIE  TMOAXOABl K
VOPABJICHUIO MEIUIMHCKUMH YCIIyTaMu B
OTIEJIEHUU Jy4eBOM AMArHOCTUKH. AHAIN3

OTHEIICHUEM Jy4eBOU

JUTEpaTyphl — TOKa3aJl, YTO  MOBBIIICHUE
s dexTuBHOCTH paboThl OT/CTICHUS
JOCTUTAETCS 3a CUET Mepexoa K MEeHHOCTHO-
OpPUEHTUPOBAHHOM MO/IEIH,
WHCTUTYIIUOHATH3AIHN

MYIbTUAUCHUIIIIMHAPHOTO B3aHMOHeﬁCTBHH,
CUCTEMHOI'0O KOHTpPOJIsI CPOKOB IIOATOTOBKH

3aKJIFOYEHUH, [IEHTPAIM30BaHHOTO
YIOpaBJICHUS TOTOKAMH HCCIICIOBAaHUN depes
RIS/PACS u BHEJIPEHUS 3JIEMEHTOB
HCKYCCTBEHHOTO MHTEIEKTA.

KonnuecTBeHHbIE MOKa3aTeN — COKpAIllCHHE
BPEMEHH ITOATOTOBKHU 3aKJIIOYEHHH, CHIKEHHE
NOBTOPHBIX HCCJICIOBAaHUA W yMEHBIICHUE
JOKYMEHTAI[MOHHBIX omunoboK —
MOATBEP)KIAI0T 3pPEeKTUBHOCTD
U(GPOBU3ALMH U CTAaHAAPTU3ALIUHN ITPOLIECCOB.
[Tonmy4yeHHble JTaHHbIE HO3BOJISIOT
000CHOBBIBATh YNpPaBJIEHYECKUE PEIICHUs Ha
OCHOBE JI0Ka3aTelabHOM 0a3bl M (HOPMHUPYIOT
OCHOBY COBPEMEHHOM MOJIeNU YIpaBICHUS
PaIUOJIOTHYECKUM OTAEJICHUEM, CIIOCOOHOM
yay4liaTh ~ KauecTBO  JUArHOCTUKU U
KJIMHUYECKHUX PEILIeHUH.
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IMPROVEMENT OF THE MANAGEMENT SYSTEM OF MEDICAL SERVICES IN THE
DEPARTMENT OF RADIATION DIAGNOSTICS (LITERATURE REVIEW)

Tyulegenova A.T.1*3, Kurakbaev K.K.!, Imasheva B.1.}, Moskvin K.A2, Shapatov S.B.3

1Kazakhstan Medical University «KSPH», Almaty, Republic of Kazakhstan;
2Central City Clinical Hospital, Almaty, Republic of Kazakhstan;
3Regional military hospital with polyclinic of the National Security Committee of the Republic of
Kazakhstan, Almaty, Republic of Kazakhstan.

Abstract

Relevance: The Department of Radiation Diagnostics (OLD) is a key structural unit of a
medical organization that influences the quality of clinical decisions and treatment outcomes. Current
trends in radiological services management include the transition from quantity-based models to a
value-based model (value-based radiology), the integration of digital platforms (RIS/PACS), and the
introduction of artificial intelligence (Al) technologies. These changes are aimed at improving the
efficiency, standardization of processes, patient safety and efficiency of the OLD, but require an
integrated approach to management and adaptation of organizational processes.

Aim of the study: to summarize the literature data on modern approaches to improving the
management system of medical services in the Department of radiation diagnostics.

Materials and methods: An analytical review of literary sources from PubMed/Medline,
Scopus, Web of Science and e-library for the period 2021-2026 was conducted. Keywords used:
artificial intelligence, value-based radiology, teleradiology, RIS, PACS. The review included
systematic and narrative reviews, original implementation studies, quasi-experimental and cohort
studies, and practice-oriented publications. After removing duplicates and applying inclusion and
exclusion criteria, 25 articles were summarized, forming the evidence base of the study.

Results: The key problems of the AULD functioning have been identified: the growth of
research volumes with limited resources, the variability in the timing of conclusions, staff overload,
and the need to ensure the clinical value of research. Modern management approaches include the
transition to a value-based model, institutionalization of multidisciplinary collaboration, control of
deadlines for the preparation of conclusions, digitalization of processes through the integration of
RIS/PACS and the introduction of Al to prioritize and automate work flows. Research demonstrates
that digitalization and standardization of flows reduce the time required to prepare conclusions, reduce
repeated research, and reduce the number of documentation errors, increasing the manageability and
efficiency of the AULD.

Conclusion: The integrated implementation of a value-based management model, digital
analytics, and Al elements forms the modern management model of the OLD, contributing to
improved diagnostic quality, work efficiency, and patient safety.

Keywords: department of radiation diagnostics, medical services management, value-based
radiology, PACS, RIS, artificial intelligence, digital transformation.
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Tyiinaeme

O3exrigiri: Coynenik muarsoctuka Oenimi (C/AB) KIMHUKANBIK MISHTIMIEPAIH carachiHa
KOHE eMJICY HOTIDKEJIEpIHE acep eTeTiH MEIUIIMHANIBIK YHBIMHBIH HET13T1 KYPBUIBIMBIK OeiMIneci
601611 TAOBLIA B PaqrooTUsAIIBIK KBI3METTEP 11 OacKapy/IblH 3aMaHayd TeHICHIMSIIAPbIHA CaHIbIK-
OarapiaHFraH MOJIEIbACPACH KYHIBUIBIKKA OarbITTasiFaH Mojeinbre (value-based radiology) kemry,
muppieik  wiargopmanapaer - Oipiktipy  (RIS/PACS) xome kacanmel  uHTEIDICKT  (OKN)
TEXHOJIOTHSUIAPBIH  €HT3y Kipemi. by e3repictep KemenmikTi apTThIpyra, MpOIECTEpi
CTaHJApTTayFa, MalueHTTEPIH Kayinci3airine kone CJIb KYMBICBIHBIH THIMIUTITiHE OaFbITTaJIFaH,
Oipak YIUBIMIIBIK TIpoTiecTepAl Oackapy MeH OeHiMICy iH KEIICH I TOCUTIH KaXeT eTe/Il.

MakcaTpl: COyJIeNiK JUAarHOCTHKa OeMINECIHAe MEIUIIMHAIBIK KhI3METTEpPAl Oackapy
KYHECIH XKEeTULAIPYAIH 3aMaHayH Tocuiaepl OOWbIHILA 9e0u AepeKTepl JKUHAKTAY.

Martepuangap men daicrepi: 2021-2026 >xputnap apansirbiana PubMed/Medline, Scopus,
Web of Science »xoHe e-library onebu xe3aepiHe aHAIMTUKAJIBIK 1101y kacansl. [lomyra xyiteni
XKoHe OasHAay MLIONyJapbl, ICKE achIpyIblH ©3IHAIK 3epTTeyiepi, KBa3H-DKCIEPHUMEHTTIK >KOHE
KOTOPTTHIK 3€pTTEYJEp >KOHE TaxipuOere OarbiTTanraH OackuibiMiap Kipai. Kermmipmenepsal anbimn
TacTaFraHHaH KEillH jKOHE KOCY YOHE alblll TacTay KpUTEpHUIlIEpIH KOJIJaHFaHHAH KEeHiH 3epTTeyIiH
ToNen i 6a3achlH KypauThIH 25 MaKaia >KHHAKTaJIb.

Hormakesiepi: CJ/Ib  xyMmbICBIHBIH ~HEri3ri mpoOseManapbl aHBIKTAAbL:  LIEKTEYIl
pecypcTapaarbl 3epTTeyiep KOJeMIHIH oCyl, KOPBITHIHAB JalbIHAay MEP3IMIEPIHIH ©3TeprillTiri,
MaMaHIapJbplH [IaMagaH ThIC JKYKTENyl JKOHE 3epTTeyNepHiH KIMHUKAIBIK KYHIBUIBIFBIH
KaMTaMachl3 eTy KaxerTiniri. Kaszipri 3amanrbl O6ackapy TocuUiepiHe KYHIBUIBIKKA OarbITTasIFaH
MOJIEeNbre KOIlly, KOeIcalalbl e3apa OpEKeTTEeCYlI HMHCTUTYIIHOHAIM3ANNSIIAY, KOPHITHIHIBIIAPIBI
naiteiHaay mep3imaepid 6akpinay, RIS /PACS uHTErpanuscel apKplIbl IponecTepai mudpianabpy
JKOHE JKYMBIC arbIHIApbhIHA OachIMIBIK Oepy koHe aBToMarTaHaplpy yuriH KW enridy xipemi.
3epTTeynep KepceTKeHIeH, arblHaapbl HUQPIaHIbIPy KOHE CTaHAAPTTAy KOPBITHIHABLIAPABI
JNalblHAAay YaKbITBIH KBICKApTaJlbl, KalTalaHAThIH 3€pTTEYNEpAl a3alTajpl kKoHE KYyKaTTaMaJIbIK
Karenepal azaiTassl, old )KyMBICBIHBIH OaCKapbUTybl MEH THIMJIUTITH apTTHIPA/Ib.

KopbITBIHABI: KYHIIBUIBIKKA OaFbITTalIFaH 0acKapy MoJemiH, MUQPIIbIK aHATUTHKAHbI KOHE
KU snemeHTTEpPiH KeIIeH/ i €HT13y JUarHOCTHKA CallachlH, )KYMBIC THIMIUIITTH JKOHE MallMeHTTePIIH
KayIICi3AiriH apTThIpYFa bIKMAJ €TETIH eCKi 3aMaHayd 0acKapy MOJCIIIH KaIbIIITaCThIPaIbI.

Tyiiinoi ce30ep: caynenik ouacHocmuxa 6eimi, MeOUYUHAIbIK Kbizmemmepoi backapy, value-
based radiology, PACS, RIS, sicacanowl unmennexm, yughpavix mparcgopmayus.
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Kongnuxkm unmepecos

Aemopbl 3as61510m 06 OMCYMCMBUY NOMEHYUATLHO20 KOHQIUKMA UHMEPECo8, mMpedyoueo
PACKpblmusi 6 OAHHOU Cmamue.

Bxnao aemopos

Twnezenosa Anap Taupoena - yuacmue 6 cucmemamuzayuu u CMpPYKMypupo8aHuu
JIUMEPAMYPHBIX OAHHBIX, Y4ACMUE 8 AHATU3E PE3YIbIMaAmos, UHMepnpemayuu OaHHbIX, H0O20MOBKA
pazoenos « Mamepuanvl u memoowvLy u «Pezyiomamoiy.

Kypakoaee Kypanboai Kypaxbaesuu - paspabomka KoHyenyuu u ousauna o03opa,
MemoOoNI02U4ecKoe CONPOBONCOeHUe HNOUCKA U 0ombopa Jaumepamypwvl, OIKCHEPMHAs OYEHKA
BKNIOUEHHBIX NYOIUKAYUII.

Hmawesa baan Hmawkuizol - yuacmue 8 pazpabomke NOUCKOGOU cmpame2uu, omoop u
KpUmMu4eckasi OYeHKa BKIIOUEHHBIX NYyOnuKayull, (opmMuposanu 102UKU ULOHCEHUS, NOO2OMOBKA
pasoenos «Bsedenue» u «OocyicoeHue», pedakyuoHHas 0opabomka mexcma.

Mockeun Koncmanmun Anekceeguu - yuacmue 6 aHaiu3e cOBPEMEHHbIX YNPAGIEHUECKUX U
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YUPPoBLIX NOOX0008 8 Yy4esou OuacHocmuke, 0000weHue OanHvix no eunedpenuto RIS/PACS u
MEXHON02ULL UCKYCCMBEHHO20 UHMELEKMA, YYacmue 8 UHMepnpemayuu NOJIY4eHHbIX Pe3yibmanos.
Hlanamoe Caken Bykeiixanosuu - yuacmue 6 popmupoganuu npaKmuKo-opueHmupo8aHHbIX
8bIB0008 UCCLEO08AHUSL, YUACMUE 8 NOO20MOBKE 3AKTIOUEHUSL.
Qunancuposanue: QuUHAHCUPOBAHUE UCCLEO0BAHUS HE OCYUeCMEIALOCD.
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Myooenep Kakmuwievicol

Asmopnap ocvl makanaoa sxcapusnayosbl maian ememin blKmuman Myooeiep KaKmuleblCblHbIH
JHCOK eKeHIH MaNIMOelOI.

Aemopnapowviy yneci

Trwnezenosa Anap Taupkvizvl - 20edOu depekmepoi Jicyiieney Hcone KYpoblibiMoay2a Kamvicy,
Homuoicenepoi manoay MmeH Oepekmepoi unmepnpemayusnayea xamicy, «Mamepuanoap men
a0icmepy dicane «Homuoicenepy boimoepin oatibiHoay.

Kypaxoaee Kypanoaii Kypakoaesuu - wionyoviy mysicblpblMOAMAacsl MeH OU3AUHbIH 23Ipiey,
a0edbuemmepdi  i30ey  dicone  ipikmey  OoublHwa ~ d0icmemenik  cyuemenoey,  eHei3iieeH
AHCAPUATIAHLIMOAPRA Capanmamanviy baza oepy.

HUmawesa basan Hmawkpizol - i30ey cmpameusicbld a3ipieyee KAMuICy, eH2i3ilceH
AHCAPUATIAHLIMOAPODL IPIKMEY JHCIHE CblHU 0ARANAY, MIMIH NOSUKACHIH KAILINMACMbIPY2A KAmbiCY,
«Kipicney acone « Tankvinayy 6enimoepin 0atibinoay, Maominoi pe0aKkyusivlK, o4oey.

Mockeun Koncmanmun Anexceeguy - cayenix Oua2HOCMUKA0avl 3aMaHayu OACKapyubLiblK
Jocone yuppavix macindepdi manodayea xamovicy, RIS/PACS owcone oicacanovl unmeniekm
MEXHONO2UANIAPbIH  eH2i3y  OolbiHua — Oepekmepoi  JHCAINwlIAy,  ANblHEAH — Hamuoicenepoi
UHmMepnpemayusniayea Kamoicy.

Hlanamoe Caken bokxeiixanoeuu - 3epmmeyoiy  NPAKMUKATLIK — OA6IMMANIEAH
KOPbIMbIHOBLIAPLIH KAILINMACMbIPYEA KAMbICY, KOPbIMbIHObL OOIIMIH 0aliblHOAY2a KAMBIC).
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CTAIIMOHAP KAFJTAUBIHIA PE3EPBTIK AHTUBMOTHKTEPII KOJJAHY )KOHE
OJIAPJIbIH AHTUMUKPOBTBIK PESBUCTEHTTUIIKTIH KAJIBIIITACYBIMEH
BAWJIAHBICBHI. 9IEBUETKE IIOJY

HI.M. Moiibrin6aeBa, O. ATBIMTaHKbI3bI*, A.M. Acan, A.M. Anapoek
«KHACKM» Kazakcmanowik meouyuna ynugeepcumemi, Aimamul ., Kazaxcman

Tyiinaeme

O3exTiniri. AHTUMHUKPOOTHIK pe3ucTeHTTUNK (AMP) skahaHapIK KOFaMIBIK JE€HCAYIBIK
CaKkTay cajachlHIarbl €H ©3eKT1 KayinTepaiH Oipi Oonbim Kama Oepeal koHe oy KebiHece
QHTUOMOTHUKTEP/l, ocipece CTalMOHAp JKaFrJdaliblHIA, YTHIMCHI3 KOJJAaHYMEH OaiIaHBICTHI.
MynbTUPE3UCTEHTT] KO3ABIPFBILITAP TYABIPATHIH HMHGMEKUMsIIapabl emiaeyre apHanraH Reserve
CaHATBHIH/IAaFbl AHTUOMOTUKTEP/II KOJJaHy €pEeKIle alaHIayIIbUIBIK TYIbIpaabl, cebeli omap by
HETI3C13 maigaJaHbUTybl Pe3UCTEHTTUTIKTIH KAJBITITACYBIH KECNIETIMN, OOJIaliakTarbl TeParrsITbIK
myMKiggikTepai mekteial. COVID-19 nmanaemMusicel aHTHOMOTUKTEP/II YTHIMIBI MaiagaHy MeH
nHpEeKUMsIIBIK  Oakbulay calachblHAarbl OypbIHHAH Oap mpoOieManapibl YIIBIKTBIPHIN, Ka3ipri
AHTUOMOTHKOTEpANusl ~ YIATUIEpiH  KoHe  oyapablH  AMP-meH  GaliaHBICBIH — TaJlIayabIH
MaHBI3IBLIBIFBIH aPTTHIPIBL.

3eprTey Makcarbl. CranuvioHap >KaFJaibIiHAa aHTUOWOTHKTEPIi, OHBIH IimriHme Reserve
CaHATBIH/IAFbl TIpEmapaTTapAbl KOJJAaHYAbl Tajjay >KoHE OJapAblH jkahaHIBIK JCHTeWIe XoHe
Kazakcran PecnyOnukachlHIa aHTUMHKPOOTHIK PE3UCTCHTTUIIKTIH KaJbIMTaCybIMEH OalilaHBICHIH
Oaranay.

Marepuaaaap men aaicrep. PRISMA-2020 ychiHBIMIapbIHa COMKEC KYPBUIBIMIAIFAH 13718y
ANIEMEHTTEPIMEH CHUIIaTTaMaJIbIK, KYHeIeHOeTeH o1e0u oty xkyprizinai. bubmmorpadusnsik i3aey
PubMed, Web of Science xone Google Scholar nepexkopmapbeinga, coHmaii-ak JlyHHExKY3UTiK
neHcaynblk cakray yubIMbiHBIH - (JJY¥), CDC, ECDC wmarepuammapsl MeH Kaszakcran
PecryOiMKachIHBIH YIITTHIK PETYIATOPIIBIK KY>KaTTaphl Herizinae opeiHaanasl. 2019-2024 xpuinap
apaJIbIFBIHJIAFBl JKAPHUSUTAHBIMIAP, SIHICMHOJIOTHSIBIK KaJaranay »KYHeJepiHIH ecenTepi KoHe
AHTUOMOTHKTEPAl TYTHIHYIBIH caHAblK KepcerkimTepin (DDD, DID, AWaRe xikremeci)
KOHE/HeMece O0achlM OaKTepHANIBIK KO3ABIPFBIITap OolbiHIIA AMP nepexkrepiH KaMTUTHIH
PETYIATOPIBIK KYKaTTap Tajngayra eHrizini. Jlepekrepai HappaTUBTI CUHTE3CY 9/1iC1 KOJIJaHbIIIbI;
dbopManbapl MeTa-Tajaay XKypri3uvireH xok. KopeITeiHIBI Tanaayra 29 A1epeKke3 eHr 1311l

Horwmkenep. JKahanaplk jgeHreline maHaeMusFa JEHIHTT Ke3eHIE aHTHOWOTHUKTEp/Ii
TYTBIHYIBIH TYpakThl eocyi aHbiktamael, anm 2020-2021 oxeutmapsr  Watch — caHaThIHAAFbI
aHTHOMOTHKTEpre Kapail TarailblHIay KYpPBUIBIMBIHBIH aiKbIH BIFBICYBl Oaiikanael. CranuoHap
KarJalplHIA TaHAEeMUs aHTHOMOTHKTEPIIH KEH CHEeKTPIi OSMIHUPUSIIBIK KOJJAHBUTYBIHBIH
KEHEIOIMEH oHE MEIUIIMHAIBIK KOMEK KopceTyre OaillaHbICThl HH(MEKIUATApIbIH apTybIMEH KaTap
xypail. [langemusiman KeWiHT1 Ke3eHAE AaHTUOMOTHKTEpJi >Kajlmbl TYTHIHY KeJieMi ilriHapa
TypaKTaHFaHBIMEH, KeNTereH ejjaepae, conblH imriHae Kaszakcran PecnybOnukaceinma, ACCeSS
CaHaTBIHIAFbl aHTHOMOTHKTEP/IIH YJIeCi YChIHBUIATBHIH JEHTeiIeH ToMeH Ooubin Kaaasl, an \Watch
KoHe Reserve caHaTTapblHAaFbl aHTUOMOTUKTEPI1 KOJIJAHY ©CiM YpiciH kepceTTi. CoHbIMEH KaTap
Escherichia coli, Klebsiella pneumoniae sxone merumumare Ttesimai Staphylococcus aureus
(MRSA) cusakrel 0OacbiM  0OaKTepuUanAbIK  KO3ABIPFBIIITAP  apachblHAa  aHTUMHUKPOOTHIK
PE3UCTEHTTLUIIKTIH XKOFaphl ACHTeli caKTaIbl.

KopbIThIHABI. 3epTTey HOTIKENEpi CTAllMOHAp JKaFJalbIHIa aHTHOMOTHKTEPl KOJAAaHY
KYpBUIBIMBIH/IA ~KOJIAHCBI3 ~ ©3repicTepiH Oap eKeHIH IKoHE OJapAblH aHTUMHUKPOOTHIK
PE3UCTEHTTUIIKTIH TYpaKTHI JKOFaphl JCHreliMeH Karap KyperiHiH kepcerti. Watch sxone Reserve
CaHATHIHAAFbl AaHTHOMOTHKTEP/II HET13Ci3 KeHIHEH KOJIJIaHy OJapJbIH THIMJUIITIH >KOFANTy KaymiH
apTThIpagbl. AJNBIHFAH JEPEeKTep AaHTUMHUKPOOTHIK CTIOAPIINI OaraapiaMaliapblH KYIIECHTYHIH,
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Access caHaThIHIAFbl AHTUOMOTHKTEPAlI OAacChIM KOJAAHYIbl KajlblHA KENTipyaiH xoHe AMP
KaJaranay >KYHelepiH IaMbITYAbIH IOCTIIAHAEMUSUIBIK KE3€HJE JCHCAYNBIK CaKTay KYHECiHIH
TYPaKTBUIBIFBIH aPTTHIPYAAaFbl MAHBI3bIH aKbIH 1AM TBI.

Tyiiinoi cezoep: AHMUMUKPOOMUBIK —pe3UCeHmmINiK, pe3epemix —aHmubuomuxmep,
CMAayuoHapavlk meouyunanvl komex;, AWaRe owcikmemeci; anmubuomuxkmepoi mymulHy;
anmumuxpoomuix cmroapowiun, Kazaxcman Pecnyonuxacoi.

Kipicne. AHTUMHKDPOOTHIK TO3IMIILTIK
(AMT) kazipri yakpITTa )KahaHJbIK JCHCAYIIBIK
cakTay OKyHeciHe JKOHE  MEIUITUHAIIBIK
KOMEKTIH TYPaKThUIBIFbIHA TOHETIH €H KYPAEi
KayinTepaiH Oipl peTiHlIe KapacThIpbUIaJbI.
JIYyHHeXY3UTIK JEeHCAaylbIK CaKTay YHBIMbI
AMT-HBI onmeM XaJKbIHBIH JICHCAYJIBIFbIHA
TOHETIH OH Heri3ri KayinTiH KaTapblHa
xatkpi3aael  [1].  Kahauneik — aypynap
ayBIPTIIAJIBIFBIHBIH Oaranaysl OoiibiHmIa, 2019
KBUIBI KeMinzae 1,27 MIH odiM JKaraaibl
PE3UCTEHTTI OaKTepUSIIBIK MaTOreHIepeH
TYBIH/IaFaH uH(peKIusIIapMeH TIKeIeH
OalJTaHBICTHI OonraH, an AMT-meH
OallJIaHBICTBI  OJIIM KaFTalJIaPBIHBIH KAJITHI
canbel 4,95 wuH-fa kxetkeH [2]. Tuimai
mapanap KaObulgaHOaraH >Karmaiiima Oy
KOPCETKIMTIH onmaH opi ecim, 2050 >kpuIFa
Kapai Kbl caiibiH 10 MJIH oM KaraaibiHa
JEIH KeTyl 0oJpKaHyaa, OVJ1 OHKOJIOTHSITBIK
aypynapaaH OoJlaTblH oM JeHTeHiMeH
canpicThipblansl  [2,3].  Hopire  Tte3imail

MHUKPOOPTraHM3MICP/IiH ~ Tapajlybl  Kazipri
MeEIULIMHAHBIH JKETICTIKTEepiHe Kayir
TOHIPIN, WHOEKIUSIBIK aypylapasl eMmiacy
MYMKIH/TIKTEPiH LIeKTen Il JKOHE

XHPYPrUSUIBIK — apanacyiiap, XHMHOTEPAITHS
JKoHe 0Oacka Jla WHBa3HMBTI MpoIeaypaiap
Ke31H/Ie Kayln-KaTep/ii apTTeipast [3].
AHTUMHKPOOTHIK TO3IMAUTIKTIH
KaJIBIIITACYbI MEH TapatyblHIa
aHTHOAKTEepHAIIbl MpenapaTTapIbl YThIMCHI3
KOJIJITAaHY €pPEKIIIe POl aTKapaJibl, dcipece aybIp
HayKacTap HIOFBIPJIAHFAH KOHE KCH CIEKTPJIi
AHTHOMOTHKTEPMEH HMIUPUKAIBIK Tepamnus
KCHIHEH KOJIJaHbBIIAThIH CTaIloHap
JKarmaibIHaa. Epexkuie aNMaHIAyIIBITBIK
TYIBIPAaTBIH MCElIE€ — MYIbTUPE3UCTEHTTI
KO3JBIPFBIIITApIaH TYbIH/IaFaH
uHpeKIMsIIapapl eMJeyre apHalfaH KoHe
«COHFBI pe3epB» Mpemnaparrapbl peTiHJe
KapacThIpbIIaThIH ~ Reserve  caHaThIHIAFBI
aHTUOMOTHKTEpAl KonjgaHy. Omapabl Heri3ci3
HEMece IIaMaJiaH ThIC MaljanaHy Te31MIi
IITaMIAPAbIH CEJNEKIHMICHIH KeAeIeTIN, Y3aK
Mep3iMi TEPCIeKTUBaia JACHCAYIBIK CaKTay
KYHECIHIH eMIIK MyMKIHIKTepPiH TOMEHICTY1

MYMKIH.

COVID-19 MaHIEMHUSCHI
AHTUOMOTHKTEP/II YTBIMIBI KOJIJIAaHY >KOHE
AMT-HbI OaKpLIay MOCEIIeIepiH aUTapIbIKTAN
YIIBIKTBIP/IBI. Korapsl Oenrici3 ik,
CTaIlMOHAPJIAPJbIH IIaMaJaH ThIC JKYKTENyi
JKoHe JKenen MHUKPOOHOJIOTHSITBIK
JTUArHOCTHKA KOJDKETIMIUTITHIH IEKTeYIIUTIIr
x)armaieiana kemntereH emnepae COVID-19
Oap marMeHTTepre aHTHOAKTEPHAIIIBI TEPATTHS
JKaram )xoHe KoOlHe Herl3C13 TaraibIHaaIFaH.
JNJY nepexrepine coiikec, COVID-19-men
rOCIUATAIN3AlMSIIAHFaH MAIUEHTTEPIIH
mamaMeH 75 %-bl aHTHOMOTUKTEp aJiFaH, al
pacTtanFraH OaKTEepPHSUIBIK KOCAITKhI MH(EKITHS
TEK mamMaMeH 8 % HaykacTa aHbIKTalFaH [4,5].
MyHnaii COMKECCI3AIK KIMHUKAJIBIK
KOPCETKIMITEPMEH OpAailbIM HETi3/IeIMereH
NpoPUIAKTUKAIIBIK ~HEMECe AMITUPUKAIIBIK
AHTUOMOTHK TaFalbIHAAYABIH aWTapIbIKTAN
KOJIEMIH KepceTei, OyJ1 KOChIMIIA CEIEKTUBTI
KBICBIM TYFBI3bII, TO3IMI1
MHUKPOOPTraHU3MACPIH KAJIbIITACybIHA BIKITAJ
eTTi.

CoHbIMEH Karap MaHAEMHUS
AHTUOMOTHKTEPTE TO3IM/II KO3IBIPFIIITAPMEH
0ailTaHBICThI aypyXaHailuiik
WH(}EKIUsIapablH, 6CyiMeH Katap Kyp.i, Oy
CTalmoHapJIapablH HIaMajaH TBIC
KYKTEIyIMEeH, KaJpliap MEH pecypcTap/ibiH
TaIIBUIBIFBIMEH, COHJAN-aK WHQEKIUSIIBIK
OakplIayaplH  CTaHJAPTTHI  IIapallapbIHBIH
Oy3bUTybIMEH TyciHaipineni. Meicansr, AKII-
Ta MaHAEMHUSAHBIH ~ aJIFallKbl  JKBUIBIHAA
AHTHUOUOTHKTEpPTe TO31IMI1
MUKpPOOPTraHu3M/IEpIeH TybIH/IaFaH
TOCTIUTAIBABIK UH(EKIHUIAp CAaHBIHBIH KOHE
oJlapMeH OainaHbICThl oniM-XkiTIMHIH 2019
KBUIMEH calbICThIprania keminae 15 %-ra
apTkasbl Tipkenai [6]. byn nepexrep COVID-
19 maHaeMUSCBHIHBIH, 9cipece CTAIlHOHAPIIBIK

JCHCAYIBIK cakray IeHTeiinme,
AHTUMUKPOOTBHIK TO3IMIUIIK  CallaChIHIAFbI
KOJIACHI3 ypaicTepain KaTajan3aToOphI

OOJNFaHBIH KOPCETE/II.
IToctmangemMustiielk,  kesegume AMT
KayIiHiH ayKbIMBIH TYCIHY XaJIbIKapaJIbIK
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cascu JKOHE YUBIMIACTBIPYIIBUTBIK
OacTamanapplH KaHJaHYbIHA aJbII KEJIi.
2024 xbutbel bipikken ¥urrap YiieiMbl bac
Accambiesicel JeHreHine Jopire
TO3IMILTIKIIEH KYpecke sxahalabIK
MIH/IETTEMEHI KYIIEHTyre apHallFaH >KOFapbl
JCHreleri apHabl caMMHT OTKi3uLm [7].
XalbIKapaJIblK YWBIMJApP JEHCAYJBIK CakKray,
BETCPUHAPHS, aybUI MIAPyalIbUIBIFBl KOHE
KOpIIIaFraH OPTaHbI KOPFay cajaJlapbIHbIH KYIII-
Kirepin Oipiktiperin «bipTyTac IeHCayIBIK
(One  Health) TyxbIppIMIaMacelH  iCKe
aCBIPY/IBI KaAMTUTBIH KEIIEHl  JKOHE
CEKTOpapaJIbIK TOCUIIH KAKETTUIIrH aTamn
eryze [8].

Kazakcran PecnyOnukacel yIIiH e
AHTUMUKPOOTHIK TO3IMAUTIK MOCeNiecl ©3eKT1
0o Kaja Oepefi, ocipece CTarMmoHapIIbIK
MEUIMHAIIBIK KOMEK KOPCEeTy KOHTEKCTIHJIE.
COVID-19 MaHIEMHSACHI KEe3eHIH/IE
AHTUOMOTHKTEP/I1, OHBIH IIIHIEC KEH CIEKTPII1
npenapaTTapibl TYTBIHYJIBIH ©cyl OalKaybl,
KoOiHece JKETKUTIKT1 KIMHUKAJIBIK
KepceTkimTepcid KoiamaHeuraH. 2020-2021
XKBUIIAPhl aHTUOAKTEpUAJABl TIpErapaTTapIbl
KOJIJaHY COHFBI JKBUITAPJAFbl €H IKOFaphI
IEHrenre  JKkerin, HagHgeMusra  OeHiHTi
KOpCEeTKITEPACH achin TYcTi. [laHneMusiHbIH
anramkpl ke3exaepinae COVID-19 eminge
KIMHUKAJIBIK TUIMAUNTT OaJienneHOereHine
KapaMacTaH, A3UTPOMUITIH KEHIHEH
KoJmaHeuiael [9]. Kockimmma kayin QakTopsl
peTiH/e JOKAayH KE3CHIHIe aHTHOMOTUKTEP I
perenTcis Oocaryra OakbUIayJbIH YaKbITIIIA
ancipeyi 6omabr [10]. Ocbl chIH-KaTepiepre
xayan peringe Kaszakcranga 2023-2027
KbUIIAPFa  apHAJFaH  MHUKpOOKa  Kapchl
npernapaTTapra Te3IMAUTIKTI TeXeY KOHIHAeT1
’Kon xapracel O€KiTLIIl, OJ CEKTOpapaIbIK
CTpaTervsUIbIK IIapanapAbl EHri3YAl JKOHE
AHTUOMOTHKTEP1 YTBIM/IbI naganany
OargapiaManapblH AaMbITYIbI Ke3aeiai [11].

Ocpinaiima, cranuoHap >KardalbIHAA
PE3epBTIK aHTUOMOTUKTEP/l KOJAaHY/bI KOHE
OHBIH AHTUMHUKPOOTHIK TO3IMILTIKTIH
KaJBINTaCybIMEH OaitIaHbICBIH Tanuay
MaHbI3/Ibl FHUIBIMU Op1 MPaKTUKAIBIK MIHJIET
Oosiplll  TaObLTaABl. Reserve caHaThIHAAFHI
npemnapaTTapabpl KOJIJaHy YITUIEpIH 3epTTey
xoHe AMT kepcerkimTepiH OaranaymMeH

YIITACTBIpY KIIMHUKAJIBIK TOXKIpUOeHi
OHTAMJIaHJABIpyFa  KOHE  AHTHUMHKPOOTBIK
CTIOAPALIMNTI  KyIIEeHTyre  OaFbITTasIFaH

BIKTUMaJl apajacy HYKTeJepiH aHbIKTayFa

MYMKIHJIK 6epei.

Ocbl Makana Kaszipri 3aMaHfbl CBHIH-
Karepiiepre JKOHE Kasakcran
PecnyOnuKachlHBIH ~ YITTHIK ~ KOHTEKCTIHE
epeKIlie Ha3ap ayJapa OThIPBIN CTAllMOHAPIBIK
JKarmamapaa pe3epBTIK  aHTUOMOTHUKTEPi
KOJIJaHy JKOHE OJapAblH aHTUMHKPOOTBIK
TO3IMIUTIKTIH KaJbIITaCybIMEH OalllaHbICHI
TypaJibl ~ JepeKTepai  Tanjayra  JKOHE
JKUHAKTayra OarbITTaIFaH.

Marepuanaap MeH daictep

3epmmey OU3aUHbL. CranuoHnap
JKarAaibIHIa aHTUOMOTUKTEP 11, OHBIH IIITIH/E
Reserve  caHaTbiHmarbel  TpemaparTapibl
KOJITAHY/IBI KOHE OJapIblH aHTUMHKPOOTHIK
TO3IMIUTIKTIH (AMT) KQJIBIITACybIMEH
OaiaHBICBIH  JKahaHIOBIK JeHrelae JKoHe
Kazakcran  PecnyOnukaceiHoa — Tanjgayra
apHaJIFaH )KYHeci3 cUunaTrTaMablK 91e0H 0Ty
xypridingi.  lomy PRISMA-2020 (v1)
YCHIHBIMJIAPBIHA COWKEC IKapHUsIIaHBIMIAP/IbI
KYpbUIBIMJAIFaH 131y  JKOHE  IPIKTey

JIIEMEHTTEPIMEH  OpPBIHAAIIBL.  3epTTey
XaTTaMachl  ajjelH  aja  TipKeJIMereH
(PROSPERO/OSF - TIPKEJIMETEH).

