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HAYYHO-NMPAKTUYECKUWN XXYPHAT
«MEDICINE, SCIENCE AND EDUCATION»

O XYPHAIJIE

Hayuno-npaktuueckuii xypHan «Medicine, Science and Education» (-manee Xypuan) —
nyOJIMKyeT JUTepaTypHble 0030pbI, pe3yNbTaThl OPUTMHAIBHBIX HCCICIOBAHMUN, CIydau W3
IIPAKTUKU CBSA3aHHBIE C KIMHUUYECKOW MEIUIIMHON 1 0OLIECTBEHHBIM 3710pOBbeM. Ero oco6eHHOCTD
B YHUKaJIbHOM COYETAHMU MATEPUATIOB KaK TEOPETHUYECKOM, TaK U IMPaKTUYECKOH
HaIpPaBJIEHHOCTH.

VYupenurenem sxypHaia sisiercss TOO «KazaxcTaHCKMM METUIIMHCKUN YHUBEPCUTET
«BIIIO3».

ABTOpaMH HayuyHbIX CTaTeid M OCHOBHOM UMTATENbCKOM ayAWTOpUEeN W3IaHHs SBISIOTCS
OpraHu3aToOpbl M CIEIHAIHUCTHI 3APABOOXPAHEHUS, MPAKTHKYIONIME Bpadyd, HaydHble paOOTHUKH
HUWU, HII u nexparornueckue padoruuku OBIIO n3 Kazaxcrana, ctpan CHI' u nansHero 3apy0exps,
MarucTpaH-Thl U JOKTOPAHTHI, CIAYIIATENN PE3UCHTYPhl, MOJIO/IbIE YYEHBIE B 00JIACTH MEIUIIMHbI
Y HAayKH.

OcHOBHasi TeMaTH4YeCKass HANpPaBICHHOCTh — MyOJMKalWs MaTepHaOB B JKypHaJe I10
MEIULMHCKOMY 00pa30BaHNI0, OpraHU3alMU 3JpaBOOXPAHEHUS, METUIIMHCKON HayKe U IPaKTUKE.

B 2023 rony mpoBeneH pe-OpeHAMHI XKypHaja, MOJYyYeHO CBMJICTEILCTBO O IOCTAHOBKE
Ha TepeydYeT MEePHOANYECKOTO IMEeYaTHOTO HW3IaHWs, MH()OPMAIMOHHOTO areHTCTBA U CETEBOTO
u3nanuss MunuctepcTBa nHpopManuu U obuecTBeHHOro pas3Butus PecnyOnuku Kazaxcran Ne
KZ53VPY00064938 ot 20 ¢espans 2023 rona.
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PAJIMOMUYECKUE XAPAKTEPUCTUKU MOJIEKYJIIPHOU BU3Y AJIM3AITUN KAK
INOTEHIINAJIbHBIE HM®POBLIE BUOMAPKEPHI PUCKA METACTA3MPOBAHUA
TP HEMEJIKOKJIETOYHOM PAKE JIET KOI'O

CanbixoBa AiiHyp EpMekkbi3pl'*, AMaHKy10B Kangoc MyxrapoBuy?

L I'KITna IIXB « I 'opoodckasyenmpamvhas nomkmnuxay, Armamol, Kazaxcman
2 Ka3zaxcxuti HayyHo -Uccie00 8ameJibCKUL UHC UMY O HKOJIO2UU U PAOUOTO02ULU,
Anmamer, Kazaxcman
* demop, omeemcmeeHHbI 34 KOPPeCnoHOeHYUI0

Brenenue. Hemenxoxnetounsrii pak serkoro (HMPJI) xapakrepusyercss BBICOKOI 4acTOTOH JTUM(OTCHHOIO H
otaaneHHoro metactasupopanud. Crangaprabie KT u 18F-O-IIOT/KT umeroT orpaHudeHUs NP BBISBICHAN
MHKPOMETAcCTa30B M OLEHKE OHOJIOrMYECKOM TeTepOreHHOCTH OIyXONM, YTO IOAJEP)KUBAET MHTEPEC K
KOJINY€ECTBEHHOMY a HAJIM3Y U300 parkeHU.

Hean. CuctemMaTH3upoBaTh JaHHBIE 0 paroMudeckux x apakrepuctrkax KT u 18 F-OI-TI9T/KT ka k moTeHIMaIbHbIX
nupOBEIX OHMOMAPKEpax pHCKa MOpaKeHHs JTUM(PAaTHIECKUX Y3JI0B, OTIaJIEHHOI0 METACTA3MPOBAHUS M PELIMBA [IPU
HMPIJL.

MaTtepuaJibl 4 MeTOAbI. BBINOIHEH CTPYKTypUpOBAaHHBIA HappaTUBHBIN 0030p myomukanuit 2020-2026 rr. [Nonck
nposoawin B PubMed ¢ ncrons3osannem Tepmusos radiomics, metastasis, NSCLC, CT, PET/CT, machine learning u
deep learning. PaccMaTprBamich opirrHaIbHbIE HccieoBanms y nammeHros ¢ HMPJL, olieHiBaBIIHe paOMHYECKIe
WA PpPaJdOMUKO-KITMHUYECKHE MOJEIW TPOTHO3MPOBAHMS METAaCTa30B, PEIHINBA U CBSI3aHHBIX HCXOJIOB;
METOI0JIOTHYeCKHe 0030 bl MCIIONB30BATH JISI KOHTEKCTYallbHOU OlleHKU. U3 117 BBIsSBIICHHBIX Iy OnmKkaimii 40 Opum
BKJTIOUYCHBI B Ka YeCTBCHHBIA CHHTE3.

Pe3yabTaTbl. OCHOBHBIE HaIIpaBJIEHHUs! BKIIOUAI U TPOTHO3UP OBAaHHE O PaXkeHU s JIMM(PATHIECKUX Y3710B, METACTAa30B B
TOJIOBHOM MO3T U KOCTH, pELUAMBA [10CJIe XUPYPrHYECKOr0 U Ty YEBOr0 JICUEHHUS, a TaKOKe MyJIbTHMOAAILHBIE MOJIENH,
oobenunstomne KT, TOT/KT m kiuHudYeckne mpu3Hakd. Bo MHOTMX paboTaX KOMOWHHPOBAHHBIC MOJICIH
JIEMOHCTPHUPOBAJIM O0JIee BEICOKYIO JUCKPUMUHALIMIO, Y€M MOJIENIM Ha OCHOBE OJHOM 00JIaCTH HHTEpeca MU TOJIBKO
KIIMHUYeCKuX AaHHbIX. OnHako mpeoliafani peTpOCIEKTHUBHBIE O HOIICHTPOBbIE HCCIEIOBaHMSI C BHYTpEHHEH
BalIUALIACH.

O0cyxaenue. PesynbTaThl MOATBEPKIAIOT OHMOJIOTHYECKYI0 HH(OPMATHUBHOCTh HMHTpPa- W MEPHUTYMOPAJIBHBIX
MPU3HAKOB, HO HX KIMHMYECKas MEPEHOCHMOCTh OTpaHMYEHa BapHalOesbHOCTBIO MPOTOKOJIOB BU3YaJIM3ALH,
CerMeHTAINY, 0TOOpa MPHU3HAKOB M AJITOPUTMOB MaIIMHHOTO 00yYEHWs, PUCKOM NEepeoOyJeHUT U HEIOCTaATKOM
He3a BUCHUMOW BHEIHEH Ba JIMIAIH.

3akJ04yeHue. Pa 1roMmKa MOJKET TOTIONHATH CTAHIAPTHOE CTAINPOBAHUE U pUCK-cTpaTHduKapio HMPJL, Ho moka He
JIOJDKHA 3aMEHATh MOP(OJIOTHYECKY0 BepHU(PUKAIMIO, WHBA3MBHOE CTAJHPOBAHHEC W KIMHHYECKOE PEIICHHS
MYJIBTHIUCIUIUTMHAPHOW KOMaH bl 711 BHEAPeHHSI HEOOXOAMMBI CTAHIAPTU3HUPO BAHHBIE ITP O TOKOJIBL, TP O CIIEKTHBHBIE
MHOTOLIEHTPOBBIE UCCIIEJOBAHUS M OLIEHKA KIIMHUYECKOH MOJIB3bI.

KiroueBble cjloBa: HEMEIKOKIETOUHBIA PaK JIETKOT0; METa CTa3UPOBAHUE; Pa IMOMHUKA; KOMITBIOTEpHAsI TOMOrpadus;
18F-OJI'-II3T/KT; MmammHHOE 00 yueHe; (PO BBl OHOMAPKEPHI.

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

Ainur E. Sadykova'*, Zhandos M. Amankulov?
L MSE on REM “City Central Polyclinic ”, Almaty, Kazakhstan
2 Kazakh Institute of Oncology and Radiology, Almaty, Kazakhstan
* Corresponding author

Introduction. Non-small cell lung cancer (NSCLC) hasa high risk of nodal and distantdissemination. Conventional CT

and 18F-FDG PET/CT have limitations in detecting micrometastatic disease and characterizing tumor heterogeneity,
supporting interest in quantitative imaging biomarkers.
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Objective. To synthesize evidence on CT-and 18F-FDG PET/CT-based radiomic features aspotential digita | biomarkers
of lymph-node involvement, distantmetastasis, and recurrence in NSCLC.

Materials and Methods. A structured narrative review of publications from 2020to 2026 was performed. PubMed was
searched using combinations of radiomics, metastasis, NSCLC, CT, PET/CT, machine learning, and deep learning.
Original human studies evaluating radiomic or radiomic-clinical models for metastatic, recurrence, or related outcomes
were considered; methodological reviews were used for context. Of 117 identified publications, 40 were included in the
qualitative synthesis.

Results. The evidence addressed nodal metastasis, brain and bone metastases, recurrence after surgery or radiotherapy,
and multimodal models integrating CT, PET/CT, and clinical variables. Combined intratumoral-peritumoral orimaging-
clinical models frequently showed better discrimination than single-region or clinical-only models. Most studies were
retrospective, single-center, and internally validated.

Discussion. The findings support the biological informativeness of radiomic heterogeneity, but clinical transportability
is limited by variability in acquisition, segmentation, feature selection, and machine-learning pipelines, together with
overfitting risk andinsufficient external validation.

Conclusion. Radiomics may complement conventional NSCLC staging and risk stratification but should not replace
histopathology, invasive nodal staging, or multidisciplinary decision-making. Prospective multicenter validation,
harmonized pipelines, and clinical-impact studies are required.

Keywords: non-small cell lung cancer; metastasis; radiomics; computed tomography; 18F-FDG PET/CT; machine
learning; digital biomarkers.

¥YCAK KACYIIAJIbI EMEC OKIIE KATEPJII ICITTHAE METACTA3JIAHY KAVIIIHIH
OJIEVETTI HU®PJIbIK bMOMAPKEPJIEPI PETIHAE MOJIEKY JIAJIBIK
BU3YAJIM3ALMAHBIH PAJJMOMUKAIJIBIK CUTTATTAMAJIAPBI

CanpikoBa Aiinyp Epmekkbizbl'*, AMaHKyJ10B Kangoc Myxrapyibr
1 «Kananwix opmanwig emxana» LLIDKK KMK, Anmamoi, Kazaxcman
2 Kazax oHxo.10eus sxcane paouonocus ebliviMu-3epmmey uHcmumymot, Anmamsl, Kasaxcman
* Xam-xabap armacyeasicayanmovi agmop

Kipicme. Ycak xacymansl emec oxme katepni iciri (¥JKEOKI) numba tyliiHnepiHe >koHe ajbic arsaapra
MeTacTa3JaHy/AbIH KoFapbl KaymiMeH cunattanaapl. Ctangaprtel KT xone 18 F-OA-TIDT/KT mukpomeracrasnapast
aHBIKTAy MEH ICIK TeTepOTeH[riH OarayiayJia MEKTeyJi, COHIBIKTAH KECKIHJEp/iH CaHABIK OMOMapKeplepiHe
KBI3BIFY IIBLIBIK & PTY 4.

Makcatbl. KT xone 18F-OJI-TI3T/KT paaroMukanbik OenriiepiHin a1uMda TYHIHIEPIHIH 3a KbIMIAHYBIH, aJbIC
MeTacTta3aappl xkone Y)KEOKI ke3inmeri peruanBTi 00IDKayIarsl 9JIEYETiH CUTIATTAHTHIH IepEKTEP i Ky Heey.
Matepuasnap men daicrep. 2020-2026 >Kpuimapaarsl KapusUlaHBIMIAPFa KYPbUIBIMIAJFAH HaPPATHBTIK ILOTY
xyprizinai. PubMed nepexkopriraa radiomics, metastasis, NSCLC, CT,PET/CT, machine learning xone deep leaming
TepMHUHIIEpI KOJAAHBUIABL. MeTacra3gaHy, peUHIWB JKoHe OaiylaHBICTBI HOTHXKEJEepAi OoJKayFa apHaJFaH
paJIMOMUKATIBIK HEMECe paJIMOMHKA-KIMHUKAJBIK MOJCNbACP OaraliaraH agaMaapaarbl TYMHYCKA 3epTTeyJiep
Ka pacThIPBUIIBI, 91iICHAMAIBIK IIIOJTYJIap KOHTEKCTIK Oa Faliay YIIIiH MaiaanaHeuipl. AHbIKTaFaH 1 17 KapusiiaHbIMHBIH
40-pI canaJbIK CHHTESTe SHIT31I 1.

Hoatu:xenep. 3eprreynep numda TyHiHAEPIHIH 3a KBIMIaHYBIH, MH MEH CYIeK MeTacTa3fapblH, XHPYPTITSIIBI K HEMece
coyJenik eMHeH KeifiHri peruausti skoHe KT, [I9T/KT Men knHUKaIBIK 6enrinepi 6ipiKTipeTiH My TbTAMOAAIIBIBI
MOJAeNbaep/i KaMThIIbL BipikTipiaren Moaenbaep sxui 6ip aiiMakka HeMece TEeK KITMHUKAJIBIK AePeKTepre Heri3/ereH
MOJIEBCP/ICH KOFaphl NUCKpUMHHAIS KopcerTi. Jlonennepnin 6ackiM O6Iiri peTpoCeKTHBT1, Oip OPTAIBIKTBI KoHE
1IIKI BaJIMAAIAIMEH IIEKTEIINEH.

Tankpuiay. PagroMuKaIbK TeTepOTEHAIK OWOJIOTHSUIBIK TYPFBIIAH aKMIapaTThl OOJFAHBIMEH, HOTHXEICPIH
KIIMHUKAJIBIK TACHIMAIIaHy bl KECKIH aJTy, CETMEHTALMSA, O eriIep/i ipikTey K 9HEe Ma ITHHAJBIK OKBITY aJITO pHTMICPHIH
OPKEJIKLTIrIMEH, KaiTa OKBITY Ka yIIMEH JKOHE CHIPTKbI BATMIAIIUSHBIH KE TKUTIKCI3AIMMEH [ISKTeNe .

Kopsoithinasbl. Paquomuka ¥XKEOKI-Hi cTaHIapTThI CaThUIAY Bl )KOHE TOYEKeIli CTpaTH(UKALIUSLIAY Ibl TOTBIKTBIPA
anajel, 0ipak MOp(oIOrusIIbIK Bepu(UKa IUSHBL, WHBA3UBT1 CATHIIAYIBI )KOHE MYJIBTHIUCIUIITHHAPIIBIK MESTTIM/T
aJaMacThIpMay bl THIC. [IpOCIIEKTHBTI KOTIOPTANBIKTHI Bauaanust, Oipi3AeHAIPUITeH XaTTaManap >KOHE KITHHHUKAIBIK
THIMJIUTIKTI 0aFaiay Ka ,eT.

Tyitinai ce3aep: ycak xacymaibl eMec OKIIe KaTepiii iciri; MeTa cTas/iaHy; paJioMHKa; KOMITBIOTEPITIK TOMOTpadus;
18F-OAT-II3T/KT; Ma mmHANBIK OKBITY ; TU(PIIBIK OOMapKepJIep.
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Beenenne II0JIyKOJIMYECTBEHHAS OLIEHKA HE MCIIOJIb3YET
Hemenkoknerounsiii pak jerxkoro (HMPJI) Bech 00beM MH(pOPMALIUH, COJIEPKALICHCS B
ABIAeTCs ~ Haubojee  pacHpoCTpaHEHHOU n3o0paxkeHusix. Panuomuka — mo3BoJIseT
bopmoit paka JeTKHX. N3-3a U3BJIEKAaTh  KOJMYECTBEHHbIE  IPHU3HAKU
HeCcNeM(PUIHOCTH KJIMHUYECKHX (G OpMBbI, HHTEHCUBHOCTH U TEKCTYPbI OITyXOJN
NPOSIBIICHUA ©  OTCYTCTBHUS  HaJEXKHBIX u Ookpyxaromux TkaHed [8]. Hamexxnoctsb
OMOMAapKepOB PpPAHHErO BBIIBICHUS  OH MO/JIeJIE P 3TOM 3aBUCHUT OT CETMEHTAalMH,
OCTaeTcs OJHOW W3 OCHOBHBIX IPUYMH npeno6paboTku, 0TOOpa MPU3HAKOB, CIIOC00A

oHkosiormyecko cmeptHoctu [1]. Tlocne
MOJTBEPKACHHUS JUArHO3a BBHIOOP JieueOHOU
TAKTUKHA BO MHOTOM OTIPEICISACTCS CTaIHeH,
MOJICKYJISIPHBIMH ~ XapaKTepUCTUKAMU U
BEPOSITHOCTHIO MOCJIE Ty FOIIEro
MeTtactazupoBanus [1]. Ha nmomro HMPJI
npuxoaurcs okosio 85% caywyaeB paka
JIETKOTO; CPEeIU €ro MOATUIIOB IIPEo0Ia aroT
aJIeHOKapIIMHOMA U TUTOCKOKIIETOYHBIHN pak. Y
3HAYMTEIHHOM J0JH MalUeHTOB OT/1aJI CHHbIC
MeTacTas3bl BBISBISIOTCS YKe ITPU MOCTAHOBKE
JINarHO3a, YTO OCJIOXKHSIET JIeUeHUE U Tpedyer
VHIUBUIY AIH3UPOBAHHOIO TOAX0Ja - OT
XUPYpPTUM HA  paHHUX  CTAAWSIX [0
XUMHUOTYYEBOU TEPAIUU, TAPTETHON TEpaIuu
U UMMYHOTEpAIuy IPU PacipoCTpaHECHHOM
npouecce [2,3].

OnanM u3 KITFOYEBBIX my Tei
pacupocTpaHeHus HMPIJI SIBIISIETCSA
auMQoreHHOe MeTacTazupoBaHue. TouHas
OIIEHKA KIIMHAYECKOTO (cN) "
MaTOJIOTHYECKOTO (pN) craTyca
AuMpaTUIECKUX y3J10B UMeEET

NPUHIUINAIBHOE 3HAY€HHUE [JIs BbIOOpa
o0beMa XHUPYpPTrUUYECKOTO BMEIIATEIbCTRA,
CHUCTEMHOU TepaIny U JIy4eBoro jeueHus [4].
OaHMM U3 OCHOBHBIX METO/10B KIIMHUYECKOTO
cragupoBanus sBisiercs 18F-OI-IIDT/KT
[5].

Mertactatuueckue JauM@aTHYecKue y3JIbI
MOTYT XapaKTepU30BaThCsl MOBBIIICHHBIM
Hakomienuem  ®DJI[I' w  yBeluyeHueM
pa3MepoB, OJHAKO BOCHAJIUTEIbHbIE W
IpaHyJIEMaTO3HbIE IPOLECCHl  BHI3BIBAIOT
JI0KHOIIOJI0KUTEJIbHBIE PE3YJIbTAThI, @ MaJIble
pasMepbl 04aroB M  IMPOCTPAHCTBEHHOE
paspemenue I[19T woryT npuBoAuTH K
MPOMYCKYy MHKpPOMETAcTa3oB. Pa3MepHbli
kpurepuii koporkor ocu Ha KT Taxxke

HEJI0CTATOYHO crienupuyeH n3-3a
HEPEKPBITUSL XapaKTEePUCTHK
TOOPOKAaYECTBEHHBIX W METaCTaTUYECKUX
y3J10B [6]. Buzyanbnas u
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BAIMAALMA M QJITOPUTMA MOJEINPOBAHUA
[22,28]. Hu oninH pagrnoMudeckuii Omomapkep
metactasuposanuss npu HMPJI mnoka wHe
BHEJIPEH IIOBCEMECTHO B KIMHHYECKYIO

IIPAKTHKY.
Ilenp o030pa - cucTeMaTU3UPOBAaTh U
KPUTHYECKHU OLICHUTH WCCJIEI0BAHMA
panuomuueckux xapakrepuctuk KT u
MOJIEKYJIIPHON BHU3yaJn3aluu KakK

MOTEHIUATbHBIX MH(PPOBBIX OHOMapKEPOB
pUcCKa TOpaxeHHs TUMQPaTUYECKUX Y3IIOB,
OTJIaJICHHOTO METACTa3uPOBAHUS U PEIUIMBA
npu HMPJL

HayuHasi HOBH3HA U BKJIaJ 0030pa
Hayuynas HoBHM3Ha HacToOsIIero o030pa
3aKII0YAETCS B COBMECTHOM PacCMOTPEHUN
MATH  B3aUMOCBSI3aHHBIX  HANpaBJICHUIA:
PaaANOMUYECKHUX MoJIelen MOPaXKEHUS
TUM(ATUYECKUX Y370B; MPOTHO3UPOBAHUI
METAacTa30B B TOJOBHOM MO3r H KOCTH;
MynbTUMoaanbHON naTerparuu KT, [I9T/KT
W KIWHWUYECKHUX JAHHBIX; MPOTHO3HUPOBAHKS
peluanBa MOCie XUPYPrUIeCKOro, JTy4eBOrO
U XUMHOJYUYEBOTO JICUCHHUS, a TakKke
METOJOJIOTHUECKMX M  0€30MacCHOCTHBIX
YCIIOBUN KIMHHYECKOTO BHeApeHwus. Pabora
HE IpeyiaraeT HOBBIM JUATHOCTHUYECKUN TECT
U HE TMOJTBEPKIAAET TOTOBHOCTH OTAEIBHBIX
aITOPUTMOB K PYTHUHHOMY MPUMEHCHHIO, a
dbopmupyer KPUTHYECKY IO KapTy
JIOKa3aTeJbCTB U OTPaHUY CHHM.
MaTepuaJjibl 1 METOAbI

Ju3aiin 0630pa

Pabora BbITIOSTHEHA KaK CTPYKTYPHUPOBAHHBIIA
HappaTUBHBIN 0030p. Takoii nu3aiin BEIOpaH B
CBSI3M C BBIPAXKEHHOW HEOJIHOPOTHOCTHIO
HCCIICOBAHUN MO KIMHHYCCKHM 3ajadam,
MOJATBHOCTAM BH3yalM3alud, 00JacTsIM
UHTEpeca, crocobam CErMCHTAIIUH,
aNTOpUTMaM MAIUHHOTO OOydYeHHs U
nokazarensaMm dpdexkruBHocTH. [loaroroska
PYKOIIMCH OpPHUEHTHPOBAHA HAa KPUTEPUH
KagyecTBa HappaTuUBHBIX 0030poB SANRA,
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CUCTEMAaTHYECKH 0030p U MeTa-aHAIU3 He AmankynoB. W3 kaxnod —myOnukaimm
IIPOBOJAUINCH. U3BJICKAIU JU3aiiH, pasmep U
HcTounnku uHGOPMALNH U CTPATETrUs XapaKTePUCTUKH BBIOOPKH, MOJAIBHOCTD

NoMCKa
[Mouck myOnukarmii npooauaun B PubMed
cpenu pabot, omy6aukoBaHHbIX B 2020-2026
rr. Hcnonb3oBaniu KOMOWHAIMK TEPMHHOB
“radiomics”, “metastasis”, “NSCLC”, “non-
small cell lung cancer”, “CT”, “PET/CT”,
“18F-FDG”, “lymph node metastasis™, “brain
metastasis”, “bone metastasis”, “recurrence”,
“machine learning” u “deep learning”.
[TouckoBass ¢opmyna amanTupoBanach K
KOHKPETHOMY HampasieHHIo aHaituza. M3 117
BBISIBIICHHBIX ~ myOnukamuii 40  Obum
BKJIFOUEHBI B KAUECTBEHHBIN CUHTE3.
KpuTtepuu BKJIIOYEHUS U MCKIIOYEHU S
Bruirouanu opuruHanbpHbIE PElEH3UPYEMbIe
UCCJIEIOBAaHUS y B3POCIbBIX MAlKUEHTOB C
TUCTOJIOTHYECKU oATBepk1eHHbIM HMPJL, B
KOTOPBIX paguomMuueckue, deep-learning wm
KOMOWHUPOBAHHbBIC pPaaMOMHUKO-
KITMHUYECKHE MOJIEITU CTPOUIIUCH HA JaHHBIX
KT w/mmm 18F-OAI-IIDT/KT u ouenuBamm
MOpaKeHHE nuMpaTUIECKUX Y3JI0B,
OT/JIaJICHHBIC METacTas3bl, petuIuB,
0e3MeTacTaTuIecKyto 170071 0011IyI0
BBDKMBA€MOCTh.  METOJO0JOTHYECKHE U
0030pHBIE MyOJWKAIIMM BKJIIOYAIH KAk
KOHTEKCTHbIE HCTOYHUKU JJISI  OLEHKU
CTaHAapTU3ALUN u KITMHAY € CKOU
npuMeHuMocTH. Mckmodanu paboTel, He
OTHOCSIIHECS K HMPJI W
METacTa3upOBAHUIO, €IUHUYHBIC
KJIMHUYECKHE HaOII0eHUS, pPelaKIMOHHbIE
MaTepuaibl, MyOnauKauuu O0e3 OmUCaHus
METO/I0B MOJIETUPOBaAHUS Wi
KOJINYECTBEHHBIX rokasaTenen
abdekTuBHOCTH, a Takke paboThl 0e3
TOCTYIHOW MHGOPMAIUU, JOCTATOYHOM YIS
MHTEpHpPETAINH.

OT1O0op nyOmMKkanuii u u3BJjievYeHne
AaHHBIX

3aroloBKM M AHHOTAllUM OIICHUBAIW Ha
COOTBETCTBUE M€ 0030pa, MOCIe Yero
aHaJM3UPOBAIU MOJTHBIE TEKCTBI
MOTEHIIMATBFHO PEJICBAaHTHBIX ITyOJIMKAIHUA.
OCHOBHOW TOMCK, OTOOp M NEPBHUYHYIO
KPUTUYECKYI0 OIIEHKY BbImoJiHsma A.E.
CanpikoBa; METO/10JIOTUYECKY IO u
AKCHEPTHYI0 MpOBEpPKY ocyuiecTnisul JK.M.
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BHU3YyaJInM3alliu, o0J1acTh CCIrMCHTAllMH, THII

MPU3HAKOB,  AJTOPUTM  MOJEIUPOBAHMS,
MpeIcKa3bIBaeMbIN HCXO[, croco0
BHYTPEHHEH WIM BHEIIHEW BaJlMIALMH,

MoKa3aTeau AUCKPUMHUHALIMM U OCHOBHBIC
OTpaHUYCHHUS.
Hcxoabl 0030pa

[lepBuuHbIM  HucxogoM  0030pa  Obula
CIIOCOOHOCTh  PaAMOMHYECKHX  MOJeNeH
POTHO3UPOBATH TUM(POTECHHOE WITH

oTpanieHHoe MertactazupoBanue npu HMPIJIL.
BropuuHble uCXOIBl BKIIOYAIW MPOTHO3
peuranBa U BBLKMBAEMOCTH, CPABHUTEIIBHYIO

LEHHOCTh HHTpPAa- W INEPUTYMOPAIBHBIX
MPU3HAKOB, 100aBOYHYIO LICHHOCTb
KIIMHUYECKUX JAHHBIX U MYJIbTHUMOJAILHOU
BU3YyaJIN3allNH, HaJIn49ue BHENTHEN
BaJTUIAIIHH, BOCITPOM3BOAUMOCTb,
CTaHIapPTHU3ALUIO u MOTEHLIHUATBHYIO

KIIMHUYECKY IO IPUMEHUMOCTb.
Kputnueckasi oneHka u CHHTE3

N3-3a HEOAHOPOIHOCTH IM3aITHOB M KCXOI0B
(dbopManbHBIA METa-aHAIU3 HE BBITIOJTHSJICH.
Pe3ynpTaThl rpynnupoBaid N0 KIMHAYECKON
3alau€ M CHUHTE3UPOBAJIU KAa4€CTBEHHO.
bonpmuii WHTEPNPETAMOHHBINA BEC
puaaBain MHOTOLIEHTPOBbIM
HUCCIICIOBAHUAM, HE3aBUCHUMOM BHENIHEH
BAJIMJALUH, MPO3PAaYHOMY  OIMCAHUIO
CerMEeHTAalli U TpeaoOpaboTku, KOHTPOIIO
nepeoOydeHus u CpPaBHEHUIO c
KIIMHUYE€CKUMU MO/JIEJISIMH.
PetpocniekTuBHBIE OJTHOIIEHTPOBBIEC PAOOTHI C
Malloi BBIOOPKOW U TOJBKO BHYTpPEHHEH

Kpocc-BalluJlalluel  OLICHUBAJIU Oouee
OCTOPOIKHO. Enunbiii dhopMabHbII
WHCTPYMEHT  pHUCKa CHUCTEMaTHUYEeCKOU

OHII/I6KI/I oJ1d BCEX BKIKUYCHHBIX THUIIOB
Iy OJIMKaUil HE IPUMEHSIICS.

ITHKA " 0€30aCHOCTD

O0630p OCHOBaH HWCKIIOYHUTEIBHO HAa paHee
OHy6J’II/IKOBaHHLIX arpeerOBaHme JaHHBIX,

HE BKJTIOYaeT  Habop YYaCTHHUKOB,
BMEIIATEIbCTBA W 00paboTKy
WHIMBUTY aTbHBIX Me TUIIUHCKIX
n300pakeHUI aBTOpPaMHU; o100peHne

ATUYECKOTO KOMHUTETa M WH()OPMHUPOBAHHOES
corimacue JUIsg HacTosAmed paboThl He
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TpeboBanuch. C MO3UIUM  KIMHHYECKOH
0e30IacHOCTH  pPaAMOMHYECKHE  MOJCIH
paccMaTpHBalOTCS TOJIBKO Kak
MOTEHILUAJIbHbIE HHCTPYMEHTHI TOJIJIePKKH
pemenusa. OmmubouHas  KIaccUpUKAIMS
MOXET TPUBECTH K HEIOOLEHKE CTaJIHH,
HEOTPaBIaHHOMY PACIINPEHUIO JICUCHHS WU
NPOMYCKYy WHBAa3MBHOTO TOATBEPKICHUS,
MOATOMY aJTOPUTMBI HE JTOJIKHBI 3aMEHSTh
THCTONATOJIOTHIO, CTaHJIapTU3UPOBAHHOE
CTaJUpOBaHHE u 3aKITI0YEHHE
MYJIbTUAUCIUILUTMHAPHON KOMaH/IBI.
Pe3yabTaThl

XapakTepucTHKA BKJIIOYEHHbBIX
nmyoJMKan i

N3 117 HaligeHHblx nyOnukanui 40
COOTBETCTBOBAJIM TEMAaTHUKE M KpPUTEPUsIM
KayeCTBEHHOTO CHHTE3a; OCTaJIbHble ObUIH

UCKIIFOYEHBI TIPU  OLIGHKE  3aroJIOBKOB,
AHHOTAIUI HIIA MTOJTHBIX TEKCTOB.
JlokazaTenbHas 0aza BKJIIOYasa
NPEUMYIIECTBEHHO PETPOCIEKTHUBHBIE
uccnenosanus KT- u [IDT/KT-pagnomux,
OTJICNIbHBIE ~ MHOTOIIEHTPOBBIE  PabOTHI,
HCCIIEIOBaHUsI TIIyOOKOro oOOydeHus u
MeToJoJiorndecknue  0030pbl.  OCHOBHBIC

HaIpaBJICHUS aHATN3a PEICTABIICHBI HIKE.
1. PaguoMuKa: NpUHIUNBI M BO3MOKHOCTH
PanguomMuka  mpeBpamaer — MeAUIMHCKUE
u300pakeHUs] B KOJWYECTBEHHBbIC JaHHBIE,
Xapakrepusyroniue GpopMy, HHTCHCUBHOCTb H
TEKCTypPY OMyXOJin. B JerouHoit 0oHKOI0THI
paguomuka 1 §F-OJII-TII3T/KT npeacrariser
HMHTEpeC KaK CIoCco0 OIIEHKU METa0 0 TUIECKOM
rereporeHHoCcTH [3]. TekCTypHbIE TpU3HAKA
MIEPBUYHOM OITYX OJTH M JTUM (DATUIECKUX y3IIOB
MOTYT obnanaTh JOTIOJTHATJILHOM
IIPOTHOCTUYECKON IeHHOCTBhI0 Ipu HMPII
[19]. PanromMudeckue MO 1€J1 UCCIIEI0BATHCH
s auddepeHnuanuy  y3i0B, YTOYHEHHS
CTaIuH, ONpPEICICHUS THUCTOJIOTHYECKOTO
THIA,  MOJICKYJSPHBIX  XapaKTEPUCTUHK,
MPOTHO3a M OTBETAa Ha TEPAIUIO, OJHAKO
YPOBEHb T0Ka3aTENbCTB PA3INIACTCS MEKTY
3amadami [7].

Yucmo paboTt o MIPHUMEHEHHIO
UCKYyCCTBEHHOTO MHTEIUICKTA B BH3YaTU3AIH
ObICTpO  pacTeT. ANTOPUTMBI  MOTYT
NOJJICPKUBAaTh  OOHApyX EeHHE  OYaros,
IIYMOIOAAaBJICHUE U aHAJIU3 HHU3KOJA030BbIX
HCCIIEIOBAHMI; MOJIEJTU Iy OOKOTO 00 yUeHHs
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B OTJEIBHBIX BBIOOPKAX JAEMOHCTPHUPOBAIH
CONOCTaBUMBIE WIM  0oJjiee  BBICOKHE
[I0Ka3aTeau, 4YeM TPaJULHOHHBIC MOAXOIbL

Ot pe3yJIbTaThl HE clieayer
WHTEPIPETUPOBATH Kak JTI0Ka3aHHOE
MIPEBOCXOJCTBO HaJ  CHEUHAIUCTaMU B
peanbHOU KIIMHUYECKOU MIPaKTHUKE.

[Tpeumymectsa B T- u M-ctanupoBaHUM U
OLICHKE JHUM(}ATHUECKUX Y3JI0B OCTaIOTCA

HEOJHOPOIHBIMH, a KOHLEIIUS
«BUPTYaITbHOUN ounoncum» Tpelyer
IIPOCIIEKTUBHOM  KJIMHUYECKON IIPOBEPKU
[7,22].

2. PagnoMuuecKue MoaeJm
NMPOTrHO3MPOBAHMS NIOPAKEHUA
JMM(pATHYECKHUX y3JI0B

B 11 ananu3upyeMmbIx IyOJIHMKaIMsIX

paguomuueckue moxaenun KT u II9T/KT
OIIEHUBAJIM BEPOSITHOCTH METACTAaTUYECKOIO
nopaxenust auMpartuueckux ysnos. [I9T-
[PU3HAKU B COYCTAHUHU c KT-
XapaKTepUCTUKAMU  IO3BOJSIM  JIydlle
paznnyaTh UCTUHHO- u
JIOKHOTIOJOKUTEIIbHBIE ~ MeIHacTHHAIBHO-
KOpHEBbIE y3IIBl, yeM OT/ECJIbHbIC
crangapTHele nmapameTpsl [9]. Monens K.
Zheng u coaBt. Ha ocHoBe 18F-O/II-TIDT/KT
IIPEOCTaBIIsIIA JOTIOJTHUTEJIBHYIO
uHbOpMaIIIO 1St CTaJIUPOBaHUs
MEIHACTUHAIBHBIX JUM(ATUYECKUX Y3JIOB
[5]. Takue OLEHKM MOTYT MOJAAEPKUBATH
BbIOOp JIMarHOCTUYECKOH CTpaTeruu, HO He
SBIISIIOTCA  CaMOCTOSITEJIbHBIM  OCHOBaHHEM
JUIS. yMEHbLIEHUS o0beMa olepaluud Wiu
0TKa3a OT MHBa3UBHOIO CTaIMPOBAHUS.

Mogens R. Xu wm coaBr., BKIIOYaBIIAs
UHTPATYMOpaJIbHbIE M  TNEePUTYMOpPAJbHbIC
npusHaku KT, mnpesBocxoauna wmonemy,
OCHOBAHHBIE TOJIbKO Ha MHTPATYMOPATBHBIX
WiIH KInHHYeckux maHHbiX [34]. TI9T/KT-
HOMorpamma J. Qia0 u coaBT. OlCHUBAIA
CKpBITBIE MeTacTa3bl MpU KIMHUYECKOU
craguu NO [26]. Homorpamma Q.L. Chen u
COAaBT., 00BEeIMHSABIIAS GPTV6 u
KJIMHUYECKUE MPEIUKTOPHI, ObU1a
pa3paboTaHa sl IPOTHO3a MOPAKEHUS Y3II0B
u ucxonoB npu craguu 1A [10]. Monenu X.
Zheng u Y. Huang raxke JeMOHCTPHUPOBATH

pUEMIIEMYIO JTUCKPUMHHAIIIO u
KaJIMOPOBKY [14,24]. T JTaHHBIC
MTOJITBEPKAAIOT J100aBOYHYIO
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MHOOPMATUBHOCTh PAJUOMHKH, HO He
YCTPAHSIOT  HEOOXOJUMOCTh  BHEITHEH
BaJIUJIAIIHH.

DLR-mozens F. Duan u coaBT. couerana
npuszHakn DenseNetl21 u knaccuueckoit
paaroOMUKH g nuddepeHnuamn
TOOpPOKAYECTBEHHBIX H  METACTaTHUYECKUX
y3n0B[40]. Random Forest-mozens Y. Kangu
COAaBT. MHTETrpHUpOBajia pPagUOMHUYECKHE U
KJIMHUYECKHE XapaKTePUCTUKU JJIs OLEHKH
METacTa3upoBaHUs BINMpaTHUECKUE y3IIbl 4-
i cranmuu [21]. Moxens J. Liang u coasr.
ObLIa HaIpaBlieHa Ha BBISIBJICHUE
OKKYJBTHOTO mopaxkeHusi y3noB mpu CNO
HMPJI [38]. PesynbTarel MOryT OBITH
MOJE3Hbl IS TUIAHUPOBAaHUS  00BeMa
JanbHelero oOCHeqOoBaHUS U JICUCHUS,
OJIHAKO 3asBIATH 00 YIYyUYIIEHHH MPOTHO3A
nanueHToB 0e3 ncclie10BaHui KITHHUYECKOTO
BO3JICUCTBUS MTPEXKIEBPEMEHHO.
JIByxpernonanpHas moaens H.J. Yan u coasr.
MCII0JIb30BaJIa MPU3HAKH TP BUYHO M OMyXOJIN
U CyOKapUHAIBHBIX JIUM(ATUIECKUX Y3I0B U
IPEBOCXOIMIa OTHOPETUOHATIBHBIE BapHAHTHI
B ucxoanou Beioopke [33]. T. Lu u coasr.
MIPUMEHUIIU Ty O0KO€E NEPEHOCHOE 00yYeHe
JUJI aHAJIU3a UHTPa- U IEPUTYMOPATHHBIX 30H
[4]. Huarnoctuueckas ToyHOCTh KT- wu
[I9T/KT-panuoMukun B 1EJIOM BBITJISIIUT
NEPCIEeKTUBHOM, OJHAKO CHCTEeMaTHYecKas
OIlEHKa YKa3blBa€T Ha HEO0OXOJMMOCTh
KPYMHBIX MPOCHEKTUBHBIX MHOTOIIEHTPOBbIX
UCCIEIOBAaHUI ¥  CTaHAAPTU3UPOBAHHOM
BHelTHeH Banuaanuu [37].

3. IIporuo3upoBaHue OTAAJTEHHBIX
MeTaCcTa30B: rOJIOBHOI MO3T M KOCTH
YacTtora Meracta3oB B TOJOBHOM MO3r
CYLIECTBEHHO  3aBUCUT  OT cTaauy,
THCTOJIOTUYECKOTO U MOJIEKYJISIPHOTO
MOATUINIA W JJIUTENbHOCTH HAOJIIOJEHUS; B
JUTEepaType MPUBOAUTCS MTUPOKUN THATIA30H
3HayeHu. [loaTOMy enMHUYHBIE OKa3aTeNH
pacnpoCcTpaHeHHOCTH HE JTOJI’KHBI
TIEPEHOCUTHCS Ha Bcex nanuenTtoB ¢ HMPJL
Panromuueckue Moiem nepBUYHOM Oy X0
Y KJIMHUKO-TIATOJIOTUYECKUE XaPaKTEPUCTUKH
HCCJIEJOBAIIUCH 1JIs1 OLIEHKU PUCKA MO3TOBBIX
METAacTa30B MOCJI€ XUPYPTHUUECKOTO JICUESHHS
[13]. J. Gong wu coaBr. paspaboramm
aHcaMmOJIeByI0 MOJEJIb C aBTOMAaTHUYECKOU
cerMmeHraruei Ha ocnoBe deep residual U-Net
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n KT-pannomukoil 1iist TpexJIETHETO pUCKa
MO3TOBBIX METACTa30B, 0€3MeTacTaTHICCKOM
BBDKMBAE€MOCTHU Mo3ra u oO1meit
BebkuBaemoctn  [18].  KomOumHMpoBanue
PaIMOMUYECKUX U KIMHUYECKUX MPU3HAKOB
yAyUIIaIo MOKa3aTeau MOJIeNIN, HO TpeOyeT
HE3aBHCUMOMU IIPOBEPKHU.

Z. Liu w coaBT. BbISIBWIM MPHU3HAKA
MEepBUYHOMN OIyXOJIU Ha KT,
aCCOLIMMPOBAHHBIE C HAJIMYUEM KOCTHBIX
METacTa30B, U TOCTPOUIIHU PATUOMHUIECKYIO
noanuck W HoMmorpammy [15]. Takoii
MHCTPYMEHT MOJKET HCIOIb30BaThCS IS
dbopMupoBaHUs TUIIOTE3 u pHUCK-
OPUEHTUPOBAHHOTO OO0CIIeIOBaHUSA, HO €TI0
HENb3d  paccMaTpuBaTh  KaK  3aMEHy
CTaHAAPTHBIM  METOJaM  JUArHOCTHUKA
KOCTHOTO METacTa3upOBAHUSI.

4. MyJabTHMOAJIbHBIE MO/I€JIM H
NnepcneKTUBbI

JleBsaTh myOnuKanuii OLEHWBAIN COYETAHHE
KT, TI9T/KT, KIMHUKO-TATOJOTHYECKHUX U
AMUAEMHOJIOTUYECKUX MIPU3HAKOB.
Homorpamma Z. Peng u coaBT. 00beuHsIIA
PaIMOMUYECKHE U KIMHUYECKHUE TTOKA3aTeIH
IJIsT TPOTHO3UPOBAaHMUS MCXOI0B [23], a
mozenb J. Lin u coaBr. knaccuduuposaia
rucrojiornueckue Tunsl u ctaguu HMPJI no
KT-paguomuke [31]. OTu 3agaum cBsi3aHbI C
PUCKOM METacTa3UpOBaHUs, HO HE SBISIOTCS
€ro MPsSIMBIMHU SKBHBAJICHTaAMH.

Hutpa- u nepurymopanbubie moenu Q. Chen
U COaBT. OIECHHUBAIH JTUMQOBACKYIISIPHYIO
WHBA3MI0 M OOINYI BBDKMBAEMOCTH [25].
Mopnenu, ocuoBanHeie Ha GTV mu CTV,
MIPUMEHSIIUCH JinIE: MIPOTHO3UP O BaHUS
OKKYJIbTHOTO TIOpaXCHUS JTUM(]PaTHIECKUX
y310B mpu paHHux cragusx HMPIL [12]
KomO6unnpoBanHbie 061aCTH HHTEpECa 4acTo
JaBaJii  JIydlllMe T[OKa3aTelu  BHYTPH
HUCXOJIHBIX BBIOOPOK, OJHAKO YCIO>KHEHHE
MOJICJTM TIOBBIIIAET PUCK MepeoOydeHus u
TpeOOoBaHMs K CTaHAAPTU3AINH CETMEHTAIIUN.
My nbTrMO qanbHbIi moaxoa Y. Zhu u coasr.
¢ 3D-HelipoHHBIMH  CETAMH  BBISBISII
MPU3HAKH, ACCOLMUPOBAHHBIE C PHUCKOM
MO3roBBIX MeTacTasoB [17]. Takue momenu
MOTYT MOJIEPKUBATh PUCK-a1alITUPOBAHHOE
MPT-na0nronenue, HO camMH HO cebe He
000CHOBBIBAIOT npo¢UIaKTHYECKOe
00J1ydeHHe roJI0BHOIO MO3Ta WJIM U3MEHEHUE
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JICUEHHS] BHE KIMHHUYECKUX PEKOM EHIALMIA MO3rOBBIX MeTacTtazoB [27]. OtnenbHble

MeuoronenrpoBast Mmoaesib X. Yin U coasr.
OIlCHUBAJa OKKYJBTHOE MopaxeHne
auM@aTUYecKuxX  y3J0B  NpPU  paHHEH
anenokapuuaome [39]. Uccnemoanme C.
Bortolotto u coaBT. mokasaino, 4To JIMIIIE YacTh
npu3HakoB crabunpna Mmexny KT u MPT u
Pa3IMYHBIMU IPOTPAMMHBIMH TIIAT (pOpMamH,
YTO MOAYEpKUBaeT npoliemMy Kpocc-
MOJAJIbHOU BOCTIpon3BoaMMOcCTH [20].
Mopens M.T. Warkentin u coasr. oueHnBana
3II0Ka4€CTBEHHOCTh HEOTpe e CHHbIX
JETOYHBIX Y3JIOB mpu HHU3K0A030BOM KT-
CKpUHUHIE [36]; aTa 3aja4a
METO/I0JIOTUYECKH CBA3aHa C PaANOMHUKOM, HO
HE SIBJISICTCS PSMBIM MIPOTHO30M
MertactaszupoBanus. Mogens EGFR-RS C.Y.
HsU u coaBT. n3y4ana peHOTHUIIBI, CBI3aHHBIE
¢ EGFR u nokanbHBIM pEeMINBOM MO3TOBBIX
MertacTa3oB [32]. Pagmomuueckue u deep-
learning mnpusnaku Hu3komo3zoBoir KT B
pabore X. SONQ ¥ COABT. UCIIOTB30BATHUCH IS
OIIEHKM OTJaIeHHOTO METacTa3upOBAHUS
[35]. PyTunHass  uHTEerpammss  TaKHX
QITOPUTMOB BO3MOJKHa  TOJBKO  IOCTe
MTOATBEPIKICHUS MEPEHOCUMOCTH "
KIIMHUYECKOU MOJIb3bI.

S. IIporuo3upoBaHue mocJje
XHPYPru4yecKkoro, JyueBoro u
XHMHOJIYy4eBOI0 JeYeHu sl
MmuorouentpoBas [I9T/KT-paarnomuueckast
Mozenb L. YU u coaBT. oleHUBajga puUCK
OTJaJI€HHBIX METacTa3oB nocne
CTEPEOTAKCUYECKON J1y4eBOM Tepamuu Ipu
paHHUX CTaJIUAX HMPJI [16].
PagnoMuueckue TpU3HAKH MpeiedeOHbIX
aHanoroBsIx U udppossix 18F-OAT-TIDTKT
B pabore F. Lucia u coaBT. ObUTH CBSI3aHBI C
pErHoHapHBIM u/Unu OTJaJ1€HHBIM
PELUINBOM mocie SBRT [30].
JlokazaTenbHas 0aza paJUOMHKH pPELHIUBA
MOCTENIEHHO pacmupsieTcs, HO
HEOJHOPOJHOCTh MPOTOKOJIOB u
OTpAaHUYCHHAs BHEIIHAS BajduAanus Io0-
MPEXKHEMY  TPEMSATCTBYIOT  PYTHHHOMY
npuMeHeHuo [29].

DL-momorpamma Y. Niu wu coasr,
BKIIIOUABIIAs pPaJMOMHYECKUE TPHU3IHAKH
OTYyXOJIH u XapaKTEPUCTHUKA
MeauacTUHAJIbHON JKUPOBOU TKaHU,
OllCHMBAajJa  PHUCK  IOCJIEONepaluoHHbIX
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monenu KT- wu  ITIDT/KT-pagmomuku
UCCIIEIOBAIM XapakTep peluanBa IMOCie
XAMHOJYYEBOM Tepamnuu;, paguoMUYEcKue
NMPU3HAKK W KIWHWYECKHWE J[aHHBIC MOTIIH
yAydIIaTh MPOTHO3UPOBAHUE B WCXOTHBIX
BbIOOpKax [11]. OTu pe3ynpTarel I0JIKHBI
paccMaTpuBaThCs KaKk  OCHOBaHUE A
MPOCHEKTUBHBIX MCCIEAOBAaHUMN, a HE Kak
rOTOBBIE KIIMHUYECKHE MTPaBuJa.
O6cy:knenne

OcHoOBHBIE pe3yJIbTaThl

PaccmoTpenHble myOnUKaMKU TMOKA3bIBAIOT,
4TO paIuOMHUYECKHE  XapaKTEePUCTUKH
MEPBUYHON  OIYXOJIM, MEPUTYMOPATBHON
30HBI U JUM(ATUYECKUX Y3JI0B COJCpPHAT
uHpOpMAIIHIO, CBSI3aHHYIO c
MeTacTaTuueckuM  noteHuuaiom HMPIJL
Haunbonee  mocienoBaTenbHBI  CHUTHA
MOJTYYeH JIT KOMOWHHPOBAHHBIX MOJICIICH,
O0BEAUHSIONINX  HECKOJIBKO  OOJacreid
HWHTEpeca U KIMHUYECKUe JaHHble. BMecTe ¢
TEeM TOBBIIIICHHE MTOKa3aTesell B 00yJarorieit
WIM BHYTPEHHEH TECTOBOW BBIOOpKE He
TOXIECTBEHHO KIIMHHYECKOH MTPUMEHIUMOCTH.
HNuTepnpeTanus U KINHUYECKAS
0e30IacHOCTh

Panuomuka MmoXkeT OBITh TIOJNIE3HA Kak
JOIIOJTHUTEIbHEBIN (0} pUCK-
cTpaTu(UKALUU: 715 BbIIEICHUS MallUeHTOB,
KOTOpPbIM TpeOyerca Oosiee THIATENBHOE
CTaJIMPOBaHKE, IUIAHUPOBAHHE OHOTICUH,
SHIOOPOHXHATBHOE WIM  XHPYPTHYECKOEe
MOATBEPKACHHE TUM(PATUYECKUX  Y3JIOB,
pacIupeHHoe HAOII0IeHUE WITH 00CYKICHHS
B MYJIBTHIMCIUILTMHAPHON KoMaH ie. O HaKO

KIIMHUYCCKHUEC IIOCJICACTBUS
JIOKHOTIOJIOKUTCILHOM u
JIO’KHOOTPHUIIATEIbHON Kiaccudukammm
CYILIECTBEHHBI. Ho MPOBEICHUS

I/ICCJIGZIOBaHI/Iﬁ KIMHUYCCKOI'O BO3I[CﬁCTBI/I$I
AJITOPUTMBI HE DOJIKHBI OIIPCACTIATE OTKA3 OT

MHBA3UBHOM JIUATHOCTUKH, 00beM
nuMQaeHIKTOMUH, Ha3HAaYCHUE
HEO0aIHIOBAaHTHOU Tepanuu W
npodIakTHIeCcKoro 00Ty ueHus
CaMOCTOSITEJIBHO.

MeTonoJ10rn4ecKue OrpaHn4eH us
A0Ka3aTeJIbCTB

BonpmuHCcTBO UCCIIeI0BaHUN UMeIu

PETPOCIEKTUBHBIN OJTHOLUEHTPOBBIN TU3AlH,
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BKJIFOYAJIN OTHOCHUTEJILHO HEOOIBIINE HE3aBUCHUMOUW BHEIIHEW Baaumanued u
BEIOOPDKM ¥  HCIIOJIb30BAJIM  BHYTPECHHIOK 3apaHee OMNPEACIEHHBIMU KIWMHUYECKUMU

KpOCC-BaJIMIAIHIO. HeonunakoBbie
npotokoysl KT u [I9T/KT, pekoHCTpyKIWS,
pasmep BOKCEJI, CerMEeHTAaIs,
HOpManu3anus, JTUCKPETHU3ALIUS u
porpaMMHOe OOecreueHne OrpaHUYUBAOT
COTMOCTaBUMOCTh. YacTelii 0TOOP OOIBIIOT0
Yyycja MPU3HAKOB TMPU MaJioM KOJIUYECTBE
COOBITHH TIOBBIIAET PUCK TEPEOoOyUCHUS.
[TyOnukanus MPEeUMYyI€CTBEHHO
MOJIOKUTENBHBIX MOJENIEeN MOXKET CO3/1aBaTh
nyOJIMKalMOHHOE  cMelleHue. BHemrHss
BaluJallvs,  aHaJIu3  KaJduOpOBKH U
MOJIE3HOCTH PEIlIeHHs, a TAKKE CpPaBHEHUE C
MOJTHOLEHHBIM KIMHUYECKUM CTaHIapTOM
BHIMIONIHSINCh HE  BO  BceX  paborax
[20,22,28,37].

OrpanuyeHus HACTOSIIEr0 0030pa
Hactosimuii 0630p uMeeT orpaHUYeHUs.
IMouck mnpoBogwics Tonbko B PubMed,
MO3TOMY  MOTJAM  OBITh  TPOIYIICHBI
nyonukanuu w3 Embase, Scopus, Web of
Science u CIIeLMaIU3UPOBAHHBIX
WHXKEHEPHBIX 0a3. TouHas BOCIIPOU3BOIUMAS
CTpOKa TIOMCKAa M TOJTAIlHBIM KypHal
UCKIIIOYEHUW B HUCXOJHBIX MaTepualiax He

ObLTM TIpeACTaBieHbl. He BBHIMOIHSINUCH
JIIBOMHOU HE3aBUCUMEBIN CKpUHUHT,
perucTpaiuss  OpoTOKoja,  (opmasbHas

OIlEHKa pPHUCKAa CHCTEMATHYECKOW OIIMOKH
KKIOTO HWCCIENOBaHMS U MeTa-aHaiu3. B
0030p BKIIIOYEHBI HCCIIEOBAHUS Pa3HBIX
KIMHUYECKUX 3ajlad, a TakkKe OTACIbHbIC
METOI0JIOTUYeCKHUE U 0030 pHBIE My OJTUKAIIH,
YTO HE TO3BOJISIET HUHTEepHpeTupoBaTh 40
UCTOYHMKOB  kak 40  cTaTucTuyecku
HE3aBUCHUMBIX HA0OPOB JIaHHBIX. BBIBOIBI
OCHOBAHBI HA TOBTOPSIOIIUXCS KAYECTBEHHBIX
3aKOHOMEPHOCTIX, @ HEe Ha 00DbeaNHEHHON
oneHke 3 dekra.

HanpagpjieHus 1ajabHemmx

HCCJIeJOBAHUH

Heo6xomumbr MPOCIICKTHBHBIC
MHOTOIICHTPOBBIC WCCIIeOBaHUS c
MpeaBapUTEIHHO 0Ty OJTUKOBaHHBIM
IPOTOKOJIOM, yHUDUIIIPOBAHHBIMU
KpUTEPUSIMU BKITIOU CHHSI,
CTAaHAAPTU3UPOBAHHBIM  IOJIYYCHHEM H
PEKOHCTPYKIHEH  M300paKeHHIA, IBSI-

COBMCCTHUMBIM HU3BJICHCHHUCM  IIPHU3HAKOB,
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noporamu. Cienyer coobmarh KalTuOpOoBKy,
decision-curve  analysis, mpomyIcHHbIC
JaHHBIE, CTAOWJIBHOCTh CETMEHTAIlMA U
CpaBHEHHE C KIWHUYECKHUM CTaHIapTOM.
@uHanpHBIM  3TAanoOM  JOJDKHBI  CTaTh
UCCIIeIOBaHMs, OLICHUBAIOIINE, YITYUIIacT JI1
UCTIOJTB30BaHHUE MO/IEJN PEaIbHBIC PEIICHIS 1
HCXOJIbI MAIIHEHTOB.

3ak/ouyeHue
PaguoMuka  103BOJSET  KOJUUYECTBEHHO
OLICHUBATH Mopdoioruueckue u

MeTabonndeckue (EHOTHUIIBI, HE TMOJTHOCTBIO
JIOCTYIIHbIE BU3YyaJIbHOM MHTEpIpETaluu, U

JIEMOHCTPUPYET MOTEHIUAT JUIs
IIPOTHO3UPOBAHUSA MOPa’KeHUA
auM(paTHYecKuX  y3JI0B, METacTa3oB B
TOJIOBHOW MO3I U KOCTM M pELHUIUBa IIPH
HMPJL. NuTterpanus HHTpa- 51
MIEPUTYMOPAITBHBIX IIPU3HAKOB C
KIIMHUYE€CKUMU JaHHBIMU U

My.]'[BTHMOI[EU'IBHOfI BPI3yaJ'IPI3aL[PIeI>i qacTo

yiaydliajga — [oKa3aTeld — Mojesledl B
HCCIIEI0BATEIbCKIX BEIOOpKAX.

Bwmecte c TeM npeoOJaanve
PECTPOCIICKTUBHBIX OJJHOICHTPOBBIX
UCCIIEI0BAHUH, METO/10JIOT Y ECKAs
HEOJHOPOJHOCTb, PHUCK NepeoOydeHus u
HEJ0CTaTOK HE3aBUCUMOM BHEIIIHEN
BaJlUJallid  HE  TMO3BOJISIIOT  CYUTATh
paiuoOMHUUYECKUE MOJENH TOTOBBIMU

UG pPOBBIMU OHOMapKepaMH JIJIsi pyTHHHOIO
KJIMHUYECKOTOo INpuMeHeHus. Panuomuka
MOXET PacCMaTPUBATHCS KaK MOTEHLUAIBHOE

JOTIOJTHEHUE, HO HE 3aMeHa
MOP(OIOTHYECKOI BepuUpUKaLINH,
MHBAa3UBHOTO CTaJUpPOBAHHSA "
MYJIbTUAUCIUTUTHHAPHOTO penieHusL.
Knuanaeckoe BHEJIpCHUE Tpebyer
CTaHIapTU3UPOBAHHBIX MIPOTOKOJIOB,

IIPOCIEKTUBHOM MHOTOLIEHTPOBOU MPOBEPKU
U J0KA3aTelIbCTBA BIMSIHUSA Ha PELICHUA U
HCXOJbI MALIUEHTOB.
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Jexaapanuu

JdTHYecKoe 0100 peHne U COorIacue Ha yyacTue

He nmpumenumo. Pabora npexacrasnsieT coboil 0630p paHee OIyOJHMKOBAaHHBIX JaHHBIX U He
BKJIIOYaJla HOBBIX YYaCTHUKOB, BMEIIATEIbCTBA WIIK 00pabOTKY MHANMBUAY AJIbHBIX MEIUIINHCKUAX
JAHHBIX aBTOPaMH.

be3zonacHocTth

B pykomnucu paguoMuyecKkue MOIENIM paccMaTpPUBAIOTC KaK UCCIIEI0BATENBCKUE HHCTPY MEHTBI
MOAJNEPKKH MpUHATHS pemieHuil. OHM He NpenHa3HaudYeHbl A 3aMEeHbl MOPQOJIOTrHYECcKOi
BepUpUKALH, MHBA3UBHOTO CTAIMPOBAHUS U KIIMHUYECKOTO PEIIEeHUs MYJIbTUAUCIMITIIMHAPHON
KOMaH/Ibl.

