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HAYYHO-NMPAKTUYECKUN XYPHATN
«MEDICINE, SCIENCE AND EDUCATION»

O XYPHAIE

Hayuno-npakruueckuii xypuan «Medicine, Science and Education» (-manee Xypnain) —
nyOJIUKyeT JIHMTepaTypHble 0030pbI, pe3yJbTaThl OPUIMHAJBHBIX HCCIEIOBAHUMN, Cllydyaun M3
MPaKTUKHU CBA3aHHbIE C KIMHUYECKOW MEeTMIIMHOM 1 00111eCTBEHHBIM 3710p0oBbeM. Ero ocob6eHHoCTh
B YHUKaJbHOM COYETAaHUM MATEPHAIOB KaK TEOPETHUYECKOM, TaK M IPaKTUYECKOU
HaIlpaBJI€HHOCTH.

Yupenutenem xypHana sBisiercs TOO «KazaxcTaHCKUH MEIUIIMHCKUANA YHUBEPCUTET
«BILIO3».

ABTOpaMu HayuyHBIX CTaT€ll M OCHOBHOM UMUTATEIbCKOW aydUTOPHUEN U3JaHUS SBIAIOTCS
OpTaHMU3aTOPHI U CHELUATUCTHI 3PABOOXPAHEHNUS, IPAKTUKYIOIIUE Bpayl, HayYHble paOOTHUKU
HUU, HI u nenarornueckue pabotauku OBI1O u3 Kazaxcrana, crpan CHI' u nansnero3apyoexss,
MarucTpaH-Thl U JJOKTOPAHTHI, CIIYLIATEIH PE3UACHTY Pbl, MOJIOJIbIE yUEeHBIC B 00JIaCTH METUIIUHBI
U HayKU.

OcHOBHasi TemMaTHuyecKas HalpaBlIEHHOCTb — IyOJMKalUs MaTepuajioB B XypHale IO
MEJIUIIMHCKOMY 00pa30oBaHMIO, OpraHU3aIUH 3APaBOOX PAaHEHHSI, METUIITHCKON HayKe 1 IPAKTHKE.

B 2023 rony npoBeneH pe-OpeHIUHT Xy pHalia, OJy4eHO CBUAETEIbCTBO O MOCTAaHOBKE
Ha nepeydeT MepUOJMYECKOro MeYaTHOro U3JaHus, HHPOPMALMOHHOTO areHTCTBAa U CETEBOTO

n3nanus MuHuctepcTBa MHPopMalu U obmecTBeHHOro pas3sutus PecnyOnuku Kazaxcran Ne
KZ53VPY00064938 ot 20 ¢peBpass 2023 roza.
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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 Kazaxckutl Hay4Ho -uccie 0o 6ametb CKUL UHCIUNTY M O HKOJIO2UU U PaOUoLo2UlL,
Anmamer, Kazaxcman

* demop, omeemcmeeHHbI 34 KOPPeCnoHOeHYUI0

Brenenue. Hemenxoxnetounsrii pak serkoro (HMPJI) xapakrepusyercss BBICOKOI 4acTOTOH JTUM(OTCHHOIO H
otaaneHHoro mertactasupopanud. Ctanmapraple KT u 18F-O-IIDT/KT umeroT orpaHudeHus NP BBISBICHAN
MHKPOMETAcCTa30B M OLEHKE OHOJIOrMYECKOM TeTepOreHHOCTH OIyXONM, YTO IOAJEP)KUBAET MHTEPEC K
KOJINYECTBEHHOMY a HAJIM3Y U300 paskeHUH.

Hean. CuctemMaTH3upoBaTh JaHHBIE 0 pauoMudeckux x apakrepuctukax KT u 1 8F-OA-TIOT/KT ka k moTeHIMaIbHbIX
nupOBEIX OHMOMAPKEpax pHCKa MOpaKeHHs JTUM(PAaTHIECKUX Y3JI0B, OTIaJIEHHOI0 METACTA3MPOBAHUS M PELIMBA [IPU
HMPIJL.

MaTtepuaJibl 4 MeTOAbI. BBINOJIHEH CTPYyKTypUpOBAaHHBIA Ha ppaTUBHBIN 0030p myomukanuii 2020-2026 rr. [onck
npoBoawin B PubMed ¢ ncrons3osannem Tepmusos radiomics, metastasis, NSCLC, CT, PET/CT, machine learning u
deep learning. PaccMaTprBamich opirrHaIbHbIE HccieoBanms y nammeHros ¢ HMPJL, olieHiBaBIIHe paOMHYECKIe
WIN pPaJAOMUKO-KIMHUYECKHE MOJEIW TPOTHO3HPOBAHMS METAacCTa30B, PELUUIMBA M CBA3AHHBIX HCXOJOB;
METOI0JIOTHYECKHEe 0030pbl HCTIONB30BATH JJISl KOHTEKCTYallbHOU OnieHKU. U3 117 BbIsBIeHHBIX My Okammii 40 ObutH
BKJTIOUYCHBI B Ka YeCTBCHHBIA CHHTE3.

Pe3yabTaTbl. OCHOBHBIE HaITpaBJIEHHs! BKIIOYAI U TPOTHO3UP OBAHHE O PaXkeHU s JIMM(PATHIECKU X y3710B, METACTA30B B
TOJIOBHOM MO3T U KOCTH, pEeLUAMBA [10CJe XUPYPrHYECKOr0 U Ty YeBOr0 JICYEHHUS, a TaKOKe MyJIbTHMOAAILHBIE MOJIENH,
oobenunstomne KT, TOT/KT m kiuHudYeckne mpu3Hakd. Bo MHOTMX paboTaX KOMOWHHPOBAHHBIC MOJICIH
JIEMOHCTPHUPOBAJIM O0JIee BEICOKYIO JUCKPUMUHALIMIO, YEM MOJIEJIM HA OCHOBE OJHOM 00J1aCTH MHTEpeca WIH TOJIBKO
KIIMHUYeCKuX AaHHbIX. OnHaKo mpeoliafani peTpOCIEeKTHUBHBIE OJHOIEHTPOBBIE MCCIIEIOBAaHMI C BHYTpEHHEH
BaJIUJALUEH.

O0cyxaenue. PesynbTaThl MOATBEPKIAIOT OHMOJIOTHYECKYI0 HH(OPMATHBHOCTh HHTpPa- W MEPHUTYMOPAJIBHBIX
MPU3HAKOB, HO HX KIMHMYECKas MEPEHOCHMOCTh OTpaHMYEHa BapHalOesbHOCTBIO MPOTOKOJIOB BU3YaJIM3ALH,
CerMeHTAINY, 0TOOpa MPU3HAKOB U aJTOPUTMOB MAIIMHHOTO 00YUYEHIE, PUCKOM TepeoOyIeHIS I HEIOCTaTKOM
He3a BUCHUMOW BHEIHEH Ba JIMIAIH.

3akJ04yeHu e. Pa 1roMHKa MOJKET JOTONHATH CTAaHAAPTHOE CTATUPOBAHNE U pUCK-cTpaTHduKarmio HMPJL, Ho moka He
JIOJDKHA 3aMEHATh MOP(OJIOTHYECKYI0 BepHU(PUKAIMIO, WHBA3UBHOE CTaUPOBAHHEC M KIWHUYECKOE peEIICHHS
MY JIBTHIUCIUIUTMHAPHON KOMaH bl 711 BHEAPEHHs HEOOXOAMMBI CTAHIAPTU3UPO BAHHBIE ITP O TOKOJIBL, PO CIIEKTH BHBIE
MHOTOLIEHTPOBBIE UCCIIEJOBAHUS M OLIEHKA KIIMHUYECKOH MOJIB3bI.

KiroueBble cjioBa: HEMEIKOKIETOUHBIA PaK JIETKOT0; METa CTa3UpOBaHIUE; pa JMOMHKA; KOMIIBIOTEpHAs 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 distant dissemination. 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 multimodalmodels 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 ICI'THAE METACTA3/IAHY KAVIIIHIH
OJIEVETTI HU®PJIbIK bMOMAPKEPJIEPI PETIHAE MOJIEKY JIAJIBIK
BU3YAJIM3ALMAHBIH PAJJMOMUKAIJIBIK CUTTATTAMAIJIAPBI

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 exme kKatepni iciri (¥JKEOKI) numda TyiiiHnepiHe >koHe ambic arasapra
MeTacTa3JaHy/AbIH KoFapbl KaymiMeH cunattanaapl. Ctangaprtel KT xone 18 F-OA-TIDT/KT mukpomeracrasnapast
aHBIKTAy MEH ICIK TeTepOTeH[riH Oarayayja IMEKTeyJi, COHIBIKTAH KECKIHJEpiH CaHAbIK OMoMapKepliepiHe
KBI3BIFY IBLIBIK a PTY JIa.

Makcatbl. KT xone 18F-OJI-TI3T/KT paaroMukaibik Oenriepiniy tuMda TyHIHISPIHIH 32 KbIMIAHYbBIH, aJIbIC
MeTacTta3aappl xkone Y)KEOKI ke3inmeri peruanBTi 00IDKayIarsl 9JIEYETiH CUTIATTAHTHIH IepEKTEP i Ky Heey.
Martepuasnap men daicrep. 2020-2026 >Kpuimapaarsl KapusUlaHBIMIAPFA KYPbUIBIMIAJFAH HaPPATHBTIK IIOTY
xyprizinai. PubMed nepexkopriraa radiomics, metastasis, NSCLC, CT,PET/CT, machine learning xone deep leaming
TepMHUHIIEPI KOJAAHBUIABL. MeTracra3naHy, peUUIUB >oHE OalaHBICTBl HOTIDKenepai Oomjkayra apHajraH
paJIMOMHKATIBIK HEMECe paJHOMHUKA-KIMHUKAJIBIK MOJCIbACPAI OarallaraH aaaMaapiarbl TYIMHYCKa 3epTTeyiiep
Ka pacThIPBUIIBI, 91iICHAMAIBIK IIIOJTYJIap KOHTEKCTIK Oa Faliay YIIIiH MaiaanaHeuipl. AHbIKTaFaH 1 17 KapusiiaHbIMHBIH
40-pI canaJbIK CHHTESTe SHIT31I 1.

Hoatu:kenep. 3eprreynep numda TyHiHAEpIHIH 32 KBIMIAHYbIH, MH MEH CYHEK MeTacTa3fapblH, XHPYPTIHSIIBIK HeMece
coyJenik eMHeH KeifiHri peruausti skoHe KT, [I9T/KT Men knHUKaIBIK 6enrinepi 6ipiKTipeTiH My TbTAMOAAIIBIBI
MOJIeNbaep/i KaMThIIbL BipikTipiareH Moaenbaep skui 01p aiiMakka HeMece TeK KITMHHUKAJIbIK IePEKTepre Heri3/1elreH
MOJEBCP/ICH KOFaPhl TUCKPUMHHAIIS KopceTTi. J[onemaepain 6ackiM Oeriri peTpoCcHeKTUBTi, Oip OPTANBIKTHI )KOHE
1IIKI BaJIMAAIAIMEH IIEKTEIINEH.

Tankpuiay. PagnoMuKanbK TeTepOTeHAIK OWOJIOTHSUIBIK TYPFBIIAH aKMIapaTThl OOJFaHBIMEH, HO THXKEJICPIH
KJIMHHKAJIBIK TACHIMAIIAaHy bl KECKIH aJTy, CEeTMEHTALWS, OeJrUIep i ipiKTey KoHe Ma ITUHAIIBIK OKBITY aJITO PHTMICPIHIH
OPKEJIKLTIrIMEH, KaiTa OKBITY Ka yIIMEH JKOHE CHIPTKbI BATMIAIIUSHBIH KE TKUTIKCI3AIMMEH [ISKTeNe .

Kopsoithinasbl. Paqnomuka ¥Y)KEOK] -Hi cTaHIapTThI caThUIAY bl )KOHE TOYEKEII1 CTpaTH(PUKALIHSLIAY b TOJIBIKTBIPA
ananel, 6ipak MOp(oIOrusIIBbIK BepudUKa IIUSTHBI, HHBA3UBTI CaThUIAYbI dKOHE MYJIbTUAUCIUTUIAHAPJIBIK IICTITIM/T
aJaMacThIpMay bl THIC. [IpOCIIEKTHBTI KOTIOPTANBIKTHI Bauaanust, Oipi3AeHAIPUITeH XaTTaManap >KOHE KITHHHUKAIBIK
THIMJIUTIKTI 0aFaiay Ka KeT.

Tyitinai ce3aep: ycak kacymaibl eMec OKIIe KaTepIi iciri; MeTa cTa3aHy; paIiOMHKa; 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  NPU3HAKU
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 CETMEHTALWH,
OCTaeTcs OJHOW W3 OCHOBHBIX IPUYMH npeno6paboTku, 0TOOpa MPU3HAKOB, CIIOC00A

oHkosiormyecko cmeptHoctu [l]. Ilocme
MOJTBEPKACHHUS JUArHO3a BBHIOOP JieueOHOU
TAKTUKHA BO MHOTOM OTIPEICISACTCS CTaIHeH,
MOJICKYJISIPHBIMH ~ XapaKTepUCTUKAMH 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
MEeTacTas3bl BBIBISIIOTCS YK€ P ITOCTAHOBKE
JINarHO3a, YTO OCJIOXKHSIET JIeUeHUE U Tpedyer
VHIUBUIY AIH3UPOBAHHOIO TOAX0Ja - OT
XUPYpPTUM HA  paHHUX  CTAAWSIX [0
XUMHOTYYEBOU TEPAIUU, TAPTETHON TePaIHH
U UMMYHOTEpAIuy IPU PacipoCTpaHECHHOM
npouecce [2,3].

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

NPUHLIMINAIBHOE 3HAaYeHUEe [JIs BbIOOpa
o0beMa XHUPYpPTrUUYECKOTO BMEIIATEIbCTRA,
CHUCTEMHOU TepaIny U JIy4eBoro jeueHus [4].
OaHMM U3 OCHOBHBIX METO0B KIIMHUYECKOIO
cragupoBanus sBisiercs 18F-OI-IIDT/KT
[5].

Mertactatuueckue JauM@aTHYecKue y3JIbI
MOTYT XapaKTepU30BaThCsl MOBBIIICHHBIM
HakomieHuem DI w  yBeJIuYeHUEM
pa3MepoB, OJHAKO BOCHAJIUTEIbHbIE W
IpaHyJIEMaTO3HbIE IPOLECCHl  BHI3BIBAIOT
JI0KHOIIOJI0KUTEIIbHBIE PE3YJIbTaThl, & MaJIbIe
pasMepbl 04aroB M  IMPOCTPAHCTBEHHOE
paspemenue I[19T woryT npuBoAuTH K
MPOMYCKYy MHKpPOMETAcTa3oB. Pa3MepHbli
kpurepuii koporkor ocu Ha KT Taxxe

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

IIPAKTHKY.

Ilenp o030pa - cucTeMaTU3UPOBAaTh U
KPUTHYECKHU OLICHUTH UCCIIEI0BAHUA
panuomuueckux xapakrepuctuk KT u
MOJIEKYJIIPHON BHU3yaJn3aluu KakK

MOTEHIUATbHBIX MH(PPOBBIX OHOMapKEPOB
pUCKa TOpaxeHHs TUMQPATUYECKUX Y3JI0B,
OTJIaJICHHOTO METACTa3uPOBAHUS U PEIUIMBA
npu HMPJL

HayuHasi HOBH3HA U BKJIaJ 0030pa
Hayuynas HoBHM3Ha HacTosmlero o03opa
3aKII0YAETCS B COBMECTHOM PacCMOTPEHUN
MATH  B3aUMOCBSI3aHHBIX  HANpaBJICHUIA:
PaaANOMUYECKHUX MoJIelen MOPaXKEHUS
TUMQaTUYECKUX y3JI0B; MPOTHO3UPOBAHMUS
METAacTa30B B TOJOBHOM MO3r H KOCTH;
MynbTUMoaanbHON naTerparuu KT, [I9T/KT
U KIMHWUYECKHX JAaHHBIX; MPOTHO3UPOBAHUS
peluanBa MOCie XUPYPrUIeCKOro, JTy4eBOrO
U XUMHOJYUYEBOTO JICUCHHUS, a TakKke
METOJOJIOTHUECKMX M  0€30MacCHOCTHBIX
YCIIOBUN KIMHHYECKOTO BHeApeHus. Pabora
HE IpeyiaraeT HOBBIM JUATHOCTHUYECKUN TECT
U HE TMOJTBEPKIAAET TOTOBHOCTH OTAEIBHBIX
aITOPUTMOB K PYTHHHOMY NMPUMEHEHUIO, a
dbopmupyer KPUTHYECKY IO KapTy
JIOKa3aTeJbCTB U OTPaHUY CHHM.
MaTepuaJjibl 1 METOAbI

Ju3aiin 0630pa

PaGora BhITIOTHEHA KaK CTPYKTYPHUPOBAHHBINA
HappaTUBHBIN 0030p. Takoii nu3aiin BEIOpaH B
CBSI3M C BBIPAXKEHHOW HEOJIHOPOTHOCTHIO
HCCIICJOBAHUN MO KIMHAYCCKHM 3ajiayam,
MOJATBHOCTAM BH3yalM3alud, 00JacTsIM
UHTEpeca, crocobam CErMCHTAIIUH,
aNTOpUTMaM MAIUHHOTO OOydYeHHs U
nokazarensaMm dpdexkruBHocTH. [loaroroska
PYKOTIMCH OpPHEHTHpPOBaHA HAa KPUTECPUH
KagyecTBa HappaTuUBHBIX 0030poB SANRA,
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CUCTEMAaTHYECKH 0030p U MeTa-aHAIU3 He AmankynoB. W3 kaxnod —myOnukaimm
IIPOBOJUIIUCE. 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 ¢opmyrna aganTupoBanach K
KOHKPETHOMY HampasieHHIo aHaituza. M3 117
BBISIBIICHHBIX ~ myOnukamuii 40  Obum
BKJIFOUEHBI B KAUECTBEHHBIN CUHTE3.
KpuTepuu BKJIIOYEHUS U UCKIIOYEHU 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
BBDKMBAa€MOCTh.  METO/OJIOTUYECKHE U
0030pHBIE MyOJWKAIIMM BKJIIOYAIH KAk
KOHTEKCTHbIE HCTOYHUKU JJISI  OLEHKU
CTaHAapTU3ALUN u KITMHAY € CKOU
npuMeHuMocTtu. Hckmouanu paboThl, He
OTHOCSIIHECS K HMPJI W
METacTa3upOBAHHUIO, €IUHUYHBIC
KJIMHUYECKHE HaOII0eHUS, pPelaKIMOHHbIE
MaTepuaibl, Nyonaukauum 0e3 OomHcaHus
METO/I0B MOJIETUPOBaAHUS Wi
KOJINYECTBEHHBIX rokasaTenen
abdekTuBHOCTH, a Takke paboThl 0e3
TOCTYITHOW MHGOPMAIUU, JOCTATOUYHOMN IS
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
coriacme JJig HacTosAmed paboThl He
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TpeboBanuch. C MO3UIUM  KIMHHYECKOH
0e30IacHOCTH  pPaAMOMHYECKHE  MOJCIH
paccMaTpHBalOTCS TOJIBKO Kak
MOTEHILUAJIbHbIE HHCTPYMEHTHI TOJIJIePKKH
pemenus. OmmubouHas  KIaccUPUKAIIST
MOXET TPUBECTH K HEIOOLEHKE CTaJIHH,
HEOTPaBIaHHOMY PACIINPEHUIO JICUCHHS WU
NPOMYCKYy WHBAa3MBHOTO TOATBEPIKICHIUS;
MOATOMY aJTOPUTMBI HE JTOJIKHBI 3aMEHSTh
THCTONATOJIOTHIO, CTaHJIapTU3UPOBAHHOE
CTaJUpOBaHHE u 3aKITI0YEHHE
MYJIbTUAUCIUILUTMHAPHON KOMaH/IBI.
Pe3yabTaTsl

XapakTepucTHKA BKJIIOYEHHbBIX
nmyoJMKan i

N3 117 HaligeHHblx nyOnukanui 40
COOTBETCTBOBAJIM TEMATUKE M KPUTEPHSIM
KayeCTBEHHOTO CHHTE3a; OCTaJIbHble ObUIH

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

HaIpaBJICHUS aHAJIN3a MPEACTaBICHBI HIKE.
1. PaguoMuKa: NpUHIUNBI M BO3MOKHOCTH
Panmomuka  mpeBpamaetr — MeIUITMHCKUS
N300pakKeHUsI B KOJWYECTBEHHBIC JTaHHBIC,
Xapakrepusyroniue GpopMy, HHTCHCUBHOCTb H
TEKCTYpY ONyXoJiu. B nerounoil oHKoJIOTUI
paguomuka 1 §F-OJII-TII3T/KT npeacrariser
HMHTEpeC KaK CIoCco0 OIIEHKU METa0 0 TUIECKOM
rereporeHHocTH [3]. TeKCTypHbIE TPU3HAKKU
MIEPBUYHOM OITYX OJTH M JTUM (DATUIECKUX y3IIOB
MOTYT o0anaTh JIOTIOJTHUTEJIEHOM
IIPOTHOCTUYECKON IeHHOCTBhI0 Ipu HMPII
[19]. PannoMudeckre MO €1 UCCIIE10 BATUCH
s auddepeHnuanuy  y3i0B, YTOYHEHHS
CTaJUU, ONpPEJENICHUsI TUCTOJIOTHUYECKOIO
THIIA, MOJICKYJISIPHBIX ~ XapPaKTEePHCTHK,
MPOTHO3a M OTBETAa Ha TEPaIUIo, OJHAKO
YPOBEHb T0Ka3aTENbCTB PA3INIACTCS MEKTY
3amadami [7].

Yucmo paboTt o MIPUMEHEHHIO
MCKYCCTBEHHOTO UHTEJUIEKTA B BU3YaIn3alli
ObICTpO  pacTeT. ANTOPUTMBI  MOTYT
MO IePKUBATH oOHapyKeHUe 0Yaros,
ITyMOTIOIABJICHUE U aHAJIU3 HU3KOJ030BbIX
HCCIIEIOBAHMI; MOJIEJTU Iy OOKOTO 00 yUeHHs
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B OTJEIBHBIX BBIOOPKAX JAEMOHCTPHUPOBAIH
CONOCTaBUMBIE WIM  0oJjiee  BBICOKHE
[IOKa3aTeIu, 4Ye€M TPaJULHOHHBIC IOAXOIbL

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

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

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

2. PagnoMuuecKue MoaeJm
NMPOTrHO3MPOBAHMS NIOPAKEHUA
JUM(PATHYECKHUX Y3JI0B

B 11 ananu3upyeMmbIx IyOJIHMKaIMsIX

paguomuueckue moxaenun KT u II9T/KT
OIIEHUBAJIM BEPOSITHOCTH METACTAaTUYECKOIO
nopaxenuss auMparudeckux ysnos. [19T-
[PU3HAKU B COYCTAHUHU c KT-
XapaKTepUCTUKAMU  IO3BOJSIM  JIydlle
paznnyaTh UCTUHHO- u
JIOKHOTIOJOKUTEIIbHBIE ~ MeIHacTHHAIBHO-
KOPHEBbIE y3IIBl, yeM OT/EJIbHbIC
crangapTHele nmapameTpsl [9]. Monens K.
Zheng u coaBt. Ha ocHoBe 18F-O/II-TIDT/KT
IIpe0CTaBIIsIIA JOTIOJTHUTEJIbHYIO
uHbOpMaIIIO 1St CTaJIUPOBaHUs
MEIHACTUHAIBHBIX JUM(ATUYECKUX Y3JIOB
[5]. Takue OLEHKM MOTYT MOJAAEPKUBATH
BbIOOp JIMarHOCTUYECKON CTpPaTEruu, HO He
SBIISIIOTCA  CaMOCTOSITEJIbHBIM  OCHOBaHHEM
JUIS. yMEHbLIEHUS o0beMa olepaluud Wiu
0TKa3a OT MHBa3UBHOTO CTaIUPOBAHMUSI.

Mogens R. Xu wm coaBr., BKIIOYaBIIAs
UHTPATYMOpaJIbHbIE M  TNEePUTYMOpPAJbHbIC
npusHaku KT, mnpesBocxoauna wmonemy,
OCHOBAaHHBIE TOJIbKO Ha WHTPATyMOpPaJIbHBIX
WiIH KInHHYeckux maHHbiX [34]. TI9T/KT-
HOMorpamma J. Qia0 u coaBT. OllCHMBaIA
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 taxxke JeMOHCTPUPOBAIN

pUEMIIEMYIO JTUCKPUMHHAIIIO u
KaJIMOPOBKY [14,24]. T JTaHHBIC
MTOJITBEPKAAIOT J100aBOYHYIO
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WHOOPMATUBHOCTh PAJUOMHUKH, HO  HE
YCTPAHSIOT  HEOOXOJUMOCTh  BHEITHEH
BaJIUJIAIIHH.

DLR-mozens F. Duan u coaBT. couerana
npuszHakn DenseNetl21 u knaccuueckoit
PaaMOMHUKHN TS nuddepenHnmaimm
TOOpPOKAYECTBEHHBIX H  METACTaTHUYECKUX
y3n0B[40]. Random Forest-mozens Y. Kangu
COaBT. MHTETPHpPOBAja PATUOMUUYECKHE H
KIMHAYECKHE XapPaKTePHUCTUKU IS OLICHKA
METacTa3upoBaHUs BINMpaTHUECKUE y3IIbl 4-
i cranmuu [21]. Moxens J. Liang u coasr.
ObL1a HaIpasjeHa Ha BBISIBJICHHE
OKKYJBTHOTO mopaxkeHusi y3noB mpu CNO
HMPJI [38]. PesynbTarel MOryT OBITH
MOJE3Hbl IS TUIAHUpPOBaHUA  oObeMa
JanbHelero oOCHeqOoBaHUS U JICUCHUS,
OJIHAKO 3asBIATH 00 YIYyUYIIEHHH MPOTHO3A
MaIKUeHTOB 0€3 UCCIIeI0BaHNN KITMHUYECKOTO
BO3JICUCTBUS MPEXKIEBPEMEHHO.
JIByxpernonanpHas moaens H.J. Yan u coasr.
MCII0JIb30BaJIa MPU3HAKH TP BUYHO M OMyXOJIN
U cyOKapUHAIBHBIX TUM(aTUIECKUX y3T0B U
MPEBOCXOUJIa O JTHOPETUOHAIIBHBIC BapUAHThI
B ucxoanou Beioopke [33]. T. Lu u coasr.
MIPUMEHUIIU Ty O0KO€E NEPEHOCHOE 00yYeHe
JUJI aHAJIM3a UHTPa- U IEPUTYMOPATHHBIX 30H
[4]. Huarnoctuueckas ToyHOCTh KT- wu
[I9T/KT-panuoMukun B 1EJIOM BBITJISIIUT
MEePCIEKTUBHON, OJHAKO CHUCTeMaTHYeCKas
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
CYILIECTBEHHO  3aBHUCHUT oT cTaauy,
TUCTOJIOTHYECKOTO  H MOJIEKYJISIPHOTO
MOJATHIA W JUJINTEIBHOCTH HAOIONCHHS; B
JUTEepaType MPUBOAUTCS MTUPOKUN THATIA30H
3HaueHui. [loaTOMy eMHUYHbBIE TOKa3aTenn
pacnpoCcTpaHeHHOCTH HE JTOJI’KHBI
TIEPEHOCUTHCS Ha Bcex nanuenTtoB ¢ HMPJL
Pannomuueckue Mo 1esm nepBUYHO U OTyXOJH
1 KIIMHUKO-TIATOJIOTHYECKUE XapaKTEPUCTHKA
HCCJIEJOBAIIUCH 1JIs1 OLIEHKU PUCKA MO3TOBBIX
METAacTa30B MOCJI€ XUPYPTHUUECKOTO JICUESHHS
[13]. J. Gong wu coaBr. paspaboramm
aHcaMOJIEBYI0O MOJIeb C aBTOMAaTHYECKOH
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 MoKa3aTean MOJIENIH, HO TpeOyeT
HE3aBHCUMOMU IIPOBEPKHU.

Z. Liu wu coaBT. BBHIABWIM NPU3HAKA
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, II9T/KT, KIMHUKO-TIATOJOTHYECKHX H
AMUAEMHOJIOTUYECKUX MIPU3HAKOB.
Homorpamma Z. Peng u coast. o0beaunsia
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 3a1a4uu cBA3aHbI C
PUCKOM METacTa3UpOBaHUs, HO HE SBISIOTCS
€ro MPsSIMbIMHU SKBUBAJICHTAMH.