Hepexkesnepai ipiktey cwi3bacei PRISMA
JIuarpaMmacskl TypiHae yCeiHbUIFaH (1-cyper).

epexxo3zoep JHCoHe i30ey
cmpamezusicol. bubmmorpadusuieik 13aey 2025
KBIUIJIBIH KbIpKYHEK-Ka3aH ainapbeIHIa
PubMed, Web of Science xone Google
Scholar snexkTpoHIBIK nepekTep Oa3amapbiHIa
)kyprizinai. Koceimma typae JyHuexys3umik
JIeHCayIbIK cakray yubIMbIHBIH ([1JIY/WHO),
Aypynapapl  0akpUIay OJKOHE alABIH  ally
OPTAJIBIKTAPbIHBIH (CDCO), Eyponansix
aypynapAblH aIIblH ally JKoHe Oakpuiay
opranbirbiHblH (ECDC), conpaii-ak bipikken
¥Yoarrap ¥WBIMBIHBIH PECMH MaTepHajIapbl
MEH JiepeKTep Oa3aiapbl TalJaHIbl. ¥JITTHIK

IeHrenaeri OeirM YIIiH Kazakcran
Pecnybnmkacst JleHcaymbIK cakTay
MUHHCTPJITHIH HOPMAaTHUBTIK KOHE

TaJJaMajblK MaTepuajiapbl, OHBIH IIIiHJE
«2023-2027 xblanapra apHajJFaH MHUKpOOKa
Kapchl MpernaparTapra Te3IMIUTIKTI Texey
YKOHIHJIET1 JKOJI KapTach» MailianaHblUIIbI.
[3neyre COHIal-aK perreyiri
JeHreieri «cyp» JIepeKKe3iep
(HyCKaynbIKTap, SMUIEMHOIIOT HSITBIK
Kajarasiay KyHenepiHin ecernrepi,
TannaMaiblK OIOJUIETEHBACp) CHTI3UIIL, erep
oJapaa AHTUOMOTHKTEP/I TYTBIHY
JKOHE/HEMECe  aHTUMUKPOOTHIK  TO3IMJLIIK
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OOMBIHINIA KUBIHTHIK CaHIBIK KOPCETKIIITEP
OoJFaH Kargaiiia.

130ey cypanvicmapbl. [3ney
CTpaTerusuiapsl OyJleB orepaTopiiapbl MEH
OpBIC JKOHE aFbUIIIBIH TULACPIHAETI KUIT
cesnepai KOJIIaHa OTBIPBIII
KAJIBIITACTRIPBUIIBI, OHBIH INIIHJE Keleci
KOMOUWHAIUSIIap nai JaaHbUIIbBL:
antimicrobial ~ resistance OR  antibiotic
resistance, antibiotic consumption OR DDD
OR DID AND AWaRe, reserve antibiotics
AND hospital, hospital-acquired infection
AND antimicrobial resistance, Kazakhstan
AND (antibiotic use OR AMR).

PubMed nepextep OasaceiHma i3ney
Oapeiceinga MeSH-tepmunnep (Anti-Bacterial
Agents/therapeutic use, Drug Resistance,
Microbial, Hospitals) xoHe >kapusiianbIM Typi
MeH Oakplay Ke3eHi OOWbIHIIA Cy3riiep
KOJTAHBLIJTBI.

Ipikmey  oicome  anvln  macmay
kpumepuunepi. Tanpayra 2019-2024 xeuigap
apaJIBIFBIHIA JKAPHSUIAHFAH pellCH3HUsIIaHFaH
TYHNHYCKAJIBIK 3€pTTeysiep, IIodylap >KOHE
MeTa-Tajjaynap, COHJah-aK XaJbIKapajblK
MKOHE YJITTBHIK SMHUAEMUOJIOTUSIIBIK KaJaranay
KyHenepiHiH (GLASS/IY, EARS-
Net/ECDC, CDC) ecenTepi MEH
KUBIHTBIKTApbl KOHE JKapUsIaHy  KbLIbI
OOMBIHIIIA  IIEKTEYCI3 PECMU  pPETTeyIli
KyKaTTap eHIi3UIl.

IpikTey KpUTEpHUAi peTinae
JepeKKe3aepae aHTUOMOTUKTEP/I1 TYTHIHYIbIH
cauaplk  kepcerkimrtepiniy (DDD, DID
MoHJepil xkoHe AWaRe xikremeci OoiibIHIIIA
OeJiHiC1) koHEe/HeMece OachiM OaKTepUaIbIK
MaTOTCHACPIAIH AHTUMHUKPOOTBIK TO3IMJIUIIr]
Typaibl AepeKTepaiH 00Iybl KapacThIPbLUI/IbL.

Tangaynan aHTHOMOTUKTEP/l KOJIIaHY
JKOHE/HEeMece aHTUMHUKPOOTBIK  TO3IMAUIIK
TaKbIPbIObIHA KATBHICH KOK >KapHUsUIaHbIMJAP,
COHJIali-aK aHTHOAaKTepuaibl MpenapaTTap/sl
TYTBIHYy  HEMece  MHKPOOPraHU3MAEPAiH
TO3IMIUTIK KOPCETKITEpl OOMBIHIIA CaHIBIK
JepeKTepAl  KaMTBIMAlTBIH  MaTepHuaigap
(Heriri CTpaTerusuIbIK JKOHE HOPMAaTUBTIK
Ky’KaTTapAbl KOCIIaraHa) ajblll TacTasIbl.

KapusinaneIMaapablH KalTamaHymapsl
KOUBLIABI,  Oip  JepeKTep  MacCHBiHE
Heri3AENTeH  KalTaJaHaThlH  JIEPEKKO3ep
OonFaH >Karjaia Tangayra €H TOJIBIK opi
©3€KTi HYCKachl, 0AChIM TypJie 0acTamkpl ecer
HEMece peleH3UsIIaHFaH MaKaia eHTi3UI/I1.

Koepcemxiwmep men anvikmamanap.

AHTHOMOTUKTEPII  TYTBIHY  XaJBIKApaJIbIK
cranaaptThl kepcerkimrep — DDD (defined
daily doses, Toynikrik 103a) sxane DID (1000
TYpPFBIHFA IIAKKaHAaFrel TOYNikTik DDD)
apkpUIbl Oarananasl, AWaRe (Access, Watch,
Reserve) »kikremeci OoWbIHIIA OeIiHICIMEH
Oipre. Herisri Ha3zap cramuoHap >KaraaibIH/Ia
Reserve  caHaThIHIArbl  aHTHOMOTHUKTEPI
KOJIIaHY/IbI TAJIayFa ay1apblIbl.

AHTUMUKPOOTHIK TO3IMIUTIK 0OackiM
OakTepHalIblK  TMATOTEHACPIIH  Te3iMji
M30JISITTAPBIHBIH YJieci OOMbIHIIIA OarajaHIbl,
oupry imuge Escherichia coli, Klebsiella
pneumoniae, METHIMUTUHT S TO31IMI1
Staphylococcus aureus (MRSA), conpaii-ak
ESBL-nipoayKiustai Tera
’HTEepoOaKTepusIap, YIITTBIK KOHE
XaJIBIKAPaJIbIK Kajarajay  oKykenepiHiH
nepekTepl HeridiHae. Tanmay KIMHUKAIBIK
TYPFBIJIAH MaHBI3BI HWHQEKIHS OIIAKTaphI
OoWpIHIIA OKYpri3uvial  (KaH aFbIMbl, 39p
HIBIFApY YKOJIJIApHI JKaHE T.0.).

VYakpIT apajbIKTaphl IIAPTTHI TYPJE
KapacCTHIPBUIBII, JUHAMUKAHBI CUMATTAY YIIIH
MalJajlaHbUIAbl: MaHAEMUAFa OEWIHT1 Ke3eH
(2019 xwurra peitin — 2020 KpLIABIH 0achl),
nangemMus kezeHi (2020-2021 xx.) JKOHE
MOCTHAaHASMUSUIBIK  Ke3eH (2022  kbuiiaH

Oacrar).
llepexxo30epdi  ipikmey  npoyeci.
bacrankpr KapUsUTaHBIMIAP b ipikTey

aTayinapbl MEH aHHOTAIMSUIapblH — Taljgay
HET131HIe KYprizui, oJlaH KeliH
MakajajlapAblH TOJBIK MOTIHAIK HYCKalaphbl
Oaranmanpl. JlyOnukaTTap CKpUHHHT KEe3€HIHE
NEHiH >KOUBLUIABI. AJBIN TacTay Kargailiapsl
cebenTepi  KOPCETUIE  OTBHIPBIN  TIPKEIIi
(caHOBIK JepeKTepAiH OOIMaybl, TaKbIPHIITKA
coiikec kenmeyi, Oip JepeKTep MAacCCHUBIH
KalTanan naiganany). KopsITbIHABI Tanaayra
29 nepexkkes3 eHri3iai.

Hepexmepdi  any  owcone  6HOe).
Enrizuiren XKapuslaHbIMIapaaH KeJeci
MOTIMETTEp ajJbIH/bI: OaKbIIAy JKBUIBI HEMECE
Ke3€H], 3epTTey KYPri3uireH enx Hemece oHip,
JIepeKkke3  Typi  (adFamikel — Kajgaranay
JepeKTepi, pelieH3usIIaHFaH MaKala, peTTeyIli
ecer), aHTUOMOTHUKTEP/I TYTBIHY
kepcerkimrepi  (DDD, DID, AWaRe
KYPBUIBIMBI), ~ aHTUMHMKPOOTBIK — TO3IMAUIIK
KOPCETKITEePi,  KIMHHUKAIBIK  KOHTEKCT
(cranoHApABIK HEMece aMOYIaTOPHSIIBIK
JIeHreil), CcoHAai-aKk YHUBIMAACTBIPYIIBUIBIK
daxTopnap, OHBIH IlIiHJE aHTHOMOTHUKTEPII
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OarapraManapbIHbIH
OakpLIay

YTBIMIIBI  KOJIJaHy
00mybl  XoHE  WMH(EKIHSIIBIK
Hrapaapel.

Jlepexmepoi cunmesoey dncane manoay.
3eprrey JU3aiHIapBIHAAFbI JKOHE
KOJIJIAaHBUTFAH ~ WHAMKATOPJIApAAFbl  alKbIH
reTepOreHITiKKe OaillaHBICTBI  (POPMAITBIBI
MeTa-Tangay — okyprizuimenmi.  Jlepexrepmi
HApPaTHBTIK CHHTE3/ICY KOJIJTaHBUTHII,
AHTUOMOTHKTEPI TYTBIHY KOHE
AHTUMHUKPOOTHIK TO3IMIUIIK KepceTKimTepi
VaKpIT Ke3eHJIepl MeH [eHCAyNbIK CaKTay

CEKTOpJIaphbl OoiibIHIIIa CaJIBICTBIPBIIIIBI,
>
=
g AHbIKTanfaH xasbanap*:
o OepekTtep 6azanapbiHaH (n =
o 540) ’
= PeecTtpniepaeH (n = oK)
1]
o

!

(n = 335)

!

Baranay ywiH cypaTbinfaH
TOnbIK M3aTiHAEp
(n =80)

'

IpikTey KputepunnepiHe

CKPVHWHI

MoTiHAep
(n=75)

- !

LLlonyra eHrisinreH septreynep
(n=29)

EHrisinreH 3epTreynepaid
XXapusinaHbiMaapbl
(n=29)

EHrisy

CKPUHUHITEH O©TKEeH a3banap >

COHJIali-aK HETI3T1 HOTHXKENIep KECTeNIK Typae
YKaJTbITIaHIbL.

Cananvl  6azanay o#cone IMUKATLIK
acnekminep. Crangaptrsl ROB-kypangapbin
naiiiasiana OTBIPBII JKYHeli KaTeliK ToyeKeliH
(dopMababl Oaranay KYpriziameni;
HOTIDKENIEP/II  MHTepIpeTanusiay  Ke3iHjae
JNEPEKTePIiH  CaJBICTHIPMATBUIBIFBI  MEH
KOPCETKIMTEeP i KOJDKETIMIUTIr meKTeyiepi
eckepiai. 3eprreyae TeK KapusIaHFaH KOHE
arperaTTajFraH JIepEKTEp
naiianaHblUIFaHIBIKTaH, ATHKATBIK
KOMUTETTIH MaKyJIJIaybl Tajlal eTUIMel.

CKPUHMUHT Ke3eHiHe AeniH XXOWbIFaH
*asbanap:

Oy6bnukatTtap xovbingel (n = 190)
ABTOMaTTaHAbBIPbLINFAH Kypangap apkpinbl
ColnKec emec Aen TaHblnFaH xasbanap (n =
HKOK)

Backa cebentepmeH xoublinFaH xasbanap (n
=15)

AnbIn TacTanfaH xasb6anap**
(n =255)

AnblHGaraH TonbIK MaTiIHAEP
(n=59)

coMKecTiri 6aranaHfaH TonblK, |—— p
2-ceben: TakbIpbInka caikec kenmeyi (COVID-19 /

AnbIn TacTanfaH TonbIK MaTiHAEp:
1-ce6en: caHablK AepekTepaid 6onmaybl (n = 28)

AMT cankecciagiri) (n = 12)
3-ceben: AepekTep KUbIHTbIFbIHbIH, KakTanaHybl
(TonbIFbIpak HycKka cakTangbl) (n = 6)
oHe T.6.

1-cyper. PRISMA-2020 (v1) ychiHBIMIapbIHa COUKEC MI0JTY YIIH JepeKKe3aep/Il ipiKTey aFbIHbI

Hoaruxeep.

Aumubuomuxkmepoi mMYmuvlHy JiCIHE
AHMUMUKPOOMBLK, MO3IMOLIKMIY dHcahanowik
ypoicmepi. Tlangemusira AeWiHTI Ke3eHJE

AHTUOMOTUKTEP/I1 QNeMIIK JeHrenae
TYTBIHYJIBIH TYPAKThl ©Cyl OalKasabl: >KaJIbl
kesnemi mamameH 16%-ra aprtel — 2016
KbUIFb 29,5 Mapa DDD-nan 2023 xbuiel 34,3
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wipa DDD-ra neitin, Oy opramia TOYMIKTIiK
kepcerkimTiy 13,7-nen 15,2 DID-ke neitin
ecyine coiikec keneai. 2016-2019 xbinmapbl
TYTBIHYJIBIH ©Cyl Heri3iHeH TaObIChl TOMEH
KOHE opTaiua engepre ToH 6osl (+9,8%), an
TaOBICHl JKOFaphl eNAepAe KOPCETKIITEPIiH
temeHaeyi Oaikanaer (—5,8%) [12]. 2018—
2019 xpuimapei-ak  Access  CaHATBIHJAFbI
anTuOnoTHKTepaiH yieci JJ[¥ Oenrineren
MakcaTThl aeHreuneH (60%) TemeH OObIM
KaJbl, all TYThIHY KypbUIbIMBIHAAa Watch
CaHATBIHAAFBl TIperaparTap OachkiM OOJIIBI
[13,14].

2019 xputra Kapail aHTUMHUKPOOTBIK
TO3IMIUTIKTIH ~ >kahaHABIK  aybIpTHAIBIFbI
KOFapbl JICHTeWJe CHUNATTAIABI: [IaMaMeH
1,27 MiaH emiM jKarmaibl TIKeJIeH To3IMIl
OaKTepHsUTBIK MHQEKIUsIIapMeH OalIaHbICTHI
0O0JIOBI, all >KaJIbl OaHIaHBICTHI OJIIM CaHBI
4,95 mmH-ra xerti [2]. GLASS xyileciHin
JEpEeKTEpIHE CoWKec, MaHJAeMHsSFa JCHIHTI
Ke3eHJe TO3IMIUIIKTIH MeIuaHalbIK ICHIEH1
Escherichia  coli  ymian  III  Oysn
nedamocnopunaepine mamamen 42%-1b1, an
MRSA ymin mamamen 35%-ab1 Kypaast (76
en gepekrtepi Oowbiama). E. coli ko3msipran
39p HIbIFapy KOJIJAPBIHBIH
MH(EKIUSIIaPBIHBIH mamMaMeH 20%-51
CTaHJAPTTHl MEPOpalIbJbl TEpamusra xKayamn
oepmeren, an  Klebsiella  pneumoniae
Ce3IMTANIBIKTBIH aWKbIH TOMEHJEYIH, OHBIH
10081501 (S KapOaneHemepre TO3IMALTIKT1
kepceTTi [14].

COVID-19 mamaeMusicel Ke3€HIHIE
(2020-2021 KK.) AHTUOMOTHUKTEPII
TYTBIHYJIAFbl ©3repicTep OipKesKi 00JIFaH KOK.
2020 xpUIBI  TAOBICHI JKOFapbl Oipkarap
enjepae aHTUOMOTHUKTEpJi TaralbIHIAYbIH
YKAJIITbI CaHbI QI TBIHF B KBITMEH
canbicThipranga 17-18%-ra TeMeHzereH, ai
TaOBICBI TOMEH jkoHEe oprtama enjaepae 2021
KBUTBI KalTamaH ecim Tipkenmi. 2021-2022
KbUI1IApbl jKahaHABIK TYTBIHY KOpPCETKIITepi
KalTaJaH ecy TpaeKTOPHACBhIHA opanabl [12].
2022 sxbimel GLASS nepexrepi 6oiibiHiIa (60
en) AaHTHOUOTHKTEP/I1 TYTBIHYIbIH
Meauananslk aeHreii 18,3 DID (apanbik 7,7—
67,7 DID) Kypanpl, €H K0Fapbl KOPCETKIILITED
Onrycrik-1erpic  A3us  ennepinge (~26,6
DID) xone Ibirbic JXKepopTa TeHi31 eHipiHIe
(~23,0 DID) tipkenmi [14].

CranmoHaprnap AeHreWiHAe MaHIeMUs
keseHinme COVID-19 06ap mnanueHTTepre
AHTHOUOTHKTEP/I TaFalbIHAAYABIH KOFaphl

KUUTITT  TipKenai, Oyl  KemopTalbIKTHI
HYKTEITIK 3epTTeynep HOTHKeNepiMeH
pacTairaH [15]. ConbIMeH Karap
MMaHJEMUSHBIH eKIHIII SKBLIIBIHIA
aypyxaHailmiiik  WHQEKIUSIApAblH, OHBIH
1ringe TO3IMIl MUKPOOPTaHU3MIEPICH

TYBIHIAFaH JKarJalimapablH ecyl OalKabl
[16]. TaraiibiHgay  KypbUIBIMBIHAA  KE€H
CIEKTpPJII TpenaparTaplblH, OHBIH INIIHJE
MakpoJmarepAiH (acipece azurpomuiuH), Il
OybIH 1iehaioCiopUHIEPIIH KOHE
dbTopXuHONIOHIAPABIH Yieci apTTei; 2020-—
2021 xpu1gapbl MaKpOJIMATEPl TYTBIHYIBIH
ecyl COVID-19 CBIPKATTaHYIIBLIBIFbI
TOJIKBIHIapbIMEH KOoppemsiuusiiansl [17,18].
2022 SKBUIIBIH KOPBITBIHBICHI
OOMBIHIIIA Access CaHATBHIHIAFbI
AHTUOMOTHKTEP/IIH yJieci >kahaHIbIK KeIeMHIH
mamaMeH 52%-bIH  Kypaael, an Watch
caHaThIHAAFbl mpemnaparTap 45%-maH acThl;
Access OoibIHIIIa MaKCATThl KOPCETKIIITEPre
60 enmig Ttex 19-v1 raHa xerri. 2023 XpuIra
Kapail aHTUOMOTUKTEpAl >kahaHABIK TYTHIHY
JIEHr el [MaHIEMUAFA JIEHIHT1
KOPCETKIMTEPICH achim TycTi [12].
[TocTnaHaEMUSAIIBIK KE3€HJIE TYTHIHY
KYPBUTBIMBIHBIH Watch CaHATBIHIAFbI
AHTUOMOTHKTEP >KaFbIHA BIFBICYBI CaKTaJIbl,
an Access yJeci )KeTKUTIKCI3 JIeHren/Ie Kaabl
[14]. baceiM maTorenaep OOMBIHIIIA TOIIMILTIK
yieci sxkorapsl KyiiHne cakranabl: 2020-2022
KBIIIAphl KaH arbIMbIHaH Oejinred E. coli
M30JISITTApbIHBIH  JKapThiCbIHAH actambl 111
OybIH nedanocrnopunaepre To3imai 6oasl, K.
pneumoniae  mramMaapelHBIH  Oip  Oeuriri
KapOaneHeMasajiap OHIIpeTiH1 aHBIKTAIJIbI, aJl
MRSA neHreili TypakThl TYpAe KOFaphbl
KepceTkimTepae cakranael [1,14]. ¥xkcac
ypaictep Eypomanbik  3mHIeMUOIOTHSIIBIK
KaJarajay JepeKkTepiMeH Jie pactaiisl [19].
Kazaxcman Pecnybnuxacvinoazol
anmubuomukmepdi natioanany oicone AMT
oouvinwa ynmmulx Oepexkmep. Ilanaemusira
neitinri kezegae Kazakcran PecmyOonukaceinia
xKyhemik antuOuotukrepai (JO1)  sxanmbl
TyThiHy JneHreiti 12-13 DID (2019 xbin)
nramMacbiHAa Oarananabl. TYTBIHY KYPBUIBIMBI
Watch  canatbiHAarel  aHTUOMOTHUKTEPHIH
0achIMIBIFBIMEH CHIATTAIILI KoHE Access
yiecinin 2017-2019 >xpuigapsl 11aMameH
39%-nan 30%-ra aeiiin ToMEHeyi OalfKall IbI.
[Tangemus KE3CHIHJIE JKAJIIIBI
kepcetkim 2020 xwutel 14,47 DID eH xorapsl
nenreiire  skerti, 2021  KBUIBL  JKOFapbl
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JIeHreiae cakramabl koHe 2022 xbpuisl 10,87
DID-ke neitin Tomenneni; 2019-2022 xwinmap
apalbIFbIHAFBl  OpTalla > KBUIABIK —©3repy
KapkbiHbl AAPC = —2,45% xypanusl [9].
2020-2021 >xpuimapsl enje eH IKui
KOJITAaHBUTFAaH aHTUOMOTHKTEP a3WTPOMMIIVH,
1e(pTPUAKCOH KOHE IUITPOPIOKCAIIH OOJIIbI,
oylapabiH Oapnbirel Watch caHaThiHA jKaTajbl

[9]. Crauunonap JKaranbIHIa
MHTHOUTOpIapMEH KOpFaJIFaH
MEHUIWUTMHACP  MEH  KapOarmeHeMmepi

KOJITAaHYJIBIH ~ KeHEerol  Oaifkanasl; AKTeOe
KaJIaChIHJIaFbl KOTICAJIABI CTAIlHOHAPIIAP IBIH
OipiHze Access CaHATBHIH/IAFbI
aHTHOMOTHKTEpAIH  yieci 2019  XbuiFsl
mamameH 39%-nan 2020-2021 xbuigapsr 22—
28%-ra neitiH TeMeHnereH, anm Watch yreci
72%-ra neiiin aptkan [18]. ¥ ATTHIK JeHrei e
Watch canarsianarsr npenapatrap 2019-2023
XKbUTIap O0HBI 0aChIM OOJIBI, a1 OCHI TOIITAFbI
€H JKMl TaralbIHIAIaTBIH OeC aHTHOMOTHKTI
KaOpU1garaH nanueHTTep caHbl 2019 KbUFBI
mamamesn 72,6 meiHHaH 2023 keuIel 94,6
MBIHFA JICHiH apTThI [9].

ITocTmanaeMUSIIBIK Ke3eH/Ie
Kazakcranma Access CaHaATHIHIAFEI
aHTUOMOTHUKTEPIH Yyieci ycbiHbUFaH 60%
JIEHreliiHeH TOMEH OO0JIBI Kaiasl, Watch ToObI
0aChIMIBIKKA ne 0O0JIIEI. Reserve
CaHATBIHJAFbl  AHTUOWMOTHKTEPAl  KOJJIAaHY
KaIMbl — aJFaHfa  IIEKTeyJll  JICHrennie
CaKTaJFaHbIMEH, OJIapJAbIH OIpTIHAEN apTy
ypaici OailKamapl. AJFAIIKbl MEIUITUHAIBIK-
CaHUTAPHUSUIBIK KOMEK JCHTCHIHEe apHalFaH
MOJIENBICY HOTWKETEpi OolbIHIIIA,
WHEPUUSIIBIK crieHapuii ke3inge 2030 xpLira
Kapai Access yieci mamamed 34%-ra JneliH
temenzen, Watch vyneci 65%-man  acysl
MYMKiH [20].

Cektopnap OeiiHiCIHIIE TYTHIHYIBIH
Heri3ri KeieMi aMmOyIaTOPUAIBIK JACHrelre
tuecimi 6ongel, anaitna 2020-2021 xpuigapbl
ipi aypyxaHaJlap/ibIH UHQEKISIIBIK
CTallOHapJIapFa KalTa Oeitimzenyine
OalimaHBICTHl CTAallMOHApJapJa KeH CHEeKTpi
AHTHOUOTHKTEP/I TaFalbIHAAY KYpT apTThl
[18,21].

Kazakcran PecryOnmkachiHIaFbI
AHTUMHUKPOOTHIK TO3IMILITIK OOMBIHIIIA
nepekrep (parmeHrtapisl cumnatka ue. Komma
0ap Jepekke3iep CTAallMOHAp JKarAalbIHa
MRSA, ESBL-npoaykiusiai TeiH
sHTEepoOaKTepusuiap, conaai-ak E. coli sxone
K. pneumoniae YLIiH I OybIH

e anocnopuHaepine KOHE
GTOpXUHOJOHAApFA TO3IMIAUIIK JICHICHIHIH
JKOFaphl ekeHiH kepcereni [14,22].
Kahanowvix scone ynmmolg ypoicmepoi
canvicmoipy. KahaHIbIK  JKOHE  YITTBIK
JIEpeKTepAl CalbICTBIPY YKcac yJiriurepai
AHBIKTA/BI: TAHJACMHUSFA JCHIHTT Ke3CHJe

QHTHUOMOTUKTEPAl  TYTBIHYIBIH  JKOFaphbI
O6azanmpik  geHreiti, 2020-2021  xpuIAApHI
TaralbIHAAY KYPBUIBIMBIHBIH Watch

CaHATBIHJAFbl AaHTUOMOTHKTED JKaFbIHA AKBIH
BIFBICYBl  koHEe  2022-2024  xplngapsl
KOPCETKIIUTEPAIH  IlIiHapa  TYpaKTaHYBI.
ConbIMeH Kartap, xahaHIBIK JeHreiiae e,
Kazakcran PecnyOnukaceinga pa  OackiM
OaKTepUaIbIK aToreHep OOMBIHIIIA
TO3IMIUTIKTIH ~ KOFaphl  YJe€Ci  CaKTaJJabl
[1,9,12].

Taakeliay.  XaublKapaiablK — KOHE
YITTBHIK nepekrepai cansicteipy COVID-19
MaHACMHUSICHIHBIH aHTHOAKTEPHAIIBI TEPAITHSI
TOXKIpHOECT MEH aHTUMHKPOOTHIK TO3IMILTIK
TUHAMUKACBIH/IA MaHBI3[IBI OETOYPHIC KE3€H
OomraneiH  pactaiiapl. COVID-19  6ap
NalUeHTTepAe  pacTajFaH  OaKTepHSUIBIK
KOCAJKbl HMHQEKIMSUIAPJbIH KUUIIIT TOMEH
OoJraHbIHA KapamacTaH, KITMHUKAJIBIK
TOXKIpuOEIe AHTUOMOTUKTEP/I1 JKarman
TaFalbIHAAY CaKTalAbl, Oyl OaKTepUSIIBIK
HNOMYJSILMSIIIAPFa  CEJIeKTHUBTI  KbICHBIMHBIH
KYIICIOIHEe  KoHE  Te3iMjal  ITamMJapblH
TapanxyblHa bIKHAI eTTi [23,24].

Kazakcran PecnyOnumkachl yiniH e
yKcac ypaic TOH: 2020 JKbUITBI
AHTUOMOTHKTEPAl TYTBIHYIABIH KYPT ©cCYi,
2021-2022 xpurmapbl KOFapbl JICHTCHIIIH
CaKTalybl >KOHE KYPBUIBIMHBIH KEH CHEKTpIi
mpenapaTrrap >KarblHA bIFBICYBl OalKaJbl.
Mopnenbaik  Oaranmaynap aHTHOMOTHKTEpIi
KOJJlaHy casicaTbl  OOWBIHIIA  MaKCaTThl
napasap OosMaraH Karanaa oy
e3repicTepliH TYpaKTaHbIl Kaly KaylliH
KepceTeni. AtanraH ypAicTep MaHIASMUSHBIH
eKIHII JKBIIBIHAA WHQOEKUUATBIK OaKplIay
KOPCETKIMTEPiHIH TOMEH/IEY1 MEH
aypyxaHailllik ~ MH(EKUusIapAblH  ecyiH
CUNIATTAWTBIH  XaJbIKAPANBIK JIEpEeKTepMEH
coiikec keneni [25].

AHBIKTaJIFaH e3repicrep TEK
TaFalbIHAAYyNapAbIH ~ JKalulbl  KOJEeMIiHIH
apTybIMEH FaHa eMecC, TYThIHY KYPBUTBIMBIHBIH
TpaHcOpMAIUSCBIMEH /1€  CHUMATTaJabl.
Kenteren enjepae, COHBIH iminae
Kazakcranma, Watch canatbiHa jKaTaThiH
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makpoauarep, III OysiH 1edanocrnopunaep
’KOHE PECHHUPATOPIBIK (DTOPXHUHOJIOHIAP/IBIH
yieciHiH apTybl Oaiikanael. [lanaeMusiHbIH
OacTamkpl ~ Ke3eHiHAEC OyFaH  JKEKeJereH
aHTUOAKTepUaJ/Ibl MpenapaTrTapiblH, acipece
A3UTPOMUIIMHHIH, BIKTHMAJI BHPYCKa KapChl
HEMece UMMYHOMOIYJISITOPIIBIK dCepi Typalibl
OoipKamaap BIKMAN €TTi, ajaiima Oyl KeiiH
paHIOMU3ALUSITAHFaH KJIMHUKAITBIK
3eprreynepae pacrainmansl [26]. Jlerenme,

KIMHUKAIBIK ~ TOKIPUOCHIH  WHEPIUSCHI,
0aKTePHSITBIK KOHE BUPYCTBIK
UHQEKIUSIIAP I KeJel aXbIpary
MYMKIHZIIMHIH ~ IIEKTeYIUIri, CoHAal-aK
MUKPOOHOJIOTUSIITBIK 3epTTeyJaepaAiH

KOJDKETIMAUTINIHIH TOMEHAIrT AMIUPUKAIIBIK
TaraibIHayJIapAbIH KOFaphl JEHIeHiH caKTall
TYP/JIBL.

Kocpimima (daktopnap peTiHae
CTallMOHAPJIAPJIBIH ITaMaJiaH ThIC JKYKTENTYI,
YKOCITAPJTBI 3epTXaHaAIBIK KBI3METTIH
KYMBICBIHBIH ~ OY3bUTYBl ~ JKOHE  aybIp
MAlUEHTTepJC  SMITMPUKAIBIK  Teparusra
KOPCETKITEPAIH  KEHEl  ocep  eTTi
Kahanapik  penrevime Oyn  2020-2022
XKBUIIAPBI KeHOIp aHTHOMOTHKTEP KIIACTaphIH
caTylblH ©cCyiMeH Karap Kypai, Oyi
(hapmareBTHKaIBIK JIEpEeKTEP i Tanaay
HOTWIKENepinae kepceTinren [17].

Kannbl anranga, atanrad (akropiap
TYTBIHY KYPBUIBIMBIHBIH Watch caHaTbIHIaFbI
npenapaTTap >KarblHa TYPaKThl BIFBICYBIH, all

OipkaTap cTarmoHapJiapaa Reserve
CaHATBIH/JIAFbl AHTUOMOTHUKTEPIIH OIpTIHICT
KOJITAaHBLTYBIH TYCIHAIpe/I, oy1

AHTUMHUKPOOTHIK TO3IMIUTIKTIH KaJbIITACYbI
TYPFBICBIHAH €peKIIe Kayill TOHIPEeIl.
COVID-19 mnangemuscbl cranygoHap
KarFJalbIHIAFbl ~ MHQEKIMSIIBIK  Oakbuiay
JKYHECIHIH 9JICI3 TYCTapblH alKbIH KOPCETTI.
Kepeyerrik KOPbI Kaiita Oeltinzey,
MEHUIIMHAIIBIK MIEPCOHATT MEH KEeKe KOPFaHbIC
KYpaJlAapbIHBIH TaMIIbUIBIFBI, COHIAM-aK aybIp
aFbIMIAFbI MaIeHTTep/ae WHBA3UBTI
apanacynap/siH xui xyprisityi MRSA, VRE
kKoHe Oacka Ja Te3IMAl MaToreHaAep/AeH
TybIHIaFaH HH(EKIUsUIapapl Koca ajFaHfa,
EKIHIITIK HO30KOMHAABIK HHPEKIUTapIbIH
namy KaymiH apTTeipasl. AKHI-TBIH YATTBIK
SMUAEMUOJIOTHSUIBIK ~ KaJaranay KyHeciHiH
nepekrepine coiikec, 2020 KbIIbI )KOHE OJaH
KeWIHIT Ke3eHJe  MEIUIMHAIBIK  KOMEK
KopceTyMeH  OaillaHbICThl  MH(EKIUsIIap
KOPCETKIIITEPIHIH aliTapibIKTan ecyi

TipKeIAi, Oy OJap/IbIH KOTHKBUIIBIK TOMEHICY
ypaiciHeH keiiH Oalikamael [25]. MyHpaii
YUBIMIIACTBIPYIIBUTBIK ~ KOHE  KIMHUKAJBIK
daxToprnap, TroCHUTANM3AIMS Y3aKThIFbIHBIH
apTybIMEH oOipre, aHTHOaKTEepHAIIbI
TEpaNUsSHBIH ~ CICKTPI  MEH  Y3aKThIFbIH
KEHEUTYTe BIKITAJ €Till, CEIEKTUBTI KbICHIM/IBI
KYIICHTIII, TO3IMIUTIKTIH KaJIBITITACYbIH
KENeNICTTI.

ANBIHFaH HOTIKETIEP VITTBIK
JICHCAyJBIK CaKTay »KyHeci YIIIH TikeJen
KoJgaHOanmel  MaHbpI3¥a ue.  bipinmiizeH,
KITMHUKAJTBIK XaTTamasapabl KaHaAPTY,
TepanusiHbl JAe3CKalalMsUIayIblH  KEepPriliKTi
ANrOPUTMIEPIH eHI'13y JKOHE
AHTUOAKTepHAIIBI  eMACY  KypPCTaphIHBIH
Y3aKTBIFBIH JKYHEN TYpAe ayIuTTey apKbLIbI
CTAllMOHAPIIBIK ~ JKOHE  aMOyJIaTOPHSUIBIK
JIEHTen e Access CaHaTBIHIAFbI
AHTUOMOTHKTEP/IIH YJIECIH MaKcaTThl Typle
KaJIblHa KENTIpy KaxKeT. AHTHUMHKPOOTHIK
cTroapamun  OarmapiaamanapeiHeiH  (AMS)
QHTUOUOTHKTEP/I  YTBIMCHI3  KOJIJAHY/AbI
azalTygarel  JKOHE  TO3IMIUIIKTIH  ecy
KApKBIHBIH OasynaTyaarbl THIMIUTIIT MeTa-
Tajaayaap HOTWXKEIepiMeH JoeacHreH [27].

ExinmrineH, aHTHOMOTHKTEPAl JKaJIIbl
TYTBIHYJ]a aMOYIaTOPHSIIBIK CEKTOPIBIH YJIeci
KOFapbl €KEHIH ecCKepe OTBIPBIN, >KeZel
pecupaTopiblK ~ BUPYCTHIK — MHGEKUUsIap
Ke3IH/e JAMAarHOCTHKAIIBIK aJrOpPUTMIEPAIH
MaHbI3bl 30p. OFaH KIMHUKAJBIK HEri3J1elreH
Karmainapaa okenen Oumomapkepnepai  (C-
PEaKTUBTI aKybI3, MPOKAJIBIUTOHUH JKOHE T.0.)
YTBIMIBI TMaijlanaHy, COHJai-aK pelenTTiK

OaKpLIaYy bl KYIICUTY JKaTajbl, oy1
«IPpODUITAKTHKAIIBIKY JKOHE Heri3ci3
TaFalbIHIAYNapabl  a3aiTyFa  MYMKIHJIIK

Oepeni [28]. Combimen karap, One Health
TY)KBIPBIMJAMachl  asChbIHAAQ CEKTOpapaIbIK
KaJarajgay/arbl allIaKThIKTapbl )KOK0 KaxeT,
OHBIH IIITHIE JIEHCAYJIbIK cakray,
BETEPUHAPUS, arPOOHEPKICINTIK CEKTOP KOHE
OKOJIOTHSUIBIK ~ MOHUTOPUHT  apachIHJAFbl
KepceTKimTepai yinectipy, Oyn «bipryTac
neHcaynblk» OoiibiHIa 2022-2026 KblLigapra
apHanraH bipieckeH ic-KUMBUI KOCHapbIHBIH
KaruaanapbiHa colikec keneni [29].