JdocTynmHOCTH JaHHBIX

Bce nanHble, ncnosib30BaHHbBIE B 0030pe, CoiepKaTCs B LIUTUPYEMBbIX IyOaukanusax. Paboyas
Ta0JIUIa U3BJICUCHUS JJAHHBIX MOXKET OBITH MPEAOCTaBIeHAa aBTOPOM JJIsI KOPPECIIOHACHIIMH 110
000CHOBaHHOMY 3aIIPOCY.

KonduukT uHTEpECcOB

ABTOPBI 3aBISAIOT 00 OTCYTCTBUU KOH(PIUKTa HHTEPECOB, TPEOYIOIIEro PaCKpPbITHS .
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Moauimaemesep

DTUKaNIBIK MaKyJJIay KOHE KaThICyFa KelliciM: KoJJaHbUIMalibl, ce0eli mony TeK OYpbH
KapUsUTaHFaH )KUHAKTAJIFaH JIEPEeKTepre HeTi3/1e/11 )KoHe )KaHa KaThICYIIbUIapibl HEMEece KeKe
MEIUIMHAIIBIK JePEeKTeP Al KAMTHIMAJIbI.

Kayincizaik: paguoMHKaIbIK MOJENBAED 3ePTTEYIIIK MeliM KaObU1aayasl Koaaay Kypaiaapbl
peTiHIe KapacTHIPBUIAILl )KOHE MOP(OJOTHSIIBIK pacTay/Ibl, MHBa3WBTI CaThUIAyJIbl HEMeEce
MYJbTHIUCIHILTAHAPIIBIK KITMHUKAJIBIK IETiM/T1 aTMacTRIpMaybl THIC.

JlepexTepiiH KOJDKETIMIUIIT: MIoyaa MaialaHbuFal 0apJiblK JEpEeKTep CUITEME KacajlraH
KapusiiaaHeIMJapa 6epuires. [lepexrepai meiFapy Kecteci Heri3aeiareH cypay OoibIHIIA XaT-
xabap aBTOPBIHAH aJIbIHYbI MYMKIiH.
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RADIOMICS OF THE TUMOR PROFILE IN DETERMINING THE HISTOLOGICAL TYPE OF
ENDOMETRIAL CANCER

Anar Mukhit'*, Zhandos Amankulov?
! Kazakhstan Medical University “KSPH”, Almaty, Kazakhstan
2 Kazakh Institute of Oncology and Radiology, Almaty, Kazakhstan
* Corresponding author

Introduction. Endometrial cancer is a heterogeneous disease in which histological type, grade, molecular subtype, and
disease extent influence prognosis and treatment. Radiomics may provide non-invasive quantitative information on tumor
phenotype before surgery.

Objective. To synthesize evidence on the ability of MRI- and PET/CT-based radiomics to characterize the tumor profile
in endometrial cancer, with emphasis on histological type, grade, molecular features, and closely related risk indicators.
Materials and Methods. A structured narrative review was conducted using PubMed, Web of Science, and Scopus. The
principal search covered publications from January 2018 to February 2025 and was supplemented by later relevant
publications identified during manuscript preparation. Thirty-seven publications informed the synthesis: original human
endometrial cancer studies were considered the core evidence, while reviews, a conference abstract, a preclinical study,
and selected ovarian or cervical cancer studies were used only for contextual or methodological comparison. Owing to
heterogeneity, no meta-analysis was performed.

Results. Across the reviewed literature, radiomics models showed reported discriminatory performance for histological
type, tumor grade, deep myometrial invasion, lymphovascular space invasion, molecular subtypes, and prognostic risk.
In selected studies, reported areas under the receiver operating characteristic curve were commonly approximately 0.80-
0.92. Combining radiomic features with clinical, molecular, or deep-learning data often improved model performance.
However, most studies were retrospective, single-center, and based mainly on internal validation.

Discussion. The evidence indicates that radiomic features can capture clinically relevant tumor heterogeneity, but
performance estimates are difficult to compare because of differences in imaging protocols, segmentation, feature
extraction, endpoint definitions, and model validation. Limited external validation, small samples, and risk of overfitting
restrict clinical transferability.

Conclusion. Radiomics is a promising non-invasive complement to biopsy, pathology, and conventional imaging for
preoperative tumor profiling in endometrial cancer. Prospective multicenter validation, harmonized imaging and
analytical pipelines, transparent reporting, and clinical-impact studies are required before routine implementation.
Keywords: endometrial cancer; radiomics; magnetic resonance imaging; tumor profiling; molecular markers; risk
stratification.

PAIMOMUKA OITYXOJIEBOI'O ITPO®UJIA B OITPEAEJIEHMU T'MCTOJIOT'MYECKOI'O
TUITA PAKA SHAOMETPUA

Myxut A.M."*, AmankyjaoB K.M.>
! Kasaxcmancxuti meouyurnckuil ynueepcumem «BIIO3», Aimamul, Kasaxcman
2 Kazaxckutli Hay4HO-UCCcaed08amenbCKuti UHCHUmym oHKoao2uu u paouonozuu, Aimamovl, Kazaxcman

BBeaenue. Pak sHI0OMETpHs npencTaBisieT coOOH reTeporeHHoe 3a0oJieBaHKe, MPU KOTOPOM T'MCTOJOTHYESCKUIA THIIL,
CTEICHb 3JI0KAYECTBEHHOCTH, MOJICKYISIPHBIA MOATHII M PACHPOCTPAHEHHOCTh OMYXOJM ONPEACNSIOT MPOTHO3 MU
neyeOHyI0 TaKTHKY. PaJMOMHKa MO3BOJISIET HEMHBA3UBHO KOJMYECTBEHHO XapaKTePU30BATh OMYXOJIEBBIA (DEHOTHIT 10
OlepanuH.

Heab. O600uWTh JaHHBIE 0 BO3MOXHOCTIX paguoMuki Ha ocHoBe MPT n I[I9T/KT B npodunupoBaHu# OITyXOIH IPH
PpaKe SOHAOMETPHA C AKIIECHTOM Ha TUCTOIOTMYECKUH TUII, CTCTICHDb 3JIOKAYCCTBECHHOCTHU, MOJICKYJIAPHBIC XapPAKTECPHUCTUKHN
U CBSI3aHHBIC C PUCKOM MPU3HAKH.

Marepuaasl 1 MeToabl. [IpoBefieH CTPYKTYpHUPOBAHHBIN HappaTUBHBIM 0030p MyOJMKalwii, HalijaeHHbIx B PubMed,
Web of Science u Scopus. OcHOBHO# moKCK OXBaThiBal Hepuox ¢ suaps 2018 roma mo despans 2025 roga u ObLI
JIOTIOJIHEH 0oJiee MO3IHMUMHU PEJICBAaHTHBIMU MYOJHMKAIUSIMH, BBISIBICHHBIMU NPU MOATOTOBKE pyKomucu. B cunre3
BKJIIOUCHB! 37 MyOIMKALMA: OPUTHHATBHBIC HCCIICIOBAHMUS PAAUOMUKH Y MALMEHTOB C PAKOM SHIOMETPHS COCTABUIIN
OCHOBHYIO TOKa3aTellbHY0 6a3y, a 0030pbl, KOHPEPEHINOHHBII MaTepHal, JOKIHHUYECKOE UCCICAOBAHUE H OTCIbHbBIC
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paboThl MO paKy SUYHUKOB M INEHKH MATKU HCIOJb30BAIUCH TOJBKO MAJSI KOHTEKCTHOTO U METOO0JIOTHYECKOTro
comocTaBieHus. MeTaaHalu3 He MTPOBOIMICS.

Pe3yabTaThl. B paccCMOTPEHHBIX UCCIICAOBAHUIX PATUOMUYECCKAC MOJICIIU IEMOHCTPUPOBAIU CIIOCOOHOCTh Pa3INuaTh
THCTOJIOTHYECKUE THUIIBI, CTCTICHb 3JI0KAYeCTBEHHOCTH, TITYOOKYI0 HHBA3HIO MUOMETPUS, TUM(OBACKYISIPHYIO HHBA3UIO,
MOJICKYJISIPHBIC TOATUIIBI M MPOTHOCTHYCCKUE TPYIIBL. B OTACIbHBIX paboTax 3asBICHHBIC 3HAYCHUS IUIOMIAIN O]
ROC-kpuBoi#i mpenMyIIecTBeHHO cocTaBysutu npudmmsurenbao 0,80-0,92. O0beqUHEHUE PATMOMHYCCKUX MPU3HAKOB C
KIUHHYCCKIMHU, MOJICKYJISIPHBIMU JTaHHBIMH M TIIyOOKMM OOydYeHHEM 4YacTO IIOBBINIATO MOKA3aTeld MOJCICH.
BoNBIIMHCTBO UCCICIOBAHUI MPH ATOM UMEIIU PETPOCIICKTUBHBIN OTHOIICHTPOBBIN JH3aifH M BHYTPCHHIOK BAIUIAIHUIO.
Oo6cy:xaenune. PagroMuueckie MPU3HAKK OTPAXKAIOT KIMHUYECKA 3HAYUMYIO HEOJHOPOJHOCTH OMYXOIH, OJHAKO
MPSIMOE COTMOCTABJICHUE PE3yIbTATOB 3aTPYTHEHO PA3IUUUSIMU B IIPOTOKOJIAX BU3yaIU3aI[lU, CETMEHTALIUH, U3BJICYCHUH
MPU3HAKOB, OMpPEICICHUH MCXOA0B M Banuaaiuu. OrpaHHuYeHHasl BHEUIHsS MPOBEpKa, HEOOJbIINE BHIOOPKU U PUCK
nepeoOyUeHNs CHIKAIOT IEPEHOCUMOCTh MOJICIICH.

3akioueHue. PagiioMuka SBISETCS MEPCIIEKTUBHBIM HEWHBA3HUBHBIM JIOMOIHEHHEM K OHOICHH, MOP(OIOTHIECKOMY
HCCJICIOBAaHUI0 M CTAHIAPTHOW BH3yalM3alUU NPHU MPEAONEPAHOHHOM MPOMUIUPOBAHMK paka dHAOMETpHst. s
BHEJIPCHHS B MPAKTUKY HEOOXOIUMBI MPOCICKTHBHBIC MHOTOIICHTPOBBIC HMCCIICOBAHUS, TAPMOHHU3AINS TPOTOKOJIOB,
MPO3pPavyHOE OMUCAHUE MOJICIICH U OIICHKA UX KIMHUYCCKOTO BIIUSHHUS.

KiroueBble CJIOBa: pak 3HIOMETPHS; PaJHMOMHKA, MArHUTHO-PE30HAHCHAS TOMOTpadus; MpoGUINPOBAHHE OIYXOJIH;
MOJICKYJISIPHBIC MapKEPhI; CTPaTU(UKAIIHS PUCKA.

SHJIOMETPUI OBBIPBIHBIH I'MCTOJIOTUSJIBIK TUITIH AHBIKTAY JIAFBI ICIK
I[MTPOPUJIIHIH, PAIMOMUKACDHI

Myxur A.M."*, AMankyJjoB 2K.M.2
! «KQCXKM» Kazakcman meduyuna yHugepcumemi, Aimamel, Kasaxkcman
2 Kaszak onkonozcus scane paouonocus eliviMu-3epmmey uncmumymol, Aimamesl, Kazaxcman

Kipicme. DumomMerpuii 0OBIPHI - THCTONOTHSIIBIK THITI, KATSPIUTIK Jopeskeci, MOJCKYIAIBIK Killli THIT JKOHE Tapaiybl
O0omkaM MEH eMJey TaKTHKachlHa dcep CTETiH reTeporeHil aypy. Pammommka omeparusira IeifiH icik (eHOTHIIH
WHBA3UBTI €MeC CaHABIK CHIIATTayFa MYMKIHIIK Oeperi.

MakcaTbl. DHoMeTpHil 0OBIpbIHIAFEl icik mpoduinin Garanmayna MPT xone II9T/KT Herizinzeri pajuoMHKaHbIH
MYMKIHJIKTEp1 Typajbl AEPEKTEP/i, SCipece rUCTOIOTUSUIBIK THIITI, iICIK IOPEKECIH, MOJIEKYJIANIBIK €PEKIIEIIKTEep 11 )KoHEe
TOyEKeJIMEH OailyIaHbICThl KOPCETKITEP i )KUHAKTAY.

Marepuaanap men amicrep. PubMed, Web of Science »one SCOpUS aepexKOpIapbIHIAFbl KapHsIaHbIMIApFa
KYpBUIbIMJaJFaH HappaTUBTIK 1oy skyprizinai. Herisri i3ney 2018 sxburebl KaHTapAan 2025 >KbUIFbl aKIaHFa JIeHiHT
Ke3€HJli KaMThLIbl JKOHE KOJDKa30aHbl NaiblHAAy Ke3iHIe aHBIKTaJFaH KeHiHr peNeBaHTThl JKapHsIaHbIMAApMEH
TONBIKTBIPEIIEL. CHHTE3Te 37 jKapusulaHbIM EHTI31/1i: SHIOMETpHI 00bIpBI Oap MalMeHTTeper] TYIIHYCKa PaaHoOMUKa
3epTTeyliepl HEeri3Ti MoNeinep peTiHe, al MIoNyNiap, KOH(GEPEHIMUIBIK MaTepuall, KIHHUKaFa NEHiHTI 3epTTey jKoHe
aHaITBIK 0€31 MEH KaThIp MOWHBI OOBIPEI OOUBIHIIIA KEKEIIETeH KYMBICTAp KOHTEKCTIK JKOHE 9IICTEMEIiK CalIBICTHIPY YIIiH
naianaseel. MeTa-Tanjgay KYpri3iireH jkKoK.

Hormxkenep. KapacTelppurran 3epTTeyieple paJioOMHKaIbIK MOJIENbAEP THUCTOJNOTHSUIBIK THIITI, iCIK JTOpeKeciH,
MHOMETpHUITre TepeH HWHBA3USHBI, JTUM(OBACKYIAPIBIK HHBA3HSAHBL, MOJEKYJIANBIK Killli THOTEP/i XKoHE O0IDKaMIBIK
TOyeKeJl TONTApbhlH &XKbIpaTy MYMKIHAINH kepcerti. XKekeneren seprreynepne ROC-KUCBIFBI acThIHAAFBI aylaH
mamamed 0,80-0,92 apanbFeiHga xabapiaHisl. PagumoMukanblk Oenrirepli KIMHUKAIBIK JKOHE MOJIEKYJIANBIK
JIEPEKTEPMEH HEMece TepPeH OKBITYMEH OipiKTipy MOJeNb KOPCETKIIITEePiH kUi KaKcapTThl. JlereHMeH KYMBICTap IbIH
KOTIILIIr peTPOCTIEKTUBTI, Oip OPTAIBIKTHI ’KOHE HETI31HEeH 1IIKi BAIMAANSIFa CYHEH]II.

Taakpuiay. Pagumomukanblk Oenrijep iCIKTIH KJIMHUKAIBIK MaHBI3I TETEPOTCHIUITIH KOepceTyi MYMKiH, Oipak
BU3yaIM3alMs XaTTaMaJIapbIHbIH, CETMEHTAUHBIH, OSNTiep/i aly ToCiIepiHiH, HOTHXKEeJEep aHbIKTaMaJIapbIHBIH KHE
BaJIMIAIMSHBIH OPKEJIKUIITT HOTHXKENEPl TIKeIeH calbICTRIPYAbl KHBIHIATa bl ChIPTKBI BaTHIAIMSHBIH MICKTCYIIIIT,
LIaFbIH ipiKTEMeep aHe MOJIENb/IiH KaliTa YHpeHy KayIli KJIMHUKaJIBIK KOJJIaHy bl TeXEH 1.

KopoiThinasl. Pagnomuka sHIOMETpui OOBIPBIH  Omepauys aniblHIarbl NpoQwiIbaey Ke3iHxe OWONCHSHEI,
MOPQOJIOTHSIIBIK 3€PTTEY/Ii )KOHE CTAHAAPTTHl BU3YaJIM3aIMSIHBI TOJIBIKTBHIPATHIH MEPCIIEKTUBAIIBI HHBA3UBTI €MEC TACII
Oonbin TaObuTazpl. KYHAENIKTI NMpakTHKara €Hri3y YIIIH MPOCIEKTHBTI KONOPTAIBIKTH BaJIMIALMS, XaTTamajap.ibl
yitnectipy, MO/ieNbAEP/Il AllIbIK CUIATTAY )KOHE KIMHUKAIBIK 9cep/i Oaranay Kaer.

Tyiinai ce3aep: sHIOMETpHI OOBIPHI; PAINOMIKA; MATHUTTIK-PE30HAHCTHIK TOMOTpadust; icCik MpoduITi; MOJIEKYIaIbIK
MapKepJiep; TOyeKeN i CTpaTH(HUKAIHSIIAY.
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Introduction

Endometrial cancer is a heterogeneous
malignancy with histological and molecular
subtypes associated with different prognoses
and treatment strategies. Traditional type I and
type Il categories remain useful descriptively,
whereas The Cancer Genome Atlas-derived
groups and their clinical surrogates - POLE-
mutated, mismatch-repair-deficient,  p53-
abnormal, and no specific molecular profile -
increasingly  inform  risk stratification.
Preoperative biopsy and conventional imaging
have recognized limitations: sampling may
underestimate grade or miss aggressive
components, and assessment of myometrial
invasion, cervical stromal involvement, and
lymph-node status is partly observer-
dependent. Radiomics has therefore been
investigated as a quantitative approach to
predicting deep myometrial invasion, clinical
risk  category, histological type, and
lymphovascular space invasion [1].

Radiomics extracts quantitative descriptors of
intratumoral and peritumoral heterogeneity
from multiparametric MRI or PET/CT and
integrates them with clinical variables through
machine-learning models. The review by
Manganaro et al. summarizes the rapid growth
of radiomics in gynecological imaging and
endometrial cancer [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,
(it) molecular markers (MSI, p53abn, TMB),
(i) radiogenomic signatures, and (iv) closely
related tasks such as deep myometrial invasion
(DMI), lymphovascular space invasion (LVSI),
and high-risk class assignment, which are
tightly linked to histologic type.

The scientific contribution of this review is the
integrated consideration of histological type,
grade, molecular surrogates, prognostic risk,
treatment-planning applications, and
methodological reproducibility within one
tumor-profiling framework. The review does
not provide a new pooled estimate; it identifies
recurring performance patterns, validation
gaps, and requirements for clinical translation.
The objective of this structured narrative review
was to evaluate how radiomics contributes to
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preoperative tumor profiling in endometrial
cancer, with emphasis on histological type and
biological aggressiveness, and to identify
methodological barriers that currently limit
routine clinical use.

Materials and Methods

Review design and reporting approach

This study was designed as a structured
narrative review. A narrative approach was
selected because the evidence included
heterogeneous imaging modalities, endpoints,
segmentation  strategies, feature-extraction
pipelines, machine-learning methods, and
validation approaches. Preparation of the
manuscript was guided by the principles of the
Scale for the Assessment of Narrative Review
Articles (SANRA). PRISMA terminology was
used only where it improved transparency of
the search description; the manuscript is not
presented as a systematic review or meta-
analysis.

No statistical pooling was planned or
performed. The review protocol was not
prospectively registered.

Information sources and search strategy

A literature search was conducted in PubMed,
Web of Science, and Scopus. The principal
search covered publications from January 2018
to February 2025 and was supplemented by
later relevant publications identified during
manuscript preparation. Search terms combined
“endometrial cancer” OR “endometrial
carcinoma” with “radiomics” OR “radiomic
features”, imaging terms (“MRI”, “magnetic
resonance 1imaging”’, “PET”, “PET/CT”),
computational terms (“machine learning”,
“deep learning”), and outcome terms
(“histology”, “histological subtype”, “serous”,
“endometrioid”, “grade”, “molecular subtype”,
“prognosis”,  “myometrial invasion”, or
“lymphovascular space invasion”). Syntax was
adapted to each database. Reference lists of
relevant articles and reviews were screened
manually.

Eligibility criteria

Core evidence comprised original peer-
reviewed human studies of histologically
confirmed endometrial cancer that used
preoperative MRI and/or PET/CT, extracted
radiomic or deep-imaging features, applied
computational  modeling, and reported



A OHKOJ10I'ns XXeHE PAOUNOIOInA

KSPH

OHKOJIoIrma n pPAONOINIOINA
ONCOLOGY AND RADIOLOGY

#1/2026

quantitative performance for histological type,
grade, molecular subtype, disease extent, risk
class, nodal status, prognosis, or treatment-

planning  endpoints.  Retrospective  and
prospective designs were eligible.
Systematic or narrative reviews, one

conference abstract, a preclinical organoid-
derived mouse study, and selected radiomics
studies in ovarian or cervical malignancies were
retained only as contextual or methodological
evidence. They were not treated as direct
clinical evidence for endometrial-cancer model
performance. Case reports, editorials, letters,
non-English publications, studies without
sufficient methodological information or
quantitative performance metrics, and studies
unrelated to tumor profiling were excluded.
Study selection and data extraction

One author performed the initial search,
screening, and extraction; the second author
provided methodological oversight, reviewed
eligibility decisions, and critically evaluated
interpretation. For each retained publication,
the following information was extracted where
available: study design, sample size, imaging
modality and protocol, segmentation approach,
radiomic or deep-learning method, predicted

endpoint, validation strategy, performance
metrics, and principal methodological
limitation.

Thirty-seven publications formed the final
evidence base: 30 original human endometrial-
cancer studies, two review or meta-analytic
publications, one conference abstract, one
preclinical study, and three selected studies in
related gynecological malignancies. Because
the source records did not contain a
reproducible count of duplicates and exclusions
at each screening stage, a formal PRISMA flow
diagram was not generated.

Review outcomes

The primary review outcomes were reported
discrimination of radiomics models for
histological type, tumor grade, and molecular
subtype. Secondary outcomes included deep
myometrial invasion, lymphovascular space
invasion, lymph-node metastasis, clinical risk
class, recurrence or survival, fertility-sparing or

ovarian-preservation eligibility, and
methodological  reproducibility.  Reported
AUC, accuracy, sensitivity, specificity,
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calibration, and validation approach were
extracted when available.

Critical appraisal and synthesis

Because the evidence comprised substantially
different designs, no single risk-of-bias
instrument was applied across all publications.
Evidence was appraised qualitatively with
attention to retrospective versus prospective
design, single-center versus multicenter
recruitment, sample size, segmentation
reproducibility,  feature-to-sample  ratio,
internal and external validation, risk of
overfitting, reporting transparency, and
harmonization of imaging protocols. Greater
interpretive weight was assigned to multicenter
studies, independent validation cohorts,
prospective components, and analyses using
standardized radiomic procedures. Findings
were synthesized narratively by clinical
endpoint and methodological theme.

Safety assessment

Safety assessment was not applicable because
the review involved no new intervention,
imaging procedure, or patient-level data
collection. Safety findings were not a
prespecified synthesis endpoint and were
considered only when reported in the source
publications.

Ethics

Ethics committee approval and informed
consent were not required for this review
because only previously published, publicly
available aggregate data were analyzed.
Results

Study profile

The 37 retained publications covered MRI and
PET/CT radiomics, radiogenomics, deep
learning, and combined clinical-imaging
models. Most original clinical studies were
retrospective and single-center; multicenter
cohorts and independent external validation
were less common. Endpoints included
histological type, grade, deep myometrial
invasion, lymphovascular space invasion,
molecular subtype, lymph-node metastasis, risk
class, recurrence, and survival. Owing to
marked methodological heterogeneity, results
are presented as thematic patterns rather than
pooled estimates.
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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-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. Renton et al. [6] and Liu et
al. [36] demonstrated that multiparametric MRI
radiomics can predict progression-free and
disease-free  survival, respectively, using
radiomic signatures; 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. [10]
systematically investigated MRI radiomic
feature normalization, showing  that

normalization strategy significantly affects
prognostic modeling performance, thereby
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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 [3-10,36].
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.

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.
[1] 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. [11] and Bi et al.
[12] 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
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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 etal. [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 cervical
malignancies [19-21], further support the
feasibility of radiomics for histotype

classification and treatment-response
prediction. While these findings are
methodologically transferable to endometrial
cancer, differences in tumor biology and
imaging characteristics should be considered
when extrapolating results.

Overall, the studies summarized (Table 1)
demonstrate that MRI-based radiomics has
shown potentially useful discriminatory
performance for clinically relevant endpoints,
including histological type, tumor grade, and
deep myometrial invasion. In several studies,
integration of radiomic features with clinical
variables or  deep-learning  approaches
improved 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.

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

LVSI

LVSI, and effectively
differentiated
endometrioid vs non-
endometrioid tumors;
adding radiomics
significantly improved
clinical-only models.

Study Modality Endpoint Key Findings Study Design/ | Key Limitations
Validation
Lietal., 2023 T2W MRI, DM, clinical Radiomic model Retrospective, | No external
(Cancers) intratumoral | risk class, achieved AUC ~0.85 single-center validation; potential
histologic type, | for DMI, ~0.82 for overfitting

Wang et al., 2023
(Acad Radiol)

Multiparamet
ric MRI

DMI

Best radiomics model
reached AUC ~0.88 for
DMI; outperforming
radiologist assessment
(~0.72). Nomogram
integrating texture
features increased
predictive stability.

Retrospective

Lack of external
validation; inter-
observer variability;
MRI protocol
heterogeneity

Bi etal., 2022
(Front Oncol)

Multiparamet
ric MRI

Stage IA EC vs
benign lesions

Radiomics classifier
achieved AUC 0.90+
for distinguishing early
EC from benign
lesions; multi-center
validation confirmed
robustness.

Retrospective;
multicenter
validation

Retrospective
design; potential
selection bias;
variability across
centers
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Study Modality Endpoint Key Findings Study Design/ | Key Limitations
Validation
Zheng et al., MRI + Histologic Combined model Retrospective | Small sample size;
2021 (Front clinical grade (radiomics + CA125 + lack of external
Oncol) MRI features) achieved validation; risk of
AUC ~0.84 for high- overfitting
grade EC; significantly
higher than clinical
model alone (~0.72).
Yue etal., 2023 | Multiparamet | Tumor grade Tumor-grade prediction | Retrospective No external

(Front Oncol) ric MRI achieved AUC ~0.87; validation; single-
wavelet-based features center cohort; model
were most informative. generalizability
Calibration curve and uncertain
decision curve analysis
showed strong clinical
utility.

Renetal., 2025 | Intratumoral | Tumor grade Integrated model Retrospective Small cohort; lack of

(Oncol Lett) and reached AUC ~0.90 for external validation;

peritumoral predicting high-grade potential overfitting
MRI EC; peritumoral ring

features improved

sensitivity for

aggressive tumors.

Yang J. etal., Deep- Risk class CNN-based model Retrospective | Deep learning

2023 (Front learning MRI | (EEC) achieved AUC >0.90 interpretability

Oncol) for distinguishing low- limitations; no
vs high-risk external validation;
endometrioid data heterogeneity
carcinoma; automated
feature extraction
outperformed hand-
crafted radiomics.

Yang J. etal., Intratumoral | DMI in early Best model achieved Retrospective Lack of external

2025 (Front and endometrioid AUC ~0.89; combining validation; increased

Oncol) peritumoral EC intra- and peri-tumoral model complexity;

MRI features increased overfitting risk

accuracy by ~10%
compared to
intratumoral features
alone.

Shen et al., 2025
(Front Oncol)

Multiparamet
ric MRI +
deep learning

USC vs
endometrioid
EC

Multicenter dataset;
model achieved AUC
~0.92 for USC
identification; DWI-
based features were
most discriminative.

Multicenter
cohort

External validation
limited; deep
learning
interpretability;
dataset imbalance

Fang et al., 2024
(Abdom Radiol)

Multiparamet
ric MRI

CClJ cervical
adenocarcinom
avs
endometrioid
EC

AUC ~0.88 for
differentiating cervix—
corpus junction
adenocarcinoma from
endometrioid
carcinoma; model
improved diagnostic
confidence for difficult
anatomical regions.

Retrospective

Limited sample size;
anatomical
variability; lack of
external validation
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Study Modality Endpoint Key Findings Study Design/ Key Limitations
Validation
Takeyamaetal.,, | MRI Ovarian clear | Texture-based Retrospective Not EC-specific;
2024 (JpnJ cell vs signatures achieved limited cohort size;
Radiol) endometrioid | AUC ~0.85 for generalizability
carcinoma histotype classification; concerns
demonstrated that
radiomics can detect
subtle phenotypic
differences similar to
EC pathology.
Na et al., 2024 Multimodal | Platinum Fusion model achieved | Retrospective | Non-EC population;
(Front Oncol) MRI + sensitivity in AUC ~0.89 for limited
clinical ovarian predicting platinum transferability; lack
carcinoma sensitivity; radiomics of standardized
alone underperformed imaging
(~0.78), showing
benefit of multimodal
integration.

AUC values and conclusions are reproduced as reported in the cited publications and were not recalculated. Studies in
ovarian or cervical malignancies are included only for methodological comparison and should not be interpreted as

direct evidence for endometrial cancer.

Radiomics for molecular subtypes, MSI,
p53-abnormal status, and tumor mutational
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
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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  MRI
approaches [28-31,37], while PET-based
radiomics was used to capture metabolic
heterogeneity and aggressive tumor biology
[32—-34]. These approaches showed promising
reported performance but were frequently
limited by retrospective design, small samples,
protocol variability, and limited external
validation.

Collectively, these studies (Table 2) indicate
that radiomics may capture biologically
relevant information associated with molecular
subtypes and genomic alterations. However,
variability in methodology, limited external
validation, and potential overfitting remain
significant challenges. As a result, although
radiomics shows promise as a non-invasive tool
for molecular phenotyping, further large-scale
prospective studies are required before clinical
implementation.
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Table 2 - Radiomics studies targeting molecular and genomic surrogates in endometrial cancer
Study Modality Molecular/Ge Key Findings Study Design / Limitations
nomic Validation
Endpoint
Linetal, 2023 |MRI MSI status Combined radiomic- Retrospective | No external
(QIMS) clinical model achieved validation; moderate
reported AUC sample size; risk of
approximately 0.85 for overfitting
MSI prediction; wavelet
texture features were
among the strongest
predictors.
Broomand MRI MSI status Pooled results showed | Systematic High heterogeneity;
Lomer et al., (systematic radiomics models can review and variable study
2025 (Abdom review) reach AUC 0.80-0.90 meta-analysis | quality; publication
Radiol) for MSI, though bias
methodological
variability limits
generalizability.
Ning etal., 2024 | MRI + p53abn EC Multitask model Retrospective | Lack of external
(Br J Radiol) clinical achieved AUC ~0.86; validation; limited
integrating MRI sample size;
radiomics with CA125 potential overfitting
improved discrimination
of p53abn tumors.
Meng et al., 2025 | MRI High TMB Radiomics model Retrospective | No independent
(Abdom Radiol) achieved AUC ~0.87; validation cohort;
high-entropy features model
were strongly associated generalizability
with TMB-H phenotype. uncertain
Zhou et al., 2025 | Multiparamet | Molecular Model achieved AUCs | Retrospective | Heterogeneous MRI
(Eur J Radiol) ric MRI subtypes >0.80 for separating protocols; lack of
(TCGA p53abn, MSI, and external validation;
surrogates) NSMP phenotypes; potential bias
peritumoral features
improved subtype
classification.
Jacob et al., 2021 | MRI + gene | Radiomic High RPI associated Retrospective | Small cohort; no
(J Clin Med) expression Prognostic with poor survival and external validation;
Index & specific gene-expression limited robustness
genetic clusters linked to
alterations aggressive biology.
Hoivik et al., MRI Prognostic Radiomic clusters Retrospective | Integration
2021 (Commun | radiomics + | profiling corresponded to complexity; limited
Biol) genomics genomic subgroups; external validation;
demonstrated feasibility cohort size
of integrating imaging constraints
with multi-omic data.
Cellietal., 2022 | MRI + Risk classes Combined model Retrospective | High methodological
(Cancers) histologic— achieved AUC ~0.90; complexity; limited
molecular molecular surrogates interpretability;
data (MMR-d, p53abn, external validation

POLEmut) significantly
increased accuracy.

required
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Study Modality Molecular/Ge Key Findings Study Design / Limitations
nomic Validation
Endpoint
Brancato et al., Radiomics + | Integrated Combined feature set Retrospective | High methodological
2024 (Sci Rep) | pathomics tumor improved prediction of complexity; limited
characterization | molecular subtypes interpretability;
compared to radiomics validation needed
or pathomics alone.
Fasmer et al., [18F]FDG Aggressive PET-derived radiomic | Retrospective | PET protocol
2025 (Eur J Nucl | PET disease, poor signature predicted poor variability; lack of
Med Mol outcome survival with AUC external validation;
Imaging) ~0.88; metabolic limited cohort size
heterogeneity linked to
aggressive molecular
classes.

Reported model performance was extracted from the source publications. Heterogeneity in cohorts, class prevalence,
feature selection, and validation prevents direct ranking of models.

Radiomics for organ preservation, fertility-
sparing treatment, and lymphadenectomy
decisions

Radiomics has also been explored for treatment
planning. Yan et al. developed MRI-based
radiomics nomograms for ovarian preservation
and identification of candidates for fertility-
sparing treatment [30,35]. Liu et al. proposed a
radiomics model for prediction of lymph-node
metastasis to support lymphadenectomy
decisions [29].

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.
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
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capture histologic differences beyond standard
radiomic features. More recently, deep learning
approaches, including convolutional neural
networks, have been used 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.  The
spherical-harmonics study is reported in
reference [9], while deep-learning applications
are represented by studies [14,18].

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.
Representative studies are cited in [13,17,29].
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
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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.
These reproducibility concerns are also
emphasized in [10,23].

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 MR1 and deep
learning. Radiomics also performs well in
predicting histologic grade 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. The relevant evidence is summarized
in studies [1,14-18].

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
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data consistently outperform single-modality
models, emphasizing that the most accurate
assessment arises from holistic tumor profiling.
Representative molecular and radiogenomic
studies are cited in [22,24-28,37].

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.
Discussion

Principal findings and interpretation

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 Dbetter 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
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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.

Scientific novelty and clinical implications
The novelty of this review lies in linking
radiomic prediction of histological type with
grade, molecular surrogates, invasion-related
features, prognostic risk, and treatment-
planning decisions in a single tumor-profile
framework. This integrated interpretation
shows that radiomics is most likely to be
clinically useful as a complement to pathology
and conventional imaging rather than as an
isolated substitute.

Potential ~ clinical  applications include
preoperative risk stratification, identification of
patients requiring more extensive staging,
support for fertility-sparing or ovarian-
preservation decisions, and selection of patients
for additional molecular testing. However,
reported model performance alone does not
establish  clinical utility. Decision-curve
analysis, prospective  workflow  studies,
comparison with expert radiologists and current
clinicopathological models, and evaluation of
patient outcomes are required.

Strengths and limitations of the review
Strengths of the review include a clearly
defined clinical focus, coverage of MRI,
PET/CT, radiogenomics, and deep-learning
approaches, and explicit consideration of
validation and reproducibility. The narrative
structure allowed integration of heterogeneous
endpoints that could not be meaningfully
pooled.

The review also has limitations. The search was
structured but not performed as a prospectively
registered systematic review. Exact duplicate
counts and exclusion counts at each screening
stage were unavailable, and a formal risk-of-
bias tool was not applied. The search was
limited to three databases and English-language
literature; conference, preclinical, review, and
related gynecologic-cancer publications were
included for context, which increases
conceptual breadth but may blur the boundary
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of direct evidence. Performance estimates were
extracted from heterogeneous studies and were
not independently recalculated. Publication
bias, selective reporting, and optimistic internal
validation may therefore have influenced the
apparent model performance.

Limitations of the evidence base and future
research

Most included clinical studies were
retrospective, used relatively small or single-
center cohorts, and relied on internal cross-
validation or random train-test splits.
Differences in MRI scanners, acquisition
protocols, segmentation, image preprocessing,
feature definitions, class imbalance, endpoint
definitions, and machine-learning workflows
limit reproducibility. External validation was
uncommon, and few studies evaluated
incremental  benefit over contemporary
pathology, molecular classification, and expert
imaging assessment.

Future research should prioritize prospective
multicenter cohorts, prespecified analysis
plans, harmonized imaging protocols, Image
Biomarker Standardization Initiative-compliant
feature extraction, transparent reporting of
missing data and class balance, locked external
validation, calibration, decision-curve analysis,
and open or auditable code. Clinical-impact
studies should determine whether radiomics-
guided decisions improve management, reduce
unnecessary procedures, or improve outcomes.
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 may 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
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potentially 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

planning of surgical and therapeutic strategies
in endometrial cancer.

At present, radiomics should be regarded as an
investigational decision-support approach. Its
transition to routine care requires standardized
acquisition and analysis, independent external
validation, transparent model reporting, and
demonstration of added clinical value beyond
molecular

risk categories, and more personalized biopsy, histopathology,
classification, and conventional imaging.
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Hexmapauuu

JdTHYecKkoe 0100peHUHe M coryiacue Ha y4dactue. O030p OCHOBaH HCKIIOYUTEIILHO Ha paHee
OIMyOJIMKOBAaHHBIX arperdpoOBaHHBIX JAaHHBIX M HE BKIIIOYal HAOOp YyYaCTHUKOB WM 00paboOTKy
UACHTUPUIUPYEMBIX TAaHHBIX MAI[HEHTOB.

Be3onacHocth. He nmpuMeHnMO K MPOBEIECHUIO HACTOSIIETO 0030pa; HOBbIE JUArHOCTHUECKUE UITU
HC‘IC6HBIC BMEIIATCIIbCTBA HE BBIIIOJIHAINCH.

JocTynHocTh JaHHBIX. Bee ncnonp30BaHHbIe TaHHBIE COIEPIKATCS B IUTUPYEMBIX MyOIHKAIUAX U
CBOJHBIX Ta6m/1uax. Pa60qa;1 Marpuna M3BJICYCHUA [JAHHBIX MOXKET 6BITB npeaocCTaBJICHA
KOPPECHOHIUPYIOLIUM aBTOPOM 110 0OOCHOBAaHHOMY 3aIIpOCYy.

KoHdaukT uHTEpEecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBHHM KOH(MDIUKTAa MHTEPECOB, TPEOYIOIIETO
PaCKpBITHSL.

dunancupoBanmue. VcciaenoBanre He MOIy4ano BHEIIHETO (PUHAHCUPOBAHUSI.

BrkJiiag aBTopoB.

MyxuT AHap: METOJOJIOrus; IPOBEACHUE JIUTEPATypHOrO IIOHUCKA; KYpUPOBAHUE JIAHHBIX;
dbopManbpHBIA aHANM3; BU3yaJlIM3allMsl; MOATOTOBKA MEPBOHAYAILHOTO BapHaHTa PYKOIHUCH.
AwmankynoB JKaHmoc: KOHILENTyaldu3alus; METOJOJIOTHS; BalWJAIMs, HAyYHOE PYKOBOJCTBO;
KPUTHYECKHI TEepecMOTp U peldakTupoBaHue pykomnucu. Oba aBTOpa MPOYUTAIA U OJ00PHIIN
OKOHYATEJIbHYIO BEPCUIO PYKOITMCH U HECYT OTBETCTBEHHOCTH 32 I[€JIOCTHOCTh PAOOTHI.

Hexmapauusiap

ITUKAJIBIK MAKYJI/IAY 5K9HE KaTbIcyFa KeuiciM. KongaHbelimaiibl: oy Tek OYphIH )KapusIaHFaH
KUBIHTBIK JI€PEKTEpre HETI3/IeN/1l *KOHEe KaTbICYLIbUIap/bl TapTyAbl HEMECEe COWKECTEeHIIpUIETIH
NAIMEHTTIK AepeKTepal OHACY Al KaMThIMaIbl.

Kayincizaik. Ocel monynpl Kypri3yre KOJJIaHBUIMANABI;, jKaHa JUArHOCTUKAIBIK HEMECE eMJIIK
apanacy *Ypri3uireH oK.

JepexTepain KosuketiMaimiri. CuHresne naiijanaHbuiraH OaplibIK JIEPEKTEp CUITEME KacallFaH
KapUsUlaHBIMIAp MEH >KUBIHTBIK KecTenepnae OepuireH. Jlepekrepai ally MaTpULAchl HETI3/eNTreH
cypay OolibIHIIIa XaT-xabapFa kayanTbl aBTOP/JaH aJIbIHYbl MYMKIH.

Mynaenep KakThIFbIChI. ABTOpJIAp AIIbI KOPCETY Il Tajlall €TeTiH MYJIelep KaKThIFbICBIHBIH KOK
E€KEeHIH MAIIMIEH/II.

Kap:kbl1anabipy. 3epTTey ChIPTKbI KapKbUIaHIBIPY aJIFaH KOK.
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BU3yaJIM3aIus; KOJDKa30aHbIH  OacTamkel HYCKAChIH — JaiibiHmay. AwmaHkyioB  JKanmoc:
TYKBIppIMIaManay; o/licHaMa; BaJMAalusl; FBUIBIMH JKETEeKIIIIK; KOJKa30aHbl CHIHM KaiTa Kapay
KoHe pemakuusuiay. Exi aBTop na KoypKa30aHBIH TYMHKLIIKTI HYCKAChIH OKBIMN, MaKYJIAaabl JKOHE
’KYMBICTBIH TYTaCTBIFbIHA jKayarl Oepei.
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OPTAHU3ALIMS CIELUAJIA3MPOBAHHON MEIMIIMHCKOM ITOMOLLM ITPU OCTPOM
[TOYEYHOM [OBPEXEHUN Y HOBOPOXEHHBIX: CUCTEMATUUYECKUI OB30P

Moiibin6aesa [II.M.}, Anapoex A.M.'*, Acan A.M.2, ATBIMTai KbI3bI A.°
' TOO Kazaxcmanckuii meouyunckuii ynugepcumem « BLLIO3», Kazaxcman, Anvamo
2 A0 « HHIJX um. A.H. Coizeanosa», Anmamor, Kazaxcman
*TOO «Llenmp anvuas cemetinas nonukmnuxa 20pooa Anmamory, Armamol, Kazaxcman

Beeagenue: Octpoe noueunoe nospexaenue (OIIIl) y HOBOpOXKAEHHBIX ABISETCA OJHOHN M3 Hauboee 3HAUMMbBIX
po0JjieM HEOHAaTaJbHONW MHTEHCUBHON TEpalud, aCCOLMHPOBAHHOM C BBICOKOH JI€TaJIbHOCTBIO, YBEJIMYEHUEM
PO IOIDKUTETBHOCTH UCKY CCTBEHHO M BEHTHIIALIMH J1 €TKUX M JJTUTEBHO CTH TOCTIMTamM3aun. HecMoTps Ha BHeipeHre
MEKTy HApOJHBIX 1A THOCTUYECKUX KP UTEPHEB, BOIIPOCHI PaHHEW AMa THOCTHKY, OPTaHM3AIMH CIISIIHATH3HPOBAHHOMN
MEAULHUHCKON MOMOIIY U ONITUMAIIBHOTO MPUMEHEHUS TI0YeYHO-3aMEeCTUTEIbHON Tepamu Y HOBOpoxkaAeHHBIX ¢ Ol
OCTAIOTCS UCKYTAa0e b HBIMUL

Hean uccienoBaHus — IpOaHAIN3UPOBATE M 0000ILMTH COBPEMEHHBIE TaHHbIE 00 OpraHu3aly CIIeLM a3 POBAHHON
MEIUIMHCKOHN MTOMOIIH, THaTHOCTAKE M JICUSHUU OCTPOro MOYSHYHOr0 MOBPEIKICHUS Y HOBOPOXK/ICHHBIX Ha OCHOBS
CHUCTEMATHIECKOro 0030pa JINTEepaTyphl.

MartepuaJibl 1 MeToAbI: CHCTEMATHYECKHI 0030 BBIMOJHEH B COOTBETCTBHM ¢ pexoMmenmarusimu PR ISMA 2020.
IMowuck my6nukaiwii mposouiics B 6a3ax nanabx PubMed/MEDLINE, Scopus u Web of Science 3a meprox2015-2025
IT. C HWCIOJIb30BAHHEM KOMOMHHMPOBAHHBIX MOMCKOBBIX 3aMPOCOB, BKIIOYAIOIINX TepMHUHEI acute kidney injury,
newborn/neonate, intensive care, renal replacement therapy, peritoneal dialysis. JIomoMHHTENTBEHO BBITIOIHSITCS PYYHOM
MTOMCK IO CITUCKAM JIUTepaTypbl. B 0030p BKIIOUYCHBI OpUTHHAIILHBIC KITHHUYECKUE HCCIIEIOBAHNS, CUCTEMATHYICCKIS
0030pbI ¥ METa-aHaJM3bL, TOCBSIIEHHBIC JUATHOCTHKE, JICUCHHUIO U OPTaHU3aAIMU MeIUIIMHCKOW oMoty ipu O y
HOBOPO>KIeHHBIX. UTOTOBBIN KaueCTBEHHBINM a HAJM3 BKITIoual 4 | uccienoBaHue.

PesyabTaThl: Yacrora Ol y HOBOPOXKAECHHBIX B OT/IENEHUAX PEAHUMALIMU M MHTEHCUBHOM Tepany BapbHpoBajia oT
20 10 40%, a B rpyImIe KpUTHUECKU OOJIbHBIX MaleHToB npeBbiana 50%. Haubonee Beicokuii puck pa3zsutus OIL
OTMeYalicsl y HOBOPOXKJICHHBIX C BPOJKICHHBIMH TIOPOKAMU CEPIIIIa, CETICHCOM, TSOKEIOH MepUHATAIBHOM a chukcHed u
JKCTpEMaJIbHO HU3KO I Maccol Tena npu poxaeHuu. Pazsutue OII 66110 accOMUPOBAHO C Y BETMYESHUEM J1€TATIBHOCTH,
PO IOIDKUTEITBHOCTH PECITUPATOPHOMN IO IEPKKH U CPOKOB IPeObIBAHUS B CTAIIMOHAPE. AHAIIN3 MTOKA3aJ, YTO PAHHSA
uAeHTH(GUKAKMI MAUEeHTOB TPYIMIbl BBICOKOTO pHCKA, IWHAMWUYECKAH MOHHMTOPUHI BOJHOTO Oallanca u
MYJIBTHUCUUIUIMHAPHBIA MOAXO0J K JICUCHUIO CYIIECTBEHHO YJIYUYLIAlOT KIWHUYecKre ucxoapl. Cpenu Me TOIoB
[IOYEeYHO-3aMECTUTEJILHO M Tepauy BeAy1iast poJib OTBOAUTCS IEPUTOHEATbHOMY JUAIU3Y, KOTOPBIN X apaKTepH3yeTcs
OTHOCHTENIbHON 0€30TIACHOCTBIO M TEXHUUECKOH JOCTYNMHOCTHIO Y HOBOPOXKIEHHBIX C HECTaOUIbHON reMOIUHAMUKOM.
PanHee Hayaso nmepUTOHEATBHOTO JTHAJIH3a A CCOIMMUPOBAHO C YMEHBIIICHHEM ITeperpy3KH KUIKOCTHIO U CHUKECHHAEM
JeTaIbHOCTH.

O0cyxnenue: BrispneHHas HEOIHOPOIHOCTh AMATHOCTHYECKHX KPUTEPHUEB M MpeoONalaHue HaOJFOIATebHBIX
WCCIIEIOBAHUI OTpaHUYMBAIOT MPSAMOE COMOCTARIEHUE Pe3yJbTATOB M MPUYMHHYIO WHTepnpeTanito. Haubonee
COTJIa COBAaHHBIC TaHHBIC IT0IICPKUBAIOT PAHHIOIO CTPAaTH(HKALIUIO PUCKA, JHHAMHYICCKUH KOHTPOJIb BOTHOIO OaaHca,
MYJIBTUUCLUIUIMHAPHOE BEJIEHUE U CBOEBPEMEHHOE PACCMOTP EHHE [10 Y€ HHO-3aMECTUTENBHOM Teparuu.
3akmodeHne: Pe3ymbTaThl CHCTEMAaTHYECKOro 0030pa MOATBEPKIAIOT, YTO O MTHUMH3AIINS HCXOJIOB Y HOBOP OXKIICHHBIX
C OCTPBIM TIOYEYHBIM MOBPEXKJCHHEM TPeOyeT KOMIUIEKCHOTO TOJIX0/1a, BKIFOYAOIIETO PaHHIOK JIHATHOCTHKY,
COBEPIICHCTBOBAHNE OPTaHU3AIMK CICIHUAIN3UPOBAHHON MEIUIIMHCKOW MMOMOIIY U CBOEBPEMEHHOE MPUMEHEHHEe
MOYEeYHO-3aMECTUTENbHOM Tepanuu. [lepuToHeanbHblil 1Hatu3 OCTaeTcss METO0M BhIOOpA y JaHHOM KaTeTopuu
naueHToB. Pa3pa0orka yHUQUUUPOBAHHBIX KIWHMYECKHX MPOTOKOJIOB M  MPOBEIEHHUE MPOCIEKTHBHBIX
MHOTOLIEHTPOBBIX MCCIIE€IOBAHUN MPEACTaBIIIOTCA IePCIIEKTUBHBIMA HAIPAaBICHUAMHU JaJIbHEHIIEH oNTUMU3aLIMN
roMo1u HoBopoxkaeHABM ¢ OIIT.

KnroueBsbie ciaoBa: OcTtpoe moyevHoe MOBPEKICHIE, HOBOPOXK/ICHHBIEC, OTACIICHAS PeaHUMAIIMA 1 WHTEHCHBHON
Tepanuu HOBOPO K EHHBIX, T0YEYHO-3aMEeCTUTeNIbHAS TEPAIHs, IEPUTOHEAILHBIN THAaJIN3
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ORGANIZATION OF SPECIALIZED MEDICAL CARE FOR ACUTE KIDNEY INJURY IN
NEWBORNS: A SYSTEMATIC REVIEW

Moiynbayeva Sh.M.}, Anarbek A M. **, Asan A.M.2, Atymtaikyzy A3
' Kazakhstan Medical University “KSPH”, Almaty, Kazakhstan
2JSC “A.N. Syzganov National Scientific Center of Surgery”, Almaty, Kazakhstan
¥ Almaty City Central Family PolyclinicLLP, Almaty, Kazakhstan

Introduction: Acute kidney injury (AKI) in newborns is one of the mostsignificant challenges in neonatal intensive care,
beingassociated 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
treatmentof acutekidney injury in newborns based ona systematic review of the literature.

Materialsand Methods: This systematic review was conducted in accordance with the PRISMA 2020 guidelines.
Literature searches were performedin the PubMed/MEDLINE, Scopus, and Web of Science databases for publications
issued between 2015 and 2025, using combined searchterms includingacute kidney injury, newborn/neonate, intensive
care, renal replacement therapy, and peritoneal dialysis. Additionally, a manual search of reference lists of included
articleswas 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%,
exceeding50% 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 duration 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.

Discussion: Heterogeneity in diagnostic criteria and the predominance of observational evidence limit direct comparison
of findings and causal interpretation. The most consistent evidence supports early risk stratification, dynamic fluid-
balancemonitoring, multidisciplinary care, and timely consideration of renal replacementtherapy.

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, andtimely initiation of renal replacement therapy. Peritoneal dia lysis remains the method of choicein this
patientpopulation. 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 HOPECTEJIEPJIEI'T )KEJIEJI BYUPEK 3AKBIMJIAHYBI KE3IHJIE
MAMAHIAHIBIPBUIFAH METMIINHAJIBIK KOMEKTI YUBIMJIACTBIPY:
XYUEJI HI0JTY

Moiibin6aesa III.M.:, Anap6ex AM.! *, Acan A.M.2, ATBIMTali KbI3bI O.°
L «KICKM» Kasakcmanovik meduyuna yHueepcumemi, Anmamei K., Kasaxcman
2 «A.H. Coi32at06 amwindazbl ¥immblx uiomu xupypeusi opmanviebin AK, Anmamer, Kazaxcman
¥ «Anmamo Kaaacwiibly 0pmanwlk omoacelivlk emxanacvy KIIC, Arnmamer, Kazaxcman

OzexTiuiri: XKana Tyran HopecTesepaeri e ae 0y ipek 3a KeiMaaHy bl (JKB3) HeoHaTa IbIK Ka pKbIH/IbI TEPATUSHBIH €H
©3eKTi MoceJeNiepiHiH 0ipi 00JIBIN TaObUIaIbI )KOHE JKOFAPhI 6JTIM-XKITIMMEH, OKIICHI JKa CAHIbI )KE Ty Y3aKT bFbIHBIH
y3apybIMeH, COHIali-aK CTalMoHapa 00y MEp3iMiHIH apTYbIMEH CHIATTaNIbl. XalbIKApaJIbIK JTHa THOCTHKAIIBIK
KpUTEpHiiJiep IiH eHTi3iTyiHe Ka pamactaH, JKb3 6apkaHa TyFaH HapecTenepie epTe AUArHO CTHKA, Ma MAHAAHABIPbUTFAH
MEIUIUHAIBIK KOMEKTI YHBIMIACTRIPY JKoHE Oy HpeK-aIMacThIPYIIbl TePaHsiHBI O HTAUIIBI KOJIIaHY MOceIernepi o 1e
TaJIKbLIAHY A,

3eprrey Makcathl: J)KaHa TyFaH HopecTelepaeri keaesl OyHWpek 3aKbIMIAaHYBIH JIHaTHOCTHKANAY, eMIey JKoHe
Ma Ma HIaHIBIPBLUTFaH MEIUIINHAIBIK KOMEKTi YHBIMIACTRIPY OOHBIHIIA 32 MAHAYH JIepeKTep Il KYHei 0Ty HeTi3He
TaJjay KoHe )KUHAKTAY.

MaTtepuaiap meH daictep: XKyiieni mony PRISMA 2020 ychHBIMAapbIHA COMKeC KYPIi3UII. OneOueTrepai i3ney
PubMed/MEDLINE, Scopus xone Web of Science mepexxopnapbiama 20152025 xplngap apalbFbIHIA KY3ere
aceIpbUIIEL [31ey cTparerusceinma acute kidney injury, newborn/neonate, intensive care, renal replacement therapy,
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peritoneal dialysis TepMuHAEpiHiH KOMOMHA IUSIIAPBI KOJIAa HBULIBL KOChIMINIA pEeTiHe SHTI3UITeH Ma Kalanap/bH
onebueTTep Ti3imi OoiibIHINA KoJIMeH 131ey kyprizunal. omyFa sxkana Tyran Hopectenepueri Kb3 quarHo crukacsl, emi
KOHE METHIUHAJIBIK KOMEKT1 YHBIMIACTBIPY MOCEIICNIEpIHE a pHAJFAH TYTHYCKAIBIK KIMHHKAIBIK 3¢pTTeYIep, Kyheri
IIOJTyJIap JKOHE MeTa-Tajaynap eHri3urai. KopbITbH/IBI canalblk Tajiayra 4 1 3eprrey Kip/i.

Hatnkenepi: HeoHaTanapk peaHnManms )oHe Ka pKbIH/IBI TEpaIys OeliMIerepiHe Ty CKeH jKa Ha TYFaH HopecTernepe
xenen OyHpek 3akpIMAaHybIHBH kuiiri 20—40% apaislFelHAA ©3repil OTHIPIABL, all KPUTHUKAJIBIK YKaFaaiiarsl
nanueHTrep To0bHaa 0y kepceTkimn 50%-mnan actel XKB3 mamy kayrmi Tya OiTKeH )KypeK akayJiapbl 0ap, CETCHCIICH,
aybIp NepHUHATAI IBIK  COUKCHSIMEH JKOHE TYBLIFaH Ke3/1eT1 IeHe CalMarbl ©Te TOMEH HopecTenepae xorapbl 6omabl. XKb3
Jla My bl ©J1IM-XKITIMHIH ap TYBIMEH, THIHBIC Ty bl KOJI/IAy Y3aKTBIFBIHBIH )KOHE CTaIMOHap/Aa 00y Mep3iMiHiH Y3apybIMeH
OaiimaHbICTel 60NbI. Tanmay HOTIKENepi Kayil >KOFaphl TONTAFBl MAIMCHTTEPl epTe aHBIKTAy, Cy TCHIepiMH
JNIMHAMHKAJIBIK OaKblIay JXoHE MYJBTHIUCIUIUIMHAPIBIK TOCULAI KOJJIaHy KIHHUKAJBIK HOTIDKENEPAl eaoyip
KaKCApTATHIHBIH KOPCETTL. ByHpek-aIMacThIpyIIbl Tepanus 9IiCTepi illiHe TeMOJUHAMUKACHI TYPaKChI3 )KaHa TyFaH
HOpecTelepie CaNbICThIPMAIIBI KA YIlCi3/1ir MEH TE€XHUKAJIBIK KOJDKETIMIUTIrHE 0a TaHBICThI IEPUTOHEAIIBIbI JUATIH3
KETEKI1 OPBIH asia bl [lepuToHeansIpl Auanu3 epTe 0actay CYMBIKTBIKTBIH IIaMaJaH THIC JKWHATY bIH a3 THII, ©J11M-
XKITIM JICHIeHiHIH TOMEH/IeY IMEH a CCOIHaIIVSIIaHTbL.

Tankpuiay: JI1MarHOCTHKANBIK KPUTCPUMIEPAIH OPKENKUIIN jKoHE OaKpUIAYJBIK 3epTTEYIepaiH 6achM OOMybI
HOTHOKEIIEP/Ii TIKeJISH CABICTBIPY MEH Cce0eT -caIIapIIbIK TY CIHAIp y/i mekTeinl. Ex Oipi3ai nepexTep Ka yin ToObIH epTe
cTpaTUhUKALIKSIIAY Ibl, CYMBIKTBIK TEHI€PiMiH JUHA MUKAJIBIK 0a Kby Ibl, My JIbTAAMCIMILTHHAPIIBIK XY PTi3y i AKoHe
OYiip eK-aJIMacTBIPYIIBI TEPANHSIHBI Y aKTBUIBI KA PACTBIPY bl KOJI A JIBL.

KopsoIThiaabt: XKyiiesn oy HoTIKeNepi ’a Ha TyFaH HopecTellepIeTi ke el OyHpeK 3aKpIMIaHybl Ke3iH1er KOJIaiich3
KITMHUKAJIBIK HOTIKENIEPi TOMCHIETY KeIICH I TOCUIII Tallall eTeTIHIH KOPCeTTi. By Tocin epTe 1naTrHOCTHKAHEL
Ma Ma HIaHIBIPBUTFaH MEIUINHAIBIK KOMEKT1 YHBIMIACTBIPY ABI )KETUIIIP YAl )koHE OYHpPeK-aIMaCTBIPYIIIBI TEPaTFSHBI
yaKThUIbI 0acTayapl KaMTHIBL [lepUTOHeah 1B THAT 3 OChI A IMEHTTEP TOOBI YIIIH TaHAaYJIbI 91ic OOJBIT KaJia Gepert.
BipbiHFa if KITHHUKAJIBIK XaTTaMaJIapbl 93ipJiey )KOHE KOTIOPTAJIBIKTHI IPOCIIEKTHBTI 3epTTEYJIep XKYPTidy KaHa TyFaH
HOpecTeNepTe KOpCeTIeTiH KOMEKT1 0/1aH dpi OHTaHNaHABIPY/IbIH [TEPCIEKTUBAIIBI OaFBITTAPBI 0 0JIBIT TA0bUTAIBI.
Tyiiinai ce3mep: xenen Oylpek 3a KbIMIAHYEL KaHA TyFaH HOPECTellep, XKaHa TYFaH HOp eCTEJICPAIH PeaHNMAIIHS )KIHE
Ka pKBIH[IBI TEparks OeiMIIernepi, 0y Hp eK-amMacThIpy Uikl TePAIs, IePUTOHEAIb b THAIIH3

BBenenue KITyOOUYKOBOM dbunpTpanym, BBICOKAsI
Octpoe mnoueuHoe nospexaenue (OIIII) y YyBCTBUTEJIBHOCTh K  Tunonepdysuun u
HOBOPOKCHHBIX SIBIISCTCS OTHOM M3 Hanboee HE(POTOKCUIECKUM BO3JEUCTBUSIM
3HAUYMMBIX  MPOOJEM  HEOHATAIbHOU W OIPENIEIISAI0T OTPAHUYEHHBIE KOMIIEHCATOPHbBIE
NMeIuaTpUYECKO HMHTEHCUBHOW Tepanuu B BO3MOXHOCTH MOYEYHOUN TKaHA B
CBSI3M C BBICOKOW YacTOTOM pa3BUTHA, HeoHaTaJlbHOM nepuoje[3].