Hutpa- u nepurymopanbubie moenu Q. Chen
U COaBT. OIECHHUBAIH JTUMQOBACKYIISIPHYIO
WHBA3MI0 M OOINYI BBDKMBAEMOCTH [25].
Mopnenu, ocuoBanHeie Ha GTV mu CTV,
MIPUMEHSIIUCH JinIE: MIPOTHO3UPOBAHUS
OKKYJIbTHOTO TIOpaXCHUS JTUM(]PaTHIECKUX
y310B Tipu panHux cragusx HMPJI [12].
KomO6unnpoBanHbie 061aCTH HHTEpECa 4acTo
JaBaJii  JIydlllMe T[OKa3aTelu  BHYTPH
HUCXOJIHBIX BBIOOPOK, OJHAKO YCIO>KHEHHE
MOJICJTM TIOBBIIIAET PUCK MepeoOydeHus u
TpeOoBaHMs K CTaHAAPTU3AIIUN CETMEHTALMI.
My nbTrMO qanbHbIi moaxoa Y. Zhu u coasr.
¢ 3D-HelipoHHBIMHM  CETSMH  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 KIMHUYECKUX PEKOMEHJIALMIL 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. moka3ao, 4TO JIMIIE 4aCTh
npu3HakoB crabunpna Mmexny KT u MPT u
Pa3IMYHBIMU IPOTPAMMHBIMH I1aTHOPMaMH,
YTO MOAYEpKUBaeT npoliemMy Kpocc-
MOJAJIbHOU BOCTIpon3BoaMMOcCTH [20].
Mopens M.T. Warkentin u coasr. oueHnBana
3II0Ka4€CTBEHHOCTh HEOTpe e CHHbIX
JIETOYHBIX Y3JIOB Npu HU3K0g030BoM 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]. Pagmomwuueckue 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 mocJe
XHPYPru4yecKkoro, JJyueBoro 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].
PagnoMuueckne mnpusHaKM TpesiedeOHbIX
aHanoroBbIX U UG poBsx 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 BajduJalus MO-
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  TIDT/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 HCCIEIOBAHUN, 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
MeTacTaTH4YeCKuM noreHnuaiom HMPIL
Haunbonee  mocienoBaTenbHBI  CHUTHA
MOJTYYeH JIT KOMOWHHPOBAHHBIX MOJICIICH,
O0BEAUHSIONINX  HECKOJIBKO  OOJacreid
HWHTEpeca U KIMHUYECKUe JaHHble. BMecTe ¢
TEM TOBBIIIICHHE TTOKa3aTeNeil B 00yuaroreit
WIM BHYTPEHHEH TECTOBOW BBIOOpKE He
TOXIECTBCHHO KIIMHHYECKOU MPUMEHUM OCTH.
HNuTepnpeTanus U KINHUYECKAS
0e30IacHOCTh

Panuomuka MmoXkeT OBITh TIOJNIE3HA Kak
JOIIOJTHUTEIbHEBIN (0} pUCK-
cTpaTu(UKALUU: 715 BbIIEICHUS MallUeHTOB,
KOTOpbIM TpeOyerca OoJsiee TIaTEIbHOE
CTaJIMPOBaHKE, IUIAHUPOBAHHE OHOTICUH,
SHIOOPOHXHMATBHOE WM  XUPYPTUYECKOEe
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 BO3II€fICTBHH
AJITOPUTMBI HE DOJIKHBI OIIPCACTIATE OTKA3 OT

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

MeToao0/i0rn4ecKkue OrpaHuYeH ust
A0Ka3aTeJIbCTB

BonpmuHCcTBO UCCIIeI0BaHUN UMeIu

PETPOCIIEKTUBHBIN OJHOLIEHTPOBBIN JTU3alH,
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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, CerMeHTAaIs,
HOpManu3anus, JTUCKPETHU3ALIUS u
porpaMMHOE 00ecreueHre OrpaHNYHUBAOT
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 PEIIeHUs, a TAKKE CpaBHEHUE 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.



) ) OHKONOIrUA X8HE PAOMONOIrUA
e OHKONOIns U PAOMONOIus #1/2026
KSPH ONCOLOGY AND RADIOLOGY

CIIMCOK JIMTEPATYPBI / REFERENCES
1 Wilk AM, et al. Radiomic signature accurately predicts the risk of metastatic dissemination in
late-stage non-small cell lung cancer. Transl Lung Cancer Res. 2023;12(7):1372-83.
doi:10.21037/tlcr-23-60.
2 TaoJ, etal. Developmentand validation of a CT-based signature for the prediction of distant
metastasis before treatment of non-small cell lung cancer. Acad Radiol. 2022;29 Suppl 1:S62-
S72.d0i:10.1016/j.acra.2020.12.007.
3 Tang X, WuF, Chen X, Ye S, Ding Z. Current status and prospect of PET-related imaging
radiomics in lung cancer. Front Oncol. 2023;13:1297674. d0i:10.3389/fonc.2023.1297674.
4 LuT, Mal, Zoul,Jiang C, Li Y, Han J. CT-based intratumoral and peritumoral deep transfer
learning features prediction of lymph node metastasis in non-small cell lung cancer. J Xray Sci
Technol. 2024;32(3):597-609. doi:10.3233/XST-230326.
5 ZhengK, et al. Pre-operative prediction of mediastinal node metastasis using radiomics model
based on 18F-FDG PET/CT of the primary tumor in non-small cell lung cancer patients. Front
Med (Lausanne). 2021;8:673876. doi:10.3389/fmed.2021.673876.
6 XieY, etal. APET/CT nomogram incorporating SUVmax and CT radiomics for preoperative
nodal staging in non-small cell lung cancer. Eur Radiol. 2021;31(8):6030-8. d0i:10.1007/s00330-
020-07624-9.
7 Manafi-Farid R, etal. 18F-FDG-PET/CT radiomics and artificial intelligence in lung cancer:
technical aspects and potential clinical applications. Semin Nucl Med. 2022;52(6):759-80.
doi:10.1053/j.semnuclmed.2022.04.004.
8 Ge G, ZhangJ. Uniqueness of radiomic features in non-small cell lung cancer. J Appl Clin
Med Phys. 2022;23(12):e13787. d0i:10.1002/acm2.13787.
9 Ouyang ML, et al. Development and validation of an 18F-FDG PET-based radiomic model for
evaluating hypermetabolic mediastinal-hilar lymph nodes in non-small-cell lung cancer. Front
Oncol. 2021;11:710909. doi:10.3389/fonc.2021.7109009.
10 Chen QL, etal. Radiomics nomogram integrating intratumoural and peritumoural features to
predict lymph node metastasis and prognosis in clinical stage 1A non-small cell lung cancer: a
two-centre study. Clin Radiol. 2023;78(5):e359-e367. doi:10.1016/j.crad.2023.02.004.
11 Liu W, et al. Recurrence patterns are significantly associated with the 18F-FDG PET/CT
radiomic features of patients with locally advanced non-small cell lung cancer treated with
chemoradiotherapy. Oncol Lett. 2023;26(1):317.d0i:10.3892/01.2023.13903.
12 Zeng C, et al. Efficacy of radiomics model based on the concept of gross tumor volume and
clinical target volume in predicting occult lymph node metastasis in non-small cell lung cancer.
Front Oncol. 2023;13:1096364. d0i:10.3389/fonc.2023.1096364.
13Zheng Z, etal. 18F-FDG PET/CT radiomics predicts brain metastasis in I-111A resected non-
small cell lung cancer. Eur J Radiol. 2023;165:110933. doi:10.1016/j.ejrad.2023.110933.
14 Huang 'Y, et al. Preoperative prediction of mediastinal lymph node metastasis in non-small cell
lung cancer based on 18F-FDG PET/CT radiomics. Clin Radiol. 2023;78(1):8-17.
doi:10.1016/j.crad.2022.08.140.
15Liu Z, et al. Bone metastasis prediction in non-small-cell lung cancer: primary CT-based
radiomics signature and clinical feature. BMC Med Imaging. 2024;24(1):203.
doi:10.1186/512880-024-01383-5.
16 Yu L, etal. APET/CT radiomics model for predicting distant metastasis in early -stage non-
small cell lung cancer patients treated with stereotactic body radiotherapy: a multicentric study.
Radiat Oncol. 2024;19(1):10. doi:10.1186/s13014-024-02402-z.
17 Zhu Y, et al. Multimodal radiomics-based methods using deep learning for prediction of brain
metastasis in non-small cell lung cancer with 18F-FDG PET/CT images. Biomed Phys Eng
Express. 2024;10(6):065011. d0i:10.1088/2057-1976/ad 7595.

19



) ) OHKONOIrUA X8HE PAOMONOIrUA
e OHKONOIns U PAOMONOIus #1/2026
KSPH ONCOLOGY AND RADIOLOGY

18 Gong J, et al. Enhancing brain metastasis prediction in non-small cell lung cancer: a deep
learning-based segmentation and CT radiomics-based ensemble learning model. Cancer Imaging.
2024;24(1):1. d0i:10.1186/s40644-023-00623-1.

19 Aguloglu N, Aksu A, Unat DS, Unat OS. The value of PET/CT radiomic texture analysis of
primary mass and mediastinal lymph node on survival in patients with non-small cell lung cancer.
Rev Esp Med Nucl Imagen Mol (Engl Ed). 2024;43(5):500027.
doi:10.1016/j.remnie.2024.500027.

20 Bortolotto C, Pinto A, Brero F, et al. CT and MRI radiomic features of lung cancer (NSCLC):
comparison and software consistency. Eur Radiol Exp. 2024;8(1):71. doi:10.1186/s41747-024-
00468-8.

21 Kang, etal. Computed tomography-based radiomics model for predicting station 4 lymph
node metastasis in non-small cell lung cancer. BMC Med Imaging. 2025;25(1):202.
doi:10.1186/512880-025-01686-1.

22 Horne A, et al. Mastering CT-based radiomic research in lung cancer: a practical guide from
study design to critical appraisal. Br J Radiol. 2025;98(1169):653-68. d0i:10.1093/bjr/tqaf051.
23 Peng Z, et al. Application of prediction model based on CT radiomics in prognosis of patients
with non-small cell lung cancer. BMC Cancer. 2025;25(1):1273. doi:10.1186/512885-025-14544-
8.

24 Zheng X, et al. A comprehensive nomogram combining CT imaging with clinical features for
prediction of lymph node metastasis in stage I-111B non-small cell lung cancer. Ther Innov Regul
Sci. 2022;56(1):155-67. doi:10.1007/s43441-021-00345-1.

25 Chen Q, etal. Intratumoral and peritumoral radiomics nomograms for the preoperative
prediction of lymphovascular invasion and overall survival in non-small cell lung cancer. Eur
Radiol. 2023;33(2):947-58. d0i:10.1007/s00330-022-09109-3.

26 Qiao J, Zhang X, Du M, WangP, Xin J. 18F-FDG PET/CT radiomics nomogram for
predicting occult lymph node metastasis of non-small cell lung cancer. Front Oncol.
2022;12:974934. d0i:10.3389/fonc.2022.974934.

27 Niu Y, JiaHB, Li XM, et al. Deep learning radiomics and mediastinal adipose tissue-based
nomogram for preoperative prediction of postoperative brain metastasis risk in non-small cell
lung cancer. BMC Cancer. 2025;25(1):1133. d0i:10.1186/512885-025-14466-5.

28 Ge G, Zhang J. Feature selection methods and predictive models in CT lung cancer radiomics.
J Appl Clin Med Phys. 2023;24(1):e13869. d0i:10.1002/acm2.13869.

29 Libling WA, Korn R, Weiss GJ. Review of the use of radiomics to assess the risk of
recurrence in early-stage non-small cell lung cancer. Transl Lung Cancer Res. 2023;12(7):1575-
89. d0i:10.21037/tlcr-23-5.

30 LuciaF, etal. Multicentric development and evaluation of 18F-FDG PET/CT and CT
radiomic models to predict regional and/or distant recurrence in early-stage non-small cell lung
cancer treated by stereotactic body radiation therapy. Eur J Nucl Med Mol Imaging.
2024;51(4):1097-108. d0i:10.1007/s00259-023-06510-y.

31Lin J,YuY, Zhang X, Wang Z, Li S. Classification of histological types and stages in non-
small cell lung cancer using radiomic features based on CT images. J Digit Imaging.
2023;36(3):1029-37. d0i:10.1007/s10278-023-00792-2.

32Hsu CY, Tsai HH, Chen TL, et al. Multimodal radiomic analysis to determine high-
consistency prognostic phenotypes associated with epidermal growth factor receptor mutations in
non-small cell lung cancer brain metastases. Eur J Radiol. 2025;193:112420.
doi:10.1016/j.ejrad.2025.112420.

33Yan HJ, etal. Dual-region computed tomography radiomics-based machine learning predicts
subcarinal lymph node metastasis in patients with non-small cell lung cancer. Ann Surg Oncol.
2024;31(8):5011-20. d0i:10.1245/s10434-024-15197-w.

20



A OHKONOrusi XXeHE PAQUOIOIng
= OHKONorunsa v PAQUONorusa #1/2026
KSPH ONCOLOGY AND RADIOLOGY

-

34 Xu R, etal. Evaluating peritumoral and intratumoral radiomics signatures for predicting lymph
node metastasis in surgically resectable non-small cell lung cancer. Front Oncol.
2024;14:1427743. d0i:10.3389/fonc.2024.1427743.

35Song X, et al. Computer-aided diagnosis of distal metastasis in non-small cell lung cancer by
low-dose CT-based radiomics and deep learning signatures. Radiol Med. 2024;129(2):239-51.
doi:10.1007/s11547-024-01770-6.

36 Warkentin MT, et al. Radiomics analysis to predict pulmonary nodule malignancy using
machine learning approaches. Thorax. 2024;79(4):307-15. doi:10.1136/thorax-2023-220226.
37Li Y, DengJ, Ma X, Li W, Wang Z. Diagnostic accuracy of CT and PET/CT radiomics in
predicting lymph node metastasis in non-small cell lung cancer. Eur Radiol. 2025;35(4):1966-79.
doi:10.1007/s00330-024-11036-4.

38Liang J, ZhuH, Long Y, Lu L, Yang X, Ding H. Prediction of occult lymph node metastasis in
cNO stage non-small cell lung cancer using contrast-enhanced CT. J Coll Physicians Surg Pak.
2025;35(5):611-5. d0i:10.29271/jcpsp.2025.05.611.

39Yin X, etal. CT-based radiomics-deep learning model predicts occult lymph node metastasis
in early-stage lung adenocarcinoma patients: a multicenter study. Chin J Cancer Res.
2025;37(1):12-24. d0i:10.21147/j.issn.1000-9604.2025.01.02.

40 Duan F, et al. Deep learning radiomics and 18F-FDG PET/CT imaging: mediastinal lymph
node characteristics as predictors of metastasis in non-small cell lung cancer. Transl Lung Cancer
Res. 2025;14(10):4301-14. d0i:10.21037/tlcr-2025-650.

Jexaapanuu

JTHYecKOoe 0100peHNe U CorIacue Ha y4yacTue

He nmpumenumo. Pabora npexacrasnsieT coboil 0630p paHee OIyOJHMKOBAaHHBIX JaHHBIX U He
BKJIIOUAJIa HOBBIX YUYaCTHUKOB, BMEIIATEIbCTBA WU 00pab0TKY HHIUBUY AJIbHBIX METUIIMHCKUX
JAHHBIX aBTOPaMH.

be3zonacHocTth

B pykonucu pagnoMuyeckue MOIe U paccMaTpPUBAIOTC KaK UCCIIE0BATEIbCKUE MHCTPY MEHTHI
MOAJNEPKKH MpUHATHS pemieHuil. OHM He NpenHa3HaudYeHbl A 3aMEeHbl MOPQOJIOTrHYECcKOi
BepUpUKALH, MHBA3UBHOTO CTAIMPOBAHUS U KIIMHUYECKOTO PEIIEeHUs MYJIbTUAUCIMITIIMHAPHON
KOMaH/Ibl.

JdocTynmHOCTH JaHHBIX

Bce nanHble, HCIoONb30BaHHBIE B 0030pe, COlepKaTCs B IUTUPYEMBIX IMyOnukanusax. Pabodas
Ta0JIUIa U3BJICUCHUS JJAHHBIX MOXKET OBITH MPEAOCTaBIeHAa aBTOPOM JJIsI KOPPECIIOHACHIIMH 110
000CHOBaHHOMY 3aIIPOCY.

KonduukT uHTEpECcOB

ABTOPBI 3a5BISAIOT 00 OTCYTCTBUU KOH(PIUKTa MHTEPECOB, TPEOYIOIIEro PacKp bITHS.
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Moauimaemesep
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KapUsUTaHFaH )KUHAKTAJIFaH JIEPEeKTepre HeTi3/1e/11 )KoHe )KaHa KaThICYIIbUIapibl HEMEece KeKe
MEIUIMHAIIBIK IePEKTeP /i KaMTHIMAIbI.

Kayincizaik: paguoMHKaIbIK MOJENBAED 3ePTTEYIIIK MeliM KaObU1aayasl Koaaay Kypaiaapbl
peTiHIe KapacThIpBUIAILI )KOHE MOP(OJIOTHSIIBIK pacTay/Ibl, MHBA3HBTI CaThLIAYyIbl HEMece
MYJbTHIUCIHILTAHAPIIBIK KITMHUKAJIBIK IETiM/T1 aTMacTRIpMaybl THIC.
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RADIOMICS OF THE TUMOR PROFILE IN DETERMINING THE HISTOLOGICAL TYPE OF
ENDOMETRIAL CANCER
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1 Kazakhstan Medical University “KSPH”, Almaty, Kazakhstan
2 Kazakh Institute of Oncology and Radiology, Almaty, Kazakhstan
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Introduction. Endometrial canceris a heterogeneous disease in which histological type, grade, molecular subtype, and
disease extentinfluence prognosis and treatment. Radiomics may provide non-invasive quantitative information ontumor
phenotypebefore surgery.

Objective. To synthesize evidence on theability of MRI-and PET/CT-based radiomicsto characterize the tumor profile
in endometrial cancer, with emphasis on histological type, grade, molecular features, and closely relatedrisk indicators.
Materialsand Methods. Astructured 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. Acrossthe 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, moststudies 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.

PAZIMOMUKA OITY XOJIEBOI'O ITPOD®UJIA B OITPEAEJIEHUU I'MCTOJIOI MYECKOI'O
TUITA PAKA DHIOMETPU A

Myxut A.M."*, AManKy.J10B /K.M.?
! Kazaxcmancrui meouyunckuti ynusepcumem « BLLIO3y, Anmamol, Kazaxcman
2 Ka3zaxckutl Hay4Ho -uccie00 6ame.b CKUL UHCTIUNTY M O HKO02ulL U paouonozuu, Armamet, Kazaxcman

Brenenue. Pak sHI0METpUS IPEICTABIIET COOOW reTeporeHHoe 3a 00neBaHue, MPH KOTOPOM THCTOJIOTHISCKHUH THII,
CTETICHb 370KAaYeCTBEHHOCTH, MOJIEKYJSIPHBII MMOATHII M PaCIPOCTPAHEHHOCTh OIYXOJH ONMPEIEISIOT MIPOTHO3 U
ne4eOHyI0 TAKTHKY. Pa mioMika O3BOJIICT HEMHBA3UBHO KOJIMUYESCTBEHHO Xa PAKTEPI30BATH OITy XOJICBBIH (DCHOTHIT 710
OTeparyu.

Heab. O000IUTH JaHHBIE O BO3MOXHOCTAX pauoMuky Ha ocHoBe MPT u I T/KT B ip o punmpoBaHmum o1y X0Iu py
paKe SHAOMETPHSI C a KICHTOM Ha TUCTOJIOTUYECKHN THII, CTETICHB 3710KAY €CTBEHHOCTH, MOJICKYJISIP HBIE X A PAKTC PHCTHKA
U CBSI3a HHBIE C PHCKOM IPH3HAKH.

MarepuaJbl 1 MeToabl. [IpoBe/ieH CTPyKTYpHUPOBAaHHBIH HapPaTUBHBIH 0030p Iy OuKanuii, HaaeHHbIX B PubMed,
Web of Science u Scopus. OcHoBHO# ouck oxBaTbiBa nepuos ¢ stueaps 2018 roxa no deppaips 2025 roga u Obut
JOTIOTHEH O0Jiee MO3IHUMU PEJICBAHTHBIMU ITy OJIMKAIIUAMY, BBISIBICHHBIMU NIPU MOATOTOBKE pyKonucu. B cunTes
BKJTIOUYEHBI 37 My OJIMKAIIHiA: OpUTUHAIBHBIC UCCIIEAOBAHHS PAAHOMUKN Y TIAIIMEHTOB C PaKOM SHIOMETPHSI COCTaBIITH
OCHOBHYIO TOKa3aTeJIEHYI0 0a3y, a 0030pbl, KOH(ep eHIMOHHBI MaTepra, JOKIMHIYECKO e ICCIIeI0BA HUE H OT ICITBHBIC
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paboTEI IO paKy SIMYHUKOB M MIEHKH MAaTKH MCIOJIB30BANICH TOJIBKO JJIsI KOHTEKCTHOTO W METOOJIOTHIECKOTO
conocTrasieHys. MeTaaHanu3 He IPOBO IUJIICS.

PesyabTaThl. B paccMOTpeHHBIX MCCIEIOBAHUSX PaJMOMHUYECKHE MOJIENH JEMOHCTPUPOBAJIM CIIOCOOHOCTh payINyaTh
TUCTOJIOTHY eCKHE THITBL, CTETIEHb 3710Ka4eCTBEHHOCT U, INTY0 OKYIO HHBA3HIO MHOMETPUs, TUM(OBACKYIAPHYIO HHBA3UIO,
MOJIEKYJIpHbIE TOATHIBI U IIPOTHOCTHYECKUE IPYMIIbl. B 0TaeapHBIX paboTax 3a BI€HHbIE 3HA YEHHS TUTOMAMU TI0]T
ROC-kpHBO# P EeUMYIIIECTBEHHO COCTABIIUTH MPUOTH3UTENLHO 0,80-0,92. O6bequHEeHIE paiOMIYECKIX TP U3HAKOBC
KITMHAYECKUMA, MOJICKYJISIPHBIMA AaHHBIMH W TITyOOKMM 00y4YEHHEM YacTO MOBBIINIANO MOKa3aTeNH MOJENeH.
BonpmmHCTBO McCIe10BAHMM TPY TOM UMEIIH pETPOCTIEKTUBHBINA OJHOLEHTPOBBIN JM3aH U BHY TPEHHIOH Ba JIU/IALIHIO.
O6cy:xnenue. Pagnomudeckue Npu3HAKH OTPaXKAIOT KIIMHUYICCKH 3HAYHMYIO HEOJHOPOIHOCTD OIyXOJH, OJHAKO
MpsIMOE COTIOCTaBIIEHHE PE3YAbTATOB 3a TPY JHEHO Pa3IMUSIMU B IPOTOKOJIAX BU3yaIM3a1llH, CETMEHTAllUH, U3BJICYEHUH
MIPU3HAKOB, OIIPEACIICHUH UCXOJI0B U Bauaaimu. Orpa HUdeHHas BHELIHSS IPOBepKa, HeOoJIbIMe BHIOOPKH U PUCK
nepeoOyUyeHUs CHIDKAIOT I1€PEeHOCUMOCTD MO EH.

3akJ/0yeHne. Pa TroMuka SBIIsieTCs IEp CIICKTUBHBIM HEMHBA3HUBHBIM JTIOTIOITHEHHUEM K OHOTICHH, MO P (OTOTHUECKOMY
WCCIICJIOBAHAIO W CTAHIAPTHOM BH3yalM3alMU MPH MPEAOIEpaMoHHOM IpodIIMPOBAaHAN paka 3HI0 Merpust. [l
BHEJIPEHHS B IPAKTUKY HEOOXOIMMBI IPOCTIEKTUBHBIE MHOTOLIEHTPOBbIC UCCIIEOBAHUSL, Ta PMOHU3ALHS TP OTOKOJIOB,
MIPO3payvHOE ONHMCaHNE MO/IEJIEH U O1ICHKA MX KIIMHUYECKOT0 BIUSIHUSL

KnroueBble cjioBa: pak dHIOMETPUS; PaIHOMUKA; MaTHUTHO-PE30HAHCHAs TOMOrpadust; npo GUINpOBaHHE OIyXOIH;
MOJIEKYJISpHBIE Ma PKEPBL; CTPaTH(QUKAIIAS PHCKA.

SHJIOMETPUM OBBIPBIHBIH I'MICTOJIOT USJIBIK TUIIIH AHBIKTAY JAFBI ICIK
I[MTPOPUJITHIH PAIIMOMUKACBI

Myxut A.M."*, AManky.Ji0B K.M.?
'« K[JC)KM» Kaszakcman meouyuna yHueepcumemi, Arimamet, Kazaxcman
2 Kazax oHKOI02Usl JICaHe PAOUON02US SbLILbIMU-3ePMIME)Y uHCThUumymol, Anmamuvl, Kazaxcman

Kipicne. OrmomMerpuii 0OBIPEI - THCTOIOTUSITBIK THIIL, KA TCPIILTIK O EexkKeci, MOJIEKYJIAJbIK Killli THITi )KHE Tapaysl
00JKaM MEH eMJiey TaKTHKachlHA 9cep eTeTiH rereporeHai aypy. Paguomuka omepanusa AeliH icik (eHoTHIH
VMHBAa3WBT1E€MEC CaH/IBIK CHITATTAyFa MY MKIHJTIK Oepei.

MakcaTsl. JHIOMETPHIT 00BIpBIHIAFHI icik poduinid 0aramayna MPT sxone IIDT/KT HeriziHmeri paAMOMHUKAHBIH
MYMKIHIIKTEP1 Ty paJibl AepeKTep i, 9CIpece TUCTONOTUSIIBIK THIITI, ICIK TOPEKECIH, MOJIEKY JTabIK ep eKIIEeTIKTep 11 JKOHe
ToyeKeJIMeH OalIaHbICThI KO CETKIIITEP 1l JKUHAKTAY.

Marepuasnap men agicrep. PubMed, Web of Science »xone SCOPUS mepeKKop IapbIHIAFHI JKa pUsIaHbIMAAPEA
KYpBUIBIMIAFaH HappaTUBTiK oy xkyprisiunai. Herisri i3aey 2018 xbliarbl KaHTapaaH 2025 sKbUFBL aka Hra JeHiHn
Ke3eHJ1 KaMTBIJIbl JKOHE KOJDKa30aHbl JaWbIHIAy Ke3iHIle aHBIKTAIFAaH KEeHIiHT1 pesieBaHTThI apUsIaHbIMIaApMEH
TONBIKTBIPBUIABL CuHTE3Te 37 7Ka pUsiIaHbIM SHTI3UI1: SHIOMETPHA 0OBIPBI 0ap MAIMEHTTePAETI TYITHYCKA PaIFOMHKA
3epTTeysepi HeTi3T AdJeNep peTiH/e, all oIy JIap, KOH(pEp CHIMSUIBIK Ma Teprall, KITMHUKaFa ICHIHT1 3epTTey HKoHe
aHaJIBIK 031 MEH YaThIP MOITHBI OOBIPBI 0 OMBIHINA JKEKeTIeTeH KYMBICTAP KOHTEKCTIK )KOHE 9[ICTEeMEJTIK CaBICTHIPY YIIIH
naiaanaspULIel. MeTa-Tanay xKypri3uireH )oK,

Hoatukenep. Kapacteippliran 3epTTeyiieplie paluoMUKaIbIK MOAEIbAEP TUCTOJOTHIIBIK THIITL, 1CIK I9pekKecH,
MHOMETpHiire TepeH MHBA3UAHBL, TUM(OBACKYIIAPJIBIK WHBA3MSIHBL, MOJIEKYJaJbIK Killli TUNITEPl )KoHe 00mKaMIBIK
TOyeKeNl TOUTAphIH a)XbIpaTy MYMKIHIITH KepceTTi. JKekeneren 3eprreynepae ROC-KUCHIFEI acCTHIHIAFE ayiaH
mamamen 0,80-0,92 apanbirbiHma xabapnaHmbl. PaguoMHKanbIK Oenriiep/i KIHHHKAIBIK JKOHE MOJICKYJIAIBIK
JIepeKTepMEH HeMece TePEH OKBITYMEH OIpIKTIpy MOJIeNb KOPCETKIIITEPIH Ui KaKCApTThL. JlereHMeH Ky MbICTapIIbiH
KON pEeTPOCTIEKTUBTI, 0ip OPTAIBIKTHI )KOHE HETi31HEH 1IIKi BaTUAAIMsIFa CYHEeH/TI.