Kanmer ajFaHja, COVID-19
MaHAEMHUSICHl AaHTUOMOTUKTEPAl KOJIaHYAaFbl
KOJAChI3 YPAICTEeP/AiH KaTaau3aTopbl OOJIIbI:
UHQEKIMIBIK  OaKbUIayJbIH QJcipeyl MeH
JTUArHOCTHKAAAFel  KifipicTep >KarqaibIHIaa
TaFalbIHIANATBIH  Mpenaparrap KeJIeMiHiH
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apTybl KOHE CHEKTPIHIH KEHEI01
MUKPOOPraHU3M/IEPIe€ CENEKTHBTI KbICHIMJIBI
kymeiTTi. ConpiMeH Oipre Oys ypIicTepaiH
CakTaybl MIHACTTI eMec. AHTUMUKPOOTHIK
CTIOAPAUIMINTIH MAaKcaTThl OaraapiamMaiapbiH
icKe acwIpy, Kajarajay KYHeJlepiH KairblHa
KeNTIpy JKOHE CEeKTOpapasblK  YilecTipy
AQHTUOMOTUKTEPAl  TYTBIHY  KYPBUIBIMBIH
Kayinciz mpo¢uiabre KadhTa KENTIpyre >KOHE
AHTUMHUKPOOTHIK TO3IMIUIIK JIHHAMHKACHIH
TYpaKTaHJIBIpyFa MYMKIHJIIK Oepeii.
KopwbiTbinabl. Kypriziiren tannay
MaHJAEeMUsIFa JICHIHT1 )KOHE acipece MaH/IeMHUs
KE3CeHIH/Ie aHTHOMOTHKTEPI1 TYTBIHY
KYPBUIBIMBIHBIH K€H CHEKTPIIi MperaparTapra,
Heri3iHeH Watch caHaTbiHa Kapail bIFbICKaHBIH
KOpCeTTi, COHBIMEH KaTap CTaluoHap
>KarJanbpraaa Reserve CaHaTBIHJIAFbI
aHTHUOMOTHKTEPJl KOJJAHYIbIH ©cy YpJaici
cakranrad. byn  esrepicrep  xkahaHIbIK
neHreiie ae, Kazakcran Pecrybnukaceiaa na
0aceIM OakTepHaNIBIK MAaTOTEHICP apachlHIA
AHTUMHUKPOOTHIK ~ TO3IMIUIIKTIH  TYPaKThI

JKOFaphl JICHIeiMeH KaTap XYpAi.

COVID-19 manneMuschl aHbIKTaIFaH
KOJIAMCHI3 YPIICTePIIH KaTalu3aTopbl OOJIbI,
cebebi  AMMIHUPUKANBIK  aHTHOAKTEPHAIIIBI
TEpanusSHBIH KEHEI0l JKOHE CTalMOHapiapaa
UHQEKIHSITBIK OaKpLIaYIBIH ancipeyi
CEJIEKTUBTI KBICBIMIBI KYIIEHTTi. AJBIHFaH
JIEpEKTep AHTUOMOTHKTEPl, 9CIpece «COHFBI
pe3epB» MpenaparTapblH YTHIMCBHI3 KOJJIAHY
ONIApJBIH  THIMAUIIFIH ~ KOFAITy  KayIliH
apTTHIPATHIHBIH KOPCETE/I.

Ochbirad 0ailIaHBICTBI AaHTUMUKPOOTHIK
CTIOAPIINITI KYIIEUTY, ACCesS CaHaThIHIAFbl
AQHTUOMOTHKTEP/IIH YJECIH KaJllblHA KENTIpY
JKoHe AHTUMUKPOOTHIK TO3IMIUTIKKE
SMHUJIEMHUOJIOTUSIIBIK ~ KaJaranay sl  JIaMBITy
OolipIHINIA >KyHeni mapanap OacklM OarbITKa
alfHasmanpl. ATajfFaH TOCULAEPAl ICKE achIpy
MOCTHAHJIEMUSIIBIK Ke3eHJIe AMT
JTIMHAMUKACBIH TYpaKTaHIBIPYFa KOHE
JICHCAYJIBIK CaKTay KYWECIHIH TYPaKThUIBIFbIH
apTTHIpYyFa BIKMAJT €Tyl MyMKIH.

HCIIOJIb30BAHHUE PE3EPBHbIX AHTUBMOTHUKOB B YCJIOBUSIX CTAIUOHAPA
N EI'O CBA3b C POPMUPOBAHUEM AHTUMHUKPOBHOMU PESUCTEHTHOCTU.
OB30P JIMTEPATYPbI

HI.M.MoiibiH0aeBa, A.ATBIMTaHKbI3bI*, A.M.AcaH, A.M.AHap0ek
TOO Kazaxcmanckuit meouyurckuil ynueepcumem « BIIIO3», Kazaxcman, Anmamor

AHHOTANUA

AKTYalbHOCTb. AHTUMHKPOOHasi pe3ucTeHTHOCTh (AMP) ocraéres ogHON M3 KIIIOYEBBIX
yrpo3 ri00adbHOMY  3]IpaBOOXPAHEHUIO, BO MHOTOM OOYCIIOBJICHHOM HEpalHOHAJIbHBIM
IPUMEHEHHEM  aHTUOMOTHKOB, OCOOEHHO B  CTAallMOHApPHBIX  ycioBusAX. HaubGonburyro
00€eCIIOKOCHHOCTb BbI3bIBAET UCIOJIb30BAHNE AHTUOMOTUKOB KaTeropuu Reserve, npeaHa3HaueHHbIX
JUI JiedeHus WHQEKIUH, BbI3BaHHBIX MYJIbTUPE3UCTEHTHBIMM MAaTOT€HAMM, IOCKOJBbKY HX
HEOOOCHOBAaHHOE TpPHMEHEHHE YyCKOopsieT (OpMHUpPOBAaHUE YCTOMUMBOCTH UM  OrPaHUYMBACT
TepareBTUYECKUE BO3MOXKHOCTH cUCTeMBl 37apaBooxpaHeHus. [langemuss COVID-19 ycyryOuna
CYIIECTBYIOIIME MPOOJIEMbl PAIMOHAIBHOTO MCIIOJIb30BaHUSI AHTMOMOTHUKOB W HMH(EKIMOHHOTO
KOHTpOJIS, UYTO  aKTyalu3HpyeT  HEOOXOJUMOCTh  aHaliM3a  COBPEMEHHBIX  IaTTEPHOB
aHTUOMOTUKOTEPAIIUU U UX cBs3u ¢ AMP.

Leas wuccienoBaHusi — NPOAHAIM3HPOBATH HCMOJIb30BAHUE AHTUOMOTHKOB, BKJIIOYAs
npernaparsl KaTeropuu Reserve, B yCIOBUSAX CTallMOHapa U OLEHUTh UX CBs3b C (POPMHUPOBAHUEM
aHTUMUKPOOHOM Pe3nCTEeHTHOCTH Ha Ti00ansHOM ypoBHE U B Peciyonuke KazaxcraH.

Matepuajbl 1 MeTobI. [IpoBeEH HECUCTEMAaTHUECKUI ONUCAaTENbHbIN 0030p TUTEpaTypHI
C PJIEMEHTaMH CTPYKTYPUPOBAHHOI'O IOMCKAa B COOTBETCTBHM ¢ pekoMeHaanusmMu PRISMA-2020.
bubnuorpaduyecknii nouck BeinosHeH B 6azax PubMed, Web of Science u Google Scholar, a Takxe
C HCIIOJIb30BaHHEM MaTepualioB MexAyHaponHbix opranmsamuidi (BO3, CDC, ECDC) u
HAI[MOHANLHBIX TOKyMeHTOB PecmyOnuku Kazaxcran. B anamus Brmouanuch myOmukarnmu 2019—
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2024 rr., OTY4ETHl CHUCTEM DSIUAEMMOJIOIMYECKOIO Haja30pa U PEryISITOPHbIE JIOKYMEHTHI,
CoJIepKalIue KOJHMYECTBEHHBIC IOKa3arenu mnorpedneHuss antubmotukoB (DDD, DID,
kinaccupukamuss AWaRe) w/unu nanasie 1o AMP npHopHTETHBIX OakTepHATbHBIX ITaTOTCHOB.
[TpumeHEH HappaTUBHBIN CHHTE3 JaHHBIX; (POPMAIbHBINA MeTa-aHaIU3 He MPOBOAWICS. B UTOTOBBII
aHaJIN3 BKJIOYEHO 29 UCTOYHUKOB.

PesyabraTrel. Ha r1ino0anbHOM ypOBHE BBISBIEH YCTOMUYMBBIA pOCT HOTPEOICHUS
AQHTUOMOTHKOB B JIOKOBHUJHBIN TEPHOJ C BBIPRKEHHBIM CMEUICHHEM CTPYKTYphl Ha3HAUYECHUH B
cTopoHy npenaparoB kateropuu Watch, ycunmusmumces B 2020-2021 rr. B ctarimoHapHbBIX yCIOBHIX
MaHJAEMMsI COIIPOBOXKJANACh PACIIMPEHUEM SMIIMPUYECKON Tepanuu aHTUOMOTUKAMU HIMPOKOTO
CIEeKTpa JEHCTBHA W POCTOM BHYTPUOONBHMYHBIX HHOpeKuii. HecMoTps Ha dYacTHUHYIO
HOpMaJu3aluoo O0bEMOB MNOTpPEOJSEHUS B MOCTHAHAEMUYECKUI IEpUOJ, J10JiI AaHTUOMOTHKOB
kareropun Access BO MHOTMX CTpaHax, Bkitouyas PecnyOnuky Kaszaxcran, ocraBaiach Huke
PEKOMEHIyeMbIX 3HAU€HWM, TOTJla KaK MCIOJIb30BaHUE mpemnaparoB kateropuii Watch u Reserve
JEMOHCTPUPOBAJIO TEHACHLHIO K yBelndeHHto. OJHOBPEMEHHO COXPAaHSUIUCh BBICOKHME YPOBHU
AHTUMHUKPOOHON PE3UCTEHTHOCTH NMIPUOPUTETHBIX OaKTepraibHBIX MATOreHOB, BKIovas Escherichia
coli, Klebsiella pneumoniae 1 MRSA.

3akirouyenue. Pe3ynbratl 0030pa CBHJIETENBCTBYIOT O HEOJIArONPHUSATHBIX MU3MEHEHUSX B
CTPYKTYpE HCIIOJIb30BAHMSI AHTHOMOTHKOB B CTAallMOHAPHBIX YCIOBUSX, COIMPOBOXKIAIOIIUXCS
YCTOWYMBO BBICOKHMH YPOBHSIMU aHTUMHKPOOHOH pe3ucteHTHOCTH. HeobocHOBaHHOE paciiupeHue
NpUMEHEHHUs] aHTHOMOTHKOB Karteropuit Watch wu Reserve moBblmmaeTr prck yTpaThl HX
spdextuBHOCTU. [lonmydeHHble AaHHbIE MOTYEPKUBAIOT HEOOXOAMMOCTH YKPEIUIEHHS MpOTpamMmm
AHTUMHUKPOOHOTO CTIOAPAIINIIA, BOCCTAHOBIICHUS MPUOPUTETHOTO HCIOJIb30BAaHUS aHTHOMOTHKOB
Kateropuu ACCESS M pa3BUTHs cucTeM Hajazopa 3a AMP uis noBbieHHs] YCTOWYHMBOCTHA CUCTEMBI
3paBOOXPAHEHUS B IIOCTIAHAEMUYECKUN TIEPUO.

Knwoueswie cnosa: Anmumukpobuas pesucmenmuocms, aHmuouomuxu kamezopuu Reserve;
CMAayuoOHapHas MeOuyurHckas nomows, kiaccuguxayus AWaRe; nompebrenue anmubuomuros;
aHMuMuKkpoouwil cmioapowun, Pecnyoaiuxa Kazaxcman.

USE OF RESERVE ANTIBIOTICS IN HOSPITAL SETTINGS AND ITS ASSOCIATION
WITH THE DEVELOPMENT OF ANTIMICROBIAL RESISTANCE.
LITERATURE REVIEW

Sh.M. Moiynbayeva, A. Atymtaikyzy*, A.M. Asan, A.M. Anarbek
Kazakhstan Medical University “KSPH”, Almaty, Kazakhstan

Abstract

Background. Antimicrobial resistance (AMR) remains one of the major threats to global
public health and is largely driven by the irrational use of antibiotics, particularly in hospital settings.
Of particular concern is the use of Reserve antibiotics, which are intended for the treatment of
infections caused by multidrug-resistant pathogens, as their unjustified use accelerates the
development of resistance and limits future therapeutic options. The COVID-19 pandemic has
exacerbated existing challenges related to rational antibiotic use and infection control, highlighting
the need to analyze current patterns of antibiotic therapy and their association with AMR.

Objective. To analyze the use of antibiotics, including Reserve antibiotics, in hospital settings
and to assess their association with the development of antimicrobial resistance at the global level and
in the Republic of Kazakhstan.

Materials and Methods. A nonsystematic descriptive literature review with elements of a
structured search was conducted in accordance with the PRISMA-2020 guidelines. Bibliographic
searches were performed in PubMed, Web of Science, and Google Scholar, as well as through
materials from international organizations (WHO, CDC, ECDC) and national regulatory documents

I_7 11



of the Republic of Kazakhstan. Publications from 2019-2024, surveillance reports, and regulatory
documents containing quantitative indicators of antibiotic consumption (DDD, DID, AWaRe
classification) and/or data on AMR in priority bacterial pathogens were included. Narrative data
synthesis was applied; no formal meta-analysis was performed. A total of 29 sources were included
in the final analysis.

Results. At the global level, a steady increase in antibiotic consumption was observed in the
pre-pandemic period, accompanied by a marked shift in prescribing patterns toward Watch
antibiotics, which intensified during 2020-2021. In hospital settings, the pandemic was associated
with expanded empirical use of broad-spectrum antibiotics and an increase in healthcare-associated
infections. Despite partial normalization of overall antibiotic consumption in the post-pandemic
period, the proportion of Access antibiotics remained below recommended levels in many countries,
including the Republic of Kazakhstan, while the use of Watch and Reserve antibiotics showed an
increasing trend. At the same time, high levels of antimicrobial resistance persisted among priority
bacterial pathogens, including Escherichia coli, Klebsiella pneumoniae, and methicillin-resistant
Staphylococcus aureus (MRSA).

Conclusion. The findings indicate unfavorable changes in the structure of antibiotic use in
hospital settings, accompanied by persistently high levels of antimicrobial resistance. The unjustified
expansion of Watch and Reserve antibiotic use increases the risk of losing their effectiveness. These
results underscore the need to strengthen antimicrobial stewardship programs, restore the priority use
of Access antibiotics, and enhance AMR surveillance systems to improve the resilience of healthcare
systems in the post-pandemic period.

Keywords: Antimicrobial resistance; Reserve antibiotics; Hospital setting; AWaRe
classification; Antibiotic consumption; Antimicrobial stewardship; Republic of Kazakhstan.

Koananbliran neduerrep:

1. Antimicrobial resistance [Dnektponnsiii pecypc]. URL: https://www.who.int/news-
room/fact-sheets/detail/antimicrobial-resistance (mata obparmenus: 06.10.2025).
2. Murray C.J.L. u mp. Global burden of bacterial antimicrobial resistance in 2019: a

systematic analysis // The Lancet. 2022. T. 399, Ne 10325. C. 629-655.

3. O’Neill J. Tackling Drug-Resistant Infections Globally: Final Report and
Recommendations.

4. WHO reports widespread overuse of antibiotics in patients hospitalized with COVID-
19 [Onekrponnsiii  pecypc]. URL: https://www.who.int/news/item/26-04-2024-who-reports-
widespread-overuse-of-antibiotics-in-patients--hospitalized-with-covid-19  (mata  oGpamicHus:
07.10.2025).

5. Langford B.J. u ap. Antibiotic prescribing in patients with COVID-19: rapid review
and meta-analysis // Clinical Microbiology and Infection. 2021. T. 27, Ne 4. C. 520-531.

6. CDC. COVID-19 & Antimicrobial Resistance [Daexkrpounsiii pecype] //
Antimicrobial Resistance. 2025. URL: https://www.cdc.gov/antimicrobial-resistance/data-
research/threats/COVID-19.html (gara obparuenus: 07.10.2025).

7. United Nations General Assembly. Political Declaration of the High-level Meeting on
Antimicrobial Resistance. 9 Sep 2024.

8. OECD. Embracing a One Health Framework to Fight Antimicrobial Resistance.
OECD, 2023.

9. Semenova Y. u ap. A Nationwide Evaluation of Antibiotic Consumption in
Kazakhstan from 2019 to 2023 // Antibiotics. 2024. T. 13, Ne 12. C. 1123.

10. Semenova Y. u gp. Knowledge, Attitudes, and Practices towards Antibiotics,
Antimicrobial Resistance, and Antibiotic Consumption in the Population of Kazakhstan // Antibiotics.
2024. T. 13, Ne 8. C. 718.

11. MunucrepcTBO 3apaBooxpaHeHuss PecnyOnuku Kazaxcran. JloposkHas kapTa 1o
CIEP’KUBAHUIO YCTOMYMBOCTH K MPOTUBOMUKPOOHBIM npenaparaM B PK Ha 2023-2027 rr. Acrana:
M3 PK; 2022.

12. Klein E.Y. u mp. Global trends in antibiotic consumption during 2016—2023 and future

[ 7 L




projections through 2030 // Proc. Natl. Acad. Sci. U.S.A. 2024. T. 121, Ne 49. C. €2411919121.

13. 2019 WHO AWaRe Classification Database of Antibiotics for evaluation and
monitoring of use [DnexTponHbIit pecypc]. URL:
https://www.who.int/publications/i/item/ WHOEMPIAU2019.11 (nara o6pamenus: 03.10.2025).

14. Global antimicrobial resistance and use surveillance system (GLASS) report: 2022
[Dnextponnsiit  pecypc]. URL: https://www.who.int/publications/i/item/9789240062702 (nara
obpamenus: 03.10.2025).

15. Papst L. u ap. Antimicrobial Use in Hospitalised Patients with COVID-19: An
International Multicentre Point-Prevalence Study // Antibiotics. 2022. T. 11, Ne 2. C. 176.

16. Lastinger L.M. u ap. Continued increases in the incidence of healthcare-associated
infection (HAI) during the second year of the coronavirus disease 2019 (COVID-19) pandemic //
Infect. Control Hosp. Epidemiol. 2023. T. 44, Ne 6. C. 997-1001.

17. Nandi A., Pecetta S., Bloom D.E. Global antibiotic use during the COVID-19
pandemic: analysis of pharmaceutical sales data from 71 countries, 2020-2022 // eClinicalMedicine.
2023. T. 57. C. 101848.

18. Balapasheva A.A. u ap. Pharmacoepidemiological Analysis of Antibacterial Agents
Used in a Provisional Hospital in Aktobe, Kazakhstan, in the Context of COVID-19: A Comparison
with the Pre-Pandemic Period // Antibiotics. 2023. T. 12, Ne 11. C. 1596.

19. European Centre for Disease Prevention and Control (ECDC). Antimicrobial
resistance in the EU/EEA (EARS-Net) — Annual Epidemiological Report 2022. Stockholm: ECDC;
2022. 2023.

20. Akhmetova K. u ap. Trends in ‘Watch’ and ‘Reserve’ Antibiotic Use in Primary Care
in Kazakhstan: The Imperative for Enhancing Stewardship Strategies // Antibiotics. 2025. T. 14, Ne
10. C. 963.

21. Balapasheva A. u ap. Comparative assessment of antibacterial drugs used at the hos-
pital level before and during COVID-19, according to the WHO AWaRe classification. In Review,
2024.

22. I'moGanpHas 6aza JaHHBIX TSI OTCIICKUBAHUST YCTOMYMBOCTH K MPOTUBOMHUKPOOHBIM
npenapatam (AMR) OmnpocuHuk camoonienku ctpad (TrACSS) [Onextponssiii pecypc]. URL:
https://www.amrcountryprogress.org/country/kazakhstan/ (mara oopamenus: 06.10.2025).

23. Rawson T.M., Wilson R.C., Holmes A. Understanding the role of bacterial and fungal
infection in COVID-19 // Clinical Microbiology and Infection. 2021. T. 27, Ne 1. C. 9-11.

24.  Vaughn V.M. u np. EMPIRIC ANTIBACTERIAL THERAPY AND COMMUNITY -
ONSET BACTERIAL CO-INFECTION IN PATIENTS HOSPITALIZED WITH COVID-19: A
MULTI-HOSPITAL COHORT STUDY.

25.  Weiner-Lastinger L.M. u ap. The impact of coronavirus disease 2019 (COVID-19) on
healthcare-associated infections in 2020: A summary of data reported to the National Healthcare
Safety Network // Infect. Control Hosp. Epidemiol. 2022. T. 43, Ne 1. C. 12-25.

26.  Abaleke E. u ap. Azithromycin in patients admitted to hospital with COVID-19
(RECOVERY): a randomised, controlled, open-label, platform trial / The Lancet. 2021. T. 397, Ne
10274. C. 605-612.

27. Davey P. u ap. interventions to improve antibiotic prescribing practices for hospital
inpatients (updated protocol) // Cochrane Database Syst Rev. 2017. T. 2017, Ne 2. C. CD011236.

28.  Aabenhus R. u gp. Biomarkers as point-of-care tests to guide prescription of
antibiotics in patients with acute respiratory infections in primary care // Cochrane Database of
Systematic Reviews. 2014. Ne 11.

29. Organization W.H. u ap. One Health Joint Plan of Action (2022-2026): working
together for the health of humans, animals, plants and the environment. World Health Organization,
2022. 86 c.

73

[ L



Mpyooenep Kaxkmui2vlcol

Asmopaap ocvl maxanaza kameicmsl Myooenep KakmvleblCblHbIY HCOK eKeHIH MANIMOeOl.

Aemopnapowviy yneci

HIM. Motivinbaesa - 3epmmey mynHcbipblMOAMACbl MeH OU3AUHBIH 23IpJey, MaKcammapbl
MeH MIHOemmepiH anblKmay, blibiMu 20eduemmepdi ipikmey JicoHe manday, MaxKaiauvly Hezizel
MIMIHIH dcazy, Hamuoicenepoi JHcyueney HeaHe UHMepnpemayusndy.

0. Amuimmaikpizel - i30ey  CMpameusiCblH  a3ipaeyee  KAmwvicy, — eHei3iieeH
AHCAPUANAHBIMOAPOLL  IDIKMeEY  JcoHe CblHU  Oazanay, Hamudxcenepoi manoay:a Kamvicy,
«Mamepuanoap men adicmep» xcane «Homuowcenep» 6onimoepin oaiibiHoay .
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ACCESSIBILITY AND QUALITY OF MEDICAL CARE AS INDICATORS OF THE
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Abstract

Background. Improving the accessibility and quality of primary health care (PHC) is a central
priority of contemporary health system modernization and an essential condition for ensuring
sustainable population health outcomes. Despite ongoing organizational and digital reforms, PHC
systems continue to face persistent structural challenges, including workforce shortages, high
professional workload, inefficient resource utilization, and territorial inequalities in access to medical
services, particularly in rural and remote areas.

Aim. To analyze the key determinants influencing the accessibility and quality of medical care
at the PHC level and to assess the potential contribution of organizational and digital innovations to
strengthening health system sustainability.

Methods. A scoping analytical literature review was conducted based on international and
national scientific publications, policy documents of the World Health Organization and the
Organisation for Economic Co-operation and Development, and regulatory materials of the Republic
of Kazakhstan. The search included open-access databases and official institutional sources covering
the period from 2017 to 2025. The analytical framework combined content, comparative, and systems
analysis to synthesize evidence on workforce capacity, financing mechanisms, organizational models,
and digital health interventions.

Results. The accessibility and quality of PHC were found to be shaped by the complex
interaction of financial, workforce, organizational, and regulatory determinants. Workforce shortages
and excessive workload of medical personnel substantially limit service availability, particularly in
rural settings. International experience indicates that isolated financial incentives have limited
effectiveness, whereas integrated strategies combining workforce policy, social support measures,
intersectoral collaboration, and digital health technologies contribute to improved system resilience.
The implementation of telemedicine and patient-oriented digital services enhances continuity of care
and reduces geographic barriers to access.

Conclusion. Ensuring equitable access to high-quality primary health care requires a
comprehensive system-level approach integrating sustainable financing, effective workforce
development, organizational optimization, and digital transformation. Such integrated policies can
strengthen the sustainability of PHC systems and contribute to reducing territorial and social
inequalities in health care access.

Keywords: primary health care; accessibility of medical care; health workforce; rural health;
digital health; telemedicine.

Introduction. Accessibility and quality principle of sustainable health system

of medical care are widely recognized as
fundamental priorities of contemporary public
health policy and as key determinants of
population  health  outcomes.  Ensuring
equitable access to health services regardless
of place of residence, socioeconomic status, or
territorial characteristics represents a core

development and corresponds to international
policy frameworks promoted by the World
Health Organization, including the concepts of
universal health coverage and health equity.

In the context of ongoing health system
reforms, the issue of economic sustainability
has become particularly important. Insmljﬂcient




or unstable financing of the health sector may
directly affect the quality and availability of
medical services and contribute to the growth
of out-of-pocket health expenditures among
the population. These processes, in turn, tend
to reinforce existing social and territorial
inequalities in access to care. Such disparities
are observed not only in rural areas but also in
certain urban settings; however, they are most
pronounced in regions characterized by limited
health infrastructure and shortages of qualified
health personnel.

Human resources for health remain one
of the most critical factors influencing the
accessibility and quality of medical services.
Workforce shortages, uneven distribution of
medical professionals between urban and rural
areas, professional burnout, and limited
attractiveness of working conditions create
systemic barriers to effective health care
delivery. In this regard, the role of state
workforce policy is increasing, particularly in
relation to the development of integrated
strategies  involving  public  authorities,
educational institutions, and employers.
Sustainable  mechanisms  for training,
recruitment, and retention of health personnel
are essential for strengthening the resilience
and performance of health systems.

At the same time, improving
accessibility and quality of medical care
increasingly depends on the implementation of
innovative organizational and technological
solutions. The strengthening of primary health
care, the digital transformation of health
services, the introduction of telemedicine
technologies, and the expansion of mobile
models of care delivery are regarded as
important tools for reducing territorial barriers
and improving system efficiency, especially
under conditions of limited resources.

Given the multidimensional nature of
accessibility and quality of medical care, a
comprehensive analytical assessment of these
issues is of considerable relevance from the
perspectives of public health, economic
efficiency, and social equity. Such analysis is
necessary to identify priority directions for
health system modernization aimed at ensuring
long-term sustainability and improving health
outcomes among both rural and urban
populations.

The aim of the present study was to
analyze key determinants of accessibility and

quality of medical care in contemporary health
systems, with particular attention to workforce,
financial, and organizational factors, and to
identify priority directions for sectoral
modernization in the context of urban—rural
differences.

Materials and Methods. This study
was designed as a scoping analytical
literature review aimed at examining
structural determinants of accessibility and
sustainability of primary health care (PHC) in
both urban and rural contexts. The review
approach was selected due to the
multidimensional nature of the research topic,
which encompasses organizational, workforce-
related, financial, and technological aspects of
health system functioning.

The analytical framework was based on
the synthesis of scientific publications,
international policy documents, and national
regulatory materials. The source base included
official documents of the Ministry of Health of
the Republic of Kazakhstan and the Office of
the Prime Minister of the Republic of
Kazakhstan, conceptual frameworks and
analytical reports developed by the World
Health Organization and the United Nations, as
well as peer-reviewed studies by domestic and
international ~ authors  addressing  the
organization of primary health care, health
workforce capacity, territorial inequalities in
access to medical services, professional
burnout among health workers, and the digital
transformation of health systems.

A structured search for relevant sources
was conducted using open-access electronic
databases and official institutional websites.
The main information sources included
CyberLeninka and Scopus, as well as the
official websites of international organizations
and national governmental bodies. The search
covered publications issued between 2017 and
2025 and included materials published in
English and Russian.

Sources were selected based on their
relevance to the study objectives and their
contribution to understanding the determinants
of accessibility and quality of medical care.
The review incorporated peer-reviewed
research articles, analytical reports, strategic
policy documents, and official statistical
materials. Publications focused exclusively on
clinical aspects without implications for health
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system organization were excluded from the
analysis.

The analytical strategy combined
content analysis, used to identify key thematic
categories related to workforce sustainability,
financing mechanisms, organizational models
of service delivery, and digital health solutions;
comparative analysis, applied to examine
differences between urban and rural settings
and to synthesize international experience; and
systems analysis, employed to interpret
interrelationships between structural
determinants of accessibility and the
sustainability of health systems.

The study was non-interventional and
based exclusively on the analysis of publicly
available sources; therefore, formal ethical
approval was not required.

Results. Ensuring accessible and high-
quality medical care remains a major global
public health challenge. According to
assessments by the World Health
Organization, insufficient investment in the
training and support of the health workforce,
shortages of medical personnel, migration of
qualified specialists, and the uneven territorial
distribution of resources significantly limit the
effectiveness of health systems [1].

In addition, deteriorating infrastructure,
restricted  opportunities  for  continuing
professional development, and organizational
deficiencies in service delivery contribute to
diagnostic and therapeutic errors and
negatively affect the quality of medical care,
particularly in low- and middle-income
countries [2-3]. Increasing epidemiological
pressures and demographic changes further
intensify the demand for health services, while
financing mechanisms continue to play a
central role in shaping models of care provision
and determining broader social policy
priorities [4].

Primary health care (PHC) is widely
recognized as a key level for improving access
to medical services among socially vulnerable
population groups. Patients with chronic
diseases, older adults living alone, people with
disabilities, and individuals with low income
are more likely to experience barriers to timely
care. Strengthening communication and
feedback between patients and primary care
providers has been shown to improve service
utilization patterns, reduce the burden on
emergency medical services, and enhance the

effectiveness of dispensary follow-up. Patient
surveys are increasingly used as tools for
sociological ~ assessment and  quality
management at the PHC level, allowing for a
better understanding of population health
needs and contributing to improvements in
organizational aspects of service delivery [5].

The COVID-19 pandemic has further
exposed structural weaknesses in health
systems and highlighted the need for
comprehensive policy responses aimed at
protecting population health [6]. Evidence
from studies employing various quality control
approaches indicates persistent systemic
imbalances in governance and service
provision, exacerbated by increased demand
for medical care during the pandemic.
Sustainable improvements in service quality
require integrated strategies, including
workforce development, transparent incentive
mechanisms,  rational  distribution  of
responsibilities between physicians and mid-
level medical personnel, and the strengthening
of institutional quality assurance systems. The
effectiveness of health reforms also depends on
the active involvement of the scientific
community and professional stakeholders in
evidence-based decision-making processes [7].

Comparative international data
demonstrate substantial variation in health care
quality indicators across countries. According
to the global health care quality ranking
published by NUMBEO in 2020, the highest
Health Care Index was recorded in Taiwan
(86.42), while relatively high scores were also
observed in the United Kingdom, Germany,
and  Singapore; in  contrast, Russia
demonstrated comparatively lower values
(58.01). In line with the priorities of the World
Health Organization and the United Nations
Sustainable Development Goals, quality of
care is considered an essential component of
universal health coverage, with SDG target 3.8
emphasizing the need to ensure equitable
access to essential health services, medicines,
and vaccines while protecting populations
from financial risks [8].

In recent years, many countries have
undertaken significant efforts to modernize
their health systems. For example, China and
India have implemented large-scale reforms
aimed at improving workforce capacity and
expanding digital health services, while the
Republic of Korea has strengthened its
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innovation potential through substantial
investments in research and development.
Countries such as the Philippines and Vietnam
demonstrate progress in the development of
high-technology sectors, including digital
health solutions, whereas several Sub-Saharan
African countries have shown sustained
innovation  dynamics despite economic
constraints [9]. Earlier research has also
highlighted the accumulation of extensive
international experience in optimizing health
care financing and organizational models,
including the expansion of population
coverage with publicly funded services,
rationalization of financing mechanisms, and
improvement of governance structures to
enhance efficiency and reduce duplication of
expenditures [10].

Accessibility and quality of medical
care are widely regarded as strategic priorities
of national health systems. The effective
functioning of inpatient facilities providing
round-the-clock care plays an important role in
addressing these challenges, particularly
through the optimization of hospital admission
departments, which significantly influence
overall institutional efficiency. Innovative
approaches based on the principles of lean
health care have been proposed to improve
patient triage and routing according to the
severity of clinical conditions, thereby
enhancing both organizational performance
and service accessibility [11].

Health system performance is closely
linked to broader socio-economic
development. When the state acts as the
primary stakeholder in the organization and
financing of health services, reductions in
public health expenditure may adversely affect
service quality and overall access to care. Such
reductions may also contribute to the
expansion of private health care markets,
increase financial barriers for wvulnerable
population groups, and undermine public
health programmes, including vaccination
initiatives. In some contexts, decreased public
financing has been associated with the
introduction of user fees for health services,
further reinforcing inequalities in access [12].

Comparative analyses of health system
development in Russia and other countries
have revealed persistent structural challenges
despite improvements in selected health
indicators. These challenges are largely

attributed to inadequate material and technical
infrastructure, workforce shortages, and
insufficient  technological modernization.
Proposed reform priorities include
strengthening human resource capacity,
improving remuneration systems for health
professionals, and gradually increasing health
expenditure as a share of gross domestic
product. Chronic underfunding of the health
sector has remained a key issue, evolving from
earlier financing approaches to more recent
policies aimed at system optimization [13-14].

At the same time, global trends indicate
a rapid expansion in the implementation of
digital health technologies. International
evidence suggests that telemedicine and other
digital interventions can improve access to
diagnostic and specialist services, enhance
continuity of care, and support the
management of chronic diseases, particularly
for populations living in remote and
underserved areas. In this context, digital
health solutions are increasingly recognised as
important instruments for strengthening health
system performance and improving equity in
access to care [15].

Sociological studies conducted in the
Russian Federation during the COVID-19
period also revealed substantial barriers to
accessing diagnostic  services, subsidized
medications, specialized outpatient cardiology
care, and rehabilitation services. These
findings highlight the need to improve health
literacy, strengthen awareness of patient rights,
and simplify access to consultative and
diagnostic services within health systems [16].

Socio-economic transformations
affecting rural areas have also influenced the
accessibility and quality of medical care.
Declines in agricultural production and
deteriorating living conditions in rural
communities have been associated with
reduced availability of health services and
negative impacts on population health.
Although progress has been observed in
achieving universal health coverage and
reducing catastrophic health expenditures, the
increasing share of out-of-pocket payments
continues to contribute to financial
vulnerability. These challenges underscore the
importance of prioritizing public financing,
strengthening intersectoral collaboration, and
implementing targeted measures to support
rural health systems [17-18].
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Evidence from regional studies
indicates significant disparities in the provision
of health services between urban and rural
populations. In many rural areas, limited
availability — of  physicians, insufficient
development of primary health care
infrastructure, and inadequate material and
technical resources continue to hinder the
effective delivery of medical services. These
structural ~ constraints  necessitate  the
development of context-specific policy
approaches aimed at improving workforce
distribution, enhancing system performance,
and strengthening territorial health planning
[19].

The formation of sustainable workforce
policy requires coordinated efforts across
multiple sectors. International experience
demonstrates that shortages and imbalances in
the health workforce are widespread across
countries and regions, negatively affecting
population health outcomes. To address these
challenges, various strategies have been
implemented, including financial incentives,
educational  support  programmes, and
measures aimed at improving social integration
and living conditions for health professionals
in underserved areas. Cross-country analyses
emphasize the importance of supporting
physicians not only professionally but also
socially and at the community level [20-21].

A sufficient number of qualified and
motivated health workers, available in
appropriate locations, remains a fundamental
prerequisite for effective health system
functioning. International reports highlight the
need for comprehensive approaches to
workforce recruitment and retention in rural
and remote areas, including educational,
regulatory, and financial interventions as well
as professional and personal support
mechanisms. Workforce shortages continue to
represent one of the main barriers to achieving
equitable access to medical care and advancing
the goals of universal health coverage [22-24].