TSDKEJIBIM ~ KIMHUYECKHMM  T€YEHUEeM | Hecmotpss  Ha IIMPOKOE  BHEIPEHHE
HeOIaronpusaTHBIM TpoTHO30M. [lo maHHBM MEX1YHapOHBIX JIUAarHOCTUYECKUX
MHOTOIIEHTPOBBIX HCCJIEIOBAaHUN, YacToTa kpurepue (KDIGO, pRIFLE, AKIN), pannss
OIIIl y HOBOPOXIEHHBIX, HAXOIAIIMXCS B nuarHoctuka OIIl  y  HOBOpOXIEHHBIX
OTIICJICHUSX pEaHuMallid W HMHTEHCUBHOU ocTaeTcss 3aTpyIHEHHOW. TpaauimoHHbIe
Tepanu, Bappupyet ot 20 10 40%, a B rpy1me MapKepbl QyHKIIMU OYEK, TAaKUE KaK yPOBEHb
KPUTUYECKH OOJIbHBIX MAIMEHTOB MOMKET CBIBOPOTOYHOIO KpeaTMHUHA U  JUYPE3,
npeseiiath  50% [1]. Pazurme OIII 00J1a1al0T HU3KOW YYyBCTBUTEIBHOCTBIO U HE
aCCOLMMPOBAHO C YBEIMUYEHUEM JIETaTbHOCTH, OTpPaXXalOT paHHUE CTaJUU [OBPEXKICHUA
MPOJOJIKUTETBHOCTH HCKY CCTBEHHOU MOYEYHOW TKaHU. B 3TOW CBSA3M AKTHBHO
BEHTUJISLINU JIETKHUX, JUTATEJILHOCTH u3ydaercsi pojb OHOMAapKEpOB MOYEYHOIO
TOCIUTATU3AUUMN U PUCKOM (POPMHPOBAHKSL noBpexnaenust (NGAL, uucratun C, KIM-1 u
XPOHUYECKOW OONe3HU MOYEK B OT/AaJICHHON JIp.), OAHAKO UX HCIIOJb30BAHUE B PYTHUHHON
nepcrexKTusne [2]. KIIMHUYECKOU MPAKTUKE MokKa HE
OcoOyro ys3BumocTh k paszsutuo OIII CTaHAAPTU3UPOBAHO [4].

JT€MOHCTPHUPYIOT HOBOPOKJICHHBIE v Hapsay ¢ amarHOCTHYECKUMU TPYIHOCTSIMH,
KPUTUYECKUMHU  COCTOSHHMSIMH,  BKIIOYas 3HayuTeNbHOE BiusHMEe Ha wucxonsl OIII
BPOXKICHHbIE TOPOKU  CEepJilla, CEICHC, OKa3bIBA€T OpraHU3alus ClielIMaTu31up OBAaHHOM
TSDKENYI0 TEepUHATaJbHYI0 acCQUKCUI0O U MeauuuHcko — momomu.  CoBpeMeHHbIe
SKCTPEMAJIBHO HHU3KYK Maccy Tela Ipu JIaHHbIE  CBUAETEJIBCTBYOT O TOM, 4YTO
POXKICHUH. AHaTOMO-(pU3HO0IOTHY eCKast CBOCBpPEMEHHAs HWICHTHU(UKAIUS TalMEeHTOB
HE3PEJIOCTh  MOYEeK, HHU3Kas  CKOPOCTb BBICOKOTO PHCKa, aJ€KBATHBII MOHUTOPHHT
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BOAHOro OayiaHca, MYJIbTHIUCIUILIAHAPHBIA opraHu3auuu CIIELIMAJIU3UP O BAHHOU

MOJAXOJ K JICYEHHUIO M PaHHEE NPHUMEHEHHE
MOYE€YHO-3aMECTUTEIILHON Tepanuu
MTO3BOJISIOT CYLIECTBEHHO YIIy4ILUTh
KJIMHU4eckue pe3ynbpratsl [5]. Cpenu meTonoB
3aMECTUTEJILHOM IIOYEYHOW Tepamuu Yy
HOBOPOJKIECHHBIX BeAyIlllas pPOJb OTBOIUTICA
MEePUTOHEATbHOMY JHalu3y Kak Haubonee
0€30MacCHOMY W TEXHUYECKH JOCTYITHOMY
croco0y KOpPPEKIUU TSKEIbIX HapyIICHHUI
romMeocTasa B JaHHOW BO3pACTHOM rpynmne [6].
B T0 Xe Bpemsi B nuTEparype OTCYTCTBYET
€IMHOE TMPEACTaBIEHHE O  CTaHJIapTaX
OpTaHU3aIMH CICIHATU3UPOBAHHONW TTOMOIIN
HoBopoxxaeHHbIM ¢ OIIIl, nokazanHusax k
HavyaJly MOYeYHO-3aMECTUTEILHON Tepanuu 1
ONTUMAIbHBIX JI€YEOHBIX CTpaTerusix. ITO
o0yciaBiIuBaer HE00X0AMMOCTb
CHUCTEMAaTH3aIllMd UMEIONIUXCS JaHHBIX W
dbopmynaupoBaHus 0000IIEHHBIX MOIX00B K
BEJ/ICHUIO TAHHOMW KaTETOPHUU MAIIUECHTOB.
[{enbro HACTOSIIIETO CUCTEMATHUECKOTO 0030pa
SIBJISICTCSI aHAJTU3 U 0000IIEHHE COBPEMEHHBIX
JTAHHBIX 00 OpTaHU3aIn
CIeUAIM3UPOBAHHON MEIUIUHCKON ITOMOILH,
JIMAaTHOCTHUKE U JIEUEHUU OCTPOro MOUYEYHOIO
MOBPEXKICHUS Y HOBOPOXK/IECHHBIX.

Hayunana nogusna

B HacTosmeM  oO3ope KOMILUIEKCHO
COIMOCTaBII€Hbl JIaHHBIE O JUATHOCTHUKE,
OpraHu3aIuu CIIeLIMAITU3UP O BAHHOU
MEIUIMUHCKON TMOMOIIM M  IPUMEHEHHH
MMOYEUYHO-3aMECTUTEIbHOM  Tepanmuu  [pU
OCTPOM  TIOYEYHOM  TOBPEXKACHUH  y
HOBOPOJXKJIECHHBIX C AaKIEHTOM Ha pPaHHIOK
CTpaTU(PUKALTUIO pHUCKa,
MYJIbTHANCIHUIUIMHAPHOE BEJCHUE M BBHIOOD
METO0/1a 3aMECTUTEIBbHON TOYEYHOM Tepanuu.
MaTtepuaJjibl 1 METOIbI

Jluzatin uccnedosarnus

Hacrosmuit CHUCTEMAaTHUYECKUM 0030p
BBITIOJTHEH B COOTBETCTBHUH C PEKOMEHIAIMSIMHI
PRISMA 2020 (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses).
Hemounuku 0annwix u cmpame2usi ROUCKA
[Touck  myOnukanuii  OCYIIECTBISICS B
AIIEKTPOHHBIX 0azax JAHHBIX
PubMed/MEDLINE, Scopus u Web of Science.
B 00630p BKJIFOYAJIUCh CTaThH,
onyOnukoBaHHbIe 3a nepuoa ¢ 2015 nmo 2025
roJi, YTO MO3BOJMJIO OXBAaTUTh COBPEMEHHbIC
MPEJICTABICHUSI O JIMAaTHOCTUKE, JICYCHUU U
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MEIUIMHCKOM TOMOIIIH IPH OCTPOM MOYEYHOM
MOBPEKIACHUH Y HOBOPOIKICHHBIX.

B uacTHOCTH, HMCHONB30BAJIUCH CIEAYIOLUHE
MOWCKOBBIE ~ TEPMHUHBI M JIOTHYECKHE
oneparopsl: (“acute kidney injury” OR “AKI”)
AND (“newborn” OR “neonate”) AND
(“intensive care” OR “renal replacement
therapy” OR “peritoneal dialysis™).

[Touck  orpaHmumBaigCcsa  MyOJUKALIUSIMH,
Bbiie MU B nepuod ¢ 2015 mo 2025 rox.
SI3BIKOBBIX OTpAaHUYEHUN HE IPUMEHSIIOCH.
JIOMONHUTENBHO MPOBOAWICS PYYHOM MOUCK
0 CIIICKaM JIUTEPaTy pbl BKITFOU €HHBIX B 0030p
CTaTel C IENbIO BBISIBICHUS JOTIOJTHUTETBHBIX
peJIEBAaHTHBIX Iy OJMMKAINN, HE 0OHAPYKEHHBIX
B X0/1€ IEPBUYHOTO EKTPOHHOTO MOUCKA.
Kpumepuu sxnrouenus

B cucremarmueckuié 0030p  BKIFOYAITUCH
WCCIICIOBAHMS, BBIIIOJIHCHHBIC B TIOITYJISIN
HOBOPOKJIEHHBIX AeTel (Bo3pacT < 28 CyTOK),
cojieprkalire AaHHble 00 OCTPOM MOYEHYHOM
MOBPEXKICHUH U TOCBSIIEHHBIE BOMPOCAM
JIUAarHOCTUKH, JICUEHHUS W/UIU OpTraHu3allu
CNEUUATUZUPOBAHHON MEIUIMHCKON TOMOIIH
P JaHHOM COCTOSTHUU. B aHanu3 oTbupamick
OpUTHHAJbHbIE KTWMHUYECKHUE UCCIIEJOBAHNS, a
TaKke CcHCTeMaTHuecKue 0030pbl M MeTa-
aHaJu3bl, OMyOJMKOBAHHBIE HA AHTIUHCKOM
WIIH PYCCKOM SI3bIKaX.

Kpumepuu uckmouenus

W3 cucremMaTnueckoro 0030pa MCKIIOYAIUCh
UCCIIEIOBaHMsI, BBIMOJHEHHBIE HAa B3POCIbIX
NManeHTax  WiIW  JKUBOTHBIX  MOJEJIX,
KIMHUYECKHEe  ciaydan  (case  reports),
nyOnuKanuu 6e3 10CTyna K MOJTHOMY TEKCTY, a
TaKke CTaThH, HE COJAEPXKAIIHE TaHHBIX O
KJIMHUYECKUX UCXOJaX WU METOJax BeJeHUs

MAallIEHTOB c OCTpBIM MIOYEYHBIM
MTOBPEXICHUEM.

Ombop uccredosanuti

ITepBu4HBIA CKPUHUHT my OJTMKaImiz

OCYIIECTBIISUICSA 10 HA3BAaHUIO W AHHOTAIIWH.
[TosHBIE TEKCTHI MOTEHIMAIBHO PeJIeBAaHTHBIX
craTedl  OIEHMBAJIMCh HAa  COOTBETCTBHE
KPUTEPHUSIM BKITIOUCHHS IBYM S HE3aBHCUMBIMH
uccuenoBaressiMu. PasHornacus pa3perniaimchk
MyTeM KOHCEHCYca.

Hsenevenue oanmnvix

W3 BKIIOYEHHBIX B CHCTEMAaTHUYSCKHIA 0030p
UCCIIeIOBaHMIA H3BJIEKalach MHPOpMAUs O
MW3aiiHe WCCIIEAOBAHUSA, XapaKTEPUCTHKAX
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u3ydaeMon MOy ISILINH, HNPUMEHIEMBIX UCCIIEJOBAHUI IIPOBOIUIACH c
IUArHOCTHUYECKUX KPUTEPHUAX OCTpPOro Hcronb3oBanueM mkaiasl Newcastle—Ottawa
MMOYEYHOTO TOBPEXKICHHUS, HCIOJIb3yEMbIX Scale. Cuctematuueckue 0030 pbl OTICHUBAIICH
noaxoJax K JICYEHUI0O U  OpraHu3alyd no kpurepusim AMSTAR 2.

MEIUIMHCKOM MOMOIIH, a TAK)KE KITMHUY €CKUX Be3zonacnocmos usmuueckue acnexmot
HACXO0Jax, BKIIOYas YPOBEHb JIETAJILHOCTH, Pabora HOCHIIA HEHUHTEPBEHIIMOHHBII

JJIUTEBHOCTh HCKYCCTBEHHOW BEHTHJISAIMH
JeTKMX H  IOTPeOHOCTh B  TMOYEYHO-
3aMECTHUTEJILHON TepaIuu.

Hcxoovl 0630pa

OCHOBHBIMH UCXOJIAMH SIBJISTTUCH JIETAIbHOCTh
U MOTPEOHOCTh B TMOYEUHO-3aMECTUTEIHHON
Tepanuu. J[ONMOJHUTEIBHO aHAJIU3UPOBAJIUCH
gactoTa U TspkecTh OIIII, mpomomkuTeTbHOCTD
HUCKYCCTBEHHOW  BEHTWISIIIUM JIETKUX U
TOCIIMTAJIN3aIIH, CTCIICHb neperpys3ku
KUAKOCTBIO, a TaKK€ OpraHU3al[MOHHbIC
XapaKTEPUCTHUKHU CMEeUATU3UPOBAHHON
MEIUIIMHCKOM TTOMOIITH.

Ouyenka Kkauecmea uccied08aHull

Ouenka METOJIOJIOTHYECKOTO  KadecTsa
BKJTFOUE€HHBIX HaOJIFO1aTEIBHBIX

Oasax

Science): 420
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Hafineno samHcef E 3IEKTPOHHELX

JaHHBLX

(PublMed MEDLINE, Siopus, Web of

Haiizeso samHcei H3
JOIMOTHETENEEEL HCTOWHEKOE
(pyuHOE  MOHMCE 0 CIHCEAM
THTEPATYPHL, ETHHHTECEHS
PEKOMEHTAITHE, MATEPHATE

IpodecCHOHATRHEBX co0fmecTE): 15

Beero mnesTHdHIHpORIHO SEMHMCEH:

TpocuoTpers: SATOIOEEE

amEmoTanmHE: 325

CrpHRHHT

TercTa: 69

COOTEETCT
BHE

HermousEe Mmocne aHATHIA NOMHOIO

HCCNIENOE3HHE

Brimousrme | Onsmea

Brmousno & ka9ecTECHEEN amamms: 41

XapakTep u OblJ1a OCHOBaHA UCKIIOYHMTEIBHO HA
OHY6HI/IKOB8HHHX arperupoOBaHHbIX J1dHHBIX.

Knunnueckue BMENIIATENbCTBA HE
MIPOBOJIMJIHUCH; MOATOMY o100peHue
JOKaJIbHOTO  ATHYECKOTO  KOMHUTETa U

noJiydeHrue MHPOPMUPOBAHHOTO COTIIacUs He
TpeboBanuch. CBeneHuss o OE30MaCHOCTH
JUAarHOCTHYCCKUX U JIEUCOHBIX IOJXOI0B
aHAJTU3UPOBAIIUCH MO JAHHBIM BKIIFOY€HHBIX
my OJTMKanui.

[Tporecc oTdopa myOIUKALU JOTIOTHUTEIBHO
BU3yaJU3UPOBAH C HCIOJb30BAaHUEM CXEMBI
PRISMA 2020, orTpaxkaroumei  3Tarbl
UACHTU(DHUKAIIMKM, CKPUHUHTA ¥ BKIIOYCHUS
UCCIIEI0BaHUM (PUCYHOK 1).

Voanemo myOMHEATOR
120
Jammces
VAaNeHH: Ty0IHEATOR
25

ooce

Hexmouere Ha 3Tame
215

TEECTEL

CHPHHEHHTE!
TMomeEze
cTareff, oTeOpaHEHEE

ana ouerem: 110

CooTEeTCTEYI0T

EPHTEPEAM

BEMoueHET: 41

Pucynok1 - Cxema oT60pa ucclie 10BaHUH 111 CHCTEMaTUYeCKOro 00630pa B COOTBETCTBHUH C PEKOMEHAALIMSIMA
PRISMA2020
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PesyabTaTsl B psne uccnenoBaHuil MOKa3aHo, 4YTO TSIKECTb

B cucremaTtuueckuit 0630p ObUIM BKIJIFOYEHbI
HCCIIEJOBAHUS,  IOCBSIIEHHBIE  OCTPOMY
MIOYEYHOMY ITOBPEKIECHUIO Y HOBOP O/ CHHBIX,
BBIIIOJIHEHHBIE B YCJIOBHAX  OTJEJICHUI
peaHuManuMu M MHTCHCHUBHOM Tepanuu. B
aHaJu3 BOILJIM OPUTMHAJIbHBIE KIMHHYECKUE
UCCIIEIOBAHMS, a TaKKE CHUCTEMAaTUYECKUES

0030ppl W  MeETa-aHaJu3bl, OTpakarolue
COBpPEMEHHBIE TMOJAXOJbl K JIUArHOCTUKE,
JICYEHUIO u opraHu3aIyu
CHEIMATU3UPOBAHHON MeIUIIMHCKOM MTOMOIIN
npu OIIIl. bonapmwmHCTBO  mMyOaMKaIWit
NpeACTaBIsuIn  coOoi  HalIroIaTesIbHbIe

KOTOPTHBIE HCCIICJOBAHUS, BBIIIOJIHEHHBIE B
HEOHATAJbHBIX M IEIUAaTPUYECKUX LEHTPAX,
BKJIFOYas CIIeLIMaJIU3UP OBAHHBIE
Kap IUOXUPYPTUYECKUE CTALUOHAPBI.

HccenenoBanus CymeCTBEHHO Pa3IMYAIHUCh 110
NW3aliHy, XapakKTepUCTHKaM MOMyIALUMA U
IIPUMEHSEMBIM JUarHOCTUYECKUM KPUTEPUIM

OIIII, 4TO oTpaxkaer OTCYTCTBHUE
YHUQUIMPOBAHHOTO MOJXO0Ja K  OLCHKe
MOYEUYHON JUCPYHKIMM B HEOHATAJIBHOM
nepuoe.

Ilo pmaHHBIM BKJIIOYEHHBIX MCCJICIOBAHHM,
4acTOTa OCTPOIO MOYEYHOTO MOBPEKACHUA Y
HOBOPOJKJIECHHBIX, HAXOAIINXCS B OTIEJICHHSIX
peaHMMalMi W  HWHTCHCHUBHOW  Tepanuw,
BapbUPOBAJIa B IIUPOKUX Mpeeliax U 3aBUCeNa
OT TSKECTH COCTOSHHUS IAIMCHTOB, HAIHYMI
COIYTCTBYIOIIEH MATOIOTHUN U MPUMEHSIEMBIX
IUATHOCTHUYECKUX KputepueB [7]. B oOmeit
HEeOHATaJILHOU MO TSI OINI
JTUATHOCTUPOBAIOCH B cpeaneM y 20-40%
MaIMeHTOB, TOTJA KaK B TPYMNE KPUTHYECKH
0O0JBbHBIX HOBOPOKJIEHHBIX JIaHHBII
nokazarenb npesbiman 50% [8].

Hawnbonee Beicokas uactora OIIII oTMeuanachk
Y HOBOPOXIEHHBIX C BPOKICHHBIMHU TIOPOKAMHU
cep/illa, MEPEHECUIUX KapIUOXUPYPruyecKue
BMEIIATEIbCTBA, & TAKKE Y IETEH C CETICUCOM,
TSDKEJIONM  MepuHATaIbHOW achUKCUerd |
SKCTPEMaJIbHO HHU3KOW Maccod Teja IpHu
poxaenuu [9]. PazButrue ocTporo moyeuaHoro

MOBPCIKIACHUA OBLIO aCCoOIMUPOBAHO C
YBCIMYCHUECM JICTAJIbHOCTH,
MpOAOJIKUTCIIBHOCTH HCKYCCTBC}H{Oﬁ
BCHTWJIALNHU JICTKUX u JIUTCIBbHOCTHN

npeObIBaHMS B CTAIIIOHAPE, YTO MO 4 EPKUBACT
€ro 3HauMMOE€ BJIMSHHUE Ha HCXOMBI JICUCHHS
JNaHHOU KaTeropuu nanueHTos [10].

46

OCTPOTO MOYEYHOTO MOBPEKIACHUS HAMIPSAMYIO
KOppeJIupyeT c HeOJIaronpusTHBIMUA
KIIMHUYECKHUMH HCXO0daMU [11]. v
HOBOpOxaeHHbIX ¢ OIIII cpenneit u Tspxenon
CTETICHH  OTMeualuch Ooliee  BBICOKHE
nokaszaTeiau JeTaJIbHOCTH, OoutbIas
noTpPeOHOCTh B MIPOJIOHTUPOBAHHON
pecnupaTopHOl  moanepkke U Oouee
JUINTENIbHOE TpeObIBaHHE B  OTAEJIECHUSIX
MHTEHCUBHOW Tepanud IO CPaBHEHUIO C
nanyMeHTaMu  0e3 TPHU3HAKOB  MMOYEYHOU
TUCyHKIHH [12]. Ocobenno
HeOIaronpuaATHBIA NMPOTHO3 HaOIOJaICcs y
nanueHToB ¢ passuruem OIIIl B pannem
HEOHATaJIbHOM MIEPUOJE WIN B PAHHUE CPOKU
MOCJIe XUPYyPrUUYEeCKUX BMemaTenbCerB [13].

OtnenpHble aBTOPHI MOAYEPKUBAIOT, YTO
HaJW4YUE OCTPOTO NMOYEYHOTO MOBPEKACHUS Y
HOBOPOKJIEHHBIX CIIElyeT paccMaTpuUBaTh He
TOJIBKO KaK MapKep TKECTH OCHOBHOIO
3aboneBaHusl, HO M KaK CaMOCTOSATEIBHbIN
MPOTHOCTUYECKA HEOIAronmpusATHBINA (aKTop,
HE3aBUCHUMO OT TeCTAallMOHHOTO BO3pacTa H

Benymed Hozonoruu [14]. BrmroueHHble
HCCIEOBaHUS  TaKke J€MOHCTPUPYIOT
JI0303aBUCUMYIO CBSI3b MEXKTY

BBIPQ)KEHHOCTHIO TEPErpy3Kd  KHUJIKOCTBHIO,
CTENEHbI0  TMOYEYHOM  AUCHYHKUUU U
YBEJIMYEHUEM JICTAIbHOCTH, UTO 1019 €PKUBACT
KIIMHUYECKY IO 3HAYUMOCTh paHHero
MOHUTOPHHTA BOJHOIO OanaHca y JaHHOU
KaTeropuu nauueHTos [15].

B OoapmuHCTBE BKIFOYEHHBIX WCCIIEN0BAHMI

JUIsL  IUATHOCTUKA  OCTPOrO  ITOYEYHOIO
MIOBPEXKICHUS y HOBOP O €HHBIX
UCIIOJIb30BAIUCH MO U UL OBAHHBIC

HeoHatanbHbele kputepun KDIGO, a Ttakke
knaccuukannonasie cuctemMbl AKIN  u
pRIFLE [16]. IIpu sTom B psine myOaukaimii
OTMEUYAJIINCh CYILIECTBEHHbIE pa3Iuyusi B
OIleHKe 9acTOThl U cTeneHu Tsukectu Ol B
3aBUCUMOCTH OT BBIOPAHHOM TUAarHOCTUYECKOM

Ki1accuuKanuy, 4TO 3aTpyIHSACT
COTIOCTABJICHHE  PE3YJbTATOB  Pa3IMYHbBIX
UCCIIeI0BAHMIMA u dhopMupoBanue
YHUQPUIMPOBAHHBIX  SMHIEMHOJIOTUYECKIX
oreHok [17].

TpanuuoHHbIe TOKa3aTenu QYHKIUH MOYEK,
BKJIrO4Uasa YPOBCHB CBIBOPOTOYHOIO
KpeaTHHUHA W T0Ka3aTejdu  JUypesa,
JIEMOHCTPHUPOBAIN OTpaHUYCHHYIO
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9yBCTBUTEIHLHOCTh, 0COOEHHO B pAaHHUE CPOKH
pasButHus 3a00Je€BaHUs, 4YTO CBSI3aHO C
(bHU3U0TOTHIECKIMU 0COOEHHOCTSIMU
HEOHATAIBHOTO TIEpHOJAa W 3aJePIKKOH

MOBBIIIIEHUS] KPEaTUHUHA TOCIIE MTOBPEXK/1€ HUAS
noyeuHoii Tkanu [18]. B cBs3u ¢ 3TuM B psze
paboT moAYEpKUBANACh MEPCIEKTUBHOCTh
UCIIOIB30BaHUS  OMOMapKEepOB MOYEYHOIO
MOBPEXICHHUS, TAaKUX KaK HEHUTPOQUIBHBIA
YKEJTATUHA3-aCCOLMUPOBAHHBIN JIUTIOKAJINH
(NGAL) wu uucratud C, MO3BOJISIONINMX
BBISBISATH  MOYEYHYIO JTUCHYHKIHIO  HA
noknuHuueckux craausx [19]. Bmecte ¢ tem
aBTOPBHI  YKa3bIBAIOT, YTO TPHUMEHCHHUE
OMOMapKepoB B PYTUHHOW KIMHHYECKOH
MPaKTHKE OCTAETCS OTPAHUYCHHBIM H TpeOyer
JaJIbHEeNIIEH CTaHAap TU3aLMU
JNUAarHOCTUYECKHUX IMMOJIXO0JI0B U OIpEeaesIeHus
MOPOTOBBIX 3HAYEHHH IS HEOHATaJIbHOU
norysuu [20].

AHanmu3 BKIIOUCHHBIX MyOJIHMKAIMA TOKa3al,
YTO UCXOJbI OCTPOTO NOYEYHOTO MOBPEKACHUA
Y HOBOPOJKJIEHHBIX BO MHOTOM OTIPEEIISIOTCS
YPOBHEM OpraHM3alU CHELHUATU3NPOBAHHON
MeaumuHcKod momomu [21]. KiaroueBbmmm
ANIEMEHTaMH 3 peKkTuBHOTO BEJICHUA
MALMEHTOB SIBIISUTUCH PAHHAS UICHTU(DUKALIML
Irpynn  BBICOKOTO pHCKa, JUHAMUYECKUI
MOHHUTOPHUHT BOJTHOTO OanaHca "
reMOJUHAMHUYECKAX IIOKa3aTeleH, a Takke
MYJIbTUIUCIUIUIMHAPHBIN TOJIXO0/JT C y4aCTUEM
HEOHATOJIOTOB, peaHuMaToJI0roB u
Hedpomoros [22].

Bo MHOTrMX mcciaenoBaHUAX IMOI4YEPKUBAIACh
Ba)XKHOCTh CBOEBPEMEHHOTO MIPUHATUSA
pellieHuss 0 Hayajie MOYeYHO-3aMECTUTEIILHON
Tepalnud 10  pa3BUTHUA  BBIPAKEHHOU
MEpEeTrpy3Kh  KUAKOCTBIO M TSHKENbIX
MeTa0OJIHIECKIX HapyIICHUH,
aCCOIMUPOBAHHBIX c VXY CHAEM
KIMHUYECKUX HUCXOJIOB M  TOBBIIICHUEM
JIETAJILHOCTH [23]. Pannee HavaJio
3aMECTUTEIbHON MOYECYHOU Tepamu
paccMaTpUBAIOCh KaK OJWH M3 KIIOYEBBIX
(haxTOpOB, MO3BOJISIOIMINX CTAOWIH3UPOBATH

COCTOSIHHE TMAIMCHTOB U  MPEIOTBPATUTH
IpOrpeccupoBaHue MOJTUOPTAHHON
OTUCHYHKIIMM Y  KPUTHYECKH  OOJIbHBIX

HOBOPOXKIECHHBIX [24].

Cpenu MeETOJOB IOYEYHO-3aMECTUTENBHON
Tepanuud y HOBOPOXKACHHBIX Beayllasi pojb B
OOJIBIIMHCTBE BKIFOUCHHBIX HCCJICI0BAHHI
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OTBOJWJIACH NMEPUTOHEATLHOMY AUATU3Y, YTO
00yCIOBIEHO ero OTHOCHUTEIBHOM
0€30MacHOCThIO, TEXHUYECKOM 10CTYTHOCTHIO
¥ BO3MOJKHOCTBIO PUMEHEHUS Y MAaIlMEHTOB C
HU3KOM Maccoll Tena MW HECTAOMIBHON
reMOJUHAMUKOM [25]. ABTOpPBI 1014 EPKUBAIIH,
YTO MEPUTOHEANbHBI IHuanu3 He Tpelyer
COCYJUCTOrO AOCTyMNa OOJBIIOTO JUAMETpa U
CHUCTEMHOM aHTUKOAryJsiUU, YTO OCOOEHHO
Ba)KHO B HEOHATAJbHOM MOMYJIAIIMH C BBICOKUM
PUCKOM TeMOpparu4eckux OCiIoKHEHUM [26].

[IpuMeHeHNe TMEpPUTOHEATBHOrO  JUain3a
croco6cTBoBai0 APHEKTUBHON KOPPEKIMH
HapyIIeHU BOJHO-3JIEKTPOJIUTHOTO OalaHca,

CHIKEHUIO BBIPQXCHHOCTU  TMEPErpy3Ku
JKUIKOCTBIO u cTadwiv3ammn
reMOJUHAMUYECKAX mokasareyen y

KPUTHYECKH 00JIbHBIX HOBOPOXIEHHBIX [27]. B
psAlle UcclieOBaHUI OTMEUEHO, YTO paHHEe

Ha4dalIo MNEPUTOHCATTIBEHOI'O Juajinsa
acCoIMUpOBaHO C YMCHBIICHHEM
MpOaOJIKUTCIIBHOCTH HCKy0CTBCHHOI>i

BEHTWJISIIIMM JIETKHX, COKpAaIlleHHEM CPOKOB
npeObIBaHUST B OTACJIEHUSX WHTEHCHUBHON
Tepanud U CHIKEHUEM JIeTaIbHOCTH, IO
CPaBHEHHUIO C  OTCPOYEHHBIM  HA4aJIOM
3aMECTUTEIbHOU NOYeYHOU Tepanuu [28].

Taxum obOpasom, pe3ybTarThl
CHUCTEMAaTHUYECKOTo 0630pa CBUIETENIBCTBYIOT O
BBICOKOH  pacnpOCTPaHEHHOCTH  OCTPOIO

MOYEYHOTO MOBPEXICHUS Y HOBOPOK/CHHBIX,
0COOEHHO B TPYIE KPUTHYECKUA OOJBHBIX
MAlMEHTOB, U TMOJYEPKUBAIOT €T0 3HAUYHMMOE
BIMSIHUE HA KIMHUYECKHE HCXOJbl. AHAIW3
BKJTFOUCHHBIX MYOJMKAIMA TMOKA3bIBAET, YTO
paHHSS JIMaTHOCTUKA, aJieKBaTHas
opraHuzanus cIielaIn3upOBaHHON
MEIHMIMHCKOM TMOMOIIM U CBOEBPEMEHHOE
HavyaJI0 TOYEYHO-3aMECTUTEIILHON TepaIny, B

YAaCTHOCTH  TNEPUTOHEANBHOTO  JIMAJIN3a,
SIBIISIFOTCS KJIIIOYE€BBIMHA dbakTopamu,
aCCOLMUPOBAHHBIMHU C yIAy4IICHAEM
BBDKMBACMOCTH W CHIDKCHHEM  YacCTOTHI
HEOJIATOTIPUATHBIX ~ MCXOJIOB Yy JaHHOM
KaTCropuu nNanucHTOB.

O6cy:xknenne

Pe3ynbpTaThl HACTOAILIErO0 CUCTEMATHUYECKOIO
0030pa MOATBEPKIAIOT, YTO OCTPOE MOYEUHOE
MOBPEXICHUE Y HOBOPOXKICHHBIX OCTAETCS
OJTHOW W3 KITFOYEBBIX MPOOIEM HEOHATAaJIBHOU
WHTEHCUBHOM Tepanuu, CyIlI€CTBEHHO BIIUSIS HA
MMoKa3aTeJId  JETAJbHOCTH M  TSKECTb
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KIUHHYECKOTO TEUYCHUS KPUTHUYECKUX B3aMMO/JICHCTBHE CIICIIUAJIMCTOB,

coctosHuil [29]. Brwicokas BapuabenbHOCTh
gactoTel OIIIl, BeIABIEHHAS B BKIIOYCHHBIX
UCCIIEIOBAHMSIX, B 3HAYUTENbHOW CTENEHU
00yCIJIOBJIEHA HEOAHOPOIHOCTHIO MOIYJISIUH,
pa3IuausIMHU B MIPUMEHSIEMbIX
JIUATHOCTHYECKUX KpUTEPHUAX u
0COOCHHOCTSIMU KIMHUYECKOW MPAKTUKU B
pasnuuHbIX HeHTpax [30,31].

OaHUM 13 NPUHIMIHUAIBHBIX BBIBOJOB 0030pa
ABJISIETCA NOATBepxkaeHue toro, uro OIII y
HOBOPOKIEHHBIX CIIENYET paccCMaTpUBaTh HE
TOJBKO  KaK  OCJIO)KHEHHE  OCHOBHOIO
3a00JieBaHusl, HO U KaK CaMOCTOSITEJbHbIIA
¢dakTop HeOJIAarompuUATHOTO MpOrHo3a. Jlaxe
yMepeHHbIe (POPMBI MOYEYHOU TUCHYHKIUN
aCcCOLIMUPOBAHBI c YBEJINYECHUEM
MIPOAOJIKUTEIBHOCTH pecnupaTopHoOit
NOAAEPKKM M TpeObIBaHUS B OTAEJICHMIX
MHTEHCUBHOW Tepanuu, 4TO COrjiacyercs ¢
JAHHBIMU paHee 0TIy OJTUKOBaHHBIX
ucciegoanuii  [32]. DTo MOAYEPKUBAET
HEOOXOAMMOCTh AKTUBHON TAKTHKH PAaHHEro
BBISIBJICHUS  MOYEYHOW  AUCHYHKUMM Y
MALMEHTOB IPYyIIIbI BHICOKOTO PHUCKA.
OO6cyxnmast ~ OTUArHOCTUYECKUE  TOJXOJPI,
CleyeT OTMETUTh, YTO, HECMOTPS Ha IITUPOKOE
BHEJIpEHUE MO IU(UIIMP OBAHHBIX
HeoHatainbHbiX KputrepueB KDIGO, wux
YyBCTBUTEJIBHOCTh B paHHUE  CPOKHU
3a00J7€BaHUsl  OCTAeTCid  OrPaHUYCHHOM.
Hcnonp30BaHuE CHIBOPOTOYHOIO KpeaTHHUHA
U Auype3a KaK OCHOBHBIX JHATHOCTHYECKUX
MapKepoB HE TMO3BOJISIET CBOEBPEMEHHO
BBIABIIATH cyOxnmmamdeckue Gpopmur OIIII, uro
MOXET TMPUBOJUTH K 3aJepKKe Hadaaa
ne4eOHbBIX MEpONPHUATHHA [33-35].
[lepcrieKTUBHBIM  HANpaBICHUEM  SIBISETCS
BHEJIpEHUE OMoMapKepoB MOYEYHOTO
MOBPEXKICHUS, OJIHAKO HUX KIMHUYECKOEe
IIPUMEHEHHE B HEOHATOJOIMH  TOKa
CHEPKHUBAECTCS OTCYTCTBUEM
CTaHJapTU3UPOBAHHBIX MMOPOTOBBIX 3HAYECHUN
u OTpaHUYCHHOU JOCTYITHOCTHIO
nabopaToOpHBIX METOI0B [36].

Ocoboe BHUMaHME B  aAHAJU3HPYEMBIX
nyOaUKalusaX yAeNsieTcs poJIM OpraHu3aliu
CIELUATN3UPOBAHHON MEAUIIMHCKON TOMOILIN.
[Tony4eHHbIe JaHHBIE CBUIETEIILCTBYIOT O TOM,
YTO CTPYKTYPHUPOBAHHBIN MOAXO0/ K BEIEHUIO
HOBOPOXXIEHHBIX ¢ puckoM pazsurus OIIII,
BKJTIOU AIOII UM MYJIbTUAUCIUILIMHAPHOE
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JUHAMUYECKUIl MOHUTOPUHT BOJJHOTO OaaHca
U PaHHIOKO CTPAaTU(UKALINIO pUCKA, OKa3bIBAET
0oJiee BBIPAKEHHOE BIMSHUE HA MCXObl, YeM
M30JIMPOBAaHHOE TNPHUMEHEHUE  OTJEJIbHBIX
dapmakongornueckux crpareruii [37]. Jlanusii
BBIBOJ] IMEET BaXKHOE IIPAKTUUYECKOE 3HAUCHHE
U MO/I4YEepPKHUBAET OPUOPUTET
OpPTraHM3allMOHHBIX pEIIeHUWl B  cHUCTEME
OKa3aHUs IOMOIIM KPUTUYECKH OOJIbHBIM

HOBOPOXJICHHBIM.
B koHTekcTe 3aMECTHUTEILHOM MOYEYHOU
Tepanuu MEepUTOHEAIbHBIN A3

paccMaTpuBaeTcs OOIBIIMHCTBOM aBTOPOB Kak
METO/1 BbIOOpa y HOBOPOXKIE€HHBIX, 0COOEHHO y
[IAIlMEHTOB C HU3KOM Maccou Tena U
HECTaOUIbHOM reMOJUHAMHUKOM.
[IpermyiiecTBa NMEPUTOHEATBHOTO JHAJIN3A,
BKIIIOYass OTCYTCTBHE HEOOXOJMMOCTH B
COCYJUCTOM JI0CTYyIe OOJIbIIOro JUaMeTpa U
CHCTEMHON aHTUKOATyJISIIUM, [JEJalT €ro
HanOonee mnpuemyembiM Metogom 3IIT B
HeoHaTaidbHOUM mpakTuke [38]. Kpome Toro,
JaHHblE  JIUTEpAaTypbl  yKa3bplBalOT  HA
MOTEHUHUAJIbHYI0 TI0JIb3y paHHEro Haydasia
MEPUTOHEATBHOTO a3,
aCCOLIMUPOBAHHOTO c YMEHbBIIIECHAEM
neperpysKu KHUJIKOCTBIO, CHIKCHHEM
npoaosxuTenbHoctd MUBJI u  ynydmenuem
BBDKHBaeMoOCTH [39].

Ozpanuuenus uccneoosanusn

BMmecte ¢ Tem HactosAmuii 0630p UMeeT psn
orpaHnueHuil. Bo-mepBbIX, BKIIOYEHHBIC
UCCIIEI0BAHUS XapaKTePU3YIOTCS
3HAYUTEIIBHON I'e€TEPOTeHHOCTBIO JAU3aliHa U
UCIIOJIb3YE€MBbIX JTUATHOCTUYECKUX KPUTEPUEB,
YTO OrpPaHUYMBAET BO3MOXKHOCTH MPSIMOIO
COTMOCTABJICHUS] PE3yNbTaToB. BO-BTOPBIX,
OOJIBIIIUHCTBO JOCTYMHBIX JAHHBIX OCHOBAHO
Ha HAOJIIOMAaTENbHBIX UCCICIOBAHUAX, YTO HE
MO3BOJISIET B OJTHOM Mepe OLIEHUTh TP UYHNHHO-
CIIEICTBEHHBIE CBSI3M MEXAY OTAEIbHBIMU
Je4yeOHbIMU CTPATEeTUAMH M KIMHHUYECKUMHU
ucxomamu [40]. Dtm  oOcTosATENBCTBA
MOAYEPKUBAIOT HEOOXOIUMOCTh MPOBEACHUS
JaJIbHEUIITUX MPOCTEKTUBHBIX u
PaHIOMU3UPOBAHHBIX HCCJIEI0BAHUM,
HaIpaBJIECHHBIX HA ONITUM U310 JUATHOC TUKA
u nedyenus OIIIl y HOBOpOKIEHHBIX.

Takum obpazom, pe3yJbTarhl
CHUCTEMaTHYecKoro o0030pa MOATBEPIKAALOT,
YTO YJIYUIIEHHUE UCXOJ0B Y HOBOPOK/EHHBIX C
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OCTPBIM IOYEYHBIM HOBpPEKACHHEM Tpelyer

KOMIUIEKCHOTO  MOJXOJa,  BKJIIOYAIOILIEro
PaHHIOK JTHArHOCTHKY, ONTUMAJIBHYIO
OPTraHU3AIUIO CIieIaIn31pOBaHHOU

MEJUIMHCKON TMOMOIIM W CBOEBPEMEHHOE
MIPUMEHEHHE MOYEYHO-3aMECTUTEIBHOU
tepanuu. opmMupoBaHue YHHUPUIPOBAHHBIX
MIPOTOKOJIOB BEICHHUS U JajbHEHIIIee pa3BUTHE
MEXKIUCIUIUTMHAPHBIX ~ MOJICJIEH OKa3aHUuA
MOMOIIIU TPECTABISIIOTCS MEPCHEKTUBHBIMU
HaIpaBIeHUSIMU J1s1 cHIbKeHus: Opemenn Ol
B HEOHATAJIbHOU nomnyJsinuu [41].

3aki0o4eHue
[IpoBenennsii  cuctemMaTuyeckuii  0030p
JEMOHCTPUPYET, YTO OCTPO€ TIOYEYHOe

MOBPEXJICHUE Y HOBOPOKICHHBIX SIBISCTCSI
Y4acThIM u KIIMHUYECKU 3HAYMMbIM
OCJIO’)KHEHHEM, OCOOEHHO Yy KpPUTHYECKU
OONBHBIX MAIMEHTOB, W AaCCOIUHPOBAHO C
HEOJATONPUITHBIMUA ~ UCXOJIaMHU,  BKIIOYas
MOBBIIIICHUE JIETATBHOCTH U  YBEJIWYECHHUE
MPOJOKUTEIBHOCTH UHTEHCUBHOM TEpamuu.
Bricokass ~ BapumaOeNbHOCTH  MOKa3aTeNei
pacnpocTtpaneHHocTH W Tsikectu  OIIII
OTPaXXaeT KaK IreTepPOTe€HHOCTh KIMHUYECKUX
MO MY JISIITUH, TakK u OTCYTCTBHE
yHUGULIMPOBAHHBIX  JUATHOCTHYECKUX U
OPTraHU3alMOHHBIX MOJAXOJ0B K BEIECHHIO
JAHHOW KaTeropHuH NalueHTOB.

[Tonyuenusie JTAHHbIE 1014 €PKHUBAIOT
KIIOYEBYI0 POJb paHHEW JHUarHOCTHKY,
CBOEBPEMEHHOU cTpaTHU(PUKAIUU pHCKA H
aJIeKBaTHOM OpraHu3alyu
CMEeUAIM3UPOBAHHON METUIIUHCKON TOMOIIA
B YJYUIICHUU KIUHUYECKUX HCXOJIOB Y

HoBOpoXaeHHbIX ¢ OIIIl. Ocoboe 3HaueHUE
UMEET MYJbTUAUCUMIUIMHAPHBIA  TOAXO[,
o0ecreyrBaro i HepePhIBHBIN MOHUTOPHHT
COCTOSIHMSI TAlMeHTOB U  00OCHOBaHHOE
IPUHATUE PEHIEHUH O Hayajle I[0YEeYHO-
3aMECTUTEJILHOU TepaIuu.

Cpenu METOA0B 3aMECTUTEJILHON MOYEYHOU
Tepaluu MEePUTOHEAIbHBIM AUATU3 OCTAETCA
HanOoJiee NPeNOYTUTEILHBIM BapUAHTOM IS
HOBOPOKJCHHBIX, Onaronaps cBOEH
OTHOCHUTEJIbHOW 0€30MacHOCTH, TEXHUYECKON
JIOCTYITHOCTH U BO3MO>KHOCTH IIPUMEHEHUS Y
MAlUEHTOB C HECTAOMIBHON T'eMOJUHAMUKON U
HU3KOM Maccoi Tena npu poxacHuu. PaHHee
Hayajo IIEPUTOHEAIBHOTO anmsa
paccmMaTpuBaeTCs Kak MOTEHLINAJIBHO
spdexTuBHas  cTparerus  NpOQHUIAKTHKA
TSDKEJIBIX ~ OCJIOKHEHMW W yJIyYILEHHS
BbDKMBAaE€MOCTH B IaHHOM MOMYJIALINH.

Takum oOpa3oMm, ONTHUMHU3ALMS OKa3aHUA
IIOMOLIM  HOBOPOXIEHHBIM C  OCTPbIM
MOYEYHBIM MIOBPEXKICHUEM Tpedyer
KOMIUIEKCHOTO  TOJXO0/a,  BKJIHOYAIOILIEro
COBEPUICHCTBOBaHUE JIUAarHO CTUYECKUX
aJITOPUTMOB, pPa3BUTHE OPraHU3AIMOHHBIX
MOJIEeJIEN CIeUATIU3UPOBAHHON MEIULUHCKOU
MOMOIIM M JajbHEeHlIee  BHEJIpPEHUE
JIOKa3aTeJIbHBIX cTpaTerui MOYEYHO-
3aMECTUTEbHON Tepanuu. [lepcneKTUuBHBIMU
HaIlpaBJICHUAMU JaJIbHEHUIINX HCCIIE10BaHUM
ABIISAIOTCS pa3paboTKa CTaHIaPTU3UPOBAHHBIX
IIPOTOKOJIOB BEJICHUS " OIICHKa
3Q(hEeKTUBHOCTH paHHETO BMEIIATEILCTBA B
paMKax TPOCMIEKTUBHBIX MHOTOLIEHTPOBBIX
UCCIIEJOBAHUM.
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peLeH3UpOBaHUE U PEIaKTUPOBAHUE PYKOIIUCH.
Bce aBTOpbI mpounTany U 000pUIN OKOHYATEIBHYIO BEPCUIO0 PYKOIUCH M COTJIACHINUCH HECTH
OTBETCTBEHHOCTD 32 BCE aCTIEKTHI pa0OTHI.

DduHAHCHPOBaAHHUE

duHaHCHPOBAaHKE HCCIIEI0BAaHHUS HE OCYIIECTBISIOCH.

JdTHYeCKOe 0100peHNe U Coriacue Ha yYyacTHe

O0630p OCHOBaH UCKIIOYUTENBHO HA OIMYyOJIMKOBAHHBIX M AarperupoBaHHBIX JaHHBIX U He
npeycMaTpuBall B3aUMOICHCTBUS € MAallIeHTaMH, UCII0JIb30BaHUs OMOJIOTHYECKOro MaTepuaa Wiu
00pabOTKH MEPCOHANBHBIX JaHHBIX. O100p €HNE TOKATBHOTO STUYECKOTO KOMHUTETA U TIOJTYyYCHHE
MHPOPMHUPOBAHHOTO COTIIACHUS HE TPEOOBAJIUCH.

Cornacue Ha my0JUKAL IO

He npumenumo.
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JMATHOCTUKA U1 JIEYEHUE JJMUBEPTUKYJIA LIEHKEPA HA ITPUMEPE
KIIMHUYECKOI'O CJIIVUHAA

Hcaiiko O.B., * Kamxanoaesea A.2K., Typzan U.K., A6dpazakos A.H., Xamse A.K.,
Myxmapoe P.H., Ackapynuvi A.
Kaszaxcmanckuii meouyunckuil ynusepcumem «Bovicwiell wkonvl 00uecmeennozo 30pagooxpanerus»,
2. Anmamel, Kazaxcman

Beenenne. J[usepruxyin lleHkepa — MEIIKOBUJHOE BBIITYMBAHUE 3aJHEH CTEHKH INIOTOYHO-NHLICBOJHOIO IEPEX0ja,
Hauboee XapakTepHOE JUIs MAIUEHTOB CTapLIMX BO3PACTHBIX TPYIMI M CIOCOOHOE MPHUBOJUTH K NpPOTpeccUpyrouien
nmucharuy, perypruTainiy, acClupaldi ¥ HyTPUTUBHBIM HapynieHusM. L{enbio paboTsl ObUIO NMPEACTaBUTh KIMHUYEC KHUE
MIPOSIBICHUS, IUATHOCTUUECKUI aNropuTM, XHPYPTUYECKYyl TAKTHKYy M paHHHE pe3yibTaThl JIEYCHHS KPYIHOTO
nuBepTHKyJa [leHkepa y mayeHTa ¢ MHOTOJIETHIM TeUeHHEM 3a00JIeBaHuUs.

Marepuannl u MeToabl. [IpeacTaBieHo onucaTeabHOE KIIMHUYECKOe HabmoqeHne nanuenTa 1954 roga poxxaeHus, oonee
30 net cTpanaBUIero BRIPAKEHHON ANC(Aruei ¢ 3acCTpeBaHNEM IUINN B 00JIAaCTH IIEH, PErypruTaluei, SMH304aMHI PBOTHI
U TIpOTrpeccUpyIoIIel moTepeit Maccsl Tena. JJuaraoctuaeckoe oocIeoBaHne BKJIIOYAI0 cOOp aHaMHe3a, (QU3UKaIbHOE 1
nmaboparopHoe oOcnenoBaHHEe, 330(aroracTpoAyOACHOCKONHUIO M PEHTITCHOCKONHIO THINEBOJa €  OapueBBIM
KOHTpacTupoBaHHeM. [locie MOATBEpXkKAEHHs AMAarHO3a BBINIOIHEHO XHPYPrU4eCKOe JIEUEHHE -  HHAOCKOIMUYEcKas
MHOTOMHSI KpUKO(apHHIreaqbHOM MBIMIBI ¢ pEe3eKIMel IUBEPTHKYNA; ITOCICONEPAOHHOEe HAONIOAEHHE BKIIOYAIO0
KIMHAYECKYIO OLIEHKY U HHCTPYMEHTAJIbHBIA KOHTPOIb.

Pesyabrarsl. [Ipu 330(haroractpo/1yo/1IeHOCKOIIMHU BBISIBIICH KPYMHbBII TUBepTUKYJ LleHKepa, 3amoHeHHbIH CM3bI0, YTO
MPEMATCTBOBANO  JajbHEWIIEMy MPOABIKEHHIO TacTPOCKOMa. PEHTreHKOHTpacTHOE HCCIEJOBAHME  IOKA3alo
MEIIKOBHIHOE BhIISTUMBaHue pasmepoM 11,5%9,0x9,0 cM ¢ mmTenbHON 3aAepiKKOM KOHTpAcTa W €ro peTporpagHbIM
MOCTYNJICHHEM B POTOBYIO MOJIOCTh; AWUCTaJbHEE BXOJa B IUBEPTHKYJ IHMIIEBOJ OcTaBajcs mpoxoxumsiM. Ilocie
omnepaluy OCIOXHEHHH He oTMedeHo. YUepe3 Tpu Mecslla MAHEeHT COOOIIMI O 3HAYUTEIHLHOM YIIYYIIEHUH TIOTaHUS,
BOCCTAHOBJICHHUH TIOJIHOIIEHHOTO IIpHeMa MUK U YBeJINYeHUH Macchl Tena Ha 10 kr.

Obcy:xaenne. J[nmurenpHoe TeueHWe 3a0oieBaHUsT 0e3 CBOCBPEMEHHOH IMAarHOCTHKH, BBIPRKEHHAs mucarus u
TUTaHTCKHE pa3MEpbl AWBEPTHKYNAa ONPEJENsIM BBICOKMH PUCK HYTPUTUBHBIX HapylIEHMH M acIHUPAalMOHHBIX
ocnoxxHeHnit. Coueranne DI JIC 1 peHTreHOCKONHNH ¢ GapreM MO3BOJIHMIIO YTOUHUTE aHATOMUUYECKHE U (DYHKIIOHAIbHBIC
0COOCHHOCTH AMBEPTHKYJIA H 00OOCHOBATH XMPYPIHUYECKYIO TAKTUKY. braronpusTHeIH paHHUHA pe3ynbTaT COryiacyercs ¢
JITAaHHBIMH JINTEPATYPHI O 11e71eCO00Pa3HOCTH XUPYPTrUUECKOTO JICUEHHs KPYITHBIX CUMIITOMHBIX TUBEPTHKYJIOB LleHkepa,
OJIHAKO EIMHUYHOE KIMHUYECKOe HAOII0ICHIE He TO3BOJIIET JeNIaTh BRIBOIBI O CPAaBHUTENBHOM 3 PeKTHBHOCTH MeTOa
u TpebyeT 6oJjiee IUTETHLHOTO MOCICOTIEPAITMOHHOTO HAOIOICHYSI.

3akiaouenue. Knnaudecknii caydaif TeMOHCTPHUpPYET AMATHOCTUYECKYIO IIEHHOCTh COYETAHHS JHIOCKONHYECKOTO H
PEHTTCeHOKOHTPACTHOTO HCCIEIOBAaHUS NpH KPYIMHOM CHMITOMHOM JAMBepTHKyne lLleHkepa M HEoO0X0IMMOCTh
WHIMBUIYaIbHOTO BBIOOpA XHPYPIHUECKOW TaKTUKU. XUPyprHdecKass KOPPEeKIHus ¢ KpUKo(hapHHreaaIbHOH MHOTOMHUEH
COTPOBOXKIANIACHh OJATONPHUATHEIM PAaHHUM KIMHHYECKHM FCXOZOM; JUIS OICHKH YCTOHYMBOCTH 3((dexTa HeoOX0IuMOo
Gosiee AnUTENLHOE HAOIIOICHHE.

KaioueBnie cioBa: nuseptukyn Llenkepa, nucharnsi, peHTT€HOCKOIHSI ¢ KOHTPACTOM, 330(aroracTpo1yoJeHOCKOINNS,
XUPYPru4eckoe JeueHue.

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

Introduction. Zenker’s diverticulum is a sac-like outpouching of the posterior pharyngoesophageal junction, occurring

predominantly in older adults and potentially causing progressive dysphagia, regurgitation, aspiration, and nutritional
impairment. The aim of this report was to describe the clinical presentation, diagnostic pathway, surgical management,
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and early outcome of a large Zenker’s diverticulum in a patient with a long-standing disease course.

Materials and Methods. This descriptive case report concerns a patient born in 1954 who had experienced severe
dysphagia for more than 30 years, with food impaction in the neck, regurgitation, episodes of vomiting, and progressive
weight loss. Evaluation included history taking, physical and laboratory examination, esophagogastroduodenoscopy, and
barium contrast fluoroscopy of the esophagus. After confirmation of the diagnosis, surgical treatment consisting of
endoscopic cricopharyngeal myotomy with diverticulum resection was performed, followed by clinical and instrumental
postoperative assessment.

Results. Esophagogastroduodenoscopy demonstrated a large Zenker’s diverticulum filled with mucus, preventing further
advancement of the gastroscope. Barium fluoroscopy revealed a sac-like diverticulum measuring 11.5x9.0x9.0 ¢cm, with
prolonged contrast retention and retrograde flow into the oral cavity; the esophagus remained patent distal to the
diverticular opening. No postoperative complications were observed. At three months, the patient reported marked
improvement in swallowing, restoration of full oral intake, and a 10-kg increase in body weight.

Discussion. The prolonged disease course without timely diagnosis, severe dysphagia, and the very large diverticulum
were associated with substantial nutritional impairment and a potential risk of aspiration-related complications. The
combination of esophagogastroduodenoscopy and barium fluoroscopy provided complementary anatomical and
functional information and supported the choice of surgical management. The favorable early outcome is consistent with
published evidence supporting intervention for large symptomatic Zenker’s diverticula; however, a single case cannot
establish comparative treatment efficacy, and longer follow-up is required.

Conclusion. This case demonstrates the diagnostic value of combining endoscopic and contrast radiographic assessment
in a large symptomatic Zenker’s diverticulum and underscores the need for individualized surgical management. Surgical
correction with cricopharyngeal myotomy was associated with a favorable early clinical outcome; longer follow-up is
required to assess durability and recurrence.

Keywords: Zenker’s diverticulum, dysphagia, barium swallow study, esophagogastroduodenoscopy, surgical treatment

HEHKEP TUBEPTUKY JIbIHbIH TUATHOCTUKACBI )KOHE EMI:
KIIMHUKAJIBIK XXAFIAU MBICAJIBIHIA

Hcaiixo O.B., *Kamkanoaesa A.7K., Typzan U.K., Aoopazaxos A.H.,
Xamsze A.K., Myxmapoe P.H., Ackapynot A.
«Kozamovix oencaynvix cakmay scozapvi mexmeoi» Kazakcmanovlk MeOuyura yHusepcumemi,
Anmamer K., Kasaxcman

Kipicne. I{eHkep MUBEPTHKYJBI - JKYTKBIHINAK-OHEII OTKEIIHIH apTKbl KAOBIPFACHIHBIH KAIIIBIK TOPI3Al HIBIFBIHKBI
Oouybr; o1 ke0iHe erjie acTarbl HalMeHTTeplle Ke3Jecin, yaeMeli aucdarusra, perypruTauusra, aclupausra KoHe
HYTPUTHBTIK Oy3bIJIbICTApFa SKeIyl MyMKiH. JKYMBICTBIH MaKcaThl — aypybl Y3aK Kblap OOMbI KaJFackKaH MalueHTTer]
ipi LleHKep AMBEPTHKYIIBIHBIH KIMHHUKAJIBIK KOPIHICTEPiH, THarHOCTHKAJIBIK AITOPUTMIH, XUPYPTHSIIBIK €M TaKTUKACHIH
JKOHE epTe HOTIKEJIEePiH cunarray.

Marepuanmap MeH Jmicrep. 1954 xpuiel TyraH, 30 KBUIZAH acTaM YakbIT OOHBI alKeIH nucdarusyiaH, MOHBIH
aliMarblHAa TaFaMHBIH TYpPBIN KATybIHAH, PErypruTalusiaH, KYCy SMW30JTapbIHAH >KOHE YAEMeli JIeHe CaJMarblH
KOFAJITYZIaH 3apJall IIeKKEeH MalueHTTIH CUIIaTTaMAIIBIK, KIIMHUKAJIBIK JKaFAaibl YCHIHBIIBL. J{HarHOCTHKANBIK TeKCepy
aHaMHe3 J>KMHAYJbl, (PU3MKANBIK J>KOHE 3€pTXaHaJbIK 3epTTEeyHi, 330(aroracTpo]yoJeHOCKONHIHBI >KoHEe Oapuii
KOHTPAcCThIMEH OHEII PEHTI€HOCKOITMSICHIH KaMThIAbI. J{MarHo3 pactairaHHaH KeliH KpUKO(papHHT€IbIbl OYIIBIKETTIH
SHJIOCKOIMSUTBIK MUOTOMHMSCHI JKOHE JMBEPTHKYJ PE3EKLMACHI OPBIHAAJIBI; ONEpalysgaH KEHiH KIMHUKAIBIK JKOHE
acTanThIK OaKpLIAY KYPTi3iImi.

Hoatuskenep. D30¢aroracTpoayo1eHOCKONHMA Ke3iHAE IIBIPHIIIIEH ToyFaH ipi LleHkep IUBEPTHKYIBI aHBIKTAJbII,
TaCTPOCKOIITHI 9pi Kapail eTki3y MyMKiH Ooimaabl. bapuiiMeH KoHTpacThuIbl peHTreHockonus 11,5%9,0%9,0 cm kemeMai
KAIIIBIK TOPI13/i AUBEPTUKYIIIBI, KOHTPACTTHIH Y3aK KilipyiH jKOHE OHBIH aybI3 KybICEIHA PETPOTPAATHI TYCYiH KOPCETTi;
JIUBEPTHKYJ KipebepiCiHeH ANCTaNbAbl OHEel epKiH oTiMai 6omnel. Onepanuagad KeliH acKpiHyIap OaiikanMaapl. Y
aiilaH COH JKYTHIHY alKbIH XKaKCapbl, TOIBIKKAHABI aybI3 apKbUIBI TAMAKTaHy KaJIIIBIHA KeJI/i )KoHe JeHe canmarsl 10 kr-
Fa apTTHL

Tankelnay. AypyIpIH Y3aK yakbIT OOHBI Jiep Ke3iH/ie aHbIKTaIMaybl, alKbIH TUc(harus >koHe TUBEPTUKYJIIIBIH 6T€ YIKEeH
KeJIeMi HyTPUTHBTIK OY3bUIBICTap MEH aclUpalMsuIbIK acKbIHYJIap KayHiH apTThIpAbl. D30(aroractporyoileHOCKOIHS
MeH 0apuiMEH KOHTPACTBIIbl PEHTICHOCKOIUSIHBI YHIECTIpY AMBEPTHKYJIIBIH aHATOMHUSUIBIK XKoHE (DYHKIMOHAJIBIK
epeKIIeIIIKTEPIiH TOJIBIK OaFaiayFa )KaHe XUPYPrusuIbIK TAKTHKAHBI HeTi3/1eyre MyMKinaik Oepai. Epre ke3enaeri Konais
HOTWXE ipi cuMOTOMIb! L{eHKkep MUBEPTUKYIAAPBIH XUPYPTUSIBIK €My JKOHIHIET 9/Ie0NeT NepeKTepiMeH yiliecesi,
anaiia O0ip KIMHUKAJBIK JKaFIaid 9iCTIH CABICTRIPMAIIBl THIMIUTITT Typaibl KOPBITBIHIBI J)KacayFa MYMKIHIIK OepMeini
JKOHE Y3aK Mep3iMJIi OaKbpLIayIbl Tajaam eTeli.