Taakpuiay. Pagnomukansik Oenriiep iCIKTIH KIWHUKAJBIK MaHBI3Ibl TETEPOTEHIUINH KOPCETYl MYMKIH, OIpak
BH3YyaJiM3alysl XaTTaMaliap bIHBIH, CETMEHTALIUSIHBIH, O eNriIepi a1y TaC U IePiHiH, HOTHUXKENIEP aHbIKTAMATIaPBIHBIH YKOHE
BaJTUIAIIMSHBIH OPKEJIKLTIN HOTYKENEPi TIKeJIeH CalbICThIPY bl KUbIHAATA bl ChIPTKBI BAJIHIAIIMSHBIH ISKTCSYIILTIM,
[IaFBIH IpIKTEMeIep )KOHEe MOIEJIbIiH Ka iiTa YpeHy KayTi KITWHUKAJIBIK KOJIIAHY b TeXKEH 1.

KopbiTeiHabl. Pannomika SHIOMETpHH OOBIPBIH OIEpanus aJdbHIAFel MPOGUIbICY Ke3iHAe OWOICHSHEL
MOP (POJTOTUSUTBIK 3ePTTEY i ’KOHE CTa HIAPTTHI BU3Y AJIM3AIUSHBI TONBIKTBIPATHIH TIEPCTICKTHBAJIB HHBA3HUBT1e€MeC TOCIT
6onbin TaObUIaapl. KyHAETIKTI IpaKTHUKaFa €Hri3y YIIiH MPOCIEKTHBTI KOMOPTANIBIKTEl BaTHAAIHS, XaTraMajap/apl
yiecTipy, MO IeTIb I P/ a IIBIK CHIIATTAY YKOHE KITMHUKAJIBIK dcepi Oaranay KaKeT.

Ty#inai ce3nep: yHAOMETP U 00BIPHI; PaJIHOMHKA; MATHUTTIK-PE30HAHCTHIK TOMOIPaQHst; ICiK PO PUITi; MOJIEKYIIAIIBIK
MapKepJiep; TOYSKeIli CTpaTH(PUKaAIUsUIaY.
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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 | 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),
(iii) 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 thisstructured 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. Searchterms combined
“endometrial cancer” OR “endometrial
carcinoma” with “radiomics” OR “radiomic
features”, imaging terms (“MRI”, “magnetic
resonance imaging”’, “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
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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
studiesinovarian or cervical malignancieswere
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 countof duplicates and exclusions
ateach 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 orsurvival, 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 patientsto
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. Rentonetal. [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



/ OHKOJIOIrns XXoHE pAOUNONOINA

KSPH

OHKOJlorna n pAONONOINA
ONCOLOGY AND RADIOLOGY

#1/2026

multiparametric MRI radiomics combined with
deep learningin amulticenter 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 Renetal. [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

Study Modality Endpoint Key Findings Study Design/ | Key Limitations
Validation
Lietal., 2023 T2W MR, DMI,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
LVSI LVSI, and effectively
differentiated
endometrioid vs non-
endometrioid tumors;
addingradiomics
significantly improved
clinical-only models.
Wangetal., 2023 | Multiparamet | DMI Bestradiomicsmodel | Retrospective | Lack of external

(Front Oncol) ric MRI

(Acad Radiol) ric MRI reached AUC ~0.88for validation; inter-
DMI; outperforming observer variability;
radiologist assessment MRI protocol
(~0.72). Nomogram heterogeneity
integrating texture
featuresincreased
predictive stability.

Bietal., 2022 Multiparamet | Stage IAEC vs | Radiomics classifier Retrospective; | Retrospective

benign lesions | achieved AUC 0.90+
fordistinguishingearly | validation
EC from benign
lesions; multi-center
validation confirmed
robustness.

multicenter design; potential
selection bias;
variability across

centers
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Validation
Zhengetal., MRI + Histologic Combined model Retrospective | Smallsample size;
2021 (Front clinical grade (radiomics + CA125+ lack of external
Oncol) MRI features) achieved validation; risk of
AUC ~0.84 forhigh- overfitting
grade EC; significantly
higherthan clinical
modelalone (~0.72).
Yueetal.,,2023 | Multiparamet | Tumorgrade | Tumor-grade prediction | Retrospective | No external
(Front Oncol) ric MRI achieved AUC ~0.87; validation; single-
wavelet-based features centercohort; model
were most informative. generalizability
Calibrationcurveand uncertain
decision curve analysis
showed strongclinical
utility.
Renetal.,2025 |Intratumoral | Tumorgrade [ Integrated model Retrospective [ Smallcohort; lack of
(Oncol Lett) and reached AUC ~0.90for external validation;
peritumoral predicting high-grade potential overfitting
MRI EC; peritumoral ring
features improved
sensitivity for
aggressive tumors.
Yangl.etal., Deep- Risk class CNN-based model Retrospective | Deep learning
2023 (Front learningMRI | (EEC) achieved AUC >0.90 interpretability
Oncol) fordistinguishing low- limitations; no
vs high-risk external validation;
endometrioid data heterogeneity
carcinoma; automated
feature extraction
outperformedhand-
crafted radiomics.
YangJ.etal., Intratumoral |DMlinearly |Best modelachieved 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%
comparedto
intratumoral features
alone.
Shenetal., 2025 | Multiparamet | USC vs Multicenter dataset; Multicenter External validation
(Front Oncol) ric MRI + endometrioid | modelachieved AUC | cohort limited; deep
deep learning | EC ~0.92 forusC learning
identification; DWI- interpretability;
based features were dataset imbalance
most discriminative.
Fangetal.,, 2024 | Multiparamet | CCJcervical | AUC ~0.88 for Retrospective | Limited sample size;
(Abdom Radiol) | ric MRI adenocarcinom | differentiating cervix— anatomical
avs corpus junction variability; lack of
endometrioid | adenocarcinoma from external validation
EC endometrioid
carcinoma; model
improved diagnostic
confidence for difficult
anatomical regions.
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Study Modality Endpoint Key Findings Study Design/ | Key Limitations
Validation
Takeyamaetal., | MRI Ovarianclear | Texture-based Retrospective | Not EC-specific;
2024 (JpnJ cell vs signaturesachieved limited cohort size;
Radiol) endometrioid | AUC ~0.85for generalizability
carcinoma histotype classification; concerns
demonstrated that
radiomics candetect
subtle phenotypic
differencessimilarto
EC pathology.
Naetal,2024 |Multimodal |Platinum Fusion modelachieved | Retrospective | Non-EC population;
(Front Oncol) MRI + sensitivityin | 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 reportedin thecited publications and were notrecalculated. Studies in
ovarianor cervical malignancies are included only for methodological comparison and shouldnotbe interpreted as

directevidence for endometrial cancer.

Radiomics for molecular subtypes, MSlI,
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
Lomeretal. [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 etal. [24] and Menget al. [25] developed
radiomics-based models for predicting p53-
aberrant tumors and high tumor mutation
burden, respectively, demonstrating that
radiomics can serve asa 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 asanon-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 Combinedradiomic- Retrospective | No external
(QIMS) clinicalmodelachieved validation; moderate
reported AUC sample size; risk of
approximately 0.85for overfitting
MSI prediction; wavelet
texture features were
among the strongest
predictors.
Broomand MRI MSI status Pooled resultsshowed | Systematic High heterogeneity;
Lomeretal., (systematic radiomicsmodelscan | reviewand variable study
2025 (Abdom review) reach AUC 0.80-0.90 [meta-analysis | quality;publication
Radiol) for MSI, though bias
methodological
variability limits
generalizability.
Ningetal., 2024 [MRI + p53abnEC Multitask model Retrospective | Lack of external
(BrJ Radiol) clinical achieved AUC ~0.86; validation; limited
integrating MRI sample size;
radiomics with CA125 potential overfitting
improveddiscrimination
of p53abntumors.
Mengetal., 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
Zhouetal., 2025 | Multiparamet | Molecular Modelachieved AUCs | Retrospective | Heterogeneous MRI
(EurJ Radiol) ric MRI subtypes >0.80 forseparating protocols; lack of
(TCGA p53abn, MSI, and external validation;
surrogates) NSMP phenotypes; potential bias
peritumoral features
improvedsubtype
classification.
Jacobetal, 2021 [MRI +gene | Radiomic High RPI associated Retrospective | Smallcohort; no
(J Clin Med) expression Prognostic with poorsurvivaland external validation;
Index & specific gene-expression limited robustness
genetic clusterslinked to
alterations aggressive biology.
Hoivik etal., MRI Prognostic Radiomic clusters Retrospective | Integration
2021 (Commun |radiomics+ | profiling correspondedto complexity; limited
Biol) genomics genomic subgroups; external validation;
demonstrated feasibility cohortsize
of integratingimaging constraints
with multi-omic data.
Cellietal.,2022 |MRI + Risk classes Combined model Retrospective | High methodological
(Cancers) histologic— achieved AUC ~0.90; complexity; limited
molecular molecularsurrogates interpretability;
data (MMR-d, p53abn, external validation
POLEmut) significantly required
increasedaccuracy.
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Study Modality | Molecular/Ge Key Findings Study Design/ Limitations
nomic Validation
Endpoint
Brancatoetal.,, [Radiomics+ | Integrated Combinedfeatureset | Retrospective | High methodological
2024 (SciRep) |pathomics tumor improved prediction of complexity; limited
characterization | molecular subtypes interpretability;
comparedto radiomics validationneeded
or pathomicsalone.
Fasmeretal., [L8F]FDG Aggressive PET-derived radiomic | Retrospective |PET protocol
2025 (EurJNucl |PET disease,poor | signature predicted poor variability; lack of
Med Mol outcome survivalwith AUC external validation;
Imaging) ~0.88; metabolic limited cohort size
heterogeneity linked to
aggressive molecular
classes.

Reported model performance was extracted fromthe source publications. Heterogeneity in cohorts, class prevalence,
feature selection, andvalidation 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 leaming
approaches, including convolutional neural
networks, have beenused to automatically leam
features from image patches or to combine deep
features with radiomics. YangJ. etal. 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. YangJ. etal. 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, aligningwith
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. Lietal. 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
carcinomausingmultiparametric MRIand deep
learning. Radiomics also performs well in
predicting histologic grade and preoperative
risk class, asdemonstrated 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 extemal
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 providesa
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 frameworkssuch as
IBSI remains incomplete. In addition, research
targets a wide range of endpoints - histologic
type, grade, DMI, LVSI, molecular markers,
risk class - yet the relationship between these
outcomes and underlying tumor biology is not
always clearly defined. Importantly, few
investigations have prospectively evaluated
whether radiomics-guided decisions improve
patient management, reduce unnecessary
interventions, or lead to better clinical
outcomes.

Future work should emphasize large,
prospective multicenter validation using
harmonized imaging and feature pipelines, as
well as the integration of radiomics with other
omics modalities to generate more biologically
interpretable models. Advances in explainable
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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 selectionof patients
for additional molecular testing. Howeuver,
reported model performance alone does not
establish  clinical utility. Decision-curve
analysis, prospective workflow studies,
comparison with expertradiologists 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 extemal
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 extemnal
validation, transparent model reporting, and
demonstration of added clinical value beyond

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

ITH4Yeckoe 0100peHne U corjacue Ha ydyactue. O030p OCHOBAaH UCKIIOYUTEIHPHO Ha paHee
OTyOJIMKOBAaHHBIX arperupOBaHHBIX JAaHHBIX M HE BKIIOYal HAO0Op yYaCTHHUKOB MU 0OPaOOTKY
UACHTU(DHUIIUPYEMBIX TAHHBIX TAIUEHTOB.

Be3onacHocTh. He mpuMeHNMO K IPOBEACHUIO HACTOSIIETO 0030Pa; HOBBIE TUATHOCTUYECKUE WK
neyeOHbIe BMEIIATEeIbCTBA HE BHITTOTHSIUCH.

JIOCTyHHOCTL JAaHHBIX. Bce ncnonb3oBaHHBIE JAHHBIC COACPIKATCA B HUTUPYCMBIX ny6nm<aumx n
CBOJHBIX Ta61muax. Pabouas MaTpuna H3BJICUCHHUA OAaHHBIX MOKET OBITH npeaocCTaBJICHA
KOPPECTIOHUPYIOIIUM aBTOPOM 110 0OOCHOBAaHHOMY 3aIpoCy.

Kon(uKT uHTEpecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUU KOH(PIUKTa HHTEPECOB, TPEOYIOIIETO
PACKpBITHUA.

dunancupoBanue. ccrienoBanre He MOJy4daao BHEITHETO (PMHAHCUPOBAHUSI.

Bkaaja aBTopos.

Myxutr AHap: METOJOJIOrus; MPOBEICHHE JUTEPATYypHOro IMOUCKA; KypUPOBaHUE JaHHBIX;
dbopManbHBI aHamu3; BHU3yaJW3allysl; MOJTOTOBKA IEPBOHAYAIBHOTO BapHaHTa PYKOIUCH.
AmaHnkynoB JXaHnoc: KOHLENTyajlu3alWs; METOJOJIOTHS; BallMJauus; HAay4YHOE pPYKOBOJICTBO;
KPUTHUYECKHI MepecMOTp U peaakTupoBaHue pykonucu. Oba aBTopa MpOYUTAIHU U OJ0O0PWIN
OKOHYATEJIbHYIO BEPCUIO PYKOIIUCH U HECYT OTBETCTBEHHOCTH 32 IIEJIOCTHOCTH PabOTHI.

Jexkaapanusiap

DTHKAJBIK MAKYJIay KdHE KaTbICyFa KeJticiM. KongaHpiMalIpl: 10Ty TEK OYPBIH )KapUsITaHFaH
KUBIHTBIK JIEPEKTEpre Heri3en/l jkoHe KaThICYIIbUIapAbl TAPTYbl HEMece CoWKeCTeHAIPUIETIH
MAIMEHTTIK AEPEKTEP/I1 OHACY 1 KAMTHIMA/IBI.

Kayincizaik. Ocbl momyasl )Kyprizyre KOJIIaHbUIMAMIbl; dKaHa JHUAarHOCTHKAJIBIK HEMece eMJIIK
apajacy Xy pri3UIreH xKoK.

JepexTepain KoJukeTiMainiri. CunTesne maiganaHblUIFaH 0apiiblK IepeKTep CUITEMe KacallFaH
XKapusJIaHbIMIap MEH JKUBIHTHIK KecTelepiae OepinreH. [lepexrepii aiy MaTpHIachl HETi3eJreH
cypay OolibIHIIa XaT-XxabapFa )KayarnThl aBTOP/IaH aJIbIHY bl MYMKIH.

Myajenep KaKThIFBICHI. ABTOPJIAP alllbIIT KOPCETY/I1 Tallal €TETiH MY/ IeJep KaKTBIFBICBIHBIH KOK
€KEHIH MOJIIMIEHII.

Kapxbliaanasipy. 3epTTey CHIPTKBI KapKbUTAHIBIPY alIFaH KOK.

ABTOpJaPAbIH YJieci.

Myxut AHap: ojicHama; ojeOuerTepnl i13aey; AepekTepli Oackapy; (opmanasl Tanaay;
BU3yaJu3alus; KoJhka30aHbIH OacTamkpl HYCKachlH JaiblHAay. AMaHkyiaoB JKanpmoc:
TYXKbIpbIMAaManay; oJiCHaMa; BalluJalus; FhUIBIMU JKeTEKIIUTIK; KOJIKa30aHbl ChIHU KalTa Kapay
KoHe penakuusiay. Eki aBTop na Koika30aHBIH TYNKUTIKTI HYCKACHIH OKBIM, MaKyJiaJbl KoHe
KYMBICTBIH TYTAaCTBIFbIHA 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, Aimamol, Kazaxcman

Beeaenue: Octpoe noueunoe nospexaenue (OIIIl) y HOBOpOXAEHHBIX ABISETCA OJHOM U3 Haubosee 3HAUMMbIX
mpo0yieM HEOHATAJbHOW MHTCHCHBHOM TepamuH, aCCOLMUPOBAHHON C BBICOKOW JIETAJIbHOCTHIO, YBEJIHYCHHEM
PO IOIDKUTETBHOCTH UCKY CCTBEHHO M BEHTHIIALIMH J1 €TKUX M JJTUTEBHO CTH TOCTIMTamM3aun. HecMoTps Ha BHeipeHre
MEXIy HApOJHBIX IHa THOCTUYECKUX KPUTEPHEB, BOMIPOCH pa HHEH 1MaTHOCTUKHU, OPTaHM3AIMH CIICIIHaIN3APOBAHHOM
MEAULHUHCKON MOMOIIY U ONITUMAJIBHOTO MPUMEHEHMS [TOYEeYHO-3aMECTUTEbHON Tepanmu Y HOBOpoxkaeHHBIX ¢ Ol
OCTAIOTCS UCKYTAa0e b HBIMUL

Hean ucciieno0BaHus — IPOaHATIUMPOBATH M 0000 IIMTE COBPEMEHHBIE JaHHbIE 00 OpraHu3alMy CIIeLMATU3MPOBAHHOMN
MEIUIMHCKOHN MTOMOIIH, THaTHOCTAKE M JICUSHUU OCTPOro MOYSHYHOr O MOBPEIKICHUS Y HOBOPOXKJICHHBIX Ha OCHOBS
CHUCTEMATHIECKOro 0030pa JINTEepaTyphl.

MaTtepuaJjibl 4 MeToAbl: CUCTEMAaTHYECKHI 0030p BBIIIOJTHEH B COOTBETCTBUM ¢ pexomeHaanusivu PRISMA 2020.
[Mowuck my6nukaiwii mposomics B 6a3ax nanubx PubMed/MEDLINE, Scopus u Web of Science 3a mepuo2015-2025
IT. C HWCIOJIb30BAHHEM KOMOMHHMPOBAHHBIX MOMCKOBBIX 3aMPOCOB, BKIIOYAIOIINX TepMHUHEI acute kidney injury,
newborn/neonate, intensive care, renal replacement therapy, peritoneal dialysis. JIoTIOMHATETBHO BBITOHSIICSA PYYHOH
MOMCK IO CITUCKAM JIUTEPaTypbl. B 0030p BKIIFOUCHBI OpUTHHAIBHBIC KITMHIYECKHE UCCIISIOBAHIS, CHCTEMATHICCKIC
0030pbI ¥ METa-aHAJN3bIL, TIOCBSIICHHbBIC TUATHOCTHKE, JICYCHHUIO U OPTaHU3AIUN MeIUIIMHCKON oMoy ipu Ol 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 rpyInIe KpUTUUECKU OOJIbHBIX NaleHToB npesbiana 50%. Haubonee Beicokuii puck pazsutus OIIT
OTMeYalicsl y HOBOPOXKJICHHBIX C BPOJKICHHBIMH TIOPOKAMU CEPIIIIA, CETICHCOM, TSKEIOH MepUHATAIBHO M a chuKcHer u
JKCTpEMaJIbHO HU3KO I Maccol Tena npu poxaeHuu. Pazsutue OII 66110 accOMUPOBAHO C Y BETMYESHUEM J1€TATIBHOCTH,
MIPOIOIDKUTEITBHOCTH PECITUPATOPHOM MOICPKKH M CPOKOB MPEObIBAHKS B CTAIIMOHAPE. AHANIM3 OKA3AJL, YTO PAHHS
uAeHTH(GUKAMI MAUEeHTOB TPYMNbl BBICOKOTO pHCKA, IWHAMUYECKMH MOHHMTOPUHI BOJHOTO Oalanca u
MYJIBTHIUCUUIUIMHAPHBIA MOAXO0J K JICYCHHUIO CYIIECTBEHHO yJIYUYLIAloT KIWHUYEcKHe Hcxopl. Cpeln MeToIoB
[IOYEeYHO-3aMECTUTENILHO M TepaIuy Be1ylias poJib OTBOUTCS HEPUTOHEATHLHOMY J1HAJN 3y, KOTOPBIN X apaKTepH3yeTcs
OTHOCHTENIbHON 0€30TIACHOCTBIO M TEXHUUECKOH JOCTYNMHOCTHIO Y HOBOPOXKIEHHBIX C HECTaOUIbHON reMOIUHAMUKOM.
PanHee Hayasio MepUTOHEABHOTO JIUAIIH3a a CCOIIMMPOBAHO C YMEHBIICHUEM TIEPErpPy3KH )KUKOCTHIO U CHHIKCHHEM
JIeTaBHOCTH.

O0cyxnenue: BrispneHHAs HEOMHOPOIHOCTh JUATHOCTHUYECKHX KPUTEPHUEB M IMpeoOiialaHue HaOJIFOATeBHBIX
WCCIIEIOBAHUI OTpaHUYMBAIOT MPSAMOE COMOCTARIEHUE Pe3yJbTATOB M MPUYMHHYIO WHTepnpeTanito. Haubonee
COTJIa COBAHHBIC TaHHBIC 10 ICPKABAIOT PAHHIOIO CTPATH(HHKALINIO pUCKA, THMHAMIYECKUI KOHTPOIB BOTHOTO OajaHca,
MYJIBTUUCLUIUIMHAPHOE BEJIEHUE U CBOEBPEMEHHOE PACCMOTP EHHE [10 Y€ HHO-3aMECTUTENBHOM Teparuu.
3akmodeHne: Pe3ymbTaThl CHCTEMAaTHYECKOro 0030pa MOATBEPKIAFOT, YTO ONTUMH3AIHS UCXOI0B Y HOBOP OXICHHBIX
C OCTPBIM TIOYEYHBIM MOBPEXKJICHHEM TPeOyeT KOMIUIEKCHOTO IMOJX0/ia, BKIIOUYAIOMIETO PAHHIOK JUATHOCTHKY,
COBEPIICHCTBOBAHNE OPTaHU3AIMK CICIHUAIN3UPOBAHHON MEIUIIMHCKOW MMOMOIIY U CBOEBPEMEHHOE MPUMEHEHHEe
MOYEeYHO-3aMECTUTENbHOM Tepanuu. [lepuToHeabHBIA JUaM3 OCTaeTcss METO0M BbIOOpa y JaHHOM KaTeropuu
nanueHToB. Pa3pa0oTka yHMDUIMPOBAHHBIX KIMHUYECKHX MPOTOKOJOB M  MPOBEIEHHE MPOCHEKTUBHBIX
MHOTOLIEHTPOBBIX MCCIIE€IOBAHUN MPEACTaBIIIOTCA IePCIIEKTUBHBIMA HAIPAaBICHUAMHU JaJIbHEHIIEH oNTUMU3aLIMN
roMo1u HoBo poxkaeHABM ¢ OII1.

KnroueBsbie cioBa: OcTtpoe MoyevHOe OBPEKICHHUE, HOBOPOXK/ICHHBIC, OTACIICHHS pea HUMAIIMM M HHTEHCUBHON
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 themostsignificantchallenges 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 eary
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

XAHA TYFAH HOPECTEJIEPJIEI'T JKEJIEJI BYMPEK 3AKBIMJIAHY I KE3IH/IE
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 Kaacviibly 0p manwlk omoacelivlk emxanacoiy KIIC, Anmamol, Kazaxcman

OzexTiuiri: XKana Tyran HopecTesepaeri e ae 0y ipek 3a KeiMaaHy bl (JKB3) HeoHaTa IbIK Ka pKbIH/IbI TEPATUSHBIH €H
©3€KTi MoceJIeliepiHiH 0ipi 00JIBIN TaObUIaIbI YKOHE JKOFAPBI 6JTIM-XKITIMMEH, OKIICHI JKa CAHIbI )KEJJICTY Y3aKT bEbIHBIH
y3apybIMeH, COH/Iai-aK cTallMoHapaa 00y MEp3IMiHIH apTybIMEH CHITaTTaJlaJbl. XaIbIKapaJbIK 1A THOCTHKAIIBIK
KpUTEpHiiJiep JiH eHTi3iTyiHe Ka pamacTaH, JKb3 6apkaHa TyFaH HopecTeNepe epTe IUarHo CTUKa, Ma MAH IaHIBIPbUFAH
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.

MarTepuasnap Men aaictep: XKyiieni momy PRISMA 2020 ychHBMIapbIHa COMKeEC XYpriziiai. OneoueTrep i isney
PubMed/MEDLINE, Scopus xone Web of Science nepexxopnapsinga 2015-2025 xblngap apalbFbIHIA KY3ere
acweIpbUIIbL [31€y cTpaTerusiceinma acute kidney injury, newborn/neonate, intensive care, renal replacement therapy,
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peritoneal dialysis TepMuHAEpiHIH KOMOUWHA IUSIAPBI KOJIIa HBULIBL KoChIMINa peTiHe eHTi3UITeH Ma KaJlaiap/ibH
onebueTTep Ti3imi OoiibIHINA KoJIMeH 131ey kyprizunal. omyFa sxkana Tyran Hopectenepueri Kb3 quarHo crukacsl, emi
KOHE METHIUHAJIBIK KOMEKT1 YHBIMAACTHIPY MACceIeepiHe a pHAIFAH TYTHYCKAIBIK KITHHAKAIBIK 3¢pTTEYJIep, JKYHeni
IIOJTyJIap JKOHE MeTa-Tajaynap eHrisunal. KopbITeHIBI cananblk Tajpiayra 4 1 3eprrey Kip .

Hatnkenepi: HeoHaTanapk peaHnManms )oHe Ka pKbIH/IBI TEpaIys OeliMIerepiHe Ty CKeH jKa Ha TYFaH HopecTernepe
xenen OyHpek 3aKpIMAaHYBIHBH xuiliri 20—40% apanisiFblHIa ©3repil OTHIPABL ajl KPUTHUKAJIBIK KaFIainarsl
nanueHTrep To0bHaa 0y kepceTkim 50%-m1an actel XKB3 mamy kayrmi Tya OiTKeH Ky pek akayiapbl 0ap, CEICHUCIIEeH,
aybIp NepHUHATAI IBIK  COUKCHSIMEH JKOHE TYBLIFaH Ke3/1eT1 IeHe CalMarbl ©Te TOMEH HopecTenepae xorapbl 6omabl. XKb3
Jla My bl ©J1IM-XKITIMHIH ap TYBIMEH, THIHBIC a JIyJ1BI KOJIIIAY Y3aKThIFBIHBIH )KOHE CTaIOoHap/Ia 00Ty Mep3iMiHIH y3apybIMeH
OaimaHbICTRI 00NbI. Taliay HOTWKENepl Kayill KOFapbl TONTAFl MAIMSHTTEPII €pTe aHBIKTAy, CYy TEHIepiMH
JNIMHAMHKAJIBIK OaKblUiay JXoHE MYJBTHIUCIUIUIMHAPIBIK TOCUIAI KOJIaHy KIMHUKAJBIK HOTHIKEIEPIl eoyip
KaKCApTATHIHBIH KOpCeTTi. ByHpek-anMacThIpyIbl Tepanus 9IicTepi illiHe reMOJUHAMUKACHI TYPAKChI3 JKa Ha TyFaH
HOpecTelepie CaNbICThIPMAIIBI KA YIlCi3/1ir MEH TE€XHUKAJIBIK KOJDKETIMIUTIrHE 0a TaHBICThI IEPUTOHEAIIBIbI JUATIH3
KETEKI1 OPBIH asiaipl [lepuToHeansIpl Auanu3 epre O acray CyHbIKTBIKTBIH IaMalaH THIC dKHHAITY bIH a3aiThII, ©J11M-
XKITIM JCHIeHiHIH TOMEH/IeY IMEH a CCOLMAIIASIIaHTbL.

Tankpuiay: JI1MarHOCTHKANBIK KPUTCPUMIEPAIH OPKENKUIIN jKoHE OaKpUIAYJBIK 3epTTEYIepaiH 6achM OOMybI
HOTIDKEIep i TIKeJIeH CalbICTRIPY MEH ce0el -cannapiblK TY CiHAip i mekreri. Ex 6ipi3ai nepexrep Ka yin ToOBIH epTe
cTpaTUhUKALIUSIIAY Ibl, CYHBIKTBIK TEHIE€PIMiH JHHA MUKAJIBIK 0a KbLIayIbl, MYy TbTHANCIMIIMHAPIIBIK Y Prizy A )KoHe
OYiip eK-aJIMacTBIPYIIBI TEPANHSIHBI Y aKTBUIBI KA PACTBIPY bl KOJI A JIBL.