For example, in the United States,
approximately one-fifth of the population
resides in rural areas, while only a small
proportion of physicians practice in these
settings. Although a range of incentive
programmes has been introduced to address
this imbalance, their long-term effectiveness
remains insufficiently evaluated. Mapping and
analysis of such programmes in relation to

designated workforce shortage areas can help
identify regional disparities and inform the
development of more targeted workforce
policies [25].

Professional isolation, high workloads,
limited access to continuing education, and
restricted career development opportunities
have been identified as major factors reducing
the attractiveness of long-term rural medical
practice. These challenges are further
compounded by organizational and managerial
constraints within rural health services. Studies
focusing on young physicians have shown that
factors such as rural background, family status,
housing provision, and employment in primary
care settings may influence motivation for
sustained rural practice, highlighting the need
for scientifically grounded approaches to
workforce selection and retention [26—30].

Despite growing attention to workforce
sustainability, further systematic research is
required to evaluate the effectiveness of
retention  strategies and to identify
interventions capable of reducing preventable
staff attrition. In many African countries, for
example, severe shortages of health personnel
continue to limit the delivery of basic health
services, emphasizing the global scale of the
human resources crisis in health care [31-32].
Long-standing policy initiatives in countries
such as Japan, including programmes
combining tuition-free medical education with
mandatory rural service, illustrate potential
approaches to  improving  workforce
distribution in underserved regions [33].

International experience demonstrates
considerable diversity in the organization of
health care systems aimed at improving
accessibility of services. For example, India
operates a three-tier health care structure
designed to ensure population coverage
through primary, secondary, and tertiary levels
of care. However, despite this structured
approach, significant shortages of specialists in
rural areas have been reported, with
inequalities  in  workforce  distribution
increasing over time. These challenges
illustrate the persistent difficulty of achieving
equitable access to medical care even in
systems with formally established service
hierarchies [34-36].

In the Republic of Kazakhstan, the
accessibility of medical care remains a major
public health challenge due to the country’s
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vast territory, low population density in many
regions, and the presence of numerous remote
settlements. Geographic dispersion creates
structural barriers to the effective organization
of primary health care services, contributes to
inequalities in access to medical resources, and
complicates the distribution and retention of
health workforce in rural areas [37-38].

Evidence from various countries
confirms that uneven distribution of medical
personnel in rural areas represents a long-
standing systemic problem. In the United
Kingdom, for example, multiple strategies
aimed at attracting and retaining general
practitioners have been  implemented;
however, none has fully resolved workforce
imbalances, indicating the need for
comprehensive combinations of financial and
non-financial incentives. Similar trends have
been observed in  Germany, where
demographic changes, professional migration,
and growing demand for medical services are
expected to increase the risk of physician
shortages in the medium term. Studies
conducted in rural regions of Germany also
emphasize logistical barriers to accessing care
and highlight the potential role of mixed
service delivery models, including
telemedicine, in improving accessibility [39—
44].

In countries with a high proportion of
rural population, such as the Kyrgyz Republic,
strengthening primary health care is considered
a strategic priority for achieving universal
health coverage and improving population
health  outcomes. International  policy
frameworks, including the Alma-Ata and
Astana  Declarations, = emphasize  the
importance of intersectoral collaboration,
community participation, and sustainable
system development in addressing territorial
inequalities in access to medical services [45—
47].

Research conducted in the Russian
Federation further underscores the importance
of human resource capacity in ensuring the
sustainability of rural health systems.
Workforce shortages in primary care,
challenges in ensuring continuity of care, and
socio-economic determinants of physician
migration remain key factors influencing
service accessibility. Incentive measures such
as housing provision, transportation support,
and regional development programmes have

been shown to influence employment decisions
among young medical professionals [48-50].

In recent years, increasing attention has
been given to the well-being of health care
workers, particularly in rural settings.
Professional stress and emotional burnout
represent  important  factors  affecting
workforce retention and overall system
sustainability. Although awareness of these
issues has grown in the post-COVID-19
period, research on effective support
interventions for rural medical personnel
remains limited and requires further
development [51].

Another determinant of accessibility
and quality of medical care is the high
workload of outpatient physicians. Time-and-
motion studies indicate that a substantial
proportion of working time is devoted to
administrative and auxiliary tasks, reducing the
efficiency of clinical practice and contributing
to workforce shortages. High workloads
combined with insufficient financial incentives
negatively affect the attractiveness of
employment in rural health care and may
influence the health status of medical
personnel themselves [52-54].

Demographic dynamics also play an
important role in shaping demand for health
services. In certain rural regions of
Kazakhstan, rapid population growth and a
high proportion of young residents create
additional pressure on primary health care
systems, particularly ~ when service
organization standards remain unchanged
despite increasing population density. These
trends further intensify workforce deficits and
highlight the need for flexible and context-
specific approaches to health system planning
[55].

Overall, the accessibility of medical
care in rural areas is determined by a complex
interaction of demographic, organizational,
workforce-related, and regulatory factors,
requiring comprehensive and regionally
tailored management decisions. Despite
ongoing structural reforms, emotional burnout
among medical workers continues to represent
a significant challenge affecting both rural and
urban health care organizations. Systemic
limitations in financing, labor organization,
and intersectoral coordination may reduce the
sustainability of primary health care workforce
capacity and ultimately influence service
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availability [56-57].

At the same time, improving the
accessibility and efficiency of primary health
care remains a key priority in the context of
health system modernization. Persistent
challenges include workforce constraints,
fragmentation of service delivery processes,
and  suboptimal  resource utilization.
Addressing these issues requires
comprehensive assessment of real working
conditions in primary care settings and the
development of practical organizational
solutions aimed at enhancing patient-
centeredness and system sustainability.

Empirical studies on the organization
of outpatient care demonstrate opportunities
for improving service efficiency through
redistribution of professional responsibilities
and the delegation of selected tasks to mid-
level medical personnel. Such approaches may
contribute to improved accessibility and
quality of pediatric and general medical
services [58].

Contemporary management models
emphasize the importance of centralized
organizational and methodological
frameworks supported by medical information
systems. The formalization of medical services
and the use of digital technologies can improve
process transparency, enhance coordination of
care, and strengthen management capacity
within health care organizations [59].

Digital transformation is increasingly
recognized as a key driver of accessibility
improvements. The development of patient-
centered  digital  platforms  facilitates
communication between citizens and health
care providers, expands organizational
capacity, and supports the implementation of
modern communication tools for patient
engagement. When integrated into rational
system architecture, digital solutions may
contribute to cost reduction through
automation of routine processes,
personalization of care pathways, and
optimization of service provision [60-61].

In  Kazakhstan, targeted policy
measures aimed at strengthening primary
health care and reducing territorial disparities
include initiatives focused on digital and
organizational modernization. For example,
the pilot project “Online Medicine” has been
introduced to expand telemedicine services in
rural and remote areas, reinforce continuity of

care, and address workforce and geographic
barriers to access [62—63].

The implementation of digital models
of health care delivery is consistent with global
public health priorities, including the United
Nations Sustainable Development Goals (SDG
3), the concept of universal health coverage,
and the principle of equity promoted by the
World Health Organization. The expansion of
telemedicine and other digital health services
contributes to reducing disparities in access to
quality medical care regardless of geographic
location or socio-economic status. In this
context, digital transformation is increasingly
regarded as an important mechanism for
improving system efficiency, continuity of
care, and patient engagement [64—68].

An analysis of the evolution of the
health care system in the Republic of
Kazakhstan since independence demonstrates
a gradual strengthening of institutional
capacity and an expanding role of public health
approaches in population health management,
taking into account regional demographic and
territorial characteristics. Despite persistent
structural challenges, particularly workforce
shortages and unequal access to services in
rural areas, the modernization of rural health
care has been identified as a strategic national
priority [69].

To address these challenges, a
komiutekc Of systemic policy measures has
been introduced to improve the sustainability
of the primary health care workforce. These
measures  include  mandatory  service
requirements for medical graduates, financial
and social incentives aimed at attracting young
professionals to  underserved  regions,
expansion of state-funded medical education
quotas, and increased residency grants with a
focus on rural practice. At the same time,
ongoing initiatives in digital transformation
and the development of transport medicine—
such as mobile medical units, medical trains,
and air ambulance services—are intended to
enhance the organizational capacity of rural
health systems. Collectively, these
interventions create more favorable conditions
for improving equity in access to health
services and strengthening population health
outcomes in geographically dispersed settings
[70].

Conclusions. The findings of this
review indicate that the accessibility and
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quality of health care services are closely
associated with the sustainability of financial
and organizational mechanisms within health
systems. Insufficient public investment in
health care may lead to deterioration in service
quality, increased out-of-pocket expenditures,
and the widening of social and territorial
inequalities in access to medical care.

The effective modernization of health
systems requires the development of
intersectoral collaboration involving
coordinated efforts among governmental
authorities,  health care  organizations,
educational institutions, employers, and the
private sector. Such integrated approaches
represent an essential prerequisite for
addressing workforce shortages, improving
service organization, and enhancing overall
system performance.

Human resources for health remain one
of the most critical determinants of
accessibility, particularly in rural and remote
areas. Policy priorities should therefore include
continuous professional development of
medical personnel, the implementation of

targeted incentive programmes aimed at
recruitment and retention, and the
improvement of working conditions for both
physicians and nursing staff across different
levels of care.

Innovative organizational and digital
solutions, including the optimization of patient
routing, expansion of telemedicine services,
and broader digital transformation of health
care delivery, have significant potential to
improve continuity, efficiency, and equity of
access to medical services. These measures are
especially relevant in countries characterized
by large territories and uneven population
distribution.

Ensuring the long-term sustainability of
health systems requires a gradual increase in
health sector financing combined with efforts
to improve the efficiency of resource
utilization. Strengthening the material and
technical infrastructure of health care
organizations and reducing socio-economic
barriers to service utilization are important
conditions for improving population health
outcomes.

AOCTYIIHOCTb U KAYECTBO MEJUIUHCKOM MOMOIIA KAK IIOKA3ATEJIH
YCTONYUBOCTHU CUCTEMbI OBIHECTBEHHOI'O 3IPABOOXPAHEHMUSA

BaiimyparoBa M.A.', Typ:xxanoBa b.A.', 3akuoaaa A.A.', ’Kymarosa Y.K.2,
basinoBa A.', Canap A.M.', Mpip3aTrxan A.M.!

'TOO «Kazaxcmancxuii meouyurncxkuil ynusepcumem “BIIIO3”», Anmamel, Kazaxcman
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AHHOTAUA

AKTyaIbHOCTB. [lOBBIIEHHE JOCTYIIHOCTH M KauyecTBa IMEPBUYHON MEIUKO-CAaHUTAPHOMN
nomomu (IIMCII) sBasercs OOHMM M3 KIIIOYEBBIX HAINPaBJICHUM MOJEpHU3ALUM CHCTEM
3/IpaBOOXPAaHEHHUs] W BaXXKHBIM YCJIOBHEM OOecHeueHHsl YCTOMUYMBBIX TIIOKazaTesel 3/10pOBbs
HaceneHus. HecMoTpss Ha NpOBOJMMBIE OpPraHU3AIMOHHBIE M IM(pOBBIE NpeoOpa3oBaHUs, B
¢ynkumonuposanuu [IMCII coxpaHsIOTCS CTPYKTYpHbIE MpoOJieMbl, BKIIOUYas A(UIUT KaJpoB,
BBICOKYIO ~ NPO(ECCHOHATBHYI0  HArpy3Ky  MEIUIMHCKAX  paOOTHHKOB,  HEAOCTaTOYHYIO
3pPEeKTUBHOCTh HCIOJIB30BAHUS PECYpPCOB M TEPPUTOPUAIBHOE HEPaBEHCTBO B JIOCTyNE K
MEAULMHCKOW MOMOIIM, OCOOEHHO B CEJIbCKUX U YIAAIEHHBIX pallOHaX.

Hensb. Ilpoananu3npoBaTh KIIOUYEBBIE NETEPMUHAHTBI, BIMSIOIIME HA JIOCTYIHOCTH U
KauecTBO MeAMIMHCKON nomoiy Ha ypoBHe [IMCII, a Taxke OLIEHUTh BKJIAJ OPraHU3alMOHHBIX U
U(POBBIX UHHOBALIMHN B YKPEIUIEHUE YCTOWYMBOCTH CUCTEMBI 37]paBOOXPAHEHUS.

Metoabl. [IpoBenéH aHaaIMTHYeCKHH 0030p JMTepaTypbl THIA scoping review,
OCHOBAHHBIM Ha aHalIM3e OTEUECTBEHHBIX M 3apyOeKHBIX HAyYHBIX MYOJHKAIMH, MPOrpaMMHBIX
JNOKyMeHTOB BcemupHoill opranuzanuu 3apaBooxpaHeHuss u OOCP, a Takxke HOPMAaTHUBHBIX

MmatepuanioB Pecniyonuku Kazaxcran. Ilouck ocymiecTBisuics B OTKPBITBIX HAyYHBIX 0a3ax ﬂaH}l[uLm_\_
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opuIUaNbHBIX UCTOYHMKAX 3a mepuoa 2017-2025 rr. AnanuThueckas CTpaTerusi BKIOYaja
KOHTCHT-aHaJIN3, CPABHUTEIbHBIM M CHUCTEMHBIH aHANU3 Uil O0O0OOIICHUS JAaHHBIX O KaJpOBOM
oOecrieyeHnr, MexaHW3Max (UHAHCUPOBAHUS, OPraHU3alMOHHBIX MOJENAX M  IH(PPOBBIX
TEXHOJIOTUSIX B 3/[paBOOXPAaHEHUMU.

Pe3yabTarhl. YCTaHOBIIEHO, YTO AOCTYMHOCTh M KadecTBo IIMCII ¢opmupyrorcs mon
BIMSHHEM B3aWMOCBSI3aHHBIX (DMHAHCOBBIX, KaJIPOBBIX, OPraHU3AIMOHHBIX W HOPMATHBHBIX
¢daxTopoB. JlepunuT KagpoB W BHICOKAS HArpy3ka Ha MEAWLIMHCKUI NEPCOHAN CYyHIECTBEHHO
OTPaHUYMBAIOT  JIOCTYIIHOCTh MEIUIUHCKUX YCIYI, OCOOEHHO B CEIbCKON MECTHOCTH.
Mex1yHapOAHbBIN OIBIT MOKA3bIBAET, YTO H30JUPOBAHHBIE MEPbl (PMHAHCOBOI'O CTUMYJIHMPOBAHUS
o0namaT orpaHUYeHHON 3()()EKTHBHOCTHIO, TOT/a KaK KOMIUIEKCHBIC CTPATETHH, COYETAIONINE
KaJpOBYIO MOJINTHKY, COLUATIBHYIO MOAJIEPKKY, MEKCEKTOPAIIbHOE B3aUMOJICHCTBUE U BHEAPEHUE
U(POBBIX TEXHOJOTUH, CIIOCOOCTBYIOT MOBBIIIEHUIO YCTOMYMBOCTU MEPBUYHOTO 3BeHa. Pa3Burtne
TeJIeMEIUIMHbl U MallMeHT-OPUEHTUPOBAHHBIX LU(POBBIX CEPBUCOB YIyYIIA€T HENPEPHIBHOCTD
MEJUIIMHCKOM MOMOIIY U CHUXKAET TEPPUTOPUANIbHBIE Oaphephl I0CTYIIA.

3akiarouenue. OOecrieueHUE pPABHOIO JOCTyNMa K KAuyeCTBEHHON MEPBUYHON MEAMKO-
CaHUTAPHOM MOMOUIN TPEOYET CHCTEMHOTO MOAX0/1a, BKIIOYAIOIIEr0 yCTOHYNBOE (PUHAaHCHPOBaHUE,
pa3BUTHE KaJpOBOT0 IMOTEHIMaJa, ONTUMHU3ALMI0 OPraHU3alMOHHBIX MPOIECCOB U LHUPPOBYIO
TpaHcopMaluio 3ApaBoOXpaHeHus. Peanu3anus KOMIUJIEKCHBIX YIPABICHUECKUX peIIeHUN
crocoOctByeT yKperuieHuto ycronuuBocty [IMCII u cHMKEHUIO TEPPUTOPUATEHBIX M COITUATBHBIX
JUCIIPONIOPIUIA B IOCTYNE K MEAUIIUHCKOW MOMOIIIH.

Knrouesvie cnosa: nepsuunas meouKo-caHumapHas nomousb, OOCHMYNHOCb MeOUYUHCKOU
nomowu, Kaopoewvlli NOMEeHYUaul, CcelbCcKoe 30pagooxpamneHue; yugposoe 30pasooxpaHenue;
menemeOuyund.

MEJMLUHAJIBIK KOMEKTIH KOJDKETIMALIITT MEH CAITACHI - KOFAM/IBIK
NEHCAYJBIK CAKTAY KYWECIHIH TYPAKTBLIBIFBIHBIH
KOPCETKIIII PETTH/IE

BaiimyparoBa M.A.', Typ:xkanoBa b.A.', 3akuoaaa A.A.', ’KymaroBa Y.K.2,
basinoBa A.', Canap A.M.', Mpip3aTrxan A.M.!
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Tyilingeme

O3ekTiniri. Anramkel MeAUITUHAIBIK-CAaHUTApUUTBIK KoMeKTiH (AMCK) KoipkeTiMaiTiri
MEH camachlH apTTHIPY JACHCAYIBIK CaKTay >KYHECIH KaHFBIPTYIbIH MaHBI3AbI OAFbIThI KOHE XaJbIK
JICHCAYJBIFBIHBIH TYPAKThl KOPCETKIIITEPIH KaMTaMachl3 €TY/iH HETI3r1 MAapThl OOJIBIN TaObLIAIbI.
¥ HBIMAACTRIPYIIBIIBIK KOHE HUDpIbIK pedopmanapra kapamactan, AMCK kei3meTiHAE Kap
TalIIbIIBIFBl, MEIUIMHA  KBI3METKEpJIEpPIHIH  JKOFaphl KociOM  JKYKTEeMeci, pecypcTapibl
naiganaHyIblH JKeTKUTIKCI3 THUIMILTITT dKoHE MEIUIMHAIBIK KOMEKKE KOJDKETIMILTIKTIH ayMaKThIK
TEHCI3/IIT1, acipece aybULABIK KoHe IaiFail aifmakrap/a, cakTany/a.

Maxkcatbl. AMCK neHreiiinge MeIUIIMHAIBIK KOMEKTIH KOJDKETIM/ILTITT MEH carmachbiHa acep
€TeTIH Heri3ri JeTepMUHAHTTApAbl Tanjay »>JKOHE YHWBIMJACTBIPYLIBUIBIK opi  LUQPIBIK
WHHOBAIUSUIAP/AbIH JICHCAYJIBIK CaKTay JKYHECIHIH TYPaKThUIBIFBIH apTTHIPYAAFhl poJIiH Oaranay.

Iaicrepi. 2017-2025 xbunnap apanblFbIHIAAFRl FRUIBIMU KapUsulaHbIMIap, JlyHHexy3iTik
JeHcayNblK cakray yibiMbl MeH ObIJ[¥-HbIH cascaTThK Kykarrtapel >xkoHe Ka3zakcran
PecriyOnuKachIHBIH ~ HOPMATUBTIK ~ MaTepUaigapbl HETi3iHAe scoping review Typinaeri
AHAINTUKAJIBIK J1e0u moJy >xypridunmi. Tammay OapbIChlHOAa KaapiblK KaMmMTaMmachl3 €Ty,
KapKbUTAHABIPY MEXaHU3MJIEPi, YHUBIMIACTHIPYIIBUIBIK MOJENBIACP KXOHE HU(PIBIK IEHCAYIBIK
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CaKTay TEXHOJIOTHSUIAphl OOWBIHINA JEpPEKTep KOHTEHT-TaNJay, CAIBICTHIPMANbl JKOHE IKYUETiK
TaJJay 9MIICTEeP1 ApKbUIbI dKUHAKTAJIJIBL.

Horm:kesnepi. AMCK-HIH KODKETIMAUIINT MEH camachl  KapKbUIBIK,  KaJPJIBIK,
YUBIMAACTBIPYIIBUIBIK JKOHE HOPMATHUBTIK (aKTOpIapIblH e3apa OaillaHBICBIHA TOYeNJi eKeHi
aHbIKTANAbl. Kaap TammbUIbIFel MEH MEOUIIMHA KbI3METKEpJIEpIHIH JKOFapbl KYKTEMeci, acipece
aybUIIBIK JKepiiepie, MEIUIMHAIBIK KbI3METTEPAIH KOJDKETIMIUIITIH aWTapibIKTall IIeKTEH/Il.
XanpIKapanblK TOKIpUOE TEK KapXKbUIBIK BIHTAJAHABIPY IapajlapbIHBIH IKETKUIIKCI3 eKeHIH
KepceTelli, al KaJp CcascaThlH, QJICYMETTIK KOJIAay/Abl, calaapajblK BIHTBIMAKTACTBIKTHI JKOHE
IUQPIBIK TEXHOJIOTUSUIAP/IBI YHIIECTIPETIH KEMICH Al TOCUIAEp KYHEeHIH TYPaKThUIBIFBIH apTThIpyFa
MYMKIiHIiK Oepeni. Tenemenuiaa MeH ManueHTKe OaFbITTaFaH MU(PITBIK CEPBUCTEP MEIUIIMHAIIBIK
KOMEKTIH cabaKTaCTBIFBIH KYIICHTIIN, reorpadysuIbIK Kelepriiep/ai a3anTaipl.

KopbiThinapl.  Cananbl  anfamkpl  MEIWIMHAIBIK-CAHUTAPISUIBIK ~ KOMEKKE  TeH
KOJDKETIMIUTIKTI KaMTaMachl3 €Ty TYPAaKTbl KapXKbUIAHABIPYHAbI, KaIpJbIK OJI€yeTTl JaMBITYHbI,
YUBIMIACTBIPYIIBUIBIK TIPOIECTEPi OHTAMIAHABIPYIBl KOHE JEHCAYJBIK CaKTayIbl HHGPIBIK
TpaHchopMaIusIayIbl KAMTUTBIH JKYHETIK TocuLal Tanan eteai. Mynaait kemenai cascatr AMCK-
HIH TYPaKThUIBIFBIH HBIFAUTHIN, MEIUIMHAIBIK KOMEKKE KOJDKETIMAUTIKTET1 ayMakTBhIK >KOHE
QJIEYMETTIK TEHCI3AIKTEP/Il a3aiTyFa bIKIAJ eTell.

Tyiiinoi cozdep: aneauikbl MeOUYUHATBIK-CAHUMAPUATLLIK KOMEK, MeOUYUHAIbIK KOMEKMIH
KOaxcemimoiniei, Kaopvlk aneyem, ayblioblK OCHCAVIbIK CAKMAY, YUGpIvlK OeHCayavlK cakmay;
menemeOuyund.
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OPTAHM3ALIUS CIIEIIUAJIU3UPOBAHHOM MEJUIIMHCKON MOMOIIA
P OCTPOM IMMOYEYHOM MMOBPEXJIEHAU Y HOBOPOXIEHHBIX:
CUCTEMATHUYECKHIA OB30P

HI.M.Moiibin6aeBa, A.M.Anapoexk*, A.M.AcaH, A.ATBIMTall KbI3bI
TOO Kazaxcmanckuit meouyunckuil ynueepcumem « BILIO3», Kazaxcman, Anmamor

AHHOTALIUA

AxkTyanabHocTb: Octpoe modeunoe moBpexaeHue (OIIl) y HOBOPOXKIAEHHBIX SIBISETCS
0JIHO 13 HauboJiee 3HaYMMBbIX TPOOJIEM HEOHATATIbHOW MHTEHCUBHOM Te€paruy, acCOLMUPOBAHHOM ¢
BBICOKOH JIETAJIbHOCTHIO, YBEJIMUEHUEM MPOA0HKUTEIIBHOCTA UCKYCCTBEHHOM BEHTWIALIUU JIETKUX U
JUIMTENIBHOCTH TocnuTanu3anui. HecMoTpss Ha BHEOPEHHE MEXKIYHAPOIHBIX JIHArHOCTUYECKHUX
KpUTEpPHEB, BOTPOCH paHHEW NWAarHOCTHKH, OPraHW3allud CHEIUATHM3UPOBAHHOW METUITMHCKOU
MTOMOIIIM U ONTHUMAIBHOTO MPUMEHEHHUS MOYEYHO-3aMECTUTEILHON Tepanuu y HOBOPOKAEHHBIX C
OIIIT ocrarotcs qUCKyTaOeNbHBIMHU.

eans wucciaenoBaHusi — TPOAHAIM3UPOBATH W OOOOMIUTH COBPEMEHHBIC JaHHBIE OO0
OpraHU3aIy CICIUATM3UPOBAHHON MEIUIIMHCKON IMOMOINW, JUArHOCTHKE M JICYEHHH OCTPOTO
MMOYEYHOTO MOBPEKACHUS Y HOBOPOXKIAEHHBIX HA OCHOBE CHCTEMAaTHYECKOTO 0030pa JINTEPaTypPHI.

Marepuajbl U MeToabl: CHCTEMAaTHYECKUN 0030p BBITIOJHEH B COOTBETCTBUH C
pekomermammsimu - PRISMA  2020. Tlouck mnybOnukamuii mpoBoauics B 0a3ax  JIaHHBIX
PubMed/MEDLINE, Scopus u Web of Science 3a mepuon 2015-2025 rr. ¢ HCHoOIb30BaHHEM
KOMOMHHMPOBAaHHBIX IMOMCKOBBIX 3allpOCOB, BKJIIOYAIONIMX TEepMHUHBI acute kidney injury,
newborn/neonate, intensive care, renal replacement therapy, peritoneal dialysis. J{omogHHTEIBHO
BBITIOJIHAJICSL PYYHOM MOMCK TO CHUCKaM JuTeparypbl. B 0030p BKJIIOYEHBI OpHUTHMHAIbHBIE
KIIMHUYECKHE MCCIEOBAaHUs, CHCTEMaTH4YeCKue O0030pbl M MeTa-aHalu3bl, IMOCBALUIEHHBIC
JMArHOCTHKE, JICYCHUIO U opraHu3auuud menuuuHckoil momomu npu OIIIl y HOBOpOXAEHHBIX.
WToroBslii KaueCTBEHHBIM aHAIN3 BKJItoYal 41 ucciieoBaHue.

Pe3yabrarsi: Yactora OIIIl y HOBOPOKIEHHBIX B OTJEICHUSIX PEAHUMAIIUM U HHTEHCUBHOMN
Tepanuu BapbupoBaia ot 20 1o 40%, a B rpyIine KpUTHUECKH O0JIbHBIX MAllMeHTOB npeBbimaia 50%.
Haub6onee Boicokuii puck pazsutus OIII oTmeuancs y HOBOPOXIEHHBIX C BPOXKAEHHBIMU TOPOKAMU
cepia, CeTncucoM, TSDKENIOW MepruHaTanbHOU acuKCcrel U SKCTpeMallbHO HU3KOM Maccoi Tena mpu
poxnenun. Paszputue OIIIl  ObIO  accOoUMUpPOBAHO € YBEJIUYEHUEM  JICTAJTbHOCTH,
MIPOJIOJKUTENFHOCTH PECIUPATOPHON TOJACPKKU U CPOKOB NMpeObIBaHUS B CTallMOHape. AHaIu3
MoKasall, 4YTO paHHSAS UIACHTH(HUKAIUS TMalMEeHTOB TPYIIbl BBICOKOTO pHUCKA, JWHAMUYECKUIN
MOHHUTOPHUHI BOJHOTO OajlaHCa U MYJIbTHIUCIHUIUIMHAPHBIA MOJXOJ K JICUYECHHUIO CYIECTBEHHO
yAyUIIaloT KIMHUYecKue ucxonbl. Cpelu METOJ0B MOUYEYHO-3aMECTUTEIbHON Tepanuu Berylias
pOJib  OTBOJUTCSA TEPUTOHEAIBHOMY JAHAIN3y, KOTOPBIM XapaKTepU3yeTcs OTHOCUTEIbHOU
0€30MacHOCThI0O M  TEXHUYECKOW JIOCTYMHOCTBIO Yy HOBOPOXKIAEHHBIX C  HECTAOUIBHOM
reMoJiMHaMuKol. PaHHee Hayano NEPUTOHEATBHOTO [Maju3a aCCOIMHPOBAHO C YMEHBIIECHUEM
MePErpy3KH KUIKOCTbIO U CHUKEHUEM JIETAIIbHOCTH.

3akiouenue: Pe3ynbTaThl CHCTEMAaTHYECKOTO 0030pa MOATBEPHKAAIOT, YTO ONTUMHU3ALIUS
HCXOJIOB Y HOBOPOKAEHHBIX C OCTPHIM MOYEUHBIM MOBPEKICHHEM TPeOyeT KOMITJIEKCHOTO MOIX0/1a,
BKJIFOYAIOIIETO PAHHIOK JUArHOCTUKY, COBEPILIEHCTBOBAHUE OPraHMU3alMU CHEIUATU3UPOBAHHOM
MEJMIUHCKON TMOMOIIM U CBOEBPEMEHHOE NPUMEHEHUE MOYE€YHO-3aMECTUTENIbHON Tepanuu.
[leputoHeanbHBIN AUATN3 OCTAETCS METOIOM BhIOOpA Y TaHHOM KaTeropuu mamueHToB. PazpaboTka
YHU(PHUIIMPOBAHHBIX KIMHUYECKUX MPOTOKOJIOB U MPOBEACHHUE MPOCTEKTUBHBIX MHOTOIEHTPOBBIX
HCCIEAOBaHUN MPEJICTABISAIOTCS MEPCIEKTUBHBIMU HAMNpPABICHUSAMHU JalbHEUIIEH ONTUMH3ALUN
IIOMOIIY HOBOPOkAEHHBIM ¢ OIIIL.

Knwueevie cnosa: Ocmpoe noueunoe nogpedxcoeHue, HOBOPOICOEHHble, OmOeNeHUs
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peanumayuu u UHMEHCUBHOU mepanuu HOGOpOOfCOéHHle, noye4drno-3amecmumenlbHas mepanusl,

NnepumoHeabHulll OUAIU3

BBenenue. Octpoe MOYEYHOE
nospexxaenue (OIIl) y HOBOpOXIAEHHBIX
SIBJISIETCS. OJHOM W3 HauboJyiee 3HAYUMBIX
npo0JieM HEOHATAIFHOW M TeAuaTPUYeCKOH
WHTEHCUBHOM TEpanuu B CBSI3U C BBICOKOU
YaCTOTOU Pa3BUTHUSA, THKEIBIM KIMHUYECKUM
TEUEHWEM W HEOJAromnpUATHBIM TPOTHO30M.
[To nraHHBIM MHOTOUEHTPOBBIX UCCIIEA0BAHUT,
4acToTa OIIIT y HOBOPOXIEHHBIX,
HaxOJAIIUXCS B OTHAEICHUSAX pPEaHUMALMH U
WHTEHCUBHOW Tepamnuu, Bapeupyer ot 20 1o
40%, a B rpymnmne KPUTHYECKH OOJIBHBIX
MalUeHToB MoXeT mpeBbimare 50% [1].

PazButne OIIIT aCCOLMUPOBAHO c
YBCIIUUCHUEM JICTAJIBHOCTH,
MPOAOJIKUTCIIBHOCTHU PICKyCCTBCHHOfI
BCHTUJIAIUN J'Iél"KI/IX, JUINTEJIIBHOCTH

TOCIIUTAIH3AIMA U PUCKOM (HOPMHUPOBAHUS
XpPOHUYECKOW OO0JIE3HM TIOYEK B OTIATEHHOU
nepcrektuse [2].

Oco0yt0  ys3BUMOCTh K Pa3BUTHIO
OIIIl neMOHCTPUPYIOT HOBOPOKIEHHBIE C
KPUTHYECKMMH  COCTOSIHUSIMM,  BKIJIIOYas
BPOXKIEHHBIE TOPOKH  CepAlla,  CeIcCuc,
TOKETYI0O TNEpUHATANbHYI0 acUKCHIO H
SKCTPEMAJIbHO HHU3KYI0 Maccy Tela Mpu

POKJICHUH. AnaTtoMo-du3nonoruyeckas
HE3peJNOCTh  MMOYeK, HHU3Kasg  CKOpPOCTb
KITyOO4KOBOM ¢bunbTpanuy, BBICOKas

YyBCTBUTEIBHOCTh K  rUnoneppy3uu U
He(PpOTOKCHYECKUM BO3JCHCTBUAM
ONPEACIISIOT OTPAHUYECHHBIE KOMIIEHCATOPHBIE
BO3MOJKHOCTH IMOYCYHOM TKaHU B
HeoHaTtabHOM nepuose [3].

HecmoTpss Ha mmpokoe BHEIpEHUE
MEKTyHAPOAHBIX JTMAarHOCTHYECKUX
kputepueB (KDIGO, pRIFLE, AKIN), pannss
muarHoctuka  OIIl  y  HOBOPOXIEHHBIX
octa€rcss  3aTpyAHEHHON.  TpaauIMOHHBIE
Mapkepbl (QYHKIIUN TIOYEK, TaKue KaK YpOBEHb
CBIBOPOTOYHOIO  KpEaTMHUHA W  JUYpeEs,
007a1al0T HU3KOW YyBCTBUTEIHHOCTHIO U HE
OTpaXkaroT pPaHHUE CTaAUU [OBPEKICHUSA
MoYeyHoOW TKaHM. B 3TO#l CBSI3UM aKTHUBHO
W3y4aeTcss pojb OHOMAapKEepPOB MOYEYHOTO
noBpexaeHus (NGAL, nucratun C, KIM-1 u
1p.), OTHAKO MX KCIOJIb30BaHWE B PYTHHHOM

KIIMHUYECKOM IIPAKTHKE MoKa HE
CTaH/IapTU3UPOBAHO [4].
Hapsiny c JMarHOCTUYECKUMHU

TPYAHOCTAMHU, 3HAYUTCIBHOC BJIIMAHUC HaA

ucxonel  OIIIl  oka3piBaeT opranuzanus
CIIELIMATU3UPOBAHHO N MEIUIIMHCKOMN
MTOMOIIH. CoBpeMeHHbIE JTAHHbIE
CBUJETENBCTBYIOT O TOM, YTO CBOEBPEMEHHAs
UACHTU(HUKAIHS MMAllMEHTOB BEICOKOTO PHCKa,
aJICKBaTHBI MOHUTOPHHI BOJHOTO OallaHca,
MYJIbTUIMCIUIUIMHAPHBINA MOJAX0/T K JICUCHHIO

n PaHHCC IMPUMCHCHUC IIOYCYHO-
3aMECTUTEIbHON Teparnuu [IO3BOJISAIOT
CYIICCTBCHHO YIIYyHIIUTH KIIMHUYECKHUEC
pe3yabTaTh [5]. Cpemun METOJIOB

3aMECTUTEIBHOM  IOYEYHOW  Tepanuu y
HOBOPOXIEHHBIX BEAyIIas POJIb OTBOJUTCA
MEPUTOHEATLHOMY JHAIN3y Kak HauboJee
0e30MacHOMy ¥ TEXHHUYECKH JOCTYITHOMY
croco0y KOPPEeKIUU THKENBIX HapyIICHUH
roMeocTasa B IJaHHOW BO3pacTHOM rpyrre [6].

B T0 Xe Bpems B JuTeparype
OTCYTCTBYET €IMHOE TMpEACTaBICHHUE O
CTaHJapTax OpraHu3aIuu
CIEINATU3UPOBAHHON ITOMOIIIH
HOBOpOXkAEHHBIM ¢ OIIIl, mnoka3zaHusx K
HayaJly IMOY€4YHO-3aMECTUTEIbHON Tepanuu U
ONTUMAJNIBHBIX JIeYEOHBIX CTpaTerusx. ITO
00ycaBIMBaeT HEOOXOIUMOCTh
CHUCTEMAaTH3alMi HMMEIOUUXCS JaHHBIX U
dbopmynrpoBaHuss 000OMIEHHBIX MOJIXO0JIOB K
BEJICHUIO IaHHOW KaTeropuu MaueHToB.

Lenbro HACTOSAIIETO
CUCTEeMaTUYECKOTO 0030pa SABJISETCS aHallu3 U
00001ICHUE  COBPEMEHHBIX  JIaHHBIX 00
OpraHu3anuu CIELUAaTU3UPOBAHHOMN
MEIULUHCKOM TOMONIM, JHWAarHOCTHUKE U
JICYEHUH OCTPOrO MOYEYHOTO MOBPEKACHUS Y
HOBOPOXKIEHHBIX.