KopbIThiHAbI. byn kinuHWKanbK Kargail cuMnromiabl ipi LleHkep AWBEPTUKYNBIHAA OSHAOCKOMUSUIBIK KOHE
PEHTTeHKOHTPACTTHl 3EPTTEYIi VIJIECTIpYMiH IWATHOCTUKANBIK MAHBI3BIH JKOHE XHPYPTUSUIBIK TAKTHKAHBI IKEKe
TaHIAYIbIH KAKETTINTiH Kepceremi. KpukodapuHreaabapl MHOTOMHUSMEH XHUPYPTHSUIBIK TY3€Ty KOJIAHIBl epTe
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KIMHHAKAJBIK, HOTIHKEMEH KaTap JKYpAi; eM HOTHKECIHIH TYpPaKTBUIBIFBI MEH PEHUAWBTI Oaranay YIIiH y3aK Mep3iMIi

0aKpUIay KaXKeT.

Tyiiinai ce3nep: Llenkep nuBepTHUKYIBI, mucharust, KOHTPACTHUIBI PEHTTEHOCKOMIHS, 330(haroracTpo/IyoaeHOCKOIHS,

XUPYPTHAIBIK €M.

BBenenue. Jluseptuxynom Llenkepa Ha3bIBatOT
MENIKOBUIHOE BBIMSIYUBAHUE 3aHEH CTEHKH
[JIOTOYHO-TIUIIIEBOJHOTO IE€pPexXo/a, KOTOpoe
dbopMupyercss 3a CcyYeT TMPOJIAOUPOBAHUS
CIIM3UCTOM M TOACIU3UCTON 000J0YEeK uYepes
ci1aboe MECTO B MBIIICYHOW TUTACTUHKE. DTOT
JIUBEPTUKYT OTHOCUTCS K MPHOOPETEHHBIM
AQHOMAJTUSIM CTPOCHHMSI THIIEBO/IA U YaIlle BCETO
JIOKQJIU3YyeTCsl HA TPaHUIE MEXIY TJOTKOW U
MUIICBOJIOM, B 00JIACTH, M3BECTHOW KaK 30HA
cnaboctu Killian MPOCTPAHCTBO MEXKIY
UG GepeHIMPOBAHHBIMU ~ MBIIIIIAMH  TJIOTKH
[1,2,8].

JluBepTukyn ObLT BiepBbIe onrcaH B 1769 roay
A. Ludlow, oxnako wnHambojee IIOIHOE U
CHUCTEMHOE HCCIIeIOBaHUE MPOBET HEMEIKUN
narosioroanatoM @puapux Ane0epT QoH
Ienkep B 1877 r. B ero uects 310 320051€BaHNE
MOJIYYHJIO CBOE Ha3BaHUE JTUBEPTHKYJT
Ienkepa. Llenkep omucan Mopdonoruueckue
OCOOEHHOCTH JIMBEPTUKYJIAa W TPEATOIONKII
MEXaHH3M €ro BO3HUKHOBEHHS, CBS3aHHBINA C
HapyIICHHEM KOOPAWHAIIMHA MBIIII] TII0TOYHO-
nuiieBogHoro nepexoxa [1,2,3].

JuBepTukyn [lenkepa  xapakTepusyeTcs
HaJIM4YMEeM Tella M Y3KOro Mepelieiika, depes
KOTOpPBI  €ro  MOJOCTh  COOOLIaeTcss ¢
mpocBeroM mumieBoga. Juseptukyn Llenkepa
MIPEUMYIIIECTBEHHO BBISBIISECTCS Y TAIMEHTOB
MO’KUJIOTO BO3PACTa, Yallle BCEro B BO3PACTHOM
rpynne  70-80 n;er [1]. Ilo pa3nuyHbIM
OLIEHKaM, pacnpoCTpaHEeHHOCTh 3TOTO
3a005IleBaHUs CpeI HAceleHUsl KoyueOnercs ot
0,01% mo 0,11% [8], omHaKO TOYHBIC JTaHHBIS
CIIOKHO TIONYYHTh, TaK KaK MHOTHE CIIydau
MPOTEKAIT  OECCUMIITOMHO M OCTalOTCS
HEBBISBICHHBIMU. MYKUHUHBI CTPaNalOT OT
nuBepTukyna lleHkepa mpumepHO B JBa pasa
qarre, YeM KeHIIUHbI [2, 12].

Ha panHuMx »Tamax pa3BUTHS JAHBEPTUKYIIA
Ilenkepa 3a0oseBaHMe 4YacTO MPOTEKAET
MIPAKTUIECKHU 0eCcCUMITTOMHO W c
MUHUMAJIbHBIMU TPOSIBICHUSAMHU. [laniveHTsl
MOTYT HCIHBITHIBATH OMIYIICHUE TMEPIICHUS U
auckomdopra B TOpiie, CyXOil Kallenb,
KOTOPBI MHOTJA MPUHUMACTCS 32 CHUMIITOMBI
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BOCIAJIUTENbHBIX ~ 3a00JIeBaHUN 3€Ba WU
BEPXHHUX JIBIXaTEIbHBIX IyTEH, YTO MPUBOANT K
HeBepHON Tepanuu. Kpome TOro, BO3HHKAIOT
OIYIICHUS MHOPOJHOrO Tejia, MOBBIIICHHOE

CIIFOHOOT/IEIICHUE u SIU30IUYECKHE
3aTpyaHeHuss npu  ranoranud. Ilo  mepe
YBEIUYCHUS pasmepa JUBEPTUKYIIA
KJIMHUYECKasl KapTUHA CTaHOBUTCS Ooiee
BBIPAKCHHOM: MOSBIAIIOTCS  PETYISPHbIE
TPYIHOCTH C IIPOTJIATBIBAHUEM IIHINU U JIAXKe
CJIFOHBI, BO3MOJKHA perypruranus

HENEepEeBAPEHHON MUIIM, a TAKXKE aclupanus ¢
HOMAJaHUEM COJAEPKUMOTO B JIbIXaTeJbHbIE
yTH, YTO YpeBaTo pa3BUTHEM
BOCHAIUTENBHBIX  OcloxkHeHud.  Hepeako
HAIMEHTHl KAJIYIOTCSl Ha HENPUSATHBIA 3amax
30 pra u npuctynsl poTel [1,8,9,17]. Ilpu
JanbHEeHIIeM NporpeccupoBaHUM OOJIE3HU B
o0jacTl MI€M MOXHO MpPOUIYNaTh MSTKOE,
9JIACTUYHOE BBINSYMBAaHUE, OOBIYHO CIIEBa,
HallOMHHaroIIee 300, KOTOpOE pu
Ha/IaBJIMBAHUU MOJKET HM3/1aBaTh XapaKTepHOE
ypuaiiee 3ByuyaHue. CraBieHHE COCETHHUX
aHATOMMYECKUX  CTPYKTyp  NPUBOIUT K
Pa3BUTHIO TAaKUX CHUMIITOMOB, KakK OJIbIIIKa,
yyallleHHOe cepaleduenue, HaOyxaHHe BEH
med U u3MeHeHue ronoca. llocrosHHOE
CKOIUIEHHE IHIIM U €€ pa3joKEHUE BHYTpU
TUBEPTUKYIA HEpenKo MPUBOJIUT K
BOCMAJICHUIO  CIM3MCTOW  00ONMOYKHM -
JTUBEPTUKYJIUTY, YTO MOKET CTaTh NPUYMHOU
MOSIBJICHUs Apo3uil U KpoBoTeueHuit [4,5]. B
UCCIIEIOBAaHUH, OITYOJMKOBAHHOM B JKypHaje
«QHpockonunueckass xupyprusi» B 2020 roxmy
(dpobsisrun u coaBT., 2020), Obun
MIpOAHAIIM3UPOBAHbl JaHHble 31 mamueHTa ¢
nuBepTuKyioM Llenkepa B Bo3pacte ot 36 10 83
ner (cpemnumii Bo3pact — 45,7 roma). Bce
NAIlMeHThl  OPEAbABISUIA  KaJoOBl  Ha
mucdaruio, kotopas Berpedanmach 'y 100%
OO0JIbHBIX HE3aBUCHMO OT pa3Mepa AUBEPTUKYIIA
u JuiaTenbHOCTH 3aboneBaHus. Ilpu sTom
CTETIEHb  BBIPQXEHHOCTH  Juc(aruu  He
KOppelnupoBajia C pa3MepaMH JUBEpTHUKYJIA,
IIOCKOJIBKY ~ IalUEHThI c MEHBIIUMHU
nuBepTukyiamu (menee 1,5 cm - 9,7% ciydaes)
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HEPEAKO JKaJOBAINCH HMHTEHCHBHEE, YeM YTOUYHEHHs] ~ AMarHo3a H  HCKJIIOYCHHS
HAIMEHTHI ¢ 00JIee KPYITHBIMHU BBIIISTYMBAHUSIMU COIIyTCTBYIOIEH MATOJOIMM IPUMEHSIOTCS
[6]. Hpyrumu pacrpocTpaHEeHHBIMH KOMIIbIOTepHAast TOMOTpadus U YIbTPa3ByKOBOEC
cumnToMamMu  Obutn  canmBanusa — (100%), UcCleIoBaHUEe MITKUX TKaHeu meu [15]. Onu
perypruranus (80,6%), OIIYIICHUE 0c00eHHO IOJIE3HBI pH KPYIHBIX
MHOpOJHOro Tena B riotke (96,8%), dyBcTBO AUBEPTUKYIAX WA [IOI03PCHUH Ha
yaymbss npu  peryprurauuun  (77,4%) u ocioxkHenus. Jledyenue nuseprtukyna lLlenkepa

3amepkka numu B auBepTHKyne (90,3%).
Pa3smepsl 1uBEpPTUKYJIOB BapbUpOBaIUd  OT
Menee 1,5 cm 1o Gosnee 4,5 cMm, IpH ITOM Y
32,3% nanueHToB BBIABISIIUCH JUBEPTUKYIIBI
cBeie 4,5 cm [6]. JlmarnocTuyeckuii mporece
Ipy TOMO3peHMH Ha auBepTukyn lLlenkepa
OCHOBBIBA€TCS HA COYETAHUM KIMHUYECKHUX
JaHHBIX U  UHCTPYMEHTAJIbHBIX  METO/OB
oOcrnenoBanus. Benymiyro ponb  3aHUMaeT
PEHTTEHOCKOTHYECKOe WCCIIeIOBaHKE c
UCIOJIb30BaHUEM  0apueBOM  KOHTpPacTHOU
CMECH,  KOTOpO€  TO3BOJIIET  BBISIBUTH
XapaKTepHble AHATOMHYECKHE OCOOEHHOCTH
JTUBEPTUKYJIA. Ha PEHTT€HOCKOHH
OTpeseNsieTCs] MEIIKOBUIHOE BBIMSUYMBAHUE
3aJHEd  CTEHKM  INIOTOYHO-IIMIIEBOJHOTO
Mepexo/ia, MMEIOIIEe DPANIUYHYI0 BEIUYUHY,
Yalle JIOKaJIU30BaHHOE 110 JIEBOM CTOPOHE LLIEU.
Pa3smepsl  nuBepTHKynda  BapbUpYIOT  OT
HECKOJIbKUX MMJUIUMETPOB /10 HECKOJBKUX
cantumeTpoB. CTEHKAa BBINITYMBAHUS, Kak
MIPAaBUJIO, JIMIIEHA MBIIIEYHON 00O0JI0YKH, YTO
MOATBEP)K/IAET €ro JIOKHBIM  XapakTep H

o0yclaBIMBaeT OTCYTCTBHE CpalleHUd ¢
OKpY>KaroIUMHU TKaHSAMH [5,8,14].
Pentrenockomnus MHUIIEBOA c

KOHTPAacCTUPOBaHWEM OapHeBOM CyclieH3Huen
SBJIAETCS 30JI0TBIM CTAHJAPTOM JUArHOCTHKH,
TaK KaK IMO3BOJIACT HC TOJIBKO BU3YyaJIU3UPOBATH

caM JMBEPTUKYJI, HO M OLEHUTb €ro
(YHKIIMOHAJIBHOE COCTOSSHUE -  CKOPOCTh
IIPOXOKJEHUsI ~ KOHTPAacTHOIO  BEUIECTBa,

HaJU4ie PErypruTaiuy U CTEIIeHb HapYIICHUS
maccaka i [8,9,12].

Baxxubim JIOTIOTHEHHEM CILYKUT
330(paroracTpoayoIeHOCKOMHS, Jaromas
BO3MOYXHOCTh OCMOTPETh CIU3UCTYIO 000JI0UKY
JIMBEPTUKYJIA, HCKIIIOYHTH HaJIA4ue
OCJIOKHEHUM — BOCHAIUTEIBbHBIX N3MESHECHHUH,
SI3B WK OITyxoJiel. OJTHAKO SHIO0CKOHUS MOXKET
ObITh  3aTpylHEHAa W3-32 AHATOMHYECKHX
0COOEHHOCTEH M pUCKa TPaBMaTU3AIMK CTCHKU
nuBepTHKYya [9]. B HEKOTOPBIX ciydasx Ui
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3aBUCUT OT BBIPAKEHHOCTH KJIMHUYECKUX
MpOSIBJICHUHM, pa3MEpoB  JHUBEPTHUKYJIA U
Halu4yusg  OCJIOXHeHui. B orcyrcrBum
CUMIITOMOB WJIM TIpU HEOONBIIMX pa3zMepax
BBIIIsTYMBaHUs (MeHee | CcM) BO3MOXKEH
KOHCEPBAaTUBHBIM  IMOAXOJ,  BKJIIOYAKOLINN
JTUETUYCCKUE PEKOMEHJAIMK M HaOIIOJCHUE.
OnHako OOJIBIIMHCTBO [MaIMEHTOB c
BBIpQXKCHHOW Jucdarued W perypruranuen
TpeOYIOT XHUPYPrUYECKOTO BMEIIATEIhCTBA
[12]. OcHOBHOI 11€TBI0 OLIEPATHBHOIO JICUECHUS
SIBJISIETCSl YCTpPaHEHUE MPUYUHBI 00pa30BaHUS
TUBEPTUKYJIA - CHa3Ma KpPUKO(apUHTeaTbHOM

MBIIIIBI - WU JIMKBUAALIUA I1aTOJIOTHYCCKOI'O
BBITISTYUBAHUS TUIS BOCCTAHOBJICHUS
HOpMaJIbHOT'O MMPOXOKACHUA TN,
CoBpeMeHHbIE  XHPYpPrHUECKHE METO/TBI
BKJIIFOYAKOT KaK OTKPBITEIC, TakK n
9HAOCKOMUYECKHe MeTobI [3,4].

CoBpeMeHHbIT OAX0J K JIEYEHUIO
JTUBEPTUKYIA Ilenkepa OCHOBaH
NpEeUMYIICCTBEHHO Ha XUPYPTUICCKOM
BMEIIATeIbCTBE, HaIpaBJIEHHOM Ha
YCTPAHCHUC MATOJIOTMYCCKOT'O BBIMIAYHUBAHUA U
HOpMAaJTU3AIHIO byHKIIUU BEPXHET0
MUTIEBOTHOTO c(hUHKTEpa. B HacTosmee BpeMs
MPUMEHSIIOTCS.  KaK  OTKPBIThIE, TaK U

OHJOCKOIIMYECKHE MCETOAbI JICUCHUA, BI)I60p
KOTOPBIX 3aBUCHUT OT pa3Mepa AUBEPTUKYIA,
BBIPAXCHHOCTH CHUMIITOMAaTUKHU U 06HICFO
cocrostHuUs marnuenTa [7,10].

TpaaunmoHHbIe OTKPBITBIC orepanuu
BKJIIFOYAIOT ~ HMCCEYCHHE  JTUBEPTHKYJIA  C
MOCIEAYIOLIEN MHOTOMHUEN
KpuKo(hapuHreanbHON MBIIIIIBI, 4TO
CrocoOCTByET CHIDKEHHUIO
BHYTPHITHIIICBOHOTO TaBIICHUS u

MpenoTBpaIaeT pernuaus 3abonesanus [3,13].
DHIOCKOIINYECKHAE METOJINKH,
nproOpeTaroIre Bce O0NBIIYIO MOMYIISIPHOCTD,

TIO3BOJIAIOT IIpOBOAUTH MHOTOMHIO C
HUCIIOJIB30BAHHNECM CIICUAJIN3UPOBAHHBIX
HUHCTPYMCHTOB — OHAOCKOIINYCCKHUX
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cremwiepos, CO2-nazepa, TrapMOHHYECKOIO MpUMepe NaIMeHTa ¢ BRIPaXKEHHOH aucdaruei.
CKaJIbIIeNsl WM TMOKHMX SHJOCKOIOB, YTO MarepuaJsbl " MeTO/blI. JAusaiin
3HAUUTEJIIBHO YMEHBIIAET TPaBMATUYHOCTh HCCJIeJOBAHMS W BbIOOP KJIMHHYECKOIO
BMELIATEJIbCTBA " YCKOpsieT cay4dasi. /laHHOe uccie0BaHUE NPEACTABIIAET
BOCCTaHOBUTENbHBIN nepuon [4,7,11]. cO0OH KIMHUYECKUH aHaJN3 Cllydas MMalueHTa
Takke B NOCIEAHHE TOABI OTMEYAETCS 1954 roma poxpeHus, OOpaTHBIIETOCA ¢
BHEIPEHHE POOOTH3MPOBAHHBIX TEXHOJIOTHH, ’Kajjo0aMM Ha  JUIMTENbHYIO  BBIPAKEHHYIO
o0ecrneynBamIUX BBICOKYI0 TOYHOCTb H nucarmuto, pErypruTanuio AN u
O6e3omacHocTh  mpouenyp. Hecmorps  Ha 3HAQUUTEJIBHYI0 IIOTEPH0 Macchl Tena. Tui
pasHoOOpasue METOAWK, OCHOBHOW IIEJIBIO UCCIICJIOBAHNS - OIMCATEJIBHOE KIMHUYECKOE
ocraercs s¢ddexTrBHOE yCTpaHeHue Ha0JII0IeH1e c HMCIIOJIb30BaHUEM
JMBEPTUKYJIA U CUMIITOMOB, C MUHUMU3aLUEH HHCTPYMCHTAJIbHBIX u SHIAOCKOIIMYCCKUX
pHUCKa OCTIOKHEHUH U peruanBoB [8,9]. METO10B JAUArHOCTHKY, a TaKKe
Juseptukyn LleHKkepa MOXKET COTPOBOKAATHCA XUPYPTAYECKOT'O BMCIIIATCIbCTBA C
PSAIOM OCTIOKHEHHH, Cpe/Ii KOTOPBIX HanboJiee IOCJICAYIOIIHUM HaOJIOICHNEM.

YaCTHIMH  SBJIIOTCSA HApYIMICHHE TJIOTaHUA Kpurepun or6opa KJIHHAYIE€CKOIo
(muctarusi) U perypruranus HemepeBapeHHOU Habiogennsi. Cinydaii Obul  BbIOpaH st

MUY, YTO HEPEAKO HPUBOJUT K Pa3BUTHUIO
aclyMpallMOHHON nHeBMOHMM. Bocnanenue
JUBEPTUKYIA (IMBEPTUKYIIUT) c
HOCeyIOIUM 00pa3oBaHUEM 3pO3UH U 3B
MO’KET IPUBECTU K KPOBOTECUEHUSIM. boinee
PEAKUMH, HO TSDKEIBIMU  OCJIOXHEHUSIMU
SIBIISIOTCS nepdoparus JMBEPTUKYIIA,
o0pa3oBaHMe TPAaXEOMHUILEBOJHOIO CBHILA, a
TaK)Xe Mapajnd roJIOCOBBIX CBS30K BCIIEACTBHE
KOMIIPDECCUH HEPBHBIX CTPYKTYyp. B penkux

cllydasix BO3MO>KHO pasBuTHE
IUIOCKOKJIETOYHOTO paka MUIIEeBOJa B 00JIaCTH
IMBEpPTHKYTa. be3 aJIexkBaTHOTO JICUSHHS
CHUMIITOMBI POTPECCUPYIOT, yXyauas
Ka4eCcTBO JKM3HU W TOBBIIAS PUCK CEPHE3HBIX
OCJIOKHEHU N [16]. CoBpemeHHbIE
XUPYPTUYECKHE W DHIOCKOIMUYECKHE METOJIBI
MIO3BOJISIFOT 3P PEeKTUBHO YCTpaHUTH
MaTOJOTHIO WM 3HAYUTEIBHO  YIYYIIUThH

COCTOAHHEC ITAalTUCHTOB. HpI/I CBOCBpCMCHHOfI
AWNArHOCTUKE U IMMPABUJIBHOM JICHCHUHU ITPOTHO3

Onar OHpI/IHTHBII‘/JK BOCCTAaHaBJIMBACTCA
HOpMAJIBbHOC TJIOTaHHUEC, CHMXACTCA  PUCK
OCHO)KHCHHﬁ, a HalMCHTBI OTMCYAIOT

yIIydIIeHue oOIIero COCTOSHUS U NPHOABKY B
Bece [5,11,17].

Leas ucciienoBaHusl. U3Y4YNUTh KIMHHYECKUE
OCOGGHHOCTI/I, METOAbI AUarHOCTHUKHN n
pe3yIbTaThl JICYCHUs TUBepTUKYIa LleHkepa Ha
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JETAIbHOTO OMMCAHUS B CBSI3U C JIUTEIHHBIM
aHaMHE30M  BBIp@XEHHOW  jaucharud |
peryprutanuu, 3HauuTeIbHON MOTepell Macchl
TCJIa, MWHCTPYMCHTAJIBbHO TMOATBCPKIACHHBIM
KPYIIHBIM JUBEpTUKYIOM LleHKkepa u HamnaueM
MIOCJICONEPAIMOHHOT O HAOII0ICHUSI.

Jis u3ydeHHs KIMHUYECKOW KapTUHBI H
JUArHOCTHKH  HCIOJIb30BAJINCh  CIEAYIOIINE
METOnsl: cOOp aHamHe3a, (HU3UKaIbHOE
oOcienoBaHue, peHTreHorpadusi muieBoja ¢
OapueBbIM KOHTPAaCTUPOBAHUEM,
330(paroracTpoayoI€HOCKOIIHS Bruc).
Pentrenockomnnueckoe HCCJIEIOBAHKE
MTO3BOJIUIIO BU3YaJlIU3UPOBAThH pasmep,
JOKaNM3alui0 ¥ (QYHKIIMOHATBHOE COCTOSIHUE
JIMBEPTHUKYIA [14]. OHIOCKONHA  Jaja
BO3MOKHOCTh OLIEHUTh COCTOSIHUE CIU3UCTOU
O60J'IO'—IKI/I, UCKIIHOYUTH BOCIIAJIUTCIBHBIC U
OITyXOJIEBBIE ITPOLIECCHI.

[locne ycraHoBiEeHHS JAWarHo3a MAlUEHTY
OBLJIO BBHITIOTHEHO XHPYpPrUYecKoe JICYeHHE -
OHJOCKOIINYECKada MHUOTOMUA
KpUKOo(haprUHTreaThbHOH MBIIIIBI C pe3eKinuen
JMBEPTUKYJIA. [TocneonepannonHoe
HaONIOJIeHWE BKIIIOYATIO OICHKY JHWHAMUKH
KIIMHNYECKUX CHUMIITOMOB, KOHTPOJIBHOC
PEHTI€HOJIOTUYECKOE UCCJIeI0BAHNE u
SHJOCKOMUYECKHI  KOHTPOJb  COCTOSIHUSA
IIUIIeBoOaAA.
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Pucynok 1 - B meitHoM oT/iene MUIeBo/ia Mo 3aHei CTCHKE ONMPEIeIIeTCs TUBEPTHKYI OOJBIINX Pa3MEpOB,
coaepkalui cnusb. JlanpHeiniee NpoABUKEHHE raCTPOCKOIa HEBO3ZMOXKHO

Hcxonsl u  mocienymomee HadawaeHHe.
OuenuBanu TUHAMUKY mucharuu 51
CIOCOOHOCTH K MOJHOIEHHOMY IIPUEeMY MUIIIH,
U3MEHEHUE MacChbl Tena, HaJIn4ne
MOCIICOTIEPAIIMOHHBIX OCJIOXKHEHHUM, a TaKKe
Pe3YIIbTATHI KOHTPOJIBHOTO
PEHTTEHOJIOTUYECKOTO W DHIOCKOMUYECKOTO
HaOJIIOIEHUS.

Be3onacHocThb. B MOCIIEOTIePAIIOHHOM
MIEPHUOJIC PETUCTPUPOBAIN OCTIOKHEHUS M UHBIC
Pesyabrarel. [lanuent 1954 ronma poxaeHus
O6onee 30 et cTpamanm OT BBIPAKEHHOTO
HapyIIeHUsT TIOTAHUSA, COMPOBOXKIABIIETOCS
9JacTBIM 3aCTPEBAaHUEM IMHIU B 00JaCTH TICH U
HEOOXOJAMMOCTHI0 MEXaHHUYECKOH MTOMOIIU JIJIs
ee mnpoaBwkeHus. OTMeuanach peryJsipHas
pETypruTaIys 1 SMU30/Ibl PBOTHI, 32 MOCIEIHNE
2-3 roma HaOJrO/aIach 3HAYMTEIBHAS TIOTEPS
MaccChl Tella.

[TarieHT HOPMOCTEHHYECKOTO TETOCIIOKEHUS,
C TMpHU3HAKAMHU HEIOCTATOYHOCTH MUTAHUS.
KoxHrie MMOKPOBBI OJieTHBIE. YacrtoTa
cepAeUHbIX CokpameHuid - 80 ya/MuH, pUTM
paBUILHBIN. ApTepuansHoe aasienue - 130/80
MM PT. cT. [ paHu1Ibl cepaia B mpeaenax HOpMBbI,
TOHBI TIPUTJIYIICHBI. B JIErKUX BBICTYIIUBAIOCH
BE3UKYJSIPHOE JbIXaHWE. SI3BIK BIIAXKHBIA, C

OeIbIM HaJICTOM. Kusot MSTKHH,
0e300Jie3HEHHBIN TpU maybnanui. CUMITOM
[Tacrepnarkoro c o0eunx CTOPOH
oTpUIATENbHbIA. @DOYHKIMU KHUIICYHUKA U

MOUYEBBIJICTUTSIILHOW CUCTEMBI HE HAPYIIICHBI.
[Ipu ocmoTpe oO0nacTe IMIeW BH3YyalbHO HE
nepopmupoBaHa B TOKOE, OJHAKO IIOCIE
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He)XeJaTelbHble  COOBITHS, CBSI3aHHBIE C
IMPOBCACHHBIM BMCIIATCIILCTBOM.

Jdtuka W HHGOPMHPOBAHHOE COIJIACHE.
MeTtoanka JICUCHUS COOTBETCTBOBAJIA
COBpPEMEHHBIM CTaHJapTaM M Oblia ogo00peHa
OTUYCCKHUM KOMUTCTOM YUPCIKACHUA. HaIII/IeHT
nan  WHGOPMHUPOBAaHHOE  COrjlacMe  Ha
IIPOBCACHUC JICUCHUA n ydacTtue B
HCCIIEIOBaHHH.

IpyUeMa THINA  ONpPENENAeTCs  YMEPEHHOE
BBIIISTYMBAHME B HIDKHUX oTAenax. KoxkHble
MOKPOBBI  Haj  o0Opa3oBaHMEM  HWHTAKTHBI,
0o0bIuHOM  oOkpacku. [lamemanus — oOyiactTu
BBIMSIYMBaHUsI 0e300J71€3HeHHA, KOHCUCTEHLUS
o0Opa3oBaHUs MATKO2JIaCTUYECKAs.
[[utroBuHAs HE  YBEJIMYEHA,
MTOJBUKHOCTh IIpy  TJIOTAaHUU
COXpaHeHa.

[TokazaTenu mabopaTOpPHBIX HCCIIEIOBAaHUA B
npenenax peepeHCcHbIX 3HaUCHHH.

[Ipn »300¢aroracTpoy0oJ€HOCKOIIUU BBISBIEH
KpYIHBIM AUBEpPTUKYN LleHkepa, 3an0JIHEHHbIN
CIIM3bI0, U3-3a YETO IPOJBHKEHHUE racTpoCKona
B IUILEBO/I OKA3aJI0Ch HEBO3MOXKHBIM (PUCYHOK
1). Ilpu peHTreHKOHTPACTHOM HCCIIETOBAHUH

xKenesza
rOpTaHu

MUIIEBOJIA: AaKT TJOTaHWsS HE HapyIIeH,
CTPYKTypa 3JICMEHTOB TOPTAHOTJIOTKH
COXpaHCHa. B [JIOTOYHO-TTHIIEBOAHOM
nepexoae, Ooyblie 1O  3aJHEW  CTCHKE
oTMeYaeTcs CBOOOIHOE MOCTYIUICHUE
KOHTpAacTa B MEIIKOBUIHOE BBHITISTYMBAHHUE C
YCTKHUMH KOHTYpaMH, pasMepom
11,5x9,0x9,0cMm., KOHTpPacT JUIATCIBHO
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3aACPKUBACTCA B HCEM, B IIOJIOKCHHUH JICKA
CBOOOJHO PETPOTpPaJHO MOCTYIAET B POTOBYIO
IoJIOCTb M jganee B nuumeBod. Ilumeson
CBOOOJIHO MPOXOJUM Ha BCEM MPOTIKEHUU
JTUCTAlIbHEE BXOJa B JWBEPTUKYN, pelbed
CIIU3UCTOM COXPaHEH (PUCYHOK 2).

ITocne IIPOBEACHUSA XUPYPTHUYECKOTO
BMEIIATENbCTBA 10 yNAJICHHUIO JUBEPTHKYJA U

MHOTOMHMU KPUKO(APUHTEaTbHOW MBIIIIBI B
MIOCIICOTIEPAIIIOHHOM TIEPHO/IE OCIOKHEHUH HE
HaOmonanocs. Yepes Tpu Mecsma mocie
OIlepaliy MAIMEHT COOOUIMI O 3HAYMTEIEHOM
yAy4YIIEHUH  COCTOSIHHSA,  BOCCTaHOBJICHUU
CIIOCOOHOCTH K ITOJHOLICHHOMY ITPUEMY MHUIIN U
npubaBke Maccel Tena Ha 10 kr.

PucyHoxk 2 - PentreHorpamMma nuieBosa ¢ KoHTpactupoBanueM. Kpynusiit tuseprukyn Lienkepa
(11,5x9,0x9,0cM) ¢ 3a1epKKOI KOHTPACTHOTO BEIECTBA U MPU3HAKAMH PETPOrPaJHOTO 3a0poca COACPKUMOTO
(npsiMast, O0KOBast U Kocasi IPOESKLUS)

OOcy:xnenne. OCHOBHBIMU  pe3yJbTaTaMU
JAHHOTO HCCIIEIOBaHMs CTald BBISBJICHUE
KPYIHBIX TUBEPTUKYNOB LleHkepa y nmanueHTra
C JUINTENIbHBIM TEeYeHHeM 3a0oyieBaHUs U

BBIpOKEHHOW jaucarvedt, MOITBEPKIACHUE
JAar€o3a ¢ I[OMOULIBI0  BHAOCKOIIUH U
PEHTTEHOCKOIIMYECKOTO  MCCIEAOBaHUA, a
TaKXKe YCIEIIHOE XUPYPrUYECKOEe JICUCHUE C
MOCIEAYIOIUM  YIYYIIEHHEM  COCTOSHHS
MalHAEHTA.

IlosrydeHHBIE  pE3yNbTaTbl  COOTBETCTBYIOT
IIOCTaBJICHHBIM LeIsIM - U3Y4YEHUIO
KIIMHUYECKHUX IIPOSIBJICHUN, METOJI0B
JUarHOCTUKA U JICYCHUS  JUBEPTUKYIA

Ilenkepa Ha mpumepe KIMHUYECKOIO Cilydas.
IlonTBepkeHa BBICOKAas JUArHOCTHYECKas
3HaYMMOCTb PEHTI€HOJIOTNYECKOTO
KOHTpacTHOro wuccienosanus u ODI'JIC,
HECMOTpsl Ha CIIOKHOCTH C BH3yasln3anuei
NUIieBoJa  IMpHU Oompmux  pasMepax
JuBepTuKyaa. OTMEUEHO, YTO XUPYpPruyeckoe
BMEIIATENILCTBO  SABISIETCA AP PEKTUBHBIM
METOAOM  JICYEHUS NP  BBIPAXKEHHBIX
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CUMITOMaXx U OOJIBIINX pa3Mepax AUBEPTUKYIIA
[8,9,16,19].

[IpyunHBl yCHENIHOTO JIEYEHHs] CBSA3aHbl C
YCTpPAaHEHUEM aHATOMUYECKOTO IPENATCTBUS U
MHOTOMHEH KpHUKO(apHHTeaTbHONH MBIIIIIHI,
4YTO CHMKAaeT JaBJI€HUWE Ha MUIIEBOJ W
IPEMATCTBYET peLuauBy 3a00J1eBaHuUs.
[laHHbBIE pe3ynbTaThl COBNAAAIOT C BBIBOAAMM
JIpYyrux aBTOPOB, TOIYEPKUBAOIINX
3P PEKTUBHOCTh XUPYPTUUECKOT0 JICUECHUS MTPH
JuBepTHKye lleHkepa KpymHBIX pa3MepoB H
TSDKEJION KIMHHYECKON cumrtomaruke [8,17].
OCO0eHHOCTh JAHHOTO KJIMHUYECKOI'O Clydas

3aKJIIOYaeTcsl B JJUTEIbHOM  aHaMHeE3e
3a00eBaHus, OTCYTCTBUH aJIeKBaTHOM
JUArHOCTUKM Ha paHHUX »JTamax M, Kak
CIIEZICTBHE, PA3BUTUU  TDKENOH  (QOpMBI

JIUBEPTUKYJIA. DTO TMOTYCPKUBACT BAXHOCTH
CBOEBPEMEHHOI'O  BBISIBJICHUS U JIEUEHUS
MaToOJOTHMM Ha paHHEW cTaguu. TakKe CTOUT
OTMETHUTh, YTO YCHEIIHBIA Pe3yNbTaT JICUCHUS
CTaj BO3MOXXEH Ojarofapsi MHIUBUAYATbHOMY
MOJAXO0My, TOYHOW JUATHOCTHKE U BBIOOPY
aJIeKBaTHOU XUPYpPruvecKoi TAKTUKH,
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COOTBETCTBYIOIIEH TSKECTU COCTOSIHUSI COBPEMEHHBIE ~ METOJIbl  JMArHOCTUKH U
nanueHTa [ 16]. JICYEHUs, YTO  SIBIAETCS  BAXKHBIM  JUIS
Hayynass HOBH3HA ¥  NpaKTHYecKasi MPaKTUYECKOW MEJTULIUHBI.

3HAYUMOCTh. [[eHHOCTH MpEACTaBICHHOTO
HAOIIIO/ICHUsI HOCUT MPEXKIE BCEro KIMHHUKO-
oOpa3oBaTeNbHBI XapakTep H CBsA3aHA C
coueraHueM Ooiiee yeM 30-I€THEr0 aHaMHE3a,
KPYITHOTO pa3mMepa JUBEPTHKYJIA
(11,5%9,0%9,0 cm), BeIpaxkeHHOU aucharuu u
MMOTEPH MACCHI TEJIa, a TAKXKe OJIArOMPHUATHOTO
KpPaTKOCPOYHOTO Pe3ybTaTa XUPYPTUUECKOTO
neuenusa. Cnyyaltk He mpeTeHAyeT Ha
METOI0JIOTHYECKYIO HOBU3HY, HO
MOTYEPKUBACT JUATHOCTUYCCKHE TPYJHOCTH
IPU TIO3JHEM BBISBICHUM W TPAKTUYCCKOEC
3HaYEHUE CBOCBPEMEHHOI'O BBIOOpA JIeUeOHOM
TaKTHKH.

Orpannuenusi. B mnepByio ouepenp, 3TO
OIMMCAaHWE OJHOTO KIMHHYECKOTO Cydasi, 4To
OrPaHMYUBACT  BO3MOXKHOCTH  OOOOIICHHUS
pe3yNbTaToOB Ha 0O0Jiee MHUPOKYIO TOIMYIISIIHIO

Takum  oOpa3oM, TOJy4YeHHbIE JIaHHBIE
JIOTIOJIHAIOT ~ CYIIECTBYIOUIYIO  JIUTEpaTypy,
noaTeepxkaas 3PQPEeKTUBHOCTh KOMILIEKCHOTO
noaxoga K  JUArHOCTUKE W JICYEHUIO
nuBepTukyia Llenkepa, u MOTYT OBITh ITOJIE3HBI
BpadaM TIpd BBIOOpE TAKTUKU BEJCHUSA
moA0OHBIX manuenTos [8,15,17].

BoiBoabl. JluBeptukyn Llenkepa TpeOyer
KOMIUIEKCHOTO TIOJIX0/la K JMAarHOCTHUKE H
neyeHuro. [IpencraBieHHbI — KIMHUYECKHUI
ciayvai WJUTFOCTPUPYET BO3MOKHOCTh
YCHENIHOTO XUPYPTUUECKOr0 BMEIIATEIbCTBA U
BOCCTAHOBJICHHUSI (YHKIIMI MHIIEBOAA TMPH
KpYITHOM JIUBEPTUKYJIE c TSKEIION
CUMIITOMaTUKOW. PaHHee  BBIBIEHHE W
aJICKBATHOE JICYCHUE 3HAUYUTEIIBHO YIYYIIaroT
MPOTHO3 U Ka4€CTBO *KU3HU nanueHTos [19,20].
JoctynHocTs  gaHHbIX. KimHuyeckne u

nagueHToB.  Kpome  Toro,  orcyrcrBue BU3YAJIM3UPYIOIINE JIaHHble, HEO0OXOUMBbIe
JJIIATCIIBHOT'O IOCICoONnepaiuOHHOTO JJI1 TOHHMAaHHWS MPEACTABICHHOIO Cciyd4as,
HaOJIIOJIEHUS. 3aTPYAHSET OLEHKY OTAATEHHBIX IIPUBE/ICHBI B TEKCTE CTaThU U HA PUCYHKax 1 -
pe3ynbpTaToOB M pUCKa penuausa. Hecmorps Ha 2.

9TO,  JaHHBIA  CIyd4ald  WUIIOCTPUPYET

KJIACCHYECKYI0 KIIMHMYECKYI0 KApTUHY U
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Kon(paukT nHTEpecoB. ABTOPHI 3aBIISIOT 00 OTCYTCTBUU NOTEHIMAIBHBIX KOH(IMKTOB HHTEPECOB,
TpeOYIOIINX PACKPBITHS B CBSI3U C IaHHOM cTaThel.

duHaHCMPOBaHUe. ABTOPHI 3a4BIISIOT 00 OTCYTCTBUM BHEUTHETO (PMHAHCUPOBAHUS [ IIPOBEICHHS
JAHHOTO UCCJIEI0BAHMUS.
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MPOBEJICHUE HCCIEAOBAaHUS, KypUPOBAaHHWE JaHHBIX, (OpMajbHBIA aHAW3, HAMUCaHHE
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A.K.: xoHIIenTyau3anus, TpoBeICHIE NCCIIEeI0OBaHUs, KypHUpOBaHUE JaHHBIX, (OpMalbHBIN aHAN3,
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P.H.: xoHnenrtyanusanus, mpoBeaeHNE UCCIEI0BaHNUs, KYpUPOBaHUE JaHHBIX, (DOPMAaTbHBIN aHATN3,
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aBTOpBHl MPOYUTAIM M OAOOPUIM OKOHYATEIbHYIO BEpPCUI0 PYKONUCH U COIVIACUJIUCH HECTHU
OTBETCTBEHHOCTD 32 COJIepKaHue paboThl.

JdTH4yeckoe o100peHHe M corjiacue manMeHTa. Meroauka jiedeHus Obljia 0400peHa ITHYECKUM
KOMHUTETOM YyupexxaeHus. [lanmeHT mpenoctaBuil MHGOPMHPOBAHHOE COIJIACHE Ha IMPOBEJCHHE
JICYEHUS U y4acTHE B UCCIEIOBAaHUH.

JlocTynHOCTh JaHHBIX. Bce KiuMHMuYeckHe W BU3yaIM3UPYIOIIUE TaHHbIE, HEOOXOAUMBIE IS
MMOHUMAaHWMsI KIIMHIYECKOTO CITydasi, IIPE/ICTABICHBI B PYKOIIMCH M Ha pUCYHKax 1-2.
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Myanesiep KaKThIFBICHI. ABTOpJap OChl Makajara OalIaHBICTBI JKApUsUIAyAbl Tajam eTeTiH
BIKTUMAaJI MY/1JIeJIep KaKThIFBICHIHBIH KOK €KEH1H MJIIMICH 1.

Kap:kblianabipy. ABTOpiap 3epTTEYAl JKYPri3y YVIIIH CHIPTKBI KapKbUIaHABIPY OOJIMaraHbIH
MOJIIMIAEH .

CRediT TakcoHoMmmsiChIHA Coiikec aBTOpiapabiH yieci. Mcaitko O.B.: TyKbIpeIMaaManay, 3epTTey
KYprizy, nepekrepai Oackapy, dopMaliabl Tanaay, Kobkaz0aHbIH OacTamkbl HYCKACBhIH JKazy,
peueHsusay JkoHe penmakuusuiay. JKarkanOaeBa A.JK.: TyxbeIpeIMIamanay, 3epTTey XKYprisy,
nepekrepal 0ackapy, ¢opMmanisl Tannay, Komka30aHbIH OacTamKbl HYCKACBIH jKa3y, peleH3Usiay
xkoHe pemakmusuiay. Typran WM.K.: TyxbIpeiMIamaiay, 3epTTey KYpridy, AepeKkTepli Oackapy,
dbopManabl Tangay, Koikaz0aHbIH OacTankbl HYCKACHIH jKa3y, pPEleH3UsIAYy JKOHE peNaKIMsIay.
AbnapasakoB A.H.: TyXbIpbIMIaManay, 3epTTey KYprizy, AepekTepi 6ackapy, GopManabl Tauuay,
KOoJbKa30aHbIH OacTamkbl HYCKACBIH JKa3y, peleH3usulay >koHe penakmusuiay. Xamze A.K.:
TYKBIpBIMIAMaJIay, 3epTTey JXKYpridy, Aepektepnai Oackapy, (opMamabl Tannay, KoKa30aHBIH
OacTankbl HYCKAChbIH a3y, peleH3usiay koHe peaakiusuiay. Myxrapos P.H.: TyxsipsiMaamanay,
3epTTey XKYPri3y, Aepekrepai 6ackapy, GopMaiasl Tanaay, Kohka30aHbIH 0acTarKbl HYCKACHIH )Ka3y,
pelieH3usIay JKOHe pelakiusiiay. ACKapyibl A.: TYXKbIpbIMIamManay, 3epTTey Kyprisy, JepeKkTepal
Oackapy, ¢opmamabl Tanjay, KoDKa30aHbIH OacTanmkbl HYCKAachlH jKa3dy, pEICH3MsUIAy IKOHE
penakiusiay. bapnblk aBTOpiap KoMKa3z0aHBIH COHFBI HYCKACHIH OKBIM, MaKyIIaibl >KOHE
YKYMBICTBIH Ma3MYHBbI YIL1H jKayanKepIILIiK alyFa KeJiCTl.

ITUKAJIBIK MAKYJIJ1ay KHe MalMeHTTiH KeJiciMi. EMey TociniH MekeMeHiH STUKAIbIK KOMHUTETI
Makyiazsl. [lanyeHT emzenyre )xoHe 3epTTeyre KaTbICyFa aKlapaTTaHIbIPbIIFaH KeJliciM Oepai.
JepexTepain KoJukeTiMaumiri. KnuHUKaNbIK Karaaliapl TYCIHYTe KaXeTTi OapliibIK KIMHUKAIBIK
XKoHe OelfHeey epeKTepi Koimka3oaa skoHe 1—2-cyperrep/ie YChIHBIIFaH.
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CTALIMOHAP XAFJAWBIHAA RESERVE CAHATHIHJIAFBI AHTUBUOTHUKTEP/I
KOJIZAHY )XOHE OHbIH AHTUMUWKPOBTHIK PESUCTEHTTUIIKIIEH BAWJIAHBICHI:
OIEBUETKE IOJIY

Moiisin6aesa II.M., ATbIMTalKBI3bI O.%, Acan A.M., AHapGek A.M.
«Kozamowix Oencaynvix cakmay dco2apol mekmebiy Kazaxcman meouyuna ynusepcumemi, Aivamel, Kazaxcman
* Xam-xabap anmacyza sxcayanmol a8mop

Kipicme. AHTUMHKPOOTBIK pe3ucTeHTTUTiK (AMP) sxahaHIpIK KOFaMIBIK JICHCAYJIBIK CaKTaybIH HETri3ri KayinTepiHiH
0ipi Ooibim Kaja Oepell >KoHE AaHTUOWMOTHKTEP[l, dcipece CTaluoHapiiapAa, YTHIMCHI3 KOJJaHyMeH OailylaHBICTHI.
MynbTHPE3UCTEHTTI  MATOreHAep TyAbIpFaH WH(EKUusulapAbl  eMjeyre apHajuFaH ResServe  caHaTbIHIarbl
aHTUOMOTHUKTEp/I Heri3ci3 maijanaHy oJapJblH THIMAUIIIH >koranTy KaymiH aptreipaabl. COVID-19 manmemwusicet
QHTUOMOTHUKTEP/Il YTHIM/BI Maiiaany MeH HHQEKUUIIBIK OaKblIaynarsl OypblHHAaH Oap nmpoodiaeManapbl KyIEeHTTi.
Makcatbl. CranyoHap >karAaiblHIa aHTHONOTHKTEPI1, OHBIH imiHAe ReServe caHaThIHIAFB! MpenapaTTapAbl KOJIIaHy
Typalbl JAEpPEeKTepAl Taljay KOHE ONapIblH >kahaHAbIK neHreiine >xoHe Kazakcran PecmyOmmkacerana AMP
KepCeTKimTepiMeH OaiilaHBICHIH Oaramnay.

Marepuannap men aaicrep. PubMed, Web of Science sxone Google Scholar nepexkopnapsinaa, connait-ak 1/1¥, CDC,
ECDC, BY¥Y xone Kazakcran PecrmyOnmkachiHBIH pecMu Marepuangapbl OoibrHma 2025 KbUFBI KBIPKYHEK-Ka3zaH
afmapeIHIa KYPBUIBIMAATIFAH 13/Iey JKYPTi3UITeH HappaTUBTIK moiy opsiHAaNAbL. 2019 xpuigan 2025 KeUTFEl Ka3aHFa
JIEWiHTI JKapusulaHbIMIap, SIHMIEMHUOJIOTHSUIBIK KajJarajay ecenrtepi jKoHe aHTHOMOTHKTEpPIl TYTHIHYABIH CaHZIBIK
kepcetkimrepin (DDD, DID, AWaRe) xoHe/Hemece OacbiM OakTepuaniplK narorenaep OoiibiHima AMP nepexrepin
KaMTUTBIH peTTeynn Kyxarrap enrizinmi. Jepekkesaepni ipikrey PRISMA 2020 arbiH chi30achiHbIH OeiiMaenreH
KYPBUIBIMBIMEH KepceTini. @opMmaibibl MeTa-Tajiiay Kypri3iireH xok; 29 1epekke3 HappaTUBTIK CHHTE3Te eHI131I.
Hortuxenep. Ilanmemusira JediHri Ke3eHAE AaHTHOMOTHKTEpAl TYTBIHYABIH eocyi »xoHe Watch caHaThiHIaFsI
npenaparTapabiH 0achMIbFbl anblKTanabl. 2020-2021 xpuigapsl cTaloHapiap/ia KeH CIeKTPI SMIUPUSUIBIK Teparnus
KEHeWin, MeIMIMHAIIBIK KOMEK KepceTyre OainaHbICThl MHGpeKuusuap xuinereH. [locTmanaeMusIbIK Ke3eH e KaJIIbl
TYTBIHY illliHapa TYpaKTaHFaHBIMEH, KOIITETeH eJIiep/ie, COHBIH imminae Kazakcranna, ACCESS yieci HICaHaNbI ICHIeHIeH
temen Oonbim, Watch skoHe Reserve mpemapaTrapblH KOJIAaHYABIH ocy ypaici cakranasl. Escherichia coli, Klebsiella
pneumoniae >xone MRSA apachiHia pe3UCTEHTTUTIKTIH )KOFaphl AeHreiepi aikasisl.

Tankpuiay. AHTHOMOTHUKTEpHI KONAAaHY KYPBUIBIMBIHAAFBI e3repicrep MeH AMP xkepcerkimTepiHiH OaFbITTac
TUHAMUKACHI aHTUMHUKPOOTHIK CTIOAPIIIUNTI KYIIEHTY KaXKETTITiH KOIAaiapl. Aaiiia nepeKKe3IepiH reTeporeHaiIiri,
0aKpUIAyJIBIK JKOHE Kajaranay [epeKTepiHiH OachIMIbIFbI, COHaii-ak Kaszakcranmarsl Reserve-crnerugukaibik
JIEpeKTep/IiH MIEKTeYILIIri Tikenel ceben-canuapiblk KOPBITBIHIBI XKacayFa MyYMKIHJIIK OepMeiii.

KopoiThinasl. Watch sxone Reserve caHaThlHaarbl aHTHOMOTHKTEDP HETI3CI3 KEHIHEH KOJIAHY OJIApAbIH THIMILTIriH
KOFAITY KayImiH apTThipajnbsl. ACCESS IpenaparrapblH YThIMJBI 0achiM KOJJAHY, CTAl[HOHAPJBIK aHTUMHKPOOTHIK
CTHOAPIIIUIT, MUKPOOHOJIOTHSIIBIK IMarHOCTHKA yxoHe AMP KajaranayblH KYLIEHTY NOCTIIAHIEMHUSUIBIK Ke3eHer1 0achiM
OarpITTap OOJBIN TAOBLIA B

Tyiiinai ce3mep. AHTUMHKPOOTBIK PpE3UCTEHTTUNK; Reserve caHaTblHIarbl aHTUOMOTHKTED; CTAIlMOHAPIIBIK
MeauuHaIblK keMek; AWaRe ixikremeci; aHTHOMOTHUKTEpIi TYTBIHY, aHTUMHKpPOOTHIK cTroapammm; Kazakcran
PecmyGnmkacsr.

NCIIOJIbB3BOBAHUE AHTUBMOTUKOB KATEI'OPUU RESERVE B CTALIMOHAPAX 1 ET'O
CBSI3b C AHTUMUKPOBHOM PESUCTEHTHOCTBIO: OB30P JINTEPATYPhI

LI.M. Moiibin6aeBa, A. ATbIMTalKbI3bI*, A.M. Acan, A.M. Anap0ek
Kaszaxcmanckuii meduyunckuil ynusepcumem «Bvlcwas wikona obwecmsennoz2o 30pagooxpanenusy, Aimamol,
Kazaxcman
* Aesmop, omeemcmeenHblll 3a KOPPECHOHOEHYUIO

BBenenne. AHTUMHUKpOOHas pe3ucTeHTHOCTh (AMP) ocrtaercs oOIHOW W3 OCHOBHBIX YIPO3 TJIOOAILHOMY

0OIIIECTBEHHOMY 30POBBIO U CBS3aHA C HEPALMOHAIBHBEIM IPUMEHEHHEM aHTHOMOTHKOB, OCOOCHHO B CTAaIlHOHAPAaX.
Heo0OocHOBaHHOE WCIOJIB30BAHHE AHTHOMOTHKOB KaTeropuu Reserve, mpeaHa3sHaYeHHBIX IS JCYCHHS WHQPCKIHIA,
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BBI3BAaHHBIX MYJIbTUPE3UCTECHTHBIMU ITaTOTEHaMH, MOBEIMACT PUCK yTpaThl X 3¢dexruBHocTr. [Tanmemus COVID-19
YCHIJIMJIA CYIIECTBOBABIINE MPOOIEMBI PAIIMOHAIBHOTO IPUMEHEHH aHTHOMOTHKOB M MH(EKIIMOHHOTO KOHTPOJIA.
Heasb. IIpoananmu3upoBaTh JaHHBIE 00 HCIOJIB30BAHNHM aHTHOMOTHKOB, BKJIIOYAs IIpemapartsl kateropuu Reserve, B
CTallMOHAPHBIX YCIIOBHSX U OIICHUTH UX CBSA3H ¢ MokazaresiMu AMP Ha rmo6ansHOM ypoBHE 1 B Peciyonmuke Kazaxcran.
MarepHuaibl U MeTOIbl. BBINONHEH CTPYKTYPUPOBAHHBIH HAppaTHBHBII 0630p ¢ morckoMm B PubMed, Web of Science
u Google Scholar, a Takxe B opunmansreix Marepuaitax BO3, CDC, ECDC, OOH u Pecry6nuku Kazaxcran B ceHTsIOpe-
okTs10pe 2025 roma. Brimowamucek nyonukaruu ¢ 2019 roga mo okts0ps 2025 roa, OTYSTHI SIHUICMHOIOTUIECKOTO
HaJ30pa U PeryJsiTOpHBIE TOKYMEHTHI, COJIeprKalliie KOJIMUeCTBEHHbIE II0Ka3aTen noTpednenus anrnonorukos (DDD,
DID, AWaRe) n/unu nanasie 06 AMP npuoputeTHbIX OakTeprualibHbIX naToreHoB. OTOOP MCTOYHUKOB MPEACTABIIECH C
UCIIONIb30BAaHUEM aJlalITUPOBAHHOM CTPYKTYpHI auarpammbl PRISMA 2020. dopmanbHblii MeTaaHaIu3 He IPOBOJIUIICS;
B HAPPATUBHBIN CHHTE3 BKIIOYEHO 29 MCTOYHHUKOB.

Pe3yabTarsl. B nonannemMudeckuii meprnoj OTMEIAINCh POCT NOTPEOICHUSI aHTHOMOTHKOB M TPeo0IaaHue MpenapaTos
kateropun Watch. B 2020-2021 romax B cramuoHapax pacIiidpHIOCh SMIIMPHUUYECKOE MPUMEHEHHE AHTHOHMOTHKOB
IIMPOKOTO CHEKTpa M YBENIWYWIACh YacTOTa HH(EKIHH, CBSI3aHHBIX C OKa3aHHEM MEAMIMHCKON IoMomu. B
MOCTNAHICMUIECKUH IIepro1 o011ee MoTpedIIeHHE YACTHIHO CTA0MIN3NPOBAIIOCH, OTHAKO BO MHOTHX CTPaHaX, BKIIFOUYast
KasaxcraH, 1o ACCESS ocTaBanach HIDKE LIEJICBBIX 3HaYCHHH, a ucroip3oBanue Watch u Reserve nemonctpuposaio
TEHJECHIIMIO K POCTy. BBICOKHE ypOBHHM pe3MCTEHTHOCTH coxpansumch y Escherichia coli, Klebsiella pneumoniae u
MRSA.

Obcy:xaenne. OJHOHANpaBieHHAs IUHAMHUKA CTPYKTYpbl MOTpeOJieHHs aHTHOMOTHKOB W moka3zareneit AMP
MOJTBEPIKIAET HEOOXOIMMOCTD YCUIICHHSI aHTUMUKPOOHOTO CTIOapAIuna. BMecTe ¢ TeM reTreporeHHOCTh HCTOYHUKOB,
npeoOyazaHue HaOIOAATeNbHBIX M HAJA30PHBIX IaHHBIX W OrPaHUYEHHOCTh Reserve-crenuduyeckux AaHHBIX IO
KazaxcTany He MO3BOJSIOT yCTaHABINBATH MPSIMYIO IPUYNHHO-CIIECICTBEHHYIO CBSI3b.

3akaiouenue. HeobocHOBaHHOE paclMpeHne MPUMEHEHNs aHTHONOTHKOB Kateropuit Watch n Reserve nosslmaeT prck
yTpatsl ux 3¢dexTuBHOCTH. [IpHOPUTETHRIMH HANPaBICHUSMH OCTAIOTCS PAI[OHAIBHOE MCIOIb30BaHUE MPENapaToB
AcCesSs, yKperieHne CTallHOHAPHBIX TPOTPaMM aHTUMHUKPOOHOTO CTIOapAIINIIA, MUKPOOHOIOTHYECKON TNarHOCTHKN U
cucrteM Hazazopa 3a AMP.

KaioueBbie cjioBa. AHTUMHKpPOOHAS! PE3UCTEHTHOCTH; AaHTHOMOTHKY KaTeropuu Reserve; craruonapHas MEIUIIUHCKAS
momoink; kimaccupukanus AWaRe; moTrpedieHne aHTHOHMOTHKOB, aHTUMHKPOOHBIA CTOapAmun; PecmyOmuka
KazaxcraHn.

USE OF RESERVE ANTIBIOTICS IN HOSPITAL SETTINGS AND ITS ASSOCIATION WITH
ANTIMICROBIAL RESISTANCE: A LITERATURE REVIEW

Sh.M. Moiynbayeva, A. Atymtaikyzy*, A.M. Asan, A.M. Anarbek
Kazakhstan Medical University “Higher School of Public Health”, Almaty, Kazakhstan
* Corresponding author

Introduction. Antimicrobial resistance (AMR) remains a major global public health threat and is associated with
inappropriate antibiotic use, particularly in hospitals. Unjustified use of Reserve antibiotics intended for infections caused
by multidrug-resistant pathogens increases the risk of losing their effectiveness. The COVID-19 pandemic intensified
pre-existing problems in antibiotic stewardship and infection prevention and control.

Objective. To analyze evidence on the use of antibiotics, including Reserve agents, in hospital settings and assess its
association with AMR indicators globally and in the Republic of Kazakhstan.

Methods. A structured narrative review was conducted using PubMed, Web of Science, and Google Scholar, together
with official materials from WHO, CDC, ECDC, the United Nations, and the Republic of Kazakhstan. Searches were
performed in September-October 2025. Publications from 2019 through October 2025, surveillance reports, and
regulatory documents containing quantitative antibiotic-consumption indicators (DDD, DID, and AWaRe) and/or AMR
data for priority bacterial pathogens were eligible. Source selection was presented using an adapted PRISMA 2020 flow-
diagram structure. No formal meta-analysis was performed; 29 sources were included in the narrative synthesis.
Results. The pre-pandemic period was characterized by increasing antibiotic consumption and predominance of Watch
antibiotics. During 2020-2021, empirical broad-spectrum antibiotic use expanded in hospitals, accompanied by increased
healthcare-associated infections. Although total consumption partially stabilized after the pandemic, the Access share
remained below target levels in many countries, including Kazakhstan, while Watch and Reserve use showed an
increasing trend. High resistance levels persisted among Escherichia coli, Klebsiella pneumoniae, and methicillin-
resistant Staphylococcus aureus.

Discussion. Parallel changes in antibiotic-consumption structure and AMR indicators support the need for stronger
antimicrobial stewardship. However, heterogeneity of the evidence, predominance of observational and surveillance data,
and limited Reserve-specific hospital data from Kazakhstan preclude direct causal inference.
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Conclusion. Unjustified expansion of Watch and Reserve antibiotic use increases the risk of losing their effectiveness.
Rational prioritization of Access antibiotics, stronger hospital antimicrobial stewardship, microbiological diagnostics, and

AMR surveillance remain key post-pandemic priorities.

Keywords. Antimicrobial resistance; Reserve antibiotics; hospital care; AWaRe classification; antibiotic consumption;

antimicrobial stewardship; Republic of Kazakhstan.