KopsoIThiaabl: XKyiien oy HoTKeNepi xa Ha TyFaH HOpecTeJIep/eri xKe e O yipek 3aKbIMIaHYbI Ke31H/1er1 KOJIalchI3
KITMHUKAJIBIK HOTIKENIePi TOMCHIETY KeIISHA1 TOCUII TajJal eTeTiHIH KopCceTTi. By Tocin epre quarHOCTHKAHBL,
Ma Ma HIaHIBIPBUTFaH MEIUINHAIBIK KOMEKT1 YHBIMIACTBIPY ABI )KETUIIIP YAl )koHE OYHpPeK-aIMaCTBIPYIIIBI TEPaTFSHBI
yaKThLIbI 0acTayIbl KAMTHIBL [IepUTOHEAIb B IUATH3 OChI ITa IMEHTTEP TOOBI YIIIH TaHAQYJIBI 91ic OOIIBITTKaJia Oeperti.
BipbiHFa if KITHHUKAJIBIK XaTTaMaJIapbl 93ipJiey )KOHE KOTIOPTAJIBIKTHI IPOCIIEKTHBTI 3epTTEYJIep XKYPTidy KaHa TyFaH
HOpecTelepTe KOpCeTIeTiH KOMEKT1 0/1aH dpi OHTalIaHABIPYABIH IEPCTIEKTUBAIIBI OaFrbITTAP bl OOJIBIT TAObUIAIBI.
Tyiiinai ce3mep: xenen Oyipek 3a KbIMIAHYEL )KaHa TyFaH HOPECTEIep, XKaHa TYFaH HOpeCTEICPAIH peaHMMAIIHS HKIHE
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
HeOIaronpuaATHBIM TpOorHO30M. [lo naHHBM 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
aCCOILMMPOBAHO C YBEJIMYEHUEM JIETAIbHOCTH, 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
NepcrexKTune [2]. KIIMHUYECKOU MPAKTUKE MokKa HE
OcoOyro ys3BumocTh k paszsutuo OIII CTaHAAPTU3UPOBAHO [4].

JT€MOHCTPHUPYIOT HOBOPOKJICHHBIE v Hapsay ¢ amarHOCTHYECKUMU TPYIHOCTSIMH,
KPUTUYECKUMU  COCTOSHHMSIMH,  BKIIIOYas 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 nccienoBaHuil NOKa3aHo, 4YTO TSKECTb

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 TOJAXOABl K JIUAarHOCTHUKE,
JICYEHUIO u opraHu3aIyu
CHEIMATU3UPOBAHHON MeIUIIMHCKOM MTOMOIIN
npu OIIIl. bonapmwmHCTBO  mMyOaMKaIWit
NpeACTaBIsuIn  coOoi  HalIroIaTesIbHbIe

KOTOPTHBIE HCCIICJOBAHUS, BBIIIOJIHEHHBIE B
HEOHATAJbHBIX M IEAUAaTPUUYECKUX LEHTpax,
BKJIFOYas ClieiMaaIu3upOBaHHbIC
Kap IUOXUPYPTUYECKUE CTALUOHAPBI.

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

OIIII, 4TO oTpaxkaer OTCYTCTBHUE
YHUQUIMPOBAHHOTO MOJXO0Ja K  OLCHKe
MOYEYHOH JUCHYHKIMM 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, HAIMYMS
COIYTCTBYIOIIEH MATOJIOTHU U MPUMEHIEMBIX
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 uactota OIIII oTMeuanace
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]. PazBurue ocTporo mo4eyHOro

MOBPCIKIACHUA OBLIO aCCoOIUrpPOBaAHO 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
pecnupaTopHOil  moazep:kke U Oojee
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
HEOHATaJbHOM NIEPUOJE WIN B PAHHUE CPOKH
MOCJIe XUPYPrUYeCKUX BMEIaTenbCerB [13].

OtnenpHble aBTOPHI MOAYEPKUBAIOT, YTO
HaJW4YUE OCTPOTO NMOYEYHOTO MOBPEKACHUS Y
HOBOPOKJIEHHBIX CIIElyeT paccMaTpuUBaTh He
TOJIBKO KaK MapKep TKECTH OCHOBHOIO
3aboneBaHusi, HO M KaK CaMOCTOSTEIbHBIA
MPOTHOCTUYECKA HEOJIArompusTHBIN (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
YHU(UIUPOBAHHBIX  JUATHOCTHUYECKUX 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

®uHaHCHPOBaHME UCCIIETOBAHHS HE OCYIIECTBISIIOC.

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 MaHHBIX. O100peHNe TOKATBHOTO STHYECKOTO KOMUTETA U TIOJTYyYCHHE
MHPOPMHUPOBAHHOTO COTIIACHUS HE TPEOOBAJIUCH.

Cornacue Ha my0JUKAL IO

He npumenumo.
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6G3OHaCHOCTI/I JUArHOCTUYCCKUX U .HC‘-IC6HBIX MoAXOA0B IIPCACTABJICHBI HA OCHOBAaHWU BKIIHOY CHHBIX
myOJTMKanui.
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Bce nmanHble, UCTIONB30BAaHHBIE B 0030pe, COAEPKATCA B PYKOIIUCH U IIUTUPYEMBbIX HCTOUHHKAX.
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JTMATHOCTUKA U JIEYUEHUE JJUBEPTUKYJIA LIEHKEPA HA ITPUMEPE
KIIMHUYECKOTI'O CIIYUAA

Hcaiiko O.B., * ZKamxanoaesa A.JK., Typzan U.K., A6opazaxoe A.H., Xam3ze A.K.,
Myxmapoe P.H., Ackapyni A.
Kazaxcmanckuii meouyunckutl ynusepcumem « Bvicueti wiko. it 06uecmeenno2o 30pagooxpaneHusy,
2. Anmamet, Kazaxcman

Beenenmne. [luBepTuky Llenkepa — MEIIKOBUIHOE BBIMSTYMBAHUE 32 THEH CTEHKH I10TOYHO -IIMILEBOTHOTO TIEPEXO/IA,
HauboJee XapakTepHOe JJIsl TaMEHTOB CTAPIINX BO3PACTHBIX TPYIII U CIIOCOOHOE MPUBOUTE K MPOTPECCHPYIOIIEH
nucaruy, peryprutaluuy, a Clupalii ¥ Hy TPUTUBHBIM HapyIieHusM. Llensto paboThl OBLIO IpencTaBUTh KIMHIYECKUE
MIPOSIBIICHUS, AMATHOCTUYECKUH aJITOPUTM, XUPYPTUUECKYI0 TaKTUKY M PaHHHUE PEe3yJIbTaThl JIUEHUS KpPYITHOIO
nuBepTUKyna LleHkepa y maIpieHTa ¢ MHOTOJICTHIM TeYSHUEM 320 0JIeBaHIEL.

MaTtepuaJibl 1 MeTObI. [IpecTaBIIeHO OTHCaTeNTbHO € KITMHIY eCKoe HaOmonenre namuenTa 1954 rona poxmenus, bomnee
30 et cTpalaBIero BhIPaXKeHHOM qUC(harhel ¢ 3a CTpeBAHUEM ITUIIY B 00JIaCTH ILIEH, PETYPTHTAIIUCH, STTH301aMU PBOTHI
U poTpeccupyonieii moTepeit Macchl Temna. JJuarHocruaeckoe o0 crenoBaHre BKITFOYAI0 cO0p aHaMHe3a, (PH3HKa JIBHOS U
nabopaTopHoe oOciienoBaHHe, 330(aroracTpoAyoAE€HOCKOIIMIO W PEHTTEHOCKONUIO IHIIeBOJa C  OapHeBbIM
KOHTpactiupoBaHueM. [lociae moATBep >KIeHUs] AMArHO3a BBHIIIOJHEHO XUPYPrUUecKoe JIEUEHHE - HHJI0CKOMUYECKast
MHOTOMHS KPHUKO (papHHTCATBHON MBI ¢ Pe3eKIreil AUBEPTHKYA; MOCIEONEPalIOHHOEe HAOIIONEHIEe BKIIFOYAIIO
KJIMHUYECKYIO OLIEHKY U HHCTPYMEHTAJIbHBIIA KOHTPOJIb.

Pe3yabsTaThl. [Ipu 330¢aroracTponyoneHOCKONY BbISBICH KPYITHBINH JUBEpP TUKYI LIeHKepa, 32 MOJTHEHHBIH CITU3BI0, 4TO
MPETSTCTBOBAIO  JlaJlbHeHIIIeMy MPOABIDKEHUIO TacTPOCKONA. PEHTTEeHKOHTPACTHOE HCCISAOBaHUE TOKA3AI0
MEIIKOBHUIHOE BhITITYUBaHuE pa3mepoM 11,5%9,0%X9,0 cM ¢ niauTensHOM 3a IePKKOM KOHTPACTa U €ro PeTPOrpa HbM
MOCTYIJICHHEM B POTOBYIO [I0JIOCTh; TUCTAJIbHEE BXOAa B JAMBEPTHUKYI MMUIIEBOJ OcTaBaics npoxoxuMeiM. ITocne
OIepaluu OCI0XKHEHHH He 0TMeUeHo. Yepes Tpu Mecsla nalleHT COOOLIMII O 3Ha YMTEJIbHOM YJIyYlIeHUH TI10TaHu,
BOCCTAHOBJIEHUH [TOJIHOLIEHHOTO IIpUeMa ITUIIH U yBEJINYEHUH Macchl Tesa Ha 10 kr.

O6cy:xnenue. JlnutensHoe TeueHHE 3a00JieBaHns 0€3 CBOCBPEMEHHOH TWATHOCTHKH, BBIpa’keHHAs Mucharmst u
TMTaHTCKUE pa3Mephbl AUBEPTHUKYJIA OINpPENEIsUId BBHICOKMNH PUCK HYTPUTUBHBIX HapYILUEHHWA W aCHHUpPAaIMOHHBIX
ocnoxuenuil. Couetanue 31" JIC ¥ peHTreHOCKOMUH ¢ GapueM NO3BOIIIIO yTOYHUTh aHATOMUYECKUE U (DY HKIIMOHAJIBHBIE
0COOEHHOCTH AMBEPTHKYJIa 1 00OCHOBATh XUPYPrUUeCKyIO TAKTUKY. BIaronpuaTHblil paHHU pe3ybTaT COTIIacyeTcs ¢
Jla HHBIMH JIUTEPATYPhI O 11€71€C000Pa3HO CTH X UPYPrHUECKOTO JE€UYEHHUS KPYITHBIX CUMIITOMHBIX AUBEPTHKYJOB LleHkepa,
0JTHAaKO SIMHUIHOE KITMHUIeCKOe HaOJIOIEeHNE HE TI03BOJIIET JeIaTh BEIBOIBI O CPABHUTEIHHON 3 P(HEKTHBHOCTH METOIA
u Tpedyer 6oree AMTENHOTO O CIeONepaliOHHOTO HAOIIOACHIS.

3akmouenne. KiimHUYeCKuil cirydail JeMOHCTPUPYET JUAaTHOCTHYECKYIO IIEHHOCTh COYETAHUS YHIO0CKOTMYECKOTO U
PEHTIEHOKOHTPACTHOIO HCCIEJOBAaHUSl NMPU KPYIMHOM CHUMITOMHOM AMBEpPTUKYJIe LleHkepa M HEoOXOAMMOCTh
WHIUBHUYAT-HOTO BEIOOpa XHPYPriHdecKoil TaKTHKU. XUPY pridecKas KOPPEeKIs ¢ KpUKO(a pUATEaTBHOH MUOTOMUCH
CONPOBOXKAANACh OJ1arONPUATHBIM PaHHUM KIMHUYECKUM UCXOI0M; AJIS OLICHKH YCTOHYMBOCTH 3¢ derTa HeoOxoammo
0oJ1ee JIIUTENBHOE HAOIIONECHYE.

KmioueBsle ciioBa: nuBepTukyn Llenkepa, nucdarus, peHTTeHOCKONMSI ¢ KOHTPA CTOM, 330 (haroracTpoxyoacHOCKOII,
XUPYPTHYECKOE JISYEHHE.

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 outcomeof a large Zenker’s diverticulum in a patient with a long-standing disease course.

Materialsand Methods. This descriptive case report concerns a patientborn in 1954 who had experienced severe
dysphagia formore than 30 years, with food impaction in the neck, regurgitation, episodes of vomiting, and progressive
weight loss. Evaluationincluded 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 revealeda 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 informationand supported the choice of surgical management. The favorable early outcome is consistentwith
published evidence supporting intervention for large symptomatic Zenker’s diverticula; however, a single case cannot
establish comparative treatment efficacy, and longer follow-up s required.

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

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

HEHKEP IMBEPTHUKYJIbIHbIH TUAI'HOCTUKACBI )KOHE EMI:
KIIMHUKAJIBIK JKAT TAN MBICAJIBIHIA

Hcaiixo O.B., *’Kamrxanoaesa A.7K., Typzan U.K., A6dpazakos A.H.,
Xamse A.K., Myxmapoe P.H., Ackapynwt A.
«Kozamovix 0encaynvix cakmay srco2apvi mekmeiy Kazaxkcmanovix meouyuna yHugepcumeni,
Anmamer K., Kazaxcman

Kipicne. Llenkep TUBEpTHUKYIBI - )KYTKBIHIIAK-OHEII ©TKEIIHIH apTKBl KaOBIPFACHIHBIH KaIIIIBIK TOPI3/i IIBIFBIHKGI
001ybL; 011 KoOiHE erye jka CTaFbl MalUeHTTepAe Ke3ecim, yaeMe qucharusFa, perypruTalysFa, a cliupalysira )KoHe
HYTPUTHBTIK OY3bUIbICTAPFa 9KeTyl MyMKiH. JKYMBICTBIH MaKcaThl — aypybl Y3aK KbUTIAp OOHbI )KaJFaCKAH MaI[HeHTTeN
ipi LleHKep AMBEPTHKYIBIHBIH KITMHHUKAJIBIK KO PIHICTEPIH, TUATHOCTUKAJIBIK aJITOPUTMIH, XUPYPrUSUIBIK €M TaKTHKACHIH
’KOHE epTe HOTHKEIICPIH CUIIATTAY .

Martepuaigap meH aaicrep. 1954 xbutel TyFaH, 30 XKbUIIaH acTaM yaKbIT 00Wbl aliKeIH AUChaTusgaH, MOMBIH
afiMaFBHIA TaFaMHBIH TYPHII KAJIYBIHAH, PETYPTUTAIMSAIAH, KYCY DTH30ATapbIHAH JKOHE YIeMeNi IeHe CaJIMAFHIH
KOFAJITyJaH 3ap/Ial HICKKSH MAIMEHTTIH CHITATTAMAJIBIK KITHHUKAIIBIK YKaFIaiibl YCHIHBUIIBL J[HarHOCTHKAIIBIK TEKCEPY
aHaMHe3 JKUHAYJbl, (QU3UKAJBIK JKOHE 3epTXaHAJBIK 3epTTeyi, 330(]aroracTpoayoAeHOCKONISIHBI KoHE Oapuil
KOHTPACTBIMEH ©HEII PEHTTeHOCKOMUACHIH Ka MThIZIBL JInarHo3 pacrairaHHaH KeHiH KpUKO (apUHTea bl Oy MIIBIKETTH
9HOCKOMHAIIBIK MUOTOMHUSICHI JKOHE THBEPTHUKYIN PE3EKUUACH OPBIHAAN/BL, ONepalllsiiaH KeHiH KIMHHUKAIBIK YKOHE
acCIanThlK 0aKbUIay XY Pri3iuii.

Hatukenep. D30daroractpoayoeHOCKOTMS Ke3iHIe MBIPHIMIEeH ToJFaH ipi LleHKkep MHUBEPTUKYIIBI & HHIKTAIIBII,

TaCTPOCKOMNTHI eplxapaﬂ OTKI3y MYMKIH 00TMaIbL BapI/II/IMeH KOHTPAcThLIBI peHTTeHocKonust 11,5%9,0%9,0 cM kesemmi
KaTIIIK TOPI3/11 AMBEPTUKY b, KOHTPACTTHIH ¥3aK Klzupyn{ JKOHE OHBIH YbI3 KYBICHIHA PETPOTPAITHE TYCY1H KO PCETTI;
JIUBEPTHUKYII KipeOepiCiHeH TUCTAJbIbl OHEI epKiH eTiMai 00apl. Onepanmsiiad Keitin a ckpHynap 0aikammansl. Y
al1aH COH XY ThIHY alfKbIH KaKcapAbl, TOJIBIKKAH/IBI aybI3 aPKbLIBI TAMAKTaHY KaJITIbIHa KeJI i ®oHe JeHe canmarsl 10 kr-
Fa apTTHL

Taaksliay. AypyablHy3aK yakbIT 00#bI 1ep Ke3iH/1e aHBIKTATIMAYbL, aHKbIH THCHATks dKOHE TUBEPTHUKY JIIBIH O TC YIKCH
KeJIeMi Hy TPUTHBTIK OY3bUTBICTAP MEH a CTUPAIHSITBIK a CKBIHYJIap KaYITiH a pTTHIPABL D30 (aroracTpoayoIeHO CKOIHS
MeH OapuiiMeH KOHTPACTBLIBI PEHTIEHOCKONHMSHBI YHIIECTIPY TUBEPTUKYIABIH a HITOMUSUIBIK JKOHE (DY HKIIMOHAJIIBIK
€pEeKIIeTIKTepiH TONBIK OaraiayFa >koHe X UPYPrHsUIbIK TAKTUKaHBI HETi31ey re My MKIHAIK Oepai. EpTe xe3ereri konaiib
HOTHXeE ipi cumMnToMabl LleHkep NUBEPTUKY IIAPBIH X UPY PrHIIBIK €My KO HIHAEr 9/1e01eT e peKTepiMeH Yiiecen,
aJiaiia O1p KITMHHUKAJIBIK )KaFIAH 9 TICTIH CaJIbICTBIPMAIIBI TUIMALTIT Ty paJibl KOPBITHIH/IBI )KacayFa MY MKIHJIIK OepMeri
KOHE Y3aK Mep3iMIli O aKbLIay/Ibl TaJaI eTE/Il.

KopobiTeiHabl. byn wIMHHKaBIK Xarmail cummrToMabl ipi LIeHKep NHBEPTHKYIBIHIA SHIOCKOIHMSIBIK JKOHE
PEHTIeHKOHTPACTThl 3epTTeY Al YillecTIpyAiH AMarHOCTHKAIBIK MaHBI3BIH JKOHE XUPYPTHUIBIK TaKTUKaHBI JKEKe
TaHJayAblH KaXeTTUIriH kepceren. KpukodapuHreanpapl MHOTOMUSMEH XHPYPTHSUIBIK TY3€TY KOJAMIBI epTe
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KJIMHUKAJIBIK HOTH)KEMEH KaTap KYP/Ii; €M HOTHXKECIHIH TYPaKThUIBIFBI MEH PEIUANBTI OaFanay YIIiH y3aK Mep3iMi

0aKplilay KaKer.

Tyiiinai ce3aep: Lienkep auBepTHKyIIBI, AUC(ATHs, KOHTPACTBUIBI PEHTIEHO CKOTIHS, 330 ()aroracTpo LyoAeHOCKOIHS,

XUPYPTUSTIBIK EM.

Beenenue. [lusepruxyiomlienkepa Ha3pIBaroT
MEIIKOBUIHOE BBHIMSIYMBAHUE 3aJlHEH CTEHKU
IJIOTOYHO-TIUIIEBOHOTO TEpexo/ia, KOTOpoe
dbopmupyercs 3a CcyYeT MpoJabUpOBAHUS
CIU3HUCTOW M TOJICIU3UCTONU 000JI0UEK uepe3
c1aboe MECTO B MBIIIEYHOHN TUIACTUHKE. DTOT
JUBEPTUKYJl OTHOCUTCS K MPUOOPETEHHBIM
aHOMAaIIUAM CTPOCHHUS MUIIEBO/IA U YAIIIE BCETO
JIOKaJIU3YyeTCs Ha TPaHULIE MEXAY TTOTKOHU u
IMIIECBOIOM, B 00JIaCTH, U3BECTHOM KaK 30HA
cnaboctu Killian IPOCTPAHCTBO MEXITY
nudepeHIMPOBAaHHBIMU MBIIIIIAMU  TIIOTKA
[1,2,8].

JluBepTHKyYT ObUT BIIepBBIC onrcad B 1769 romy
A. Ludlow, oagnako HauOoJiee IIOJHOE H
CHUCTEMHOE HCCIIeIOBaHUE MPOBEJ HEMELKHI
natonoroanatoM @puapux AnsdepT ¢oH
Ilenkep B 1877 1. B ero uecTh 310 3a0051€BaHNe
MOJYyYUJIO CBOE Ha3BaHHE JTUBEP THUKYTT
Ilenkepa. Llenkep ommcan mopgomaornueckie
0COOEHHOCTU JTUBEPTHKYJIA U MPEIIOTIONKII
MEXaHU3M €ro BO3HUKHOBEHUS, CBSI3aHHBIA C
HapyIIEHUEM KOOPAUHAIIMHA MBIIII] TIIOTOYHO-
MUIIeBOJHOTO repexona [1,2,3].

Huseptukyn  llenkepa  xapakrepusyercs
HaJIMYMEM TeJla U Y3KOro Iepenieika, yepes3
KOTOPBI €ro MmoJocTh cooOmaercs ¢
npocBeToM nuieBoaa. Juseptuxyn Llenkepa
MPEUMYIIIECTBEHHO BBISBISECTCA y MAIlMEHTOB
MI0’KUJIOTO BO3pacTa, Jalle BCEro B BO3pacTHON
rpynne 70-80 ner [1]. Ilo pa3nuusbmM
OIICHKaM, pacnpocTpaHEHHOCTh 3TOTO
3aboJieBaHUs Cpe/iu HaceIeHus KojieOneTcs OT
0,01% mo 0,11% [8], omHaKO TOYHBIC TAHHBIC
CIO0HO TMOJYyYUTh, TAK KaK MHOTHE CIy4au
MpPOTEKaloT OECCUMITOMHO M  OCTaloTCs
HEBBISIBJICHHBIMU. MyX4HHBI CTpagalT oOT
nuBepTukyia llenkepa npumepHo B JBa pasa
qarmie, 94eM XKeHIIUHbI [2, 12].

Ha panHux »srtamax pa3BUTHUS JAUBEPTHKYyJA
Ilenkepa 3aboneBaHMEe YacTO MPOTEKAET
MpakTUYEeCKH  OECCUMNTOMHO WU c
MHUHUMAJIbHBIMU TposiBIeHUsAMH. [lanueHts
MOTYT HCIBITBIBATH ONIYIICHUE TECPIICHUS U
nuckomdopTa B ropie, CyXoW Kallelb,
KOTOPBIA MHOT/Ia TPUHUMAETCS 32 CUMIITOMBI
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BOCMAJIUTENIBHBIX 3a00JICBAHUN 3€Ba WU
BEPXHUX JbIXaTEIBHBIX My TEH, 4TO MPUBOIUT K
HeBepHOU Tepanuu. Kpome TOro, BO3HUKAIOT
ONIYIIEeHUS] MHOPOJIHOTO Teja, MOBBIIEHHOE

CIIIOHOOT/IEJICHNE u AMU30/IUYECKUE
3aTpyiHeHuss npu rinotaHud. Ilo  mepe
YBEJIMUYECHHUS pasMmepa JTUBEPTHUKYJIA
KIMHUYECKas KapTUHAa CTaHOBUTCA OoJiee
BBIDQ)KEHHON:  MOSIBISIIOTCSL  pETyJIspHbIE
TPYAHOCTHU C MPOTIAThIBAHUEM IHUILHM U JaXe
CJIIOHBI, BO3MO>KHA peryprurarys

HeTepeBapeHHOM MUIIH, a TAKXKE aCTHPAIINS C
MOMaJaHUEM COJIEP)KUMOTO B JIbIXaTEJbHbIE
My TH, 9TO YpeBaTo pa3BUTHEM
BOCIIAJIMTENILHBIX ~ OCJOXXHEeHUU.  Hepeaxo
MAlMEHTHI KAJITYIOTCS HAa HENPUSTHBIN 3amax
30 pra u npucrynsl pBotel [1,8,9,17]. Ilpu
JalbHEWIIeM MPOTPecCUpPOBaHUU OOJIE3HU B
00JIaCTU MIEM MOXKHO TPOIIYNAaTh MSTKOE,
AIACTUYHOE BHIMSIUMBAHUE, OOBIYHO CIIEBA,
HallOMHUHAoIIee 300, KOTOpoe npu
HAJaBJIMBAHUM MOXET U31aBaTh XapaKTEPHOE
ypuauiee 3By4yaHue. CraBieHHE COCEIHHX
AHATOMHYECKUX CTPYKTYp TPHUBOAHT K
Pa3BUTUIO TAKUX CHMITOMOB, KaK OJIBIIIKA,
yualieHHoe cepaleOuenne, HaOyxaHue BeH
men W u3MeHeHue roiaoca. lloctosiHHOE
CKOIUJICHHE NHIIU U €€ pa3oKEeHHUE BHYTPU
IUBEPTHKYJIa  HEPEIKO MIPUBOAUT K
BOCMAJICHUIO  CIMU3UCTOM  00OJOYKH -
JIUBEPTHUKYJIHUTY, YTO MOXET CTAaTh MPUYNHON
MOSIBJICHUS 3pO3Ui M KpoBoTedeHui [4,5]. B
UCCJIEIOBAHUH, ONyOJIMKOBAaHHOM B JKypHase
«Hnockonnyeckas xupyprus» B 2020 roxay
(dpoGsizrua u coasr., 2020), Obum
MpoaHaIU3UPOBaHbl JaHHble 31 malueHTa ¢
nuBeptukysiom LlenkepasBo3pacte oT 36 110 83
netr (cpennmii Bo3pact — 45,7 roma). Bce
MAlUMEHThl  MPEIBABISUIM  JKajnoObl  Ha
nucgaruio, kKoropas Bcrpeudanack y 100%
OOJILHBIX HE3aBUCHMO OT pa3Mepa JUBEPTHUKYIA
U JIIUTeNbHOCTH 3aboneBanusa. llpu sToM
CTENEHb  BBIPAXEHHOCTH  Jaucharuu  He
KOppeaupoBaja C pa3MepaMu IUBEPTHUKYIIA,
MOCKOJIKY ~ TAalMEeHThl ¢ MEHBIITNIMHI
nuBepTukysamu (menee 1,5 cm -9,7% ciyudaes)
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HEPEAKO JKaJOBAJIUCh WHTEHCUBHEE, YeM YTOYHEHMs  JUarHo3a M HCKIIOYEHMUS
HaIUEeHTHI ¢ 00J1ee KPYMHBIMHU BHIITYUBAHUSMU CONYTCTBYIOIIEH MATOJOTUH MPUMEHSIOTCA
[6]. Hpyrumu pacnpocTpaHeHHbIMU KOMIIBIOTE€pHAasi TOMOTrpadus 1 yJIbTPa3ByKOBOE
cumnromamMu Obutr  canmBarsa  (100%), uccliieJoBaHue MITKuX TkaHel meu [15]. Onu
perypruranus (80,6%), OIIYIll€HUE 0CO0EHHO II0JIE3HBI npu KPYIHBIX
MHOpPOJAHOTO Tejna B rinoTke (96,8%), 4yBcTBO AUBEPTHUKYJIIAX WU IOJO3PEHUU  Ha

yaymes npu  peryprutauuu  (77,4%) wu
3ajepkka numu B auBepTukyie (90,3%).
Pasmepsl 1HMBEpPTUKYJIOB BapbUpOBajIud OT
Menee 1,5 cm no Gosiee 4,5 cm, TIpu 3TOM y
32,3% manueHTOB BBIABISUINCH TUBEPTHUKYJIBI
cBhIe 4,5 cm [6]. JlnarHocTHYEeCKUi ITpoTiece
pU TOJO3PEHUU Ha AUBepTHUKYT lleHkepa
OCHOBBIBACTCS HA COUYCTAHUHM KIMHUYECKHX
JAHHBIX W  HWHCTPYMEHTAIbHBIX METO/IOB
obcnenoBanus. Beaymyro poap 3aHHMaer
PEHTTEHOCKOMNYECKOEe  HCCIIEJIOBaHHE  C
WCIIOJIb30BaHUEM OapueBOM  KOHTPACTHOU
CMeCH, KOTOpO€  TO3BOJSET  BBHISIBUTH
XapaKkTepHble aHATOMUYECKHE OCOOEHHOCTH
TUBEPTHUKYIA. Ha PEHTTEHOCKOIHII
oTpeseNsieTcs MEIIKOBUAHOE BBISTYHMBAHUE
3aJHEd  CTEHKH  TJIOTOYHO-ITUIIEBOTHOTO
nepexoja, UMEIoNiee Pa3IndHyI0 BEITUYHHY,
qarie JTOKaJIM30BaHHOE 110 JICBO CTOPOHE IIIEH.
Pasmepsl  guBepTHKylla  BapbUPYIOT  OT
HECKOJIBKUX MHUIAMETPOB JIO HECKOIBKHAX
caHTuMeTpoB. CTEHKa BBHIMSIYMBAHUS, KaK
MPaBWIIO, JIMIIEHA MBIIIEYHOW 000JI0YKH, YTO
MOATBEPIKAAET €ro JIOXKHBIA Xapakrep u
oOyclaBiuBaeT OTCYTCTBUE CpallleHUH C
OKpY>KaroIHUMHU TKaHAMU [5,8,14].
PenTtrenockomnus MUILEBO A c
KOHTpacCTHUpOBAaHHEM OapueBOMl CycCleH3uen
SIBIISIETCSI 30JIOTHIM CTAaHAAPTOM JHATHOCTHKH,
TaK Kak M03BOJISET HE TOJIHLKO BU3YaJIU3HPOBATh

caM JUBCPTUKYJ, HO n  OHOCHUTH €TI0
(bYHKI_[I/IOHaJ'H:HOC COCTOAHUE - CKOPOCTb
IMPOXOKIACHUA KOHTPACTHOT'O BCIICCTBA,

HaJIM4uKe PEeTypruTallii U CTEIeHb HapyIIICHHS
naccaxa rmu [8,9,12].