Marepuajibl 1 METOBI

Hu3zaiin uccredosanus

Hacrosuii  cucremaTrdeckuii 0030p
BBITIOJTHEH B COOTBETCTBUU c
pekomenmanusamu PRISMA 2020 (Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses).

Hcmounuxku Oaunvix u cmpameausi
noucka

[Touck myGnuKkanuii OCyIecTBIsIICS B
AIEKTPOHHBIX 0azax JTAHHBIX
PubMed/MEDLINE, Scopus u Web of
Science. B 0030p BKIIOYATHCH CTaThH,
omyOnukoBaHHbIe 3a nepuoa ¢ 2015 mo 2025
roJi, YTO IMO3BOJIUJIO OXBAaTUTh COBPEMEHHBIE
MPEACTABICHUS] O JAMArHOCTUKE, JICUCHHH U
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OpraHu3anum CIeHUATM3UPOBAHHOM
MEIUIIMHCKOM MOMOIIH IIPH OCTPOM ITOYEHHOM
MOBPEKACHUH Y HOBOPOXKIEHHBIX.

B YaCTHOCTH, HUCIOJIL30BAINUCH
CIENyIOUIMe  TIOMCKOBBIE  TEPMUHBI U
noruueckue omepatopel: (“acute  kidney
injury” OR “AKI”) AND (“newborn” OR
“neonate”) AND (“intensive care” OR “renal

replacement  therapy” OR  “peritoneal
dialysis”).
[Touck OTPaHUYUBAIICS

MyOJIMKAIUSIMH, BBIIICIIIAMHA B TEPUOI C
2015 no 2025 roa. SI3bIKOBBIX OTpaHUYEHUI HE
MIPUMEHSIIOCH.

JIOTIOTHUTENHHO TPOBOJAMIICS PYYHOU
MOWCK TIO CIIACKaM JIMTEePATyphl BKIFOUEHHBIX
B 0030p crareil ¢ T1ENbIO  BBISBICHUS
JOTIOJTHUTEIIFHBIX PEJICBAHTHBIX MyOJIMKaIUi,
HEe OOHAapYKEHHBIX B XOJI¢ TIEPBUYHOTO
AIIEKTPOHHOTO TIOMCKA.

Kpumepuu eéxnrouenus

B CHUCTEMATUYECKUN 0030p
BKITIOYAJINCh MCCIICIOBAHMSI, BBHITIOJTHCHHBIC B
MOTTYJISIIUM HOBOPOXKIEHHBIX JIeTeH (BO3pacT
< 28 cyTOK), coaepkaIiie JaHHbIe 00 OCTPOM
MOYEYHOM TOBPEKJACHUU H TOCBSIIEHHBIC
BOTIPOCaM  JMAarHOCTHKH, JICYCHUS W/HIU

OpraHu3aIH CIIeIUATTM3UPOBAHHO M
MEIUIIMHCKON  TIOMOIMM  TPU  JaHHOM
COCTOSIHUH. B aHaaus OTOHMpATUCH

OpUTHHAJIbHBIE KJIMHUYECKUE UCCIIeI0BaHNs, a
TaKkKe CHCTeMaTH4YecKue O0O030ppl U MeTa-
aHaJIM3bl, OMYOJIMKOBAHHBIE HA AHTJIMKCKOM
WM PYCCKOM SI3BIKAX.

Kpumepuu ucknrouenus

us CHUCTEeMAaTUYECKOTO o030pa
UCKJTIOYAIIUCh HCCIIEI0BAHUS, BBIMOJIHEHHbIE
Ha B3pOCTBIX MAIUEHTaX WU KUBOTHBIX
MOJENSAX, KIMHUYECKUE CiIydau (case reports),

nyonmukanuu 0e3 J0CTyIa K MOJIHOMY TEKCTY,
a TaKXKe CTaTbW, HE COJAEpXKallue JaHHBIX O
KJIIMHUYECKUX UCX0JaX WM METO/ax BEIACHUS
MalMEeHTOB c OCTpPBIM MTOYCYHBIM
MOBPEXKACHUEM.

Ombop uccrnedosanuii

[lepBUYHBIN CKPUHUHT ITyONMKaUi
OCYIIECTBIISIJICS 10 HA3BAHWIO U AHHOTAIIMH.
[TonHBIE TEKCTHI MOTEHIIUATBEHO PEIEBAHTHBIX
cTaTell  OIEHWBAIUCh HAa  COOTBETCTBUE
KPUTEPUSM BKIIIOUCHUS IBYMS HE3aBUCUMBIMU
uccienoBarensmMu. Paznornacus paspemanuch
IYyTEM KOHCEHCYCa.

H3zeneuenue oanmvix

N3 BKIIFOYEHHBIX B CHUCTEMATUYECKUUI
0030p HCCIeI0BaHU I U3BJICKATACh
uHpopMalus O Ju3aiiHe HCCIEOBaHUS,
XapaKTEPUCTHKAX HW3y4aeMOW  TMOMYJISINH,
MPUMEHSIEMBIX JTHAaTHOCTHICCKUX KPUTEPHSIX
OCTpOTO MOYEYHOTO MOBPEXKICHUSI,
UCIIOJIB3YEMBIX TOJXO0/JaX K JICUCHHIO |
OpraHu3aIui MEAUIIMHCKON TIOMOIIH, a TAK)KE
KIIMHUYECKNX WCXOJaX, BKIIOUas YpPOBEHb
JETaNbHOCTH, JUIMTEIBHOCTh HMCKYCCTBEHHOM
BEHTWISIIIMM JIETKUX U TOTpeOHOCTH B
MOYE€YHO-3aMECTUTEILHOM Tepanuu.

Ouyenka xauecmea uccieodo8aHull

OrneHka METO0JI0THYECKOr0 KauecTBa
BKJIFOUEHHBIX HaOJI01aTEIbHBIX
UCCIIeJOBaHUI IPOBOIUIIACH c
ucrosp3oBaHneM Imkaiasl Newcastle—Ottawa
Scale. CucremaTu4ecKue 0030pbI
olleHUBaIUCh 1o kputepusim AMSTAR 2.

ITporecc oTOopa myOuKaImin
JOTIOTHUTEIBHO BU3YaJIU3UPOBAH c
ucnoiab3oBanueM cxembl PRISMA 2020,
OTpaxaroniei JTarnbl UJICHTH(PHUKAIIH,
CKpUHMHTa ¥ BKJIIOYEHHUS HCCIEIOBaHUN

(pucyHok 1).
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Hafigemo samEcef B SOISKTPOHHEIX
Gasax TAHHBIX

(Buked MEDLINE, Scpus. Web gf

Science): 420

Hafgeso sammcei H3
JOTIONTHETENEHELX HCTOUHHEDE
(pywmoff  moHCE @m0 CIIHCEEM
THTEpPATYPEL KTHHHIECEHS
PeROMEHIATHE, MATEPHATH

npodeccHOHATRHER coobmects): 25

Beero EnedTHOHIMpOBIHO SalHCEH:
445

CrpuEHET

[MpocuoTpess SATCITOERE H

EHHOTAIHHE: 325

Herpmogeao mocas aHATHIE MTOIHOTO

TexcTa: 69

Ermousrme | Owmenea
COOTBETCT
EHE

BrmrousHO B KauecTESHHERH aHAMHS: 41

HCCNIENOESHHE

Yoameso IvETHEATOR
120
SamHCeHE
VIANEHHS TVIIHESTOE
315

DOCIe

Hermowero Ha 3Tame
215

TEECTEL

CEPHHHHTE:
[Tomeee
cTared, oToOpaHHEE

ana ouerkE: 110

CooteeTcTEVIOT

KPHTEPHAM

EETFaeHER: 41

Pucynoxk 1 - Cxema otOopa uccrneqoBaHuii Ui CUCTEMATHYECKOTO 0030pa B COOTBETCTBUU C
pexoMeHnnauusmu PRISMA 2020

Pesyabrarel. B

0030p  ObUIH
MOCBSIIEHHBIC
MOBPEKICHUIO
BBITIOJITHEHHEIE

CHUCTEMaTHUUYECKUI
BKJIIOYEHBI  HCCJICIOBaHUA,
OCTpOMY [IOYEYHOMY
y HOBOPOKJIEHHBIX,
B  YCIOBHUSIX  OTIEJIECHUM

p€aHuMalun u" WHTEHCUBHOM TCpaIunu. B
AHAJIN3 BOLIJIM OPUT'MHAJIBHBIC KIIMHUYCCKHUC
UCCICIOBaHHUsA, a TaKKC CHCTCMATHYCCKHUC
O630pLI U MCTa-aHaJlu3bl, OTpaXXaroIInue
COBPCMCHHBLIC TIMOAXOAbI K JUAIHOCTHUKC,

JICUCHUTO u Opra"u3aluu
CIIELIMATTM3UPOBAHHON MEIUIIMHCKON MOMOILIU
npu OIIIl. bBonpmuHCTBO  mMyOIUKaUn
MIPEACTABIISUIN coboif  HaOmIOOATENNbHBIE
KOTOPTHBIE HCCJIENOBAHMUS, BBIIOJHEHHBIE B
HEOHATAJIBHBIX M MEIUATPUYECKUX LIEHTpax,
BKJIIOYAs CIIeLIMaIU3UPOBAHHbIE
KapIUOXUPYPruYECKUE CTAllMOHAPBI.
HccnenoBanus CYILIECTBEHHO
Pa3IMYAINCh MO AU3ANHY, XapaKTEPUCTUKAM
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OIS " IPUMEHIEMbIM
nuarHoctuueckuM — kputepusim  OIIII, yto
OTpa)kaeT OTCYTCTBHE YHH(PHIHUPOBAHHOTO
MOJIX0Ja K OIICHKE MOYEYHOH MUC(HYHKIHMH B
HEOHATAJIbHOM IIEPHUOJIE.

Ilo JTAHHBIM BKITFOYEHHBIX
UCCIIEIOBAaHUM, 4acTOTa OCTPOro IMOYEYHOIO
MTOBPEXKICHUS y HOBOPOXIEHHBIX,
HAXOJAIIMXCS B OTICICHHUSIX PEaHUMAIH U
WHTCHCUBHOW  Tepaluu, BapbUpOBaJia B
LIIMPOKUX TpEeJesiax U 3aBUCENIa OT TAKECTU
COCTOSIHUS MAIMEeHTOB, HATAYHS
COITYTCTBYIOIIEH MATOJIOTHN W MPUMEHSIEMBIX
MarHOCTHUYECKUX Kputepues [/]. B oOmeit
HEOHATaJIbHOMN MONYJISALUN OIIIT
JTMAarHOCTHPOBAIOCH B cpemHeM y 20-40%
MAIMEeHTOB, TOTJa KaK B TPYIIe KPUTHYECKH
OOJIBHBIX HOBOPOXXIEHHBIX JTAHHBIH
mokaszaTesb npesbitran 50% [8].

HaubGonee Bbicokas uactota OIIII

OTMEYaIach y HOBOPOXJIEHHBIX c
BPOXIAEHHBIMU IIOpOKaMU cepaua,
MIEPEHECIINX KapaIuOXUpyprudecKue

BMEILIATENIbCTBRA, a TAKXKE Y JIETEeH ¢ CeNCcucom,
TSOKENMONM  TIepUHATaIbHOW — achUKCHEW W
SKCTpEMaJIbHO HHM3KOM Maccod Tela TMpu
poxaennn [9]. Pa3BuTre oCTPOro moyevHoOro
MOBPEXKJCHUST  ObUIO  aCCOLMUPOBAHO  C

YBCIIUUCHUEM JICTAJIbHOCTH,
IMPOAOJIKUTCIIBHOCTH PICKYCCTBCHHOP'I
BCHTUJISIIHUHA JIETKUX u JJIUTCIIBHOCTH

peObIBaHMS B CTAIMOHAPE, YTO MO TIEPKUBACT
€ro 3Ha4YMMO€ BJIMSIHHE HAa HCXOIbI JICUCHUS
JIaHHO# Kareropuu manueHTos [10].

B psge uccnenoBanuii mokasaHo, 4TO
TSDKECTh OCTPOTO TOYEYHOTO TOBPEKICHUS
HaMpPsIMYIO KOppeupyer c
HeOIaronpusTHBIMU KIIHHAYECKUMU
ucxomamu [11]. V nHoBopoxnéuusix ¢ OIIIT
CpellHE M TAXKEIOW CTENEHH OTMEYaIUCh
0oiee BBICOKHME ITOKAa3aTeId JIETAILHOCTH,
0ombIIasi TOTPEOHOCTh B MPOJOHTHPOBAHHON
pecnupaTopHOl  moAnepKKe U Ooiee
JUINTENbHOE TpeOblBaHHE B  OTACIEHUSIX
WHTEHCUBHOW Tepamuu IO CpPaBHEHHUIO C
naueHTaMu  0e3  MPU3HAKOB  MOYEYHOM
IMCHYHKIMA [12]. Ocob6enHo
HEONaronpusATHBIA MPOrHO3 HaOMIoAancs y
narueHToB ¢ passutuem OIIl B panHem
HEOHATAILHOM IEPHUOJIE WM B PAHHHUE CPOKH
MOCJIe XUPYPrUYeCKUX BMemaTeabCeTB [13].

OtnenbHBIE aBTOPHI TOTYEPKUBAIOT,
4TO HaJIn4ne OCTpOrO IMOYCYHOTO
MOBPEXKJCHHUSI Y HOBOPOXKAECHHBIX CIEIyeT

paccMaTpuBaTh HE TOJIBKO Kak MapKep
TSDKECTH OCHOBHOI'O 3a00JICBaHMS, HO M Kak
CaMOCTOSITEIbHBIN MIPOTHOCTUYECKHU
HEONMaronpusTHeIA (pakTop, HE3aBUCUMO OT
FeCTAllMOHHOTO  BO3pacTa M BEIyILeH
Ho3oJioruu [14]. Bkrou€HHBIE HCCIIeT0BaHUS
TaKKe JJEMOHCTPUPYIOT J0303aBUCUMYIO CBSI3b
MEXITY BBIPQXEHHOCTHIO Meperpy3Kku
KHUJIKOCTBIO, CTEIICHBIO MOYCTHOMN
TUCHYHKIIMM M YBEJIWYEHUEM JIETaIbHOCTH,
YTO MOMYEPKUBAET KIMHUYECKYIO 3HAUUMOCTD
paHHEr0 MOHHUTOPWHTA BOJHOTO OanmaHca y
JIAHHOUW KaTeropuu narueHTos [15].

B OOJIBIITMHCTBE BKJTIOYEHHBIX
WCCJICIOBAaHUN I JTUAarHOCTUKH OCTPOTO
MOYEUYHOTO TOBPEXKJICHUSI Y HOBOPOKIEHHBIX
HCITOJIb30BAJIUCH MOAU(PUIIPOBAaHHbBIE
HeoHatanbHble Kputepun KDIGO, a Takxke
knaccuurarmonnsie  cuctembl AKIN u
PRIFLE [16]. TIpu 5ToM B psijie myOiHMKaIuii
OTMEYAJINCh CYIECTBEHHBIC pA3IHUUs B
oleHKe 4acToThl U crereHu Tsokectu OIIII B
3aBUCUMOCTH oT BbIOpaHHOM
TUArHOCTHYECKOW  KJIacCH(UKAIMH,  YTO
3aTPYOHSAET  COIMOCTABJIEHUE  PE3YJIbTaTOB
Pa3IMYHBIX HMCCIECIOBAHUNA W (HOPMHPOBAHHE
YHU(UIUPOBAHHBIX  AMUIACMHUOJIOTHUECKHIX
oreHok [17].

TpamunurioHHbIe TIOKa3aTeNu (PyHKIIUH
MOYEK, BKJIKOYAs YPOBEHb CBHIBOPOTOYHOTO
KpeaTMHMHA W TIOKa3aTeaud  Juypesa,
JIEMOHCTPUPOBAIN OTPAaHUYECHHYIO
YyBCTBUTEIBLHOCTh, 0COOCHHO B PaHHUE CPOKH
pa3BuTUsl 3a00J€BaHUsA, UYTO CBS3AHO C
(U3HOJIOTHYECKIMU 0COOEHHOCTSAMU
HEOHATAJIBHOTO  TMEpUoJia U  3aJEPKKOMU
MOBBIICHHS KPEATHHUHA MOCJI€ TOBPEXKACHUS
novyeuyHoi Tkanu [18]. B cBs3m ¢ 3TUM B psne
paboTr mog4YEépKUBaIach IMEPCHEKTUBHOCTH
WCIIOJIb30BAaHUS  OMOMApKEpOB  IMOYECYHOTO
MOBPSKICHHS, TAaKUX Kak HEHTPOQMIbHBIN
JKEJaTUHA3-aCCOLMUPOBAHHBIA  JIMMIOKAJIUH
(NGAL) wu muwucratun C, TO3BOJISIOMIAX
BBISIBIISITH ~ MOYEUHYH  JUCHYHKIUIO  Ha
nokauHuYeckux ctaausax [19]. Bmecte ¢ tem
aBTOpPbl  YKa3bIBalOT, 4YTO  IPUMEHEHHUE
OMOMapKkepoB B PYTUHHON KIMHUYECKOU
MPAKTHKE OCTAETCS OTPaHUYCHHBIM U TpeOyeT
JajpHeunmen CTaHJAPTU3ALUU
JUArHOCTHYECKUX MOJXO0JI0B U OIpeAesICHUs
MOPOTOBBIX 3HAYEHUH JJIs HEOHATaJIbHOMU
nomyssiiuu [20].

AHanu3 BKIIOYEHHBIX MyOJIMKAIIMiA
MOKa3ajl, YTO HCXOJbl OCTPOTO MOYEYHOTO

[ 1L



MOBPEXJICHHUS] Y HOBOPOXKJIEHHBIX BO MHOTOM
OTIPENIeNAIOTCS YPOBHEM OpraHu3aIu
CIIELIMAIM3UPOBAHHON MEIUIIMHCKON ITOMOIIU
[21]. KiroueBbivu 3IIEMEHTaMU
3¢ hEKTUBHOTO BEJCHHSI MAIUECHTOB SBIISUTHCH
paHHAA WACHTH(PHUKAIHUA TPYINI BBICOKOTO
pHCKa, TMHAMUYECKUH MOHUTOPHHT BOIHOTO
OayaHca ¥ reMOJIMHAMUYECKHUX MTOKa3aTele, a
TaKkKe MYIbTUAMCUUIUIMHAPHBIA TOAX0J C
y4acTHEM HEOHATOJIOTOB, PEaHMMATOJIOTOB U
Hedpodoros [22].

Bo MHOTHX MCCIIEIOBAaHMIX
MOTYEPKUBAIACH BAYKHOCTH CBOEBPEMEHHOTO
NPUHATUS PEHIeHHs O Hayvaje I0YeYHO-
3aMECTUTENIBHOM  Tepanuu 10  Pa3BUTHA
BBEIPQKCHHOW TEPErpy3KH  JKUIKOCTBIO U
TSOKENBIX ~ METaOONMYECKUX  HapyIICHUH,
aCCOIMMPOBAHHBIX c YXyIIIeHUEM
KIMHAYECKMX HWCXOJOB W  TOBBIIICHUEM
JIETATLHOCTH [23]. Pannee HaYaJo
3aMECTUTENBHOMN MIOYE€YHON Tepanuu
paccMaTpUBalIOCh KaK OJUH W3 KITFOUEBBIX
(haKTOpOB, TO3BOJISIONIUX CTAOMIN3UPOBATH
COCTOSIHUME TAIMeHTOB M  MPEAOTBPATUTH

MIPOTPECCUPOBAHUE MOJTMOPTaHHO N
TUCHYHKIIMK Y  KPUTHYECKH  OOJIBHBIX
HOBOPOXKIEHHBIX [24].

Cpenu METOJZIOB OYEYHO-

3aMECTUTENbHON Tepanuu y HOBOPOKAEHHBIX
Beqyliasi poyib B OOJBIIMHCTBE BKIFOYEHHBIX
UCCIIeIOBAaHUI OTBOINJIACH IEPUTOHEATILHOMY

JAUAJIN3Y, qTo O6YCJ'IOBJ'ICHO €ro
OTHOCHTEIIBHOM 6630HaCHOCTBIO,
TEXHUYCCKOH AOCTYIIHOCTBIO u

BO3MOKHOCTBIO IIPUMEHEHUSI Y NALUEHTOB C
HU3KOM Maccod Tela W  HeCTaOUIIbHOM
reMOJIMHAMUKON [25]. ABTOPBI
MOJUEPKUBAIIM, YTO EPUTOHEATbHBIN TUATU3
HE TpeOyeT COCYIUCTOro MOCTyMa OOJBIIOro
JaMeTpa U CUCTEMHOW aHTHKOAryJIsLHH, YTO
0COOCHHO Ba)KHO B HEOHATAJILHOM MOMYISALUN
C BBICOKMM pHCKOM TI€MOPpParnyecKux
ocJoKHEeHuH [26].

[Ipumenenue MIEPUTOHEATBHOTO
auanusza  crnocobctBoBaio AP PeKTHBHOM
KOpPPEKLIHH HapylueHun BOJTHO-
ANEKTPOJIUTHOTO OanaHca, CHIKEHUIO
BBIPQXKEHHOCTH MEPErPy3KH KUAKOCTBIO U
cTabuIM3anuu reMOIMHAMHYECKHUX
mokaszareneil y  KpUTHYECKH  OOJBHBIX
HOBOPOXIEHHBIX [27]. B psine uccnenoBaHwmii

OTMCUYCHO, 4To paHHEC Ha4daJio
NEPUTOHCAIIBHOTO AWATIN3a aCCOLUHUPOBAHO C
YMCHBIICHUECM PO AOJIKUTCIIBHOCTHU

HMCKYCCTBEHHOM BEHTUWIAIINH JIETKUX,
COKpAIlleHHeM  CpOKOB  TpeObIBaHHSA B
OTACJICHUSIX ~ MHTCHCHUBHOW  Tepanmuu U

CHIDKEHHEM JICTaIbHOCTH, 0 CPAaBHEHHIO C
OTCPOYCHHBIM  HA4yaJIOM  3aMECTHTEIbHOM
no4e4yHoit tepanuu [28].

Takum obpazom, pe3yabTaThl
CHCTEMaTHYECKOTO 0030pa CBHUICTEIHCTBYIOT
O BBICOKOW pacmnpoCTPaHEHHOCTH OCTPOTO
MOYEYHOTO TIOBPEXKICHHUS Y HOBOPOKIEHHBIX,
OCOOCHHO B TpYyNIE KPUTHYCCKH OOJIBHBIX
NAaIMEeHTOB, W TOAYEPKUBAIOT €r0 3HAYMMOE
BIMSIHME Ha KIMHUYECKHE HWCXOJBbl. AHAIU3
BKITIOYEHHBIX ITYOJMKAIMKA ITOKA3bIBAET, YTO
paHHSIS JIMAarHOCTHKA, aJIeKBaTHas
OpraHu3aIus CTeHaTN3UPOBAHHON
MEIUIIMHCKOM TIOMOIIM M CBOEBPEMEHHOE
HAyYaJIo MOYeYHO-3aMECTUTEIIHON Teparuy, B

YaCTHOCTH  NEPUTOHEATBHOIO IUanm3a,
ABJISIFOTCS KIIFOUEBBIMH dakTopamu,
aCCOLMMPOBaHHBIMH c YIIy4IIEHHEM

BBDKMBAEMOCTH W CHIDKCHHEM  YaCTOTHI
HEOJarompusATHBIX ~ MCXOJOB Yy  JIaHHOU
KaTeropuu MalyeHTOB.

Oo0cy:xknenue. PesynbraThl
HACTOSIIIET0  CUCTeMaTHueckoro  o03opa
MOATBEPXKIAIOT, UYTO  OCTpPOE  IOYEYHOE
TOBPEXK/ICHUE Y HOBOPOXKAEHHBIX OCTAETCS
OJHOW M3 KJTFOYEBBIX MPOOJIEM HEOHATAIBHON
WHTCHCUBHOW TEpAaIuu, CYIIECTBEHHO BIIUSS
Ha T[IOKa3aTelld JIETATbHOCTH U TSHKECTh
KIIMHUYECKOTO TEUECHUS KPUTHYECKUX
coctostHuil [29]. Beicokass BapuaOebHOCTH
gactoTtel OIIIl, BEISBIIEHHAs B BKJIFOYEHHBIX
UCCIIEIOBAHUSIX, B 3HAYUTEIILHON CTENeHU
00ycloBJIeHa HEOJHOPOIHOCTHIO MOIMYIISALIUMN,
pa3IuusIMHU B MPUMEHSIEMbIX
JUArHOCTHYECKUX KpUTEPUAX u
OCOOCHHOCTSIMU KIIMHUYECKOW TPAKTUKH B
pasnmuuHbIX 1earpax [30,31].

OaHUM U3 NPUHIUITHAIBHBIX BBIBOJIOB
0030pa sBiISE€TCS MOATBEP)KJIEHUE TOTO, UTO
OIIIT y HOBOPOXIEHHBIX cienyer
paccMaTpuBaTh HE TOJIBKO KaK OCJIOKHEHHE
OCHOBHOTO  3a0oyieBaHHs, HO U  Kak
CaMOCTOSITENbHBIN (PaKTOp HEOIArONPUSATHOTO
nporHoza.  Jlaxe  ymepenHole  (Hopmbl
MOYeYHOUW AMC(YHKIMU aCCOLMUPOBAHBI C
YBEIUYECHHEM MPOJIOJKUTETLHOCTH
peCIMPAaTOPHON MOJIEPKKH U MPeObIBaHUS B
OTACJICHUSX WHTEHCHUBHOW Tepamuu, 4TO
coracyercs c JAHHBIMU paHee
OMYyONMKOBAaHHBIX HccheaoBanuii [32]. 3to
noMYEPKUBAET HEOOXOIUMOCTh  aKTHUBHOM
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TAKTUKHA PAHHETO BBISBICHHS IOYECYHOUH
TMCHYHKIIMH Yy TAIIMEHTOB TPyl BEICOKOTO
pHCKa.

Ob6cyxnas JTMArHOCTUYECKHE
MIOAXO/Ibl, CJIETYyEeT OTMETUTh, YTO, HECMOTPS
Ha OIMPOKOE BHEAPEHUE MOIUPHUIIMPOBAHHBIX
HeoHaTalbHBIX  KputepueB KDIGO, wux
YYBCTBUTEIBHOCTh B  paHHHE  CPOKH
3a00JIeBaHHS ocraércs OTPaHUYEHHOM.
Hcnonb30BaHue CHIBOPOTOUHOTO KpeaTMHUHA
U Jype3a KaKk OCHOBHBIX THArHOCTUYECKUX
MapKepoB HE TO03BOJSET CBOEBPEMEHHO
BBIABIITH cyOKuHUYeckue popmer OIII, uto
MOXKET TPHUBOAMTH K 3aJlepXKKe Havaja

TedeOHBIX MEpPOTIPUSATHI [33-35].
[TepcrieKTUBHBIM ~ HANpPABICHUEM  SIBJISCTCS
BHEJIPCHUE OMoMapKepoB HOYEYHOTO

MOBPECKACHUA, OJHAKO HUX KIMHHUYECKOC
IMIPUMCHCHUC B HCOHATOJIOTNH TIOKa

CIEPKUBACTCSA OTCYTCTBHEM
CTaHAAPTU3UPOBAHHBIX MMOPOTOBBIX 3HAYEHUU
51 OTPaHUYEHHOMN JNOCTYITHOCTBIO

nabopaTOpHBIX MeTOI0B [36].
Oco00¢ BHUMaHHE B aHAIM3HPYEMbIX
NyOMMKANUAX YACTSIETCS POJM OpraHu3aliu

CIIELIMATM3UPOBAHHOMN MEIUIIMHCKOHN
ITOMOIILIH. [Tomydennsie JaHHbIE
CBUJICTEIBCTBYIOT 0 TOM, YTO

CTPYKTYPUPOBAHHBIM MOJAXOJ K BEICHUIO
HOBOPOXIEHHBIX ¢ puckoM paszButus OIIII,
BKJIFOYAIOITU I MYJIBTUIMCUUTNIMHAPHOE
B3aUMOJICIICTBUE CIIELUAJIUCTOB,
JMHAMHYECKU MOHUTOPUHT BOJAHOrO OanaHca
Y PaHHIOIO CTPaTU(UKAINIO PUCKA, OKa3bIBACT
0oJiee BBIpAXEHHOE BIMSHHUE HA UCXObI, UEM
M30JIMPOBAaHHOE  MPUMEHEHHE  OTIEIbHBIX
(hapmakosornueckux crpareruii [37]. JaHHbIi
BBIBOJI IMEET BAKHOE IPAKTHUECKOE 3HAUCHHE
u NOA4YEPKUBAET MIPUOPUTET
OpraHU3allMOHHbIX PELIEHUH B CHUCTEME
OKa3aHUs TOMOIIM KPUTUYECKU OOIHHBIM
HOBOPOXIAEHHBIM.

B KOHTEKCTE 3aMECTUTENBHON
MMOYEYHOW Tepanuu NMEePUTOHEATbHBIN HaIn3
paccMmatrpuBaeTcsi OOJBIIMHCTBOM — aBTOPOB
KaKk METOJl BbIOOpa Yy HOBOPOXIEHHBIX,
O0COOCHHO y MAIlMEHTOB ¢ HU3KOW Maccoi Tena
51 HecTaOUIBbHOU reMOJIMHAMUKOM.
[IpeuMmyiiecTBa NEPUTOHEATHHOTO JIMATU3A,
BKJIIOUasi OTCYTCTBME HEOOXOJWMOCTH B
COCY/IUCTOM JOCTyIe OOJBIIOTO JUaMeTpa U
CUCTEMHOM aHTUKOAryJIslUMU, JeJIaloT €ero
Hambonee mnpuemiembiM Metogom 3IIT B
HeoHaranpHOU mnpaktuke [38]. Kpome Toro,

JaHHbIE  JIMTEPATypbl  YKa3bIBalOT  Ha
NOTEHLMAJIbHYIO II0JIb3Yy paHHEro Havalja
[EPUTOHEAIBHOTO JManusa,
aCcCOLMUPOBAHHOTO c YMEHBILIEHUEM
HepErpy3Ku KUAKOCTHIO, CHIKEHHUEM
nponospkurensHocty MBJI m ynmydimenuem
BbDKHBaeMocTH [39].

Bwmecre ¢ Tem HacTosmuii 0030p umeer
pAx orpaHuyYeHui. Bo-nepBbIX, BKIIOYEHHBIE
UCCIIEN0BaHUs XapaKkTepU3yITCs
3HAQYMUTEJIBHONW TIE€TEPOTreHHOCTBIO JH3aliHA U
HCIOJIb3YEMBIX JMAarHOCTUYECKUX KPUTEPUEB,
YTO OrpPaHUYMBAET BO3MOXKHOCThH MPSAMOTO
COTIOCTaBJICHUSI  PE3yabTaToB. Bo-BTOpBIX,
OOJIBIIMHCTBO JOCTYMHBIX JAHHBIX OCHOBAHO
Ha HaOJI0JATEeNbHBIX UCCIIEIOBAHUSAX, UTO HE
MO3BOJISIET B IOJIHOM  Mepe  OIIEHUTh
NPUYMHHO-CIICICTBEHHbIE  CBSI3U  MEX]Y
OT/EIbHBIMU JIEYEOHBIMH CTpATETHSIMU U
KIMHUYeCKMMU — ucxomamu  [40]. DOtm
00CTOSITENbCTBA NOTYEPKUBAIOT
HEOOXOUMOCTh TPOBENIEHUs JabHEHIINX
INPOCIEKTUBHBIX M PaHJI0MU3UPOBAHHBIX
UCCIICJOBAHUH, HaIpPaBJICHHBIX Ha
OIITUMMU3AINAIO TUAarHOCTUKU U Jieuenuss OIII]
Y HOBOPOXKAEHHBIX.

Takum o0pazom, pe3ynbTaThl
CHCTEMaTHUYECKOro 0030pa MHOATBEPXKIAIOT,
YTO yJIy4IIEHHE UCXOA0B Y HOBOPOXKIEHHBIX C
OCTPBIM TIOYEYHBIM IOBPEXKICHUEM Tpedyer

KOMIIJIICKCHOT'O nmoaxonaa, BKIIKOYAaromicro
PaHHIOO JUArHoCTHKY, OIITUMAJIbHYIO
OpraHu3anuro CHeHHaHI/ISI/IpOBaHHOﬁ

MEIMIIMHCKOM TIOMOIIM U CBOEBPEMEHHOE
pUMEHEHUE MOYEYHO-3aMECTUTEIbHON
tepanuu. opmupoBanue YHUPUIUPOBAHHBIX
MIPOTOKOJIOB BE/ICHUS U JalbHEHIIee pa3BUTHE
MEXJIUCUUIUIMHAPHBIX ~ MOJENEeH  OKazaHud
MOMOIIU TPEJICTABISIIOTCS MEePCIEKTUBHBIMU
HANPaBIICHUSIMU JJIS CHMKEHUS OpeMeHHU
OIIII B HeoHaTanpHOM momyssiiuu [41].
3akio4eHue. IIpoBenéHubIii
CHUCTeMaTHUYECKHI 0030p JEMOHCTPUPYET, U4TO
0CTpoOE€ HOYEeYHOe HOBPEXICHHUE y
HOBOPOXKJIEHHBIX  SBIISETCS  YacTbIM U
KJIMHUYECKH  3HAUYUMBIM  OCJIOXKHEHHUEM,
0COOEHHO y KpPUTHYECKU OOJIbHBIX MAI[UEHTOB,
U acCCOLMHUPOBAHO C HEOJArONpPUATHBIMU
UCXO0JIaMH, BKJIIOYasi HOBBIIIEHHUE JIETATILHOCTH

" YBEJIMYEHUE MPOJOJIKUTEIILHOCTH
UHTEHCUBHON Tepanuu. Bricokas
BapnabeIbHOCTh oKazarejen

pacnpoctpanénHocty  u  Tspkectn Ol
OTpa)XaeT Kak I'eTEPOreHHOCTh KIMHUYECKUX
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MOMYJISILIUM, TaKk u OTCYTCTBUE
YHU(DUIUPOBAHHBIX ~ JAMArHOCTHUECKUX U
OpPraHM3allMOHHBIX IOJIXOJOB K BEJIEHUIO
JAHHOW KaTeropuu MalreHTOB.

Ilony4yeHHble AaHHBIE NOAYEPKUBAIOT
KIIOYEBYKD  POJIb pPaHHEW JAUArHOCTHKH,
CBOEBPEMEHHOHN CTpaTu(UKalud pUCKa U
aJIcKBaTHOU OpraHu3aLnuu
CIIELIMAIM3UPOBAHHON MEIUIIMHCKON MTOMOITU
B YAYYUIEHUM KJIMHUYECKUX HCXOJIOB Yy
HOBOpOXKIAEHHBIX ¢ OIIIl. Ocoboe 3HaueHue
UMeeT  MYIbTUIUCHUIUIMHAPHBIA  MOJXOJ,
obecrneunBarouii HEeNpepbIBHbIN
MOHUTOPUHI  COCTOSIHMSI ~ TallUEHTOB U
000CHOBAHHOE MPHUHITHE PELIEHUN O Hayale
IT0YEYHO-3aMECTUTEIILHON TEpaInu.

Cpenn  METOJOB  3aMECTUTEILHOM
ITOYEYHON TEpalny NMEPUTOHEATBHBIN TUaIN3

reMOJAVHAMUKON U HU3KOW Maccoil Tejla IpH
poxneHnu. PaHHee Hayano NMepUTOHEAIBHOIO
JMaIn3a paccMaTpUBAETCs KaK MMOTEHIUAIBHO
apdexTuBHas  cTpaTeruss  NPOPHUIAKTHKH
TSDKENBIX  OCJIIOKHEHMH W yJIydlleHus
BBDKMBAEMOCTHU B JAHHOM TOITYJIALIMH.