Kipicne

AHTUMHKPOOTHIK  pe3ucTeHTTUTiK  (AMP)
Ka3ipri yakeITTa *)ahaHIbIK JCHCAYIIBIK CaKTay
KYHECiHE JKOHE MEAMIIMHAIBIK KOMEKTIH
TYPaKTBUIBIFBIHA ~ TOHETIH  €H  KypAell
KayinrepaiH Oipi peTiHae KapacThIPbLIaIb.
JIYHUEKY3UTIK JIEHCAYNBIK CaKTay YHBIMBI

AMT-HBl oneM XaJKbIHBIH JIEHCAYJIBbIFbIHA
TOHETIH OH HEri3ri KayilnTiH KaTapblHA
JKaTKbBI3a1b] [1]. JKahanneix aypynap

ayBIPTIATBIFBIHBIH Oaranaysl OoifbiHIIa, 2019
KBIIBI KeMiHzme 1,27 MIH odiM JKarJaubl

PE3UCTEHTTI  OAKTEPHUSUIBIK  [MATOTCHJEP/ICH
TYybIHJaFaH UHEKIUsIIapMEH TiKeJen
0aliIaHBICThI OoJraH, an AMP-men

OaiiIaHBICTBl ©JIIM KAFJAIapbIHBIH Kb
caubl 4,95 muH-ra xeTkeH [2]. 2016 xbuibl
KapusaIaHFaH  capanTaMaiblK  CIIEHapHil
OolbIHIIIA, TUIMAI IIapanap KaObuigaHOaraH
xarnana 2050 xbUIFa Kapail Kbl CalbIHFbBI
eniM caHbl 10 MIIH XKarjgaiira JeiiH JKeTyl

MYMKIH [2,3]. Hopire Te31M/li
MUKpPOOPTaHU3MJIEP/IH  Tapajaybl  Kazipri
MEIULMHAHbIH KETICTIKTEpiHE Kayill TOHIpIIl,
WHQEKITUSITBIK aypynapsl emMaey

MYMKIHJIIKTEPiH HIEKTENH1 ’KOHE XUPYPTHUSIIbIK
apanacyiap, XHMHOTEpanus >oHe Oacka ma

WMHBA3UBTI MpolLeAypaiap Ke3iHae Kayil-
KaTep/i apTTeipaasl [3].

AHTUMHKPOOTHIK PE3UCTEHTTUIIKTIH
KaJIBIITaCybl MeH TapajxyblHIA

aHTHOAKTepUANIBl TpernapaTTapibl YTHIMCHI3
KOJIZIaHy €pEeKIIe Poll aTKapadbl, 9Cipece aybIp
HayKacTap IIOFBIPJIAHFaH JKOHE KEeH CIEeKTPIi
AHTUOMOTUKTEPMEH OMITUPUKAIIBIK ~TEepaITHs
KEHIHEH KOJJIaHBIIaTBIH CTalMoHap
JKarIalbIHIa. Epexkiie aTaHAAYIIBUTBIK
TYABIPAaTBIH MOCENE€ — MYIbTUPE3UCTEHTTI
KO3ABIPFBITIITapIaH TYBIHJIaFaH
uHpeKIUsIIapabl eMAeyre apHaifaH JKOHE
«COHFBI ~ pE3epB» Tpemaparrapbl peTiHIC
KapacThIpbUIaThlH ~ Reserve  caHaThIHAAFbI
aHTUOMOTHKTEpAl KoyimaHy. Omapabl Heri3ci3
HEMece [IaMaJiaH ThIC Mailanany pe3uCTEeHTTI
mTaMAap/IbIH CENCKITUACHIH KEACIISTII, Y3aK
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Mep3iMJIi MEepCIeKTUBaAa JEHCAYIBIK CakKTay
JKYHECIHIH eMJIIK MYMKIHJIIKTEpiH TOMEHIETY1
MYMKIH.

COVID-19 mnanmemMusicel aHTUOHMOTHKTEPAL
YTBIM/IBI KonifaHy xoHe AMP-np1 Oakpuiay
MOceNeNiepiH  aWTapibIKTall  YIIBIKTHIPIBL.
XKorapel  Oenrici3mik,  CTalMOHAPIAPIBIH
mamaaaH ThIC KYKTeNyl JKOHE  Kelem
MUKPOOHOIOTHSITBIK JTMAarHOCTHUKA
KOJDKETIMIUTITIHIH IIEKTEYNIIIT1 *KarJaibIHaa
KOIITereH ennepne COVID-19 Oap
MalueHTTepre aHTHOAKTepUaNIbl  Teparus
JKarmai skoHe KeOiHe HeTi3ci3 TaralibIH/IaFaH.
JOIY nepexrepine coiikec, COVID-19-men
rocTUTAIM3AIUSIIaHFaH HAIUCHTTEePIIH
mamamen 75 %-bl aHTUOMOTUKTEp aliFaH, aj
pactanFaH OaKTEpUSUIBIK KOCAJIKbl HMH(EKIUs
TeK maMaMeH 8 % HayKacTa aHbIKTanFaH [4,5].
MyHnait COHMKeCCI3IIK KITMHUKAJIBIK
KOPCETKIIITepPMEH opJaiibiM HETi3/IeIMereH
MpOoQHUIAKTUKAIBIK ~ HEMECe  AMITHPUKATBIK
AHTHOUOTHK TaralbIHAAYABIH aWTaplbIKTal
KOJIEMIH KOpCeTeal, OYJI KOChIMIIIA CeEKTUBTI
KBICBIM TYFBI3BITI, PE3UCTEHTTI
MUKPOOPTaHU3MJICP/IiH KATBINITACYbIHA BIKITAJ
eTTi.

CoHbIMEH KaTap TaHJeMUs aHTHOUOTUKTEpre
PE3UCTEHTTI KO3IBIPFHIITAPMEH OalIaHBICTHI
aypyxaHalllUIIK HMHQEKIUsIapAblH  ecylMeH
Katap Kyp/ii, OyJ1 cTallnoHapiIapAbIH [IaMaaaH
TBIC KYKTEITyiIMEH, Kajapiap MEH
pecypcTapAblH TaNIIbUIBIFBIMEH, COHJal-aK
WHOEKIMSUTBIK ~ OaKbUIAyJIbIH ~ CTaHJIAPTTHI
HIapagapblHbIH ~ OY3bUTYBIMEH TYCIHAIpLIEIl.
Mpeicansl, AKIIl-Ta maHaeMUSIHBIH aiFaliKbl
KBUTBIHIA  AHTUOMOTUKTEPre  PE3UCTEHTTI
MHUKPOOPTaHU3MICPICH TyBIHIaFaH
TOCIIUTANBIBIK WHM)EKIHUIAD CAHBIHBIH JKOHE
oJlapMeH OaiyaHbICTBI ©MIM-XKITIMHIH 2019
KBIJIMEH CalbICTBIpFaHAa KeMiHae 15 %-ra
aptkanbl Tipkenai [6]. by gepektep COVID-
19 maHneMUSCHIHBIH, 9cipece CTalMOHApIIbIK
JICHCAYIBIK cakray JeHreline,
AHTUMHUKPOOTHIK PE3UCTEHTTUIIK CalaChIHIAFbI
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KOJIalCBhI3 ypaicrepain KaTaJn3aTophl naiinanany  OarnapiamaiapblH  JTaMBITY/bI

OOJIFaHBIH KOpCETE .

[Tocrmannemusiielk  ke3eHae AMP  kaymiHig
ayKbIMBIH TYCIHY XaJbIKapaJIbIK CasgCH KOHE
YUBIMIACTBIPYIITBLIBIK OacraManapbiH
KaHJaHyblHAa anbin  Kenai. 2024 KbUIbI
bipikken ¥Ynarrap ¥YiieiMbl bac AccamOinesicel
JNEHTeHIHAC JIopire TO3IMAUIIKIEH Kypecke
*ahaHBIK MIHETTEeMEHI KYIICHTYyTe apHAIFaH
YKOFaphl JCHICHIeT] apHaibl CAMMUT OTKI3LII1
[7]. XanblKapaJblK YHUBIMIAP JE€HCAYJIBIK
CakTay, BETEpHHApHs, ayblUl LIapyalllbUIbIFbI
KOHE KOpIIIaFaH OpTaHbI KOPFay callalapbIHBIH
KYLI-KIirepin OipiKTIpeTiH «bipryTac
nencaynsik» (One Health) TyxeippiMaaMacsix
iCKe achIpyIbl KaMTHUTBIH KEIICH1 >KOHE
CEKTOpApalIbIK TICULMIH KaXETTUIITIH —aTam
eryne [8]. 2024 xbuiFbl cascu AeKIapanusiga
2030 »xpuTFa Kapail ajgaM JeHCayJbIFbIHIA
KOJIZIAaHBUIATBIH AHTHUOWOTHKTEPIIH KEMIHJIEe
70%-b1H Access TOOBIHA KATKbI3y JKOHIHJET1
YKaHAPTHUIFaH skahaHIbIK HBICAHAJIbI
KepceTkinr oexiTinmi [7].

Kasakcran Pecniy6nukacsl YILIiH
AHTUMHKPOOTBIK ~ PE3UCTEHTTLIIK  Maceseci
e3ekTi  Oombim  Kama  Oepemi, ocipece
CTAIIMOHAPIIBIK MEIUITMHAIBIK KOMEK KOPCETy
KOHTEKCTIH/IE. COVID-19 MaHAEMHUSCHI
KE3€HIH]Ie€ aHTUOMOTUKTEP/11, OHBIH 1IITHJE KEH
CHEKTpPJl TpenaparTapAbl TYTBIHYABIH 6©cCyi
OaiKanabl, KeOlHece KETKIIIKTI KIMHHUKAIBIK
KepceTkimrepci3 Komnaneuirad. 2020-2021
KBITAPBl aHTHOAKTEPHAIIBI TIperapaTTapabl
KOJIJIaHy COHFBI JKbUITApJaFrbl €H IKOFapbl
JIeHTelre  JKeTil,  MaHAeMMsAra  JIEHiHTi
KOpCeTKImTepAeH achil TycTi. [lanaeMustHbIH
anmramkel  keseHaepinge COVID-19 eminge
KIAHUKAIBIK ~THIMOLIIN  J2JengeHOEreHiHe
KapamacTaH, a3UTPOMUIIMH KEHIHEH
Kongausuael [9]. Koceimina kayin ¢akTops
peTiHae JOKAayH KE3CHIH/IEe aHTHOMOTUKTEP/Il
peuentciz Oocaryra OaKbUIayIblH YaKbITIIA
ancipeyl 6onaer [10]. Ocwl chiH-KaTepiepre
xayan peringe Kazakcranma 2023-2027
KBUTApFa  apHAFAaH  MHKPOOKa  Kapchl
mpenaparTapra  pPe3HCTEHTTUIKTI  Texey
xeHiHAeri Xom kapracel OekiTuimi, O
CEKTOpapaliblK  CTPATETHUSUIBIK  IIapasiapibl
EHTI3y/[l JKOHE AaHTHOMOTHUKTEP/l YTHIMJIbBI

ac
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ke3aeim [11].
Ocpunaiiiia, cTanoHap KarAalbIHIa PE3EPBTIK

AHTHUOMOTHUKTEPAl KOJAAHYIbI JKOHE OHBIH
AHTUMHUKPOOTBIK PE3UCTEHTTLIIIK
KOPCETKIITEepIMEH  OalIaHBICBIH  Tajjaay

MaHbI3bl FBUIBIMH Opi MPAKTUKAIBIK MIiHAET
Oonbim  TaObuTaABl. Reserve caHaThIHIAFBI
mpemnapaTTapasl KOJJaHy YJITUIepiH 3epTTey
xkoHe AMP xkepcerkimTepiH OaramaymeH
YIITAaCTBIpYy KIIMHUKAJIBIK TOXiprOeHi
OHTAJIaHABIpYFa  JKOHE  AHTUMHUKPOOTBHIK
CTIOAPIIIUNTI  KYIIeWTyre  OaFbITTaFaH
BIKTHMaJ apajnacy HYKTEJepiH aHBIKTayFa
MYMKIHJIK Oepei.

3epTTeyain MaKcaThl

Ochl mONyIBIH MakKcaThl - Kaszipri ChIH-
karepiep MeH Kasakcran PecnyOnukachIHBIH
VWITTBIK KOHTEKCTIHE epeKIne Haszap ayjapa
OTBIPBII, CTAIlMOHApJIAP/a AHTUOMOTHKTEPI,

OHBIH 1riHage Reserve CaHATBIHIAFbI
npernaparTappl KOJIJaHy Typalibl JIepeKTepi
Tannay OKOHE  olapAbl  AHTUMHUKPOOTHIK
PE3UCTEHTTLUIIK KOpPCeTKIIITEepIMEH
CaJTBICTHIPY.

Ful1bIMH JKaHAJIBIFBI

oy eIy FEUIBIMA JKAHAJIBIFBI
AHTHUOUOTHKTEP/II TYTHIHY/IBIH KahaH/IbIK dKOHE
Ka3aKCTaH/IbIK JepeKTepin IMaHIEMUAFa
JIEHIHT1, MaHIEMUSIIBIK J)KOHE

MOCTIAHJEMUSIIBIK Ke3eHaep OoiibiHIma Oip
AHAINTUKAIBIK ~ KYpbUIBIMZA OipikTipir,
AWaRe xiktemeci, DDD/DID kepcetkimrepi
XKoHE 0achIM MaTOreHAepliH PEe3UCTEHTTLIIr
TYPFBICBIHAH CaJBICTBIPY/A. Reserve
CaHaTBIHAF bl npernaparTapabl
CTallMOHApIIapJa KOJJaHyFa MKOHE YIITTHIK
Kajgaranay JepeKTepiHAeri  OJIKbUIBIKTapFa
apHaiibl Hazap ayaapbUIIbl, KOPBITHIHIBLIAP
ceOen-calapiblK acepli JAQJenaey eMmec,
KIMHUKAIBIK ~ KOHE  YHBIMAACTBIPYIIBLIBIK
TOyeKeNep/ Il allKbIHAay MaKcaThIHAa Oepisii.
Marepuanjgap MeH daicrep

3eprrey nu3aiinbl. )Kahanapik geHree xxoHe
Kazakcran PecniyOnukaceinia
CTallMOHApliapJla  AHTUOMOTHUKTEPHi, OHBIH
imiHgae Reserve canatbIHAAFBI MpenapaTTapIbl
KOJIJTaHY/IbI KOHE OHBIH AMP
KOpCETKIITEepIMEH OalaHBICBIH  TajjayFa
apHaJIFaH KYpbUIBIMIAIFaH HapPaTHBTIK LIOTY
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Kyprizinmi.  Jlepekkesgepai  i3aey  MeH MeH Oakpulay Ke3eHi OOHBbIHIIA Cy3riiep
IpIKTeyiH  aIIBIKTBIFBIH  apTTHIPY  YIIIH KOJIZIAHBLIIBI.

PRISMA 2020 arpiH chI30aCBIHBIH KYPBUIBIMBI
OeiiMaeni; >KYMBIC KYHem IIoJay HeMmece
MeTa-Tajjay peTiHAe  KapacThIPhUIMANIbI.
omy xaTTamachl anfblH aja TipKeJIMereH
(PROSPERO/QSF).

Jepexke3nep :KoHe i34ey CTpaTerusicbl.
bubnmorpaduseik  i3gey 2025 KBULABIH
KBIpKYIeK-Ka3aH aitnapeinga PubMed, Web of
Science sxone Google Scholar smexTpoHIbIK
nepekTep 0azamapbeiHaa xypriziami. KocsiMina
Typae JyHHEeXY3iLTiK JIGHCAyNBIK  CakKTay
YHBIMBIHBIH (IJI¥/WHO), Aypynapabl
0aKplIay KOHE AIJBIH ally OpPTaIbIKTAPBIHBIH
(CDC), Eypomnansik aypyaapiblH ajjiblH a1y
koHe Oakpulay opraneirbiHbiH - (ECDC),
conmaii-ak bipikken ¥Yurrap Y#BIMBIHBIH
pecMu Matepuaiiapbl MeH AepekTep Oazamapsl
TangaHabl. YJITTHIK JCHreWmeri OeiiM yIIiH
Kasakcran PecnyOnukacsl JleHcaynbIK cakray
MUHHCTPJIITIHIH HOPMATHBTIK KOHE
TaNJaMaiblK MaTepUalgapbl, OHBIH IMIiHJAE
«2023-2027 >xpUgapra apHaJFaH MHKPOOKa
Kapchl TMpernapaTrrapra TO3IMIUTIKTI TEXey
YKOHIHJIET1 JKOJI KapTachl» MaiganaHbUIIbL.
[3neyre connaii-ak peTTeyI AeHreUIeri «cyp»

NEPEKKO3aep (HyCKaynbIKTap,
SMUJEMUONIOTHSIIBIK KaJaranay >KyHeJIepiHiH
ecenrepi, TangamMalbIK OroJIeTEHBAEP)
eHTi3U11, erep oJjapJa aHTUOMOTHUKTEpIl
TYTBIHY JKoHe/HeMece AHTUMHUKPOOTHIK
TO3IMIOUTIK OOMBIHINA JKUBIHTBIK  CAHIBIK

KepceTkimmrep O0NFaH Karaanaa.

I3ney cypanbicTapbl. [31ey crparerusuiapbl
OyneB omeparopiapbl MEH OpBIC JKOHE
aFBUIIIBIH TUIAEPIHAETI KUIT CO3/Aep/i KoaaHa

OTBIPBIN  KAJIBINTACTHIPBUIILI, OHBIH IIIIH/E
Kelecli  KOMOWHANMsUiap — MaiaaiaHbUIIbL:
antimicrobial  resistance OR  antibiotic

resistance, antibiotic consumption OR DDD
OR DID AND AWaRe, reserve antibiotics
AND hospital, healthcare-associated infection

AND antimicrobial resistance, Kazakhstan
AND (antibiotic use OR AMR).
PubMed  nmepextep  GasaceiHma  i3mey

oapeiceinaa MeSH-tepmunmep (Anti-Bacterial
Agents/therapeutic use, Drug Resistance,
Microbial, Hospitals) sxone >xapusutansiM TYpi
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IpikTey KoHe ajbIN TacTay KpUTepHiiiepi.
Tangayra 2019 xbuigan 2025 KbUIFBI Ka3aHFa
JEHIH JKbUITAp apalibIFbIHIA KAPUSIIAHFAH
peleH3UsTIaHFaH TYMHYCKAIbIK 3€pTTeyiep,
HIoTyJiap SKOHE MeTa-Tanjayiap, COHAal-ak
XaJIbIKapaJIbIK KOHE WITTBIK
SMHUIEMHUOJIOTUAJIBIK KaJarajay >KyHelepiHiH
(GLASS/ITY, EARS-Net/ECDC, CDC)
€CcenTepi MEH KUBIHTHIKTAPhI KOHE JKapHsUIaHy
KBUTbl OOMBIHIIA IIEKTEYCi3 PEeCMH peTTeyIl
Ky>KaTTap eHri3UIIi.

IpikTey kputepuili peTiHAe IepeKKe3aepe
AHTHOMOTUKTEPTI TYTBIHYBIH CaHIBIK
kepcetkimrepinin (DDD, DID monaepi xoHe
AWaRe xiktemeci OoiibiHIIa  OediHiCi)
JKOHE/HeMece 0acheIM OakTepHuaIbIK
MaTOTCHJCPAIH aHTUMHUKPOOTHIK TO3IMILIIri
TypaJbl IepeKTepliH OOTYbl KapaCThIPHLIIBL.
Tannaynan AHTUOMOTHKTEP/ I KOJIJTaHy
JKOHE/HeMece  aHTUMHUKPOOTBHIK  TO3IMIIIK
TaKBIPBIOBIHA KATBICHI JKOK JKapUsUIaHBIMIAD,
COHJIali-aK aHTHOAKTepHAAbl MpernaparTapabl
TYTBIHY ~ HEMeCe  MHUKPOOPTaHU3MICPIiH
TO3IMIUTIK KOPCETKIITepi OOWBIHINIA CAaHJIBIK
JIepeKTepAl  KaMTBIMAWTBIH  MaTepHajiap
(Heri3ri CTpaTerusIbIK >KOHE HOPMATHBTIK
KY>KaTTapApl KOCTIaFaHa) bl TaCTaJIbl.
KapusnaneiMaapabig KaliTajgaHynapsel
KOMBLIIBL, Olp  nJepekTep  MaccHUBiHE
HEri3JieiTeH  KalTalaHaThlH  JEepeKKe3aep
OoiFaH Karjaiina Tannayra €H TOJBIK 9pi
©3€eKTI HYCKAChl, 0aChIM TYpJe OacTamKbl ecen
HEeMece peleH3UsUIaHFaH MaKajia eHr13111.
Kepcerkimrep MEH aHBIKTaMaJIap.
AHTUOMOTUKTEPAl  TYTHIHY  XaJIbIKapaJIbIK
cranmaptThl kepcerkimrep — DDD (defined
daily doses, toymikTik m03a) sxone DID (1000
TYPFbIHFA IIaKKaHAarbl TAyJdikTik DDD)
apkpuTbl Oaramanasl, AWaRe (Access, Watch,
Reserve) xiktemeci OolibiHIIA OeiHICIMEH
Oipre. Heri3ri Hazap cramuoHap »XaraalbIiHIa

Reserve  caHatblHAarbl ~ aHTUOMOTUKTEPI
KOJIJTAHY bl TaJJIayFa ayaapbliIbl.

AHTUMHUKPOOTBIK ~ PE3UCTEHTTUIIK  OachiM
OaKTepHaIbIK MaToTeHICPAIH TO3IMAOl

M30JISATTAPBIHBIH Ylieci OOWbIHIIIA OaraaH[bl,
ously imringe Escherichia coli, Klebsiella
pneumoniae, METHUIALINHTE TO31M/I1



A KIMWHUKANBIK ®APMAKOJIOIMA

-

s KIMMHUYECKASA ®APMAKOJOIMA #1/2026
KSPH CLINICAL PHARMACOLOGY
Staphylococcus aureus (MRSA), conpaii-ak (DDD, DID, AWaRe KYPBUIBIMBI),

ESBL-nipoaykiusiaid TeiH
SHTEpoOaKTepusiap, YITTBIK KOHE
XaJIbIKAPaJIbIK Kajaranay KyHenepiHig
nepekrepi Herizime. Tanmay KIMHHUKAIIBIK
TYPFbIIaH MaHBbI3lbl MH(EKIHsS OLIaKTaphl
OoiibIHIIA XYPTri3iii (KaH aFbIMBI, 39D HIBIFApyY
YKOJITAphI XKoHE T.0.).

IonyablH  HITHAKENIK  KOpceTKilTepi.
Herisri HOTHXKEIK KOPCETKIII
AHTUOMOTHKTEPAl CTAIMOHAPIBIK KOIIAHYIBIH
YaKbITTBIK JKOHE KYPBUIBIMABIK ©3repicrepi,
conblH iminge AWaRe sxikTemeci OoifbIHIIA
Access, Watch sxone Reserve yiecrepi »xoHe
Reserve mpemaparrapblH KOJJaHy YpAici

ooimpl.  Kockimima — HoTwkenepre  0achbiM
OaKTepHaIIbIK HaToreHACePAiH AMP
KOpCEeTKIITei, sxkahaHIbIK JKOHE
Ka3aKCTaH/BIK YITIEPIiH YKCACTBHIKTAphl MEH
alBIPMAIIbUIBIKTAPBHI, COHIaM-aK
AHTUMHKPOOTHIK CTIOQPIIITHIT IeH
HMH(EKIHSIIBIK Oakpuiayra KaTBICThI
YUBIMIACTBIPYIIBUIBIK (paKTOpIIap HTi31IL.

VYakpIT apaJbIKTaphbI HIaPTTHI TYpae

KapacThIPBUIBIN, AWHAMHUKAHBI CHUMATTAy YIIiH
naiananplIAbl: MaHAEMUSFa JIEHIHIT Ke3eH
(2019 xpinra npeitin — 2020 xbpUTIBIH Oachl),
nmaHgemMus keseHi (2020-2021 xok.) KoHE
MOCTIAaHJAEMUSUIBIK ~ Ke3eH (2022  xpuigaH
Oacrar).

Jepexke3nepai ipikrey mpoueci. bacranksr
KapusaTaHbIMIApAsl IpiKTEey araylnapbl MeH
aHHOTALMSUIAPBIH TAJAAY HET131He XKYPri3uial,
OJlaH KeHiH MakalanapAblH TOJIBIK MOTIHJIIK
HYCKaJapsl OaranaH]Ibl. Hy6nukatrap
CKPUHUHT Ke3eHiHE JeiiH >KOHBbUIIBL. AJBII
TacTay oKarnaiiapel ce0enTepi KepceTiie
OTBIPBIN  TipKeNAl (CaHOBIK  JEPEeKTEepPIiH
0oMaybl, TaKbIpBIIIKA COMKec Kenameyi, Oip
JIepeKTep MAacCHBIH KaiTanam mnaijanany).
KopeiTeiHas! Tanaayra 29 n1epekkes eHri3uii.
JepekTepai aay :xkoHe oHAey. EHrizinrexn
KapusgaHbIMIapJaH  Kejecli  MaJiMeTTep
albIHABL:  OakbUlay JKbUIBI HeMece Ke3eHl,
3epTTeY KYPri3UIreH el HeMece oHIp, IEPEKKo3
Typi  (anFamkesl — Kajgaramay — JIepeKrTepi,
peleH3UsUIaHFaH  Makajla, peTTEeyIl €ece),
AHTUOMOTHKTEPAl  TYTHIHY  KOpPCETKIIITepi
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AHTUMUKPOOTBHIK TO3IMIUIIK KOPCETKIIITEPi,
KIIMHUKAJIBIK KOHTEKCT (CTAIlMOHAPIIBIK HEMece
aMOyJIaTOPHSITBIK JICHTEH), COHIali-aK
YUBIMIIACTBIPYIIBIIBIK  (pakTOpiap,  OHBIH
IIiHAe aHTHOMOTUKTEP/l YTBIMIBI KOJIJIAHY
OargapiamMalapblHbIH 00Ty JKOHE
MH(EKIUSIIBIK OaKbLIay IIapajaphl.

JlepekTepi cUHTe3/1€eY KIHE TAJAAY. 3epTTLY
IM3aiHIAPbIHIAFl  YKOHE KOJITAaHBUTFaH
WHIWKATOPJIAPAAFbl AalKbIH TeTePOTCHILTIKKE

OailIaHBICTHI dopManpapl  MeTa-Tangay
Kyprizimmeni.  Jlepekrepai  HappaTUBTIK
CHHTE3/Iey KOJJIAHBUIBIN, AHTUOMOTUKTEP/i

TYTHIHY JKOHE aHTHMHKPOOTBIK TO3IMALIIK

KOpCeTKIITepi  yakbIT  Ke3eHIepl  MeH
JICHCAyJbIK CaKTay CeKTOpJaphl OOWBIHIIA
CAIBICTBIPBULIBI, Al  HETI3Tl  HOTHXKeNep
TaKBIPBIITHIK OemimMaep OolibIHIIIA
KUHAKTAJJIBI.

Kayinciznik acnexrisiepi. Illony asceinna
KJIMHUKAJIBIK apajiacy KYPri3UIreH »OK oHe

MalMUeHTTepre KAaTBICTEI Kayinci3 ik
OKHFasapbl KaJIbIITaCThIPHUIMA/IBI.
Kayinciznik AQHAJIUTUKAJIBIK TYpPFBLIAH
OaranmaH/bpl: KE€H CHEKTpii JkoHe Reserve
AHTUOMOTHKTEPIH HET13C13 KOJITaHyZaH
TYBIHIAUTBIH ~ CENEKTHBTI  KbICBIM, €MJIK
MYMKIHJIKTEP/IH TapbuUlybl, MEIUIUHAIIBIK

KOMEK KepceTyre OailaHbICThl MHGEKIUsIap,
MUKPOOHOJIOTHSUITBIK TUArHOCTUKAHBIH KEIIIryl
JKOHE WH(DEKIMSITBIK OaKpLIayIBIH
KETKUTIKCI3/1ITT KapacThIPbUIJIBI.

Cananbl cblHM 0Oarajay KoHe JITHMKAJBIK
acnekrizep. 3epTTey J3aiHAapBIHBIH
reTeporeH IlIiriHe 0aiIaHBICTEI OapibIK
nepekkesaepre oprak (popmanbasr risk-of-bias
Kypasibl KOJJIaHBUIFaH >KOK. MHTepmperarus
Ke3iHJe 3epTTey IU3alHbI, JACPEeKKo3 Typi,
KOPCETKIIITEep/AiH aHBIKTaMachl, JEPEKTePIiH
CaJTBICTHIPMAJTBUTBIFBI JKOHE O31HJIIK ecern Oepy
HEMece KaJiaranay KyienepiHe ToH IIeKTeyep

carabIK TYpFbIJIaH eCKepuIl. Tek
KapUsUIaHFaH arperaTTajraH JIEPEKTEP
nalaNaHbUIFaHIBIKTaH, JKepPruliKTI  3THKa
KOMHTETIHIH MaKyJ1J1aybl KOHE

aKMmapaTTaHIbIPbUTFAaH KeJICIM TaJlal eTiIMel.
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AHBIKTaNfaH Xxasbanap

(n = 540)

CKPUHUHIKe AeliiH XOolbinabl:
ayénukaTTtap (n = 190);
6acka cebenTep (h = 15)

(n=

CKPUHUHITEH OTKeH Xasbanap
335)

ATaybl MeH aHHoTaLusCkl BolibiHLWA
ajbIHbBIN TacTangel (n = 255)

Tonblk MaTiHi anbiHbabl
(n=35)

TonelK M3TiHI cypaTbinFaH
XXapuanaHsiMpap (n = 80)

CoukecTikke GaranaHraH
TonblK MaTiHaep (n = 75)

Tonblk MTiHAI BaFanaynaH KeliH:
caHAbIK aepekTep ok (n = 28);
TaKblpbinka calikec emec (n = 12);
y, KalTanaHaTbliH AepekTep (n = 6)

HappaTHMBTIK CMHTesre eHrisinreH
nAepekkespep (n = 29)

1-cyper - Jlepexkesnepai ipikrey arbiabl (PRISMA 2020 xypbuibIMbIHA OeHiMIeNTeH)

Horuxenep

AHTHOUOTHKTEPI TYTBIHY KOHE
AHTUMHUKPOOTBIK PE3UCTEHTTUTIKTIH KahaHIbIK
ypaicrepi. Ilanpemusra gediHri  KeseHze
aHTUOUOTUKTEPI QNIEeM/IIK JeHreiae
TYTBIHYJIBIH TYPAKThl ©Cyi OailKaiabl: >Kajrbl
Kesemi maMaMeH 16%-ra apTTsl — 2016 KbUTFBI
29,5 mupa DDD-gan 2023 sxbutsl 34,3 muipna
DDD-ra peitin, Oyn opTama TOYMIKTIK
kepcetkimtin 13,7-nen 15,2 DID-ke neitin
ecyine coiikec kemeni. 2016-2019 >xpumapsl
TYTBIHY/IBIH ©Cyl Heri3iHeH TaObIChl TOMEH
KoHE opTara enjaepre ToH 6omabl (+9,8%), an
TaOBICHI JKOFaphl eNaeple KOpCeTKIMITEPIiH
TeMen/eyi Oaiikanab (—5,8%) [12]. 2018-2019
KBIIIAPBI-aK Access CaHATBIH]IaFbI
AHTUOMOTHKTEPIIH YJIeCl TaJJlaHFaH Ke3eHIEe
¥ xonpmanraHn keminge 60% HbIcaHAIIBI
JEHTeHIeH TOMEH OOJIBIT KaJJbl, ajl TYThIHY

KYpPBbUIBIMBIH/IA Watch CaHaTBIHAF bl
npenaparrap 6aceiM 6osbl [13,14].
2019  xbpuTFa  Kapailk ~ aHTMMUKPOOTBIK

PE3UCTEHTTUNIKTIH JKahaHABIK aybIPTIIAJIbIFBI
YKOFaphl JIEHTeilie CUMaTTansl: maMmamen 1,27
MJIH OJIM JKarmalbel TIKEJIEH  Te3IMIl
OaKTepHsUIBIK MHQEKIHsIIapMeH OaiaHbICThI
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0O0JIABI, aJ1 XKLl OaMIaHBICTHI ©J1IM caHbl 4,95
miH-Fa ketti  [2]. GLASS  xyleciHig
JEpEeKTepiHe ColKec, TMaHIeMHsFa JeHIHT1
KEe3eHJIe TO3IMIUTIKTIH MeAUaHANbIK JIEHTCH1
Escherichia coli YIIiH III OybIH
nedanocnopunaepine mamamen 42%-apl, an
MRSA ymuin mamamen 35%-nab1 Kypansl (76 en
nepektepi 6oibiHIIa). E. coli Ko3nplpran 30p
IIBIFApy  KOJJIAPBIHBIH ~ MH(EKIUSIaPbIHBIH
mamaMmeH 20%-bl CTaHZApTTBl NEPOPAIBIBI
Tepanusira xayam OepmereH, an Klebsiella
pneumoniae CE31IMTaIIBIKTBIH alKbIH
TOMEH/ICYIH, OHBIH IIIIHIAE KapOameHemaepre
TO3IMILTIKTI KepceTTi [ 14].

COVID-19 mnammemusicel ke3eHinme (2020-
2021 >xkK.) aHTUOMOTHKTEpPl TYTHIHYAAFbI
e3repictep Oipkenki 0osFaH koK. 2020 KbUTbI
TaObICHI HKOFapbl OipkaTap ennepne
AHTUOMOTHKTEPAl TaraWbIHAAYJbIH  KaJIIbI
CaHbl ANJBIHFBI )KBUIMEH CalbICThIpFaHaa 17—
18%-ra TeMeHETeH, all TaOBICKI TOMEH KOHE
oprama enaepae 2021 xpuibl KaliTagaH ecim

tipkenmai. 2021-2022 xpuigapsl  xahaHIBIK
TYTBIHY  KOpCeTKITepi  KaWTagaH  ecy
TpaekTopusicbiHa opanabl [12]. 2022 KbUIbl
GLASS  nepektepi  OoitpiHma (60  em)
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AHTHOUOTHKTEP/I TYTHIHYABIH MEIHAHATBIK
nenreiti 18,3 DID (apamwix 7,7-67,7 DID)
Kypazpl, €H *Korapbl KepceTkimrep OHTYCTIK-
[ereic A3us engepinge (~26,6 DID) sxone
eireic XKepopTa TeHisi enipinge (~23,0 DID)
Tipkenmui [ 14].

Crauuonapnap JeHTeriHIe MaHIeMuUs
keseHinae COVID-19 6ap mnamuenTTepre
AHTUOMOTHKTEPAl TarailbIHAAyIbIH >KOFApbI
YKULTIT] TIpKEI i, OyJ1 KOIOPTAIBIKTH HYKTEIIK
3epTTeylep HOTIKEeNepiMeH pactamraH [15].
ConblMeH KaTap MNaHACMHSIHBIH  EKIHIII
KBUIBIH/IA aypyXaHAIMUTIK WH(EKIUsIIapabIH,
OHBIH IMIIHJE TO3IMII MUKPOOpPraHU3MICPACH
TYBIHIAFaH SKaFdaiapablH ecyl OalKambl
[16]. TaraiipiHmay  KYpBUIBIMBIHAA  KE€H
CHEKTpPJII TMpenaparTap/blH, OHBIH IIIIH/IE
MakpoauaATepaiH (ocipece aszutpomuiun), 11
OyBIH e aToCoOpUHICPIIH JKOHE
(bTOpXHUHONOHIAPABIH Yieci apTThl;, 2020—-2021
KBUIAPBl MAKPOJMATEPI TYTHIHYABIH ©cCyl
COVID-19 CBIPKATTaHYIIBUIBIFBI
TOJIKBIHAAPBIMEH Koppensiuusianasl [17,18].
2022 KbUIABIH KOPBITBIHIBICHI  OOWBIHINIA
Access caHaTBhIHIaFbl aHTUOMOTUKTEPAIH YJIeCl
)kahaHaplK KejdeMHIH 1amMaMmeH  52%-bIH
Kypanbl, at Watch caHaTeIHIaFBI TIpemapaTTap
45%-man acThel; Access OOMBIHIIIA MaKCATTBI
kepcetkimrepre 60 ennid Tek 19-b1 FaHa KETTI.
2023  xpuFa  Kapail =~ aHTHOMOTHKTEpl
xahaHIBIK TYTBIHY J€HIedl NaHAEeMHUsFa
JeWiHT1 KepCceTKITepAeH achil TycTi [12].
[TocTmanIeMUsITBIK Ke3eHJIe TYTBIHY
KYPBUIBIMBIHBIH Watch CaHaTBIHAFbI
AHTHOWOTHKTED JKaFbIHA BIFBICYBI CAKTAIIIBI, aJl
Access yneci KETKUTIKCI3 JeHTrenae KaJiabl
[14]. backim marorenaep OOMBIHIIIA TOIMILTIK
yieci korapbl Kyhinge cakrtangsl: 2020-2022
KbUTIAphl KaH arbIMbiHaH Oeminren E. coli
M30JITTapbIHBIH  KapThicbiHAaH —actambl 111
OybIH 1iedanocnopuraepre To3iMal 6omasl, K.
pneumoniae  WTaMAapbiHbIH ~ Oip  Oediri
KapOareHeMasanap oHIIPeTiHI aHBIKTAJIIBI, ajl

MRSA neHreifi TypakThl TypAe KOFaphbl
KepceTkimrepae caktaiael [1,14].  ¥xkcac
ypaicrep Eypomnaiblk  3HHIEMHOIOTHSIIBIK

Kajarajay JepeKkTepiMeH ae pactainasi [19].

Kazakcran PecryOkachIHIaF bl
AHTUOMOTHKTEPAl Takgamany xoHe AMP
OoiiblHIIa YNTTHIK Jepektep. Ilannemmusra
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neitinri kezegae Kaszakcran PecrryOnmkaceiaga
xKyemk antubmormkrepai  (JO1)  sxanmbl
TyThiHy pgeHredi 12-13 DID (2019 xbur)
mamachkiHaa OaranaHibl. TYThIHY KYPBUIBIMBI
Watch  canaTelHOarbl  aHTHOMOTHKTEPIIH
OachIMIBIFBIMEH CHIIATTAIABI JKOHE Access
ynecinin 2017-2019 xpuiaaps! mamames 39%-
naH 30%-ra aeiiH ToMeHaeyl OaKabl.
[Mangemus ke3eHiHIe Kanmbl kKepceTkim 2020
*bUTbl 14,47 DID eH >xorapbl IEHIeHre *KeTTi,
2021 *xblIbl XKOFaphI IEHI€H1e CaKTal bl )KOHE
2022 xbuiel 10,87 DID-ke neiiiH ToMeHAE;
2019-2022 xpuimap apajbIFBIHAAFBl OpTAalla
KbUIIBIK e3repy KapkbplHbl AAPC = —2.45%
Kypazsi [9].

2020-2021 KBUIIApPBl  €IJie  ©H  JKui
KOJIIAaHBUIFaH aHTUOMOTUKTEP a3WTPOMMIIHH,
e TpuakcoH xoHe UNpPOoQIIOKCAH OOJIIbI,
onapabiH Oapibirbl Watch caHaThiHA JKaTaIbl
[9]. Cranuonap ’KarganpIHIa
WHTHOUTOpIapMEH KOpFallFaH MEHUIULTHHICD
MEeH KapOameHemepi KOJNAaHYAbIH KEHEH1
Oalikainpl, AKTOO€ KalaCBIHAAFhl KOIICAIAJIbI

CTalMoHapapablH OipiHae Access
caHaTbIHAAFbl aHTUOMOTUKTEpAiH Yiect 2019
KBUIFBI  mamamMeH  39%-man 2020-2021

Keimapel 22—28%-ra JeliH TOMEHJIETCH, all
Watch yneci 72%-ra peiiin aptkan [18].
¥nrTeik  geHreiae Watch — camaTBIHIAFEBI
npemnapartap 2019-2023 xbinnap 0oiibl 6ackiM
Oonmpl, all  OChl  TONTarbl €H KUl
TaraubIHIAIATBIH oec aHTUOMOTHKTI
KaObu1IaraH marnueHTrep canbl 2019 KbUTFBI
mamaMeH 72,6 mbiHHaH 2023 xbuiel 94,6
MBIHFA JICHiH apTTHI [9].

[MoctmangeMusiblk  Ke3eHae Kaszakcranpga
Access caHaTbIHJaFbl aHTUOMOTUKTEP/IIH YJIecl
TalJaHFfaH Ke3eHae Koaganbutran — 60%
HBICAHAJIBI JIEHTE€HIEH TOMEH OOJBIN KaJabl,
Watch to0BI OackiMabIKKa e Oonabl. Reserve

CaHATBIHAAFbl ~ AHTUOWOTHUKTEPII  KOJIJIaHY
JKaJITIBI arFaHga IIeKTe Y1 JIeHren e
CaKTaJFaHbIMEH, OJIapJblH OIpTiHAEN apTy

ypaici OaiKanabl. AJNFAIIKbl MEIUIIAHAIBIK-
CaHWTAPHUSIIBIK KOMEK JICHICHiHe apHaiFaH
MOJIETBACY HOTHXKeJepi OoiibIHIIA,
WHEPIUSIBIK creHapuii ke3inae 2030 >xputra
Kapait Access yneci mamamen 34%-ra neiin
temenien, Watch yneci 65%-aan acybl MyMKiH

[20].
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Cexropmap OediHiCiHAE TYTHIHYIBIH HETI3Ti
KoeJieMi aMOYJaTOPHSUIBIK JEHIelre TueciIl

Oongel, amaiima 2020-2021 xeuImapsel  ipi
aypyxaHaJapIbIH UH(EKIUSITBIK
CTaloHapJapra Kaiita OeliimMenyine

OaiflaHBICTHl CTallMOHApiapAa KEH CIEKTPIl
aHTUOMOTHKTEpPAl TaralblHAAy KYPT apTThl
[18,21].

Kazakcran PecnyOnukaceIHgarsl
AHTUMUKPOOTBIK PE3UCTCHTTUINIK OOWBIHIIA
nepektep ¢parmeHtapisl cunarka ue. Komma
O0ap Jepekke3lep CTallMOHAp >KarJalbIHIA
MRSA, ESBL-mipoayKusutai ThIH
sHTepoOakTepusiap, conmaii-ak E. coli xone
K. pneumoniae YIIiH I OybIH
nedamocnopuHepine JKOHE
GTOpXWHONOHIapFa TO3IMIUTIK JICHIeHIHIH
YKOFaphl eKeHiH KepceTeni [14,22].
Kahanaplk koHe YITTBIK ypaicTepai
caapicThipy. JKahanaplk  KoHE  YITTBHIK
JIEpeKTepAl  CaNBICTBIPY  YKcac  yiriiepii
aHBIKTAJbl: TMaHJIEMUSFA JIEHIHT1 Ke3eHIe
aHTUOMOTHKTEPI TYTBIHY/IbIH HKOFapbI
0azanbik  geHreiti, 2020-2021  >xpuTHaphI
TaralbIHAAY KYPBIIBIMBIHBIH Watch
CaHATBIHAAFbl AHTUOMOTHUKTED >KaFblHA alKbIH
BIFBICYBl  JkoHe  2022-2024  xpulnapsl
KOPCeTKIIITEep/AiH  illiHapa  TYpaKTaHYBI.
ConbiMeH Kartap, »kahaHablK JeHreiiae ne,
Kazakcran PecnyOnukaceiHga nga  OackiM
OaKTepHaIbIK naToreHep OoiipIHIIA
TO3IMIUTIKTIH ~ JKOFapbl  yjeci  caKTaljbl
[1,9,12].

Tankel1ay

XalpIKapanblK KOHE YITTHIK  JIepeKTepni
canbicTelpy  COVID-19  maHaeMusiChIHbIH
aHTHOaKTepuanIpl Tepanusi TKipubeci MeH
AHTUMUKPOOTHIK PE3UCTEHTTLIIK
JTUHAMUKACBIH/Ia MaHBI3IABl OETOYpHIC Ke3eH
OonranbiH  kepcereni.  COVID-19  6Gap
MalMEHTTEPAE  pacTajafaH OaKTePUSITBIK
KOCAJIKbl HMH(EKUMATapAbIH O KULIII TeMeH
OosrraHbIHA KapamacTaH, KITMHUKAJTBIK
TOXipudene aHTUOMOTUKTEPI1 Karmau
TaFalbIHAAY CaKTajaabl, Oyl OaKTepUsIIBIK
NOMYJSLUSUIapFAa  CEJEKTHBTI  KBICBIMHBIH
KYIICIOIHE  JKOHE  Te3IMAI  IITaMIapiablH
TapalyblHa BIKMAT €Tyl MYMKIH €KeHiH
kepceteni [23,24].
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Kazakcran PecriyOnukacs! yIriH e ykcac ypaic
ToH: 2020 >KbUTB aHTUOMOTHKTEPA1 TYTHIHYIBIH
Kypt ecyi, 2021-2022 >xpumapsl KOFapbl
JEHTCHTIH CaKTalybl )KOHE KYPBUIBIMHBIH KEH
CHEKTpJIi TpemapaTTap KaFblHA  BIFBICYBI
OaliKa kL. Monenbaix Oaranayinap
AHTUOMOTHKTEPl KOJNJIaHy cascaThl OOMbIHIIA
MakcaTThl mapanap OoJIMaraH >karmaiimga Oy
©3TepICTepIH  TYPAKTaHBI Kaly KaymiH
KepceTeal. ATajaraH YpIICTEp TaHIESMUSHBIH
eKIHII O KBUIBIHAA HMH(PEKIUATIBIK Oakpliay
KOPCETKIIITEPIHIH TOMEH eyl MEH
aypyXaHallIJIiKk ~ MHQEKIMsIIapAslH ~ ©CyiH
CUTIATTAUThIH  XaJBIKAPAIBIK  JICPEKTEPMEH
corikec keneni [25].

AHBIKTaJIFaH e3repicrep TEK
TaraibIHIayJIapIbIH HKAJITIBI KOJIEMIiHIH
apTybIMEH FaHa eMeC, TYThIHY KYPbUIBIMBIHBIH
TpaHcopManmsICBIMEH /i€ CHUIATTAIBL
Kermreren ennuepae, COHBIH 1IiHIe
Kazakcranma, Watch canareiHa JKaTaThIH
Makponuarep, III OybiH 1edanocnopunaep
XKOHE PECHUPATOPIBIK (PTOPXHHOIOHIAAPIBIH
yieciHiH apTybl Oaiikanael. [laHaeMUSHBIH
OacTanmkbl  Ke3eHiIHAe OyFaH  KEKeJereH
aHTHOAKTepuaNIbl MpenapaTrTapiblH, acipece
AQ3UTPOMUIIMHHIH, BIKTUMal BHPYCKa KapChl
HEMece MMMYHOMOMIYJISTOPJBIK oCepi Typabl
Oomkamaap BIKMAT €TTI, ajlaijna Oyl KeiH
paHOMU3alUsIIaHFaH KJIMHUKAJTBIK
3eprreynepae pacranmansl [26]. JlerenmeH,

KIIMHUKAJIBIK TOXKIpUOEHIH WHEPLUSACHI,
OAKTEPUSITBIK JKOHE BUPYCTHIK
WH(DEKIHsIIapabl Kelen XBIpaTy
MYMKIHJITIHIH ~ [IEKTeyJIUlir,  CoHJal-ak
MUKPOOHUOIOTHSLITBIK 3epTTeyNepaiy

KOJDKETIMIUTITIHIH TOMEHJIIT AMITUPHUKATIBIK
TaFalbIHAAyIapAbIH KOFaphl JICHIEHiH cakTamn

TYP/BI.
Koceivma ¢bakTopnap peTinze
CTallMOHAPJIAPIIBIH [IaMaJaH ThIC JKYKTENyi,
AKOCTIapIIbI 3epTXaHAIBIK KbI3METTIH
KYMBICHIHBIH Oy3BUTyBI ~ JKOHE aysIp
NAlMeHTTepAe  OMIUPUKAIBIK  TeparusFa

KOPCETKIMTEPAiH KeHero1 acep eTTi. JKahauapik
nenreiine Oyn 2020-2022 sxpuigapel KenoOip
AHTUOMOTHKTEP KJIACTAPbIH CATYIBIH OCYyIMEH
Karap  Kypai, Oy1  (apmaneBTHKAIBIK
JEpeKTEPIi Tangay HOTWIKEJIEPIH/IE
kepcerinreH [17].
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JKanmer anranga, atanrad (akTopiap TYTHIHY AHTHOUOTHKTEPJII  YTHIMCHI3 KOJITaHY bl
KYPBUIBIMBIHBIH Watch CaHaTBIHIAF bl azalTyaarel JKOHE TO3IMIUIIKTIH ecy
IpernapaTrTap >KarblHa TYPAKTbl BIFBICYBIH, aj KAapKbIHBIH OasynaTynarbl THIMIUTIT Kyheni
Oipkarap CTalMoHapiapa Reserve IOJyJap MEH IKMHAKTaJFaH 3epTTeysiepie

CaHATBIHIAFBl AHTUOMOTHUKTEPAIH OipTiHAemn
KOJIZIAaHBUTYBIH TYCIHAIpYTe MYMKIHAIK Oepe/,

Oyl  aHTHUMHKPOOTHIK  PE3UCTEHTTLIIKTIH
KaJbIITacybl — TYPFBICBIHAH  eNeysi  Kayil
peTiHIe KapacThIPbLIA/IbI.

COVID-19 MaHIEMHUACHI CTaImoHap
JKarIafibIHIar bl WH)EKIHSITBIK OakpLIAYy
JKYMECIHIH oJICI3 TYCTAaphlH aWKbIH KOPCETTI.
Kepeyerrik ~ kopabl — Kaiita  OeHiHzey,

MEIUIUHAIIBIK IIEPCOHANT MEH KEKE KOPFaHbIC
KYPaJIJapbIHBIH TANIIbUIBIFbI, COHIAN-aK aybIp

arbIM/IaFbI HMAIUEHTTEPC WHBA3UBTI
apanacynapasiH xui kyprizimyi MRSA, VRE
KoHe ©Oacka Ja Te3IMIl IaToreHaAepiAcH

TybIHIaFaH WHQEKIUUIapabpl Koca ayFaHia,
EKIHIIIUTIK HO30KOMHAJIJBIK MH(EKIUAIapIbIH
JaMy KaymliH apTTHIPYbl BIKTUMaT OOJIIBI.
AKIII-TIH ~ YATTBIK  AHHAEMHUOJIOTHSIIBIK
KaJarajiay JKYMECiHIH JIepeKTepiHe Ccolkec,
2020 xbITBI JKOHE OJaH KeWIHT1 Ke3eHIe
MEIUITTHATBIK KOMEK KepceTyMeH
OaiiaHpICThl MH(EKUUIAP KOPCETKIIITEPIHIH
alTapJIbIKTail ecyl TIPKeNi, OyJl oJapbIH

KOIDKBUIIBIK ~TOMEHAEY YpIICiHeH KeMiH
OaiiKaJ bl [25]. MyHnait
YUBIMAACTBIPYIIBUIBIK ~ YKOHE  KIMHUKAJIBIK
bakTopiap, TOCIUTAIN3AIUS Y3aKTHIFBIHBIH
apTybIMEH Oipre, aHTHOaKTepUa bl
TEpanmusHBIH ~ CHEKTPi  MEH  Y3aKTHIFbIH
KEeHENTyre bIKHasl eTil, CeJIEKTUBTI KbICBIMIIbI
KYIIEHTII, TO3IMILTIKTIH KaQJIBIIITACYbIH

KeIeAeTyl MYMKiH OOJIIBI.

IIpakTHKAABIK MAHbI3bI

ATBIHFaH HOTIDKEJNEp YITTHIK JCHCAYIBIK
cakTay >KyHeci YIIH TikeJIed KoaaaHOabl

MaHbpI3fa We. bIpiHIIIIeH, KIMHUKAIBIK
XaTTaMasapIsl XKaHAPTY, TePAITHSTHBI
Je3cKaanusiayabiH KEPriTiKTi

QIITOPUTMJIEPIH E€HT13Y J)KOHE aHTHOAKTepUaIbl
eMJIey KypCTapbIHbIH Y3aKTBIFbIH JKYHeTi Typie

ayTUTTeY apKbUIBl  CTAIIMOHAPJIBIK  JKOHE
aMOyIaTOPUSLITBIK IeHrenae Access
CaHATBIHIAFBl ~ AHTHOMOTUKTEPIIH  YJIECIH

MaKCaTThl TYpJe KaJlblHA KEJITIPY Kaxer.
AHTHMHUKPOOTHIK CTIOAPILITHIT
OarapiIamManapblHbIH (AMS)
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Kepceriirex [27].

ExinmigeH, AHTUOMOTUKTEP I SKaJIIbI
TYThIHYZ1a aMOyJIaTOPHUSIIBIK CEKTOPABIH Yieci
JKOFapbl E€KEHIH €CKepe OTBIPBI, KeaAem
peCTIUpaToOpibIK ~ BUPYCTHIK — MHQEKIHsIIap
Ke31HAEe JMAarHOCTHKAIBIK aIrOpUTMICP.IIH
MaHbI3bI 30p. OFaH KIMHUKAIBIK HETi3eNTreH
xKargaitnapaa okenen Ouomapkepiepai  (C-
PEaKTHUBTI aKybI3, MPOKAIBIIUTOHHUH JK9HE T.0.)
YTBIMIBI TalJanaHy, COHJai-aKk pEeLeNTTIK
OaxpLIay/ bl KYLIEUTY JKaTazbl, Oy
«IPOHUITAKTHUKAIIBIK) KOHE Heri3ci3
TaralbIHAAYIAP/IbI A3aUTYFa MYMKIHIIIK Oepei
[28]. ConbiMen karap, One  Health
TYKBIPBIMIAMACHl  afCHIHIIA  CEKTOpapaIbIK
KaJlarajayiarbl allIaKThIKTapbl KO0 KaXkeT,
OHBIH e JICHCAYJIBIK cakray,
BETEPUHAPUS, arPOOHEPKICINTIK CEKTOP KIHE
OKOJIOTHSUIBIK ~ MOHHTOPUHT  apachIHAAFbI
KepceTKilmTepai yuaecripy, Oyn «bipryrac
JeHcayNbIKy OoifbiHma 2022-2026 xbpUTaapra
apHanFaH bipieckeH iC-KUMBLT >KOCTIapBIHBIH
KaFruagapbiHa colkec keuemi [29].

Kamner anranma, COVID-19 nargeMuschbl
QHTUOMOTHKTEPAl  KOJIJAHYAAFbl  KOJIANCHI3
YpaicTepIiH KaTaJlu3aTOpbI 0011bI:

MHPEKIUSIIBIK ~ OaKbUIayABIH QJICipeyl MeH

JUArHOCTHKAAAFbl  KiJipicTep JKaraalbIHIA
TaralbIHAANATBIH ~ Ipernaparrap KeJieMiHIH
apTysl KOHE CHEKTPIHIH KEHelo1

MHUKPOOPTaHU3MIIEPTe CENEKTUBTI KBICHIMIIBI
kymeiTTi. CoHbIMeH Oipre Oy ypaicTepaiH
CaKkTalybl MIHICTTI eMec. AHTUMHUKPOOTHIK
CTIOAPAIIUNTIH MakKcaTThl OariapiaManapbiH
icKke achIpy, Kamarajay KYHelepiH KaJblHa
KENTIpy JKOHE CEeKTOpapaliblk YHJIecTipy
AQHTHOMOTUKTEPAI  TYTBIHY  KYPBUIBIMBIH
Kayirnci3 npoduibre KaidTa KeNTipyre oHe
AHTUMHUKPOOTBHIK PE3UCTEHTTLIIK
JMHAMUKACBIH TYPAaKTaHABIPYFa MYMKIHIIK
oepei.

3eprTeyain mwexkTeyaepi

byn monynpin Oipkarap miekteynepi Oap.
BipiHminen, oy ajnabH ana TipKeIreH xyieni
II0JTy €MeC, COHABIKTaH JIEPEKKO3EP Il IpIKTEY
KOHE HKAPHSUIAHBIMABIK BIFBICY TOYEKEIiH
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TOJNIIK  JKOKKA IIbIFapy MYMKIH  eMec.
Exinmigen, i3aey PubMed, Web of Science
xoHe Google Scholar nepexkopiapbiMeH
mekrtenai; Google Scholar HoTmwxenepiHiy
KAWTaJaHFBIITBIFEI  TOMEH, al  TOYeJNCi3
KOCapJlaHFaH CKPUHUHT TIEH JCPEKTEepIl aly
pocimi KyKaTTalMaraH. YIIHIIIACH, OapIibIK
nu3aiiHgapra OipbiHFail (Gopmanbasl risk-of-
bias Garanmaysl KoanaHbUIMaabl. TepTiHIIiIEH,
DDD, DID, AWaRe ynecrepi, maroresuaep,
KIMHUKAJBIK ~ OpTaJiap JKOHE  Kajarajay
aHbIKTaMasapbl OoiBIHIIIA alKbIH
reTepOTeHAUTIK CaH IBIK O1pIKTIpYTre MYMKIHIIK
oepmeni. becinminen, Ka3zakcran OolibIHIIA

AMP  nepektepi  ¢parmMeHTapibl, an
CTalMOHAPIIBIK Reserve-crniennpukaibik
KepCeTKimTep HICKTEYITi. CoHIbIKTaH

aHBIKTAJIFaH KaTap )KYPETiH YPAICTEeP/Ii TiKeIeh
ceber-caapibiK OailimaHbIC petiHme
TyciHAipyre O0NIMaiIbI.

KopbITbIHABI

XKyprizinrex Tangay nanjaeMusira AeMiHri ;koHe
ocipece maHaeMus Ke3eHiH 1€ aHTHOMOTUKTEPI1
TYTBIHY  KYPBUIBIMBIHBIH ~ K€H  CHEKTpIi
npenaparrapra, HerizineH Watch canatbiHa
Kapail BIFBICKAHBIH KOPCETTi, COHBIMEH KaTap
CTalMoHap JKaranbIHIa Oipkarap
JepeKKe3aepae Reserve CaHaTBIHAFbI

AHTHOMOTHKTEP/II KOJJAHYIBIH ©Cy YpAici
cumartairaH. bynm  e3repicrep xahaHABIK
neHreiine ne, Kaszakcran Pecmybnukaceiama na
OaceiM OakTepHaIbIK MATOTCHICP apachIHIa
AQHTUMUKPOOTHIK PE3UCTEHTTUIIKTIH TYpPaKThI
YKOFaphI JICHIeHIMEH KaTap XKYyp/i.

COVID-19 MAaHIEMHUACHI aHBIKTAJIFaH
KOJIaHChI3 YpAiCTepIiH BIKTHMAJT
KaTalu3aTopel  peTiHae KepiHai, cebeOi

AMITUPUKAIIBIK aHTHOAKTEPHAIIIBI TePATTUSHBIH
KCHEI01 JKOHE CcTalmoHapiapaa WHOEKIIHSUITBIK
OaKpLIAYIbIH QJICIPEYl CENeKTUBTI KbICBIMHBIH
KYIICIOIMEH KaTap KYpIi. AJBIHFaH JepeKTep
AHTUOMOTHKTEP/II, OCIPECE «COHFBI PE3EPB»
MpernapaTTapblH YTBIMCHI3 KOJIJIAaHY OJIApIbIH
TUIMJIUTITIH KOFAITY KaymiH apTThIPaThIHBIH
KepceTe/i.