Baxubpim JIOTIOJTHEHUEM CITY KHT
330(aroracTpo1yoICHOCKOIIHSI, Jlaromias
BO3MOYHOCTH OCMOTPETH CITU3UCTYIO 000JIOUKY
JIMBEPTHUKYIA, UCKIIIOYUTh HaJn4ve
OCJIOKHEHUN — BOCIHAJIUTEIbHBIX N3MEHEHHI,
SI3B WUIM OTTy X 0J1ei. OTHAKO SH0 CKOTIUS MOYKET
ObITh 3aTpyJHEHa M3-32 AHATOMMWYECKUX
0COOEHHOCTEH 1 pUCKa TPaBMAaTH3AIUU CTEHKA
nuBepTukyia [9]. B HeKOTOpBIX cimydasx mjis
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ocnoxHeHus. Jleuenue nuBepTukyiia [{enkepa
3aBUCUT OT BBIPAXKEHHOCTH KIMHUYECKUX
NpOSIBICHUH, pa3sMepoB JUBEPTHUKYyJIa U
HaJlU4Msl  OCJIO)KHEHMH. B orcyTrcTBuM
CUMIITOMOB WJIHM TpH HEOOJBIINX pa3zMmepax
BhIIIsTuMBaHusl (MeHee | CM) BO3MOJXEH
KOHCEPBAaTUBHBIA  MOAXOJ, BKJIIOYAOIINA
JUEeTUYECKUEe PEKOMEHIAluu U HaOII0JeHHE.
Onnaxo OOJIBIIIMHCTBO [MAlUEHTOB c
BBIDQXXCHHON aucdarueid u perypruraipen
TpeOyIOT XHUPYPTrU4YECKOro BMEIIATEIbCTBA
[12]. OcHOBHOIA 11€7TB10 OTIEPATUBHOTO JICUCHHS
ABIISIETCA yCTPAaHEHHE NMPUYUHBI 00pa30BaHus
TUBEPTHUKYJIA - Clla3Ma KPUKO(papUHTeaTbHOU

MBIl - M JIMKBUJALUS IMaTOJIOTUYECKOIO
BBIMITYUBAHUS JUTS BOCCTaHOBJICHUS
HOPMAaJIbHOTO POXO0XKIECHUS 002011070
CoBpeMeHHbIE XUPYPTHYECKAE  METOIBI
BKJIIOYAIOT  KaK  OTKPBITbIE, Tak W
9HJIOCKOTHYeCKUEe MeTOIbI [3,4].

CoBpeMeHHbIN MIOJXO0 K JICYCHUIO
JTUBEPTHUKYJIA Ilenkepa OCHOBaH
NPEUMMYIIECTBEHHO  Ha XUPYPIHYECKOM
BMEIIATENbCTBE, HanpaBJI€HHOM Ha
YCTpAaHCHHUEC NATOJIOTHYCCKOr'0 BBIITAYHUBAHUA U
HOpMaJNU3aIHio byHKIIH BEPXHETO
NUILEBOIHOTO chuHKTEepa. B HacTosee Bpems
OPUMEHSIOTCS  KaK  OTKpBITBIE, TakK W

SHJOCKOTIMYECKHE METOJbI JICUCHHS, BBIOOP
KOTOPBIX 3aBHCUT OT pa3Mmepa JUBEPTHUKYIIA,
BBIPAXXCHHOCTU CHUMITOMATUKU U 06mer0
cocrostHus naruenTa [7,10].

TpanuumoHHbIE OTKPBITBIE oneparyu
BKIIIOYAIOT  HMCCEUEHUE  JUBEPTUKYJAa C
MO CJIENYOLIEH MHOTOMHUEN
KpUKO(apuHreaabHOU MBIIIIIBL, 4TO
CIocoOCTByET CHIDKEHHIO
BHYTPHUIIUIICBOJHOTO JaBJICHUA )41

pe0TBpaIacT penuaus 3adoneBanus [3,13].
OHIOCKOIINYCCKHUE METOIUKH,
npuoOpeTarolre Bce O0BIIY O MOMYISPHOCT,

IIO3BOJIAIOT IIpOBOOUTH MHUOTOMHIO C
HUCIIOJIB30BAHUCM ClIeOuaIn3np OBaAHHbIX
HHCTPYMCHTOB — OHI0CKOITNYCCKHUX
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CKaJIbIIENsd WM THOKHX OHAOCKOIIOB, 4YTO
3HAYUTCIBHO YMCHBIIACT TPaBMAaTHUYHOCTD

BMeEIIaTeIbCTBA u YCKOpSIET
BOCCTAaHOBUTEIbHBIN iepuon [4,7,11].
Taxke B mWociaemHue TONIBI OTMeEYaeTcs

BHEJpeHHE POOOTHU3MPOBAHHBIX TEXHOJIOTHUH,
o0ecreynBaIUX BBICOKYID TOYHOCTH U
O6eszomacHocTh mnpouenyp. Hecmorpss Ha
pasHooOpa3ue METOAUK, OCHOBHOM IIEJNIBIO
ocTaercs s dexTuBHOE yCTpaHEeHHe
JTUBEPTHUKYJIa © CAHMITOMOB, C MUHUMHU3AIIHEH
pHUCKa OCIOKHEHMI 1 peruauBoB [8,9].

Juseptuxyn LleHkepa MOKET CONPOBOKIATHCS
PAIOM OCJIOKHEHUH, CPEAN KOTOPhIX Hanbosee
YacCThIMU SBISIIOTCA HApyLICHUE TJOTaHUA
(mucdarus) © peryprurais HerepeBapeHHON
UMY, 9TO HEPEJIKO MPUBOJUT K Pa3BUTHIO
aCIUpalMoOHHOW THEBMOHMHU. Bocnanenue
JMBEPTHUKYJIA (IMBEPTUKYTUT) c
MoCJIeYIOUUM 00pa30BaHUEM 3pO3UN U S3B
MOJKET NMPUBECTH K KPOBOTCUEHUSM. Bornee
pPEIKHMH, HO TSDKEIBIMU  OCJIOKHCHUSIMU
SIBIISIFOTCS nepdopanus JUBEPTHKYIIA,
o0pa3oBaHME TPaXEOINUIIEBOJHOTO CBHIIA, a
TaKKe Mapanand roJ0COBBIX CBA30K BCIIEICTBUE
KOMIIPECCUU HEPBHBIX CTPYKTYp. B pemxmx
CITydasix BO3MOYKHO pa3BHUTHE
TUIOCKOKJIETOYHOTO paKa MuiieBoaa B o0iactu

IuBepTHKyNa. be3 anexkBaTHOro jedeHus
CUMIITOMBI POTPECCUPYIOT, yXyauiast
Ka4yeCTBO XM3HHU M TOBBIIIAS PUCK CEPhE3HBIX
OCJIOKHEHUM [16]. CoBpemeHHble
XUPYPTUYECKHE U SHAOCKOUYECKUE METOMIBI
II03BOJISIFOT 3¢ peKTUBHO yCTpaHUTh
NaTOJIOTUI0 W 3HAYUTENIBHO  YJIYYIIUTh

COCTOAHHUC IIalIUCHTOB. HpI/I CBOCBpGMCHHOﬁ
AUArHOCTHUKE U IPAaBHUJIBHOM JICYCHUU ITPOTHO3

OJIaTONPHUSATHBIIN: BOCCTAaHaBJIUBAETCS
HOpMaJbHOE TIJIOTAHHE, CHUXKAETCS PHUCK
OCJIOKHEHUH, a  MaIUeHTHl  OTMEYaroT

yAy4IICHUE 00IIETro COCTOSHUS U IPHOaBKY B
Bece [5,11,17].

Leab uccen0BaHMs. H3YYUTh KIMHAYCCKUC
0COOEHHOCTH, METOAbl JIHArHOCTHKA H
pe3yJIbTaThI JieueHus AuBepTHKyJia [{enkepa Ha
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MaTtepuaJibl )/ MeETObI. Ju3aiin
HCCJICJOBAHUS M BbIOOP KJIMHHYECKOIO
ciayydas. /lanHHOe uccieq0BaHNE NPEICTaRISIET
c0o00¥ KIMHUYECKUN aHATN3 ClIydas MalueHTa
1954 roma poxaeHus, oOpaTHBIIErocs C
’KanobamMu Ha JUIMTENBHYIO BBIPAXKEHHYIO
nucdaruto, peTyprUTAlUI0  THIIH "
3HAaUMTENIbHYI0 MOTEepr0 Macchl Tena. Tum
UCCJIEIOBAHMS - ONMCATEIbHOE KIMHUYECKOEe
Ha0JII0/IeHne c HCII0JIb30BaHUEM
MHCTPYMEHTAJbHBIX M SHJOCKOIHNYECKUX
METO/IOB JIMAarHOCTHKH, a TaKxKe
XHAPYPTrU4ECKOTO BMEIIATEIbCTBA c
MOCJIEIYIOLTUM HAOIOJICHUEM.

Kputepun oTOopa KJINHHYECKOro
Ha0moaenusn. Ciydaid ObUT BBIOpaH IS
JIETaJIbHOTO OMUCAHUS B CBSI3U C JUIMTEIBHBIM
aHAMHE30M  BBIpa)XeHHOW  jnucaruu U
peryprUTaLyy, 3HAYUTEIBHON MMOTEPEN MACChI
T€Jla, WHCTPYMEHTAIBHO IOATBEPKIECHHBIM
KpYINHBIM AUBEpTUKYJI0M LleHkepa u Hanuurem
MOCJIE0NEePaLlMOHHOTO HAOTIOICHHS.

s u3ydeHMs KIMHUYECKOM KapTHUHBI U
JUAarHOCTUKU MCMOJb30BAJIUCh CIIEAYIOIINE
MeTonel: cOop aHamHe3a, (U3MKAIBHOE
o0cienoBaHue, peHTreHorpadus muieBoa ¢
O0apueBbIM KOHTPaCTUPOBAHKEM,
330(aroracTpo1yoICHOCKOIHS Brac).
Peurrenockomnuueckoe HCCJeJ0BaHue
II03BOJINUJIO BU3YaJIN3UPOBATh pasmep,
JOoKanu3anuio U GyHKIMOHAIBHOE COCTOSHUE
nuBeptukyna [14].  DOugockomms — gana
BO3MOJKHOCTb OLIEHUTh COCTOSIHUE CIU3UCTON
000JIOUKH, HUCKIIOYUTHh BOCHAJIUTEIbHbIE U
OIIyXOJIEBBIE IIPOLIECCHI.

[locne ycTraHOBIEHMS JUArHosa MNalUEHTY
OBLJIO BBINIOJIHEHO XUPYPTUUYECKOE JICUCHHE -
SH/I0CKOINHUYECKast MHOTOMUS
KpUKO(apUHTeaTbHOW MBIIIIBI C PE3eKIueh
JIUBEPTHUKYJIA. ITocneonepannonsoe
HaOJIIO/IEHHEe BKIIIOYAJIO0 OICHKY JIWHAMUKU
KIMHUYECKUX  CHUMITOMOB, KOHTPOJIBHOE
PEHTIEHOIOTUYECKOE uccien0BaHue u
SHJIOCKONMYECKUN  KOHTPOJIb  COCTOSHHSA
MUIIEBO/A.
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Pucynok 1 - B meiiHom oT/ierie muieBoaa 1o 3aJjHel CTEHKE OTPEeeNsieTCS TUBEPTUKYI OOJIBIIMX Pa3MEPOB,
coJiepaliuii ciu3b. JlaibHel1Ie e I 0 IBIKSHIE TACTP OCKONA HEBO3MOKHO

Hcexoapl um  mocaenymwouiee HadI101eHHe.
OuenuBasim  AWHAMUKY  Aucharum |
CHOCOOHOCTH K IOJTHOLIGHHOMY ITPUEMY ITHUIIIH,
U3MEHEHUE MacChbl Tena, HaJIu4ue
[IOCJIEONIEPALIMOHHBIX OCJIOXKHEHUH, a TaKKe

pe3yNbTaThI KOHTPOJIBHOTO
PEHTTEHOJIOTUYECKOTO M 3HI0CKOIHYECKOrO
HaOJIOACHHUS.

Bbesomacnocte. B mocneonepanuoHHOM

NEePHOJIe pErUCTPUPOBAIU OCIIOKHEHUS U UHbIC
PesyabtaThl. [Tanuent 1954 roga poxaeHus
6onmee 30 mer cTpagam OT BBIPAKEHHOTO
HapyLIEHUs TJIOTAHUs, COIMNPOBOXKIAABIIEIOCs
YacThIM 3aCTPEBAHUEM MHIIU B 00JIACTH ILIEH U
HE00XO0JUMOCThIO MEXAHUUECKOH MOMOIIM IS
ee mnpoaBmkeHus. OTmedanachk peryJisipHas
peryprurtanus 1 5130161 PBOTHI, 32 TIOCIIETHHS
2-3 roga HaOmIomaNach 3HAYUTENbHAS TTOTEPs
Macchl Tena.

[TariueHT HOPMOCTEHHUYECKOTO TENI0CII0KEHHH,
C IpHU3HAKAMU HEJOCTATOYHOCTH IUTAHUSL
Koxxunie MOKpoBel  Onexgnbie.  YacTorta
CepACUHBbIX COKpameHuid - 80 ya/MuH, pUTM
npaBUIIbHBII. ApTepuanbHoe nasnenue - 130/80
MM pT. cT. ['paHuIs! cepiua B npeienax HopMbl,
TOHBI IPUIITYIIEHBI. B 1€rkux BhICIYINBAIOCh
BE3UKYJISPHOE AbIXaHWE. SI3bIK BIIAXKHBIH, C
OeIBIM HAJICTOM. JKusot MSITKHH,
6e300Jie3HeHHBIN Npu manpnanui. CUMITOM
[TacTepHankoro c obenx CTOpPOH
oTpuuareabHbli. @OYHKIMM KUIIEYHHUKA U
MOYEBBIJIEIUTEIBHON CUCTEMBI HE HApPyIECHBI.
IIpu ocmoTpe oOnacTh IIeW BU3YyaIbHO HE
nedhopMupoBaHa B TIOKO€, OJIHAKO IIOCTe
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HEXECJIIaTCIIbHBIC CO6BITI/I$I, CBsI3aHHbBIC C
MPOBEICHHBIM BMEIIATEIIECTBOM.

JTMKa W HWHPOPMHPOBAHHOE COTLJIacHe.
Meroauka JeYeHUs COOTBETCTBOBAIA
COBPEMEHHBIM CTaHAApPTaM B ObLIa 0100peHa
ATHYECKUM KOMHUTETOM yupeskacHus. [lammeHt

nan  uHGOPMHUPOBAHHOE  COIVIACHE  Ha
NpOBEJICHUE  JICYEHUS W ydyacTUE B
UCCJICI0BAHHH.

npueMa TMHIMA  OMNpelesieTcsl yMEepeHHOe
BBIIISTYMBAHUE B HIDKHUX oOTaenax. KoxHbie

MOKPOBBI HAjJ  00pa3oBaHWEM HWHTAKTHBIL,
o0bruHOM  okpacku. [lampmamuss  oOnactu
BBHIMSIYMBAHUS 0€300J1€3HEHHA, KOHCUCTEHIIM
00pa3zoBaHUs MSATKOAIaCTHYECKas.
[MluToBuaHass  kemeza  HE YBEIINYECHA,
IIOABHUXKHOCTbD ropTanu npu TJI0TaHUU
COXpaHeHa.

[TokazaTenu nabOpaTOPHBIX HCCIEIOBAHUIA B
npenenax pedepeHCHbIX 3HaYCHUH.

ITpu 330¢aroracTpo1yoJ€HOCKOIIUU BBISBIEH
KpyIHbIA auBepTUKYI LleHkepa, 3amoIHEHHbIN
CJIM3bI0, U3-3a YETO NPOJBUKEHHUE rACTPOCKONA
B IIUILE€BO/] 0KA3aJI0Ch HEBO3MOJKHBIM (PUCYHOK
1). Ilpu peHTTEeHKOHTPACTHOM HCCJIEI0BaHUI

MUIIEBOJA: aKT T[JIOTaHUS HE HapyIIEH,
CTPYKTypa AIICMEHTOB TOPTAHOTIIOTKA
COXpaHeHa. B TJIOTOYHO -ITHIIEBOTHOM
nepexojse, Oonpiie MO 3agHEd  CTEHKE
OTMEYaETCs cBOOOIHOE NOCTYIIJICHHS
KOHTpacTa B MEIIKOBHJHOC BBINISTYUBAHUEC C
YEeTKHUMU KOHTYpaMH, pa3mepoM
11,5x9,0x9,0cM., KOHTPAcT JUTATCIIBHO
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3a/Iep>)KUBAETCS B HEM, B TMOJOXCHUH JIexka
CBOOOJIHO PETPOrpasHO MOCTYHAET B POTOBYIO
MOJIOCTh W Jajee B mwHmeBoi. l[lumeson
CBOOOJHO TPOXOIUM Ha BCEM MPOTSIKCHHUA
JIUCTalIbHEE BXOJa B JHBEPTUKYN, peabed
CIU3UCTOM COXpaHEeH (PUCYHOK 2).

[Tocne MIPOBEICHUS XUPYPTUYECKOTO
BMEIIATENbCTBA M0 yAAJICHHUIO JUBEPTHUKYJIA H

MHUOTOMHUHU KPUKO(pAapUHIeaaIbHON MBILIIBI B
MIOCJIEONEPALIMOHHOM IEPUOE OCIO0KHEHHMI HE
HaOsronanock. Yepes Tpu Mecsua Imocie
OTepalyy NalueHT COOONMI O 3HAUUTEITBHOM
YIAyYIIEHUd  COCTOSIHUSA, BOCCTaHOBIICHUU
CIIOCOOHOCTH K OJIHOLEHHOMY ITPUEMY TTHILH U
npubaBke Macchl Tenna Ha 10 kr.

PucyHnok 2 - Pentrenorpamma nuieBoja ¢ KoHTpactupoBanueM. Kpynnslii quseptuxyn Lenkepa
(11,5x%9,0x9,0cm) ¢ 3a1epKKOH KOHTPACTHOTO BEILECTBA U MPU3HAKAMH PETPOTPAJHOTO 3a0poca COACPIKIUMOTO
(psimasi, GOKOBas ¥ KOCasl MPOCKIIMS )

O60cyxnenune. OCHOBHBIMU pe€3yJibTaTaMU
JJAaHHOTO HCCJIEIOBAaHUSl CTaJl BbISIBJICHUE
KPYIIHBIX TUBEPTUKYJIOB LleHkepa y nanueHTa
C JUIUTENBbHBIM TEUEHHEM 3a00JieBaHUs U
BBIp@XXCHHON nucdarueil, mnoATBEepKAEHUE
JUarHo3a C TOMOIIBIO S3HAOCKONHUU U
PEHTIEHOCKOMIMYECKOTO  UCCIEOBaHMs, a
TaKKe YCHEIIHOE XUPYPTUYECKOE JIEUEHHE C

MOCJAEAYIOUUM  yJIYyYIIEHHUEM  COCTOSHUA
MalMeHTa.

[lonmyueHHble pe3yJsibTaTbl COOTBETCTBYIOT
MOCTaBJIEHHBIM  IIEJISIM - U3YYEHHUIO
KIIMHUYE€CKHUX MIPOSIBJICHUH, METO/IOB
IUAarHOCTUKA W  JICUCHHUS  JUBEPTHKYJa

Ilenkepa Ha mpuUMepe KIMHUYECKOIO CIIydYasi.
[ToaTBep>xaeHa BbICOKAasi JAMarHOCTHYECKas
3HaYUMOCTh PEHTI€HOJIOTUYECKOIO
KoHTpacTHoro wucciaenoBanus u ODIJIC,
HECMOTpPSI Ha CIIOXHOCTU C BHU3yaau3aLuei
NUIIeBoJa  Hpu  OOJNBIIMX  pa3Mepax
IUBepTHUKYJIa. OTMEUEHO, YTO XUPYPIUUECKOEe
BMEIIATENIBCTBO  ABIACTCA 3P PEKTUBHBIM
METOJOM  JIEYEHUS IPH  BBIPAXKEHHBIX
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CUMIITOMAaX 1 O0JIBIINX pa3Mepax TUBEPTUKYIIA
[8,9,16,19].

[IpyuuHBl yCHENIHOTO JIEYEHHS CBSA3aHBI C
yCTpaHEHHEM aHATOMUYECKOTO IPENSATCTBUA U
MHOTOMHUEH KpPUKO(pAPUHIE€aTbHON MBIIIILIBL,
YTO CHW)KAaeT JlaBIeHME Ha NUIIEBOA U
HNPENATCTBYET  PELUUAUBY 3a00J1€BaHKsL.
JlaHHbBIE pe3ynbTaThl COBNAJAIOT ¢ BBIBOJAMU
JIPYTHX aBTOPOB, 10149 €PKUBAIOLIHIX
3 PEeKTUBHOCTH XUPYPTHUECKOTO JICYESHHSI TIPU
IuBepTHKYyJIe LleHkepa KpyIHBIX pa3MepoB U
TSDKEJION KITMHUYEeCKoi cumnTomaTuke [8,17].
Oco00eHHOCTh JAHHOTO KIMHUYECKOTO CiIyuast
3aKII04aeTcss B JUIMTEJIBHOM  aHAMHE3e
3aboJieBaHus, OTCYTCTBUM  aJICKBaTHOHN
JAAaTHOCTUKM Ha pPaHHMUX »JTamnax M, Kak
CIEACTBUE, DAa3BUTUU  TSDKENOH  (OpPMBI
JUBEPTHUKYJAa. JTO NOAYEPKUBAET BAKHOCTD
CBOEBPEMEHHOI'O  BBIABIEHUS U  JICUCHUA
MaTOJOTUHU Ha paHHEW ctaguu. Takxe CTOUT
OTMETUTH, YTO YCIEUIHbIN pe3yIbTaT JICUEHHST
CTaJl BO3MOJKEH Oyiaroaps MHIAUBHY aJIbHOMY
MO/AXO0Jy, TOYHOW JHMAarHOCTUKE M BbIOOpY
aJleKBaTHOM XUPYpru4ecKon TAKTHKH,
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COOTBETCTBYIOIIEH  TSHKECTHU COCTOSHIS COBpPEMEHHBIE METOJbl JUAarHOCTUKU U
naruenra [16]. JICUCHHUs, 4YTO SABISIETCA BaXKHBIM  JJIA
Hayuynass HOBM3HA ¥  NpaKTHYeCKasi MPAKTUYECKON METUIUHBI.

3HAYUMOCTb. [leHHOCTH mpe/CcTaBIEHHOTO
HAOTI0JICHUsT HOCUT MPEXKIE BCETO KIMHHKO-
o0pa3oBaTeNbHBI XapakTep H CBs3aHa C
couyetanueM 6osee yem 30-1eTHEr0 aHAMHE3a,
KPYITHOTO pa3mepa JMBEPTHKYJIa
(11,5%9,0%9,0 cm), BeIpakeHHO# nucharuu u
[IOTEpPHU MaCChl T€Ja, a TaKXke OJaronpusTHOIO
KPaTKOCPOYHOTO Pe3yJIbTaTa XUPYPIHUECKOTrO
neyenusi. Ciy4yail He mOpeTeHAyeT Ha
METO/10JI0THYECKY IO HOBH3HY, HO
MOJAYEPKUBAET JIMATHOCTUYECKHE TPYIHOCTH
MPU TO3IHEM BBISIBICHUA W TIPAKTUIECKOES
3HauY€HHE CBOEBPEMEHHOI0 BBIOOpA JieueOHOM
TaKTUKU.

Orpanunvenusi. B mnepByro odepeap, 3TO
ONMCAaHUE OJIHOTO KIMHUYECKOTO Cllyyas, 4To
OTpaHMYMBAET BO3MOXKHOCTH  0000IICHUs
pe3yJIbTaToOB Ha 0oJiee MIHUPOKYIO MO JISIIHIO

Takum  o0Opa3oMm, TIOJIyUYEHHBIE JIaHHBIC
JOTOJIHSIOT ~ CYIIECTBYIOUIYIO JIUTEpPaTypy,
noaTBepkaas 3pHEKTUBHOCTh KOMIUIEKCHOTO
moaxojga K  JAWArHOCTUKE W JICYECHHIO
nuBepTuKyJa Lleakepa, 1 MOTYT OBITh TIOJIC3HBI
BpayaM TIpU BBIOOpPE TAKTUKUA BEJCHUS
Mo 100HBIX TarueHToB [8,15,17].

BeiBoabl. JluBeptukyn llenkepa TpeOyer
KOMIUICKCHOI'O IOAXOJa K JHATHOCTHKE H
nedenuto. llpencraBieHHbId KIMHUYECKUN
ciyyai WJITIOCTPUPYET BO3MO’KHOCTb
YCHELIHOTO XUPYPTHYECKOr0 BMEIIATEIbCTBA U
BOCCTAHOBJICHUS (DYHKIMI MHIIEBOJA IPH
KPYITHOM JTUBEPTHUKYJIE v TSDKCIION
cuMnToMaTukou. PaHHee  BBIIBICHHE U
aJICKBaTHOE JICUEHHE 3HAUYUTEIbHO YJIYyYIIatoT
MPOTHO3 M Ka4€CTBO XKU3HU ManueHToB [19,20].
HocrynmHocts naHHbIX. KiuHnueckue wu

nauueHTtoB. Kpome  Toro, oTcyTcTBHE BU3YyaJIM3UPYIOIIME JIaHHBIE, HEOOXO0 UMBbIC
HJIIUTCIBHOTO IocjaeonepannuoHHOTO A TIOHMMAaHWA IPEACTABICHHOIO Cliydad,
HaOJIFOICHUSA 3aTPYAHSACT OIEHKY OT/1aJI eHHBIX MIPUBEICHBI B TEKCTE CTAThHM ¥ Ha pUCYHKaX | -
pe3yabTaToOB U pUcka peuuausa. HecmoTpst Ha 2.

3TO,  JaHHBIA  CJIy4Yail  WLIIOCTPUPYET

KIIACCUYCCKYIO KIIMHUYCCKYHO KapTUHY U
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Kon¢paukTuHTEpecoB. ABTOPHI 3asIBISIOT 00 OTCYTCTBHH NOTEHIIUATBHBIX KOH()IUKTOB HHTEPECOB,
TpeOYIOIMNUX PACKPBITHS B CBSI3U C JAHHOM CTaThEH.

duHaHCUPOBaHUE. ABTOPHI 3asBISIOT 00 OTCYTCTBUY BHEITHETO (DMHAHCUPOBAHHUSI JJISI TPOBEACHUS
JTAHHOTO UCCJIEIOBAHUSI.