Takum 00pazom, ONTUMU3ALMS
OKa3aHus IIOMOIIM  HOBOPOXAECHHBIM  C
OCTPBIM TIOYEYHBIM TOBPEKICHUEM Tpedyer
KOMIUIEKCHOTO  IOAXOJd,  BKJIKOYAKOLIETO
COBEpILICHCTBOBAHUE JUArHOCTUYECKUX
QITOPUTMOB, DPa3BUTHE OPraHU3aLMOHHBIX
MOJIENIEN CIIEIIMATU3UPOBAHHON MEIUIIUHCKON
IIOMOIIM ¥ JaJbHEHIIee  BHEIPEHUE
JI0Ka3aTeJIbHbIX CTpaTeruu MIOYEYHO-
3aMECTUTENBHON Tepanuu. IlepcrekTnBHBIMU
HaIlpaBJICHUSAMH JAIBHEMIINX HMCCIECIOBAHUN
ABIIAIOTCS pa3paboTKa CTaHIApTU3UPOBAHHBIX

ocraércd  Hambosee  MPEeINOYTUTEIbHBIM IIPOTOKOJIOB BEJICHUS u OLIEHKA
BApUAHTOM JJIi HOBOPOXKIEHHBIX, Oyarogaps 3¢ (}EeKTUBHOCTH pPaHHETO BMEIIATEIbCTBA B
CBOEH OTHOCHUTEIILHOU 0€e30MacHOCTH, paMKax NPOCIEKTUBHBIX MHOIOLIEHTPOBBIX

TEXHHICCKOM JOCTYIIHOCTH MW BO3MOXHOCTH HCCH@JIOBaHI/Iﬁ.

MPUMEHEHHs] Y TalHUEeHTOB C HeCTaOWJIbHOM

ORGANIZATION OF SPECIALIZED MEDICAL CARE FOR ACUTE KIDNEY INJURY
IN NEWBORNS: A SYSTEMATIC REVIEW

Sh.M. Moiynbayeva, A.M. Anarbek*, A.M. Asan, A. Atymtaikyzy
Kazakhstan Medical University “KSPH”, Almaty, Kazakhstan

Abstract

Background: Acute kidney injury (AKI) in newborns is one of the most significant challenges
in neonatal intensive care, being associated with high mortality, prolonged duration of mechanical
ventilation, and extended length of hospital stay. Despite the implementation of international
diagnostic criteria, issues related to early diagnosis, organization of specialized medical care, and
optimal use of renal replacement therapy in newborns with AKI remain debatable.

Objective: To analyze and summarize current evidence on the organization of specialized
medical care, diagnosis, and treatment of acute kidney injury in newborns based on a systematic
review of the literature.

Materials and Methods: This systematic review was conducted in accordance with the
PRISMA 2020 guidelines. Literature searches were performed in the PubMed/MEDLINE, Scopus,
and Web of Science databases for publications issued between 2015 and 2025, using combined search
terms including acute kidney injury, newborn/neonate, intensive care, renal replacement therapy, and
peritoneal dialysis. Additionally, a manual search of reference lists of included articles was
performed. The review included original clinical studies, systematic reviews, and meta-analyses
addressing the diagnosis, treatment, and organization of medical care for AKI in newborns. A total of
41 studies were included in the final qualitative analysis.

Results: The incidence of AKI among newborns admitted to neonatal intensive care units
ranged from 20% to 40%, exceeding 50% in critically ill patients. The highest risk of AKI was
observed in newborns with congenital heart defects, sepsis, severe perinatal asphyxia, and extremely

low birth weight. The development of AKI was associated with increased mortality, longer dur’a.Linn_l_
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of respiratory support, and prolonged hospital stay. The analysis demonstrated that early identification
of high-risk patients, dynamic monitoring of fluid balance, and a multidisciplinary approach to care
significantly improve clinical outcomes. Among renal replacement therapy modalities, peritoneal
dialysis plays a leading role due to its relative safety and technical feasibility in newborns with
hemodynamic instability. Early initiation of peritoneal dialysis was associated with reduced fluid
overload and lower mortality.

Conclusion: The findings of this systematic review confirm that improving outcomes in
newborns with acute kidney injury requires a comprehensive approach that includes early diagnosis,
optimization of the organization of specialized medical care, and timely initiation of renal replacement
therapy. Peritoneal dialysis remains the method of choice in this patient population. The development
of standardized clinical protocols and the conduct of prospective multicenter studies represent
promising directions for further optimization of care for newborns with AKI.

Keywords: Acute Kidney Injury, Infant Newborn, Intensive Care Units Neonatal, Renal
Replacement Therapy, Peritoneal Dialysis

’KAHA TYFAH HOPECTEJIEPAETI'] )KEJIEJI BYUPEK 3AKBIMJIAHYbBI KE3IH/IE
MAMAHJIAHJIBIPBLIFAH MEIULIUHAJIBIK KOMEKTI YUBIMJIACTBIPY:
KYUEJ I1OJTY

LI.M. Moiibin0aeBa, A.M. Anapoexk*, A.M. AcaH, 9. ATBIMTaliKbI3bI
«KHCKM» Kazakcmanowix meouyuna ynusepcumemi, Aimamul K., Kazaxcman
Tyitingeme

O3exTiniri: XXana tyran Hopectenepaeri xeaen oyhpek 3akpimaanysl (JKb3) HeoHaTanmabpik
KApKBIHJIBI TEPAMUSIHBIH €H ©3€KTI MJoceseNnepinid Oipi OOJBIT TaObUIAIBI JKOHE JKOFAphl O©JIiM-
XKITIMMEH, OKIIEHI >KacaHJIbl KEJACTY Y3aKTHIFBIHBIH Y3apybIMEH, COHJali-aK cTanuoHapaa 00y
MEp3iIMiHIH apTybIMEH CHUIIATTaNaabl. XaJlbIKapaJIbIK JUArHOCTUKAIBIK KPUTEPUIICPIiH SHTI31UTyiHE
kapamactan, JKb3 Oap kaHa TyFaH HOpecTeleplie epTe [IMarHOCTUKa, MaMaHJaHIbIPbUIFaH
MEIUIMHAIIBIK KOMEKT1 YUBIMAACTHIPY XKoHE OyHpeK-aaMacThIpyIIbl TepanusiHbl OHTANHIbI KOJIAaHy
Macenenepi i i€ TaTKbIIaHy/1a.

3eprrey Makcarbl: JKaHa TyraH Hopectenepieri kemen OyHpeK 3aKbIMJAaHYbIH
IMarHOCTHKallay, eMJey JKOHE MaMaHJaHJAbIPbUIFAaH MEIUIUHANBIK KOMEKTI YHBIMAACTHIPY
OoMbIHILIAa 3aMaHayl AEPEKTEP/l KYyHeli M0y HET131HAe Taliay KoHe )KHHAKTAY.

Marepuanagap men aicrep: Xyiieni mony PRISMA 2020 yceiHBIMIapbiHA CoHKec
xyprisunai. Opebuerrepai  i3gey PubMed/MEDLINE, Scopus xome Web of Science
nepekkopnapeigaa 2015-2025 sxplnaap apanblFbIHAA KY3€re achlpbulabl. [371€y cTpaTerusicbiHaa
acute kidney injury, newborn/neonate, intensive care, renal replacement therapy, peritoneal dialysis
TEPMUHJICPIHIH KOMOMHAIUsJIAPHl KOMAAHBUIABL. KoChIMIIa peTiHAEC EHri3UIreH MakaajaapablH
onebuerTep Ti3imi OoiibIHIIA KoJIMEH i3aey xkyprizuiai. [onyra sxaHa TyraH Hopectenepaeri Kb3
JMArHOCTHKAChl, €Mi OoHE MEAMIIMHAIBIK KOMEKTI YHBIMIACTHIPY Moceleepine apHalFaH
TYIMHYCKAJbIK KIMHUKAIBIK 3€pTTeyjep, JKyHenl WIomynap JKOHEe MeTa-Tanjayiap eHri3uil.
KopbITbiHABI cananblK Tangayra 41 3eprrey Kipai.

HoTu:xkesepi: HeoHatanaplk peaHuManus koHe KapKbIH/IbI Tepanus OemiMInenepine TyCKeH
KaHa TyFaH HopecTesep/e keaen OyHpek 3akbIMIaHybIHbIH kuLTiri 20—40% apaibiFblHaa e3repim
OTBIPJIBI, a1 KPUTUKAJIBIK JKaFAalilaFel MalMeHTTep ToObiHaa 0y kepcetkim 50%-maH actel. XKbB3
JIaMy Kayri Tya OITKeH JKYpeK akaynapbl 0ap, CENCUCIIeH, ayblp MepUHATANIBIK aCHUKCUIMEH KOHE
TYBUIFAH Ke3JIeT1 JeHE cajiMarbl eTe TOMEH Hapecreinepie korapsl 0omabl. XKB3 mamybr emim-
KITIMHIH apTybIMEH, TBIHBIC aly/bl KOJJAy Y3aKTBIFbIHBIH JKOHE cTalroHapia 0ojly Mep3iMiHIH
y3apybIMeH OaiinmaHbicThl O0ybl. Tanmay HoTHXKeJepi Kayil >KOFaphl TONTAFbl MAIUEHTTEPl epTe
aHBIKTAY, Cy TEHIepIMiH AMHAMHKAIBIK OaKblIay jKOHE MYIbTHAMCHUILTHHAPIBIK TICUIAL KOJIaHY
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ozicTepi ilIiH/Ie reMOIMHAMUKACKI TYPAKChI3 )KaHa TYFaH HOpeCTeNep e CAIbICTRIPMAIIb Kayilci3airi
MEH TEXHHKAIBIK KOJDKETIMAUIIriHEe OaiIaHBICTHI MEPUTOHEATBIbI JUAIN3 KETEKIIl OPBIH aJIajbl.
[lepuToneanbpl Auanu3ai epre O0actay CYWBIKTHIKTHIH IIaMaJaH ThIC KMHAIYBIH a3alThII, OJiM-
XKITIM JCHTeHiHIH TOMEHICYIMEH acCOLMAIHMSIIaH/IBI.

KopsiThinapi: JKyifeni mony HoOTIKenepi KaHa TyFaH HOpecTeNepieri kemen Oyipek
3aKBIMIaHYbI KE3iH/Eer1 KOJaiChl3 KIMHUKAIBIK HOTHXKENEpi TOMEHJIETY KEeIIeHAl TOCUIIl Tamar
eTeTIHIH KepceTTi. bys Tocin epre QuMarHOCTUKaHBI, MAMaHAAHIBIPBUFAH MEIUIMHAIBIK KOMEKTI
YUBIMIACTBIPYABl KETULAIPYAI KoHE OyHpeK-aJIMacThIpyIIbl TEpPANMsHBl yaKTBUIBI OacTayibl
KaMTubl. [lepuToHeabIpl quain3 OChl MAIUSHTTEP TOOBI YIIIH TaHIAY bl 9iC OOJIBIT Kana Oepe/ti.
BipplHFall KIMHUKAJIBIK XaTTaMmajlapAbl d3Ipiiey KOHE KOIOPTaIBIKThI MPOCIEKTUBTI 3epTTEyIep
KYpridy >kaHa TYFaH HOpECTElIepre KOPCETUIeTIH KOMEKTI OJlaH opl OHTAWIaHIBIPYIbIH
MEePCTIEKTUBAIIBI OAFBITTAPhI O0JIBIN TaObLIAbI.

Tyiiinoi cozoep: ceden OylpeK 3aKbIMOAHYbL, KHCAHA MY2AH Hapecmenep, Haya myeau
Hopecmenepoiy peanumMayus OJHCoHe KapKblHObl mepanusi Oeaimuienepi, OyupeK-aimacmulpyuibl
mepanus, nepumoHeanrbObl OUAIU3
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Abstract

Introduction. Infection safety is critical in palliative care settings, where nurses are exposed
to frequent direct-contact risks, making adherence to personal protective measures essential for
protecting both staff and patients.

Aim: to assess the level of knowledge, practical skills, and resource availability related to
infection prevention and control (IPC) among hospice nurses, and to determine differences based on
work experience.

Materials and Methods. A cross-sectional study was conducted among 32 nurses in a hospice
in Almaty using an adapted version of the questionnaire developed by Tafere et al. (2024,
PMC10807260). The tool was translated into Russian, slightly rephrased for relevance to
palliative/hospice care settings, and piloted with 5 nurses; it included 18 knowledge items, 15 practice
items (dichotomous responses), and a resource availability section. Descriptive statistics, the Mann—
Whitney U test, and 2 test (or Fisher’s exact test when appropriate) were applied for data analysis.

Results: overall IPC knowledge was high (mean 14.6/18; 100% demonstrated adequate
knowledge), with no significant differences between experience groups. The most pronounced gaps
were related to personal protection: nurses with <10 years of experience were less consistent in hand
hygiene, mask and apron use, and covering personal cuts (median practice score 11 vs. 14; p < 0.001).
Resource availability was complete for all participants.

Conclusion. The key finding was insufficient adherence to personal protective behaviours
among less experienced nurses, increasing occupational exposure risks. Strengthening training
programs, incorporating simulation-based learning, and reinforcing PPE protocols should be
prioritized to improve staff safety and overall IPC performance.

Key words: personal protection, infection prevention, hospice, nurses, IPC, staff safety.

Introduction.  Healthcare-associated
infections (HAIS) remain one of the major
threats to patient safety, and the World Health
Organization emphasizes the need for

analyses show that inadequate compliance with
IPC measures accounts for a substantial
proportion of preventable morbidity and
mortality [2]. The literature highlights that

comprehensive implementation of infection
prevention and control (IPC) programs, which
include eight core components ranging from
organizational infrastructure to staff training
and monitoring of adherence to standard
precautions [1]. The scale of the problem is
confirmed by global evidence: international

even when protocols are available, actual
adherence often remains suboptimal due to
resource constraints, high workload, and
insufficient regular training [3].

Multiple studies underscore that
strengthening  workforce competency s

essential for effective infection contr?l. CDC




guidelines and international standards on
infection safety indicate that high-quality IPC
requires standardized processes for hand
hygiene, safe equipment handling, and medical
waste management [4]. In parallel, integrated
surveillance is increasingly recognized as a
critical component of IPC  systems:
contemporary IPC models rely on routine data
collection, trend analysis, and the use of
unified infection definitions [5]. APIC
recommendations indicate that sustainable
reduction of HAISs is achievable only through a
combined approach involving surveillance,
staff  education, and organizational
improvements [6]. Likewise, NHSN and
McGeer criteria, widely applied in long-term
care facilities including hospices, ensure
comparability and accuracy in identifying
infectious events [7,8]. International IPC
programs consistently demonstrate that the
quality of care directly depends on adherence
to standard precautions and the adequacy of
available resources [9,10].

Against  this  background, the
knowledge and practices of nurses acquire
particular importance, as they perform the
majority of direct care procedures. The level of
nurses’ knowledge and compliance with
infection prevention remains a central
determinant of IPC effectiveness, especially in
resource-limited settings. Evidence from the
Philippines shows that despite high theoretical
knowledge, adherence to IPC protocols
remains insufficient due to workload and
barriers in the use of personal protective
equipment [12]. In a study from Ethiopia
(University of Gondar Hospital), only 37.7%
of nurses demonstrated good knowledge and
51.8% adequate practice, with work
experience, prior training, and availability of
guidelines identified as key factors [11].
Another study from Debre Tabor Specialized
Hospital also reported moderate levels of
knowledge (59.4%) and practice (53%),
largely dependent on years of experience and
participation in training programs [13].
Consistently, a study from Georgia
demonstrated that although nurses possessed
adequate knowledge, adherence to IPC
measures remained low, with only 53.7%
following recommended practices [14].
Research from Yemen revealed predominantly
moderate knowledge and significant gaps in
performing essential infection prevention

procedures [15], while studies from Turkey
and Saudi Arabia showed similar deficiencies,
particularly among less experienced staff
[16,17].

Additional evidence highlights that
patients receiving palliative care face an
elevated risk of infections not only due to age
and multimorbidity but also because of
immune  dysregulation associated  with
malignancies and their treatments. Modern
oncological therapies, including immune
checkpoint inhibitors (ICIs), exert complex
effects on the immune system: although they
enhance antitumor immunity, they may also
induce autoimmune endocrine disorders,
exhaust compensatory mechanisms, and
overall reduce the patient’s immune resilience
[20]. These alterations complicate infection
detection and increase  vulnerability,
particularly in settings with limited diagnostic
capabilities. Among older adults in palliative
care, infections often present atypically: nearly
half of patients with bacterial infections have
no fever, laboratory indicators may remain
normal, and clinical presentation may be
limited to weakness, confusion, or reduced
appetite [21]. Under such circumstances, both
excessive antibiotic use and delayed treatment
carry risks, requiring rational decision-making
guided by clinical criteria. Studies also show
that while antibiotics may alleviate certain
symptoms in hospice patients, they do not
improve survival, underscoring the importance
of aligning treatment with palliative care goals
[21].

In parallel, evidence-based infection
surveillance is increasingly implemented in
hospices and home-care services. The adoption
of standardized surveillance criteria (APIC,
HICPAC, LTCF definitions, and McGeer
criteria) enables systematic detection of
infections, identification of risk groups, and
improvement of care quality, contributing to a
reduction in healthcare-associated infections
such as urinary tract infections [22]. These
findings demonstrate that even in resource-
constrained environments, infection burden
can be reduced through proper organization of
surveillance and targeted staff education.

Despite  substantial  international
evidence, data on the knowledge and practices
of hospice nurses in Central Asia and post-
Soviet countries remain largely absent.
Considering the high vulnerability of hospice
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patients, the specific nature of palliative care,
and the central role of nurses in daily
procedures, assessing their competency in
infection prevention is critical for ensuring the
quality and safety of care.

Materials and Methods. A cross-
sectional study was carried out in a hospice in
Almaty, Kazakhstan, providing continuous
palliative and long-term nursing care. Data
collection was conducted in 2024-2025. A
total of 32 nurses involved in direct patient care
participated in the study and provided written
informed consent. The sample included
bedside nurses (n=18), post nurses (n=8),
procedure nurses (n=4), and nursing assistants
performing basic care tasks (n=2). Eligibility
criteria included at least three months of
employment in the hospice, active duty during
the survey period, and voluntary participation.
Nurses on leave or those who declined
participation were excluded.

Study Instrument

The questionnaire was adapted for use
in a palliative/hospice setting in Kazakhstan
by: (1) translating it into Russian (and partially
Kazakh) with forward-backward translation
for linguistic equivalence; (2) reviewing and
slightly  rephrasing selected items for
contextual relevance to end-of-life care and
prolonged patient contact without altering
meaning; (3) expanding the resource section to
better capture hospice-specific infrastructure
(e.g., bedside antiseptic access); and (4)
conducting a small pilot test (n=5) to confirm
understanding and feasibility. The original
structure, item wording core, and scoring
system were fully retained to allow comparison
with the source study.

A structured self-administered
questionnaire was used, adapted from the tool
developed by Tesfahun Zemene Tafere et al.,
2024  (PMC10807260). The  original
instrument contained 18 knowledge items and
15 practice items with dichotomous (“yes/no”)
responses, and this structure was preserved.
The adaptation was performed to reflect the
specific working conditions of hospice and
palliative care in Kazakhstan.

The final questionnaire consisted of
four sections:

1. socio-demographic
characteristics;
2. knowledge of infection

prevention and control (IPC);

3. IPC-related practices;

4. resource availability.

Knowledge scores ranged from 0-18,
assigning 1 point for each correct answer.
Practice scores ranged from 0-15, with one
reverse-scored item (needle-stick injury) and
one item evaluated based on correct soaking
time in chlorine solution. Two classification
approaches were applied: an operational 50%
threshold (>9 points for knowledge, >8 for
practice) and a comparison with the sample
mean, as used by the original authors. Missing
responses were recorded as “no data” and
excluded from denominators.

Questionnaires  were  completed
individually and returned in sealed envelopes
to reduce social desirability bias.

Ethical Considerations

All nurses were informed about the
aims of the study, confidentiality principles,
and their right to withdraw at any time. Written
informed consent was obtained from all
participants. The study was approved by the
local ethics committee (institution, date,
protocol number) and conducted in accordance
with the Helsinki Declaration.

Statistical Analysis

Data were analyzed using IBM SPSS
Statistics version 26. Descriptive statistics
included means and standard deviations,
medians with interquartile ranges, and
minimum-maximum values for quantitative
variables, as well as frequencies and
percentages for categorical variables.

Normality of quantitative variables was
assessed with the Shapiro—-Wilk test. A p-value
<0.05 was interpreted as absence of normal
distribution, supported by visual inspection of
histograms and Q-Q plots. Depending on
normality, group comparisons for guantitative
data were performed using either the
independent t-test (normal distribution) or the
Mann-Whitney U test (absence of normality).
Associations between categorical variables
were evaluated using Pearson’s chi-square test
when expected cell counts were >5, and
Fisher’s exact test when expected counts were
<b. Statistical significance was set at p < 0.05
(two-sided).

Results. A total of 32 nurses from a
hospice in Almaty were included in the study.
All participants were female. The mean age
was 34.8 £ 7.2 years (range: 23-52) (table 1).
Work experience was distributed almost
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evenly between the two groups: <10 years: 17
nurses (53.1%); >10 years: 15 nurses (46.9%).
Regarding ethnicity, the majority were Kazakh
(68.8%), followed by Russian (21.9%), and
other nationalities (9.3%). All participants had
a college-level nursing education (100%). No
bachelor’s or master’s degrees were reported.
In terms of professional roles, ward nurses

predominated (18; 56.3%), followed by post
nurses (8; 25.0%), procedure nurses (4;
12.5%), and nurse aides/assistants (2; 6.2%).
All respondents reported a monthly income in
the range of 150,000-300,000 KZT. Training
on infection prevention and control (IPC)
within the last 12 months had been completed
by 19 nurses (59.4%).

Table 1. Comparison of sociodemographic characteristics by work experience

Indicator <10 years of | >10 years of | P-value
experience (n = 17) experience (n = 15)

Age (categories)
Under 25 years 3 (17.6%) 0 (0%) 0.193
26-30 years 6 (35.3%) 3 (20.0%) 0.453
31-40 years 5 (29.4%) 6 (40.0%) 0.729
41+ years 3 (17.6%) 6 (40.0%) 0.158
Nationality
Kazakh 12 (70.6%) 10 (66.7%) 0.805
Russian 4 (23.5%) 3 (20.0%) 0.999 (Fisher)
Other 1 (5.9%) 2 (13.3%) 0.585
Education
College 17 15
Bachelor 0 0
Master/PhD 0 0
Position
Ward nurse 10 (58.8%) 8 (53.3%) 0.752
Post nurse 4 (23.5%) 4 (26.7%) 0.999
Procedure nurse 2 (11.8%) 2 (13.3%) 0.999
Nurse aide / assistant | 1 (5.9%) 1 (6.7%) 0.999
Work shift
Day 7 (41.2%) 4 (26.7%) 0.477
Night 4 (23.5%) 5 (33.3%) 0.704
Mixed 6 (35.3%) 6 (40.0%) 0.999
IPC training in last 12 months
Yes 10 (58.8%) 9 (60.0%) 0.999
No 7 (41.2%) 6 (40.0%) —

A comparative analysis of IPC mandatory hepatitis B vaccination, and

knowledge by work experience showed no
statistically significant differences between

reporting of
differences

did

accidental

not reach

exposures—these
statistical

groups across all 18 indicators (Table 2).
Although nurses with >10 years of experience
demonstrated slightly higher proportions of
correct responses on several items—
particularly related to TB/HIV protocols,

significance. Overall, both groups exhibited a
consistently high level of IPC awareness, with
most indicators exceeding 80-90%, suggesting
uniformly  strong  baseline  knowledge
regardless of years of service.
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Table 2. IPC Knowledge Indicators by Work Experience

Indicator

<10 years (n=17)

>10 years (n
15)

p-value

B1. | know the standard precautions

15 (88.2%)

15 (100%)

0.487
(Fisher)

B2. The hospice has a designated person
responsible for IPC

16 (94.1%)

15 (100%)

0.999

B3. Completed IPC training within the past
12 months

10 (58.8%)

9 (60.0%)

0.999

B4. Approved IPC SOPs are available

14 (82.4%)

14 (93.3%)

0.613

B5. PPE is always available

15 (88.2%)

14 (93.3%)

0.999

B6. Round-the-clock
antiseptics/water

access to

16 (94.1%)

15 (100%)

0.999

B7. Aware of HAI risks

16 (94.1%)

15 (100%)

0.999

B8. Disinfection reduces outbreak risk

17 (100%)

15 (100%)

B9. | know the rules of waste disposal

15 (88.2%)

15 (100%)

0.487

B10. | know pressure ulcer prevention
measures within IPC

16 (94.1%)

15 (100%)

0.999

B11. | can process reusable care items
correctly

15 (88.2%)

15 (100%)

0.487

B12. | know TB/HIV protocols

10 (58.8%)

12 (30.0%)

0.283

B13. Hepatitis B vaccination is mandatory

12 (70.6%)

14 (93.3%)

0.202

B14. There is a system for reporting
accidental exposures

13 (76.5%)

14 (93.3%)

0.353

B15. | know the needle-stick
response algorithm

injury

12 (70.6%)

13 (86.7%)

0.434

B16. I know WHO’s “5 Moments for Hand
Hygiene”

15 (88.2%)

15 (100%)

0.487

B17. | know the rules for personal care
items

16 (94.1%)

15 (100%)

0.999

B18. | know the patient isolation procedures

14 (82.4%)

15 (100%)

0.234

Box-and-Whisker Plot of Knowledge Scores by Work Experience Group

17} 2

16

151

14}

Knowledge Score (0-18)

12+

=10 Iyears

Work Experience Group

=10 Iyears

Figure 1. Box-and-whisker plot of total IPC knowledge scores among hospice nurses by work

experience
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This figure 1 presents a box-and-
whisker plot illustrating the distribution of total
Infection Prevention and Control (IPC)
knowledge scores among two groups of
hospice nurses: those with <10 years of work
experience and those with >10 years of
experience.

Median scores were: 14.0 points in the
<10-year group, 15.0 points in the >10-year
group. Interquartile ranges (IQR): <10 years:
IQR = 13.0-15.0, >10 years: IQR =~ 14.0-16.0.

Whiskers span from approximately 10
to 18 points in both groups, indicating
moderate variability without pronounced
outliers.

Both groups demonstrated a high level
of IPC knowledge. Although the group with
>10 years of experience showed a slightly
higher median and a marginally shifted 1QR,
the substantial overlap between the two

distributions suggests that the difference is
minimal and not statistically significant. This
indicates consistently strong IPC knowledge
across the nursing staff, regardless of length of
professional experience.

Overall adherence to IPC practices was
high in both experience groups, with most
indicators demonstrating compliance rates
above 80-90% (Table 3). Nurses with more
than 10 years of experience tended to report
slightly better adherence—particularly
regarding hand hygiene, use of protective
aprons, and covering personal wounds—
although none of these differences reached
statistical significance. Both groups showed
full compliance with key practices such as
proper disposal of sharps, chlorine-based
disinfection, and waste segregation, indicating
uniformly strong practical IPC performance
across the hospice nursing staff.

Table 3. IPC Practice Among Hospice Nurses (n = 32)

Indicator <10 years (n = | >10 years (n = | p-value
17) 15)

C1. I wash my hands before and after caring for | 12 (70.6%) 14 (93.3%) 0.118

each patient

C2. 1 wash my hands immediately after contact | 14 (82.4%) 15 (100%) 0.228

with blood/body fluids

C3. I dispose of needles in a sharps container 17 (100%) 15 (100%) —

C4. | never recap a used needle 10 (58.8%) 12 (80.0%) 0.283

C5. | use gloves when changing | 14 (82.4%) 15 (100%) 0.228

dressings/pressure ulcers

C6. | wear a mask when there is a risk of aerosol | 13 (76.5%) 14 (93.3%) 0.353

transmission

C7. | change my gown promptly when | 15 (88.2%) 15 (100%) 0.487

contaminated

C8. | wuse an apron when caring for |11 (64.7%) 13 (86.7%) 0.184

wounds/stomas

C9. I cover my own cuts/wounds before duty 12 (70.6%) 14 (93.3%) 0.118

C10. I am vaccinated against hepatitis B 10 (58.8%) 12 (80.0%) 0.283

C11. I do not eat or drink in the working area 16 (94.1%) 15 (100%) 0.999

C12. Sustained a needle-stick injury in the past | 3 (17.6%) | 2 (13.3%) | 0.999

year (correct = “No”) “Yes” “Yes”

C13. | disinfect equipment with 0.5% chlorine | 17 (100%) 15 (100%) —

solution

C14. Soaking time = 10 minutes 15 (88.2%) 15 (100%) 0.487

C15. I sort waste by category 17 (100%) 15 (100%) —
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Box-and-Whisker Plot of Knowledge Scores by Work Experience Group

Knowledge Score (0-18)
= — — — = [
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Work Experience Group

Figure 2. Box-and-whisker plots of total IPC practice scores among hospice nurses by work
experience group

The figure 2 shows the distribution of
IPC practice scores (C1-C15) among nurses
with <10 years of experience (n=17) and >10
years of experience (n = 15). The median
practice score was significantly higher in the
>10-year group (14 vs. 11). The difference
between groups was statistically significant: p
< 0.001 using the Mann—Whitney U test. The
interquartile range was shifted upward in the
senior group, indicating more consistent
adherence to IPC procedures. No extreme
outliers were observed. The results align with
the data presented in Table 3.

As shown in Table 4, the hospice
demonstrated consistently high structural
support for infection prevention and control
(IPC). All nurses in both experience groups

reported the availability of alcohol-based hand-
rub dispensers at ward entrances, proper
placement of sharps containers, and
uninterrupted access to color-coded waste
bags—indicating  full compliance  with
essential IPC infrastructure standards. The
only parameter with minor variation was staff
participation in regular IPC training, reported
by 88.2% and 86.7% of nurses in the <10-year
and >10-year groups, respectively; however,
this difference was not statistically significant
(p = 0.999). Overall, the findings suggest that
the hospice maintains adequate IPC resources,
with the small proportion of missed trainings
likely attributable to scheduling constraints
rather than systemic deficiencies.

Table 4. Resource Availability for Infection Prevention and Control (IPC) in the Hospice (n = 32)

<10 years of | >10 years of | p-value
Indicator experience (n | experience (n

=17) =15)
D1. Alcohol-based hand rub dispensers installed at | 17 (100%) 15 (100%) —
ward entrances
D2. Sharps containers available in all procedure | 17 (100%) 15 (100%) —
areas
D3. Color-coded waste bags consistently available | 17 (100%) 15 (100%) —
D4. Regular IPC training provided for staff 15 (88.2%) 13 (86.7%) 0.999
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Discussion. The present study provides
a comprehensive assessment of the readiness
of hospice nursing staff in Almaty to adhere to
infection prevention and control (IPC)
measures, examining their  knowledge,
practical skills, and the facility’s resource
capacity. The results demonstrate that the
overall theoretical preparedness of the staff is
consistently high: the mean knowledge score
was 14.6 out of 18, with a median of 15
(approximately 81% of the maximum). All 32
participants scored >9 points, meeting the
operational definition of  “adequate
knowledge.” No statistically significant
differences were found between staff with <10
years and >10 years of experience, indicating a
uniformly strong cognitive foundation across
the team. Minor gaps were identified only in
highly specialized areas—such as protocols for
tuberculosis, HIV  exposure, isolation
precautions, and post-exposure management—
which is expected given the specificity and
complexity of these topics.

In contrast, practical performance
demonstrated greater variability. While critical
regulated IPC procedures—safe disposal of
sharps, waste segregation, correct soaking
times, and appropriate processing of reusable
equipment—were performed nearly flawlessly
by all nurses, behaviour-based measures
showed sensitivity to work experience. Nurses
with <10 years of experience were less
consistent in hand hygiene adherence, use of
masks and aprons in situations involving
aerosol or contact risks, and in self-protection
practices such as covering minor skin injuries
before shifts. The overall practice score
confirmed substantial differences between the
experience groups: the <10-year group showed
a median of 11 points (IQR 10-12) compared
with 14 points (IQR 13-15) in the >10-year
group. The Mann-Whitney test demonstrated
strong statistical significance (p < 0.001),
underscoring professional experience as a key
determinant of behavioural IPC adherence.

At the same time, the hospice
demonstrated excellent infrastructural

readiness for infection control. All nurses
confirmed the availability of antiseptic
dispensers at room entrances, sharps containers
in procedural areas, and color-coded waste
bags. This confirms that the facility provides
optimal conditions for IPC compliance. The
only minor discrepancy was in access to recent
training: 88% of nurses in the <10-year group
and 87% in the >10-year group reported
attending IPC training within the past year.
This slight inconsistency likely reflects
scheduling challenges rather than systemic
deficits.

These findings align strongly with
international literature. Research from Ethiopia
shows that only 37.7% of nurses demonstrated
sufficient knowledge and 51.8% sufficient
practice, with work experience and guideline
availability serving as key determinants of IPC
behaviours [11]. Data from the Philippines
indicate that even with high theoretical
knowledge, practical adherence is limited due
to workload and barriers to personal protective
equipment use [12]. A study from Debre Tabor
Hospital likewise reports moderate levels of
knowledge (59.4%) and practice (53%) and
highlights training and work experience as
critical predictors [13]. Evidence from Georgia
shows that although knowledge levels are often
adequate, only 53.7% of nurses consistently
follow infection-reduction recommendations
[14]. Similar gaps in practice, especially
among younger staff, have been highlighted in
studies from Yemen, Saudi Arabia, and Turkey
[15-19]. Collectively, these publications
emphasize a global pattern: knowledge alone is
insufficient for effective IPC compliance, and
practical behaviour improves primarily
through continuous experience and structured,
repeated training.

Conclusion.  Thus, the hospice
demonstrates a robust IPC infrastructure and a
well-prepared nursing workforce; however,
practical skills require additional strengthening
specifically among staff with <10 years of
experience, as confirmed by the statistically
significant differences observed.
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OIIEHKA 3HAHM, INPAKTHYECKHX HABBIKOB 1 PECYPCHOH
OBECIIEYEHHOCTHU MEJCECTEP XOCIINCA ITO ITPO®PUJIAKTUKE U
KOHTPO.JTIO UHO®EKIUA B I'. AJIMATBI

Karaepa A.K.!, BaiimyparoBa M.A.}, Ann6aesa I'.A.%2, OmapoBa A.A.>, Caycanosa JI.2K.!,
Aéaykanukosa JI.B.! Toiiroméaesa B.C.*

YKazaxcmanckuii meouyunckuii yuugepcumem « BILIO3», Anmamet, Kazaxcman
2TOO «3anaono-Kazaxcmanckuil evicuiuti MeOuyuHckuil konieocy, Ypanvcxk, Kazaxcman
8KTIIT na ITXB «I opoockoii yenmp nanuamusnoii nomowuy YO3 2. Anmamor, Kazaxcman
*Kuipevizckas Tocydapemeennas meouyunckas axademuu umenu U.K.Axynbaesa, 2. Buuikex,
Keipevizckasn Pecnyoauka

AHHOTAUA

BBenenune. UHpexnmonHass 0e€30MaCHOCTh  SIBJISIETCS  KPUTHUYECKHMM  KOMIIOHEHTOM
MaJUTHATUBHOM MOMOIIIH, a COOJII0IEHUE MEp JIMYHOMN 3alTUThl MEJICECTPUHCKUM MEPCOHATIOM UTPaET
pEIIaronIy0 poJib M3-3a BBICOKOM YaCTOTHI MPSMOTO KOHTAKTa ¢ OMOJIOTHYECKUMHU KUIKOCTIMH U
BBICOKUM PHUCKOM MPO(ECCHOHATHHOTO 3apaKeHUSI.

Heab: oneHUTh ypoBEHb 3HAHUM, MPAKTUUYECKHX HABBIKOB U PECYpCHOM 00ecreyeHHOCTH
MeJICeCTEP Xocmuca Mo Mpo(UIaKTHKE M KOHTPOJIK HHQPEKIHWHA, a TaKKE BBISBUTH Pa3IduUs B
3aBUCHUMOCTH OT CTa)ka paboTBhl.