Ocebiran OalIaHBICThI AHTUMHUKPOOTBIK
CTIOAPIIIUINTI KYIICUTY, AcCess CaHATBIHIAFbI
AHTUOUOTHKTEP/IIH YJECIH KalllblHA KENTipy
KOHE  AHTUMHKPOOTHIK  PE3HCTEHTTLIIKKE
SMUAEMHUONOTHSUIBIK ~ KaJaranayabl  J1aMbITY
OolipiHIIA >Kyiieni mapanap OacblM OarbITKa
aiiHanmazpl. ATanFaH TOCUIAEPIl ICKE achIpy
MNOCTIAaHIECMUSIIBIK KE3CHJIE AMP
JTAHAMHUKACHIH TYpaKTaHIbIpyFa JKOHE
JICHCAYJIBIK CaKTay KYWECIHIH TYPaKThUIBIFBIH
apTTHIPYFa BIKMAJ €Tyl MYMKIiH.
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JNEKJTIAPALIUAJIAP

ITHKAJBIK MAKYJ/IAy 2KJHE 3epTTeyre KaTbICyFra KejiciMm

oy Tex >kapusjaHFaH J>XHHAKTAJIFAaH JEPEeKTepre HEri3feii KOHE NalUeHTTEPMEH Hemece
3epTTeyre KaTbICyIIbUIADMEH TiKelnell e3apa opekeTTecyni, OHOJOTHUIBIK  MaTepuallibl
naianany bl Hemece epoec AepeKTep il OHIey Al Ko3aereH oK. OcbiFaH 0ailIaHbICThI )KePTUTIKTI
ATHKa KOMUTETIHIH MaKyJ1/1aybl )KOHE aKIMapaTTaH IBIPBLUIFaH KeNliciM ay Tajar eTiIMe/I.
Kapusaayra keiicim

KonnanbuiMaiiisl.

Kayincizaik

ABTOpiiap KJIMHUKaJBIK apajiacy oKyprisreH koK. Komkazbama Kayinci3nik —Mmacenesnepi
aHTUOMOTHKTEPJl  HEri3ci3  KOJJaHyJaH  TYbIHAAWTBIH  CEJIEKTUBTI  KbICBIM,  Reserve
IpenapaTTapblHbIH THIMIUITIH KOFaNTy Kayli, MEAMLUHAIBIK KOMEK KepceTyre OailaHbICThI
MHEKIUIIAp JKoHE WHPEKIUSUTBIK OaKblIayAblH YHBIMIACTHIPYIIBUIBIK MIEKTEYIepl TYPFHICBIHAH
TaJJaH]Ibl.

Mynaenep KaKThIFbICHI

ABTOpIap KapusiIayabl Tajar eTeTiH MYJie]ep KaKThIFBICBIHBIH )KOK €KEHIH MATIMICH 1.
Kap:kbLianasipy

3epTTey MEMJIEKETTIK, KOMMEpLMUIBIK HeMece KOMMEPLUMSJIBIK eMec YHWbIMIapJaH MaKcaTThl
KapKbUTAHIBIPY AJIFaH KOK.

JepexTepain KoxeTiMALTIri

HappaTuBTik cuHTe3 YILIIH MaiilalaHbulFaH OapiblK JAepeKTep Makaja MOTIHIHIE KOHE cliTeMe
KacalFaH >KapusUlaHbIMJapJa KaMmTeUrFaH. OChl IIONY asChIHAA OacTamKbl JEpeKTepiH >KeKe
KAJBIFA KOJDKETIMII )KUBIHTBIFBI )KaCaJFaH KOK.

ABTOpJIapAbIH YJIeci:

LII.M. Moiibin0aeBa - 3epTTey TYKBIPBIMIAMACHIH 931pJICY; d/liCHaMa,; 3ePTTEY XKYPri3y; AepeKTep i
Oackapy, Gopmainabl Tanjaay, Kojka30aHbIH OacTankbsl HYCKAachlH JalbIHAAYy; KOJDKa30aHbl KaiTa
Kapay JKOHE pelakLiusiay.

9. ATBIMTAliKbI3bl - O/liCHAMa; 3epTTey JXXYpri3dy; aepekrepii Oackapy; GopMmangsl Tangay,
KOJIKa30aHbIH 0acTanKbl HYCKACHhIH JalbIHIAY.
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A.M. AcaH - oficHaMa, HOTMXKEJEpAl BaJHIALMUIAY; FBUIBIMH KETEKIIUTIK, KOJhKa30aHbl KalTa
Kapay ’KoHE pellaKIusay.

A.M. AHaplek - 3epTTey KYpPTi3y; AepeKTepi Oackapy; BU3yalu3alus, Koykaz0aHbl KailTa Kapay
KOHE pellaKIusay.

Bapnbik aBTOpiap KomKa30aHBIH COHFBI HYCKACHIH OKBIN, MaKyJIaJbl )KOHE JKYMBICTBIH OapiIbIK
aCHeKTIIepi YIIiH KayanKepIIUTiK aayFa KeJiCTi.

JEKJIAPAIIUA

JdTHYecKoe 0100peHne 1 corjiacue Ha yyacTue

O030p OCHOBaH HCKIIOYHTEIIBHO Ha OMYOJMKOBAHHBIX AarperMpoOBaHHBIX JIaHHBIX H HE
MpeAyCMaTpUBaJl B3aUMOJICHCTBHUSI C MAIUEHTAMH WM YYaCTHUKAMU UCCIICIOBAaHUM, UCTIOIb30BAHUS
OMOJIOTMYECKOr0 MaTepuaia Ju00 oOpabOTKH MepCOHANIBHBIX JIAHHBIX. B CBS3W ¢ 3TUM 0J100peHue
JIOKQJIBHOTO ATHYECKOTO KOMHUTETA U TIOJTy4eHHEe HH(POPMUPOBAHHOTO COTIIACHS HE TPEOOBAIHCH.
be3onacHocTh

ABTOpBI HE MPOBOAWIN KIMHUYECKUX BMEIIATENILCTB. BOmpockl 0€30MacHOCTH aHAIU3UPOBAIIUCH C
Y4ETOM CEJICKTUBHOTO JaBIIEHUS! IPU HEOOOCHOBAHHOM IPUMEHEHUU aHTHOMOTHKOB, PUCKA yTPAaTh
3¢ (HeKTHBHOCTH MIpermapaToB kaTeropun Reserve, nahekiuii, CBI3aHHBIX C OKa3aHUEM MEANITMHCKON
MTOMOIIIH, ¥ OPTaHU3AIMOHHBIX OTPAHMYCHUH HHPEKIIMOHHOTO KOHTPOJIA.

KoH@uukT uHTEpEcoB

ABTODBI 3a5BIISAIOT 00 OTCYTCTBHH KOH(PIUKTAa HHTEPECOB, TPEOYIOLIETO PACKPBITHSL.
PduHaHCHPOBaHHE

HccnenoBanne He monaydyano IeeBOro (UHAHCHUPOBAHUS CO CTOPOHBI TOCYJapCTBEHHBIX,
KOMMEPUYECKHUX WJIA HEKOMMEPUYECKUX OpPraHu3alni.

JocTynmHOCTH JaHHBIX

Bce nannble, uCnoib30BaHHBIE /JII HAPPATUBHOTO CHUHTE3a, COJEPKATCS B TEKCTE€ CTAaTbU U
HUTUPYEMBIX TyOnukanusax. OTAeNbHBI 00IIeOCTYMHBIH HAOOp MEePBUYHBIX JAaHHBIX B pPaMKax
HaCTOSIIEro 0030pa He co3aaBacs.

Bxuaax asropos

HI.M. Moiibin0aeBa - pa3paboTka KOHIEMIIMUW WCCIICIOBAHUS; METOJIOJIOTHS; TPOBEICHHE
UCCIIEIOBaHMs; KypHpOBaHHE MHaHHBIX; (OpMaldbHBIA aHaIU3; MOATOTOBKA MEPBOHAYAIBLHOTO
BapHaHTa PYKOIHMCH; PEIIEH3UPOBAHUE U PEIAKTUPOBAHNE PYKOITHCH.

A. ATBIMTAMKBI3bl - METOJOJOTHUS; TPOBEICHUE HCCIEIOBAHMs; KypUPOBAHHE JIaHHBIX;
(hopMasIbHBIN aHATU3; MMOJATOTOBKA MEPBOHAYAIBLHOTO BapHaHTa PYKOIHCH.

A.M. AcaH - METOA0JIOTUS; BATUIAIINS; HAYYHOE PYKOBOJICTBO; PELIEH3UPOBAHUE U PEAAKTHPOBAHUE
PYKOTIUCH.

AM. AmnHaplexk - TIpoBeIeHHE HCCIECNOBAaHUS; KypHUpOBaHWE [aHHBIX; BHU3yaIU3allus;
pEIeH3UPOBAHNE U PEAAKTHPOBAHUE PYKOIHCH.

Bce aBTOphl mpoYHTanM UM OJOOPWIM OKOHYATEIHHYIO BEPCHIO PYKOMHMCH M COTJIACHIIUCH HECTH
OTBETCTBEHHOCTH 32 BCE aCTIEKTHI paOOTHI.
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ALIMEHTTEP/II TYCTIK KOJI BOMBIHIIA MEJUILIMHAJIBIK CYPBIIITAY (TRIAGE):
KABBUIAAY BOJIIMIHJEI'T C¥PBIIITAY XbUIJAMAbIFbI MEH ITAIITMEHTTEPAIH
BOJIY ¥3AKTbBIFbIHA OCEP ETETIH ®AKTOPJIAP

Moiibin6aena LI.M. ', Acan A.M. '*; ATbIMTaliKBI3BI O. !, AHapOek A.M. ', Kaparaes M.M. 2
9 b 9 b
! Kazaxcmanowig meouyuna ynusepcumemi « KIJCIKM», Anmamul, Kazaxcman
2 UK. Axynbaes amvinoaeel Kvipaviz memiexemmix meouyuna axkademuscsl, biwxex, Keipevizcman
* Xam-xabap armacyza scayanmol asmop

Kipicme. Illyrpu1 MemunuHambslKk KeMeK OeiMIEpiHIH I[IaMajaH ThIC JKYKTENyl KYTY YaKbITBIHBIH Y3apybIMEH,
MUArHOCTHKAa MEH eMHIH KeIIiryiMeH J>OHE IalUeHT KayilcCi3mirine KayinTiH apTysIMeH OaiiaHbIcThL. TpHax
MANUEeHTTEPIl LIYFBIIIBIK IOpEXeCiHe Kapail 0achIMIBIKIIEH CYPhINTAYIbIH HETI3r1 MeXaHU3MI1 O0JIbIT Ta0bLIa Ik, anaiina
OHBIH HOTIIKEIIUIITT KIMHUKAJIBIK, YHBIMIACTHIPYIIBUIBIK )KOHE TEXHOJIOTHSJIBIK JKaFAaiapra Toyesl.

Makcatbl. 2021-2026 xpuinapaarsl 3aMaHayH JKapusulaHbIMIapAbl Tajiay Heri3iHjge Kadbuiaay OeltiMaepinieri Tpuax
TUIMIUIINT MEH CYpBINTAy JKbUIIAMIBIFBIHA ocep eTeTiH (akTopiapiabl aHBIKTAay JXOHE ONapIblH LIaMa/JaH ThIC
KYKTEIYMEH, MalMeHTTepAiH 00y y3aKThIFBIMEH XKOHE KayillCi3/liK HOTHKeJIepiMEeH OailllaHbIChIH CHIIATTAaY.
Marepuaaaap men amicrep. PubMed, Scopus, Cochrane Library sxome Google Scholar nepexkopnapsiama
KYpBUTBIMIANFaH i34€y JKYPTi3UITeH aHaIWTHUKAIBIK HAppaTHBTIK MOy opbeHmangsl. Herisri izmey 2021-2026
KbUIAApJaFsl JKapHsAdaHbIMAApFa OarbITTalIbl; TaKBIPHIT YINIH OIICHAMAJBIK MAaHbBI3BI Oap JKEKeJereH epTepex
KYMBICTAp KOHTEKCT PEeTiHAe cakTaiabl. TymHYcKa 3epTTeyiep, >KYHelnl IIodynap »XoHe MeTa-Taaaayiap eHIi3iil.
KopBIThIHIBI canablK CHHTE3Te 46 skapUsuIaHbIM Kip/i.

Hormkenep. Tprak Kbl11aMIbIFbl MEH TALMEHTTEPIH 00Ty Y3aKTBIFbIHA 9cep €TeTiH Oec akTopap TOObI aHBIKTAJIIbI:
MAIMeHT CHUMaTTaMajapbl; YaKbITTHIK JKOHE OKOJOTMSUIBIK JKarAainap; YHbIMIAcTBIPYIIBUIBIK — pecypcTap;
JMUArHOCTHKAIBIK-EMIIK YepicTep; TYCy »oHe Mapiupyrtusamus Tocimi. [llamamaH ThIC KYKTEIy y3ak OOIyMeH,
KEUIIryJIepMEH aHe KOJIalChI3 HOTIKeJIepMeH OaillaHbICThl 00JAbl. MalnHabIK OKBITY MEH YIIKEH TUIIIK MOJAENIbAEP
mienrimMaepai KoJiaayra jieyerti, 0ipak Kojaa 6ap AepekTep oJapibl TOKIpUOeai MaMaHHBIH OarachblH aaMaCTBIPYIIIBI
eMec, KOChIMIIIA KypaJl peTiH/Ie KapacThIPy/Ibl KOJIIAH IbI.

Tanakbuiay. JXuHaktanraH IEpPEeKTEp TPHAK HOTIDKENIEPIH Oip FaHa IIKaja HEMECe ajrOPUTM aHBIKTAMAaNHTHIHBIH
kepcereni. KiumHmkanelk Oaramay camachl KaJpiblK KaMTaMachl3 €Tyre, TOCEK-OPbIH KOJDKETIMAIIriHE,
KOHCYJIbTAIMSIAp MEH 3€pPTTeYNEpiH KbIIIaM/IBIFbIHA, TAIIMEHT aFbIHBIHA JKOHE TEXHOJIOTHSUIapAbl Kayillci3 eHrizyre
toyenni. Jomennepaiy 6ackiM Oeriri OaKpUIAYIBIK JKOHE OiCHAMAIBIK TYPFBINAH 9PTEKTi OOJFAHIBIKTAH, aHBIKTAJIFAH
OaiiTaHBICTAPIBI TiKENEH ceOer-calaapIiblK dcep PETiHAe TYCIHAIpYTe OOIMAaiIHI.

KopsiThiHabl. Tpuakasl SKeTUIAIpYy CTaHOapTTalfaH aJTOPUTMAEPHAl, MEPCOHANIBl Jaspiiaynsl, OexiM imiHmeri
YAepicTepli jkoHe aypyxaHa IeHreHiHmeri eTkizy KalijeTiH Oip Me3riige OHTaimaHmeIpydsl Tamam eremi. Llumdpibix
menriMaep KIMHUKANBIK MIeNM KaObuIgayAsl TOJNBIKTHIPYBI THic. HoTwkenmep >KeprimiKTi KOHTEKCTE MPOCTIEKTHUBTI
3epTTeyJep KYPri3y xkoHe OipbIHFal OTIepalUsIIbIK KOPCETKIIITEPAl SHT13y KQKETTITH KOpCeTe .

Tyi#inai ce3nep: MyFbul MEIUIMHAIBIK KOMEK; TpUaX; KaObuigay OeiiMi; mamanaH THIC XYKTEIy; OOTy Y3aKTHIFHI;
MAUEeHT KAaYIICI3/iri; MalIMHAIBIK OKBITY; )KaCaHIbl MHTEJIEKT; MEIUIIMHAJIBIK KbI3MET CaIlachl.

CUCTEMA MEJIMLIMHCKOM COPTUPOBKHU IMALIMEHTOB I10 LIBETOBOMY KOy
(TRIAGE): ®AKTOPBHI, BJIMAIOIINWE HA CKOPOCTb COPTHUPOBKHU 1
MMPOAOJDKUTEJIBHOCTD ITPEBBIBAHMA B OTAEJIEHNN HEOTJIOXKHOU ITOMOIIA

Moiibin6aeBa LII.M. ', Acan A.M. '*, ATbIMTaliKbI3bI O.', AHap6ek A.M. ', Kaparaes M.M. 2
! Kasaxcmancxuti meouyurnckuil ynugsepcumem «BIIO3», Aamamul, Kazaxcman
2 Kvipevizckas 2ocyoapcmeennan meouyunckas axaoemus umenu U.K. Axynbaesa,
Buwkex, Kvipevlzcman
* Aemop, omeemcmeentbvill 34 KOPPeCcnOHOEeHYUIO

BBeaenne. [leperpyska otneneHnuid HEOTIOKHON MOMOIIM CBSI3aHA C YBEJIMUEHHEM BPEMEHHU OXXKHIAHUS, 3aJep KKaMU
JMUArHOCTHUKU W JICYCHHS W PUCKAMH JUIs OE30MaCHOCTH NAlMEHTOB. TpHaXKk SIBISCTCS OCHOBHBIM MEXaHH3MOM
MIPUOPUTETHON COPTUPOBKH 10 CPOUYHOCTH, OJHAKO €TI0 PE3yIbTaTUBHOCTD 3aBUCUT OT KJIIMHUYECKHUX, OPraHU3aLlMOHHBIX
U TEXHOJIOTUYECKUX YCIOBUH.
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Henas. Ha ocHoBanmu myOnukanuii 2021-2026 rr. onpenenuTs (akTOpbl, BIUSIOMAE Ha 3PPEKTHBHOCTD U CKOPOCTh
TpHaXa B OTJCICHUSIX HEOTJIOKHOHM IOMOIIY, W OXapaKTepU30BaTh MX CBSI3b C MEPETPY3KOH, MPOAOHKUTEIBHOCTHIO
NpeObIBaHMs U ITOKA3aTeNsIMA O€30MaCHOCTH.

MarepHuajibl 1 METOAbI. BEINOJHEH CTPYKTYpUPOBaHHbIH HappaTHBHBIN 0030p ¢ mouckoM B PubMed, Scopus, Cochrane
Library u Google Scholar. OcuoBHo#i mouck oxBateiBan myGmukaruu 2021-2026 rT.; oTAenbHbIe Oojiee paHHHE
METOJIOJIOTUYECKH 3HAauuMble pabOThl COXpaHEHbl ISl KOHTEKCTa. Briltoyanu OpHrHHalbHBIE HCCIIEIOBAHMUS,
cucTeMaTHYecKre 0030pbl M METaaHaIN3bl. B HTOrOBBIN Ka4eCTBEHHBIH CHHTE3 BOILIO 46 MyOIMKaIHH.

Pesyabrarsl. Boyienensl mate rpynn (akTopoB: XapaKTepHCTHKH TAIMEHTa; BPEMEHHBIE U CPENOBBIC YCIOBUSL
OpraHMU3aIIOHHBIE PECYPCHI; AUATHOCTHKO-TIEUeOHBIE MMPOIIECCHI; CIOCO0 MOCTYIUIEHHS U MapmpyTusanus. [leperpyska
OblTa CBSI3aHA C YBEIWYCHHEM IPOJOIDKHTEIBLHOCTH TNPEOBIBaHMSA, 3aICpKKaMH M HEOIarONpHSTHBIMH HCXOZAMH.
Mopenn MamHHOTO 00yYIEHUsI ¥ OOJBIINE S3BIKOBBIE MOIETH HMEIOT MOTCHIUAI HOAAEP)KKHU PEIICHHIH, HO HMCIOIIHECS
JTaHHBIE HE TTO3BOJIAIOT PACCMATPHBATh MX KaK 3aMEHY SKCIIEPTHON OLIEHKE ITOArOTOBJICHHOTO MEANIIMHCKOTO IIEPCOHAA.
O0cysxknenne. PesympTaThl MOKa3bBaOT, 4TO 3((EKTUBHOCTh TpPHAXKa HE OINpPENESISIeTCS OMHOM IIKAION WiH
anroputMoM. OHa 3aBUCHT OT KaJIpOBOTO OOECIEUCHHs, OCTYITHOCTH KOEK, CBOECBPEMEHHOCTH KOHCYJbTAlMH M
UCCJIEJOBAaHHUH, YyNpaBieHUs MOTOKOM IAalMEHTOB M Oe30MacHOro BHEJpPEeHMs TexHojoruil. M3-3a mpeobnananus
HaGJ’IIO[[aTeHI)HI)IX u MCTOJOJIOTNYCCKU HCOJHOPOAHBIX I/ICCJ'ICI[OBaHI/Iﬁ BBISABJICHHBIC CBA3U HC CICeayeT
MHTEPIPETHPOBATh KaK JIOKa3aHHbIe IPUUMHHBIC () (EKTHI.

3akrouenue. COBEpILCHCTBOBAaHUWE TpUaka TpeOyeT OJHOBPEMEHHOW CTaHIapTHU3allMd aJrOPUTMOB, OOy4YeHUs
nepcoHala, OMNTUMHU3ALIWUKU IIPOUECCOB BHYTPU OTACIICHHA W NOBBINICHUA HpOHyCKHOﬁ CHOCO6HOCTI/I cTaguoHapa.
ITudpoBeie pemnreHUs TOKHBI IOMOJNHATH KIMHHYECKoe pemieHue. HeoOXoauMmbl MPOCTIEKTHBHBIE WCCIEIOBAaHUA U
€/IMHBIE OTIEPAIIOHHBIC TTOKA3aTeNN B JIOKAJILHOM KOHTEKCTE.

KaioueBble cjioBa: HEOTVIOKHAS MEIUIMHCKAs IMOMOINb; TPUaXK; OTAEICHHE HEOTIOXKHOW MOMOINHM; IEperpyska;
MIPOJIOJDKUTENFHOCTE NpeObIBaHMS; O€30IacHOCTh IMAlMeHTa; MAIIMHHOE OOy4YEeHHE; HCKYyCCTBEHHBIH HWHTEIUICKT;
Ka4eCTBO MEAUIIMHCKON ITOMOIIIH.

COLOR-CODED MEDICAL TRIAGE OF PATIENTS: FACTORS ASSOCIATED WITH
TRIAGE SPEED AND LENGTH OF STAY IN THE EMERGENCY DEPARTMENT

Moiynbayeva Sh.M. ', Asan A.M. '*, Atymtaikyzy A. ', Anarbek A.M. !, Karataev M.M. 2
! Kazakhstan Medical University “KSPH”, Almaty, Kazakhstan
2 LK. Akhunbaev Kyrgyz State Medical Academy, Bishkek, Kyrgyzstan
* Corresponding author

Introduction. Emergency department overcrowding is associated with prolonged waiting, delayed diagnosis and
treatment, and patient-safety risks. Triage is the principal mechanism for prioritizing patients by urgency, but its
performance depends on clinical, organizational, and technological conditions.

Objective. To identify factors associated with triage efficiency and speed in emergency departments and to describe their
relationship with crowding, length of stay, and safety outcomes, based primarily on publications from 2021-2026.
Materials and Methods. A structured narrative review was conducted using PubMed, Scopus, the Cochrane Library,
and Google Scholar. The main search focused on publications from 2021-2026; selected earlier methodologically relevant
studies were retained for context. Original studies, systematic reviews, and meta-analyses were eligible. Forty-six
publications were included in the qualitative synthesis.

Results. Five groups of factors were identified: patient characteristics; temporal and environmental conditions;
organizational resources; diagnostic and treatment processes; and mode of arrival and routing. Crowding was associated
with prolonged length of stay, delays, and adverse outcomes. Machine-learning and large-language models may support
decisions, but current evidence favors their use as adjuncts rather than replacements for trained clinical assessment.
Discussion. Triage performance is not determined by a single scale or algorithm. It depends on staffing, bed availability,
timely consultation and testing, patient-flow management, and safe technology implementation. Because the evidence is
predominantly observational and methodologically heterogeneous, the reported associations should not be interpreted as
established causal effects.

Conclusion. Improving triage requires simultaneous standardization of algorithms, workforce training, optimization of
internal processes, and adequate hospital throughput. Digital tools should complement clinical judgment. Prospective
local studies and standardized operational metrics are needed.

Keywords: emergency medical care; triage; emergency department; overcrowding; length of stay; patient safety; machine
learning; artificial intelligence; healthcare quality.

Kipicne JKOHE MEIULMHAJIBIK KbI3METTEPMEH JKaJlIIbIFa
Kenen MeguIUHAIBIK KOMEK JEHCAYJIBIK Oipaell KamTyabl KaMTamachl3 €TY[iH Heri3ri
cakTay >KyHeciHIH akpIpamac Kypamjaac Oesmiri TeTIKTepiHiH Oipi Oombim Tabbuiamer [1,2].
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Kenen xemexk OemimuepiHiH MaMaaaH ThIC (dakToprnapra apHaJFaH 3amMaHayd —onedu
KYKTEIyl TMalMeHTTEPAIH 00y Y3aKThIFBIHBIH JEPEeKTEPIL, HET131HCH 2021-2026

Y3apybIMEH JKOHE  ONIM-XKITIM  KayIliHIH
apTybIMEH OaiJIaHBICTHI 00JTYbI MYMKIH [3,4].
JlorocnuTanbbIK Oaranay, MAIMeHTT]
TacelMajiay HeMece TachiMaijaMay Typaibl
IIETIIM JKOHE Tele)OH/IBIK TPHUaXK CTaI[HOHAPFa
TYCETIH aFbIHFa 9CEp €TETIH MaHbI3 bl OYBIHIAD
Oonpin TabbuIaAbl [5,6]. Omap pecypcrapibl
HEFYPJIBIM YTBHIMJIbI 06Jyre KOMEKTIpreHIMeH,
Kayinci3 MapIipyTray MeH KEHiHT1
OaKplIayblH HAKThl KPUTEPHIIIEpPIH Tajamn
eTe.

XKenen kemek OemimaepiHe KHl KYTIHY *KOHE
ayplp HayKacTapJbIH KOFapbl yJieCi MaIHeHT
arblHBIH  KypIeneHuipin, Oemimae  Ooiny
Y3aKTBIFBIH apTTHIPYBl MYMKiH [7,8]. Ocbiran
0aiiTaHBICTHI MAIIUEHT JKaFaibIHBIH HAIlIapIIay
OenriiepiH  yaKTBUIBI ~ aHBIKTAy  JKOHE
IIYFBUIABIKTEL  Typhic  Oaranay  MalueHT
KayilCi3AiriHIH HEri3ri MmapTTapbhiHBIH  Oipi
0o Kasna Oepei.

Tpuax manueHTTepAl METUIIMHAIBIK KOMEKTIH
IIYFBUIIBUIBIK  JIOpeXkeciHe Kapai OacTamkbl
CYpBINITAy YJEepicl pEeTiHJIe CTaHJapTTalFaH
KylenepMeH jKoHE KIMHHUKAJIBIK OaramayMeH
Ky3ere acwIpbuIafbl. Pecypcrapel miekTeyii
opTara OeilimzenreH xyuenep, TEpeH OKBITY
KOHE  MAIIMHAIBIK  OKBITY  MOJENbIepi
TPUAXAbl KOJNJAYIBIH OPTYPJl TICUIIEpiH
YCBIHAJIBI [9-11]. Anaiina oJIapAbIH
HOTIDKEJIIIT JepeKTep camachlHa, CBHIPTKBI
BAIMJAIMSFA KOHE KIMHUKAIBIK KYMBIC
YZ€piciHe AYpbIC €HT1311yiHE TOYyen/Ii.

COHFBI XBIIIAPHI KEENT MEIUIIMHAIBIK KOMEK
OeniMIepiHiH [IaMaJaH THIC KYKTETyl XKYHEeTiK
curmmatka wue Oonmel. JKykremeHi —emmey
MHJEKCTEpl MEH Oip OpTalbIKTHI 3epTTeysiep
CypaHbIC TeH Kojma ©Oap  pecypcrap
apachIH/IaFbl TEHI€PIMCI3IKTIH KYTY YaKbITHIH
KOHE emJIey  VIepiCiH  KUBIHAATaThIHBIH
kepcereni [12,13]. CoHObIKTaH ManUeHTTEPIl
CYPBINTAY SKBUITAMBIFBIHA JKOHE OJIap/bIH
Kelell METUIIMHAIBIK KOeMeK OeiMaepiH/e
00y Y3aKTBIFbIHA dcep €TeTiH (pakTopiapabl
Taj/ay epeKie e3eKTUIKKE Ue.

3epTTeyiH MakKcaThbl — KeIel MEIUIIMHAIBIK
KOMEK KepceTy Ke3iHJIe TpUAXK
KBUITaM/IbIFbIHA KOHE HaIMeHTTepAIH
OemiMiiezie 00Ny Y3aKTBHIFBIHA OCEp €TETIH
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KBUIIAPJAFbl KapUsIIaHbIMIAPbl Ty .
FblabIMu KaHAJBIFbI

Bbyn HIOJTY/IbIH FBUIBIMHU KAHAJIBIFBI
KJIMHUKAJIBIK aybIPJIbIK, YAKbITTBIK JKaFaaimap,
KaJpJBIK JKOHE TOCEK-OPbIH PeCcypcTaphl,
JMArHOCTUKANBIK YepicTep, MapHIpyTH3AIUs]
KOHE IU(PIBIK MEHIMICP TYpaibl IepeKTepi
TPUAX IKBUIAAMIBIFEI MEH OeiiMue 0oy
Y3aKTBIFBIH TYCIHAIPETIH OipTYTaC KYphUIBIMFaA
OipikTipyinae. JKyMbIC kaHa KHUBIHTBIK 9cCep
KOPCETKIIIH ecenTeyre eMec, IdJeNaepaeri
KaliTaJaHaThIH 3aHBUTBIKTAP/IbI, 9JICHAMAIIBIK
HIEKTEYJIepi JKOHE JKeIell KOMEK >KyHeciH
Oackapyra apHalFaH MPAKTUKAJIBIK
OarpITTap/bl AaHBIKTaYFa apHAJIFaH.
Marepuanjgap MeH dicrep

Hloany nu3aiinbl

Kymbic KYpBUIBIMIAIFAH 137€y SJIeMEeHTTepl
0ap aHAIUTUKAJIBIK  HAPPATUBTIK  HIONY
¢dopmaTbiHIa  OpBIHIAIABL.  3epTTeyseplIiH
JM3aiHbI, KIIMHUKAIBIK OPTAChl, KOJIAAHBUIFaH
TpHUaX HEMece KYKTeMe KOPCETKILITepl *KoHe
HOTHXKeNepi alTapIIbIKTal OpTeKTI
OOJFaHIBIKTaH, CTATUCTUKAJIBIK  OIPIKTIpY
KYPri3UIr€H JKOK; JI€PEeKTep TaKbIPBINTHIK
carnajblK CHHTE3 apKblIbl KOPBITHIH/IBUIAH/IBI.
AKnapar Ke3/iepi :koHe i3/1ey cTpaTerusicbl
FouteiMu sxapustmaneivaapasl i31ey PubMed,
Scopus, Cochrane Library xone Google
Scholar nepexkopnapsinia xxyprizinai. Herisri
Hazap 2021-2026 KbLIAApAAFbI
XKapusIaHbIMIapFa ayIapbUlibl; TaKbIPBIITHIH
OTICPALIMSUTBIK, KOHE OJIICHAMAJIBIK HET13JepiH
CUMATTANThIH >KEKEJereH epTepeK >KYMBICTap
KOHTEKCT peTiHe caKTanasl. [31ey OaphichHIa
“triage”, “emergency department”, “length of
stay”, “emergency overcrowding”, “patient
safety”, “triage systems”, “START”, “SALT”,
“MTS”, “machine learning” >xone “artificial
intelligence in triage” TepMuUHAEpPI MeH
oJIapbIH KOMOMHALUSIIAPHI KOJAaHbIIIbIL.
IpikTey kpuTepuiisiepi

Hlonyra amamaapra >KYpri3iireH TYIHYCKa
3eprreynep (PEeTpPOCIEeKTUBTI, MPOCHEKTUBTI
’OHE KOTOPTTHIK), KYHeI IMoTyIap MEH MeTa-
Tangaynap eHrizimi. JKapusutaneiMaap skenesn
KOMeK OeliMiHJIer Tpuax, OeIiMHIH IIaMaaaH
TBIC )KYKTENYl, KYTy YaKbITbl, 00y Y3aKTBIFbI,
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MapIIpyTU3aIUs, KaJIPIIBIK KOHE COHIBIKTaH YTHKAIBIK KOMUTETTIH MaKYJIIaybl
JMAarHOCTHKAIIBIK dbaxTopiap, MaIEeHT MEH JKaHa aKNapaTTaHIbIPbUIFAH KEIiCIM aiy
Kayincizairi Hemece TUQPIBIK IIeniMAepIl Taamn eTiIMe]I.

KOJJay  MoceJeliepiHiH ~ KeMiHiae — OipiH Hotuxkesep

Oaranmaybl THic Oonapl. Tpuaxk OeH >xemen
KOMEK YJIepicTepiHe KaTbIChl )KOK MKYMBICTap,
pelaKUMsUTBIK ~ MaTepuanjgap,  KETKUIIKTI
OMICTEMEITIK HEMeCe HOTHIKEIIIK IEPEKTepPl KOK
KapusJIaHbIMIAp  JKOHE  TOJNBIK  MOTIHI
Oaranayra KOJDKETIMCI3 MakaJanap
IIBIFAP BB

KapusiansiMaapasbl ipikTey KoHe
JAepeKTepai CHHTe3/1ey

TakpIppIiiTap MEH aHHOTAIUsUIap OacTamKbl
CoMKeCTiKKe OaraylaHbII, BIKTUMAJI PEJIEBAHTTHI
MaTepUaIIapAblH TOJIBIK MOTiHI Kapalasl. Op
KapusUlaHBIMHAH =~ 3€pTTey  OpTachl  MEH
JIA3aNHEI, MalUCHTTEP HEMece OeiriM
CHITaTTaMajapbl, TPUAXK KOHE OOy Y3aKTHIFBI
KepceTKimrepi, YHBIMIIACTBIPYLIBLIBIK
dakTopmap, HeEri3ri acconuanusiap SKoHE
QIICHAMAJIBIK HIEKTeysep eCKepuIi.
KopsITbiHIBI caltanbIK Tajaayra 46
KapUATaHBIM €HT1311/1.

Heri3ri soHe KOChIMIIIA HITHKEJIEP

Heri3ri HoTHOXXEIep TpUaAXK/Ibl OTKI3Y YaKbIThIHA
HEMece JKbULIaMIBIFBIHA JKOHE JKelIed KOMEK
OemimiHAe OO0y Y3aKThIFbIHA OaillaHBICTHI
¢dakropnap Oonnbl. KocwiMina HoTHXKenepre
OeJIIMHIH IIaMaJlaH ThIC XKYKTENyi, KYTy JKOHE
IUAarHOCTHUKAJIBIK-EMIIK Kigipicrtep,
TOCMIUTANM3AIMs HEMece aybICThIpY, KailTa
KYTIHY, KOJANChI3 OKHUFaIap, KbICKa Mep3iMal
HEMece aypyxaHailIlUliK eJIM-XKITIM, COHJai-
aK AQPIBIK mIennmaepal KoJay
MOJIeTIbACPIHIH KOPCETKIMITEPI Kip/Ii.
Kayinciznik kepcerkimrepi

[lony WHTEPBEHIUSUIBIK 3epTTey  OOJIBII
TaOBIIMAIbl JKOHE KaThICYIIbUIapFa TiKesen

ocep eTy KypriziireH kok. Kayimncizmik
MaIHeHTTEepTe KATBICTBI KapusUTaHFaH
HOTIDKEJep —  KiJipicTep, KJIMHHUKAJIbBIK

Halapiay, Kaira xyriny, OenimMzie y3ak KyTy,
KOJIAaWChI3 OKHUFAJIap JKOHE ONIM-XKITIM —
apKbLIbI OaramaHIb.

ITHKAJIBIK acNeKTijiep

Kymbic TeK OYpBIH KapusaHFaH
arperaTTaJiFaH JIepeKTepre HeTi3aeni, *XaHa
KATBICYIIBIIAp TApTBUIFAH KOK JKOHE nepbec
MEIUIIMHAIBIK akmapar OHJICTIME/T1.
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o1y MaTepuaNIapbIHbIH KAJIIbI
CHIIATTAMACHI

Enrizinren 46 xapusuiaHbIMIBl TalAay sKeael
MEIULITHAIIBIK KOMEK OemiMaepinae
TPUAXKIBIH POl MEH NalueHTTEepAiH 0oy
Y3aKTBIFBIHA dCEp €TETiH (aKTopiap Typasbl
3aMaHayd JEpeKTepai XKyheneyre MyMKIHIIK
oepai. JKympicTap pETPOCIEKTUBTI  KOHE
MPOCTIEKTHBTI  OaKbUIAYJNBIK  3€pTTEYIEpi,
YITTBIK JKOHE KOINOPTAJIBIKTHl Tajlaylap.sl,
KYHeEIN moyaapabl, MeTa-Tallaynapabl jKoHe
U QPITBIK MOJIeTIbIeP i BAJIMAALUSIIAY
3epTTeyJepiH KaMTBIIbI.

Tpua:k, mIaMagaH ThIC KYKTeLy KoHe
NALUEHT aFbIHbI

[Mlamagan  ThIC  JKYKTenyai OaranailThiH
WHJICKCTEp MEH O6JiM JKYMBICHIH Tajaay
KypaJiiapbl TPUAXKIBIH JKBLLIaMIBIFBI

MAIeHTTep CaHbIHA FaHAa €MeEC, TOCEK-OpPBIH
KOJDKETIMIUTIriHe, 0eiMHIH OTKI3Y KabineTiHe
JKOHE TIAlIUEHT AaFbIHBIHBIH YIJIECTIpUTyiHE
Toyenai exkeHiH kepcerti [14,15]. Bomy
Y3aKTBIFBIH Oackapy Kyienepi, >KeKejlereH
KIIMHUKAJBIK )KaFqaiaparsl HOTHDKETIEp KOHE
WITTBIK JepeKTep MAaIMeHT IIeH aypyxaHa
CUMATTaMaJapblHbIH KiJIpicTep MEH 6OJiM-
KITIMMeH OaiTaHbIChIH cUnaTTai bl [ 16—18].
Pecypcrap TammibUIbIFBI KaFgaliblHAA TpUAK
€H aybplp NalueHTTepre OachIMIBIK Oepyi
KaMTaMachI3 erenl J)KOHE KYHEHIH
MYMKIHJIKTEPiH YTBIM/IbI nanijanaHnyra
MyMKiHzaik Oepemi [19]. Illamagan Teic
KYKTeNyniH cebentepi MEH OHBbI a3aiTy
CTpaTerusuiapbiH Tajnnara oysap
TUIMJUTIKTI )aKcapTy YILIH Kipic, 1K1 yaepic
KOHE IIbIFapy Ke3eHAepiHe KaTap acep eTy
KaXeTTirin kepcereni [20,21].

Empneynin kemriryi, meiiprepiiep Tam 601aThiH
YUBIMIACTBIPYIIBITIBIK ~ KEJEeprijiep  JKoHe
VATTBIK ~ JieHTreiaeri 00y  Y3aKTHIFBIHBIH
JTMHAMUKACHI KIIMHUKAJIBIK HIeTIMHIH
OPBIHIATTYBI OOJIIMHIH onepanusuIbIK
JKarIalibIHa TOYeIIl eKeHIH Kepcereai [22—24].
OpTYpal enaepaeri 3epTTeyjep MeH cama
CTaHIAPTTAphl  MAIIMEHT  CUMATTaMalapel,
MEIUIMHANBIK ~ YHBIM  pEecypcTapbl  KOHE
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MapuIpyTTapblH y3aK OONyMEH OaillaHbICHIH
pacraiiasl [25-27].

Kenen kemexk OemimuepiHiH IIamaaaH ThIC
KYKTENyl KOJIAHChI3 HOTHKEIEP/IH MaHBI3/IbI
Mapkepi 60k Kana 6epeni. 3eprreynep 6eaim
JKYMBICBIHBIH JKETKUIIKCI3 OTKI3y KaOileTiH
y3aK 0oyMeH, JTUATHOCTHKAIAFbI
KigipicTepMeH, nepcoHa KaOBUIIalTHIH
KYKTEMCHIH apTYbIMEH XOHE MEIUIIUHAIBIK
KOMEK carnacblHbIH TOMEH/]ICyIMEeH
OaitnanbicThIpabl [28-30].

BoJy y3akThIFbIHA 3cep eTeTiH
(axTopaapabiH Heri3ri Tonrapsl
XKapusnansiMaapasl Tangay 0071y y3aKThIFbIHA
ocep eTeTiH (QakTopiapAblH Oec  TOOBIH
aHbIKTayFa MYMKIHIIK Oepni. bipinmii Tomka
MAIMEHT CHUMaTTaMaiapbl JKaTaabl: €rje JKac,
KOFapbl KOMOPOMATLUIIK, ayblp KIMHUKAIBIK
KarJgai, CHUMITOMIAPABIH Y3aKTBIFBl JKOHE
Katap xyperin aypynap [29,30]. Exinmi Tomn
VaKBITTHIK YKOHE IKOJIOTHUSIIBIK (haKTOpiIapMeH
OaiilaHBICTBI: TYHI1 aybICBIMAAP, JEMAJIbIC
XKOHE MEpEKe KYHepi, MAyChIMIBIK ayBITKYJIap
XKoHe 0OIIMHIH Kalbl )KykTemeci [28].
YuriHmn TOI YHBIMAACTBIPYIIBUIBIK
cunarraMaiapibl KaMTUIbl: MEIUIIMHAIBIK
YHBIM JICHTeH1, KaapJIbIK KaMTaMachl3 €Ty,
MarUeHTTep MEH MEIUIIMHA KbI3METKEPIIePiHIH
apakaTbIHAChl, KOHCYJIbTAalUsIap/blH KeIliryi
HKOHE TOCEK-OPBbIH KOPBIHBIH KOJDKETIMIUTIT
[29]. TepTinmi TOm AUATHOCTHUKAIBIK-EMIIK
yAepicTepMeH  OalIaHBICTBI:  3€pPTXaHAIBIK
KOHE  aCHamnThlK  3epTTeyliep  KeJewmi,
KOMIIBIOTEPJIIK ~ TOMOTrpagust  KaKeTTLIIri,
HOTWIKETEeP/Il KYTY J)KOHE Oeriiual
MamaHaapabiH KaTteicybl [30]. becinmi Ttom
MalUEeHTTIH TYCYy TOCUIIMEH aHBIKTAJIA]IbI:
KeJlel JKOpJIEMMEH JKeTKI31IreH Hemece Oacka

MEKEMEIEH ayBICTHIPBUIFaH MaIUeHTTEP
KaFJabIHBIH aybIPIBIFBIHA )KOHE KEHEUTLIreH
JIMATHOCTHKA  KAXKETTUIIriHE  OaiIaHBICTHI

OeniMzae y3ak 001ybl MYMKiH [29].

¥3aK 06011y MaceJIeciH 3epTTereH Kyieli oy,
VITTBIK K9HE OIlp OpTaibIKTBl Tajjaymnap
HNanueHT  ¢akTopiapbl  MEH  YHBIMABIK
KeJIepriiepiH e3apa opeKeTTeCETIHIH KOPCETTI
[31-36]. Hormxkenep TpuaaplH KeWIiryi MeH
00Jly Y3aKTBIFBIHBIH YJIFAlObl KOIM(aKTOPIIbI
CHIIaTTa €KEHIH XoHe Oip FaHa KepCeTKilleH
TYCIHIIPIIMENTIHIH alKBbIHIANTBI.
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Hugpabik memimaepai Koagay

Anam MeH jKacaHIbl HWHTEIJIEKT OarachblH
CANBICTBIPFAH  3€pTTeyJep YJIKEH  TULHIK
MOJIETIbACP MEH alTOPUTMJIEPAIH KIMHUKAIIBIK
IIYFBUIBIKTEL  KIKTEyre KaOineTTi eKeHiH,
OipaK onapIblH HOTHIKENIEpl TarChIpMara,
EHTI3UINeH  JIEPEKTEpre JKOHE  OTaJOHIBIK
Oaranmayra Toyenjai ekeHiH kepcerti [37,38].
ConpIKTaH oJIapabl ABTOMATTHI
QIMACTBIPYILIBI €MeC, KIMHHUKAIBIK MIeIiMIl
KOJILIAUTBIH J)KOHE MIHIETTI TYpAe
BaJTUIALUSIIAHATBIH KYPal PETiHAE KapacThIpy
OPBIH/IBL.

Tankeliay

Heri3ri HOTHIKe 1€ KIHE MHTepNpeTalus
AJBIHFaH JIepeKTep IKelel MEeTUIIUHAIBIK
KOMEK  OemiMJepiHiH  THIMIUTIT  TeK
MAUEHTTePAIH KJIWHUKAIBIK aybIPJIbIFBIMEH
FaHa eMec, OJKambl JICHCAYJBIK CakKTay
KYHECIHIH YIBIMIACTBIPYUIBLIBIK
KYPBUIBIMBIMEH aHBIKTAIATBIHBIH KOPCETE/II.
beniMHEeH KapKbIHIBI Tepamus — OeiMiHe
aybICTBIPY ~ VaKbITBI ~ MEH  HOTHXKEIep
apachlHAarbl OaillaHplc aypyxaHa imIiHAET]
MapuIpyTThIH TPUAXJTAH KEHIH Je IalHueHT
Kayilnci3airi yIrH MaHbI3/Ibl €KeHIH KepceTei
[39]. OnepanusibIK TYpFbIAaH 00Ty Y3aKTHIFbI
Kipic  KejJemi, JHarHOCTHUKAaJbIK MK,
KOHCYJIbTAIMsI JKOHE TOCEK-OPBIHFA MIBIFaApy
KEe3CHAEPIHIH IKUBIHTBIK HOTHXKECI OO0JbII
ta0buIaas! [40].

Hlamanan ThIC KYKTENyJi TYCIHAIpYTre >KoHE
alJbIH ana OoJpKayFa apHaJlFaH TYCIHIIPUIETIH
MaIlIMHAIBIK OKBITY MOJIENbAEP] pecypcTapabl
NJbIH ajla JKocmapjiayra MYMKIHIIK Oepyl
MyMKiH [41]. JlereHMEH MOJENbIiH KOFapbl
JTUCKPUMHUHAIMSITBIK KOPCETKINI KIMHHKATBIK
MaiaHblH aBTOMATTBI JOJIETl €MeC: CHIPTKbI
BAJTMJAINSA, JNUIIIIK, TEPEKTEPIAIH TOJBIKTHIFBI,
KayalnKepUIliKk JKoHE JKYMbIC Y/JAepiciHe
BIKITAJIBI OaFaiaHybl THIC.

bananap Oemimaepinzgeri 0o0dy  Y3aKTHIFbI
Typasbl IepeKTep KIMHUKAIBIK Kac TOOBI MEH
KEPrUTIKTI peCypCThIK YKaF 1Al IbIH
HOTIKeyepre  acepiH  kepceremi  [42].
prrapbutFraHHaH KeHiHT1 KaiTa )KYTiHy Kayi
[43] >xoHe OemiMae TOCMUTATH3AIMSIHBI KYTIll
Y3aK KaJIyAblH KIMHUKAJIBIK HOTHXenepi [44]
00J1y Y3aKTBIFBIH TEK ONEPALUSIIBIK KOPCETKIII
eMec, TaIMeHT Kayirci3airiMeH OaiiaHbICThI
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MapKep peTiHAe KapacTblpy  KaKeTTiriH
KYILIeHnTe/I.

IIpakTUKATBIK MAHBI3BI

Tpuakapl OHTaWIAHABIPY CTAaHAAPTTAIFAH

CYpBINITAY QJITOPUTMICPIH, KbI3METKEpJIEPIiH
TYPaKTbl JASAPJBIFBIH  JKOHE  KIMHUKAJIBIK
MICITIMHEH KEWIHT1 MapIIpyTThl >KeAEeNAeTy i
KaTap KaMTybl THIC. AYBIp NanUeHTTEpi
Kellesl KoMeK OeJIMIHeH KapKbIHIbI Teparus
OeJliMiHE YaKTBUIbI aybICTBIpY [45], Tecek-
OpBIH aFbIHBIH 0acKapy *oHE KOIKOMIIOHEHTTI
apajacynap Typalbl >KMHAKTaJFaH IoJesiiep
[46] Oexmim imiHAeri esrepicTep aypyxaHa
JeHreiineri eTkizy KabileTiMeH yillieckeHae
FaHa TYPAKTHI HOTH)KE OEpETiHIH KOpCEeTe .

JlorocnuTanpaplK KOHE KAIIBIKTAaH —TPHUAXK
CTallMOHAPFa HET13C13 TaChIMAaIIay bl a3alTybl

MYMKiH, Oipak HAKTBI Kayinci3ik
KpUTEPHIAJIePiH, KaiiTa OailaHbICcy
MEXaHM3M/IEPIH JKOHE cama ayauTiH TaJal
eTe. [udpasik Kypainmuap HICTM
KaObUIAAY b1 KbULIaM/IaTyFa
KOMEKTIpreHiMeH, KJIMHUKAJIBIK
KayalnKeplIUIiK TMeH KypaAenl >Karaaimap.isl
Oaranay MalbIHIAIFaH MEIUIIHA

KbI3METKEPIHE KalTybl THIC.

Kyuri ;kakTapbl MeH meKkTeyaepi
[HomyaplH KYWITI KakTapblHa TOPT akKmapar
KO3iH KamTy, 3aMaHayH >KapHsUlaHbIMIapra

O0aceIMIBIK ~ Oepy  JKOHE  KJIMHHUKAJIBIK,
YaKbITTBIK, YUBIMAACTBIPYIIBUIBIK,
JUArHOCTUKAJIBIK, MapuIPpyTTBIK JKOHE

TEXHOJIOTHSUIBIK (haKTOpap bl O1p KypbUIbIM/IA
tangay sxatajapl. CoHbIMEH Oipre Oy *yMbIC
KYHenl 1oy HeMece MeTa-Tajjay eMec.
Xarrama QNJIBIH ana TipKeJIMeTeH,
JIEepeKKopiapFa  apHallFaH  TONBIK  i37Iey
KOJAAphl MEH 13]Iey HOTHXKeNepiHiH OapIibIK
KEe3EHIK caHmapbl OacTankel KoJKaz0amaa
CaKTaliMaraH, ai OapiblK  JIu3aiiHoapra
OippIHFail (opManael cama HeMece >KYHUeIiK
KaTeJiK KypaJbl KOJIaHbUIMaFaH.

Google Scholar i3aeyi TOJBIK KalTalaHbIMIIbI
O6oinmayel MYMKiH. EHriziaren 3eprreynep
MOTYJISILUS, TPUAXK JKyieci, 06J1iM KYpbUTbIMBI,
00y  Y3aKTBIFBIHBIH  aHBIKTAMachl  JKOHE
HOTIKesep OOMBIHIA aMTapibIKTall SPTEKTI
Oonael. bacranmkpl 3epTTeynep MeH eKiHIIl
pPeTTIK  MoNylmapabl  Kartap  KapacThIpy
TONENAEpAiH 1rHapa KahWTalaHyblHA OKemyl
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MyMKiH. Kemreren sxymbIcTap OakpLIayIbIK
OOJIFaH/IBIKTaH, aybIPJBIK, 06JIIM pecypcTapbl
kKoHe Oacka apayac QaxrTopiap aHBIKTAIFaH
accommanusiapabl  TYCIHAIpYl  BIKTUMAJ.
Kazakcran men OpranblKk A3usifa KaThICTHI
JNEPEeKTEPAiH  IICKTEYJUTrT  HOTHXKEIepIl
KEPruTikTi  JKyllere  Tikelel  Kelmipyre
MYMKIHIK OepMeii.

Ocpl mIeKTeynepii ecKepe OTHIPHII, HITHXKEIEeP
HAKTBI oip TpHAXK [IKAJIAChIHBIH
apTHIKIIBUIBIFBIH JTOJICNIEMEN I JKoHe ceber-
CaJIZIapJIbIK KOPBITBIH/IBI )KacayFa apHaJIMaraH.
Omap OemiM O KYMBICHIH Oaranay YIIiH
KIMHUKAIBIK ~ [IYFBUIIBIKIICH — KaTap KYTYy
YaKbITBl, KOHCYJIBTAIMSI MEH 3€pTTey KiIipici,
TOCEKKE OpPHAIACTBIPY, KalTa JXYTiHYy KOHE
KayilcCi3IiK HOTWKENepiH Oipiecin OakpLiay
Ka)KETTIT1H KepceTe/Ii.

KopbIThIHABI

Kazipri ogebu gepekrepai Tanaay TpUakIbIH
Kee MEIUITHHATIBIK KOMEKTI
YUBIMIACTBIPYJBIH HETI3T1 3JEMEHTI KOHE
MalMeHT KayilcCi3MiriH KaMTamachl3 eTyIiH

MaHbI3ABl  Kypallbl  €KeHIH  KepceTel.
Cypsinitay THIMJIUTIT] JINAarHOCTHKA
YaKThUIBIFBIMEH, MaueHTTep Al

MapUIpyTU3AMUSIIAYMEH JKOHE KIIMHUKAIBIK
HOTHIKEJIEpMEH OailIaHbICTHI.

Kenen kemex OemimiHe MAUEHTTEPIIH 00Ty
Y3aKTBIFbl  JKYMEHIH JKYMBIC  CalachlHbIH
MHTErpanjibl KepceTKill Oonbln TaObLIaabI
KOHE KIIMHUKAIBIK KaFAalIbIH aybIpJIbIFbIMEH
Karap MeIUTITUHAITBIK, YUBIMHBIH
YIBIMAACTBIPYIIBUIBIK epeKIIeNiKTepiH
KepceTeni. boiry yakbITBIHBIH y3apybl IaMaIaH
TBIC ~ JKYKTEJIYMEH, OTKi3y  KaOuIeTiHiH
TOMEHJICYIMEH JKOHE KOJIAMCHI3 HOTHXKENEp
KaymniMeH OaiIaHbICTHI.

Tpuax JKBULIaMIbIFBIHA JKOHE ooy
Y3aKThIFbIHA acep €TETIH dakropnap
KOIJEHreiil  CHUIlaTKa We:  IIalMEHTTIH

KJIMHUKAJIBIK €PeKIIENIKTepl, YaKbITTBIK KOHE
MayCBhIMJIBIK JKaF1aiiap, KaJpJiblK *KoHE TOCEK-
OPBIH PECYpPCTAPHI, AMATHOCTHKAIIBIK YIePiCTEp
xoHe MapupyTtuzanus. CoHAbIKTaH Oip FaHa
CYyphIlITay  IIKAJTAChIH  €HTI3y  JKYHEeTiK
KeJeprijiepi >xoMManapl.

Tpuax NrOpUTMAEPIH CTaHIapTTay,
MEIULMHA  KBI3METKEPJIEPiHIH  OUTIKTLIITiH
apTTelpy, OemiM  immiHAeri  yaepictepii
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OHTAWNAHMABIPY,  aypyXxaHa  JCHIreiHmeri Keneci 3eprreynepe MIPOCIIEKTUBTI
MallMeHT aFbIHBIH 0acKapy »JKoHE MIeHIiM KOMOPTAIBIKTHl  AW3aliH,  Oipi3aeHaipiIreH
KaObu1Aayabl KOJNJAWTBIH TEXHOJIOTHSUIapabl YaKbIT KOPCETKIITepi, HaKThl KayilCi3iK
CaKTBIKIICH €HT13Y JKeJ/Ie] MEUIINHAIBIK KOMEK HOTIDKENEpl JKOHE UUQPIBIK MOICIbACPIiH
KYHECIHIH THIMIUIIT MEH TYPaKTBUIBIFbIH CBIPTKBI KJIMHUKAJIBIK BaJIMIaLIUSAChI
apTTBIPYIbIH  OacklM  OaFbITTapbl  OOJIBIT KOJIZIAaHBLITYBI THIC.
TaObUIAIbI.
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ASSESSMENT OF KNOWLEDGE AND PRACTICE OF INFECTION PREVENTION AND
CONTROL AMONG NURSES IN AHOSPICE IN ALMATY, KAZAKHSTAN

Kataeva A.K.1, Baymuratova M.A.L, Alibayeva G.A.2, Omarova A A3,
SaussanovaD.Zh.5, Abdukalikova D.B.!, Toigombaeva V.S.*
‘Kazakh Medical University “Higher Schoolof Public Health” (KSPH), Almaty, Kazakhstan
2\West Kazakhstan Higher Medical College LLP, Uralsk, Kazakhstan
3City Palliative Care Center, Public Health Department of Almaty, Almaty, Kazakhstan
‘I K. Akhunbaev Kyrgyz State Medical Academy, Bishkek, Kyrgyz Republic
*MSE on REM “City Polyclinic No. 17 of the Almaty PHD, Almaty, Kazakhstan.

Introduction. Infection safety is critical in palliative care settings, where nurses hav e frequentdirect contact with patients
and biological materials; adherence to standard precautions and personal protective measures is essential for staff and
patientsafety.

Objective. To assess hospice nurses’ infection prevention and control (IPC) knowledge/awareness, self-reported
practices, and resourceavailability, and to explore differences according to work experience.

Materialsand Methods. A cross-sectional study wasconducted among 32 nurses in a hospice in Almaty using anadapted
version of the questionnaire developed by Tafere et al. (2024; PMCID: PMC10807260) [13]. The instrument was
translated into Russian, contextually adapted for palliative/hospice care, and piloted with five nurses. It included 18
knowledge/IPC-awareness items, 15 self-reported practice items with dichotomous responses, and a resource-availa bility
section. Descriptivestatistics, the Mann—Whitney U test, Pearson’s 2 test, and Fisher’s exact test when a ppropriate were
used.

Results. The mean knowledge/awareness score was 14.6/18; all participants scored at least 9/18, and no statistically
significant difference in overall knowledge was reported between experience groups. Self -reported practice differed by
experience: themedian score was 11 (IQR 10-12) amongnurses with <10 years of experience and 14 (IQR 13-15) among
those with >10 years (p <0.001). Item-level differences were notstatistically significant. Alcohol-based hand rub, sharps
containers, and color-coded waste bags were reported as available by all participants; regular IPC trainingwas reported
asprovided by 28/32 nurses (87.5%), whereas 19/32 (59.4%) reported having completed IPCtraining within the previous
12 months.

Conclusion. A high knowledge/awareness score coexisted with lower self-reported adherence to several personal-
protection practices among less experienced nurses. Targeted recurrent training, simulation-based reinforcement, and
monitoring of standard precautions may strengthen staff safety and IPC performance.

Keywords: infection control; hospice care; nurses; standard precautions; personal protective equipment; occupational
exposure.

AJIMATEHI KAJTACBIHAATBI XOCITUC MEABUKEJIEPIHIH MHOEKIMAIIAP/IBIH AJI/IbIH

AJIY )KOHE BAKBUIAY BOMBIHILIA BUIIM AEHTENIH, TIPAKTUKAJIBIK JIAFJIbUIAPBIH
YKOHE PECYPCTBIK KAMTAMACHI3 ETUIYIH BAFAJIAY

KataeBa A K.', baiimyparoBa M.A.', Anu6aeBal'.A.2, OmapoBa A.A3,
Caycanosa JI.7K.%, A6 nykasuxosa JI.B.}, Toiirom6aesa B.C.?
L« Kogamovik 0 eHcayvlK cakmay sxcozap vl mekmeoi» Kasaxcmanovik meouyuna yuusepcumemi, Anmamol, Kazaxcman
2«Bamvic Kazakcmar sco 2ap bt meduyunHanviy konneoxci» KIIC, Opan, Kazaxcman
3« Kananvix namnuamusmix komex opmanvievly, Anmamol, Kazaxcman
LK. Axynbaes amvinoagvl Kvipeviz Memiexemmix MeOuyuHavix akademusicol, biukek, Kvipeviz Pecnyonuxacol
® Anmamot K. K/CE IIDKK «Nel 7 kananoi emxanay KMK, Armamot, Kasaxcman

Kipicme. IlannmaTtuBTIK KeMeK YWBIMIApbHIA HHOEKIHMAIBIK KayilCI3MiK epeKiie MaHBI3IbL Mea0HKeep
MaIUEeHTTEPMEH XKoHE OMOJIOTHSIIBIK Ma TepUaIApMEH TYPAKTHI Tikesel OalinaHbicTa 00Ja/bl, COHBIKTAH CTAHIAPTTHI
CaKTBIK XKOHE KEKe KOPFaHBIC apallapbiH CaKTay IIep COHAJI MEH Ma [IUSHTTEPAIH Kay ICi3/1ir yIIIiH Ka KeT.
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Makcar. Xocnuc MeaOMKeNepiHiH UWHQEKIUUIapAblH aJiibiH  any koHe Oakpuiay (IPC) OolibHma
OinmimMiH/Xa0apaapibIFbIH, 63/1€Pi MOJIIMIETEH TIKIPUOECIH JKOHE PECYPCTHIK KaMTAMACHI3 €TLTYIH Oaranay, coHnain-aK
YKYMBIC OTLTIHE OalNaHBICTHI a HBIPMAIIIBUIBIKTAP/IBI 3€PTTEY.