Brimag atopoB (CRediT). HUcaiiko O.B.: koHmenTtyanusamus, MPOBEJCHUE HCCIEIO0BAHMS,
KypUpOBaHUE JAaHHBIX, (DOpMaNbHBINA aHAIU3, HAMCAHKE MEPBOHAYAIIBHOTO BapUAHTA PYKOIIUCH,
perieH3upoBaHue W penaktupoBanue. JKaTtkanOGaeBa A.JK.: KoHIenTyaaw3amus, MNPOBEICHHS
UCCIIEIOBAHMSI, KypUpPOBaHUE [aHHBIX, (OpPMalbHbI aHalu3, HANUCAaHUE IEPBOHAYAIHHOIO
BapHaHTa PYKOIMCH, pEIeH3UpOoBaHHE U peaakTupoBanue. Typran M.K.: koHmenrtyanuzaimsi,
MPOBEJICHUE WCCIENOBaHUS, KypHpOBaHHE [JaHHBIX, (QopMandbHBIA aHanu3, HaMUCaHKE
MepBOHAYAILHOTO BapUaHTa PYKOIHUCH, PEIIEH3UpOBaHUE U pelakTupoBanue. Aoapazakos A.H.:
KOHIENITyalu3alus, IpoBeJeHNEe HCCIIeI0BaHus, KYpUPOBaHHUE [TaHHBIX, (OpPMaJbHbII aHAJIW3,
HaIlMCaHWe NEPBOHAYAJIBbHOIO BapHaHTa PYKOMHMCH, PELEH3UpOBaHNE U peJaKTHUpOBaHUE. Xam3e
A K.: koHIIENI Ty aTu3a1usl, TPOBEICHUE UCCIENOBAHMS, KypUPOBAaHHE TaHHBIX, (HOpMaTbHBIN aHAJIN3,
HanucaHue NePBOHAYATBHOIO BApUAHTa PYKOIUCH, pELIEH3UPOBAHUE U pEJaKTUPOBaHUE. MyXTapoB
P.H.: xoHnenTyanu3aius, mpoBeIeHIe UCCIeNO0BaHuUs, KypUPOBaHHE JaHHBIX, (opMalbHBINA aHAN3,
HaIMCaHNe MePBOHAYATBLHOIO BApUAHTA PYKOTHCH, PELIEH3UPOBaHUE U peJaKTUPOBAHKE. ACKapyIbl
A.: KOHIIENITyaJu3alusi, IpOBEICHUE UCCIICA0BAHNSA, KypUPOBAaHHUE JAHHBIX, (DOpMaIILHBIN aHATIH3,
HalucaHue IMEePBOHAYAIBLHOTO BapHaHTa PYKOINHUCH, PEIEH3MpPOBAHHWE M pelakTupoBaHue. Bee
aBTOPHI MPOYUTATU U OJOOPWIM OKOHYATEIBHYIO BEPCHIO PYKOIHUCH U COTJIACWINCH HECTH
OTBETCTBEHHOCTb 32 COJIepKAHUE PAOOTHI.

ITH4YecKoe 0100peHHe U corjiacue manmeHTa. MeToauka JiedeHus ObuTa 0J00pEHa STHUECKIM
KoMuUTeTOM yupexaenus. [lamueHT mpegocTaBmy MHPOPMHUPOBAHHOE COTJIACHME Ha TPOBEICHHE
JICYCHUA U YHaCTHUEC B UCCIICIOBAHNH.

JlocTynHOCTh JaHHBIX. Bce KIMHWUYECKHE W BHU3yaJU3HPYIONIHE JTaHHBIE, HEOOXOIUMBIC IS
MOHUMaHHUS KIMHHYECKOTO cllyuasi, Ipe/ICTaBIeHbl B PYKOIMCH U Ha pUCYHKax 1—2.
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Myajgesiep KaKTbhIFBICBI. ABTOpJap OChl Makajara OalIaHBICTBI KapHsIIAy[bl Talam eTeTH
BIKTUMAIl MYAJIeJIep KAKTHIFBICHIHBIH KOK €KSHIH MOTIMICH 1.

Kapxxpuianabsipy. ABTOpJiap 3epTTEyAl JKYPri3y VIIIH CHIPTKbl KapiKbUIAHABIPY OOJIMaraHbH
MAJIIMIEHI.

CRediT TakcoHOMUSsICBIHA Colikec aBTOpIapaAbiH yieci. Ucaiiko O.B.: TyXbIpsIMIamManay, 3epTrey
Kyprizy, Aepekrepnai 6ackapy, dhopMaiasl Tanaay, KOkaz0aHbIH OacTamKel HYCKACHIH jKa3y,
pelieH3usiay koHe penakmusuiay. JKatkanOaeBa A.K.: TYKbeIppIMJamanay, 3epTTEY XKYpPri3y,
nepexrepai 6ackapy, hopmanasl Tangay, KoJpka30aHbIH OacTaIKbl HYCKACHIH JKa3y, peleH3HsIIay
xoHe penakmusmay. Typran W.K.: TyxslpeiMaamanay, 3epTTey Kyprizy, nepekrepiai 0ackapy,
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CTALIMOHAP XAFJAMBIHIA RESERVE CAHATBIHIAFBI AHTUBMOTUKTEP/II
KOJIJIAHY JXOHE OHBIH AHTUMMKPOBTBIK PE3UCTEHTTUIIKIIEH BAMJIAHBICHI:
OJIEBUETKE 1L1IOJTY

Moiibin0aeBa LII.M., ATbiMTaliKbBBI O.*, Acan A.M., AHapOexk A.M.
«Koeamowvix Oencaynvix caxmay srcoeapwi mexmebi» Kazaxcman meouyuna ynueep cumemi, Anmamol, Kazaxcman
* Xam-xabap armacyeasicayanmovi a6mop

Kipicme. AHTUMUKDOOTHIK pe3ucTeHTTUTIK (AMP) ska haHIBIK KOFa MIIBIK JICHCAYIIBIK Ca KTayIbIH HETI3T1 Ka Y ilTepiHH
Oipi Ooubim Kanla Oepeli )koHe aHTHOMOTHUKTEPI, Scipece CTalloHapiap/a, YTIMCHI3 KOJITaHyMEH Oa HIaHBICTBL.
MyJIbTHUPE3UCTEHTTI MaTOTEHJEP TYyABIPFaH WHQEKIMsIApAbl eMJeyre apHajfaH Reserve caHaTbHIAFbI
aHTUOMOTHUKTEPI HETI3CI3 Maiaanany oJiapAblH THIMIUTITIH xoFanTy Kaymid apTTeipagsl. COVID-19 nanmemusicet
aHTUOMO THKTEP/Ti Y THIMIIBI Al allaHy MEH HHPEKIUIIBIK OaKbUIayIarsl OYPbIH HAH Oap mpo OreMaiap/bl Ky ISHT Ti.
MakcaTsl. CTanuoHap aFIaibIiHIa a HTHOMOTUKTEP/1, OHBIH ilTiHAe REServe canaThiHAAFbI IpenapaTrapabl KOJIIaHy
TypaJisl JepeKTepal Tajaay jkoHe onapablH kahaHnplk neHreine xoHe Kasakcran PecmyOnukacempa AMP
KepceTKimTepiMeH OalinaHbIChIH Oaraay.

MarTtepuaJsaap men aaicrep. PubMed, Web of Science sxone Google Scholar nepexkopnapsitna, conmaii-ax J1JY, CDC,
ECDC, BYY¥ xone Kazakctan PecryOnukachHBIH pecMH MaTepranaapbl 0oibiHma 2025 KbUTFbI KBIPKY HEeK -KazaH
alyapblHa KYpbUIBIMIAJFaH 13[ey KYPri3iireH HappaTuBTIK 0y opeIHIaabl 2019 sxpinpan 2025 KbIIFbl Ka3aHr
JIEHIHT] YKapUsUTaHBIMAIAD, STHIESMHOJIOTHSJIBIK KaaFanay eCenTepi KoHe aHTHUOUOTUKTEPAl TYTHIHYIBIH CaHIBIK
kepcetkimrepin (DDD, DID, AWaRe) xone/Hemece 6achiM 0aKTeprapbIK naTorenep Ooibiama AMP nepekrepin
KaMTUTBIH peTTeymi KyxxaTrap eHrizing. [epekkesnepmi ipikrey PRISMA 2020 arsin cp30ackHBH OeliMaenreH
KYPBUIBIMbIMEH Ko pceTiii. DopMabapl MeTa-Tanaay )Y Pri3uireH ;kok; 29 nepekkes HappaTUBTiK CHHTE3Te eHI 31
Hotuskenep. Iangemusira neiinri Ke3eHme aHTHOMOTHKTEPAl TYTHIHYABIH ocyi »one Watch canaTeHmars!
TpernapaTrapAbiH 0achIMIbIFbI aHBIKTAIBL 2020-2021 sKbUTIaphl cCTalmoHapiapaa KeH CIIeKTPJI S MITUPUSUITBIK Teparvst
KEHEHIIT, MeTUINHAJIBIK KOMEK KopceTyre OainaHbicThl HH(EKIHsIap xuitereH. [1oCcTnanaeMIsITBIK Ke3SH IE HKaIIIbI
TYTBIHY ilIIHAPA TY paKTaHFAHBIMEH, KOTITereH eliepie, CoHbIH iminae Kazakctana, ACCESS yJieci HbICaHAIIBI ICHIeHIeH
temeH 6oubin, Watch xxone Reserve mpemapaTtapsiH KOJIaHYIBH 6cy ypaici cakranast. Escherichia coli, Klebsiella
pneumoniaeskorne MRSA apachiH/Ia pe3UCTEHTTUTIKTIH )KOFapbl [eHreinepi 6a HKabL.

Tankpuiay. AHTUOMOTUKTEPIl KOJJaHy KYpBUIBIMBIHIAFBI e3repictep MeH AMP kepceTkimTepiHiH OafbITTac
JIMHAa MUKAChI 8 HTUMUKP O0THIK CTIOAPIIIHIITI Ky IEHTY KaXKETTIrH KOJIJalnbL Anaina qepeKKe3aep/iH reTeporeH IuTin,
O0aKpUIAYJIBIK JXKOHE Kajaranay JICpeKTepiHiH OachIMIBKFBI, coHnail-ak Kaszakcranmarsl Reserve-crienuduraibk
JlepeKTepIiH NIeKTEYIUTIr Tikenel ceben-canaapibK KOPBITBIHBI XKacay¥Fa My MKIHIIK OepMeii.

Kopwiteinabl. Watch sxone Reserve canateIHIarsl @ HTHOMOTHKTEP/II HETi3¢13 KeHIHEH KOJIJaHy OJIAP/IbIH THIMLTINH
KOFAJITy KayIiH apTTeIpaabl. ACCESS mpernapaTrapbiH YTHIMABI 0aChiM KOJJaHy, CTaIMOHAPJIBIK a HTUMHUKPOOTHIK
CTIOA PAIIMIT, MUKPOO HOJIOTUSLIIBIK TUATHO CTHKA koHe AM P KajaranaybiH Ky IISHTY MOCTHAHIEMUSUIBIK Ke3eH/Ier 0achiM
OarbITTap 00BN TAOBUTAIBI.

Ty#inai ce3gep. AHTUMUKPOOTHIK PE3UCTEHTTLNIK; REServe caHaThlHIAFbl aHTUOWMOTHUKTED; CTaIMOHAPIIBIK
MeaunuHAIBIK koMek; AWaRe sxikremeci; aHTHOMOTHKTEPII TYTHIHY; aHTUMHUKPOOTHIK CcTroapmmmi; Kaszakcran
Pecniy6nukacer.

NCTIOJIb30OBAHME AHTUBMMOTUKOB KATEI"OPMH RESERVE B CTAITUOHAPAX U ET'O
CBA3b C AHTUMHNKPOBHOU PESUCTEHTHOCTDBIO: OG30P JIMTEPATY Pbl

III.M. Moiibin6aeBa, A. ATBIMTal KbI3bI*, A.M. Acan, A.M. AHapOex
Kaszaxcmancxuii meouyunckuti yrusepcumem « Bvicwias wxoaa o bwecmeenHo2o 30pagooxpanenusy, Aimamol,
Kaszaxcman
* Aemop, 0meemcmeeHHbLIL 34 KOPPeCcno HOeHYUio

BBenenme. AnTUMHKpOOHAasT pe3ucTeHTHOCTH (AMP) ocTtaeTcs omHOW W3 OCHOBHBIX YTIpo3 TIIOOambHOMY

00IIIeCTBEHHOMY 3I0POBBIO H CBSI3aHA C HEPaI[HOHAIHFHBIM IPUMEHEHNEM a HTHOMOTHKOB, 0COOCHHO B CTAaIMOHAAX.
Heo6ocHoBaHHOE MCTIONB30BaHKEe a HTHOMOTHUKOB KaTeropun Reserve, mpenHa3HaueHHBIX AJI JIe4eHHs HH(EKIM,
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BBI3Ba HHBIX MYJIbTUPE3UCTEHTHBIMHU MaTOTEHAMH, TOBBIIIAET PUCK YTpaThl X 3¢ dektuBHocTU. [Tangemus COVID-19
YCHIIIJIA CYIIIECTBOBABILUE ITPOOJIEMBI PAIIMOHAILHOTO P UMEHEHIE 8 HTHOMOTHUKOB U MH(EKIIOHHOTO KOHTPOJIS.
Hean. [Ipoanamu3upoBath faHHBIE 00 UCIIOJIB30BAaHUM a HTHOMOTUKOB, BKITIOYAsl IIpenapaTel KaTeropuu Reserve, B
CTaIMOHAPHBIX Y CIIOBHSIX M OTICHUTE MIX CBSI3b ¢ ToKazaTeisiMu AMP Ha ritobansHoM yposHe 1 B Pecmryomke Kazaxcran.
MaTepuaJibl 1 MeTOABI. BBINOMHEH CTPYKTYpHpOBaHHbIH HappaTHBHbIN 0030p ¢ mouckom B PubMed, Web of Science
u Google Scholar, a taxxe B o punmansaeix matepuanax BO3, CDC, ECDC, OOH u Pecrty 6miku Kazaxcras B ceHTsIOpe-
okTs0pe 2025 roga. Bxmtrouamuces my6nukanum ¢ 2019 rona o okxtsa6ps 2025 roaa, 0TYETHI 31HEMHOIOTHY €CKOTO
Ha/A30pa U PeryJTOPHbIE JOKYMEHTBL, CO JIepKallie KOJINYeCTBeHHbIE MOKa3aTenu NoTpedneHust a HTuOonoTrkoB (DDD,
DID, AWaRe) u/unu nanasie 06 AMP npropute THBIX OaKTepHaIbHBIX TATOTeHOB. OTOOP NCTOUYHHMKOB P EICTARICH C
WCTIOJIB30BAHUEM a IATITHP OBAHHOW CTPYKTypbI trarpaMMbl PRISMA 2020. ®opManbHbIi MeTaaHaIM3 He TP OBOJIHICS,
B Ha pPaTHUBHBIA CHHTE3 BKIIOYCHO 29 HCTOYHHKOB.

Pe3yabTaThl. B nonannemMudeckuii mepHo 1 0TMEYANCH POCT MOTPEOJICHNST aHTHOMOTHKOB | P eo 0J1a JaHre penapaToB
kateropud Watch. B 2020-2021 romax B cTal@oHapax pacCHUMpPHIOCH IMIHPHUYECKOE MPUMEHEHHE A HTHOHOTHKOB
IIMPOKOTO CHEKTpa M YyBEeIMYWIACh YAaCTOTa MH(EKUWH, CBA3aHHBIX C OKa3aHMEeM MeJHMLMWHCKON momoluu. B
MOCTIAHIEMUM eCKHH ITIepr o 00IIiee MOTpedICHAE YaCTUYHO CTAOMITH3H POBAIIOCE, O THAKO BO MHOTUX CTPaHAX, BRITIOYAs
Kaszaxcran, 1oJist ACCESS ocTaBaiach HIKE IIEIEBbIX 3HaYeHUH, a ncror3oBanue Watch u Reserve memoHcTprpoBaio
TEHJICHIIMIO K pocTy. BbiCOKHE ypoBHH pe3ucTeHTHOCTH coxpaHsch y Escherichia coli, Klebsiella pneumoniae u
MRSA.

O0cyxnenue. OMHOHATIpAaBJICHHAs JWHAMHKA CTPYKTYpbl TOTpeONeHMs aHTUOMOTHKOB W Tokasatesned AMP
MOJITBEPKIAET HE0OX0 JUMOCTb Y CHJICHHUSI aHTHMUKPOOHOTO CTIOap AIvma. BMecTe ¢ TeM reTepore HHOCTb HCTOYHHKOB,
npeoliananre HaOTIOMATENBPHBIX U HaA30PHBIX JaHHBIX U OTpaHHYEHHOCTH Reserve-crenndryeckux ga HHBIX 110
Ka3zaxcraHy He MO3BOJISIOT y CTAHARTUBATE IIPSIMYO TP HUUHHO -CISACTBCHHY O CBSI3b.

3akJro4enue. Heob0CHOBAHHOE paciimpeHre MPUMEHEHNS aHTHOMOTHKOB KaTeropuii Watch u Reserve mossimaer pruck
yTpaThl UX 3PPeKTUBHOCTU. [IpHOPUTETHBIMU HA TIPaBJICHUSAMH OCTAIOTCS PAIlOHAIBHOE UCTIONh30BAHHE MPENapaToB
Access, ykpeIuieHHe CTAI[HOHAPHBIX IPOrpaMM a HTUMUKPOOHOTO CTIOAP/IINIIA, MUKPOOHOJIOTUYECKO I THAaTHO CTHKA 1
cucteM Hag3opa 3a AMP.

KiroueBbie ci1i0Ba. AHTUMUKPOOHAS PE3UCTEHTHOCTD; @ HTMOMOTUKH Ka Teropun Reserve; cranroHapHas MeIULMHCKAS
nomonib; Kiaccupukammss AWaRe; moTpeOneHre aHTHOWOTHKOB, aHTHMHKPOOHBIN cTroapmuum; PecmyOnmuka
Kaszaxcran.

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 Reserveantibiotics 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 stewardshipand infection prevention and control.

Obijective. 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 usingan 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 theevidence, 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

AHTUMUKPOOTBHIK  pe3ucTeHTTinik (AMP)
Ka3ipTi yakbITTa )kahaHbIK J€HCAYIBIK CaKTay
KYHECIHE KOHE MEIUIMHAIBIK KOMEKTIH
TYPaKTBUIBIFBIHA ~ TOHETIH ©H  KypJeri
KayinrepaiH Oipi peTiHAe KapacThIPbLIAIbL
JIYHUEXKY3UTIK JIeHCAyJbIK CaKray YIHbIMbI

AMT-HBI oneM XaJKbIHBIH JI€HCAYJIBIFbIHA
TOHETIH OH HETI3rl KAayilnTiH KaTapbHA
xatkepagel  [1].  JKahawgeik — aypynap

aybIpTIAJIBIFBIHBIH Oarasiaysl OoiibiHIIA, 2019
KBUIBI KeMiHae 1,27 MIH oeaiM Karaaiibl

PE3UCTEHTTI OAaKTepUsUIBIK IaTOreHepeH
TYBIHJIaFaH uHeKIMsIIapMeH TiKeJeH
OaiylaHBICTBI  OOJIFaH, al AMP-meH

OalIaHBICTBI OJIIM JKaFdalIapbIHBIH JKaJIIIbI
canbl 4,95 muH-ra xeTkeH [2]. 2016 XbuibI
KapUsUlaHFaH ~ capanTaMalblK  CLEHapHil
OoWbIHINIA, THUIMJI mIapaiap KaObulgaHOaraH
xargaiaa 2050 KputFa Kapail )KbUl CalbIHFBI
eniM canbl 10 MiIH >Karmaiira AeHiH KeTyi

MYMKIH [2,3]. Hapire Te31Ml
MHUKPOOPTAaHU3MIEPAIH  Tapajdybl  Ka3ipri
MEIUITMHAHBIH KETICTIKTEPiHEe KAyl TOHIIPIIL,
WH CKITUSUTBIK aypyJiapasl eMJiey

MYMKIHJIKTEPIiH MIEKTEH1 )KOHE XUPYPTHUIBIK
apanacyiap, XUMHUOTepanus ’oHe Oacka Ja

WHBA3UBTI Tpoleaypamap Ke3iHIe Kayim-
KaTepi apTTeipapl [3].

AHTUMUKPOOTHIK PE3UCTEHTTUTIKTIH
KaJIBIIITACY bl MEH TapajaybHIa

aHTHOAKTEepHANIbl MpenaparTapibl YTHIMChI3
KOJIJIJaHYy €peKIlle PeJI aTKapaabl, dcipece aybip
HayKacTap IIOFbIPJIAHFaH KOHE KEH CHEeKTPII
AHTUOMOTUKTEPMEH OSMITUPUKAIBIK Teparus
KEHIHEH KOJIIaHBIIAaThIH CTaIroHap
sKargavbIHAA. Epexuie aJlaH1ay LIBUIBIK
TYABIPATBIH MOCEJIE — MYJbTHPE3UCTEHTTI
KO3JIBIPFRIITApAaH TYBIH/IaFaH
nHpekuusIIapasl eMIeyre apHajfaH KOHE
«COHFBI pe3epB» IMpenaparrtapbl peTiHIe
KapacThIpBUIATBIH ~ Reserve  caHATBIHIAFbI
aHTHOMOTHUKTEPAl KogaHy. Omapasl Heri3ci3
HEMece IaMajaH ThIC aiagaHy pe3uCTEeHTTI
IITaMIapIbIH CEJCKIMSICHIH JKeASACTII, Y3aK
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Mep3iM/Ii MepCIeKTUBaaa JACHCAYIBIK CaKTay
KYHECiHIH eMAiK MYMKIHAIKTEPiH TOMEHIETY1
MYMKIiH.

COVID-19 mnanaeMusicbl aHTHOWOTHKTEPI
YTHIMJIBI KONJgaHy jkoHe AMP-nb1 Oaxpuiay
MaceneNnepiH  aWTapibIKTald  yIHIBIKTBIPIbL
Koraper  Oenrici3mik,  CTalMOHAPIAPILIH
maMaaaH ThIC OKYKTeNyl JKOHE  Kelel
MUKPOOHOTOTHSITBIK JIMAarHOCTHKA
KOJIKETIMJIUTITIHIH TMIEKTEYJIIUIIr JKaFIaibIHIa
KOITereH enxgepae COVID-19 Oap
MalMEHTTEepre aHTUOAKTepHANAbl Tepanus
JKalai xoHe KoOlHe HeTli3Ci3 TaraibIH/1aJIFaH.
JJ¥ nepekrepine coiikec, COVID-19-men
rOCIHTAIHU3alUAIaHFaH MaUEHTTEePAIH
maMameH 75 %-bl aHTUOWOTHKTED ajFaH, al
pactanraH OaKTepHsUIBIK KOCATKbI MH(EKIIHI
Tek mamameH 8 % HayKacTa aHbIKTaJFaH [4,5].
MyHnnai coliKecCi3/IK KJIMHUKAJIBIK
KOPCETKIIITEPMEH opAalblM HETi3/1eJIMereH
npOoPUIAKTHKAIBIK HEMECe AMITHPHUKAIIBIK
aHTUOMOTUK TaraWbIHIAYbIH aiTapibIKrai
KOJIEMIH KopceTeIl, OYJ1 KOChIMIIA CeJIEKTHUBTI
KBICBIM TYFBI3bII, PE3UCTEHTTI
MUKPOOPTaHU3MIEPI1H KaJbINTACYbIHA BIKIAT
eTTI.

CoHbIMEH KaTap HaHAeMUsS aHTUOUOTUKTEpre
PE3UCTEHTT1 KO3ABIPFBIIIITAPMEH OallIaHbICTHI
aypyxaHailnK WHOEKIUIApAbIH ©CyiMeH
KaTap *Kypi, Oy cTaroHapIap/bIH 1aMajiaH
TBIC KYKTEIyIMEH, KaJpiap MEH
pecypcTapablH TaNIbUIBIFBIMEH, COHIAN-aK
UHOEKIVSUIBIK ~ OakplIaydblH  CTaHAApPTThI
niapajapblHblH OY3bUTYBIMEH TYCIHAIpUIET.
Meicansr, AKII-Ta maHAeMUSHBIH aFaIKbl
KBUIBIHJIA ~ AHTHOMOTHKTEPTe  PE3UCTEHTTI
MHKPOOPTaHU3MIepAcH TYBbIH/IaFaH
TOCTIUTANIBABIK HHPEKIUAIAP CaHBIHBIH KOHE
oJapMeH OalaHbICThl ©JIM-XkiTiMHIH 2019
KBIJIMEH CallbICThIpFaHAa kemidae 15 %-ra
apTkaHsl Tipkenai [6]. byn nepekrep COVID-
19 maHAEeMUSCBHIHBIH, dCipece CTalMOHAPIBIK
JIEHCAY JIBIK CaKTay JIIEHreHine,
AHTUMHUKPOOTBIK PE3UCTCHTTUIIK CaTaChIH/IAFbI
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KOJIafChI3 ypaicTepain KaTaJIn3aTopbl naiinanany OarmapiaMaliapblH  JTaMBITYbI

OOJIFAHBIH KOPCETE/I.

[TocTnannemusuielk ke3eHne AMP  kayminig
ayKbIMBIH TYCIHY XaJIBIKAPaJbIK CasCH KOHE
YUBIMIACTHIP Y IIBLTBIK OacTamaapiby
JKaHAaHybiHA anbim  Kenai. 2024 KeUIbI
bipikken ¥nrtrap ¥iteimbl bac AccamoOnesice
JeHreiliHae aopire TO3IMIUTIKIIEH Kypecke
»kahaHJIBIK MIHETTEMEHI KYIIIEUTYTe apHaFaH
KOFapBI ICHTeHIeri apHaiibl CAMMHT ©TKI31II
[7]. XanblKapalblK yHWbBIMIAp JEHCAYJIbIK
CakTay, BETepHHApHUS, aybUI IIapyallbUIbEbI
KOHE KOpIllaraH OpTaHbl KOPFay callasiapbHbIH
KYUI-KITepiH O1pIKTIpETIH «biptyrac
neHcaysbik» (One Health) TyxpIpbiMgaMaceH
iCKe achIpyJbl KAMTHTBIH KEIICHIl JKOHEe
CEKTOpAapaNbIK TOCUIAIH KaKETTUIIMH aTar
oTyne [8]. 2024 xbUTFbl CasicH JeKIapanusiaa
2030 xputFa Kapail ajaM JI€HCAyJbIFbIHAA
KOJITAHBUIATBIH AHTHOMOTUKTEPAIH KEMIiHIC
70%-b1H Access TOOBIHA KATKBI3Y JKOHIHJETI
KaHAPTHUIFaH skahaHIBIK HBICAHAJIBI
KepceTkim oexitingi [7].

KazakcTan Pecny6mkacsl YIIiH e
AHTUMUKPOOTBIK PE3UCTEHTTUIK MOCeJecl
e3eKkTi  Ooneim  Kama  Oepeni, ocipece
CTaIlMOHAPJIBIK METUIIMHAIBIK KOMEK KOPCETY
xourekcringe. COVID-19 MaHIEMHUSCHI
KE3CHIH/I€ aHTHOMOTUKTEP/Il, OHBIH IIITH/IE KeH
CHEKTpJIl MpemnapaTTapibl TYTBIHYIBIH ©cyl
Oalikanapl, koOlHeCe KETKUIIKTI KIMHUKAIBIK
KepceTkimTepcis Konmaneuiran. 2020-2021
KbULAAPBl aHTHOAKTEpHUAIbl MpemnapaTTapibl
KOJITaHy COHFBI JKbUIJApPJIaFbl €H >KOFaphbl
IEeHrerre  JKeTilm, IaHgeMHusara  AeHiHn
KOPCETKIIMTEPIeH achin TycTi. [laHneMusHbIH
anramkel kesenaepinge COVID-19 eminme
KIUHUKAJIBIK TUIMAUIIN  O2J1e1AeHOeTeHIHE
KapamacTaH, A3UTPOMHUIIUH KeHIHEH
Konmaueuibl [9]. Kockimma kayin (akTopsl
peTiH/e JIOKIayH Ke3eHIHIe aHTHOUO TUKTEP I
peuenTciz 6ocaryra OakpUIayAblH YyaKbITIIA
oncipeyi 6oaabl [10]. Ocel chIH-KaTepiiepre
xayan peringe Kazakcranma 2023-2027
KBULapFa  apHalFaH MHKPOOKa  KapcChbl
npemnaparTapra  pPe3UCTEHTTUIIKTI  Texey
xoHiHgeri JKon kapracel OekiTinmi, oI
CEeKTOpAapallbIK CTPATETUSIIBIK Iapaiapisl
EHTI3yll KOHE AaHTUOMOTHKTEPJi YTHIMJIBI
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ke3aewnmi [11].

Ocpnaiiina, cralimoHap JKarIalbIH/Ia PE3EPBTIK
AHTHOMOTHUKTEPA1 KOJJIaHYAbl JKOHE OHBIH
AHTUMUKPOOTHIK PE3UCTEHTTUIIK
KOPCEeTKIIITepIMEH  OallaHBICBIH  Tajay
MaHBI3/Ibl FBUIBIMH Op1 MPAKTHUKAIBIK MIHIET
Oonbim  TaObutagbpl. Reserve caHaThIHAAFBI
npenaparTapabl KOJAJaHy YATUIepiH 3epTrey
xkoHe AMP kepceTkimTepiH OaramaymeH
YUITACTBIpY KJIMHUKAJIBIK TOXKipuOeHi
OHTAMNIaHIBIpYFa  KOHE  AHTUMUKPOOTHIK
CTIOAPANIMNTI  KYyLIeWTyre  OarbITTalFaH
BIKTUMAJl apajacy HYKTeJIepiH aHBIKTayfa
MYMKIHJIK Oepei.