Martepuagnbl 4 MeToabl. [[poBEIEeHO OJHOMOMEHTHOE HCCIIeIoBaHUE cpeaur 32 MencecTeép,
WCIIOJIb30BaHA aaNTHpOBaHHAas aHkeTa (18 BompocoB 3HaHM, 15 — mpakTHKH, OJIOK PECypCOB).
[Ipumensiuch omucaTtenbHas cratucThka, U-tect Manna—YutHu, y2 IlpoBeneHo mnomepedHoe
(0OTHOMOMEHTHOE) HCCIIeIOBaHUE cpear 32 MeIcecTEp Xocmuca B T. AJIMaThl C HCIOJIh30BaHUEM
aJanTUPOBAHHOM BepCUU aHKETHI, pa3padotannoi Tafere et al. (2024; PMC10807260). MacTpymeHT
ObUT TepeBeAEH Ha PYCCKUHM S3BIK, Clerka mnepeopMynupoBaH A COOTBETCTBHS YCIOBUSM
MaJUTHATHBHOM/XOCITMCHON TTOMOIIU 1 arpoOupoBaH Ha 5 MencécTpax; OH BKIItoUYai 18 BOmpocoB 1o
3HaHUSM, 15 BOMPOCOB MO MpakTUKE (IMXOTOMHYECKHE OTBETHI) M pa3fesl OLEHKHU JOCTYIHOCTH
pecypcoB. [lns aHanu3a JaHHBIX NPUMEHSIIUCH OmucaTeNbHas cTatucTtuka, U-kputepuit MaHHa—
YuTHU 1 KpuTepui y* (WK TOYHBIA KpuTepuid Durepa npyu HeoOXOIUMOCTH).

Pe3yabTaThl. TeopeTnueckas moaroToBISHHOCTh OblTa BBICOKOH (cpenuuid 6amt 14,6 u3 18;
100% - mocTaTOYHBI ypOBEHb), 0€3 CTAaTHUCTHYECKHX pa3audyuii 1o craxy. Haubomnbimas
BapuabeIbHOCTh OTMEUEHA B JIMYHOM 3alUTe: COTPYAHUKH cO cTaxeM <10 jer pexe coOmronanu
TUTHEHY PYK, PEKEe HCIOJIb30Balld Macku, (apTyKud U peke 3aKpbIBalld COOCTBEHHBIEC MOPE3BI; UX
Meauana npaktuku coctaBuia 11 6amnos (IQR 10-12), yro 3HaunTenbHO HIDKE, YeM y Tpymiibsl >10
net (14 6amnos; IQR 13-15; p < 0,001). IIpu sToM uHGpACTPyKTypa MOJHOCTHIO OOecreyrBaia
coOroieHre Mep 3alUThl: AaHTUCENTUKHN, KOHTEHHEPHI Ui OCTPBIX MPEIMETOB U OTXO/IHBIE MEIIKH
ObUTH TOCTYITHBI BCEM COTPYIHHKAM.

3akarodenue. KimroueBbIM pe3yabTaTOM HCCIEAOBAHUS CTajO BBISBICHHE HEJIOCTATOYHOTO
cOOIOICHUS UMEHHO Mep JIMYHOM 3aIIHThI cpeu MeacecTép co ctaxkeMm <10 5eT, 4To MOBHIIIAET
PUCK PO eCCHOHATBHBIX IKCTIO3UIUN. Y CHIIEHHE TPEHUHTOB, PETYJISIPHOE MTOBTOPEHUE aTOPUTMOB
TUTHEHBI PYK, MPaBUIbHOTO Hcmonb3oBaHuss CU3 u nedcTBUil MPpH MEIKUX MOBPEKACHUAX KOKHU
SBIISETCS TPUOPUTETOM JJIsl TOBBIIIEHUS OE30MACHOCTH TEepPCOHANa M CHWXKEHHS pHUCKA
MH(DEKIIMOHHBIX OCIOKHEHUH Y MalEeHTOB.

Knrouesvie cnoea: nuunas 3awuma, npoguiakmuka uHgexyui, XOocnuc, meocecmpbl,
UHEKYUOHHBII KOHMPOb, 6€30NACHOCMb NePCOHAA.
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AJIMATBI KAJIACBIHJIATBI XOCITMC MEJBUKEJIEPTHIH HHO®EKITUSIIAPJIBIH
AJIIBIH AJTY ’)KOHE BAKBIJIAY BOUBIHIIIA BIJIIM JEHI'EUIH, ITIPAKTUKAJIBIK
JATABIVIAPBIH ) KOHE PECYPCTBIK KAMTAMACBI3 ETIVIYIH BATAJIAY

Kataepa A.K.!, BaiimyparoBa M.A.}, Ann6aesa I'.A.%, OmapoBa A.A.>, Caycanosa JI.2K.%,
Aéaykanukosa JI.B.! Toiiroméaesa B.C.*

Y"Koeamovik dencaynvix cakmay sicozapul mexkmebi" Kazaxcmanowix meOuyuna yHueepcumeni,
Anmamul k., Kazaxcman
2«bamvic Kazaxcman sicozapul meduyunansix koaneduciy IKIIC, Opan k., Kazaxcman
3«Kananvix naniuamusmix kemex opmansizbly, Aimamol K., Kazaxcman
* LK. Axynbaee amvinoagvl Kvipzviz memnexemmix MeOuyunanvly axaoemuscol, Biuxex k.,
Koipeviz Pecnyonuxacul

Tyiinaeme

Kipicne. [TannuaTuBTi KeMeK YHBIMAApbIHAA HHPEKIUIBIK KAYITICI3IIK €peKIle MaHbI3Ibl,
cebeb1 MenOuKenep KYHIENIKT1 Tikenel OailiaHbicKa OalllaHBICTBI YKOFaphl KociOM Kayin-KaTepre
YIIBIpai/Ibl; EKe KOPFAHBIC ILIapajapblH CaKTray INEepCOHAl MEH MalUeHTTep/iH KayICI3AIriH
alKBIH AN IbI.

MakcaT: xocnuc MeaOuKenepiHiH WHGEKIUsIapasH anapliH any koHe Oaxpuiay (IPC)
OoMbIHIIa OLTIM JEHTreHiH, MpaKTUKaIbIK JaF/blIapblH JKOHE PECYpCTHIK KaMTamachl3 €TLTYiH
Oaranay, COHIai-aK >KyMbIC ©TUIIHE OailllaHbICTHI allbIpMAIIbUIBIKTAP/Ibl AHBIKTAY.

MartepuaJjaap MeH daicrep. ATMaThl KaJlachIHAAFbI XOCIUCTe 32 MEIOMKEHIH KaThICYBIMEH
kenaeHeH (Oip mesringeri) 3eprrey kyprizuimi. 3eprreyne Tafere et al. (2024; PMC10807260)
o3ipJIeTeH cayajHaMaHbIH OeHIMIENTeH HYCKAchl KOJAAaHbULABL. Kypan opeic TiTiHE ayaapbuiib,
MaJUTHATUBTI/XOCTIHMC KYTIM1 JKaFJaiiapbliHa ColiKkec a3/iar KalTa TYKbIPBIMIAIIbI )KoHEe S Me10uKere
ChIHAKTaH OTKI3UII; o1 18 OuTiM cyparbiHaH, 15 MpakTUKa CyparblHaH (MO/’KOK KayarTaphl) KOHE
pecypcTapAblH KOJDKETIMIUTITTH Oaranay OesliMiHeH Typabl. JlepexTep i Tanaay YiliH CUITaTTaMaJIbIK
cratuctuka, ManH—YutHu U-TecTi )xoHe ¥ KpuTepuiii (KaxxeT OosFaH karmaiina OumepaiH HaKThI
KpUTEPH1) KOJTAHBLIIBI.

Hotukenep. binim aenreiii sxorapsl 6osabl (oprama 14,6/18; 100% — *KeTKUTIKT1 ACHTEH),
TONTAp apachlHJa AaWBIPMAIIBUIBIK aHBIKTAIMaAbl. EH allKbIH TaNIIbUIBIKTAp JKEKE KOPFaHBIC
canmaceiHga Oadkanael: oTull <10 >XbUT MemOWKenep KOJ THTHEHAChIH, Macka MEH ahKaIKbIII
KOJIZTAaHY/IbI YKOHE JKEKE yKapaKaTTap/abl Kal0y bl CUPEK OphIHAA b (TTpaKkTHKa MeauaHackl 11 Kapchl
14; p <0,001). Pecypcrap GapibIK KaThICYIIbLIApAA TOJIBIK KOJDKETIMA1 OOIIbI.

KopbiTbiHAbI. Herisri KOpPBITBIHABI — OTUIl a3 KbI3METKEpJIepJe JKEKe KOpFaHbIC
JaFIbITAPBIHBIH KETKUTIKCI3/IT1, OYJT KOci0M KYKTBIPY KayIiH apTThipaabl. TpeHUHT TEp Il KYIICHUTY,
KIIMHUKAJBIK Karaainapasl moaenney kone JXKK mpoTokonaapelH TypakThl KaiTanay MepcoHal
KAyYITCI3ITiH apTThIPY/bIH HEri3T1 OarbITTaphl OOJIBIN TaOBLITAbI.

Tyiiinoi cozdep: dcexke Kopzauvic, UHeKkyuaHvly aloblH any, xocnuc, meoouxenep, IPC,
nepcoHan Kayincisoiei.
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Kongnukm unmepecos: Asmop 3asensem o060 omcymcmeuu KOHQIUKMA UHMEPeCOos,
CBA3AHHO20 C OAHHbIM UCCIE008AHUEM.

Qunancuposanue: /lannoe ucciedosanue He nOAY4alo 6HeuHell QUHAHCOBOU NOOOEPIHCKU.

Asmop swipascaem UCKpeHHo10 61a200apHOCMb 8ceM Me0cecmpam, NPUHABUIUM Yuacmue 8
UCCc1e008anuUU, 3a UX 8peMsl, OMKPLIMOCMb U YEHHbIU 8KILAO.

Mpyooenep Kakmuivicol: Asmop ocvl 3epmmeyze 6AUIAHLICMbL MyO0enep KAKMbl2blCbIHbIH
JHCOK eKeHIH MNIMOeliOI.

Kaporcvinanowvipy: byn 3epmmey colpmibl KapicobiiblK KOIOAY AN2AH HCOK.

Aemop 3epmmeyee KamvicKan 6apavlK melipeepaepee YaKvim 06N, auiblKmvlk MAaHblmbin,
KYHObL yilec KOCKaHbl YULIH WbIHALbL ANebICbIH OLI0IpeOi.
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JAUATHOCTHUKA U JIEYEHUE JUBEPTUKYJIA IEHKEPA HA ITIPUMEPE
KIMHUYECKOI'O CJIYUASA

HUcainiko O.B., * ’Kamxanoaeea A.7K., Typzan U.K., A6opazakoe A.H., Xamsze A.K.,
Myxmapoe P.H., Ackapynut A.

Kazaxcmanckuii meouyunckuii ynusepcumem «Buvlcuieli wkoivl 00uecmeenHo2o
30pasooxpanenusny, 2.Armamol, Kazaxcman

AHHOTaUA

JuBeptukyn IlleHkepa — MEMIKOBHIHOE BBIISYMBAHUE 3aJHEM CTEHKH TJIOTOYHO-
MUIIEBOJHOTO  TMEPEX0Jia, 4Yalle BCEro BCTpPEYarolmeecss Yy TMOXKWIBIX — IMAlMEHTOB U
compoBOXAaromieecss naucdarueit, peryprutanued ¥ puckoM acmupanuu. B crtaThe npeacTtaBieH
aHaJM3 TMarHOCTUKY U JICUCHHS TMBEPTUKYa L{eHkepa Ha puMepe KIMHUYECKOTO CiTydas MalnueHTa
C JUTMTEIIbHOU BhIpaXeHHOU aucdarueit. L{ens ncciaenoBanms — ONEHUTH KIMHUYECKHUE TIPOSBICHHUS,
METOJbI MHCTPYMEHTAIBHON JUATHOCTUKH W I(PPEKTUBHOCTh XUPYPTHUYECKOTO JICUCHUS
muBepTukyna llenkepa. B pabote wucnosip30BaHbl JaHHBIE OCMOTPa, PEHTTEHOCKOMUYECKOTO
ucchenoBaHUsT ¢ OapueBBIM  KOHTPAaCTHUPOBaHHWEM,  H30()aroracTpoayoJIeHOCKONIMA |
MOCJICONEPAIMOHHOTO HAONIOACHUS TAlMeHTa. 3HAYMMOCTh HCCJICOBAHMS 3aKIIIOYAeTCs B
ONMCAaHUU PENKOM NaTOJOTMH M JEMOHCTPALMH YCHEIIHOTO XHPYPrHYECKOIro IOAX0Ja, 4YTO
MO3BOJISIET YNYYIIWTh KAadeCTBO JKU3HM NAIlMEHTOB C JaHHOW marosnoruei. B xome paboTs
MIOJUYEPKHYTAa BaXXHOCTh CBOEBPEMEHHON JMArHOCTUKA C MCIOJIb30BAHUEM KOMILJIEKCHOIO
MHCTPYMEHTAJILHOTO O0OCIEeI0BaHUA M TPEUMYILECTB COBPEMEHHBIX XHUPYPTHMUECKUX METOJOB,
BKJIFOYAs SHAOCKONIMYECKHE METOIbI. [10 pe3ynbpTaTaM jieueHus 0OTMEUEHO 3HAUYUTENIBHOE YIIYUILICHHUE
(GYHKIHMY TJIO0TaHUs, BOCCTAHOBJIEHWE Macchl Tella 1 HOpMaliu3alus OOIIero COCTOSIHUS MalueHTa.
[IpencraBieHHbI KIMHUYECKHHM Cllydail WILTIOCTPUPYET HEOOXOAUMOCTh HMHAWBHIYaIbHOTO
M0AX0/1a K BBIOOPY METOJa JICYEHUsI U JEMOHCTPUPYET BBICOKYIO 3(h(EKTUBHOCTh XUPYPruuecKon
KOppeKUuu TuBepTukyia Llenkepa.

Kntouesvie cnosa: ousepmuxyn Llenxepa, oucgacus, peHmeeHOcKonus ¢ KOHMPACHOM,
930¢hacoeacmpooyo0eHOCKONUs, XUpypeuieckoe jeyeHue.

Beenenune. [lusepruxynom Llenkepa
Ha3blBalOT  MEIIKOBUAHOE  BBHIIIYMBAHUE
3aJlHEM  CTEHKHM  TJIOTOYHO-TIMIIEBOJHOIO
nepexojia, KoTtopoe QopMuUpyercs 3a CYeT
MpoJabUPOBaHUSI CIU3UCTON U MOACTU3UCTOM
o0oJiouek yepe3 ciaaboe MECTO B MBIIICYHON
IJJACTUHKE. DTOT JMBEPTUKYI OTHOCUTCS K
MPUOOPETEHHBIM  aHOMANUSAM  CTPOCHHUS
MHIIEBOJA M Yalle BCEro JIOKAIU3YETCA Ha
rpaHulle MEXAY IJIOTKOM W NUUIEBOJOM, B
obnacTu, W3BECTHOM Kak 30HA ClaboCTu

Killian — IPOCTPAHCTBO MEXKIY
aubGepeHIINPOBAHHBIMUA  MBIIIIAMA TJIOTKH
[1,2,8].

JluBepTuKy: ObLT BIEpBBIC ONUCAH B
1769 romy A. Ludlow, omnako HamuGomee
MOJIJHOE M CHCTEMHOE HMCCIIeIOBaHHE IMPOBEI
HEMELKU I [aTOJIOT0aHATOM Opunpux
Anrbept ¢ou Llenkep B 1877 1. B ero uects

3TO 3a00J€BaHKe MOTY4UIIO CBOE Ha3BaHUE —
muBeptukyn llenkepa. Ilenkep omucan
MOP(OJIOTHIESCKHE 0COOCHHOCTH
TUBEPTUKYJIA U MPEANONIONKII MEXaHU3M €ro
BO3HUKHOBEHUS, CBSI3aHHBIA C HapylleHHEM
KOOPIMHAIIMH MBIIII] TTIOTOYHO-MTUIIIEBOJHOTO
nepexona [1,2,3].

JuBepTuKyn Ienkepa
XapaKTepU3yeTcs HaluuueM Tella U Y3KOTo
nepemieiika, depe3 KOTOPBIA €ro TMOJOCTh
coo0miaercss ¢  MPOCBETOM  MHIIEBOA.
Huseptuxkyn Ilenkepa mnpeuMyIIeCTBEHHO
BBISIBIISIETCS y TIAIIMEHTOB MOXKUIJIOTO BO3pacTa,
yaie Bcero B Bo3pacTHoil rpymnne 70—80 ner
[1]. ITo Pa3IM4YHBIM OLICHKaM,
paclpoCTpaHEHHOCTh  ATOr0  3a00JIeBaHUS
cpenu HaceneHusi kojebnercs ot 0,01% o
0,11% [8], omHaKO TOYHBIC JaHHBIE CJIOKHO

MOJIYYUTb, TaK KaK MHOTUC ClIydau HpOTerfﬂ-EQT—‘_
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0ECCUMIITOMHO U OCTAIOTCSl HEBBISIBICHHBIMHU.
MyX4uHBl ~ CTpPaJalOT OT  JAUBEPTUKYJIA
Ilenkepa mpuMepHO B JBa pasa 4Yalle, 4eM
XKEHIIUHEI [2, 12].

Ha  pannux  sramax  pa3BuUTHA
nuBepTukyna llenkepa 3a0oseBaHue YacTo
MIPOTEKAET IPAKTUUECKHU OECCUMIITOMHO WJIH C
MUHUMAaJbHBIMU TpOsiBICHUAMU. [lanineHTsl
MOTYT MCIBITHIBaTh OLIYIIEHHWE MEPIICHUS U
muckoMpopra B TOpiie, CYXOH Kaliemb,
KOTOPBI MHOT/Ia IPUHUMAETCS 32 CUMIITOMBI
BOCIHAIUTENbHBIX 3a00JIeBaHUN 3€Ba WU
BEPXHUX JIbIXaTEJIbHbIX MyTEW, YTO MPUBOIUT
K HeBepHOU Tepanuu. KpoMe Toro, BO3HUKarOT
OIYILIEHWS] MHOPOJHOTO Teja, IOBBIIIEHHOE

CIIFOHOOT/IETIEHUE " SMU30IUYECKUE
3aTpysHeHMss npu  riotaHuu. [lo  mepe
YBEITUYECHUS pazmepa JIMBEPTUKYIIA
KIIMHUYecKasi KapTHHa CTaHOBHUTCS OoJee
BBIDQ)KEHHOW:  MOSBIIIOTCS  PETYISIPHBIE
TPYIHOCTH C MPOTJIaThIBAHUEM IUIIU U JAXKe
CJIFOHBI, BO3MOJKHA perypruranus

HenepeBapeHHOM MUIIK, a TAKXKE acIupalys C
MOTAJaHUEM COJAEPKUMOIO B JIbIXAaTENIbHbIE
yTH, 410 4peBaTo pa3BUTHEM
BOCHAJMTENBHBIX  OClIOXKHEeHH.  Hepenko
HAIMEeHThl KAJIYIOTCA Ha HENPHUATHBIM 3amax
130 pra u mpuctymnsl pBoTh [1,8,9,17]. Ilpu
JadbHEUIIEM MPOrpecCUpOBaHUU OOJIE3HH B
001acTH 1€ MOKHO HpOILYyNaTh MSTKOE,
3JIACTUYHOE BBIISIYMBAaHUE, OOBIYHO ClIIEBa,
HarlOMHUHaroIee 300, KOTOpOe npu
Ha/IaBJIMBaHUM MOJKET M3/1aBaTh XapaKTEpHOE
ypuamiee 3ByuaHue. CraBieHHE COCETHHMX
AHATOMMYECKMX  CTPYKTYp IPUBOAUT K
Pa3BUTHIO TaKMX CHUMIITOMOB, KaK OJIBIIIKA,
yJaleHHoe cepueOueHre, HaOyxaHUe BEH
meu M u3MeHeHue rosoca. [locrosiHHOE
CKOIUICHHE MU U €€ pa3lioKeHUEe BHYTPU
IUBEPTHKYIa  HEpPEeaKo OPUBOJAUT K
BOCHAJICHUIO  CIU3UCTON  00OJOYKHM  —
JIUBEPTUKYIUTY, YTO MOXKET CTaTh MPUUMHOMN
NOSIBJIEHUS 3po3uil U kpoBoTeueHuit [4,5]. B
HCCIIeIOBAaHUH, OINyOJIMKOBAaHHOM B KypHaie
«QHnockonuueckas xupyprus» B 2020 rony
(dpobsisrun m coaBT., 2020), Obuin
MIPOAHAIM3UPOBAHbl JaHHbIe 31 mamueHTa c
nuBepTUKyinoM llenkepa B Bo3pacte oT 36 10
83 ner (cpennuit Bo3pact — 45,7 rona). Bece
NAIlMeHThl  OPEAbSBISUIM  JKaloObl  Ha
mcaruto, kortopas Bcrpedanack y 100%
OO0JIbHBIX HE3aBHCHMO oT pasmMepa
JMBEPTHKYIa M JUIUTEIBHOCTH 3a00JIeBaHusl.
[Ipu 3TOM cTeneHb BBIPAXKEHHOCTH IUC(haruu

HE KOppenupoBaia ¢ pa3MepamMy TUBEPTUKYIIA,
NOCKOJIBKY ~ TAlMEeHThl ¢ MEHBIIUMHU
nuBepTHKyidamMu (menee 1,5 cm — 9,7%
CJIy4aeB) HEPENIKO KaJIOBAINCh HHTEHCUBHEE,
YeM [alMeHThl ¢ Oonee  KPYNHBIMH
BBIMSTYUBAHUSIMU [6]. Hpyrumu
pactpocTpaHEéHHBIMU ~ CUMIITOMaMH  ObLIH
camuBanus (100%), perypruranus (80,6%),
OILIYIICHWE WHOPOJHOTO Tela B TJIOTKE
(96,8%), uyBCTBO yAylIbsi IPU PErypruTaluu
(77,4%) wm 3amepxKa TUIIM B JUBEPTHUKYJIC
(90,3%). Pazmepnr JTUBEPTHUKYJIOB
BapbUpOBaIM OT MeHee 1,5 cm 10 Oosee 4,5 cM,
npu 3ToM y 32,3% nanueHToB BBISBISUINCH
IMBEPTHKYIBl  cBeimie 4,5 cm  [6].
JlmarHocTuuecKkuil mpouecc Mpu MOA03PEHUH
Ha JuBepTHKY1T lleHKkepa OCHOBBIBaeTcs Ha
COUCTAaHWW  KIMHUYECKUX  JIaHHBIX |
WHCTPYMEHTAJBLHBIX METO/IOB 00CIIeIOBAHUSI.
Benymyro poib 3aHUMAaeT
PEHTTC€HOCKOTIMYECKOe  HCCIeOBaHUE  C
UCIIOJIb30BaHWEM  OapueBOW  KOHTPACTHOM
CMECH, KOTOpO€  TIO3BOJIIET  BBISIBUTH
XapaKTepHble aHATOMUYECKHE OCOOEHHOCTH
JMBEPTHKYIIA. Ha PEHTI€HOCKOIIUU
OIpesIeNsIeTCsl MEUIKOBUIHOE BBIIISTYMBAHUE
3aJJHEd  CTEHKM  INIOTOYHO-NHIIEBOJAHOTO
nepexosa, MMEKIEee pa3IMyHyl BEJIWYMHY,
yale JIOKAJIM30BaHHOE M0 JIEBOW CTOPOHE
men. Pa3mepbl JUBEpTHKYIAa BapbUPYHOT OT
HECKOJIbKUX MUJUIMMETPOB JI0 HECKOJIBKHUX
canTuMeTpoB. CTEHKa BBIMSUYMBAHMS, KakK
IPaBUJIO, JIMIIEHA MBIIIEYHON 000JI0UKH, YTO
HOJTBEPXKIACT €ro JIOXKHBIA Xapakrep H
00ycIaBIMBaeT OTCYTCTBUE CpPALICHUH C
OKPY>KaIOIIUMH TKaHSIMU [5,8,14].
Pentrenockonus IUILEBOa c
KOHTpacTUpOBaHUEM OapueBOil cycreH3uen
SBJISICTCS 30JI0THIM CTaHIApPTOM JIMarHOCTUKH,
TaK Kak HO3BOJISIET HE TOJIBKO
BU3YAJIM3UPOBAaTh CaM JUBEPTHKYJI, HO M
OILICHUTH €r0 (PYHKIMOHAIBHOE COCTOSIHUE —
CKOpOCTh  MPOXOXKJEHHUS  KOHTPACTHOTO
BEIIIECTBA, HAJIMYUE PErypruTalii U CTENECHb
HapyIlIeHus naccaxa numiu [8,9,12].

BaXHpIM ~ JOMONHEHUEM  CIYKHT
330(aroracTpoLy0IeHOCKOIIHS, Jaroas
BO3MOKHOCTh OCMOTpPETH CIIM3UCTYIO

000JI0YKY IMBEPTUKYIIA, UCKIIOUYUTh HAJTUYUE
OCJIO’)KHEHU I — BOCHIAJINTENBHBIX U3MEHEHU,
3B uiau  omyxojeil. OAHAaKo 3HIOCKOMMS
MOJKET OBITH 3aTpyIHEHA u3-3a
AHATOMHUYECKUX OCOOEHHOCTEH W  pHCcKa
TpaBMaTU3allUl CTEHKH auBepTukyna [9]. B
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HEKOTOPBIX CIIydasixX JJIsl YTOUHEHMsI TMarHo3a
U WCKJIIOYEHHUS COIYTCTBYIOUIEH IaTOJIOTHU
MPUMEHSIOTCSI KOMITBIOTEpHAsE TOMOTpadus u
yIABTPa3BYKOBOE  MCCIEAOBAHUE  MATKUX
TkaHe# 1ren [15]. OHu 0co0OEHHO MOJIC3HBI TPU
KPYIHBIX JUBEPTUKYJIAX WM HOJO3PEHUM Ha
ocnoxHenus. Jleuenne nuBeprukyna Llenkepa
3aBUCUT OT BBIPAKEHHOCTU KJIMHUYECKHX
MPOSIBIICHUHM, pa3sMEpoB  JUBEPTHKYyJIa U
Haau4us  OClOXHeHud. B orcyrcrBum
CUMITOMOB WM IpU HEOOJBIIMX pa3zMepax
BbINsIYMBaHUS (MeHee | CcM) BO3MOXKEH
KOHCEpPBATHBHBIA  MMOJXOJ,  BKIIOYAKOUIUN
JTMETUYECKUE PEKOMEHJAINN U HaOI0JeHHeE.
OnmHako OOJIBIIIMHCTBO [MAIUEHTOB c
BBIPDAKEHHOW Jucdarueil W perypruranuen
TpeOYIOT XUPYPTHUYECKOTO BMEIIATEIbCTBA
[12]. OcHOBHOW 1eNBIO  OMEPATHBHOTO
JICYEHUs SABIIAETCS YCTPaHEHHE MPUYHUHBI
oOpa3oBaHusl  AMBEPTHKYylIa —  CHa3Ma
Kpuko(apuHreaabHOW  MBINIBI — U
JUKBHUJIAIUST TTATOJIOTUYECKOTO BBITISTYMBAHUS
JUTSt BOCCTAaHOBJICHUS HOPMaJIbHOTO
MIPOXOXKICHUS MTHALIY. CoBpeMeHHbIE
XUPYPTHYECKHE METOJbl BKIIOYAIOT  Kak
OTKpPBITBIE, TaK M HHAOCKONHYECKHE METOMbI
[3.,4].

CoBpeMEHHBIM MOJAXO0J K JICUCHHIO

TUBEPTUKYIA Ilenkepa OCHOBaH
MPEUMYIIECTBEHHO  Ha  XUPYPrUuecKoM
BMeEIIATENbCTBE, HaIpPaBJIEHHOM Ha

yCTpaHEHHUE MAaTOJOTHYECKOTO BBITITYMBAHUS
U HOpMalM3aluio  (QYHKIHH  BEPXHEro
nuiieBogHoro  cuHkrepa. B Hacrosmiee
BpeMsl MPUMECHSIOTCS KaK OTKPBIThIC, TaK H
SHJIOCKOIIMYCCKHUE METOJbI JICYCHHS], BBIOOD
KOTOPBIX 3aBUCHT OT pa3Mepa TUBEPTUKYJIA,
BBIPAKEHHOCTH CHUMITOMAaTHKA M OOIIEro
coctostHus naruenta [7,10].

TpaauIMOHHBIE OTKPBITHIC OIEpaIUH

BKJIIOUAIOT  HMCCEYEHHE  JUBEPTUKYJIa C
MOCEAYIOLIEN MHOTOMUEN
KpuKo(hapuHreaabHOU MBIIIIIIBI, 9TO
COCOOCTBYeET CHIDKEHHUIO
BHYTPHUITUIIIEBOIHOTO JaBJICHUS u
MpenoTBpaliaeT penuaus 3aboneanus [3,13].

OHAO0CKOMUYECKHE METO/IUKH,
nproOpeTaronue BCE 0O0JIBIIYIO
NOMYJSAPHOCTb,  TO3BOJIAIOT  TNPOBOJUTH
MHOTOMHUIO C UCTIOJIb30BaHUEM

CHELMATM3UPOBAHHBIX ~ MHCTPYMEHTOB  —
sHAOCKONMYeCKUX cremuepos, CO2-nmasepa,
TapMOHUYECKOTO CKaJbMNENs WIH T'HOKHUX
9H/IOCKOIIOB, YTO 3HAYUTEIBHO YMEHBLIAET

TPaBMaTUYHOCTb BMEIIATEIbCTBA U YCKOPSIET
BOCCTaHOBUTENbHBIN niepuoy [4,7,11].

Takxe B MOCIEHUE TOJbl OTMEYAETC
BHE/IPEHHE POOOTH3MPOBAHHBIX TEXHOJIOTHH,
o0OecreunBarOIIMX BBICOKYIO TOYHOCTb U
OesomacHocTh mpouenyp. Hecmorps Ha
pazHooOpa3ue METOJMK, OCHOBHOM LEJbIO
ocraércs 3ppeKTUBHOE yCTpaHEHUE
JUBEPTUKYJIA U CUMIITOMOB, C MUHMMM3alHeH
pHUCKa OCIIO)KHEHUH U pernuauBoB [8,9].

JuBepTuKyn Ilenkepa MOXET
CONPOBOXKIATHCS PSAZOM OCIIOKHEHUH, cpenu
KOTOpBIX Hambojee YacTbIMU  SBISAIOTCA
HapylleHue  rijotaHus  (gucdarus) u
peryprutanusi HENepeBapeHHOM MUIIH, YTO
HEpPEJIKO PUBOJIUT K Pa3BUTHIO
aCIIMpalMOHHOM IHEBMOHMM. Bocnanenune
JUBEPTUKYIA (IMBEPTUKYIUT) c
MOCIIEAYIOUIUM 00pa30BaHUEM APPO3UN U SI3B
MO>KET MPUBECTH K KPOBOTEUECHUSIM. Bonee
PEIKUMH, HO TSDKEIBIMU  OCJIOKHEHHUSIMHU
ABIIAIOTCA nepdopanus JTUBEPTUKYIIA,
0o0pa3zoBaHuE TPaxEONMILEBOJHOTO CBHILA, a
TaKxKe napanuy TOJIOCOBBIX CBSI30K
BCJIEJICTBHE KOMIIPECCUU HEPBHBIX CTPYKTYD.
B penkux ciaydasx BO3MOXXHO pa3BUTHE
IUIOCKOKJIETOYHOT'O paka IMUIIEBOA B 00IaCTH
IUBEepTHKYy1a. be3 anexkBaTHOro JedeHus
CHUMIITOMBI IIPOTPECCUPYIOT, yXyZmas
Ka4eCTBO KHM3HM M MOBBIIIAS PUCK CEPhE3HBIX
OCIIO)KHEHHI [16]. CoBpeMeHHBIE
XUPYPTUYECKHE U 3HIOCKOMUYECKHE METObI
MO3BOJISIOT s pexTuBHO YCTPaHUTh
NaTOJOTHI0O W 3HAYUTEIbHO  YIYUYLIMTh
cocTosiHME mnanueHToB. IIpu cBoeBpeMeHHO
JIMAarHOCTHUKE U MPaBUIIbHOM JIEYEHUH IPOTHO3
OJaronpUsTHBIN: BOCCTaHaBJIMBACTCS
HOpMaJIbHOE TJIOTAaHHWE, CHIDKAETCSl PHCK
OCJIO)KHEHHMH, a  HalMeHThl  OTMEYaroT
yJIy4llieHue OOIIero COCTOSHUS U NIpUOaBKy B
Bece [5,11,17].

Ienps wuccaegoBanuss — U3Y4YUTH
KJIIMHUYECKHE 0COOEHHOCTH, METOIbI
JUarHOCTUKM W pEe3yJbTaTbl  JICYCHHUS
nuBepTHKyna LleHkepa Ha nmpumepe nanueHTa
C BBIpaKE€HHOM nucdaruei.

Marepuansl M Mmeroabl. [laHHOE
UCCIIEIOBaHNE IPEICTABIISIET coboit
KJIMHUYECKUM aHanu3 cilydas nanueHTta 1954
rojia pokJIeHHsI, OOpaTUBILErocs ¢ KanobaMu
Ha JUIMTEIbHYIO BBIPRXEHHYIO Jucdaruo,
pErypruTalvi0 NHMIMA W 3HAYUTEIbHYIO
NOTEPI0 Macchl Tena. Tum uccnenoBaHus —
onHcaTeNbHOE KIMHUYECKOEe HAOIIOACHUE C
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HUCITOJIB30BaHUEM HHCTPYMCHTAJIbHBIX u
OHAOCKOIIMYCCKUX MCETOAOB JUArHOCTHUKH, a
TaKKe XHUPYPrHYECKOTO BMELIATENILCTBA C
MOCJICTYIONTUM HAOTIOCHHEM.

JInst u3ydeHHsl KIMHUYECKOW KapTHHbI
U JIMarHOCTHKHM HMCIOJIb30BAIUCH CIICTYIOIINE
MeTOIbl: cOOp aHaMmHe3a, (DU3HUKAIHHOE
oOcienoBanue, peHTreHorpadus MUIEBoIa ¢
0apueBbIM KOHTPAaCTUPOBAHUEM,
330(haroracTpo1yoAeHOCKOIHS Brac).
Peurrenockomnunueckoe HCCJICAOBaHIEC
MIO3BOJIMJIO BU3YyaJIM3UPOBATh pazmep,
JIOKAIM3AIUI0 U (YHKIIMOHAIBHOE COCTOSHHE
nuBeptukyia  [14].  Dupockonus — jana
BO3MOXHOCTBH OLICHUTH COCTOSIHUEC CIIU3UCTOU
06OJ'IO‘IKI/I, HUCKIHOYUTH BOCHAJIUTCIIBHBIC U
OITyXOJIEBBIC MPOLIECCHI.

Ilocne  ycraHoBieHMsT ~ JuarHosa
NAIMEeHTy OBLIO BBIMOJHEHO XUPYPrHUECKOe
J€YEHUEe — DHJOCKONMYECKas MHUOTOMMUS
KPUKO(APHUHTe€aIbHOM MBIIIIBI C pe3eKUueit
JUBEPTUKYIIA. [TocneonepanronHoe
HAOJIIOJICHUE BKJIIOYAJIO0 OLEHKY JUHAMUKU
KJIMHUYECKMX  CHUMITOMOB,  KOHTPOJIBHOE
PEHTI€HOJIOTMYECKOE HCCIIEIOBaHKE u
SHAOCKOINYECKUN  KOHTPOJb  COCTOSIHUS
MUIIEBOIA.

Metoanka jedeHusT COOTBETCTBOBAJIA
COBPEMEHHBIM CTaHJIapTaM U ObliIa 0J00peHa
3TUYECKUM KOMUTETOM yupexxaeHus. [lanuent
nal  WHPOPMUPOBAHHOE  COTJIACHe  Ha
JIEYeHUs U ydacTue B

MIPOBEJICHHE
HCCIIEOBAHNM.