MaTepuayap MeH daicTep. AIMaTHI KaJia CBIHIAFBI XOCTIUCTe 32 MeIOMKEeHIH KaTHICYBIMEH KOJIICHEH 3epTIey
xyprizinai Tafere etal. (2024; PMCID: PMC10807260) o3ipJiereH cayaiHaMaHbIHOeHIMICITCH HY CKAChI KOJIAHbUT/IbI
[13]. Kypam opsIc TiniHe ayIapbUIbII, Ta UIMATHBTIK/XOCTIMCTIK KOMEK Kaf/aiibiHa OeiMaensi xxone Oec Menonkene
cblHaKTaH oTki3inal. Cayannama 18 Oinim/xaOapmapiblk TapmarbiHaH, 15 ToxipuOe TapMarbHaH (JUXOTOMUSIIBIK
)KayanTap) )KoHe peCypCcTap/AblH KOJDKETIMaLUIiri 0eimMiHeH Ty pabl. CunartaMaibik cTaTicrika, ManH—Yurau U-Tecrti,
[MupconHbIH ¥ KpUTEpUTi XKOHE KaKeT OoJFaH skaraaiina Ouinepsid HAKTbl KpUTEPHiAl KOJI IaHbULIBL

Hatukenep. binim/xabaprapibIkTeiH oprama 6anst 14,6/18 6omubr, 6apibIK KaThICYIIBI KeMiHae 9 0asuT sKUHAIBI, all
JKa bl 0aJu1 6OUBIHIIA )KYMBIC ©TUTi TONITAPhI APACHIH/IA CTATHCTHKAJIBIK MOHII a HBIPMAIIBUILIK Tipke Mei. Toxipuoe
6anbrapiH Mequanace! oTiti <10 xxeut Tonta 11 (IQR 10-12), an>10 xbeut tonta 14 (IQR 13-15) 6omast (p < 0,001).
XKexeneren TapmaxTap OO¥bIHIIA aWBIPMAIIBIIBIKTAD CTATUCTUKAIBIK MOH/I OOJIFAaH )KOK. AHTHCENTHK, OTKIp 3aTTapra
apHaJIFaH KOHTEHHEePIep )KoHE TYCIIeH KOITaJFaH KAIIBIK [1a KeTTepi 0apJIbIK Ka THICYIIbIAA KOJDKETIMI1 1T KO P CeTUIL
typakrel IPC okpITyBl YHBIMABIK pecypc perinae 28/32 (87,5%) kaThICyubIaa KepceTince, coHrbl 12 aiima IPC
OKBITYbIHaH oTKeHIH 19/32 (59,4%) menOuke x abapraipl.

KopbIThiHaABI. biniM/Xa0apaapibiK JeHIeHiHIH dKOFa pbl 00JybIHA Ka paMacTaH, )KYMBIC ©T1Ii a3 MeJIOMKeIep /e JKeke
KOPFaHBICKA KaTHICTHI OipKaTap ToxIpuOenepaiH OpbIHIATYbl TOMeHIpek 60 apl. Heicananbl KaliTanaMa TPEHUHITED,
CUMYJIALHUSUIBIK OKBITY OHE CTaHIAPTTHI CaKTHIK IlIa palapbH XKyHeni 0akpuiay epcoHan Kayincizairi mex IPC
TOXKIpUOECiH )KaKcapTyFa KOMEKTECY 1 My MKiH.

Tyiiinai ce3nep: MHOEKUMSUTBIK OaKpLIay; XOCIUC; MeIOUKeNep; CTAaHIAPTTHI CaKTHIK IIapaliapbl; XKeKe KOPFaHBIC
KypaJaapbl;, K9CiOM IKCITO3UIIH.

OLIEHKA 3HAHUH, IIPAKTUYECKIX HABBIKOB 1 PECYPCHOM OBECITEUEHHOCTU
MEJICECTEP XOCIIMCA ITO ITPO®UTIAKTUKE U KOHTPOJIKO UH®EKIUM BT
AJIMATEI

KataeBa A K., baiimyparoBa M.A.', Anu6aeBal'.A.2, OmapoBa A.A3,
Caycanosa JI.7K.%, A6 nykamuxosa JI.B.}, Toiirom6aesa B.C.*
'Kazaxcmancruii meOuyuncKuil yrusepcumem « Bulcuias wixosia 0 OwecmeeHH020 30p a6 00XpaHeHUAY,
Anmamer, Kazaxcman
2TOO «3anaono-Kaszaxcmanckuil blcuiuil MeOuyuHcKul Koedicy, ¥Ypawck, Kazaxcman
3KT'TIna TIXB «I opodcxou yeump namiuamusnou nomowuy Y O3 2. Anmamot, Anmamet, Kazaxcman
“Kulpevizcrast 2ocyoap cmeennas meouyunckas axademust umenu M. K. Axynbaesa, buwxex, Kvipevizcxas Pecnybuka
® KT na ITXB « I opoockas norukaunukaNel 7» Y O3 . Anmamot, Arimamet, Kazaxcman.

BBeaenue. Mndekunonnas 6e30macHOCTh UMeeT 0co00e 3HaU eHNE B MaJUTATUBHO 1 IO MOLIIH, T11€ MEJICECTPBI PETYIIIPHO
KOHTaKTHPYIOT C I1a[MeHTaMH 1 OMOJIOTMYECKUMH MaTeprajaMu, a coOMIOIeHHE CTAHAAPTHBIX MEP TP € I0CTO POKHOCTH
W IMYHOW 3alUTHI OTIPeNeNisieT 0€30MacHOCTh IepCOHAaIa M TIa IIUEHTOB.

Lean. OrieHUTE 3HaHUSY OCBEIOMIIEHHOC T, CAMOOIICHKY ITPAKTHK H PECYP CHYIO 00€CTIEIeHHO CTh MEICECTep X OCIIHCA 110
npoduiaktuke u kKoHTpoIro nHpekuuit (I PC), a Tarxoke M3yduTh paTUdus B 38 BACUMOCTH OT CTa)a pabOTHI.
MaTtepuaJibl u MeToabl. [IpoBeieHO monepevHoe (0 JHOMOMEHTHOE) NCCTIeIOBaHNE Cpean 32 MeCecTep XOCIca B T.
AnMaThI ¢ UCTIOJb30BaHKEM afanTuposanHoii auketsl Tafere et al. (2024; PMCID: PMC10807260) [13]. MuctpymeHT
OBLJI epeBe/IeH Ha PYCCKUM S3bIK, KOHTEKCTYaIbHO a JAIITUPOBAH K YCJIOBUSM [1aJIMATUBHOM/X OCITUCHOM TOMOLM U
anmpoOupoBaH Ha msTH MeacecTpax. OH BkiItoual |8 MYHKTOB IO 3HAaHUSM/OCBEIOMIIEHHOCTH, 15 MyHKTOB TIO
CaMOOIICHKE TPAKTHK C JUXOTOMHYSCKHMH OTBETaMH M OJIOK pecypcHOW obecredeHHOCTH. McTonb30Bam
omHUcaTeNbHY0 cTaTUCTHKY, U-kputepuit Manna—Yuram, ¥*> I[lupcoHa u TodYHBIH KpuTepuid ®umepa mnpu
HEOOXOIMMOCTH.

PesyabsTaThl. CpegHuil 6aut 3Ha HUIW ocBeOMIIEHHOCTH cocTaBui 14,6 u3 18; Bce ydacTHHLBI HaOpamu He MeHee 9
0aoB, a CTATUCTUYECKU 3HAYUMBIX Pa3In4Mil 0011ero 6ama mo cTaxky He BbISIBIEHO. MeraHa CaMOOLICHKH MTPAKTHUK
coctasuia 11 6amios (IQR 10-12) y meacectep co ctaxkeM <10 et u 14 6amios (IQR 13—15) mpu craxke >10 et (p <
0,001). Pa3nmuumsi 10 OTAETBHBIM Iy HKTAM CTa THCTUYECKOM 3HA YMMOCTH HE JOCTHUTIN. J{OCTYITHOCTh @ HTHCEITHKOB,
KOHTEHHEPOB JJIs1 OCTPHIX IMIPEIMETOB M IIBETHBIX MEIIKOB ISt OTXO/IOB YKa3aJi BCE y9a CTHAIEL peryisipHoe |PC-
00yueHHe Kak T0oCTyNHbI pecype otmetim 28/32 (87,5%), Toraa kak mpoiiru | PC-00y4enue 3a mocieanue 12 mecsiieB
coobummmi 19/32(59,4%).

3axmoveHue. Bricokuii ypoBeHb 3Ha HUI/OCBEJOMIIEHHOCTH COYETAJICS C MEHEE Y CTOHIMBBIM COONIOICHUEM PSiIa Mep
JUYHOH 3aIUTHl Y MEICECTEp C MEHBIINM CTaeM. LleneBble MOBTOPHBIE TPEHUHTH, CHMYJIAIMOHHOE 00YYeHHe 1
MOHHUTOPHHT CTAHIAPTHBIX MEP MTPEI0CTOPOKHOCTH MOTYT Y CHITHTB 0€30IaCHOCTB MepcoHaa i kauecrBo | PC-pakTrk.
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KioueBbie ci10Ba: HHPESKIIMOHHBIN KOHTPOJIb; XOCIIMC; MEJICECTPhI; CTAHIAP THBIC MEPHI TP EI0 CTOPOKHOCTH;, CPENICTBA
VHUBUYaJbHOU 321U ThI; TP O(eCCHOHAIIbHAS DKCITO3HIIHSL.

Introduction
Healthcare-associated infections (HAIS) remain
a major threat to patient safety. The World

Health Organization emphasizes
comprehensive infection prevention and
control (IPC) programs that integrate

organizational infrastructure, staff education,
monitoring, and adherence to standard
precautions [1]. Global evidence confirms that
inadequate IPC implementation contributes to
preventable morbidity and mortality [2]. Even
when protocols are available, adherence may
remain suboptimal because of workload,
resource limitations, and insufficient recurrent
training [3].

Strengthening  workforce competency s
therefore central to effective infection control.
CDC guidance emphasizes standardized hand
hygiene, safe handling of equipment,
environmental measures, and safe management
of sharps and waste [4]. Integrated surveillance
is equally important: long-term-care IPC
systems depend on systematic data collection,
standardized definitions, and routine review of
prevention-process measures [5]. SHEA/APIC
guidance for long-term-care facilities similarly
links sustainable infection prevention to
surveillance, staff education, employee health,
and organizational support [6]. NHSN
surveillance definitionsandthe revised McGeer
criteria provide standardized approaches for
identifying infectious events in long-term-care
populations [7,8]. At the health-system level,
stronger IPC programs and better adherence to
standard precautions are associated with safer
care and more consistent implementation
[9,10].

Nurses are particularly important because they
perform a large proportion of direct-care
procedures. Evidence from the Philippines
shows that good theoretical knowledge may
coexist with suboptimal IPC practice, with
workload, dissemination of guidance, and
discomfort with personal protective equipment
acting as barriers [12]. In a catheter-associated
urinary tract infection prevention study from
the University of Gondar, only 37.7% of nurses
demonstrated good knowledge and 51.8% good
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practice; work experience, training, and
availability of guidelines were associated with
better outcomes [11]. At Debre Tabor
Comprehensive Specialized Hospital,
knowledge and practice were 59.4% and 53%,
respectively, and both were associated with
work experience and IPC training [13]. A
Georgian study likewise reported sufficient
knowledge but incomplete translation into
practice, includinglower adherence during high
workload [14]. Studies from Yemen and Saudi
Arabia have documented heterogeneous
knowledge and practice and a continuing need
for structured IPC education [15,16], while
work from Turkiye emphasizes the importance
of reliable measurement and reinforcement of
compliance with standard precautions [17].
Palliative-care populations are especially
vulnerable to infection because of advanced
illness, age, multimorbidity, invasive
procedures, and complex cancer treatment.
Modern oncological therapies, including
immune checkpoint inhibitors, can produce
immune-mediated toxicities that complicate
clinical assessment and supportive care [20]. In
olderand palliative-care patients, infection may
present atypically, sometimes without fever or
marked laboratory  abnormalities, and
antimicrobial decisions must remain aligned
with individual clinical goals [21].
Evidence-based infection surveillance has also
been implemented in hospice and home-care
services. Standardized surveillance supports
systematic detection of infectious events,
identification of risk patterns, and quality
improvement, including reduction of selected
healthcare-associated infections [22]. These
findings suggest that even in resource-
constrained settings, infection burden can be
addressed through organized surveillance,

reliable infrastructure, and targeted staff
education.

Despite substantial international literature,
hospice-specific data on nurses’ IPC

knowledge and practice from Central Asia
remain limited. Given the vulnerability of
palliative-care patients and nurses’ central role
in daily care, a setting-specific assessment is
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objective of this study was to assess IPC
knowledge/awareness, self-reported practices,
and resource availability among nurses in a
hospice in Almaty and to explore differences
according to work experience.

Materials and Methods

Study design and setting

A cross-sectional study was conducted in a
hospice in Almaty, Kazakhstan, providing
continuous palliative and long-term nursing
care. Data collection took place during 2024
2025. The study was designed asasingle-center
assessment of nurses involved in direct patient
care.

Participants and selection criteria

A total of 32 nurses participated: ward nurses (n
= 18), post nurses (n = 8), procedure nurses (n
= 4), and nursing assistants performing basic
caretasks (n=2). Inclusion criteriawere at least
three months of employment in the hospice,
active duty during the survey period, and
voluntary participation. Nurses on leave and
those who declined participation were
excluded. All participants provided written
informed consent.

Study size

No formal a priori sample-size calculation was
reported in the source study. Accordingly, the
analysis should be interpreted as an exploratory
single-center assessment of the 32 participating
nurses rather than as a population-
representative estimate.

Study instrument and adaptation

A structured self-administered questionnaire
was adapted from the instrument developed by
Tafere et al. [13]. The adaptation process
included: (1) translation into Russian, with
partial Kazakh-language adaptation and
forward—backward translation for linguistic
equivalence; (2) limited rephrasing of selected
items to reflect palliative/hospice care and
prolonged patient contact without intentionally
changing item meaning; (3) expansion of the
resource section to capture hospice-specific
infrastructure, including bedside access to
antiseptics; and (4) a pilot test with five nurses
to assess comprehension and feasibility. The
original questionnaire structure and scoring
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comparability with the source instrument.

The final questionnaire contained four sections:
sociodemographic characteristics; an 18-item
knowledge/IPC-awareness domain; a 15-item
self-reported IPC practice domain; and resource
availability. Several items in the 18-item
domain reflect organizational awareness or
previous training in addition to factual
knowledge; the composite score is therefore
described here as a knowledge/awareness
score.

Outcomes and scoring

The primary outcomes were the total
knowledge/awareness score (0—18) and the
total self-reported practice score (0-15).
Secondary outcomes were item-level response
proportions, reported availability of IPC
resources, and between-group differences
according to work experience (<10 years vs.
>10 years). One point was assigned for each
correct  knowledge/awareness  response.
Practice items were scored dichotomously; the
needle-stick injury item was reverse scored, and
the chlorine-disinfection item was evaluated
using the specified soaking time. Two
classification approaches were retained from
the source manuscript: an operational 50%
threshold (>9 points for knowledge/awareness
and >8 points for practice) and comparison with
the sample mean. Missing responses, if present,
were recorded as “no data” and excluded from
the relevant denominator.

Data collection, participant safety, and
confidentiality

Questionnaires were completed individually
and returned in sealed envelopes to reduce
social-desirability  pressure and  protect
confidentiality. Participation was voluntary and
withdrawal was permitted at any time. The
study involved questionnaire-based data
collection and did not alter clinical care or
expose participants to an interventional
procedure.

Ethical considerations

Participants were informed about the purpose
of the study, confidentiality principles, and
their right to withdraw. Written informed
consent was obtained from all participants. The
study was approved by the local ethics
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committee and conducted in accordance with
the Declaration of Helsinki.

Statistical analysis

Data were analyzed using IBM SPSS Statistics
version 26. Quantitative variables were
summarized using means and standard
deviations or medians and interquartile ranges,
with  minimum-maximum values where
available;  categorical  variables  were
summarized as frequencies and percentages.
Normality was assessed using the Shapiro—
Wilk test and visual inspection of histograms
and Q-Q plots. Depending on distributional
assumptions, between-group comparisons of
quantitative variables used either the
independent-samples t test or the Mann-
Whitney U test. Categorical variables were
compared using Pearson’s y*> test when
expected cell counts were >5 and Fisher’s exact

test when expected counts were <5. All tests
were two-sided, and p < 0.05 was considered
statistically significant. Because numerous
item-level comparisons were exploratory, no
adjustment for multiple testing was applied;
individual item p-values should therefore be
interpreted cautiously.

Results

Participant characteristics

All 32 participants were female. Mean age was
34.8 + 7.2 years (range 23-52). Seventeen
nurses (53.1%) had <10 years of work
experience and 15 (46.9%) had >10 years. Most
participants were Kazakh (68.8%), followed by
Russian (21.9%) and other nationalities (9.3%).
All had college-level nursing education.
Nineteen nurses (59.4%) reported completing
IPC training within the previous 12 months.

Table 1 — Sociodemographic and professional characteristics by work experience

Il Geitr ex psei?e?]gel?: (;f17) expﬁ’?e%%ir(zozfﬁ) el
Age (years)

Under 25 3(17.6%) 0 (0%) 0.193
26-30 6 (35.3%) 3(20.0%) 0.453
31-40 5(29.4%) 6 (40.0%) 0.729
>41 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%) ((F)igr?;)
Other 1(5.9%) 2 (13.3%) 0.585
Education

College 17 15 —
Bachelor —
Master/PhD —
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
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I lieeito expf:}’?emz?: (;f17) exp:}'?e);]ﬁr(?]gfﬁ) Ll

Night 4 (23.5%) 5(33.3%) 0.704

Mixed 6 (35.3%) 6 (40.0%) 0.999

IPC training completed within the last 12 months

Yes 10 (58.8%) 9 (60.0%) 0.999

No 7(41.2%) 6 (40.0%) —

Note. Values are n (%) unless otherwise indicated. Fisher’s exact test was used when expected cell counts were small.
“—”indicates that a meaningful p-valuewas not calculated for a zero-variance or complementary category.

IPC knowledge/awareness

The mean total knowledge/awareness score
was 14.6 of 18, and all participants scored >9
points, meeting the study’s operational
definition of adequate knowledge/awareness.
Median scores were 14 in the <10-year group
and 15 in the >10-year group; no statistically
significant difference in overall

knowledge/awareness was reported. AcCross
individual items, no between-group difference
reached statistical significance. Numerically
larger gaps were observed for awareness of
TB/HIV protocols, hepatitis B vaccination
requirements, accidental-exposure reporting,
and the needle-stick injury response algorithm.

Table 2 - 1PC knowledge and organizational-awareness items by work experience

Indicator = yf;l)rs (=1 >10 yig;s (n= p-value
B1.1 knowthe standard precautions 15(88.2%) 15(100%) 0.487
(Fisher)

B2.The hospice hasa designated person responsible for IPC 16 (94.1%) 15 (100%) 0.999
B3.Completed IPCtraining within the past 12 months 10 (58.8%) 9(60.0%) 0.999
B4. Approved IPC SOPsare available 14 (82.4%) 14 (93.3%) 0.613
B5. PPE is alwaysavailable 15(88.2%) 14 (93.3%) 0.999
B6. Round-the-clock access to antisepticsiwater 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. I knowthe rules of waste disposal 15 (88.2%) 15 (100%) 0.487
B10. I know pressure ulcer prevention measures within IPC 16 (94.1%) 15(100%) 0.999
B11.1can process reusable care items correctly 15 (88.2%) 15 (100%) 0.487
B12.1know TB/HIV protocols 10 (58.8%) 12 (80.0%) 0.283
B13. Hepatitis B vaccination is mandatory 12 (70.6%) 14 (93.3%) 0.202
B14.Thereisa system forreportingaccidental exposures 13 (76.5%) 14 (93.3%) 0.353
B15. 1 knowthe needle-stickinjury response algorithm 12 (70.6%) 13 (86.7%) 0.434
B16.1know WHO’s “5S Moments for Hand Hy giene” 15(88.2%) 15(100%) 0.487
B17.1knowthe rulesforpersonal care items 16 (94.1%) 15 (100%) 0.999
B18. 1 knowthe patient isolation procedures 14 (82.4%) 15 (100%) 0.234

Note. The original 18-item domain includes factual

knowledge as well as awareness of organizational

resources/training. Item-level p-values are exploratoryandwere not adjusted for multiple comparisons.
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Box-and-Whisker Plot of Knowledge Scores by Work Experience Group
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Figure 1 - Box-and-whisker plot of total IPC knowledge scores among hospice nurses by work experience

Self-reported IPC practices

Most individual practice items showed high
reported adherence, particularly safe disposal
of sharps, waste segregation, chlorine-based
equipment disinfection, and appropriate
soaking time. However, lower adherence was
reported among nurses with <10 years of
experience for hand hygiene before and after
patient care, not recapping needles, use of
masks and aprons, covering personal cuts or
wounds, and hepatitis B vaccination. None of

the individual item-level differences reached
statistical significance.

The total practice score showed a clear
between-group difference. Nurses with <10
years of experience had a median score of 11
(IQR 10-12), compared with 14 (IQR 13-15)
among nurses with >10 years of experience.
The Mann-Whitney U test indicated a
statistically significant difference (p < 0.001),
showinghigher self-reported overall adherence
in the more experienced group.

Table 3 — Self-reported IPC practices among hospice nurses (n =32)

Indicator Sloy;’;‘)rs (=1 >10 yig;’s (= p-value
C1.1 wash my hands beforeand after caring for each patient 12 (70.6%) 14 (93.3%) 0.118
gli.oldvlvt?c?c:]ynf]lﬁ irgjznds immediately after contact with 14 (82.4%) 15 (100%) 0228
C3. 1 dispose of needles in a sharps container 17 (100%) 15(100%) —
C4.1neverrecapa usedneedle 10 (58.8%) 12 (80.0%) 0.283
C5. 1 use gloves when changing dressings/pressure ulcers 14 (82.4%) 15(100%) 0.228
C6. 1 weara mask whenthere isa risk of aerosoltransmission| 13 (76.5%) 14 (93.3%) 0.353
C7.1change my gown promptly when contaminated 15 (88.2%) 15 (100%) 0.487
C8. 1 use an apronwhen caring for wounds/stomas 11 (64.7%) 13 (86.7%) 0.184
C9. 1 covermy own cuts/iwounds before duty 12 (70.6%) 14 (93.3%) 0.118
C10.1am vaccinated against hepatitis B 10 (58.8%) 12 (80.0%) 0.283
C11.1donoteatordrink in the workingarea 16 (94.1%) 15(100%) 0.999
C12. Sustained a needle-stick injury in the pastyear 3(17.6%)“Yes” | 2(13.3%)“Yes” 0.999
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Indicator 17) 15) p-value

C13. 1 disinfect equipmentwith 0.5% chlorine solution 17 (100%) 15 (100%) —

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

C15. 1 sort waste by category 17 (100%) 15(100%) —

Note. For C12, thetable presents the proportion answering “Yes” to a needle-stick injuryinthe previous year; the score
was reverse coded, with “No” treated as the correct/saferesponse. Item-level p-values are exploratory and unadjusted.

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

Knowledge Score (0-18)
= — — — — =
(Yo L] = (] [(S¥] =Y (@]
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T

>10 years

<10 years

Work Experience Group

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

Resource availability

All participants reported availability of
alcohol-based hand-rub dispensers at ward
entrances, sharps containers in procedure
areas, and color-coded waste bags. Regular
IPC training was reported as beingprovided for
staff by 15/17 (88.2%) nurses in the <10-year

groupand 13/15(86.7%) in the >10-year group
(p = 0.999). This organizational availability
measure should be distinguished from actual
training attendance: only 19/32 participants
(59.4%) reported having completed IPC
training within the preceding 12 months.

Table 4 - Reportedresource availability for IPC in the hospice (n =32)

<10 yearsof >10yearsof

Indicator experience (n= | experience (n=| p-value
17) 15)

D1. Alcohol-based hand-rub dispensers installed at ward
entrances 17 (100%) 15 (100%) —
D2. Sharps containers available in allprocedure areas 17 (100%) 15(100%) —
D3. Color-codedwaste 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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Note. D4 refersto perceived provision/availability of regularstaff training, not to individual completion of IPC training

withinthe previous 12 months.

Discussion

This study assessed IPC knowledge/awareness,
self-reported practices, and structural resource
availability among hospice nurses in Almaty.
The overall knowledge/awareness score was
high (mean 14.6/18), and all participants met
the study’s operational >50% threshold. No
statistically significant overall difference in
knowledge/awareness was reported between
nurses with <10 and >10 years of experience.
The remaining gaps were concentrated in more
specialized areas, including TB/HIV protocols,
isolation procedures, and post-exposure
management.

Self-reported practice showed greater
variability. Regulated procedures such as
sharps disposal, waste segregation, chlorine-
based disinfection, and the specified soaking
time were reported with very high adherence.
In contrast, personal-protection behaviors—
especially hand hygiene, mask and apron use,
and coveringskin breaks—were less consistent
among nurses with <10 years of experience.
The total practice score was significantly
higherin the >10-year group (median 14 vs. 11;
p < 0.001). Because this was a cross-sectional,
unadjusted group comparison, the result
indicates an association with work experience
rather than proof that experience itself caused
better adherence.

Structural support for IPC was strong for the
three physical-resource indicators: all nurses
reported access to hand-rub dispensers, sharps
containers, and color-coded waste bags.
Training indicators require more careful
interpretation. Although 87.5% of participants
reported thatregular IPC training was provided
within the institution, only 59.4% reported that
they had personally completed IPC training in
the preceding 12 months. The difference may
reflect scheduling, participation, or wording of
the questionnaire and should not be interpreted
as complete training coverage.

The findings are broadly consistent with
international evidenceshowingthatknowledge
does not automatically translate into practice.
In the Ethiopian CAUTI-prevention study,
good knowledge and practice were 37.7% and
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51.8%, and work experience and training were
associated with better outcomes [11]. The
Philippine study found good knowledge but
suboptimal practice, with workload and PPE-
related barriers [12]. Debre Tabor data
similarly identified training and work
experience as relevantto both knowledge and
practice [13]. In Georgia, sufficient knowledge
coexisted with incomplete adherence to
infection-reduction recommendations,
particularly under workload pressure [14].
Research from Yemen and Saudi Arabia,
together with evidence from Turkiye, likewise
supports continued education, structured
assessment, and reinforcement of standard
precautions [15-18]. Simulation-based IPC
education has also been shown to improve
knowledge, self-efficacy, and adherence to
standard precautions, supporting the practical
training approach proposed here [19].

Scientific novelty and practical implications

The study’s contribution 1is primarily
contextual and service-level rather than
methodological. It provides an integrated

assessment of IPC knowledge/awareness, self-
reported practice, and resource availability in a
hospice setting in Kazakhstan, an environment
underrepresented in the published nursing IPC
literature. The observed gap between high
knowledge/awareness scores and lower self-
reported personal-protection practices among
less experienced staff identifies a practical
target for local quality-improvement work.
Recurrent training should therefore emphasize
behavior-based components - hand hygiene,
correct PPE use, prevention and management
of occupational exposure, and scenario-based
simulation - alongside routine audit and
feedback.

Strengths and limitations

The study has several strengths: it addresses a
clinically vulnerable palliative-care setting,
combines individual and organizational IPC
domains, wuses a previously published
questionnaire as the basis for measurement,
and reports both total scores and item-level
patterns. However, the findings must be
interpreted in light of important limitations.
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The sample was small (n = 32), single-center,
and entirely female, limiting generalizability.
The cross-sectional design does not establish
causality. Practice was self-reported rather than
directly observed and is therefore vulnerable to
recalland social-desirability bias despite use of
sealed envelopes. The locally adapted
instrument underwent only a small feasibility
pilot, and psychometric validation in the
Kazakhstan hospice context was not reported.
The 50%  threshold for “adequate”
knowledge/practice is permissive and should
be regarded as an operational study definition
rather than an external clinical standard. The
knowledge/awareness domain also includes
several organizational or training items, which
limits construct purity. Multiple item-level
comparisons were conducted  without
multiplicity correction, and effect sizes and

confidence intervals for the main group
comparison were not reported. Finally, no
patient-level infection outcomes were
measured, so the clinical effect of the reported
practices cannot be inferred.

Conclusion

Hospice nurses demonstrated high IPC
knowledge/awareness and strong reported
availability of essential IPC supplies, but self-
reported personal-protection practices were
less consistent among nurses with <10 years of
experience. The significant difference in total
practice scores supports targeted, recurrent,
behavior-focused  education  for  less
experienced staff. Simulation-based training,
reinforcement of PPE and hand-hygiene
protocols, and routine audit and feedback may
help narrow the knowledge—practice gap and
strengthen occupational and patient safety.
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Hexmapauun

Ono0OpeHue HTHYECKOr0 KOMHTEeTa W HH(POPMHPOBAHHOE cOrJIacMe Ha Yy4yacTHe
UccnenoBanue ObLI0 0J00PEHO JIOKAJTBbHBIM 3THUYECKMM KOMHUTETOM. Bce yuyacTHUKH ObLH
IPOUH(POPMHUPOBAHBI O LEJSIX U MPOIEAypax UCCISTOBAHUS U IO BKIIOUCHHS B HCCIIEIOBaHIEC
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MPEJOCTABIIM MUCbMEHHOE WH()OPMHUPOBAHHOE cOTJacHe. YdYacThe ObLIO T0OPOBOJIBHBIM,
KOH(HICHIIMATBHOCTh 00ecleynBaiach, yYaCTHUKN UMEIU MPAaBO OTKA3aThCS OT JajbHEUIIero
ydacTus B Jr000oe BpeMs 0e3 Kakux-mubo mocienctBuid. McciemoBaHue TPOBOIUIOCH B
COOTBETCTBUU C MPUHLIUNIAMH X EJIbCUHKCKOMN JeKIapaluu.

Be3onacHoCTh YYaCTHHKOB U KOH(QUIEHIHAIBHOCTH

UccnenoBanue npeaycMmaTpuBaio 3al0JIHEHUE CAMOCTOSITENIbHO aIMUHUCTPUPY EMOM aHKETHI U HE
BKJTIOUAJIO KaKUX-THOO BMEMIATEILCTB UM H3MEHEHHH CTaHAApTHOW KIMHMYECKON MOMOIIH.
3amoHEHHBIE AaHKEThl BO3BpAllaIUCh HWHIMWBHUAYadbHO B 3aleyaTaHHBIX KOHBEpTax s
obecrnieyeHnss KOHPUICHINAIBHOCTH U CHUKEHUSI pUCKAa CUCTEMATUYECKOM OMMOKH COLMATBHOM
KeJaTeabHOCTH. [lepcoHanbHBIC TaHHBIE, TO3BOJISIONINE HEMOCPEACTBEHHO HICHTH(UITUPOBATH
YYaCTHHUKOB, IIPU aHAJIU3€ HE UCIIOIb30BAIUC.

JocTymHOCTHh JaHHBIX

HaGops! 1aHHbBIX, I0yYeHHbIE U/WIH IPOaHATU3UPOBAHHBIE B pAMKaX HACTOAIIEr0 UCCIIeI0BaHNS,
HE pa3MeIeHbl B OTKPBITOM JOCTYIIC, TOCKOJBKY JJISI TaHHOTO MCCJIEIOBAaHUS HE OBLI CO3MaH
My OJTMYHBIN PETTO3UTOPHH WITH (OPMATHHBIN MEXaHI3M 0OMeHa JaHHBIMU. Q03 TMUeHHBIC TaHHbIC
MOTYT OBITh TIPEIOCTABIECHBI IO 00O0CHOBAHHOMY 3alIPOCY MpPHU YCIOBUU OJOOPEHHS aBTOP aMu,
YUYPEKIECHUEM U OTBETCTBEHHBIM 3THUECKHUM KOMUTETOM.

DduHaAHCHPOBaHUE

HccnenoBanue He nojyyano BHEUITHENH (PUHAHCOBOM MO IIEPIKKH.

KonpumKT HHTEpecoB

ABTOPBI 3a5BISAIOT 00 OTCYTCTBUU KOH(DIJIMKTa HHTEPECOB, CBI3aHHOTO C HACTOSIIIIM
HCCIIEJOBAHUEM.
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Moagimaemenep

IJTHKAJBIK MAaKYJIay KOHe 3epTrreyre KaTbICyFa aKNapaTTaHAbIPbLIIFAH KeJIiciM
3epTTey KePruTikTi 3THKAJIBIK KOMUTETIICH MaKyJIaHAbl. bapiiblK KaThICyIIbUIapFa 3epTTEYAH
MaKcaTTapbl MEH PACIMAEPl Typasibl aKnapat Oepuil jkKoHE 3epTTeyre KaThicap alAbIHIa OJiap
’as0ala aknapaTTaHABIPBUIFaH KelliciM 6epi. KaTeicy epikTi 6071bI, KYNUSIBUIBIK KAMTaMach3
eTUI1 KOHE KAThICYIIbUIApP Ke3 KeITeH YaKpITTa eMIKAHIal canjapchi3 3epTTEeyre oJaH opi
KaTbICyJlaH 0ac TapTyFa KYKbUIbI 00J /bl 3epTTey XeIbCUHKHU JIeKIapalusChbIHbIH KaFuAaTTapbiHA
COMKeC KYPri3uai.

KaTtbicymiblJIapabIH Kayincizairi JKOHe KYIUSJIBLIBIK
3epTTey ©3AIriHEH TOJNTHIPBUIATHIH cayallHAMaHbl MaigajaHyabl Ke3Jedl >KOHEe CTaHAapTThl
KIMHUKAJIbIK KOMEKKe KaHAal ga Oip apanacyasl HEMece e3repic €Hri3yAl KaMThIMaJpL
KynusanbuibIKTEl KAMTaMachI3 €Ty JKOHE OJE€yMETTIK TYPFhIIaH KOJIAMIbI jkayan Oepy KyHelik
KaTeCiHIH BIKTUMAJIIBIFBIH a3aliTy MaKCaTbIHAA TOJTHIPbUIFaH cayalHaManap skeKe-Keke KaObIK
KOHBepTTepAe KauTapbuiabl. Tannay OapbicblHAa KaTbICyHIbUIapJbl TIKEJNEH ColKecTeHalpyre
MYMKIHJIK OepeTiH JepOec MasliMeTTep nai1aiaHbuIFaH KoK,

JepexTepain KoJ/oKeTIMIimiri

Ocbl 3epTTey OapbIChIHIA alblHFaH “KOHE/HEeMece TalllaHFaH IEPEKTEP KUBIHTBIFBI AIIbIK
KOJDKETIMIUTIKTE OpHaJacThIpbIIMaraH, ce0eli 3epTTey YIIiH KOFaMJBIK PEMO3UTOPUN HeMece
JIepeKTEepMEH aIMacyIblH PeCMU TeTiri KypbuiMarad. MecizmeHaipinred nqepekrep Heri3enreH
cypay OOMBIHIIIA aBTOPJIAP/IBIH, MEKEMEHIH )KOHE jKayarnThl STUKAJIBIK KOMUTETTIH MaKyJI1aybIMeH
YCHIHBLTY Bl MYMKIH.

Kap:xxblianasipy

3epTTey CHIPTKBI KAPKBUIBIK KOJIIAY aJIFaH KOK.

Myajaesep KAKThIFbICHI

ABTOpJIIap OCHI 3epTTEyre OAWIaHBICTHI MY/IIENEP KAKTHIFBICHIHBIH )KOK €KEHIH MAIIMICH .
CRediT TakcoHoMusIChIHA CIliKeC AaBTOPJIAPIABIH YJIeci

KartaeBa A.K.. TyxpIpbeIMIaManay, dicTeMe, 3epTTey XKYprisy, Aepekrepai 6ackapy, Gopmanis
Taljgay, BHU3yalu3alus, KoJka30aHbIH OacTamkpl HYCKAachlH ka3y. balimypatoBa M.A.:
TYKBIpBIMAAManay, oJIiCTeMe, FBUIBIMU JKETEKIILIIK, X00aHbl OKIMIIUICHAIPY, KOJKa30aHbI
peleH3usIay JKoHEe penakmusuiay. AsmoGaeBa I.A.: omicTteMe, Bamujanus, KOJKa30aHsI
peleH3usuIay KoHe peaakuusaiay. OmapoBa A.A.: 3epTTey KYprizy, pecypcTapMeH KaMTamach3
eTy, ’k00aHnbl okiMmneHaipy. Caycanosa JI.2K.: popmain bl Tanaay, BU3yanu3aius, Koaka30aHsl
pelieH3usIay JKoHe peaakuusuiay. AoaykammkoBa I b.: onicreme, Banmupanus, FhUIBIMU
KETEKIIUTIK, KOJKa30aHbl peleH3usuIay koHe penakuusuiay. Toiiromoaesa B.C.: Bamumamms,
FBUTBIMHM JKETEKIIUTIK, KOJKa30aHbl pEICH3UsIay JKOHE peAakuusiay. bapibelk aBToprap
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KOJIKa30aHbIH COHFBI HYCKaChIMEH TaHBICHII, OHBI MAKYJIJIa /1Bl )KOHE 3epTTeyre KOCKaH THICTI yJeci
YUIIH )KayanKepIIUTiK alyFa KeJicTi.
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ABTOpIap 3epTTeyre KaThICKaH OapibIK Meuiprepiiepre yakpIT O6JIill, ambIKTHIK TaHBITHII,
3epTTeyTe KyH/bI yJeC KOCKaHbI YIITiH MIBIHAWBI AJIFBIC OLIIIpe .
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Introduction. Accessibility and quality of primary healthcare (PHC) are central determinants of health system
sustainability. Persistent workforce shortages, excessive professional workload, inefficient resource use, and territorial
inequalities continue to limit access, particularly in ruraland remote areas.

Objective. To synthesize evidence on the principal financial, workforce, organizational, and digital determinants of
accessibility and quality of medical care atthe PHC level and to assess their contribution to health system sustainability.
Materials and Methods. A structured narrative literature review with a scoping approach was conducted using peer-
reviewed publications, policy documents of the World Health Organization, the Organisation for Economic Co-operation
and Development, andthe United Nations, and regulatory materials of the Republic of Kazakhstan. The priority search
period was 2017-2025; selected earlier foundational sources were retained. Sources were identified in Scopus,
CyberLeninka, and official institutional websites. Seventy sources were included in the qualitative synthesis. Content,
comparative, and systems analyses were used; no meta-analysis was performed.

Results. Accessibility and quality of PHC were shaped by interacting financial, workforce, organizational, territorial, and
regulatory factors. Workforce shortages and high workload reduced service availability, especially in rural settings.
Isolated financial incentives showed limited and inconsistent effects, whereas integrated workforce policies, social
support, organizational redesign, intersectoral collaboration, telemedicine, and patient-oriented digital services were
associated with improved continuity and reduced geographic barriers.

Discussion. The evidence indicates that accessibility and quality should be considered linked indicators of system
sustainability rather than isolated performance measures. However, the evidence base is heterogeneous and includes
observational studies, policy documents, and descriptive reports; therefore, findings support system-level associations
and implementation priorities rather than definitive causal conclusions.

Conclusion. Equitable access to high-quality PHC requires coordinated financing, workforce development,
organizational optimization, and digital transformation. Such integrated policies may strengthen PHC resilience and
reduce territorial and social inequalities.

Keywords. primary healthcare; accessibility of medical care; quality of care; healthworkforce; rural health; digital health;
telemedicine.

AOCTYHHOCTb 1 KAYECTBO MEJIUIIMTHCKOM ITOMOILM KAK ITOKA3ATEJIA
YCTOMYNUBOCTU CUCTEMBI 3IPABOOXPAHEHUMA: Ob30OP JIMTEPATYPbI

BaiimypaToBa M.A.!, Typ:kanosa B.A.%*,3akuonia A.A.!, l:xkymaroBa Y. K.2,

Basinosa A.',Canap A.M.*, Mbip3aTxan A.M.5

1 TOO « Kaszaxcmarnckuii meouyurckui yuusepcumem “BIIO3”», Aimamer, Kaszaxcman
Y YHUBEPC bl
2 Meaicoynapoonas wikoaa meduyurer Caspian University, Arvameot, Kazaxcman
3 o
TOO « Meduyunckuii yewmp ooxmopa Opwinbaesay, Llvivkenm, Kazaxcman
4 o o o
Kaszaxcrui nayuonanvhvlti meouyurckutl yuusepcumem umeru C J1. Acghenousposa, Anmamer, Kazaxcman
I 0pO0OCKaAsl ROTUKTUHUKANCT , Animambl, Kazaxcman
* Aemop, 0 meemcmeeHHbl 34 KOPPeCcno HOeHYUio

AKTYyaJbHOCTh. JIOCTYyITHOCTb U KauyeCTBO NEPBUYHOM MemuKo-canuTapHoil nomouw (IIMCII) B0 TCS KII0YEBbIMU
JeTepMUHAHTAMI Y CTOMIMBOCTH CUCTEMBI 37ipaBOOX paHeHHsL. [leprimT kaip 0B, BEICOKas IpodeccHOHaIbHas Harpyska,

110


https://www.doi.org/10.24412/1609-8692-2026-1-76-89

) A KOFAMbIK AEHCAYIbIK CAKTAY
)2 iy OBLLECTBEHHOE 3[IPABOOXPAHEHUE #1/2026
KSPH PUBLIC HEALTH

HeloCTaTOuHAs S(PEKTUBHOCTh WCIONIB30BAHHUS PECYpCOB W TEPPUTOPHAIHFHOEC HEPaBEHCTBO MPOIOIDKAIOT
OTpaHUYMBATE JOCTYII K METUITMHCKO M TOMOIIM, 0COOSHHO B CENTbCKUX U OTIAICHHBIX paffoHaX.

Heanb. O000mHUTh faHHBIE 00 OCHOBHBIX (PHHA HCOBBIX, Ka IPOBBIX, OPTAHU3AIUOHHBIX M IIU(DPOBBIX JETEPMAHAHTAX
JIOCTYITHOCTH U KayecTBa MeIUIUHCKOM nomoum Ha ypoeHe [IMCII 1 o1leHUTh UX BKJIaJ B YCTOWYMBOCTH CHCTEMBI
3[pa BOOXPaHEHHS.

Marepuasibl 1 MeTobL. [IpoBeIeH CTPYKTYpPUPOBAHHBIN HAa PPATHBHBIN 0030p JTUTEPATYPhI C 3JIEMEHTAMHU SCOPING-
noaxoja. [IpoanammupoBaHbl peleHsupyeMble My OJIMKALMY, IPOrPaMMHbBIE JOKyMeHTbl BceMupHON opraHuzalmu
3apaBooxpanerns, OOCP n OOH, a Taxkxe HopMaTHBHBIE MaTepraibl Pecy0mku Kazaxcran. [IpropurerHsii nepros
nmoucka coctaBui 2017-2025 rr.; oTnenbHbIE OoJiee paHHHE 0CHOBOTIONATAIONINE UCTOYHHKH OB coXpaneHsbl. [Tonck
BBINOJTHSUTH B SCOPUS, CyberLeninka u Ha oduimanbHbeIX caliTax opranmsaimii. B kauecTBeHHBIH CHHTE3 BKITI0UeHO 70
HMCTOYHMKOB. MICTI0/I30 BaHBI KOHTEHT -AHAJI3, CPaBHUT €I bHBINA M CUCTEMHbIH aHAJIM3; METaaHaJIU3 He PO BOAUIIC.
Pesyabtathl. JloctynmHocts u kadectBo IIMCII ompenensuinch B3auMoOJIeHCTBHEM (DHHAHCOBBIX, KaJPOBBIX,
OpraHU3AIHO HHBIX,, TP PUTOPHATBHBIX H HOPMATHBHBIX (h)akTopoB. JehrmnT KaIpoB 1 BEICOKas HAT Py 3Ka OTPaHIUHBAIIH
JIOCTYITHOCTB yCIIYT, 0COOEHHO B CEJIBCKOH MECTHOCTH. M130/1MpOBaHHBIE (PHHAHCOBBIE CTHMYITBI XA PAKTCPH30BAIINCH
OTpaHUYCHHBIM M HEO JTHOPOTHBIM 3 ((PEeKTOM, TOT/Ia KaK KOMIUTEKCHAs! Ka IPOoBast ITOJIMTHKA, COLMAIBHAS IO IEPXKKa,
OpTaHU3AIMOHHOE Mepepacipeenenne GpyHKINNA, MeKCEKTOpaIbHOE B3a MO IEHCTBHE, TeJIeMEININHA U T1aI[HeHT -
OPHUEHTHUPOBAaHHbIE HU(PPOBLIE CEPBUCHI OBLIN CBA3aHBI C YJIyYIIEHHEM HEIPEPHIBHOCTH MOMOLIM U CHUXKEHUEM
reorpapuyeckux 0apbepoB.

O0cyxaenue. IlonydeHHple JaHHbIE MOKAa3bIBAIOT, YTO AOCTYNHOCTh M KauyecTBO CJEIyel paccMaTpUBaTh KaK
B3aMIMOCBSBaHHbIC OKA3ATEIIN Y CTOHYMBOCTH CHCTEMBI, & HE Ka K M30JIMPOBAHHBIC XapaKTEPUCTHKH € ¢ paboTsl. Bmecte
C TEM JOKa3aTenbHas 023 HEOJHOPOIHA 1 BKITI0YAET Ha OJIF0IaTeIbHBIC HCCIICIOBAHNS, IPOTrPaMMHBIC TOKYMEHTBI U
OmHUcaTeNbHbIE OTYETHL, MOATOMY Pe3yJbTaThl OTPaKalOT CHCTEMHBbIE CBA3M M TMPUOPUTETH BHEAPEHHSA, HO HE
JTOKa3bIBAIOT P SIMYIO TP UYMHHOCTb.

3axmoyenue. Papublil noctyn k kauectBeHHod I[IMCII TpeOyer cornmacoBaHHOro pa3BUTHS (DMHAHCUPOBaHM,
KaIpOBOTO MOTCHIIMANA, OPTAHU3AIMOHHEIX ITPOIIECCOB U U (POBOii TpaHchopManiy. KoMIuiekcHast HOIMTHKa MOYKET
MIOBBICUTB Y CTOIMUMBOCTb IEPBUYHOIO 3BEHA U Y MEHBIIUTH TEPPUTOPUAIBHOE U COLIMAJIBHOE HEPaBEHCTBO.

KnoyeBble cioBa. nepBuYHas MEJUKO-CAaHUTApPHAs IIOMOIb; JOCTYIHOCTb MEJUIMHCKONM IMOMOUIM; KauecTBO
MEJIUIMHCKOM IMOMOIIM; KaJpOBBIIl IOTEHIMAN; CEeNbCKOE 3JpaBOOXPAHEHHE, LU(PPOBOE 31paBOOXPaHEHME;
TeJIeMEAMIIMHA.

MEJULINMHAJIBIK KOMEKTIH KOJDKETIMAUIII'T MEH CAITACBHI AEHCAVYJIBIK
CAKTAY KYUECI TYPAKTBUIbIF bIHBIH KOPCETKIIITEPI PETIH/E:
O/JIEBUETKE HIOJIY

BaiimypatoBa MLA.', Typ:kanosa B.A.%*, 3akuoana 9.A.', JKymarosa Y.K.2,
Basinosa A.', Canap A.M.*, Meip3aTxan A.M.°
I « KHC)KM» Kaszaxcmanowix meouyuna ynusep cumemi» XKIIC, Anmamol, Kazaxcman
2 Caspian University Xawsixapanvig meouyuna mexme6i, Armamol, Kasaxcman
2 Opuinbaes 0apicepoiny meduyunanvix opmanvizoly KIIC, L viukenm, Kazaxcman
*CIK. Acgenousipos amvinoazol Kasax yimmuix meouyuna yuueepcumemi, Anmamet, Kaszaxcman
Ne7 kananvik emxaua, Armamol, Kazaxcman
* Xam-xabap anmacyea sxcayanmol agmop

Kipicme. Anraiikpl MeIUIIMHAIBIK-CaHUTAPUSIIBIK KoMeKTiH (AM CK) KOJKETIMA LI MEH canachl IEHCAYIIBIK CAKray
XKYHeci TYpaKTbUIBIFBIHBIH HETI3T1 e TEPMUHAHTTApbl OOJIBIT Ta0bUIa 6. Kaap TambuibIFeL, )KOFAphl KOCIOU KYKTeMe,
pecypcTap/abl THIMCI3 Tl [aiaHy oHe ayMaKThIK TEHCI3IK, 9Cipece aybIIIbIK KoHE MaFail aiiMaKkTap/ia, Me TUIMHATBIK
KOMEKKE KOJKeTIMIUTIKT1 INEKTEY 11 )Ka JIFacThIpy/Ia.

Maxkcatbl. AMCK neHreiiinie MeMIMHAIBIK KO MEKTIH KOJKETIMITUTINE MEH CanachlH alKbIHAAWTHIH HET13T1 Ka PIKbUIBIK,
Ka IPJIbIK, YABIMIACTHIP YIIBUIBIK SKOHE IH(PIBIK (hakTopiap Ty pajbl JepeKTepIi dKIUHAKTAY )KOHE 0JIapIbIH JICHCAYITBIK
caKTay JKYHecCiHiH TYPaKThUIbIFbIHA KOCATBIH YJIECIH OaFfanay.

MaTepuasiap MeH daicTep. SCOPING-Tacin 3seMeHTTepi 6ap Ky phUIBIMAAFAH HAPPATUBTIK 91¢OH II0JTY JKY Pri3UIi
PenieH3usinanaTeiH JkapusianbiMaap, JlyHUEKY3UTIK JOeHcaynblK cakray YWbIMbIHBIH, ObIJI¥ Men BbYY-HbH
OaFrmaprnaMalbk KykaTrapsl skoHe KazakctaH PecnyOnmMKkachHBIH HOPMATHUBTIK MaTepHaIaphl Taianasl. [3neynH
OaceiM ke3eHi 2017-2025 sxpuinap apl KaMTBIIbL OYJIaH epTepeK KapusulaHFaH )KeKeJIeTeH HeTi3 KaJay bl J1ep eKKe3Ie
caxransL [3mey Scopus, CyberLeninka sxome yitbiMaapabH pecMu caiftrapbiaa xyprisinai. Canaisik cunresre 70
nepekko3 eHrizinai. KoHTeHT-Tanmay, caibICThp MAJIBI JKOHE KYHEIIK Tajlaay KOJJaHbLUIIBl; MeTa Talliay Y pri3iireH
KOK.

Hotu:xenep. AMCK-HiH KOJDKETIMIUTIT MEH carachl KapKbUTBIK, Ka IPIBIK, YHBIMAACTHIPYITBUIBIK, a YMAKTBIK YKOHE
HOPMATHBTIK (PaKTOPJapIbIH ©3apa bIKMaIbIMEH KaJbIITacThl. KaJp TammIbUIbFbl MEH JKOFa PBI )KYKTEME, acipece
ayBUIIBIK XKepliepie, KbI3METTEPAIH KOJKEeTIMAUTITH mekTe Al JKekenereH Ka paKblIbIK bIHTaJIaHIbI Py IapasiaphIHbIH
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ocepi IIEKTEYJi KoHE OipKenki OOoMMaspl, ajl KemEeHAiI Kaap cascaThl, dJIEyMEeTTIK KOJIIAy, (yHKIUIAPIBI
YHBIMIACTHIPYIIBUIHIK KaliTa 06JTy, cajiaapayblK BIHTBIMAKTACTHIK, TEJIEMEIUIMHA JKOHE TAIMCHTKE OaFbITTaJFaH
UUQPIBIK CEPBUCTEP KOMEKTIH Cca0aKTACTBIFBIH XKaKCAPTYMEH KOHE reorpa QpusulbK Keaepruiepai ToMeHIeTyMeH
0aiinaHbICTEI OOJIIBL.

Tanxkpuiay. KomkeTiMALIiK HeH camaHbl >XKyHe >KYMBICBIHBIH OKIIAYJaHFAaH KOPCETKILITEpi eMec, OHbIH
TYpPaKTbUIBbFbIHBIH ©3apa OailslaHbICThI 6JIIeMIEp1 pETIHAE KapacThIpy KaXker. JlereHMeH nosenuep 6a3a Cbl OpTEKT1KHe
OaKpLIAYMBIK 3epTTEYNEP], OaFaapIamMalbK KyKaTTAp/Ibl KOHE CHIIATTAMAIBIK eCENTEPIl KaMTHIbL COHIBIKIAH
KOPBITBIHIBUIAP TiKeJ el ceOeTUTIKT eMec, )KYI/IGJIIK 6aI/IJIaHLICTap MEH HT13y 6aCI>IMIH>IKTapLH{ Kepce'rem
Kopsoithinabl. Cananst AMCK-re TeH KOJDKEeTIMIUTIK Ka P KbUTAHIBIP YIIbI, Ka IPJIBIK QJIEY €TTi, YHBIMIACT bIPYIIBUTBIK
mpolecTepai xoHe HuGpIIbIK TpaHC(bopMam/mHm yiecTipin JIaMBITY/IbI TaaI ereni. Kemenni casicaT anraiksl
OYBIHHBIH TYPaKTbUIBIFBIH KY ISUTII, 8 YMAKTBIK )KOHE 9JI€y METTIK TeHCI3/IIKT1 a 32Ty bl MY MKIH.

Ty#inai ce3gep. anfamKbl MEIUIMHANBIK-CAHATAPISUIBIK KOMEK; MEIHITMHANBIK KOMEKTIH KOJDKETIMALTI
MEIUIMHAIBIK KOMEKTIH Calachl; KaAPJBIK dJICyeT; aybUIIBIK ICHCAYIBIK cakTay; HA(QPIBIK ICHCAYJIBIK CAaKIay;
TeJIeMEeIUIHNHA.

INTRODUCTION relation to the development of integrated
Accessibility and quality of medical care are strategies  involving public  authorities,
widely recognized as fundamental priorities of educational institutions, and employers.
contemporary public health policy and as key Sustainable  mechanisms  for training,
determinants of population health outcomes. recruitment, and retention of health personnel
Ensuring equitable access to health services are essential for strengtheningthe resilience and
regardless of place of residence, socioeconomic performance of health systems.

status, or territorial characteristics represents a At the same time, improving accessibility and
core principle of sustainable health system quality of medical care increasingly depends on
development and corresponds to international the implementation of innovative
policy frameworks promoted by the World organizational and technological solutions. The
Health Organization, including the concepts of strengthening of primary health care, the digital
universal health coverage and health equity. transformation of health services, the
In the context of ongoing health system introduction of telemedicine technologies, and
reforms, the issue of economic sustainability the expansion of mobile models of care delivery
has become particularly important. Insufficient are regarded as important tools for reducing
or unstable financing of the health sector may territorial barriers and improving system
directly affect the quality and availability of efficiency, especially under conditions of
medical servicesand contribute to the growth of limited resources.

out-of-pocket health expenditures among the Given the multidimensional nature of
population. These processes, in turn, tend to accessibility and quality of medical care, a
reinforce existing social and territorial comprehensive analytical assessment of these
inequalities in access to care. Such disparities issues is of considerable relevance from the
are observed notonly in rural areas butalso in perspectives of public health, economic
certain urban settings; however, they are most efficiency, and social equity. Such analysis is
pronounced in regions characterized by limited necessary to identify priority directions for
health infrastructure and shortages of qualified health system modernization aimed at ensuring
health personnel. long-term sustainability and improving health
Human resources for health remain one of the outcomes among both rural and urban
most critical  factors influencing the populations.

accessibility and quality of medical services. The aim of the presentstudy was to analyze key
Workforce shortages, uneven distribution of determinants of accessibility and quality of
medical professionals between urbanand rural medical care in contemporary health systems,
areas, professional burnout, and limited with  particular attention to workforce,
attractiveness of working conditions create financial, and organizational factors, and to
systemic barriers to effective health care identify priority directions for sectoral
delivery. In this regard, the role of state modernization in the context of urban—rural
workforce policy is increasing, particularly in differences.
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SCIENTIFIC NOVELTY

The scientific contribution of this review lies in
consideringaccessibility and quality of medical
care as interdependent indicators of health
system sustainability and in integrating four
analytical dimensions within a single
framework: financing, workforce capacity,
territorial organization of care, and digital
transformation. Particular attention is given to
the interaction of international evidence with
the organizational and geographic context of
the Republic of Kazakhstan.

MATERIALS AND METHODS

Review design

This study was designed as a structured
narrative literature review with a scoping
approach. This design was selected because the
topic encompasses heterogeneous
organizational, workforce-related, financial,
territorial, and technological evidence that is
not suitable for statistical pooling.
Information sources and search strategy
The evidence base comprised peer-reviewed
scientific publications, international policy
documents, and national regulatory materials.
The principal sources were Scopus,
CyberLeninka, and official websites of the
World Health Organization, the Organisation
for Economic Co-operation and Development,
the United Nations, the Ministry of Health of
the Republic of Kazakhstan, and the Office of
the Prime Minister of the Republic of
Kazakhstan. The priority search period was
2017-2025. Selected earlier sources were
retained when they provided foundational
concepts or evidence on primary healthcare,
rural workforce policy, financing, and service
organization.

Search concepts included combinations of the
terms “primary healthcare,” “accessibility of
medical care,” “quality of care,” “health system

sustainability,” “health workforce,” “rural
health,” “workload,” “financing,”
“telemedicine,”  “digital  health,” and

“Kazakhstan,” in English and Russian.
Eligibility criteria

Eligible sources included peer-reviewed
original studies, reviews, analytical reports,
strategic policy documents, official statistical
materials, and regulatory documents that
addressed atleastone of the followingdomains:
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accessibility or quality of medical care; PHC
organization; workforce capacity, distribution,
workload, recruitment, or retention; healthcare
financing; urban-rural inequalities;
organizational models; telemedicine; or digital
health. English- and Russian-language sources
were  considered. Publications  focused
exclusively on clinical diagnosis or treatment
without implications for health system
organization  were  excluded. Clearly
duplicated, off-topic, and insufficiently
informative records were not used in the
synthesis.

Data extraction and synthesis

For each included source, information was
extracted on the country or setting, source type,
population or health system level, principal
determinant, reported accessibility or quality
outcome, and the main organizational
implication. Seventy sources were included in
the qualitative synthesis. Content analysis was
used to identify thematic categories;
comparative analysis was used to examine
urban-rural and cross-country differences; and
systems analysis was used to interpret
interactions between financing, workforce,
organization, and digital transformation. No
meta-analysis was performed because of
substantial ~ heterogeneity in designs,
definitions, populations, and outcomes.
Review outcomes

The primary review outcome was the
identification of structural determinants
associated with accessibility and quality of
medical care at the PHC level. Secondary
outcomes included territorial inequalities,
workforce availability and  retention,
professional workload and burnout, financing
mechanisms, organizational models of service
delivery, continuity of care, patient-oriented
digital services, and the potential contribution
of telemedicine to reducinggeographic barriers.
Critical appraisal

The evidence was appraised qualitatively with
attention to source type, methodological
transparency, directness of the reported
outcomes, and relevance to the review
questions. Greater interpretive weight was
assigned to systematic reviews, multicenter
studies, official surveillance or policy
documents, and studies with clearly defined
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instrument was not applied because the
synthesis included markedly heterogeneous
scientific and policy sources.

Safety and ethical considerations

The review was non-interventional and used
only published or publicly available aggregate
information. No patient-level data, biological
materials, or personal data were processed.
Safety was considered analytically, including
patient-safety risks associated with reduced
access, fragmented continuity of care,
excessive staff workload, digital exclusion, and
information-security risks. Formal ethics
committee approval and informed consent were
not required.

RESULTS

System-level determinants and international
context

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
resourcessignificantly limitthe 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 errorsand 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
adultsliving 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
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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
assessmentand quality managementatthe 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 atprotecting 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 reviews demonstrate substantial
variation in healthcare quality and accessibility
indicators across countries. In line with the
priorities of the World Health Organization and
the United Nations Sustainable Development
Goals, quality of care is an essential component
of universal health coverage, and SDG target
3.8 emphasizes equitable access to essential
health services, medicines, and vaccines
together with protection from financial risk [8].
Many countries have undertaken large-scale
reforms aimed at strengthening workforce
capacity, expanding digital health services, and
improvinghealth-system innovation. The scope
and pace of implementation differ across
national contexts, but international experience

consistently indicates that digital
transformation is most effective when
supported by governance, infrastructure,

financing, and workforce development [9].
Earlier research has also summarized extensive
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international  experience in  optimizing
healthcare financing and organizational

models, includingexpansion of publicly funded
coverage, rationalization of  financing
mechanisms, and improvement of governance
structures to enhance efficiency and reduce
duplication of expenditure [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 importantrole 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
enhancingboth 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
vulnerable 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
developmentin Russiaand other countries have
revealed persistentstructural 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
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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].