3eprreyain MaKcaThl

Ochl mONyABIH MakcaTbl - Ka3ipri CBHIH-
katepyiep meH Kazakctan PecmyOnmKkachIHbH
YITTHIK KOHTEKCTIHE €peKIle Hazap ayjapa
OTBIPBIN, CTallMOHapjapia aHTUOUOTUKTEP/L,

OHBIH  imriHme  Reserve  caHaThIHIAFBI
npenaparTapAsl KOJIJaHy Typalbl JepeKTepil
Taljay JKOHE  OoJaplbl aHTUMUKPOOTHIK
PE3UCTEHTTUIIK KOpCETKIMTEPIMEH
CaJIBICTEIPY.

F bLIILIMH sKaHAJIBIFbBI

[HonyasiH FBUTBIMH YKAHATBIFBI
aHTUOMOTUKTEP A1 TYTHIHY IbIH skahaH/IbIK KoHe
Ka3aKCTaHABIK  JIEPEKTepiH  MaHAeMUsFa
JICHIHTI, HaHIEMHUSIIBIK JKOHE

NOCTHAHAEMISUIBIK Ke3eHaep OoibiHIa Oip
AHAIMTHUKAIBIK  KYpbUIbIMAA  OipikTipim,
AWaRe xikremeci, DDD/DID kepcetkimtepi
XKoHE 0achIM TMATOTCHAECPIIH PE3UCTECHTTLIIN
TYPFBICBIHAH CaJIBICTBIPY JA. Reserve
CaHATHIHAFbI npenapaTTappl
CTalMoHapiapaa KOJJaHyFa >KOHE YIITTHIK
Kajarajgay JEpeKTepiHIeri OJIKbUIbIKTapra
apHaiipl Ha3ap ayAapbUIIbl; KOPBITBIHABUIAD
ceben-canmapiblK ocepal Jeyiey eMec,
KIWHUKAJIBIK  JKOHE  YUBIMIACTHIPYIIBUTHIK
ToyeKenaepai alKbIHay MaKcaThIHa Oep .
MaTtepuaJjiap MeH dictep

3eprrey nu3aiinbl. )Kahanbik 1eHrenae sxoxe
Kazakcran Pecny61ukachHna
CTalMoHapiiapAa aHTHUOWOTUKTEP/i, OHBIH
iminge Reserve caHaTweIHAAFHI TpenapaTTapabl
KOJIJaHy b KOHE OHBIH AMP
KOpCeTKITepiMeH OalllaHBICHIH — TajjayFra
apHaJIFaH KYPBUIBIMIATFaH HapPATUBTIK IOy
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xyprizsinai.  Jlepekkesaepni  i3aey  MeH MeH Oaxputay Ke3eHI OOWbIHIIA Cy3riiep
IpiKTeyZiH  AlIBIKTBIFBIH ~ apTTBIPY  VIIIH KOJITaHBUIIEI.

PRISMA 2020 arbia cb130aChIHBIH KYPBLIBIMBI
OeHiMaeNi; KYMBIC J>KYHeNll Moy Hemece
MeTa-Taljjay peTiHAe KapacThIPbUIMAIbL
[lony xaTTaMachl ajAblH alla TipKeJIMeEreH
(PROSPERO/QOSF).

Jlepekko3aep :KoHe i31ey CTpaTerusichl
bubnuorpadmsuieik  3gey 2025  KbULIBIH
KbIpKYHiek-Ka3aH ainapsiaga PubMed, Web of
Science xone Google Scholar snexrpoHmpk
nepekrep 6azanapeiHaa xyprizinm. Kocsmina
Typae JlyHuexy3ulik JaeHcaylblK cakray
YUBIMBIHBIH (JJI¥/WHO), Aypynapasl
OaxpUIay JKOHE AJABIH ajy OPTaJbIKTapbIHBIH
(CDC), Eypomnanbik aypyJapablH alablH aly
koHe Oakpuiay opranbireiibiH - (ECDC),
coHnaii-ak bipikken ¥nartrap ¥HBIMBIHBIH
pecMu MaTepHuaIapbl MEH IepeKTep Oazamapsl
TangaHabl. YJITTHIK JOeHrewaeri 0eiM yIIiH
Kazakcran PecryOnukacel JleHCaybIK cakray
MUHHUCTPJIITHIH HOPMAaTUBTIK KOHE
TalllaMajblK MaTepuaijapbl, OHBIH IMIIHJE
«2023-2027 xpu1gapra apHalfaH MHUKPOOKA
Kapchl IpenapaTTapra TO3IMIUIIKTI Tekey
KOHIHJIET] ’KOJ KapTachkDy MaiganaHbUIIbL.
[3neyre connaii-ak peTTeyI qeHreiaeri «cyp»

JIePEKKOo3Iep (HycKayJIBIKTap,
AMUAEMHOJIOTUSIIBIK KaJlarajiay >KyHhelepiHiH
ecenTepi,  TalJAaMalblK  OIOJIETEHBICD)
SHTI3UIl, erep oJapaa aHTHOMOTUKTEpl
TYTBIHY  JKOHE/HEMece  aHTUMUKPOOTHIK
TO3IMIIIIK OOMBIHINA JKUBIHTBIK CAaHIBIK

KepceTKimTep O0JIFaH )Karaaia.

Izney cypansbicTapsl. I3ney crTparerusmapbl
OyjieB omepaTropyiappl MEH OpBIC KOHE
aFBUIIIBIH TUIAEPIHCTI KUIT CO3AepAl KO aaHa
OTBIPBIN KaJBINTACTHIPBULABL, OHBIH 1IIIHJC
KeJecli  KOMOWHanusiap  maigalaHbUIIbE
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  nmepekrep  OasaceiHma  i3zey
6apeicbiaga MeSH-tepmunaep (Anti-Bacterial
Agents/therapeutic use, Drug Resistance,
Microbial, Hospitals) skone skapusttansiM TYpi
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IpikTey koHe ajpin TacTay KpuTepuiijiepi
Tannmayra 2019 sxxpurgan 2025 KbUTFBl Ka3aHFa
NEediH KbUIap apalbIFbIHIA JKapHsIaHFaH
peleH3usIIaHFaH TYIHYCKAJIBIK 3epTTeyIep,
[I0JIyJIap KOHE MeTa-Tajjaynap, COHJal-aK
XaJbIKaAPaIbIK KOHE YIATTBIK
AMUAEMHOJIOTHSIIBIK KaJlarajay >KyhelepiHiH
(GLASS/I1¥, EARS-Net/ECDC, CDC)
ecenTepi MEH KHUBIHTBIKTAPBI )KOHE JKapPUSIIAHY
KbUIBI OOMBIHINIA MIEKTEYCI3 PECMU PETTEYI
Ky>KaTTap eHrizuii.

IpixkTey kputepuili peTiHAE IepeKKe3aeprae
AaHTUOMOTUKTEPAl  TYTBIHYIBIH  CaHIBIK
kepceTkimTepinin (DDD, DID monzgepi xoHe
AWaRe xikremeci OoWbiHIIA OeutiHiCI)
JKoHe/HeMece 0aceIM OaKTepHUaIbIK
MaTOTeHACPAIH AHTUMHUKPOOTHIK TO3IMIUII
TypaJibl AepeKTepAiH 60Ty bl KapacTbIPbLIIbI.
Tannaynan ~ aHTHOMOTHKTEpAl  KOJIIaHY
JKOHE/HEMece aHTUMHUKPOOTBHIK  TO3IMILIIK
TaKbpIpbIObIHA KATBICHI JKOK JKapHsUIaHbIMAap,
COHJali-aK aHTHOAKTEepHAJAbI penapaTTapbl
TYTBIHY  HEMeCe€  MHKPOOPTaHU3MICPHIH
TO3IMIUTIK KepceTKimTepi OOUBIHITA CaHIbIK
JepekTepal  KaMTBIMAMTBIH  MaTepuajiap
(Heri3ri CTPAaTEeTUsUIBIK KOHE HOPMATHBTIK
Ky KaTTap/bl KOCIIaFaH/1a) aJIbII TacTaJibl.
JKapusutaneimiap 1bIH KalTajaaHyJapsl
XKOUBLIABL;,  Olp  JAEpeKTep  MacCHUBIHE
HETI3IeNTeH  KaWTaJaHaTBIH  JCPEeKKe3Iep
OollFaH jkaFmaiiia Tanjayfa €H TOJBIK opi
©3€KT1 HYCKaChl, 0aChIM TYp/ie OaCcTaIKpl €Cell
HEMece peleH3MsUTaHFaH MaKajla CHi3 U1,
KepceTkimrep MeH aHbIKTaMaJiap.
AHTUOMOTHUKTEpPI TYTBIHY  XaJIbIKapabIK
cranaaptThl kepceTkimrep — DDD (defined
daily doses, Toynikrik n1o3a) sxone DID (1000
TYpFbIHFa [aKKaHgarel ToyiikTik DDD)
apkpUTBI Oarananasl, AWaRe (Access, Watch,
Reserve) sxikremeci OoiipiHIIA OeiHICIMEH
Oipre. Heri3ri Hazap cramuoHap *araaiibiana

Reserve  caHaTbiHAarbl  AHTHOMOTHUKTEPI
KOJIJIaHy bl TAJIayFa ayaap bUIIbL.

AHTUMUKPOOTHIK  PE3HCTEHTTUTIK  OachkM
OakTepuan bk naToOreHAepAIH TO3IMII
M30JATTapBIHBIH Ylieci OoMbIHIIIA OaranaH/pl,
ouwly imringe Escherichia coli, Klebsiella
pneumoniae, METHIHIIIAHTE TO31IMI
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Staphylococcus aureus (MRSA), connaii-ak (DDD, DID, AWaRe KYPBUIBIMBI),

ESBL-nponykuusmaiTein
sHTEepOoOaKTepusap, YITTHIK KOHE
XaJIBIKapaIblK  Kajaranay KyienepiHiy
nepexkrepi HeriziHae. Tangay KIMHUKAJIBIK
TYPFBIIAaH MaHbI3ABl WHQPEKIHS OIIaKTaphbl
Oo¥BIHIIIA KXY PTI3U1 (KaH aFbIMBI, 39p HIBIFApy
KO Iaphl XKHE T.0.).

HloayaplH  HITHKEJNIK  KOpCeTKilTepi
Herisri HOTHKEJIK KOPCETKIII
AHTUOMOTHUKTEP/Ii CTAIIMOHAPIIBIK KOJIJaHY IbIH
YaKbITTBIK KOHE KYPBUIBIMABIK ©3repicTepi,
connly imigne AWaRe xikremeci OOMBIHIIA
Access, Watch xone Reserve yiectepi xoHe
Reserve mpemapaTTapblH KOJIIaHY YpJici

oosnpl.  KoceiMmia HoTHxkenepre OacbM
OakTepuaIbIK naToreHAepAIH AMP
KOpCETKIITEPI, >kahaHIBIK JKOHE
Ka3aKCTaHIBIK YITUICPIiH YKCACTHIKTaphl MEH
alBIPMATIBITBIKTAPBI, COHal-aK
AHTUMHKPOOTHIK CTIOAP IIITHUTI TIeH
MHQEKIUSITBIK OakpLIayFa KaTbICTBI
YUBIMTACTHIPYIIBUTBIK (haKTOpIIap CHTI3UII1.

YakpIT  apanbplKTapbsl — MApTTBI  TYpHAE

KapacTBIPBUIBII, JUHAMHUKAHBI CUTIATTAY YIIIH
nmagalaHbUIabl HaHAEMUSIFa JEHIHT Ke3eH
(2019 xbutra periin — 2020 XbIIIBIH 0achl),
nangemus ke3eHi (2020-2021 xok.) KoHE
MOCTHAHASMUSIBIK Ke3eH (2022 kpu1gaH
Oacram).

Jepexkeo3aepai ipikrey mpouneci. bacTtane
KapusUlaHBIMJApAbl IpiKTey aTayjiapbl MeEH
aHHOTALUsIAPbIH TaJJay HET131He )KY PT131UIl,
OJlaH KEHWiH MakajaJapIblH TOJBIK MOTIHIIK
HYCKaJlapbl OarasaH/ibl. HyOnukatrap
CKpUHHMHT KE3€HIHE JIeWiH >KOWUBUIABL AJIBII
Tacray OKargaiulapel cebenTepi Kepcetiie
OTBIPBIN  TipKenai (CaHABIK JepeKTepiH
0o0JIMaybl, TakpIpbIIKa Colikec keaMmeyi, Oip
JepEeKTep MACCHBIH KaiTajam TmaigaianHy).
KophITeiHIE T AAYFA 29 NEepeKKe3 eHTI3UII.
JepexTepai ajay :xoHe oHjaey. EHrizinren
KapusilaHbIMJapAaH  Kejecli  MayiMeTTep
anbpIHIB: OakplIay >KbUIBI HEMece Ke3eHi,
3epTTEY KYPTI3UITCH €1 HEMECe OHIp, 1epEKKo3
Typi (anmFamkel — Kajgaraiay — JIepeKTepi,
pelieH3UsUIaHFaH Makalla, PeTTeyIlll ecer),
aHTUOMOTUKTEPAl TYTBIHY KepCEeTKIlITepi
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AHTUMUKPOOTHIK TO3IMIUIIK KOPCETKIIITEp],
KITMHHUKAJIBIK KOHTEKCT (CTAaIlnOHAPIIBIK HEMece
aMOyJIaTOPUSIIBIK JIeHTel), COHIaN-aK
YUBIMAACTHIPYIIBUIBIK ~ akTopiap, OHBIH
iriHae aHTHOMOTUKTEPAl YTHIMIABL KOJJAaHY
OarmapJiamMmanapblHbIH 00ITyBI KOHE
MHQeKIMSIIBIK OaKplIay Mapanapsl.

JepexTepai cuHTe3Aey JKIHeE TAJNAAY. 3EPTTEY
MU3aHIAPBIHAAFEl  JKOHE  KOJIJIAHBUTFaH
WHAUKATOpJIapAarbl allKbIH TE€TEPOTEHILTIKKS

OaitmanpicTel  ¢opMadbAbl  MeTa-Talay
Kypriziimeni.  Jlepekrepali  HappaTHBTIK
CHUHTE3/Iy KOJJIAHBUIBIN, aHTUOUOTHKTEPI

TYTBIHY JKOHE AaHTHUMHKPOOTBIK TO31MJLUIK
KOPCEeTKIITepl  yaKpIT  Ke3eHaepi  MeH
JIEHCAYIIBIK CaKTay CeKTopliapbl OOMBIHIIA
CaNbICTBIPBULABI, aJ  HEri3ri  HOTHXKeJep
TaKbIPBITITHIK Oemimuep OOMBIHIIIA
KHHAKT AL

Kayincizaik acmekrinepi. I[llony asceiHma
KJIMHUKAJBIK apaiacy >KypTri3ilireH k0K >KoHe
ManueHTTepre KaTBICTHI Kayinci3 ik
OKHUFaJlapbl KaJIBIITACTHIPbLIIMA/IBL
Kayincizaik AHAJIUTUKAJIBIK TYPFbLIaH
OaranaHabl: KeH CHEKTpJi xoHe Reserve
AHTUOMOTUKTEPIH  HEri3Ci3 KOJIIaHyAaH
TYBIHAQUTBIH CENEKTUBTI KBICHIM, E€MJIIK
MYMKIHIIKTEPIIH TapbUlybl, MeIUIMHAIBIK
KOMEK KepceTyre OailiiaHbICThl HHEKIUsLIap,
MHUKPOOHUOTOTHSITBIK TUATHOCTHKAHBIH KETIIiryl
JKOHE WHQ SKIHSITBIK OakpLIaY IbIH
JKETKITIKCI3/11T1 KapacThIPbUIIBI.

Cananbl chbIHM Oarajiay KoHe ITHKAJBIK
acmekTijiep. 3epTrey  Jau3aiiHIAapbIHBIH
reTepOTeHIUIINIHE  OallaHbBICTBl  OapJIbIK
JIepeKkesaepre oprak popmainb sl risk-of-bias
Kypajbl KOJIJIaHbUIFaH XOK. MHTepmpeTaims
Ke3iH/Je 3epTTey JAHW3aiHBI, JIEPEKKOe3 TYPi,
KOPCETKIMTEP/IH aHBIKTaMachl, JIEpPEKTEPIH
CaJBICTHIPMAJIBIIBIFBI )KHE O31HIIIK ecen Oepy
HEMece Kajaranay )KyhelepiHe TOH EeKTeylep

carmanbIK TYpFbIIaH €CKepLIIL. Tex
KapusJTaHFaH arperaTTajJifaH  JIepeKrep
nailalaHbUTFaHIBIKTaH, JKEPTUTIKTI JTHKa
KOMUTETIHIH MaKyJI11aybl KOHE

aKnapaTTaHABIPBUIFAH KEJIICIM Tasal eTiTMeIl.
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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=25)

TonelK M3TiHI cypaTbinFaH
XXapuanaHsiMpap (n = 80)

CoukecTikke GaranaHraH
TonblK MaTiHaep (n = 75)

Tonblk MeTiHAI 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 - depexkesnepmiipikrey arsmbl (PRISMA 2020 kypbUibiMbIHA OeiiMIeNTeH)

HoTuxkesep

AHTHOMOTHKTEP I TYTBIHY JKOHE
AHTUMHUKPOOTHIK PE3UCTEHTTUTKTIH KahaHIbK
ypaictepi. Ilanmemusira JeiiHri  ke3eHzae
AHTHOMOTUKTEP1 QIIEeMIIK neHreine
TYTBIHYABIH TYPAKThl ©Cy1 OalKayIbl: JKaJIIbl
kejeMimamMameH 16%-raapTTei—20 1 6 KbUTFbI
29,5 mupn DDD-nan 2023 xbuisl 34,3 mipa
DDD-ra geiiin, Oyn oprama TOYyIIKTIK
kepcetkimTiy 13,7-gen 15,2 DID-ke neitin
ecyine coiikec keneni. 2016—2019 xbuimapbr
TYTBIHYABIH ©CYyl HETI31HEH TaObIChl TOMEH
JKOHE opTamia enjaepre ToH 60abl (+9,8%), an
TaOBICHI KOFaphl ejfeple KOpCeTKIIITEepIiH
TeMeHAeyi Oaiikanasl (—5,8%)[12].2018-2019
KbULAAPBI-aK Access CaHATbIH/aFbl
aHTUOMOTUKTEPIIH YJIeCi TalJaHFaH Ke3eH/Ie
Y xonganran keminge 60% HbICaHAIBI
JCHIeHIeH TOMEH OOJIBIN Kalabl, al TYThHY
KYPBUIBIMBIH/IA Watch CaHaTBIHAFbI
npemapatrtap 6acem Oomas [13,14].

2019  xputFa  Kapalh ~ aHTUMHUKPOOTHIK
PE3UCTEHTTUTIKTIH ahaHIBIK aybBIPTIIATBEBI
KOFaphl ICHreiie cunaTTanbl: mamamen 1,27
MJIH ©JIIM JKarjaifipl Tikejgeldl  Te3IMuii
OaKTepUsIBIK HHPEKIUATapMEH OaiIaHBICThI
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0O0JIIbI, a1 )KaJITIBI OalIaHBICTEI 0J11M caHbl 4,95
miH-Fa keTTi [2]. GLASS xyiieciHig
JIEpeKTepiHe coliKec, MaHAEMUsIFa JeHiHTI
Ke3eHIe TO3IMIUIIKTIH MeAUAHAILIK AeHrell
Escherichia  coli YIIiH 11 OyBH
nedanocnopunaepine mamamet 42%-1b1, al
MRSA ymrin mamamen 35%-mp1 Kypaspl (76 en
nepekrepi 6oiipiamIa). E. coli Ko3abIpran 39p
IIBIFAPY JKOJIIAPBIHBIH  MH(EKIMSIAPIHBIH
mamaMmeH 20%-bl CTaHAAPTTHI MEPOPATBIBI
Tepanusara »xayan OepmereH, an Klebsiella
pneumoniae Ce3IMTaJIIBIKThIH alKBIH
TOMEH/ICYiH, OHBIH IlIiHIE KapOameHemaepre
TO3IMILTIKTI KepceTTi [ 14].

COVID-19 mnampemusicel ke3eHinae (2020-
2021 >kK.) aHTHOMOTUKTEPAl TYTHIHYIaFbl
e3repictep Oipkeiki 60sFaH kKOK. 2020 KbUTBI
TaObICBl  >KOFapHI Oipkarap  enaepre
AHTUOMOTHUKTEP/II TaFalbIHAAYABIH IKAJITIBI
CaHBI AJIJIBIHFBI )KBIJIMEH CajbICThIpFaHaa 17—
18%-ra ToMeHereH, a1 TaOBICHI TOMEH KIHE
optama ennepae 2021 Kbutbl KaiTagaH eciM
tipkesai. 2021-2022 xpuigapsl  xkahaHIbIK

TYTBIHY  KOpCETKIIITepi KalTamaH  ecy
TpaekTopusicbiHa opanabl [12]. 2022 xbuibl
GLASS  nepexrepi OoitbiHma (60 em)
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AaHTUOMOTUKTEPAl TYTBIHYIBIH MeEIUaHAIBIK
nenreiti 18,3 DID (apansik 7,7-67,7 DID)
KYpaJabl, €H KoFaphl kepceTkimTep OHTYCTIK-
[ereic A3us enaepinge (~26,6 DID) xone
[eireic XKepopra TeHiz1 eHipinae (~23,0 DID)

Tipkeni [14].
Cranuonapnap EHTeHiHIe MTaHIEMUST
keseHinae COVID-19 06ap mnamueHTTepre

AHTHOMOTUKTEPA1 TaFalbIHIAYIBIH YKOFaPBI
KULTITI TIpKeai, Oy KONMOPTaIBIKTBI HYKTEJIK
3epTTeyJiep HOTIKenepiMeH pactairan [15].
CoHbIMEH KaTap TAHAEMUSIHBIH EKiHII
KBUTBIHJA aypyXaHailTiK HHeKIHUsIIapIbH,
OHBIH 1II1HJE TO3IMA1 MUKPOOPTaHU3MAEpP/CH
TYBIHJIaFaH >KaFmalmapAelH ocyl Oalkammpl
[16]. TaraliplHgay  KypbUIBIMBIHIA  KE€H
CIEKTpJi TpenapaTTap/AblH, OHBIH IIIiHJE
MakpoJauaTepaiH (acipece azurpomunuH), 11
OyBIH nedanocnopuHACPAIH KOHE
bTopxuHOTOHAAPABIH Yieci apTThl; 2020-2021
KbUIIapbl MAKPOJHUATEPIl TYTHIHYABIH ©cCyl
COVID-19 CBIPKATTaHY I bUIBEbI
TOJIKbIHJIApBIMEH Koppensuusianasl [17,18].
2022 KpUIABIH KOPBITBIHIBICH  OOMBIHIIIA
Access caHaTbIHAAFbl aHTUOMOTUKTEPIIH YJIEC]
xkahaunplk KeJeMHIH mamamMeH 52%-bH
Kypanbl, an Watch canaTeiHIars npenapaTrap
45%-mgan acthl; Access OOMBIHIIA MaKCATTbI
kepceTkimTtepre 60 enmiH Tek 19-b1 FaHa KETTI
2023  oxbuIFa  Kapah  aHTHOMOTHKTEp.l
kahaHABIK TYTHIHY JEHredi TaHIAeMHUsFA
JeHiHri KepceTKimTepaeH acsm Tycri [12].
[TocTmanneMusIbIK Ke3eHe TYThIHY
KYPBUTBIMBIHBIH Watch CaHaTBIHAFbI
AHTUOMOTHUKTEP JKAFBIHA BIFBICYBI CAKTAJIBL, aJl
Access yreci JKeTKUTIKCI3 JeHreiae Kayabl
[14]. backiM maTorenaep OOMBIHIIA TO3IMILUTIK
yJeci xorapsl Kyhinae cakranasl: 2020-2022
KBIIJapbl KaH arbIMbiHAH OeniareH E. coli
M30JIATTAPBIHBIH KapThIChiHAH acTambl III
OysIH 1Iehanociopunaepre Te3imMai 60asL, K.
pneumoniae IITaMAapbiHBIH Oip  Oeurir
KapOarneHemasaaap oHIAIPeTiHI AaHBIKT B, all
MRSA neHreii TypaxkThl TYpIe KOFapbl
KepceTkimTepae cakranael [1,14]. ¥kcac
ypaictep EypomnaiblKk SMUAEMUOTOTHSIIBIK
KaJlarajay JepeKTepiMeH ae pacTtansl [19].
Kazakcran PecmyOnukachiHgarbl
aHTUOMOTHUKTEpI maljganany xoHne AMP
OoilblHIIAa YATTHIK aepekrep. I[lannemusra
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neiiinri kezenne Kasakcran PecmyOnmkachmaa
xyhenik antubmotukrepai (JO1) xamnmsl
TyThiHY pAeHreddi 12-13 DID (2019 >xbur)
maMachigaa 6arananibl. TYTBIHY KYPBUIBIMBI
Watch  canatbiHmarsl  aHTHOMOTHUKTEPIIH
0achIMABIFBIMEH CHIATTANABI JKOHE Access
yraecinin 2017-2019 xpuipapsi mamamer 39%-
nan 30%-ra neitin ToMeHaeyi 6aiikaiabl.
[Tangemus ke3eHiHae Kbl kepceTkinr 2020
*bUTeI 14,47 DID eH koFrapsl JeHIeire )KeTTi,
2021 >KbUIBI )KOFAPBI IEHI€H1€ CAKTaJl bl JKoHE
2022 xpuiel 10,87 DID-ke meiin ToMeHIeN;
2019-2022 >xpu1map apalblFbIHIAFBl OpTaIla
KbULABIK e3repy KapkbiHbl AAPC = —2,45%
Kypansl [9].

2020-2021  xpuLmapsl  enne  eH  KHi
KOJIJJAaHBUTFAaH aHTHOUOTUKTEDP a3UTPOMHUIIH,
e TpUAKCOH )KoHEe MUMPOQIOKCAIIUH OOJIIBI,
onapabiH O6apabirel Watch canaTeiHa yKaTabl
[9]. Crammonap JKaFIanbeIHIa
WHTHOUTOPIAPMEH KOPFAJFaH IEHUITWLIVHICD
MeH KapOameHemaep/i KOJJIaHybIH KeHEei
Oalikanapl; AkTe0e KajlachlHAAFbl KOTcaabl

CTaIMoHapIapabIH OipiHme Access
CaHaTBIHAAFbl AaHTUOMOTHUKTEPAIH YJieci 2019
KeUIFBI mamMamMeH 39%-man 2020-2021

Keuigapel 22—-28%-ra neiiiH TOMEHIETeH, al
Watch yneci 72%-ra neitin aptkan [18].
¥uarTelik  neHreiime Watch  caHaTbIHIAFs
npenapartap 2019-2023 xbu1aap 60¥b1 0ackM
0oiabl, ad OCBl TOMNTAarbl €H  JKul
TaraubIHAATaThIH bec aHTHOMOTHUKTIL
KaObu1araH manueHTTep canbl 2019 KbUIFBI
mamaMed 72,6 meiHHaH 2023 xpuiel 94,6
MBIHFa JICHiH apTTHI [9].

I[MocTnangemusinblk  Ke3eHae KasakcTanma
Access caHaTBhIHIAFbl AHTHOUOTHKTEP/IiH YIieCl
TaamgaHraH Ke3eHAe KoJimaHeiraH  60%
HBICAHAJBI JIEHIeHIeH TOMEH OOJBIN Kajpbl,
Watch To0OsI OaceIMabIKKa e 00aabl. Reserve
CaHATBHIHAAFBl AHTUOMOTUKTEPi KOJJIaHY
JKaNmbl — anfaHga — IIeKTeyJl  JeHrewrne
CaKTaJIFAaHBIMEH, OJIAPJABIH OIpTiHACH apTy
ypaici Gadkanabl. AJFaIKbl MEIUIIMHAJIBIK-
CAaHUTAPWSUIBIK KOMEK JICHIeliHe apHallFaH
MOJICIIBJICY HOTHXKeJepi OoMBIHIIIA,
MHEepUUAIBIK cueHapuid ke3inae 2030 sxplira
Kapaif Access yneci mamamen 34%-ra neitin
teMmenaen, Watch yneci 65%-1an acybl MYMKIH

[20].
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Cekropnap OeniHiCiHAE TYTHIHYIBIH HETI3Ti
KeJeMi aMOyNaTOpUsUTBIK JIEHredre Tuecutl
oonael, amaiima 2020-2021 >xeuimapsl ipi
aypyxaHajapblH WHQEKIUSITBIK
cTaloHapiapra KaiiTa OeiMIenyiHe
OaillaHpICTBl CTallMOHApJIapa KeH CIEKTpIIi
AHTUOMOTHUKTEPl TaralblHAAy KYpPT apTThl
[18,21].