Pucynok 1. B meiiHom oTaesne nuiieBoaa o 3aHei CTeHKe ONpeAeNsieTcsl AUBEPTUKYI OOIBIINX
pa3MepoB, coaiepKaliui ciausb. JanpHenniee npoaBUKEHUE racTpoOCKona HEBO3MOKHO

Pesyabrarel.  [laument 1954 rona
poxzaenus ©Oonee 30 ser cTpajan  oOT
BBIPAYKEHHOTO HapYILICHUS TJIOTaHHA,
CONPOBOXIABUIETOCS YacThIM 3aCTPEBaHUEM
NUIIM B O0JAcTH IIeH U HEO0O0XOIUMOCTHIO
MEXaHUYECKOM MOMOIIH [Tl €€ IPOABUKEHUS.
Otmeuanach perymspHas peryprutrainus u
SNU30/lbl PBOTHI, 3a mMOcHeaHue 2—3 rojaa
HaOmoanach 3HAYUTENbHAS TOTEPS MAacCChI
Tena.

[MTatmenT HOPMOCTEHHYECKOTO
TEJIOCIIOKEHUS, c MIpU3HAKAMU
HE/I0CTaTOYHOCTH MUTAHUS. KoxHbie
MOKpOBBl  OnenHble. YacTtoTa  cepaeyHbIX
cokpamenuii — 80  yma/MuH, pUTM

NpaBUIBHBIN. ApTepuasibHOE JaBlieHHE —
130/80 MM pr. cr. I'panuusl cepaua B
npenenax HOPMBI, TOHBI NPUTIYHICHB. B

JAETKUX  BBICIYIIMBAJIOCh  BE3UKYJSIPHOE
JbIXaHUE. SI3bIK BIIQXKHBIH, ¢ O€JIbIM HAJIETOM.
Kusor  wmarkuid, 0e3007€3HEHHBIH  MpU
nansnanud.  CumntoM Ilacrepnankoro ¢
o0eux CcTOpoH oTpuuaTenabHbil. OyHKUIMK
KUIIEYHUKA U MOYEBBIICTUTENLHON CUCTEMBI
HE HapyILEHBI.

[Ipu ocmoTpe 061acTh 11U BU3YaJIbHO
He JedopMupoBaHa B MOKOE, OJHAKO IOCIE
npueMa IHIIM  ONpeAeNseTcs yMEpeHHOe
BBHIIISIYMBAHME B HIDKHUX oTnenax. KokHble
NOKpOBBl HaJX 0Opa3oBaHMEM HWHTAKTHBI,
oObiyHON okpacku. [lampmanms oOmacti
BBIISTYMBaHUs 0€300J1€3HEHHA, KOHCHCTEHIIHS

06p330BaHI/ISI MATKOJ3JIACTUYCCKAasd.
U_[I/ITO BHUaHas Keie3a HC YBCJINYCHA,
MNOABHMXKHOCTD ropTaHu npu TJI0OTaHUH
COXpPaHCHaA.

[0 L



[oxa3zaTenu 1a00paTOPHBIX
UCCIICIOBaHUI B mpeaenax pedepeHCHBIX
3HA4YCHU.

IIpu  330¢aroracTpoayo 1€ HOCKONIUH
BBIABJIICH KpPYIHBIM JauBepTUKYn lleHkepa,
3aI0JIHEHHBIN CJIN3BIO, u3-3a 4ero
MIPOJIBKEHUE TacTPOCKONla B  IMILEBOJ
0Ka3aJoch HEBO3MOXHBIM (prucyHok 1). [Ipu

PEHTI€HKOHTPACTHOM HCCIICIOBAHUN
IIUIICBOIA: aKT TJIOTAHUSI HE HapymeH,
CTPYKTypa 3JIEMEHTOB TOPTAHOTJIOTKH
COXpaHEHa. B TJIOTOYHO-TTHIIEBOTHOM
nepexojie, OOJbIIE IO 3aqHEH  CTEHKE
OTMEYaeTCs cBOOOJHOE MOCTYTIJICHUE
KOHTpaCTa B MCIIKOBHUIHOE€ BBIIIAYNBAHUEC C
YETKUMU KOHTYpaMmHu, pasmepom

c*('v’
\"‘ "
Y A

11,5x9,0x9,0cM., KOHTpPacT JUIATEIIHLHO
3aCPKUBACTCA B HCEM, B IIOJIOKCHHHU JICIKA
CBOOOJTHO PETPOTPAJHO MOCTYIAET B POTOBYIO
NOJIOCTh M Jajiee B NHIIEBoA. [lumeBon
CBOOOJTHO TPOXOJUM Ha BCEM MPOTSHKEHUH
JWCTalbHEE BXOJa B AMBEPTHKYI, penbed
CIIM3UCTOMN COXpaHEH (PUCYHOK 2).

[locne npoBeneHHs XUPYPrU4ECKOTO
BMCIIATCJIILCTBA MO YAAJICHUIO AMBCPTUKYJIA U
MHOTOMHHU KPHKO(DApPUHTeaTbHONH MBIl B
MOCJICONIEPAIIIOHHOM TIEPHOJE OCIIOKHEHHI
He HaOmomanocs. Yepes Tpu Mecsia mocie
oTIepaIyy NayueHT COOOIIMII O 3HAYUTEITHFHOM

VIYYIIEHUH  COCTOSIHHUS, BOCCTaHOBIICHUH
CIIOCOOHOCTH K TOJTHOIICHHOMY TIPUEMY TTHIIN
U nipubaBke Macchl Tenna Ha 10 kr.

Pucynok 2. PenTrenorpamma nuiieBoia ¢ KOHTpacTUpoBaHueM. KpyIHbIi JUBEPTUKYIT
Henkepa (11,5x9,0x9,0cM) ¢ 3aaepKKOK KOHTPACTHOTO BEIIECTBA U MPU3HAKAMHU PETPOTPATHOTO
3abpoca cosep>kumMoro (mpsiMasi, 00KOBast U KOcast POESKITHS)

Obcyxnenne. OcCHOBHBIMU
pe3ynbTaTaMu JaHHOTO HCCIEIOBAHUS CTalu
BBISIBIICHHE KPYITHBIX AUBEPTUKYIOB Llenkepa
y TMalMeHTa C JJUTEeNIbHBIM — TEUYeHUEM
3a00yieBaHMsI M BBIpaXEHHOW aucdaruei,
MOATBEPKIEHUE JMAarHo3a C  TOMOIIBIO
SHAOCKOMUU U PEHTTEHOCKOMUYECKOTO
UCCIIeIOBaHUS, a  TaKke  yCIeUIHoe
XUPYPrudecKoe JIeYeHHE C MOCIETYIOIUM
YIIy4IIEHUEM COCTOSIHHSI MallMeHTa.

[TonyuenHsle pe3yiIbTaThl
COOTBETCTBYIOT IIOCTaBJIEHHBIM ILEIsAM —
U3Y4EHHUIO KIIMHUYECKHUX IpOSIBJICHUH,
METO/I0B JMarHOCTHKHU u JeUCHHUS
nuBepTukyna  lleHkepa  Ha  mpumepe
knuHu4eckoro  ciaydas.  [loarBepxknena
BBICOKAasl ~ JIMAarHOCTUYECKas  3HAYUMOCTD
PEHTTE€HOJIOTUYECKOTO KOHTPacTHOTO

uccienoBanuss u OPI'ZIC, HecmoTps Ha
CJIO)KHOCTU C BH3yaJlM3allMeld MUIIEeBOAA MPHU
00s1bIINX pa3Mepax AuBepTHKYNa. OTMedeHo,
YTO XUPYPrUUECKOE BMELIATEIbCTBO SIBJISAETCS
3GGEKTUBHBIM  METOJOM  JICYEHUS  IpHU
BBIDOKEHHBIX  CHUMITOMax MW  OOJIBIINX
pa3Mepax auBeptukyna [8,9,16,19].

[Tpuannb YCHEIIHOTO JIeYeHUs
CBSI3aHBl C YCTPaHEHHWEM aHAaTOMHYECKOTO
MPETSTCTBUS U MHOTOMUEH
KpUKO(hapUHTeaTbHON MBIIIIIBI, YTO CHUXKAET
JlaBJIeHWEe Ha TMUIIEBOJ U IPENsSTCTBYET
peumuBy 3aboseBaHus. JlaHHbIE Pe3yNbTaThl
COBMAJAlOT C BBIBOJAMH JPYTrUX aBTOPOB,
MOIYEPKUBAIOIINX 3pPEKTUBHOCTD
XUPYPTUYECKOTO JIEUCHUsI NPH TUBEPTUKYIE
Llenkepa KpymHBIX pa3MEPOB U  TSKEIOU
KIIMHUYECKOW cumntoMmaruke [8,17].
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OCOOEHHOCTh JaHHOTO KIMHHYECKOTO
cllydasi 3aKJIF04aeTCs B JJTUTEILHOM aHaAMHE3e
3a00JeBaHMsL,  OTCYTCTBHM  aJCKBaTHOM
JIMAarHOCTUKM HA paHHUX OJTamax M, Kak
CIIEICTBUE, PA3BUTUH  TKENOH  (HOpMBI
IUBEPTHKYIA. DTO MOTYEPKUBACT BAKHOCTH
CBOCBPEMEHHOTO  BBISBJICHUST W  JICUCHHS
MaTOJIOTUM Ha paHHEW craauu. Takxke CTOUT
OTMETHTb, YTO YCHCIIHBINA PE3YJIbTAT JICUCHUS
CTaJl BOBMOKEH Oaroapsi HHIUBUAYaIbHOMY
MOJXOAY, TOYHOW JHArHOCTHKE W BBIOOPY

aJIcKBaTHOU XUPYpPru4ecKoin TaKTUKH,
COOTBETCTBYIOIIEH  TSHKECTH  COCTOSIHUSA
mamnuenTa [16].

Opnnako UCCIIEIOBaHHE uMeeT

OnpelNenéHHble OrpaHHuYeHus. B mepByro
ouepelib, 3TO ONUCAHUE OJJHOTO KIIMHUYECKOTO
cllydas, YTO OTpPaHMYMBAET BO3MOXHOCTh
0000111eHIs Pe3yIbTaTOB Ha 0oJiee MUPOKYIO

MOMYJIATHUIO IIAaIIUCHTOB. KpOMe TOTO,
OTCYTCTBHE JUTATEITHHOTO
MOCJICONEePAIMOHHOTO HaOTIOACHUS

3aTPYJIHSAET OLEHKY OTHAIEHHBIX PE3YJIbTaTOB

ciy4ai WJUTIOCTPUPYET KJIACCUYECKYIO
KIIMHUYECKYI0 KapTUHY M  COBPEMEHHbBIC
METOJbl JUArHOCTUKHM M JICYCHHS, 4YTO
SABJISICTCS.  BaXHBIM I MPAKTUYECKOM
MEIUITUHBI.

TakuM 00pa3oM, NOJy4YEHHbIE JIaHHBIE
JOTIOJIHSIOT ~ CYIIECTBYIOIIYIO — JIUTEPATYPY,
noarBepxaas 3PpPeKTUBHOCTh KOMIUIEKCHOTO
MOJaX0/Ja K  JUArHOCTHKE ©  JICUCHHIO
muBepTukyna lleHkepa, u MoOryr ObITh
MOJIC3HBI BpadyaM TIpU BBIOOpPE TaKTUKU
BeJICHHUS MMOJ00HBIX manueHToB [8,15,17].

BeiBoabl.  JluBeprukyn — Ilenkepa
Tpebyer KOMIIJIEKCHOTO 0 IX0,1a K
JIMarHOCTUKE W JiedeHuto. lIpeacTaBieHHbI
KIIMHUYECKHUI ciyyau WILTFOCTPUPYET
BO3MOJKHOCTh  YCIIEIITHOTO XHUPYPTHYECKOTO
BMEIIIATEIbCTBA W BOCCTAHOBJICHUS (PYHKITHI
MUIIEBOJA TPU KPYIMHOM JUBEPTHKYIIE C
TSKETONM CUMITTOMATHKOW. PaHHee BRISIBICHUE
M QJCeKBAaTHOE  JICUYCHHWE  3HAYUTEIIBHO
VIY4IIalOT TPOTHO3 H Ka4deCTBO IKU3HU
manueHToB [19,20].

U puckKa penuaruba. HecMoTps Ha 3TO, TaHHBIN

DIAGNOSIS AND TREATMENT OF ZENKER’S DIVERTICULUM: A CLINICAL
CASE STUDY

Isayko O.V., * Zhatkanbayeva A.Zh., Turgan I.K., Abdrazakov A.N., Khamze A.K., Mukhtarov
R.N., Askaruly A.

Kazakhstan Medical University “Higher School of Public Health, ” Almaty, Kazakhstan
Abstract

Zenker’s diverticulum is a sac-like outpouching of the posterior wall of the
pharyngoesophageal junction, most commonly occurring in elderly patients and associated with
dysphagia, regurgitation, and a risk of aspiration. This article presents an analysis of the diagnosis
and treatment of Zenker’s diverticulum using a clinical case of a patient with long-standing severe
dysphagia. The aim of the study was to evaluate the clinical manifestations, instrumental diagnostic
methods, and the efficacy of surgical treatment for Zenker’s diverticulum. Data from physical
examination, barium swallow study, esophagogastroduodenoscopy, and postoperative follow-up
were analyzed. The significance of the study lies in describing a rare pathology and demonstrating a
successful surgical approach, which improves quality of life for patients with this condition. The work
emphasizes the importance of timely diagnosis through comprehensive instrumental evaluation and
highlights the advantages of modern surgical techniques, including endoscopic methods. Treatment
outcomes showed marked improvement in swallowing function, weight gain, and normalization of
the patient’s overall condition. This clinical case illustrates the necessity of an individualized
approach in selecting a treatment modality and demonstrates the high efficacy of surgical correction
for Zenker’s diverticulum.

Keywords: Zenker’s diverticulum,
esophagogastroduodenoscopy, surgical treatment

dysphagia, barium swallow  study,
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UEHKEP JUBEPTUKY JIbIHBIH JUATHOCTUKACHI JKOHE EMI: KJIMHUKAJIBIK
FKAFIAN MBICAJIBIHIA

O.B. Hcaiixo, * ’Kamkanoaeea A.7K., Typean U.K., A6opazaxoe A.H., Xamsze A.K.,
Myxmapog P.H., Ackapynot A.

«Kozamowix oencaynviy cakmay scozapol mexkmebi» Kazaxcmanowlx meouyuna ynugepcumemi,
Anmamet K., Kazakcman

Tyilinaeme

[lenkep AMBEPTHUKYIIBI - )KYTKBIHIIAK-OHEII OTKEJIIHIH apTKbl KAOBIPFACHIHBIH KAIIIBIK TOPI31
IIBIFBIHKBI OOJTyBI, 0J KeOIHece erjie ’KacTarbl eMJeNyIIUIepae Ke3aecenl koHe aucharusiMeH,
perypruTaiisiMeH >KOHE aclupanus KaymiMeH KaTap kypeal. Makanana y3ak yakbIT OOWMbl allKbIH
mucdarusicel 0ap eMIeNyIliHIH KIWHUKAIBIK >KaFaaiibl MbIcaiblHaa LleHkep IHUBEpTHUKYIBIHBIH
JTMArHOCTUKAChl MEH €MIHE TaJifay JKacajaFaH.

3eprreyaiH MakcaTbl — LleHKep AMBEPTUKYIBIHBIH KIMHUKAIBIK KOPIHICTEPIH, ACMaIlThIK
JIMarHOCTHKA JJICTEPIH YKOHE XHUPYPrUsUIBIK €MHIH THIMAUIIH Oaranay. XKyMmbIcTa eMaenyuliHi
TEeKCepy MaJTIMETTep], Oapuit KOHTPacTbIMEH PEHTI€HO CKOTHSIIBIK, 3eprrey,

330(haroracTpoyoICHOCKOTIHST JKOHE OTaJaH KeWiHri Oakpuiay JAepeKTepl mailJaTaHblIIbL.
3epTTey/1iH MaHbI3IBLIBIFBI CHPEK KE3/ICCETIH MaTOJIOTHSIHBI CHITATTay1a )KOHE OChI TATOJIOTHSCHI O0ap
eMeTyIIUIepAiH eMIp CYpy callachlH JKaKcapTyFa MYMKIHJIIK O€peTiH COTTI XMPYPrHUSUIBIK TCUII
KepceTyae 00JIbII TadbuTa Bl JKyMBIC OapBICHIHIA KEIICH/II aCTIaThIK TeKCepy/Ii KOJIaHa OTBIPHII,
Jiep Ke31He TMarHOCTUKaIayIblH MaHbI3IbLIBIFBI dKOHE 3aMaHayl XUPYPTHUSIIBIK dICTEP/IiH, COHBIH
IIHAE SHIOCKOMUSIIBIK OICTEP/IH apTHIKIIBUIBIKTAphl aTanm KepceTuireH. Emuey HoTmkenepi
OOMBIHILIA KYTHIHY (DYHKIUSCBIHBIH alTapiIbIKTal jKaKcapFaHbl, JIEHEe CaJMarbIHbIH KaJllbIHA Kemyl
KOHE eMJIENYIIIHIH >Kalmbl jKaFJalbIHBIH KaJlbllKa Keiyl Oalkanibl. ¥ ChIHBUIFAH KIMHUKAIIBIK
YKaFaail eMJIey ofICIH TaHAay/1a )KeKe TOCUIIIH KaXXETTUTIrH KepceTeai )oHe L{enkep AuBepTHKYIIBIH
XUPYPTHUSUIBIK TY3ETYAIH KOFapbl THIMIUTITIH Al eTeIl.

Tyiiinoi ce3odep: Llenkep Ousepmuxynvl, oucghaus, KOHMPACMBLILI PEHMSeHOCKONUS,
930¢hacoeacmpooyo0eHOCKONUSL, XUPYPeUsLIbIK eM.
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opraHu3zalys, 10KHOCTE, Teaedon, e-mail, OPCUJ] u ocTaabHbIC KObI aBTOPA IPH HATHYHH).

Oobs13aTesIbHO YKa3bIBATh perucrpanuoHubiii Homep ORCID puist Bcex aBTOpPoOB. OTO
HE0OX0IUMO Ui MACHTU(UKALKUKA YUTATeNIMU JIPYIHMX CTaTeil aBTOPOB U MOBBIIIECHUS HX
nutupyemoctu. Perucrpanmuonnsiii Homep ORCID (ipu uX OTCYTCTBHH ) HEOOXOIMMO CO3/1aTh
poiis 1o cieayrorei cepuike https://orcid.org/register.

[Tpu nanmuun HeoO6xoauMo ykazath SPIN koa- mis mosrydaenust Bel Mmoskere mpoiTu mo
cenyromei ceplake http://elibrary.ru/projects/science_index/author_tutorial.asp

HOPAAOK O®OPMJIEHUSA CTPYKTYPbBI CTATbU

1. B neBoM BepxHeM YIiy yKa3aTb HWHAEKC YHHBePCAJbHOH [IeCATHYHOM
kiaaccuukanum (nanee — YJIK). B kaxxmoit HaydHO# cTaThe 3TOT UHJEKC 00s3aTeNeH A Beer
U3JaTeIbCKOW MPOAYKIMM M MOMCKAa HH(GOpPMAlMU MO TOYHBIM M €CTECTBEHHBIM HayKaM.
CnpaBounuk o ¥ JIK moxete cM. 3aeck: https://teacode.com/online/udc/.

2. Hwxe unnekca Y/IK B 1eBoM yriy nponucaTh MeKrocy1apcTBeHHbIl pyOpukaTop
Hay4YHO-TexHn4yeckoil muupopmauun (nanee — MPHTU). MPHTU — npennasnaueH ans eAMHON
TEMaTUYeCKOW CHCTEeMaTH3allud HayyHO-TexHu4eckodl wuHpopmanuu (manee — HTU).
MexrocynapctBeHnblii  pyOpukarop HTH  sBisercss OCHOBOW cHUCTEMBI PYOpPHKaTOpPOB,
CO3/1aBaeMbIX M HCHOJb3yeMbIx B opranax HTU. MexrocynapctBennsiii pyopukarop HTU
IpeacTaBiIsieT co00M HepapXH4ecKyr KIacCU(HUKAIMOHHYI0 CHCTEMY C YHHUBEPCAJIbHBIM
temaTrueckuM oxaroM. CripaBounuk mo MPHTU mosxere cM. 3aeck: https://grnti.ru/.

3. CTpyKTypa HAY4HOIi CTATbHU:
1) VIK


https://orcid.org/register
http://elibrary.ru/projects/science_index/author_tutorial.asp
https://teacode.com/online/udc/
https://grnti.ru/

2) MPHTHU

3) Hassanue cratbn

4) ®UO aBTOPOB (COABTOPOB)

5) Mecto paboThl, CTpaHa, ropoj

(opranmzamms, BY3, xomiemk, eciau aBTop oOydaromuiics yka3aTb BHI 00y4eHNs)
6) AnHoTaIMs

7) KiroueBbie ciioBa

8) Bsencuue

9) Meroabl (TEOPETUIECKUE OCHOBBI)

10) Pesysbrath

11) Ob6cyxaenue

12) Cnucok nuteparypsl / TpanciuTepanus Ciucka JIMTepaTypbl

B HayuHoii cTraTbe yka3zaTh (aMHJIMU U HHUIHAIBI KAXKI0I0 U3 aBTOPOB, a TAKIKe
CHMBOJIOM acTepucK (*) BbIIEIUTH KOPPECTIOHINPYIOIIEr0 ABTOPA.

O6pazerr:
Kum Anekceii CepreeBuu (ka3axckuii u pycckuii) / Kim Aleksey (anrmuiickuii)

B cooTrBercTBHH ¢ pa3iesiaMH JKypHaja BHABI NPEICTABJIIEHHS] CTATHH ObLIBAIOT
HECKOJILKHX THIIOB.

CTpyKTYpHpPOBaHHE CTATHH MPOBOAUTCS CJAEAYIONMMH CIIOCO0AMM:

Pexomenyem ucmonp30BaTh Bam oOMENpUHATYIO CTPYKTYPY HayYHOUW CTAaThH MO THUITY
IMRAD. A66peBuarypa cia0B, KOTOPBIE OTPAKAIOT OOIICTPUHATYIO CTPYKTYPY HAyYHOW CTaThU
— Bsegenne (Introduction), Meroasr (Methods), Pesyasrarer (Results) and OG6cyxnenne
(Discussion), ecimu cTaThs MOCBSIICHHS TEOPETHYECKOMY HCCIIENOBaHMIO, TO pazaena Methods
3amensiercss Ha Theoretical Basis (teopernyeckue ocHoBwl). MHorma x a60peBuarype IMRAD
nobOasisercs OykBa A, kotopas o0Oo3HadaeT Abstract (pe3rome, aHHOTAIMs), M ITOJIy4aeTCs
AIMRAD. [lanHbBII cTaHAapT 0QOPMIICHUS HAYYHBIX cTaTel ObLI pa3padorad B 1970-x rogax u
(hakTHYECKH cTall 00s13aTEIBHBIM IS CTAaTel, OCHOBAaHHBIX HA IMITHPHYECKHX H OPUTHHAJIbHBIX
UCCIIeTOBAHUSIX.

Jlisi  HamucaHusT KJIMHHYECKOr0 CJIy4Yasi PEeKOMEHIYETCS HCIIOJIb30BaTh CICIYIOIIYIO
OOIIENPUHATYIO CTPYKTYPY Hay4dHoU crathi: BBeaeuue (Introduction), Mudopmanus o manueHTte
(Patient information), Kiuaunueckue mnposiienus (Clinical manifestations), Xponosorus
(Chronology), Omuenka muarnoctupoBanust (Assessment of diagnosis), OreHka Tepanuu
(Evaluation of therapy), [ToBTopHOe uccienoBanue u ucxoasl (Re-examination and outcomes),
O6cyxnenue (Discussion), BeiBoasl (Conclusions), MudopmupoBannoe cornacue (Informed
consent).

Jns HamucaHWS O030PHOW CTATbH PEKOMEH/IYETCS HCIIOJIb30BaTh OOIICHPUHSATYIO
crnenyromyo cTpykrypy: Beenenue (Introduction), OcnoBnas wacte (The main part), BeiBoasr
(Conclusions).

Tab6umuna 1. TepMuHBI M onpene/ieHAs] KOTOPbIe HCIOJB3YIOTCH B CTPYKTYpPe CTaThbH

Ne | Ha3Banue pa3aesia cTaTbu IHosicHenue K CTPYKTYype COIJIACHO
TPeO0OBAHUSAM KypHaJIa
1. | Ha3Banue cratbu HIpudt Times New Roman, >xupHbIM, Kerib — 12

u Ha 3-x ssbikax. Popmar (3AIJTABHBIMU:
JXWPHBIM). Ha3zBanue paGoThl JOKHO OBITH IO
BO3MO>KHOCTH KpaTkuM (He 6osee 180 3HakoB), HO




UHPOPMATUBHBIM M TOYHO OTPAXKAIOUIUM €€
conepxanue. Cnenyer wu30eratb Ha3BaHMHA B
(dopmMe BONPOCUTENBHBIX MPEATIOKEHHUN, a TaKKe
Ha3BaHMM, CMBICI KOTOPBIX MOXKHO IIPOYECTh
HeosHO3HayHO. He pexkoMeHayeTcs NpUMEHSTh
cokpaieHus (ab0peBuaTypy) B Ha3BaHUU CTATbU.
B TEKCTe JIOITyCKaeTcs HCII0JIb30BaHUE
CTaHJAPTHBIX  COKpamieHuid  (abOpeBHATYypHI).
[TosHBIA TEpPMHUH, BMECTO KOTOPOTO BBOJUTCS
ab0peBuarypa, 10JKEH MPEIIIECTBOBATH IEPBOMY
IPUMEHEHUIO JAHHOT'O COKPAILIEHUS B TEKCTE.

CDaMI/IJ'II/If[, UM U OTUECTBO aBTOPOB

damMunMK W WHUIMATIBl KaXJI0TO H3 aBTOPOB
mpudrom Times New Roman, kupHBIM, KeTiib —
12.

B craTtpe ykazaTh paMuIMH ¥ MHALIAAIBI KKJ0TO
U3 aBTOPOB, a TaKXe CHMBOJIOM acTepuck (*)
BBIJICJIUTH KOPPECTIOHIUPYIOIIETO aBTOPA.

O6pa3err:
Kum Agexceit CepreeBnu (ka3axckuih u
pycckuii) / Kim Aleksey (anrnuiickuii)

Annoranus

AHHOTanust  J0JDKHA  TPEJCTaBIsATH  COOOM
CaMOCTOSATENIFHBIN TEKCT. AHHOTAIMSA JI0JDKHA
OBITh TIOCBSIIIIEHA CTaTheé — MPOBEAEHHOMY
WCCJICIOBAaHUIO, @ HE TPEJAMETY HCCIICIOBAHUS B
neiaom. OHa mpenctaBisieT coOOW KpaTkoe, HO
nH(opMaTUBHOE pe3toMe cTaTbi. B aHHOTanum He
JIOTTyCKaeTCs HCIIOJb30BaHUE dbopmy,
ab0peBHaTyp, CCBHUIOK Ha TO3WIUM B CIHCKE
JUTEPATyphl. AHHOTalMS  THUIIETCS  OJHUM
a03aniem o00béMoM He Oomee 200 cimoB. B
OTACIBHBIX CIyJasX: JUIS SMIHUPUYECKUX WIH
OPHUTMHAJIBHBIX HCCIEAOBAHUN TPUBETCTBYIOTCS
CTPYKTYPUPOBAHHBIC AHHOTAIIMH C BBIICICHUEM
MO/3ar0JIOBKOB: 00IIas BBOJHAs HMH(pOpMAIIUS,
1eNnb, METOMbl, pe3yabTaThl, MpPaKTUYECKas
3HAYMMOCTb. O0BéM CTPYKTYPHUPOBAHHOM
aHHOTaIUu He AoJpkeH npeBbimaTth 300 cioB.
AHHOTaIUS MPEIOCTABIAETCS HA TPEX SA3bIKaX.
Oo6pa3err;

*B ciayyae ecqiM CTaTbsi MOArOTOBJIEHA Ha
Ka3aXCKOM si3bike, Bam Heo0xoamMo nepesecTu
TEKCT AHHOTAIMM HA PYCCKHMH M AHIVIMHCKHHI
SI3BIKH.

-Tyitingeme

-AHHOTAIMA

-Abstract / Summary.

Kurouesebie ciioBa (0T 3 10 6 cIoB).

KnroueBrle cnoBa — 3T0 ONPCACIICHHLIC CJIOBA U3
TCKCTAa, CIIOCOOHEIC MNpEACTaBUTb HanboJce
3HAYUMBIC CJIOBA, IO KOTOPbBIM MOKET BCCTHUCH
OIICHKA U ITIOMCK CTaTbH. I[O 6 KJIIOYEBEIX CIIOB HIIH




¢pas, oTpaxkaromme cojep>kaHue ¥ HaNpaBJICHUE
CTaThbu.

KirroueBble c0Ba IIPENOCTABISAIOTCS Ha Tpex
A3BIKAX

O6pazer:

*B caydae ecqu cTaThbsi NOATOTOBJIEHA Ha
Ka3aXCKOM si3bIKe, Bam HeoOxoaumo nepesectu
KJ/II0YeBbIe CI10BA HA PYCCKHMI M AHIVIMICKHH
A3BIKH.

- Tyiiinai ce3nep

- KiirouyeBsbie ci10Ba

- Key words

TexkcT cTaThu

Texct crateu mpudrom Times New Roman, kerip
— 12, ¢ MeXcTpouHbIM wHHTepBajoM — 1,5.
OpueHTanus KHIKHas (IOPTPET) C MOJIIMU: JIEBOE
— 3 cM mpaBoe 1,5 cM BepxHee u HuxHee 1o 1,5 cm
1 00s3aTeIPHON HyMEpalue CTpaHUIl A0 CIUCKA
JUTEPaATYPHI.

B Texkcre crarbu Ha TaOMMIBI W PUCYHKHU
(wumrocTpanuu, rpaduky, GoTorpaduu), a Takxke
MOJINUCH K HUM TIPUCHUIAIOTCS B TOM K€ (ailie,
YTO U OCHOBHOM TEKCT, a TaKXKe TsHKelble
MaTepuasbl B BUIE WUTIOCTPATUBHBIX MaTEpUAIIOB
(oObeMHBIE  TaOMWIBI,  PUCYHKH,  CHHUMKHU
pasmeratorcs B otaenbaom MsWord mokymenre
Kak  nOpujiokeHue K  cratbe. Ha  Bce
WUTIOCTPaTUBHBIE MaTepuajbl JOJDKHBI  OBITH
CChUIKM B Tekcre. OOmee 4ucjgo Tadauum u
PHCYHKOB B OPMTHHAJIBHBIX CTATHAX OOBIYHO
He JI0JI’KHO NpPeBbIIIATH S.

Crucok nureparypsl / References

Crucoxk JIuTepaTypsl JOHKEH MPEACTaBIATh COO0M
KpaTKoe oubnuorpaduueckoe OTIMCaHue
UTHPYEeMBIX paboT B coorBerctBUM ¢ ['OCT
7.0.5-2008. bubGnuorpadguveckue CCbUIKH B
TEKCTE JIAl0TCs B KBAJIPATHBIX CKOOKaX IudppaMu B
COOTBETCTBUU CO CIHCKOM JIUTEPaTyphl, B
KOTOPOM IIUTHpPyEeMbIe PaOOTHI MEPEUUCISIIOTCS:
OTEUECTBEHHbIE, 3apyOeKHbIE. damunuu
WHOCTPAHHBIX aBTOpPOB MIPUBOIATCS B
OpUrHHANBbHOW  TpaHckpunuuu.  KomudecTBo
UCTOYHUKOB JOKHO ObITh He MeHee 20 u He
nomxHo — mpeBbimath  50.  HexenarenbHO
CChITAThCS Ha pe3loMe JOKIAJ0B, Ta3eTHhIC
nyONUKaIiK, HeOMyOIMKOBaHHbBIE HAOMIOIEHUS U
auaHble cooOmieHus. CChUIKM JOMKHBI  OBITH
CBEpEHBl aBTOPAMH PYKOIHCHU C OPUTHHATHHBIMU
JOKyMEHTaMHU.




HOATI'OTOBKA CIIUCKA JIMTEPATYPbBI

Crnincku nutepatypsl npeacrasistorcs B IBYX Bapuanrax:

1) Pycckosi3bpI4HBIN BMECTE C 3apyOeKHBIMH HCTOYHMKaMHu B cootBeTcTBHU ¢ [[OCT 7.0.5—
2008.

2) B tpaHciuTepanuu OyKBaMu JIATMHCKOTO aj(aBHTa C IEPEBOJOM HCTOYHHUKOB
MyOMKAIM Ha QHTIMHCKUHN SI3BIK B COOTBETCTBUU ¢ TpeOoBammsiMu bJ[ Scopus. Ha caiite
http://www.translit.ru Mo>XHO OeCIUIaTHO BOCIIOJB30BAThCS MPOrPAMMOIl  TPaHCIUTEPALIUH
pycckoro Tekcra B natununy (Bapuant BGN umu BSI).

TexHOI0THS MOATOTOBKHM CCHLIOK € HMCIOJIb30BAHHEM CHCTEMbI ABTOMATHYECKO
TPAHCJAUTEPALMH U NIepeBOIYHNKA.

Ha caiite http://www.translit.ru Mo»HO BOCIIOJIB30BaThCS POTPAMMOM TPaHCIUTEPAIIMH
PYCCKOTO TeKCTa B JJaTHHUILY. 1. Bxomum B nmporpammy Translit.ru online. B okomrke «BapuaHTbI»
BbIOMpaem cucremy TpaHciautepauun BGN (Board of Geographic Names). BcraBiasiem B
CHelHalbHOE M0JIe BECh TeKCT Oubnuorpaduu, KpoMe Ha3BaHUs KHUTH WM CTAaThbH, HA PYCCKOM
S3bIKE M HAXKUMAEM KHOINKY «B TpaHcauT». 2. KommpyeM TpaHCIUTEPUPOBAaHHBIM TEKCT B
roToBsiuiics cnmcok «References». 3. TlepeBoaum ¢ momoripio nepesoaurka Google Ha3BaHue
CTaTbH, MOHOTpaduu, cOOpHUKA, KOHOEPEHIIMH U T. Jl. HA aHTJIMHCKUN S3bIK, IEPEHOCUM €0 B
rotoBsmuiicss crnucok. IlepeBon, Oe3ycioBHO, moTpeOyer pemakTupoBaHus. 4. OObeauHsIEM
OTMCAHHUS B TPAHCIIUTE U MEPEBOIHOE, OPOPMIISISI B COOTBETCTBHHU C MIPUHSTHIMU MpaBuiiaMu. [Ipu
3TOM HEOOXOJMMO PAaCKphITh MECTO u3JlaHus (Hampumep, MOSCOW ...), BO3MOXHO, BHECTH
HeOOJIbIINE TEXHUYECKHE MONPaBKU. 5. B KOHIIe cChUIKM B KPYIJIBIX CKOOKax ykasbIBaeTcs (in
Russian). Ccblika rotosa.

IIpumepbl TpaHCAUTEPAlMH PYCCKOSI3bIYHBIX MCTOYHHKOB JINTEPATYpbl sl
AHIJIOA3BIYHOIO 0JI0KA CTATHU.

ABTOpBI (TpaHciureparusi) — (TOa B KPYIJbIX CKOOKax) — Ha3BaHUE CTaTbU B
TPaHCIIUTEPUPOBAHHOM BapHaHTE [MEPEBOJ HAa3BaHWsl CTAaThH HAa AHTJIMACKUN S3BIK B
KBaJ[paTHBIX CKOOKax|, Ha3BaHHE PYCCKOS3BIYHOTO HMCTOYHHMKA (TPaHCIHUTEpAUsi, JIUOO
AHTJIMIICKOE Ha3BaHHME — €CIIU €CTh), BBIXOIHBIC JaHHbIC ¢ 0003HAUCHUSIMH Ha aHTITHICKOM
SI3BIKE.
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innovatsionnoi politiki [Strategy 2020: New Outlines of Innovation Policy]. Foresight-
Russia, vol. 5, no 4, pp. 8-30.

Balashova S., Lazanyuk I. (2004) Gosudarstvennoe regulirovanie sektora informatsionnykh
tekhnologii: Indiya i Rossiya [Public Regulation of the IT Industry: India and Russia].
Issledovano v Rossii (electronic journal), vol. 7, no 199, pp. 2119-2128. Available at:
http://zhurnal.ape.relarn.ru/articles/2004/199.pdf (accessed 10 January 2013).
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