Territorial and workforce determinants
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
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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 addressthese 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 introducedto 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].
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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,
significantshortages of specialistsin 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 vast territory,
low population density in many regions, and the
presence of numerous remote settlements.
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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 confirmsthat
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 observedin Germany, wheredemographic
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
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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
outpatientphysicians. Time-and-motion studies
indicate thata 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 employmentin 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].

DISCUSSION

Integrated interpretation

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
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sustainability of primary health care workforce
capacity and ultimately influence service
availability [56-57].

Organizational and digital implications

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 servicesandthe 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 costreduction 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
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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 unequalaccessto servicesin rural areas, the
modernization of rural health care has been
identified as a strategic national priority [69].
To address these challenges, a set 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 attractingyoungprofessionalsto 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
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access to health services and strengthening
population health outcomes in geographically
dispersed settings [70].

PRACTICAL IMPLICATIONS

Health policy should avoid treating workforce
shortages, financing constraints, service
fragmentation, and digital transformation as
separate problems. The evidence supports
coordinated packages combining workforce
planning and retention, social and professional
support, redistribution of selected functions
within PHC teams, stable financing, patient-
oriented digital services, and telemedicine
models adapted to local infrastructure and
population needs.

STRENGTHS AND LIMITATIONS

A strength of the review is the integrated
analysis of financial, workforce, organizational,
territorial, and digital determinants and the
explicit consideration of the Kazakhstan
context. The synthesis combines international
scientific evidence with national regulatory and
policy materials and preserves the distinction
between access, quality, and system
sustainability.

The review also has important limitations. The
search was limited to Scopus, CyberLeninka,
and selected official institutional sources and
therefore may not have captured all relevant
literature. The protocol was not prospectively
registered, exhaustive record counts and
independent duplicate screening were not
documented, and no PRISMA-ScR flow
diagram was generated. The review included
heterogeneous primary studies, reviews, policy
documents, anddescriptive reports, andasingle
formal risk-of-bias instrument was not applied.
Some sources were published before the
priority period because of their foundational
relevance. Differences in health-system
organization, definitions, and indicators limit
direct comparison and generalization. Most
evidence  supports  associations  and
implementation considerations rather than
definitive causal effects.

CONCLUSIONS

The findings of this review indicate that the
accessibility and quality of health care services
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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 programmesaimed atrecruitmentand
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.
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JEKJIAPAIIUA

JTH4Yeckoe 0J00peHHe W corjiacue Ha yyactue. OO030p OCHOBaH HCKIIOUHMTEIBHO Ha
ONMyOJIMKOBAaHHBIX W OOMIEJOCTYNMHBIX AarperupoOBaHHBIX JAaHHBIX W HE TpeayCcMaTpHBAI
B3aUMOJICHCTBUS C MAIIMEHTAMHU WM y9aCTHUKAMU HCCJIEIOBAHHIA, HCTIONB30BAHUS OMOTOIHYECKOTO
Marepuana Jaub60 00pabOTKHM MEPCOHANIbHBIX MaHHBIX. OmoOpeHHe 3TUYECKOro KOMHTETa U
MoJIy4yeHue HHPOPMUPOBAHHOTO COTIACHs HE TPEOOBAIUCH.

Be3onacHocth. KiumHuueckoe BMemaTeNbCTBO HE MPOBOAMWIOCH. Bompocwk 06e3omacHocTr
paccMaTpUBATUCH AHATUTUYECKU U BKITIOYATIH PUCKU HECBOEBPEMEHHOIO MJIM HEPABHOIO OCTYIIA,
¢dbparMeHTalMyu MeIULIUHCKOM TOMOIIH, Ype3MEPHOI KapOBOil HATPY3KH, IUPPOBOTO UCKITIOYEHUS
1 MH(QOpMAaIMOHHOM 0€30MacHOCTH.

Kon¢puukT uHTEpecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUU KOH(IUKTA HHTEPECOB, TPEOYIOIIETO
PACKpPBITHS.

duHaHcupoBaHue. lccienoBanue He TMOJydYaslo I€JIEBOr0 (PHUHAHCHPOBAHHUS CO CTOPOHBI
roCy1apCTBEHHBIX, KOMMEPUYECKUX UM HEKOMMEPUECKUX OpraHu3aIui.

JlocTynHOCTBL JaHHBIX. Bece naHHbIe, MCII0JIB30BaHHBIE JJIs1 HAPPATUBHOTO CUHTE3a, CONEPKATCA B
TEKCTE CTaTbU U IUTUPYEMBIX UCTOYHUKAX. OTAENbHBIA OOIIEJOCTYMHBIN HA0Op MEPBUYHBIX
JTAHHBIX HE CO3/1aBaJICs.

Bkaan aBropos: M. A. bailimyparosa, b.A. Typxanosa, A. 3akuonaa, Y.K. JxymaTtoBa, A. basiHoBa,
A. Camap u A. MpeIp3arxaH: pa3pa00oTKa KOHIICTIINH;, METO0JIOTHUS; TPOBEICHUE UCCIIEI0BAHYS,
KypUpOBaHUE JAHHBIX; (OopMabHbIM aHAIN3; TOATOTOBKA NEPBOHAYAIBHOIO BApPUAHTA PYKOIIUCH;
pELIEH3UpOBaHUE U peJaKTUpPOBaHHWE pyKomucu. Bce aBTOpbl NpouHTand U OJOOpWIH
OKOHYATEJIbHYIO BEPCHUIO PYKOIHCH U COTJIACUIIMCH HECTHU OTBETCTBEHHOCTD 32 BCE ACTIEKThI paOOTHL

JEKJIAPALIUSAJIAP

ITHKAJBIK MaKyJjlay KoHe 3epTreyre KatbicyFa kedicim. Illosy Tek >kapusiaHFaH *XoHE
KaJIbIFa KOJDKETIM /1 dKMHAKTAJIFaH IepeKTepre HeTi3e/11 *KoHe MallueHTTepPMEH HeMece 3epTTeyre
KaTBICYIIBUTAPMEH ©3apa dpeKeTTecy i, ONOJIOTHSIIBIK MaTepHall bl aiianany Il HeMece Jepoec
IepeKTepai OHIey i KO3IeTeH )KOK. DTHKAJIBIK KOMUTETTIH MaKyJIIay bl )KOHE aKlapaTTaHIbIpbUFaH
KeJiciM ay Tajiaml eTiIMesi.

Kayincizaik. Knuaukanelk apanacy sxypriziiren >xok. Kayincizgik Mmacenenepi TajlgaMabK
TYpPFbIIaH KAapacCThIPBUIBII, YaKThIIbl HEMece TEH KOJDKETIMIUIIKTIH OoJMaybl, MeJIULUHAIBIK
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KOMEKTIH parMeHTalUsAChl, KaAPJIbIK )KyKT€MEHIH IaMaJJaH ThIC 001y bl, U PIILIK LIETTETLTY JKOHE
aKImapaTTHIK KAYIMCI3 K TOYEeKeIAepiH KaMTHIIbI.

Myanenep KaKTBIFBICHI. ABTOPIIAp JKapysUiayIbl Tajal €TeTiH MYenep KaKThIFBICBIHBIH KOK
€KEeHIH MOJIIMIEHII.

Kapxpuianabipy. 3epTrey MEMJEKETTIK, KOMMEPLUSUIBIK HEMece KOMMEPLUSUIBIK eMec
yHBIMJIapJiaH MaKcaTThl KAPKbUIAHABIPY aJIFaH JKOK.

JepexTepain KoJuxetiMainiri. HappaTuBTik cuHTe3 YIIIH NaijanaHbUIFaH OapiibIK JepeKTep
MakaJia MOTiHIH/IE XKOHE CUITeMe JKacajFaH AepeKKo3/ep/ie KaMThUFaH. bacTankpl JepeKTep/IiH Keke
KaJIbIFa KOJDKETIM/I1 dKUBIHTBIFbI )KaCalIFaH 5KOK.

ABTopaapabin yJaeci: M.A. baiimypartosa, b.A. Typ>xanosa, ©O. 3akuonga, ¥.K. Xymarosa, A.
basnoBa, A. Camap >xoHe A. MeIp3aTxaH: TYXXbIpbIMAamanay; oficHama; 3epTTey Xyprizy;
nepexkrepai Oackapy; QgopManasl Tangay; Kojka30aHBIH OacTamnkel HYCKAaChlH JalbIHIAY;
KOJDKa30aHbI KaiiTa Kapay jKoHe pelakinusiay. bapiablk aBTopiap Koiaxka30aHbIH COHFBI HYCKAChH
OKBIT, MAKYJIAa/1bI ’KIHE KYMBICTHIH OapJIbIK aCTIEKTIEP1 YILIIH KayanKepIIiIiK alyFa KeIicTi.
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COBEPIIEHCTBOBAHUE CUCTEMBI YIIPABJIEHWA MEANIIMHCKHUMA
YCJIVTAMU B OTJIEJIEHWU JIYUEBOU JIMATHOCTUKU

TrwoaerenoBa A.T.3, Kypakoaes K.K.!, UmameBa b.11.', MockBun K.A3, llanatoB C.B.?
! Kazaxcmanckuil MeOuyuHCKUU yHugepcumem « Boicuias wixoa 0buecmeeHnozo 30pagooxpaneHusny,
Anmamul, Pecnybnuxa Kazaxcman,
2 [Jlenmpanvuas 2opoockas kiunudeckas o ownuya, Anmamer, Pecnybnuxa Kasaxcman,
3 PecuoHnanbHblil 60 ermblil 20 chumais ¢ noaukaunukotl KHB Pecnyonuxu Kasaxeman, Anmamol, Pecnybauka
Kaszaxcman

BBenenue. OtencHue Ty4eBOl JUATHOCTHKY SIBIISICTCS KITFOUEBBIM CTPYKTYPHBIM IO Apa3IeIeHIeM MEIHUIIHHCKOI
OpTaHU3AIMY, BIUSIOIINM Ha CBOCBPEMEHHOCTh KIMHUYECKUX PEIICHHH, KaYeCTBO MEIHIUHCKOH MOMONM U
Oe3omacHoCTh manueHToB. COBPEMEHHOE YIIPaBICHHAE PaIHOIOTHISCKOM CITyKOO0H BKIIIOYa T TEPEX01 K IEHHO CTHO-
OpHEHTHPOBaHHOM Mojesu, nHrerpainio RIS/PACS, yripasieHre Ha OCHOBE Ia HHBIX M OTBETCTBEHHOE BHE/IPEHNE
HCKYCCTBEHHOTO HHTEIIICKTA.

Heab. O600MUTE COBPEMEHHBIE JTaHHBIC O TI0X0/[aX K COBEPIICHCTBOBAHMIO CHCTEMBI yTIPABIICHIS M TULTHC KM
yCIIyTaMH B OT/IEICHHHN JTY YeBOH JTHATHOCTUKH.

MarepuaJibl 1 MeTOAbL. BBIMOIHEH CTPYKTYPHPOBAHHBINA HAPpaTHBHBIN 0630p myomukanuii PubMed/MEDLINE,
Scopus, Web of Science u eLIBRARY. OcHoBHo#1 BpemeHHOM nuana3on cocraBmit 2021-2026 IT.; 100 IHHTEIBHO
COXpAaHEHBl OTJACNIbHBIE OCHOBOmMonaratonme paborel 2019-2020 rr., HEMOCPEACTBEHHO OIMCHIBAIOIIIE
kosnaecTBeHHble 3 dexrol narerpamun RIS/PACS. PaccmatpuBanuch cHcTeMaTHYeCKUE M HappaTHBHbIE 0030DBL,
HCCIICIOBaHMS BHEAPCHUS, KBA3UIKCIICPHUMEHTABHBIC i KOTOPTHBIC PaboThl, COACpKAIIME OPTaHU3AIHOHHBIC WITH
yIpaBieHueckrue ucxoabl. [lepBuunblii mouck BeisiBHIT 202 3amucy; B coAep KaTedbHbI CHHTE3 BKIIOYEHBI 25
My OJIMKaIui, 2 HOPMATUBHBIE H TP 0 (heCCHOHAIBHBIE TOKYMEHTBI UCTIONB30BAHbI 1151 KOHTEKCTHOM MHTEPHPETALIH.
Pe3yabTaThl. BoigeeHs! IeCTh B3a IMOCBI3aHHbIX HampasieHwmii: Value-based radiology, My nsTunrcuuHAPHAS
HHTETpaIys, KOHTPOJb BPEMEHH IOATOTOBKH 3aKIIOUCHHH, IEHTPaIN30BAaHHEIE PaIHOJIOTHIECKHE CEPBHUCH U
aHaJMTHKA AaHHbX, nHTerpanusa RIS/PACS u BHeapeHHe HCKYCCTBEHHOTO nHTEUTeKkTa. Hanbornee mocienosaTebHo
OMHKCAHBI COKpAICHHEe BPEMECHU MOJATOTOBKH 3aKIIOUCHUH, CHIDKCHHME YHCIa JOKYMEHTAIIMOHHBIX OIIMOOK M
MOBTOPHBIX HCCIIEIOBAHUMN, [TOBBILICHUE ITPO3PaYHOCTH IIOTOKOB U BO3MOYKHOCTH MEPepacIpeIeICHIS HarPy3KU.
O6cy:xnenne. JJoxazaTenpHas 0a3a HEOJHOPOAHA U BKIFOUAET 0030 B, UCCIICOBAaHMS Ka4eCTBA U O JHOLICHT POBBIC
npoeKTsl BHeApeHus. [loaTomy HaOmomaeMsle d(QEKTHI CIeayer HHTEPIPETUPOBATh KaK KOHTEKCTHO 3aBUCUMBIC;
MIEPEHOC PEIIeHN MKy O pTAaHH3AINSMHE Tpe0yeT JIOKaIbHOH BaJIMJAIIHH, OLICHKH PECY PCOB, HHTEpPOTIiepadeIbHOCTH,
krOep0e30NacHOCTH 1 TIOCTBHEIPSHU €CKOI0 MOHUTOPHHTA.

3akJrouenn e. CoBpeMeHHas MOIENb Yy IIPABICHIS O TIEIEHUEM JTYYeBON THATHOCTHKHY JIOJDKHA COYETaTh KITHHIYECKYIO
LEHHOCTbh, CTAHIAPTH3UPOBAHHBIC TIPOLECCHI, IM(POBYIO a HATUTHKY, MYy TbTHIUCIIMIUIAHAPHOE B3a UMOJICHCTRIC U
KOHTPOJIPYEeMOE BHEJPCHUE NCKYCCTBEHHOTO MHTEIJIEKTA. ISl MOoATBEpIKIeHIs YCTOHYNBOTO KITMHUIECKOIO U
SKOHOMHYECKOro 3(deKra HeoOXOIUMBI MHOTOIICHTPOBBIC HCCIIEI0BAHMS BHEIPEHISI C 3apaHee OIPEIeN CHHBIMI
TTOKA 3aTEIIMH.

KnioueBbie cJI0Ba. TydeBas THarHOCTHKA; yIIpaRIeHUe MeIMIMHCKUME y cityramu; Value-based radiology; R1IS; PACS;
WCKY CCTBEHHBIA MHTEIUIEKT; I (poBas Tparcpopmars.

126


https://www.doi.org/10.24412/1609-8692-2026-1-50-61

A KOFAMObIK OEHCAYVYIIbIK CAKTAY

ﬁ-;’-i_ OBLUECTBEHHOE 30PABOOXPAHEHUE #1/2026

PUBLICHEALTH

IMPROVING THE MANAGEMENT OF MEDICAL SERVICES
IN A DIAGNOSTIC IMAGING DEPARTMENT

TyulegenovaA.T .3, Kurakbaev K.K.1, Imasheva B.1.1, Moskvin K.A3, Shapatov S.B.2
1 Kazakhstan Medical University “Higher Schoolof Public Health”, Almaty, Republic of Kazakhstan;
2 Central City Clinical Hospital, Almaty, Republic of Kazakhstan;
3 Regional Military Hospital with Polyclinic of the National Security Committee of the Republic of Kazakhstan,
Almaty, Republicof Kazakhstan

Introduction. Diagnostic imaging departments are key units of healthcare organizations and directly affect the
timeliness of clinical decisions, quality of care, and patient safety. Contemporary management increasingly combines
value-based radiology, RIS/PACS integration, data-driven governance, and responsible artificial intelligence
deployment.

Objective. To synthesize current evidence on approaches to improving the management of medical services in
diagnostic imaging departments.

Methods. A structured narrative review of PubMed/MEDLINE, Scopus, Web of Science, and eLIBRARY publications
was conducted. The core search period was 2021-2026; selected foundational studies from 2019-2020 were retained
because they directly quantified RIS/PACS workflow effects. Systematic and narrative reviews, implementation studies,
quasi-experimental studies, and cohort studies reporting organizational or managerial outcomes were eligible. The initial
search identified 202 records; 25 publications were included in the thematic synthesis, while professional and nommative
documents were used for contextual interpretation.

Results. Six interrelated domains were identified: value-based radiology, multidisciplinary integration, report
turnaround-time management, centralized radiology services and data analytics, RIS/PACS integration, and artificial
intelligence. The most consistently reported outcomes were shorter report turnaround times, fewer documentation errors
and repeat examinations, improved workflow transparency, and enhanced workload redistribution.

Discussion. The evidence base is heterogeneous and consists largely of reviews, quality -improvement studies, and
single-center implementation projects. Reported effects are context-dependent; transfer to other institutions requires
localvalidation, resource assessment, interoperability, cybersecurity, and post-deployment monitoring.

Conclusion. A contemporary diagnostic imaging management model should integrate clinical value, standardized
workflows, data analytics, multidisciplinary collaboration, and governed artificial intelligence. Multicenter
implementation studies with predefined clinical, operational, safety, and economic outcomes are needed.

Keywords. diagnostic imaging department; medical services management; value-based radiology; RIS; PACS; artificial
intelligence; digital transformation.

COVIJIEJIIK NTMAT'HOCTUKA BOJIIMIIECIHAE METUIIUHAJIBIK KbIBMETTEP/II
BACKAPY XYUECIH XETUIAIPY

TrwonerenosaA.T.?, Kypakoaes K.K.', Umamesa b.1.', MockBnu K.A3, Illanatos C.b.?
! « Ko2amowlx 0eHcayivlk cakmay sco2ap vl mexmeoiy Kaszaxcman meouyuna ynugepcumemni,
Anmamul, Kazaxcman Pecnybauxacwi,
2 Opmanvlk KaLanslK KIUHUKATLIK aypyxaua, Anmamol, Kazaxcman Pecnyoaukacol,
? Kazaxcman Pecnyonuxacvl ¥immuvlx Kayinciz0 ik KOMUMemiHiy eMxauacsl 6ap e Hipaixk acKkepu 20 cnumani, Anmamui,
Kaszaxcman Pecnyonuxacwol

Kipicme. Coynenik auarHocruka 0elriMIeci KITHHUKAJIBIK MISTIIMIEePIH YaKTbIIbFbIHA, MEUIIUHAIBIK KO MEKTIH
carachlHa J)KOHE NMaIMEHTTEeP/IH Kayilci3/irine TikeJiei ocep eTeTiH MeIUIINHATIBIK Y HBIMHBIH HETI3T1 KY PbUIBIMIBIK,
Gemimireci Gombin Tabbutamel. Kaszipri Gackapy KYHIBUIBIKKA Oaraapimanrad paguonorwsiabl, RIS/PACS
HMHTETPAIMSICHIH, IEPEKTEPre HeTi3AeNIreH 0acKapy bl )KOHE JKacaH bl MHTEIUICKTTI %a yalThl €HTi3y i OipIKTipei.
MaxkcaTsbl. Coynenik TnarHocTika OeriMIIeciHe MeAUIMHANIBIK KbI3METTepAi 6a cKapy KYHeciH )KeTUIIipy Tocitepi
TypaJibl 3a MaHay ¥ JIepeKTEP i JKUHAKTAY.

MaTepuamaap men daicrep. PubMed/MEDLINE, Scopus, Web of Science xone eLIBRARY xa pusiiaHbMIapbI
OOMBIHIIIA KYPbUIBIMIAJIFaH Hap paT| BTIK 11101y xkypriziami. Herisri kezey 20212026 sxpuinapab kKamToiapl; RIS/PACS
WHTETPAIVSICHIHBIH CaHIBIK dcepid Tikened cunattaitreiH 2019-2020 sKpuTIapHarsl )KeKeJIereH Iprell )KYMBICTap
KOCBHIMIIIA CAKTAIBl. ¥HBIMIACTRIPYIIBUILIK HeMece 0aCKapYIIBUIBIK HOTHKEIepi Oap sKyierni )KoHe HappaTHBTIK
LIOJTyJIap, CHTI3Y 3epTTEyepl, KBa 3UIKCIEPUMEHTTIK )KOHE KOTOPTTHIK 3¢PTTEYJIep Ka paCThIPBUILBL AJIFa MIKbI 1371€y/Ie
202 >xa30a a HBIKTAJIBII, TAKBIPBIITHIK CHHTE3TE 25 ®KaprsulaHbIM SHT 131111,

Hotuaxenep. Antel e3apa Gaiimaneictbl OarpiT aHbkTanmpr value-based radiology, MynbTHIHCIHIITHHAPIBIK
WHTETpaIysl, KOPBITHIHABI Ja WbIHIAY YaKBITBIH 0aCKapy, OpTaJIbIKTAHIBIPIIIFAH pa THOJIOTHSUIBIK CEPBUCTEP MEH
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nepexrep anauturachl, R1S/PACS uHTErpaImsicel JKoHe XKacaH bl MHTEIUICKT. EH TYPaKThl CHNIATTAIIFAH HOTIDKENEpIe
KODPBITHIH/AB NalbIHIAy YaKBITHIH KBICKapTy, KY’Ka TTaMaJbIK KaTelep MEH KaWTanama 3epTTeyJephl asairy,
aFBIHIAPIBIH A ITBIKTBFBIH JKOHE XKYKTEMEH] Ka fiTa 0Ty i ’KaKcapTy JKaTa Ibl

Tankpuiay. [lonenaep 6azackl OipKelKi eMec kKoHe Ko OiHe 10Ty JIap IaH, canaHbl )Ka KCapTy 3epTTeyJiepiHeH xKoHe O
OPTalBIKTHl €Hri3y jxo0anapeiHaH Typajbl. COHABIKTAH dcepliep KOHTEKCTKE Toyel; 0acka yHbIMIapra Kelmpy
JKEPTUTIKTI BallUJalUsAHBL, pecypcTapipl, HHTEpOTepadeNbalTiKTi, KuOepKayinci3aikTi )KoHE eHTi3yJeH KeHiHTi

MOHHUTOPHHITI 0aFajay bl Tajar eTeIl.

KopbIthinabl. Coyienik AuarHocTika OeliMIineciH 0acKapy/blH 3aMaHayH MOJIeNi KIWHUKAJIBIK KYH/BLIBIKTEL,
CTaHAAPTTAJFaH yaepicTepi, TH(PIIbIK a HATMTUKAHBI, MY JIbTHIUCIMILTMHAPIIBIK ©3apa 9P EKETTECY i KOHE yKacaHIbI

WHTEJUICKTTI 0a KbUTAHATHIH CHT13Y i O1pIKTIpyi THIC.

Tyiiinai ce3mep. coyiemik TuarHocTka 6o TiMIlec; Me T HAJIBIK KbI3MerTepai Oackapy; value-based radiology; RIS;

PACS; »a canipl FHTEIUTIEKT; IU(PIIbIK TpaHCchHO pMATTHS.

BBenenue
Otnenenue nyueBoit aumarHoctuxu (OJIJ)
SIBIISICTCS KITIOYEBBIM CTPYKTYPHBIM

1oipasiesIeHneM MeTUITTHCKOM O pTaHn3a1lH,
UTPAIOIINM BaKHYIO POJIb KaK B KITMHUYECKOM
MPaKTHKE, TaK U B CUCTEME 3IpaBOOXpaHEHUs
B LETOM. CoBpeMeHHbIe METOIbI
BHU3yaJU3allun - peHtreHorpaduws,
KOMIILIOTCpHAd U MAarHuTHO-pC30HAHCHAA
ToMoTrpadus, yIbTpa3ByKOBBIC U THOPHUIHbIC
HCCIIeI0BaHMS - TPUMEHSFOTCS Ha BCEX dTarax

OKa3aHMWs  MEIMLIMHCKOW  IMOMOIIM U
HCIIOJIB3YIOTCS 1St JIUArHOCTHKH,
CTpaTUQUKALUU  PUCKOB,  MOHUTOPHUHIA
TEUEHHUS 3a00seBaHui u OLICHKU
3pdekTuBHOCTH  JedeHus.  Pe3ynbrarsl

BH3YyaJIM3alMOHHBIX HCCJIE/I0 BAHUH HATIPSIMYIO
BIMSIOT  Ha  KIMHUYECKHE  PEHICHWS,
MapIIpyTH3AMUIO MTAIICHTOB, BEIOOP TaKTHUKH
JeYeHUsI ¥ IPOTHO3 3a0osieBanus [1 - 3].
CoBpeMeHHBIE TOAXOIBI K OpraHH3alud
3IpaBOOXPAHEHUSI PACCMATPHUBAIOT CIYXKOY
JYy4eBOW JHUAarHOCTUKA HE TOJBKO Kak
BCIIOMOTATENIbHOE TIOIPa3/IeIeHNe, HO U KaK
AKTUBHOTO y4aCTHHKA
MYJIbTHUANCIUILTMHAPHOTO B3aUMOJCHCTBUS.
Pons pagumonora BKIIOYaeT ydyacTHE B
KIMHAYECKHX KOHCWIMyMaX, pa3paboTKy
JTUATHOCTUYECKUX IMPOTOKOJIOB, YIPABJICHUC
MNOTOKAaMH  HMCCIEIOBaHUN, oOecrneueHye
panuanoOHHON 0€30MacHOCTH U BHEApPEHUE
WHHOBaLMi [4].

Ha kIWHHYECKOM ypOBHE JEATCIIHHOCTH
CITYKOBI JIy4€BOU THATHOCTUKU CITIOCOOCTBYET
JTUATHOCTUYECKOH  TOYHOCTH,  pPaHHEMY
BBISIBJICHUIO 3a00JIeBaHUM, HEMPEPBIBHOCTH
HaOJIONCHUS U OOOCHOBAHHOCTH PEIICHMIA
[TanmeHT-OpUEeHTUPOBAHHAS KOMM YHUKAIWA U
ydacTHe  pajuojiora B  KIHHAYSCKOM

MapuIpyTe TakXKe paccMaTpPUBAIOTCA Kak
KOMIIOHEHTBl 1LIEHHOCTH PaJAuO0JIOTHYECKOU
yenyru [5,6].

B nocnennue roasl pynkumonuposanue OJI/]
XapaKkTepu3yercs pocTom 00beMoB
UCCIIEJOBAHUI u TpeboBaHMi K
ONEPATUBHOCTH BbIAAYU 3aKIIOUCHHA TpH
OTPAaHUYCHHOCTH 000PYIOBaHHS, BPEMEHHU H
KagpoB.  OIHOBPEMEHHO  YCIOXXHSIOTCS
TpeOOBaHMs K pagHallMOHHON 0€30MacHOCTH,
MHPOPMHUPOBAHHOMY COIIIACHIO, TPUMEHEHHIO
KOHTPACTHBIX MpenapaToB, JOKYMEHTAIUH U
KOHTPOJIIO KayecTBa [7].

Ha npakTuke 3TO MposIBIISIETCS OUepeIIMH Ha
UCCIIeIOBaHMSA, BapHaOEIbHOCTHIO BPEMEHH
MOATOTOBKH M BBIJAYM 3aKiIOdueHuil (report
turnaround time), meperpy3Kkoii CrieIHaIICTOB,
KOH(MJIUKTOM MEXAY CKOPOCTBIO MOTOKAa U
Ka4yeCTBOM, a TaKKe pHUCKOM
HU3KOIICHHOCTHBIX MCCIIe0BaHMi [8,9].
VYmpaBrneHueckas IOBEeCTKa  MOCTEIMEHHO
CMEIIAeTCs OT KOJUYECTBEHHBIX MMOKa3aTenen
K IEHHOCTHO-OPHEHTUPOBAHHOMY MOJXOIY
(value-based radiology), yuuThIBaroIIEMY
CBOEBPEMEHHOCTb, KITMHUYECKYIO
YMECTHOCTb, 0e30macHOCTh,  KadeCTBO
KOMMYHHUKAIlMU  pe3yJbTaToB H  BKJIAI
ucciieJoBaHus B KimnHndeckuid ucxon [10,11].
JIOTIOTHUTENBHBIMU ~ BBI30BAMHU  SBIISIOTCS
U POBU3AIIHS " MHTETpanus
PaIUOIOTMYECKIX HH(POPMALIMOHHBIX CHCTEM
(RIS), apXxuBOB MEIMIMHCKUX H300paskeHUi
(PACS) u meaunuHCKMX HWH(OPMAIUOHHBIX
CHUCTEM. DTH pelIeHUs MTO3BOJISIIOT YIIPABIISATH
MOTOKaMHU U pecypcaMu, CTaHIap TU3HPOBATH
npoueccbl M (GopMHUpOBaTH JaHHBIE U
aHAJIUTUKUA, HO TpPeOYyIOT COIPOBOXKICHMUS,

3alIUTbl JAaHHBIX W KOHTPOJIA HX KaduCCTBa
[12,13].
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BHenpeHue HMCKyCCTBEHHOTO  HMHTEJIEKTa
co3Jaer HOBBIE TpeboBaHUs K
UHTEepoInepadenbHOCTH, YIPaBIICHHIO

U3MEHEHUSIMU, MOHUTOPHUHTY KaueCTBa, ITHKE
U TpaBOBOM oTBeTCTBeHHOCTH [14-16]. B
CBS3M C 3TUM HEOOXOJMMO paccMaTpHUBATh
coBepiueHcTBoBaHME OJI/] Kak KOMIIJIEKCHYIO
yIpPaBICHYECKYIO 3aJady, OO0beIUHSIONIYIO
KIMHUYECKYI0  LEHHOCTb,  OpTraHHU3alHIo
NOTOKOB, IM(PPOBYI0 HHPPACTPYKTYpPy H
06e301acHOCTb.

Hean ucciiegoBaHus

O600mUTE  JUTEpaTypHblE JaHHbIE O
COBPEMEHHBIX noaXxoaax K
COBEpILIECHCTBOBAHUIO CHCTEMBI YIIPaBIICHUA
MEIUIMHCKUMHU YCIyraMHM B  OTACJIEHUU
JTy4€BON TUAarHOCTUKHU.

HayyHnast HOBU3HA

Hayuynass HoBu3Ha 0030pa COCTOUT B
UHTErPAllMM  Pa3pO3HEHHBIX KIMHUYECKUX,
OpraHU3aIMOHHBIX U NU(POBBIX MOIXO0/I0B B
equHYyl0 ymnpasieHueckyro pamky OJII. B
oTiiMyMe OT paboT, paccMaTPUBAOLMX
RIS/IPACS,  HCKyCCTBCHHBI  WHTEJJICKT,
BpeMsi MOJTOTOBKU 3aKiIodeHuil win value-
based radiology wm3omupoBaHHO, HACTOSIIHIA
0030p COIOCTABIISIET ux KaK
B3aMMO3aBUCUMBIE  3JIE€MEHTBl  CUCTEMBL
KJIMHUYECKasi IEHHOCTh - MIPOLIECCHI - JaHHbIE
- TE€XHOJIOTHUHU - OE€30MaCHOCTh - MOKa3aTelH
spdexruBHocTu. IlomyueHHas cCTpyKTypa
MOXeT MCIIOJIb30BaThCS sl (POPMUPOBAHUS
TUIIOTE3 U pa3pabOTKH JIOKAJIBbHBIX IPOTPaMM
yIydllleHus KadecTBa, HO HE SBISETCA
TOTOBBIM  YHUBEpPCAJIbHBIM  CTaHAApTOM
BHEJIPEHHUS.

MaTepuaJjibl 4 METObI

JAu3aiin 0030pa

Pabota BeITIOTHEHA KaK CTPYKTYPHUPOBAHHBIA

HappaTUBHBIN  0030p ¢  DIEeMEHTaMH
BOCTIPOU3BOIMMOTO MOUCKA.
MeTtononornyeckoe U3JI0KEHHE

OPHUCHTUPOBAHO Ha MPUMEHHMBIC MTPUHIUIIBI
SANRA; orgensubie 3mementsl PRISMA
WCITOJIB30BaHBI JIJII MPO3PAYHOTO OIHMCAHUS
noucka u oTOOpa, OJIHAKO CTaThsl HeE
3asMBIsSETCS KaK CHUCTEMaTHYeCKUd 0030p U
MeTaaHau3.

HUctounnku uHpopMauum u cTpaterus
NMoucKa

[Mouck Bemonsswics B PubMed/MEDLINE,
Scopus, Web of Science u eLIBRARY.
OCHOBHOM BpEMEHHON AHama3oH COCTaBWI
2021-2026 IT. OtnenbHble
ocHoBomosararomue myonukamuu 2019-2020
IT. COXPaHSIUCH, €CITH OHU HEMOCPEACTBECHHO
OTMCHIBAIM  KOJIMYECTBEHHBIE  A((PEKTHI
unrerpanmn  RIS/PACS wu aBromaTuzammm
oTyeTHOCTH. lcnonp3oBaiuch pyccko- U
aHTTOS3BIYHBIE ~ KOMOWHAIIMM  TEPMHHOB:
«OTaeJIeHue JIy4yeBOi JTUATHOCTUKID,
«YNpaBJI€HUE MEJUUUHCKUMU YCIyrami,
radiology department management, value-
based radiology, report turnaround time,
workflow, teleradiology, RIS, PACS, artificial
intelligence, digital transformation. 3ampocsr
aJalTUPOBAJIUCh K CHHTAKCUCY KaKI0M 0a3bL
JIONOJHUTENBHO MPOCMATPUBAINUCH CIHUCKU
JUTEpaTypbl  pEIEeBaHTHBIX 0030pOB W
podecCuOHANBHBIX JOKYMEHTOB.
[lepBuunblii mouck BeisIBWI 202 3amucu.
[Tocne ynanenuss nyOJIMKAaTOB MPOBOJWICS
CKpUHMHI Ha3BaHUM W aHHOTALUWW, 3aTeM
OLIEHKAa IIOJIHOTEKCTOBBIX MNyOnukauuid. B
TeMaTUYECKHUI CUHTE3 BOILIIHU 25 my OJIHKaIW;

npodeccuoHalbHbIE 3asIBIICHUS u
HOPMAaTHBHO-METOJUYECKUE JIOKYMEHTBI
HCIIOJIb30BAIUCH JUIst KOHTEKCTHOU
MHTEPIPETALUH. [Tonnsi XKy pHan

UCKIIFOYCHU W TOYHAs JaTa IOCJIEIHEro
MOKMCKOBOTO 3aIPOCa B UCXOJHBIX MaTepHaIax
He Obuu coxpaHeHsl, modromy PRISMA-
auarpaMmMa He IpeJicTaBJeHa.

KpuTtepuu BK/IIOYEeHUS M UCKIIOYEHUS
Kputepun  BKIIOUEHHSA:  pELEH3UPYEMbIe
nyOJIMKAalWY, TOCBSIICHHBIE YIIPaBIICHHUIO,
OpraHM3aluy Wik HuppoBoi TpaHcPopMamu
PATUOJIOTHYECKOW CIYyXKOBI; HCCIIEI0BaHHS
BHCAPCHUA, KBa3UIKCIICPHUMCHTAJIbHBIC u
KOTOpPTHBIE pabOThl; CHCTEMAaTUYECKUE MU
HappaTUBHbBIC 0030pHI; HaJIn4ue
OpTaHU3AIMOHHBIX, MIPOIIECCHBIX,
KITMHUYECKHX, 0€30MacHOCTHBIX WIn
HSKOHOMUYECKUX  HUCX0/0B. JlomycKaauch
paboThl 0 value-based radiology,
MYJIBTHIUCIHMIUIMHAPHOM  B3aHUMOIEHCTBUH,
BpPEMEHH HOJITOTOBKH 3aKITI0YCHHH,
RIS/PACS, ueHTpalu30BaHHBIX CEpPBHUCAX,
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TeJIepaauoIOTHH u
UCKYCCTBEHHOTO MHTEIIJICKTA.
Kputepun wuckmrouenus: myOnukanuu 0e3
YIPABICHUYECKOTO WM OPraHU3aIMOHHOTO
KOMIIOHEHTA; pa0OTHI, OIICHUBAIOIIHE TOJIHKO
AUArHOCTUYCCKYID TOYHOCTH KOHKPCTHOIO
MeTO/1a BU3yadu3alliu; Te3UChl 0€3 MOJIHOTro
TEKCTa, PCAAKOWMOHHBIC KOMMCHTApHUU oe3
aHAJUTUYECKOM IEHHOCTH; HEpElleH3UpyeMbIe
MaTtepuanbl; ayonukatel. bonee panHHe
HY6HI/IK3HI/II/I BKIIFOYAJIUCh TOJBKO KaK
OCHOBOTIOJIATaIOII e HUCTOYHUKHU IS
OTJEIBHBIX MPOLIECCHBIX MOKa3aTeNIeH.

BHEJPEHUA

HN3Baeyenue u KPpUTHYECKad OICHKaA
JAHHBIX

W3 xaxnoit HY6J'II/IKaI_II/II/I MU3BJICKAJINCh I'oa U
CTpaHa, THII HUCCICO0BaHMA,

OpraHMU3aIHOHHBIA KOHTEKCT, XapaKTEePUCTHKA
BMEIIATEIbCTBA  WJIM  YNPABICHYECKOTO
01X 013, UCTIOJIb3Y eMble II(POBBIC CHCTEMBL,
nokasatenu 3P(HEeKTUBHOCTH, OE30MaCHOCT,
OTPaHWYCHUS U HAIWYUE CPaABHUTEIIBHOM
rpymnmnel. M3-3a HEOTHOPOIHOCTH JAM3AMHOB,

MoKazaTtejle W yCJIIOBUM  BHEAPEHUA
KOJINYECTBEHHOE 00BeTMHEHUE HE
MPOBOIUIIOCH. Kpurnueckas OIICHKA

BBIMOJIHAJIACH KAUECTBEHHO C YUETOM JIU3aiiHa,
pa3Mepa U penpe3eHTATUBHOCTH BHIOOPKH,
HaJu4yusi KOHTPOJIS,, MPOJIOTIKHUTEIHHOCTH
HaAOJIIOICHNS, BHENITHEH BallUIHOCTH U PUCKA
KOH(ITUKTa HHTEPECOB.

Hcxoabl 0630pa

[TepBUUYHBIM HCXO010M ObLITa OpraHU3aLIMOHHAS
abdexkruBnocts OJI[: BpeMs MOATOTOBKH
3aKIIFOUYEHUH, TMPOIYCKHAas  CIIOCOOHOCTB,
JTUTUTEBHOCTh ITamoB MapuipyTa,
pacmpenelieHue Harpy3Kd U yIpaBIsSeMOCTb
NOTOKOB. BTopuunbiMH ucxomgamu ObUH

MOBTOPHbIC WCCJIeI0BAHI,
AOKYMCHTAIlUOHHBIC OIHI/I6KI/I, KIIMHHUYCCKaA
YMCCTHOCTD, Ka4ye€CTBO KOMMYHHUKalWy,
0e30IMacHOCTh MaIMCHTOB,
y/IOBJIETBOPEHHOCTh YUYaCTHUKOB IIPOIIECca,
UHTEpoIepadenbHOCTb, yCTOMYUBOCTb

nudpoBori MHOPACTPYKTYPHl U TIOKa3aTEIH
BHEJIPEHUS HCKYCCTBEHHOTO MHTEIIICKTA.
be3zonacuocTtb

BMmemrarenbcTBO B OTHOIICHHUH MAITUSHTOB HE
TIPOBOIUIIOCH. be3omnacHocTh
paccMaTpuBaTach Kak TpeaMer o0030pa

BKIIOUAlla PAJHAIMOHHYI0 0€30MacHOCTb,
pHUCKH KOHTPACTHBIX npenaparos,
KOH(PHUIESHIIMAITBLHOCTH U KHOEPOE30TIaCHOCTb,
OIIMOKN aBTOMATHU3AIMH, aJITOPUTMHYECKYIO

NpeAB3ATOCTh, KIMHUYECKAN HAA30p 3a
I/ICKyCCTBCHHBIM HHTCIIJICKTOM 158
HEOOXOIUMOCTE MOCTBHEIPEHYE€CKOTO
MOHI/ITOpI/IHFa.

Pe3yabTaThl

CuHTe3 nuTepaTypbl MO3BOJWI BBIIEIUTH
itoueBsle mpobaemsl OJI/I: poct 06beMoOB
UCCIIEJ0BAaHUNA IPU OTPaHUYEHHBIX pecypcax,
BapuabebHOCTh CPOKOB HOJATOTOBKU
3aKITFOYEHUH, neperpyska NepcoHara,
¢dparmMeHTanys HHPOPMAIIMOHHBIX CHCTEM U
HEO0OXOUMOCTh JI€MOHCTPHUPOBATH
KIMHUYECKYI0  IIEHHOCTh  HCCII€I0BaHUM.
VYnupaBieHueckue peLieHus ObLTH
CrpynmnupoOBaHbI IO IIECTHU HAITPABJICHUSAM.

1. ITepexon K LeHHOCTHO-
OPMEHTHPOBAHHOI MO/1eJIN YIIPABJIeHUS

CornacHO MEXIyHapOJHOMY 3KCIIEPTHOMY
3asBIICHUIO,  paAHoOJOTHYecKass  Cciyx0a
JOJIKHa OI€CHHUBATHLCA HE TOJIBKO 110
KOJIMYCCTBY BBIITOJTHCHHBIX I/ICCJ'IGI[OBaHI/H\/’I, HO
U 10 CO3/1aBaeMOi KIMHUYECKOW IEHHOCTH:
CBOEBPEMEHHOCTH, 000CHOBAaHHOCTH,
BIIUSTHUIO HA PELIEHUE U UCXO0/1, 0€30TacCHOCTH
u KadecTBy KommyHukauuu [17]. Taxoi
noaxoJ TpeOyeT MmokazaTesied KIMHIYECKOH

yMmecTHOCTH, patient-reported wu  patient-
centered metrics, a TaKKe  OLEHKHU
3aBCPUICHHOCTU ANarHoCTHU4YCCKOro
MapupyTa.

2. MyabTHAUCUMIIINHAPHAS HHTET PALIUA 1
pacIIMpeHHe PoJId paJuoJiora

Ponp  pagmosiora BBIXOZUT 33  paMKd
UHTEpIpeTaluu M300pakeHU M BKIIOYaeT

y4acTHe B  KOHCWIMYMax, YIpaBlieHUe
JIUaTHOCTUYECKUMHU MOTOKAaMH,
CTaHapTHU3ALUIO MPOTOKOJIOB "

KOMMYHUKAIIUIO KPUTUYECKUX PE3YJIbTATOB.
WHCcTUTYyIMOHATU3AIUS
MYJbTHIUCIMILIMHAPHOTO  B3aMMOACHCTBHSL
MOJET CHUXKATh BapUaOeIbHOCTh PEIICHUNA U
MOBBINIATH COTIIACOBAHHOCTH JICUSHUS [4].

3. VYopapiieHHe CpPOKaMH MOATOTOBKHU
3aKJII0YeHu

B wucciienoBanun KavyecTBa, MPOBEICHHOM B
Omamne, CTaHIapTH3ALUS MIPOTICCCOB,
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MOHUTOPHUHT U TepepacupeeIeHue OTOKOB
COMPOBOXIANUCh YIyYIIEHUEM BpPEMEHH
MOATOTOBKHU 3aKITI0YEHUI U 01
UCCJIEJOBAaHUN, 3aBEpPLICHHBIX B LIEJIEBbIC
cpoku [18]. OTH pgaHHBIE MOATBEPKIAIOT
NPaKTHYECKY0 3HAYUMOCTH report turnaround
time kak HHIUKATOPA, OHAKO O THOLIEHTPOBOM
JTH3aiH OTPAaHWYHUBAET  NEPEHOCUMOCTH
pe3yIbTaToB.

4. YnpapiieHHe Ha OCHOBe JAaHHBIX H
LHeHTPAJIM30BAHHbIE PainoJIOrn4YecKre
CepBHUCHI

Eauneii paaroI0THYECKUA
nH(pOPMAaIMOHHBIN CepBHUC MOJKET
obecrneunBaTh IEHTpaAIU3aALUI0 00pabOTKH
UCCJIE0BaHUN, BBIPABHUBAHHE  HArpy3Kd
MEXAy OpraHuzauusiMu U (GopMupoBaHHe
yIpaBIeHYECKOU aQHAJIUTUKU.
ATrperupoBaHHbIC TaHHBIE RIS/PACS
NO3BOJIAIOT  BBIABIATH  Y3KME  MECTa,
aHaJIU3UpPOBATH ouepenu, 3arpy3Ky
000pyZOBaHMS U CHEIHAINUCTOB, a TaKxkKe
MOJIJICPKUBATH OTIepaTUBHbIE peeHus [19].
5. Uurerpaumusi RIS/PACS wu 3¢¢exTn
nudpoBU3aMHA

Nurerpamnus RIS, PACS u oTYeTHBIX CHUCTEM
MOXET COKpalllaTh PYy4YHOW BBOJ [aHHBIX,
BpeMs MOATOTOBKHM IIA0JOHHBIX 3JIE€MEHTOB
3aKII0YEHUsT M 4Hcio omubok. B omHoM
HCCIIeIOBAaHUM aBTOMATHUYECKOE 3aIl0JTHEHUE
OTYETOB OLIEHUBAJIOCHh KaK 3KOHOMMS 10 68

MUHYT pabo4yero BpeMEeHHU B JICHb Ha OJJHOTO
paanoIora, OJHAKO Pe3yJIbTaThl MOJTYYCHBI B
OJTHOM [EHTPE M 3aBHCAT OT JIOKAJIHHOIO
npoduis uccienonanuii [20]. OG30psl Tarke
OMMUCBIBAOT CHWIKXCHUC AIMHWHUCTPATHUBHBIX

3aIEPHKEK,

U300paXkeHuit  u

yIy4lIeHHUE
YMCHBILICHUE

JOCTYITHOCTU
pucka

MOBTOPHBIX uccienoBanuii [21]. Coobmienus
00 yJIydYIICHUH TMPOU3BOIUTEIBHOCTHA TOCIC

HUHTETpauu
UHTEPIPETUPOBATHL C

UCXOOHON HHPpacTpyKType

OILICHKH.

6. HNuTerpanus

CHUCTCM

[22,23] cnenmyer
YY4E€TOM pa3IU4YUid B
U METoHax

HCKYCCTBCHHOI'O

HHTE/VIEKTA B YIIPABJICHYECCKYI0 MO €JIb

nn MOXKET
MPUOPUTHU3ALUU

UCTIOB30BaThCS
pabounx

JUIS
CIIHCKOB,

aBTOMATH3allUM OTJEJbHBIX oONepauuil Hu
yCKOpeHHs 00pabOTKU KpUTHUECKUX CITyYacB.
YcroitunBoe BHEIpEHUE TPeOYyeT CTaHAapTOB
oOmeHa ganabiMH, uHTerpanuu ¢ RIS/PACS,

JIOKaJILHOU

KIIMHUYECKOH

BaJIM ALY,

KOHTPOJISL BEpCHUil, MOHUTOpUHTa Jpeiida u
MpoLenypsl pearupoBaHus Ha OmUOKHU [24].
O630pBl MOMUEPKUBAIOT, YTO BO3MOJKHBIC
MpEeUMYIIEeCTBa aBTOMAaTU3alMU 3aBUCAT OT

OpFaHI/I3aI_[I/IOHHOI\/’I

TOTOBHOCTH

n HC

YCTPAHSIIOT HEOOXOAUMOCTh KIMHUYECKOIO

Haja3opa [25,26].

Ha ocHoBe cuHTe3a copMHupoBaHa CBOHAs
yhpaBieHueckas Moaesb (Tadmumua 1).

TaﬁJmua 1 - KnroueBble HaITpaBJICHU COBCPIICHCTBOBAHW S YITPABJICHU S B OTACIICHUA J'Iy‘[eBOfI JHUAarHOCTUKHU

Coaep:xanue

OcHOBHBIE OxugaeMbie
HanpaBienue yIpaBJieHYeCKHUX
L HHCTPYMEHTHI 3¢ dexTnI
H3MeHeHui
[oBbllIeHHE LEHHOCTH H
Cmemenne  akueHra ¢ | Kpurepmm yMecTHOCTH, |
Value-based radiology o0beMa Ha KIHMHHYECKYIO | patient-centered metrics,
. HU3KOLIEHHOCTHBIX
LEHHOCTb KJIMHUYE€CKUN a yIUT .
HCCIIe0BaHUM
MynpTunMCHUIUTTHADHAS Bxnrouenue panuonora B|KoHcunuymsl, mnpoTtoxonsl | CHUkeHHE BapuadensHoCTH
UHTeTpalus KJIMHUY €CKUE KOMaH/Ipl CTaHAAPTHl KOMMYHUKAIMK | peIIeHUui
KPI, MOHUTOPUHI,
Koutpoms BpEMEH! Coxkpalenue 3aJepxkek H
VYnpasneHue cpokamMu . nepepacrpeiesicHue
IIOATOTOBKH 32 KJIIOU €HU I neperpys3Ku
MOTOKOB
Wnterpams RIS, PACS, MHC, CHMXeHHe pYUHBIX OIIMOOK
Liupposusauns RIS/PACS P DICOM/HL?7, py
UH(POPMAIIMOHHBIX CHCTEM 1 YCKOPEHHUE TOTOKOB
aHAJMTAYECKIE TAHEITN

131




KOFAMObIK OEHCAYVYIIbIK CAKTAY
OBLUECTBEHHOE 30PABOOXPAHEHUE

KSP #1/2026
PUBLIC HEALTH
Conepxanne OcHOBHBIE O:xugaeMblie
Hanpasienue yIpaBJIeHYeCKHX
v HHCTPYMEHTBI 3¢ dexThI
H3MeHeHuit
VhopasneHue Ha  ocHose | Mcnonbe3zoBaHue naHHbIX s | LieHTpamsoBaHHbIE BelsiBlIeHUE Y3KHX MECT U

aHHBIX

pelIeHu

cepsucsl, dashboards, ayaur

ONTUMH3ALUAPECYPCOB

HckyccTBeHHBIN MHTEIUIEKT

ABTOMaTH3aIMA
MPUOPHUTHRAIINS

N-anropurMsl, HHTEIPALML
¢ pabounMMu CHUCKaMH,
MOHUTOPUHT

[Monnepxka
MPOU3BOIUTEIBHOCTH  TIPH
COXPAHEHWH KIMHUYECKOTO

Haj30pa

Ilpumeuanue. Tabnuya omp asxcaem ananumuieckyio mooens agmopos. Oxcudaemvle 3 PheKmpl 3a8UCSI O M UCXOOHOU
UHDPacmpyKmypul, KAOPO8bIX PeCypPcos U Ka4ecmaa 6Heop eHUS.

Oo6cy:xxknenue

[Tony4yeHHble JaHHBIE TMOKA3bIBAIOT, YTO
uudposass  TpaHchopmarus  TMOBBIIIACT
yIpaBJIsieMOCTb OJI TOJIBKO npu
OJTHOBPEMEHHOU CTaHAapTH3AINH ITPOIIECCOB
u pacrpezeneHlu OTBETCTBEHHOCTH.
RIS/PACS camu mo cebe He TapaHTHPYIOT
KIMHUYECKOTO 3deKra: pe3ylbTaT 3aBUCUT
OT KauyecTBa MHTErpallly, MOJHOTHI JaHHBIX,
MOJATOTOBKM TEpPCOHATa W  COOTBETCTBUS
pelIeHHs JIOKATbHOMY MapIipyTy.
Coxkpanienue BpEMEHH MOITOTOBKU
3aKITI0YEHUHN, MOBTOPHBIX HCCIEAOBaHUN U
JOKYMEHTAIIUOHHBIX OIIMOOK MpPeCTARIAET
BAXKHBIC OTIEpAIMOHHBIC pe3ybTaThl. OJHAKO
OOJIBIIMHCTBO HMCTOYHHUKOB HE OLIEHUBACT
JOJITOCPOYHBIE  KIIMHUYECKHE UCXO/JIBL,
3aTpaThl TMOJHOTO JKU3HEHHOTO  IHKJIA,
BIIMSTHUE HA MPO(ECCHOHANILHOE BEITOPAHHE U
YCTOWYMBOCTH 3 (deKTa mocie 3aBeplleHus
NPOEKTa BHEAPCHUSI.

MexnucuunainHapHas WHTEeTpanus
JOTIOJHACT  IU(POBU3AIMUIO,  TOCKOJBKY
KIMHUYECKAs LIEHHOCTD H300pakeHUS

peanusyercs TOJBKO IPU CBOEBPEMEHHOMH
nepegadye W HUCIOJb30BAHMU pe3yJIbTara.
[Tosromy mnoxkazatenu  OJIJ]  momxHsl
BKJIFOYATh HE TOJIBKO IPOU3BOIUTEIHHOCTb, HO
Y YMECTHOCTb UCCIIEI0BAHMSI, KOMMY HUKALIO
KPUTHYECKHUX  HAaxOJOK, 3aBEpUICHHOCTh
MocJIe1yoero Haonro1eHns 1 0€301MacHOCTb.
W cnenyer paccMaTpuBaTh KaKk KOMIIOHEHT
COILIMOTEXHUYECKOM  CHUCTEMBI, a  He
aBTOHOMHYIO 3aMeHy crnenuanucra. J[lo
BHEAPEHHUS HEO0OXO0UMBI JOKaJIbHAS
MIpOBEpKa, OIICHKA BIMSIHUS Ha MOTOK, aHAJIW3
OIMOOK ¥  TPEAB3SATOCTH, OIpeJeIeHNe

OTBETCTBEHHOCTHU, 00yUYEHHE MOJIH30BATENCH U
IJIaH IOCTBHEAPEHYECKOTO MOHUTOPHUHTA.
Jnga  opranuzanmii ¢ OrpaHUYCHHBIMHA
pecypcamMu MPUOPUTETHBIMU MOTYT OBITh
0azoBas CTaHJapTH3alus  MapuUIpyTOB,
KOHTPOJIb report turnaround time, unrerpars
RIS/IPACS u nocTtoBepHas yrpaBiecHUYECKas
aHanuTtuka. bonee clOXHBIE  peHICHMH,
BKitovas UM, nienecooOpa3sno BHEAPATH MOCIIE
cTabunu3anuu UHPPACTPYKTYPBI "
MoKa3aTeseu KauecTBa.

IIpakTHYecKkasi 3HAYUMOCTh
[Ipennoxennas CTPYKTypa MOET
UCIIOJIB30BAThCA PYKOBOIUTEISIMU
MEJIUIMHCKUX OpPTraHu3aluid Ui MOATAIHOU
ouenkn 3penoctu OJIJ: 1) omnpenenenue
KIMHHYeCcKol 1eHHocTH U Habopa KPI; 2)
CTaHIapTHU3aLUs MOTOKOB U KOMMYHUKAIINY;
3)unterparnus RIS/PACS u kauecTBa TaHHBIX;
4) UeHTpadW30BaHHAs  aHAJIUTHKA, 5)
JIOKaJIBHO BaluaupoBanHoe BHeaApenue U ; 6)
HEMPEPHIBHBIA  ayauT 0€30MacHOCTH U
pesynbTaToB. [lepen BHeapeHueM Tpelyercs
ajanTanys K HOPMaTUBHBIM TpeOOBaHUSIM U
pecypcaM KOHKPETHOM OpraHu3alyu.
CuJjibHbIE CTOPOHBI H OTPAHUYECHUS
CunbHBIMU CTOpPOHaMHU 0030pa SBISAIOTCA
00beUHEHUE YIIPABICHUECKUX, KITMHUY €CKUX

U OUPPOBBIX aCHEKTOB, PAacCMOTPEHHE
0e30MmacHOCTH U peCTaBICHHE
NPaKkTUYECKOW  MOJenu. OrpannveHus

cyuecTBeHHbL. [loMCk HE UMen cOXpaHEeHHOU
IIOJTHOM UCTOPUH 3aIIPOCOB U UCKIIFOUEHUI, HE
MIPOBOIMIICS JIBYMsI HE3aBHUCUMBIMU
peleH3eHTaMH, (OpManbHBIi HHCTPYMEHT
OIICHKH PHCKa CHCTEMaTHYeCKOil OUIMOKH He
npuMeHscs. JlokazarenbcTBa HEOIHOPOIHBI
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0 JW3aiiHy, YCJOBHSM, IIOKa3aTeJsIM U value-based radiology,

YPOBHIO HU(PPOBOW 3pEIOCTH; 3HAYUTEITHHASL MYJIbTUIUCIMIUIMHAPHOE  B3aUMO/ICHCTBYE,

4acTh JAHHBIX IOJYy4Y€HAa B OJHOLEHTPOBBIX
npoekTax 1 0030pax. BkitoueHue oTAEIbHbIX
ocHoBoToIararomux myonukarwii 2019-2020
IT. BBIXOJUT 3a OCHOBHOM BpPEMEHHOU
nuana3oH. He mnpoBoaunuch MeTaaHanms,
OIEHKAa MyOJUKAIMOHHOW TPEAB3ATOCTH U
SKOHOMMYECKOE MoienupoBanue. Hekotopsie

oubnuorpaduyeckue  3amucH  TPeOyYIOT
OKOHYATEJIbHONH CBEpPKH aBTOpaMu IO
IOJTHOTEKCTOBBIM ~ BEpCHSIM U caiTam
A30aTenen.
3akinoueHue
CoBeplieHCTBOBaHNE yIIpaBJICHUSA

MeaunuHckuMu yciayramu B OJIJ] TpeOyer

KOHTPOJIb cpokoB, uHTerpamuio RIS/PACS,
yIpaBjie€HHE HAa  OCHOBE  JIAaHHBIX W
OTBETCTBEHHOE BHEJIPEHHE HMCKYCCTBEHHOIO

uHTennekra.  Hauboniee — yOemuTenbHble
pe3yabTaThl OTHOCATCS K  MPOIECCHBIM
MmokazaTeasM -  BPEMEHH  IOJTOTOBKH

3aKJIIOYEHUH, TOKYMEHTAIMOHHBIM OIIHOKaM,
IIOBTOPHBIM UCCJIEJOBAHUAM M IPO3PavyHOCTU
MOTOKOB. I MOATBEPKACHUS KIMHUYECKOU
" SKOHOMUYECKOU pe3yJIbTaTUBHOCTH
HE00X0 UMbl MHOTOIIEHT POBBIE HCCJIE10BAHNU
BHEJPEHHUA C 3apaHee OIPEACIICHHBIMU
HUCXOJIAMHU, CONOCTAaBUMBIMU TPYIIIAMH U
JUTUTENILHBIM HAa0TI0ICHUEM.

KOMIUIEKCHOTO 110AX01a, 06’LC,Z[I/IH$IIOIJ_IeI0
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ITHYeCKOe 0100peHN e U COTJIAaCHe HA yYacTHe

O0630p OCHOBaH MCKJIIOUUTEIBHO Ha OMNYOJMKOBAaHHBIX AarperupoBaHHBIX JAaHHBIX U He
npeaycMaTpuBall  B3aUMOJEWUCTBUS € NaUUMEHTAMH WM  Y4YaCTHUKAMM  HCCJIE0BaHMM,
UCTIOJIb30BaHM OMOJIOTHYECKOro MaTepHana 160 00paboTKU epCcOHANBHBIX JaHHBIX. B cBs3M ¢
3TUM 0700p€HHE JTOKATBHOTO 3THYECKOTO KOMUTETA U MOJIy4YeHHEe HH(POPMUPOBAHHOTO COTIIACHS
TS BBITTOJTHEHUS HACTOSIIEH paboThl HE TPEOOBATHUCE.
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