KazakcTan PecnyOmukachiHTars!
AHTUMHUKPOOTHIK PE3UCTEHTTUTIK OOWbIHIIA
nepekrep ¢pparMeHTapibl cunatka ue. Konna
O0ap JepeKkke3lep CTalUOHAp IKaFJalbIHIA
MRSA, ESBL-nipoaykiusuiaiiTeH
sHTEepoOaKTepusiIap, conaaii-ak E. coli xone
K. pneumoniae  ymIiH III OybH
nedarocopuHaepine KOHE
bTopXHHONOHAApFa TO3IMIUIIK JAeHIreHiHIH
YKOFapbl €KeHiH KepceTteni [14,22].
Kahanaplk :KOHe YITTBIK  YpaicTepmi

caabicThipy. JKahaHablKk JKoHE  YITTHIK
JIEpeKTepal CaJbICTBIPYy YKcac YJIriiepmi
aHBIKTAJbl: MAHAEMUSFa JeHiHIl Ke3eHIe
aHTUOMOTUKTEPAl  TYTBIHYABIH  JKOFapbl
O0azanbik  geHreii, 2020-2021 xbu1IaphI
TaralbIHIAY KYPBUIBIMBIHBIH Watch
CaHATBIHJAFbl AHTHOMOTHUKTEP JKaFbIHA aKBIH
BIFBICYBl  JkoHe  2022-2024  xpuimapbl
KOPCETKIITEPAIH  imliHapa  TypaKTaHYybL

ConpiMeH KaTap, »ahaHIBIK JeHreiae e,
Kazakcran PecnybmukaceiHma mga Oackm

OaKTepuaNIbIK NaTOTEHAED OoiibIHIIa
TO3IMIUTIKTIH JKOFapbl  yJieci  CaKTaybl
[1,9,12].
Taakplaay

XanpIKapanblK JKOHE YITTHIK JEpeKTepai
canpicTelpy  COVID-19  manmeMusiChIHBIH
aHTUOAKTepHaN bl Tepanus TIxipubdeci MeH
AHTUMHKPOOTHIK PE3UCTEHTTLIIK
JTMHAMUKACBIH/IA MaHBI3ABI 0eTOYpPHIC Ke3eH
OoonraneiH  kepceremi. COVID-19  6ap
MALMEHTTEp/IE€  pacTajraH  OaKTEepHUSIIbIK
KOCAJKbl MHQEKUUUIApJbIH SKUUIIM TeMeH
OoJFaHbIHA KapaMacTaH, KITMHUKAJTBIK
ToXIpuOeae AHTHOMOTHUKTEPA1 JKariman
TarallblHIAay CaKTaldabl, Oy OaKTEPHUSIIBIK
MOMyJIALUSIIApFAa  CEJEKTUBTI  KBICBIMHBIH
KYHICIOIHEe  JKOHE  TOe3IMAl  IITaMIapiblH
TapajgyblHAa BIKOAJT €Tyl MYMKIH €KeHIH
kepcereni [23,24].
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Kazakcran PecryOnukacsl yIiliH e yKcac ypaic
ToH: 2020 XKbUTBl aHTUOMOTUKTEP 11 TY THIHYIBIH
Kypt eocyi, 2021-2022 Xbuigapsl >XKOFapbl
JICHTeUIIH CaKTaTyhl )KOHE KYPBUIBIMHBIH KEH
CIIEKTPJII  MperaparTap JKarblHA  BIFBICYBI
OaliKaJI bl Mo penpaik Oaranmaynap
aHTUOMOTUKTEP/I1 KOJIIaHy casicaThl OOMBIHIIA
MaKcaTThl Iapanap OoJMaraH kaFaaiina Oy
©3repiCTepIiH TYpaKTaHbI Ky KayIliH
KepceTeai. ATanraH ypIicTep MaHIEMHUSHBIH
eKIHIIl JKbUIBIHAA WMHQDEKIUSUTBIK OaKbuiay
KOPCETKIIITEPiHIH TOMEHJEY1 MEH
aypyxaHailrink MHOEKIUsUIapAblH ~ ©CYiH
CHUTIATTANTBIH  XaJbIKApPalblK JIePEKTEPMEH
colikec kemenmi [25].

AHBIKTaTFaH e3repictep TEK
TaralbIHIAYIap IbIH JKAJITIBI KOJICMIHIH
apTybIMEH FaHa €MeC, TYThIHY KYPbUIBIMBIHBIH
TpaHcPOpMAIMACBIMEH  JI¢  CHIATTaJIbL
Kemrreren enneprue, COHBIH iiglEn (S
Kazakcranga, Watch caHaTbhiHa KaTaTbhIH
makponuarep, III OybmH wnedanocnopunaep
XKOHE PECIMUPATOPIBIK (HTOPXUHOJIOHIAP/IBIH
yJleciHiH apTybsl Oalkamabl. [laHmeMusHBIH
OacTankpl Ke3eHIHAEe OyfaH JKeKeJlereH
aHTHOAKTEepHAJIIBI MpemapaTTapIbiH, dacipece
aQ3UTPOMMUIIMHHIH, BIKTUMall BHUPYCKa KapcChbl
HEMECEe UMMYHOMOIYJISITOPIIBIK 9CEPi TYPaTBI
O0oJpKamaap bIKHAd eTTi, alaiiga Oy KeHiH

paHAOMU3AIUITaHFaH KITMHUKAJIBIK
3epTTeynepae pactaaMmansl [26]. Jlerenmen,
KIMHUKAIBIK ~ TOXIpUOGHIH  HHEPLUSCHI
OaKTEePHSIIBIK KOHE BUPYCTBIK
MH(EKIUIIap I KeJen aXbIpaTy
MYMKIHAITIHIH ~ IIEKTEYJIUIri,  COHJal-aK
MUKPOOUOTOTHSITBIK 3epTTeYIepIH

KOJIKETIMIUTITIHIH TOMEHIITT 3MIHPUKAIIBIK
TaFaiibIHIaY1apIbIH XKOFApbI JICHTCHIH caKTam
TYPIIBL.

Koceimma dbaxTopaap peTiHme
CTalMOHAPIAP/ABIH [IaMaJaH ThIC XYKTEYi,
YKOCTIAPJIBI 3epTXaHaTBIK KbI3METTIH
’KYMBICBIHBIH OYy3BUTYBI  KOHE aybIp
NAlMCHTTEpIC  AMIMPUKAIBIK  TeparusFa
KOpCEeTKIITEPAIH KeHetol acep eTTi. KahaHmpIK
nenreiine 6yn 2020-2022 xpuinapbl KeOip
aHTUOMOTUKTEP KIaCTaphIH CAaTY/IbIH 6CYyIMEH
Katap  Kypai, Oyn  ¢dapmaneBTHKaIBIK
JIepeKTep i Tanaay HOTIDKEIIePIH/Ie
kepceTinreH [17].
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Kanmer anranga, atanrad pakropiap TYThIHY aHTUOMOTUKTEPAl  YTBHIMCHI3  KOJIJAHY/bI
KYPBUIBIMBIHBIH Watch CaHATBIHIAFbI azalTyJarbl  JKOHE TO3IMIUTIKTIH  ecy
npenapaTrTap *arblHa TYPaKThl BIFBICYBIH, all KapKBIHBIH OastyJiaTy1arbl THIMIIUIIT Ky#em
Oipkarap CTalMoHapiapaa Reserve IoJyJap MEH JKHHAKTallFaH 3epTTeyJiepie

CaHaTBIHAAFbl AHTUOMOTUKTEPJIH OIpTiHAeN
KOJIIaHBUTYbIH TYCIHIIpYTe MYMKIHJIIK Oeper,

Oy  aHTUMHUKPOOTBIK  PE3UCTEHTTLIIKTIH
KaJBIITACYbl TYPFBICBIHAH €JICYJ  Kayin
peTiHe KapacThIPbUIaIbI.

COVID-19 MAH/IEMHUSICHI CTaIMoHap
JKarJalbiHAaFbl  MHQEKIUIBIK — OakpUiay
JKYHWECIHIH QJICi3 TYCTapblH alKbIH KOPCETTL
KepeyeTTik  KOpIsl Kaiita Oeninzey,

MEIUIIMHAJIBIK TIEPCOHAT MCH JKeKe KOPFaHbBIC
KypaJJapbIHBIH TAIIBUIBIFBI, COHJIAM-aK aybIp
arbIM/1aFbl MAlUeHTTEP/IC WHBA3UBTI
apanacynapsiH xui xyprizinyi MRSA, VRE
dKoHe Oacka Ja Te3IMIi maToreHAepAcH
TYBIHJIaFaH WHQEKIMUIapabl Koca allFaH/a,
EKIHIIUTIK HO30KOMUAJIBIK WH(]EKIHsIIapIpH
IaMy KayIiH apTTBIPYBl BIKTEMAaJl OOJIIbL
AKUI-TIH ~ YATTBIK  SMUAEMHOJIOTHSIIBIK
Kajarajay >KYWeCiHIH JepeKTepiHe CoMHKec,
2020 KpUIBI JKOHE OJAH KEWIHIT Ke3eHIe
MEIUIMHATIBIK KOMEK KOpCEeTyMEH
OailmaHpICTHl MHPEKIUUIAp KOPCETKIIITEPIHIH
aTapabIKTail ecyi Tipkennai, OyJi oJapiapiH

KOIDKBULABIK ~TOMEHICY YpHAICIHEH KeHiH
OalKa bl [25]. MyHnait
YUABIMAACTHIPYIIBIIBIK  JKOHE  KIMHUKAJIBIK

dakTopiap, TOCIHUTAIHU3ALUS Y3aKTHIFBIHBIH
apTybIMEH Oipre, aHTUOAKTEPHAIIBI
TepamnusHbIH  CHEKTPI  MEH  Y3aKThIFbIH
KEHEUTyre bIKHau eTil, CeJIeKTUBT1 KbICHIMIbI
KYIIEHTIm,  TO3IMIUIIKTIH  KaJbIITACYbH
KeJeNIeTyl MYMKIH OOJIIBI.

IIpakTHKAJIBIK MAHBI3bI

ATNBIHFAaH HOTWXENep YITTHIK JIeHCAYJIBIK
CaKTay >XyHeci VIIIH TiKeJIed KOJIaHOaTbI

MaHbI3fa HWe. DbipiHNIIAEH, KIMHUKAIBIK
XaTTaMalap bl KaHapTYy, TeparusHbl
JedCKaIanusay 1bH KEPTUTIKTI

aJTOPUTM/JICPIH €HT13Y )KOHE aHTUOAKT € PHATIJIBI
eMJIey KyPCTapbIHBIH Y3aKThIFbIH KYHeIi Typ/e
ayJIUTTey apKbUIBI  CTAMOHAPJBIK JKOHE
aMOyJ1aTOpHSUIBIK NeHreine Access
CaHATBHIHAAFBl  AHTHOMOTHKTEPAIH  YJIECH
MaKCaTThl TYpPJE KAJIMbIHA KENTIpy KakKeT.
AHTUMUKPOOTHIK CTHOAP AL
OarmapiaMasapbIHbIH (AMS)
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KepceTiireH [27].

Exinmrinen, AaHTUOMOTUKTEP/I1 JKaJIIIBI
TYTBHIHYJIa aMOYJIaTOPUSUIIBIK CEKTOPIBIH YJIec
JKOFapbl E€KEHIH €CKepe OTBIPBIN, JKEIeN
pEeCIUpaToOpibIK  BUPYCTBHIK  WHQEKIUsIIAP
Ke3iH/Je JUArHOCTHUKAIBIK aJTOPUTMICPIIIH
MaHbI3bI 30p. OFaH KIWHUKAIBIK HET13/[eNITeH
Karjaiinmapna skenen Owmomapkepruepa (C-
PEaKTUBTI aKybI3, IPOKAIBIIUTOHHH KoHE T.0.)
YTBIMIBI TaijanaHy, COHJAi-aK pPeNenTTIK
OakpUTaybl  KYIIEWTYy  JKaTajpbl, oy
«TPpO(HUITAKTUKATIBIK KOHE HeTi3Ci3
TaraiibIHAay1ap bl a3alTyFa MYMKIHJIK Oepeni
[28]. Conpmmen kaTap, One Health
TYXKBIPBIMJAMAachl asChIHIA CEKTOPaPAIBIK
KaJlarajgayarsl aJIaKThIKTapabl KO KakKeT,
OHBIH 111813 01 (5 JIeHCayJIbIK CaKray,
BETEPHUHAPHSI, aTPOOHEPKICINTIK CEKTOP JKOHE
OKOJIOTUSJIBIK ~ MOHUTOPHHT  apachIHJIaFbl
KopceTKIimTepai yumectipy, 0yn «biptyrac
JneHcayabik» oombiHIIa 2022-2026 xblngapra
apHaiFaH bipiieckeH iC-KUMBUI KOCIap bIHbIH
KarujanapbiHa coiikec keieni [29].

Kammer anranpma, COVID-19 nanmeMusichbl
AHTHOMOTUKTEPA1 KOJIIaHyJaFbl KOJIANUChB3
YpIicTepIiH KaTaJIu3aToOpbl 0o apL

MHQEKIMUIBIK  OaKbulayIbIH JICipeyl MeH
IUATHOCTUKAZAFbl KigipicTep JKarnaibIHIa
TarafpIHAANATHIH  [penapaTTap KeJICMiHIH
apTybl KOHE CIIEKTPIiHIH KEeHEH01
MUKPOOPTaHU3M/IEPTE CEIEKTUBTI KBICHIMIBI
kymeiTti. ConpiIMeH Oipre Oy ypaicTepaH
CaKkTajxybl MIHIETTI eMec. AHTHUMUKPOOTHIK
CTIOAPIIIMIITIH MaKCaTThl OaFmapiaMaiapbH
ICKe achIpy, Kajarajay KyWeJepiH KaJIlblHa
KEITIPy KOHE CEeKTOopapalblK YHJIeCTipy
aHTUOMOTUKTEPAl  TYTBIHY  KYPBUIBIMBIH
Kayinciz mnpo¢uiasre Kaiita KenTipyre »XoHe
AHTHUMHUKPOOTHIK PE3UCTEHTTLIIK
JUHAMUKACBIH TYPAaKTaHIBIPyFa MYMKIHIIK
oepeni.

3eprreyain mekTeyJepi

byn monynaein Oipkatap mekreyiepi Oap.
Bipinmrinen, o anablH ajga TipKeJreH xyiesni
II0JTy EMEC, COHJIBIKTaH JIepEeKKO3IepAl IpiKTey
KOHE JKapWSUTaHBIMJBIK BIFBICY TOYEKEIH
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TONBIK JKOKKAa IIBIFAPy MYMKIH eMec. AHTUOMOTHUKTEP/II KOJIIAHYIBIH ©cCy Ypaici
Exinminen, i3ney PubMed, Web of Science cunartanfad. byn esrepictep xahaHmbk
xoHe Google Scholar nepekkopiappiMeH neHreine ne, Kazakcran PecryOnukachiama na
mektenai; Google Scholar HoTwxenepiHig 0achiM OaKTepHaIBIK MAaTOTCHIEP apachHIa
KaWTaJIaHFBIILITBIFBl  TOMEH, ajl  TayeJci3 AHTUMUKPOOTHIK PE3UCTEHTTUIIKTIH TYpPaKIbl
KOCapJIaHFaH CKPUHUHI T€H JIePEKTepi ary JKOFapbl JCHreHiIMEeH KaTap Ky pai.

paciMi KyKaTTanMmaraH. Y IIIHIIIAEH, OapJibK COVID-19 HaHIEMUACHI AHBIKTAJIFaH
nu3aiHgapra OipbiHFall (Gopmanbabl risk-of- KOJIaliCchI3 ypAicTepaix BIKTUMAJI
bias Garanmaysl KOJaHbUIMAAbI. TOPTIHITIICH, KaTajau3aToOpbl pETiHIEe KepiHai, cebeli
DDD, DID, AWaRe ynecrepi, matoreHzuep, AMITUPHUKAIBIK aHTUOAKTEPHUAIIIbI TePANTHSHBIH
KIWHUKAJIBIK ~ OpTajap JKoHE  Kajaraiay KEHEI01 OHE CTallMoHapiapaa WHQSKIHSIIBIK
aHbIKTaMaJlapbl OobIHIIIA aliKbIH OakpLIay IBIH QJICIPEY1 CEIEKTUBT1 KbICHIMHBIH
reTEePOTEHIUTIK CAaHABIK O1pIKTipyre MYMKIHIIK KYIICIOIMEH KaTap XYpai. AJbIHFaH JIepEKTep
o6epmeni. becinminen, Kazakcran OolibiHiia aHTUOMOTHUKTEP/Il, 9CIpECe «COHFbl PE3EPB»
AMP  nepekrepi  QparmeHTapibl,  an mpenapaTTapbliH YTHIMCHI3 KOJJaHy OJIap/IbiH
CTallMOHAPJIBIK Reserve-cnennukanbk THIMJUTITIH JKOFANTy KayIliH apTTHIPATHIHBIH
KOPCETKIIITED HIEKTEYTi. CoHpIKTaH KopceTesi.

aHBIKTAJIFaH KaTap )KypeTiH ypaicTep 1l TiKeen Ocpiran O0alIaHBICTBI  AHTUMHUKPOOTHIK
cebern-canaapibIK OalaHbIc perinae CTIOApPAIINITI KYIIEHTY, Access CaHaTbIHAAFbI
TYCIHIIpyTre O0IMaiabl. AHTUOMOTHUKTEP/IIH YJIECIH KaJIlblHA KeNTIpY
KopbITbIHABI XKOHE  AHTHUMHKPOOTBHIK  PE3UCTEHTTLIIKKE
XKyprizinreH Tangay maHaeMusFa I1eHiHT1 KoHe SMUEMHUOJIOTUSUTBIK ~ KaJaranayabl JIaMbITy
ocipece maHaeMus Ke3eHIH1e aHTUOMOTUKTEP/II OoWbIHINIA XYHenl mapanap 6ackiM OarbITKA
TYTBIHY  KYPBUIBIMBIHBIH  KE€H  CHEKTpII altHananpl. ATaiaFaH TOCULAEPAl ICKe achpy
npemaparrapra, HerizineH Watch canaTpHa MOCTIAHAEMUSITBIK KE3EeHEe AMP
Kapail BIFBICKAHBIH KOPCETTi, COHBIMEH KaTap JTMHAMUKACHIH TYpaKTaHABIPYyFa HKOHE
CTalMoHap KarJalbIHa OipkaTap JIEHCAYIIBIK CaKTay KyHeCiHIH TYPaKTbLIbIFbIH
nepekkesaepae  Reserve CaHATHIH/IaFbI apTTHIpYFa BIKIAT €Tyl MYMKIH.
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JEKJIAPALIUAJIAP

ITHKAJBIK MAKYJ1ay 5KIHe 3epPTTeyre KaTbICyFa KeJicim

[Mlony Tek »KapusUlaHFaH >KUHAKTaJFaH JEepPEKTepre HeTi3eNli KOHE MaleHTTEPMEH Hemece
3epTTeyre KaThICYIIBUIADMEH TIKeJed ©3apa opeKeTTeCyli, OWOJOTHIBIK MaTepHaIIb]
naanany el Hemece aepoec aepeKkTepai oHaey i Ko3aereH koK. OcbiraH 0aiIaHbICTHI KEePTLTIKTI
ATHKA KOMHUTETIHIH MaKYJI1aybl )KoHE aKIapaTTaHABIPbUIFaH KeJliciM ay Tajam eTiIMeIl.
Kapusnayra keqicim

KonnanbsuiManibl.

Kayincizaix

ABTOpiap KIMHUKAJIBIK apanacy XKyprisreH xok. Komkazbaga Kayinci3mik Macelenepi
aHTUOMOTUKTEPAl HEri3ci3  KOJJaHyAaH TYBIHOAWTBIH CEJIEKTUBTI  KbIChIM, Reserve
npenapaTTapblHBIH THUIMAUIITIH JKOFANTY Kaymi, MEIUIUHAIBIK KOMEK KepceTyre OailllaHbICThI
nH}eKnusIap *KoHe MHPEKIUAIBIK OaKplIayIbIH YHBIMIACTHIPYIIBUIBIK IIEKTEYJIEP 1 TYPFHICHIHAH
TaJJaHIbL.

Myaaenep KaKTbhIFbICHI

ABTOpIIap Kapusiay bl Tajalm eTeTiH My ejep KaKThIFbICBIHBIH KOK €KEHIH MATIMICH 1.
Kap:xxbLianasipy

3epTTey MEMIICKETTIK, KOMMEPIHUSUTBIK HEMece KOMMEPIMSUIBIK eMeC YHBIMAapIaH MaKCaTThI
Kap>KbUTaHJIBIPY aJIFaH JKOK.

JepexTepain KoKkeTiMaLIIri

HappaTuBTik cuHTe3 YIIiH MaijaiaHbUIFaH OapJibIK JepeKkTep Makajia MOTIHIHAE JKOHE claTeme
)KacaJFaH >KapusUuIaHbIMAapaa KaMTbulFaH. OCBl IOy aschlHAA OacTankel ACPEKTEpIiH JKeKe
KaJITbIFa KOJDKETIM/11 JKMBIHTBIFBI )KacaJlFaH jKOK.

ABTOPJIAPABIH YJIeCi:

II1.M. Moiibin0aeBa - 3epTTey TYXKBIPBIMIIAMACHIH 931pJIey; 9/liCHAMa; 3epTTeY KYPri3y; AepeKrepIi
6ackapy; popmaiibl Tanaay; Koaka30aHbH OacTanKbl HYCKAchlH JaiblHAAY; KOJKa30aHbl Kaiita
Kapay *oHe peJlaKkuusiay.

9. ATBIMTAlKBI3bl - JJ[ICHaMa; 3epTTey XYpPridy; HepekrtepiAi Oackapy; dbopManasl Tanjpay;
KOJIa30aHbIH OacTanKbl HYyCKAChIH 1aiibIHAAY .
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A.M. AcaH - oicHaMa; HOTIDKEJIep/li BaJuAalMsiIay; FRUIBIMU JKETEKIIUTIK; KOJka30aHbl KaiTa
Kapay jKoHe peJaKIisIIay .

A.M. Anap0ek - 3epTTey XYPri3y; AepeKkrepai 0ackapy; BU3yalu3alus; KoJka30aHbl KaiiTa Kapay
’KOHE pelaKuusay.

BapnbIk aBTOpiap Komka30aHBIH COHFBI HYCKACHIH OKBIN, MaKYJIAa/Ibl )KOHE JKYMBICTHIH OapIIbK
aCHeKTLIeP1 YILiH KayanKepIIiIiK alyFa KeJiCTi.

JEKJIAPAIIUH

JTHYeCcKoe 0100peHre U COTJIacue Ha yYacTue

O030p OCHOBaH WCKIIOYUTEIBHO Ha OMyOJHMKOBAHHBIX arperupoBaHHBIX JaHHBIX M HE
MpelycMaTprBaJl B3aUMOIEHCTBUS C MAlIMEHTAMU WU Y4aCTHUKaMH UCCIIEIOBAaHUMN, MCIIOIb30 BaHHS
OMOJIOTUYECKOTO MaTepHraa Tu00 00paboTKU NEPCOHANBHBIX JaHHBIX. B cBsA3M ¢ 3TUM 07100peHne
JIOKaJIbHOTO STHYECKOTO KOMUTETA U MOJy4YeHre NHPOPMHUPOBAHHOIO COTJIACHS HE TPEOOBATUCH.
Be3zonacHocth

ABTOpBI HE TPOBONIN KIMHUYECKUX BMEIIATENILCTB. BOompockl 6€301MacHOCTH aHAITU3UPOBAIIHCH C
Y4Y€TOM CEJIEKTUBHOTO JIaBJICHUS IPU HEOOOCHOBAaHHOM NMPUMEHEHNN aHTHOMOTUKOB, PUCKA YTPAThI
3¢ (HeKTUBHOCTH MpemapaToB KaTeropruu Reserve, nHQeKnii, CBI3aHHBIX C 0Ka3aHUEM MeTUIITHCKON
MOMOIIH, U OPTraHU3ALUOHHBIX OTPaHUYECHUN HH(EKIITMOHHOTO KOHTPOJI.

KonduukTt nuntepecon

ABTODBI 3asBIAIOT 00 OTCYTCTBUHM KOH(PJIUKTAa UHTEPECOB, TPEOYIOMIETO PACKPBITHA.
duHaAHCMPOBaAHHE

HccnenoBaHue He IMOJIydyajo LEJIEBOTO (UHAHCUPOBAHUS CO CTOPOHBI TOCYJapCTBEHHBIX,
KOMMEPYECKHUX HJIM HEKOMMEPYECKUX OPTaHU3aLIUi.

JocTymHOCTH JaHHBIX

Bce nanHble, UCHOJIB30BAHHBIE NI HApPATUBHOTO CHHTE3a, COJEPXkATCA B TEKCTE CTAaTbU U
MUTUPYEMBIX Iy OnuKanusx. OTaeapHbIH 00IIe0CTYIHBII Ha0Op MEPBUYHBIX JTaHHBIX B paMKax
HACTOSIIEeTo 0030pa He CO3/1aBaJICs.

Bxkaaja aBTopos

III.M. Moiibin0aeBa - pa3paboTka KOHIEMIWUA WCCICIOBAHUSA, METOJOJOTHS; IPOBEICHHES
UCCIIEIOBaHMSI; KypUpPOBaHME JAHHBIX; (OpPMalIbHBIA aHaNIW3; MOJTOTOBKA NEPBOHAYAJIHLHOIO
BapHaHTa PyKOIUCH; PELIEH3UPOBAHUE U PEIaKTUPOBAHUE PYKOIUCH.

A. ATBIMTalKbI3bI - METOJOJIOTUS; IPOBEICHUE HCCIEJOBAaHUS; KypHUPOBAaHHUE JIaHHBIX;
dbopManbHBIN aHaIN3; TOATOTOBKA IIEPBOHAYATIBHOTO BApUAHTA PYKOIIUCH.

A.M. AcaH - METOJ0JIOTHSI; BaJIUALIMs; HAY YHOE PYKOBOJICTBO; PELIEH3UPOBaHHE U pe1aKTHPOBAHUE
PYKOIIUCH.

A.M. Amnapbek - TIpOBEIECHHME UCCIEIOBAHMS; KypHUpOBaHUE [aHHBIX; BHU3yaJIU3aLN;
pPELIEH3UPOBAHUE U PELAKTUPOBAHUE PYKOIIUCH.

Bce aBTOpbI mpounTanu U 000pUIN OKOHUATEIBHYIO BEPCUI0 PYKOIMCH M COTJIACHINCH HECTH
OTBETCTBEHHOCTb 33 BCE ACHEKTHI paOOTHI.
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MMALIMEHTTEP/II TYCTIK KOJI BOMBIHIIIA MEAULIMHAJIBIK CYPBIIITAY (TRIAGE):
KABBUIJIAY BOIIMIHJIETT CYPBITITAY XbUITAM/IBIFBI MEH TTIALIMEHTTEP/IH
BOJIY ¥3AKTBIFBIHA OCEP ETETIH ®AKTOPJIAP

MoiibiHoaeBa IlII.M. ', Acan A.M. '*, ATbIMTaliKbI3bI O. ', AHapOexk A.M. ', KapaTtaes M.M. 2
! Kazaxcmanowviy meouyuna ynusep cumemi « KI{CXKMy, Anmamot, Kazaxkcman
2 UK. Axynbaeeamvinoazvl Kvipeviz memnexemmik meouyura axademuscel, Biwkex, Kvipevizcman
* Xam-xabap anmacyea sxcayanmol agmop

Kipicme. Illyrbur MequIMHATBIK KOMEK OOJIIMACPIHIH IIaMaJaH ThIC )KYKTeHyl KYTY YaKBITBIHBIH Y3aPYbIMEH,
JIIMATHOCTUKAa MEH €MHIH KeIIryiMeH oHE MAaIMeHT KayYiNci3iriHe KayinTiH apTybIMeH OainmaHbicThl Tpuaxk
MaIMEeHTTEP Il IIYFBUTIBIK JopeskeciHe Ka pait 0achMIIBIKIIEH CYPhIITaYAbIH HETi3r1 MeX a HU3Mi O OJIBIT TaObUIaIbL, aniaiiia
OHBIH HOTIDKEIIUTIN KITHHUKAIIBIK, Y HBIMIACTHIP YIIBUIBIK )KOHE TeX HOJIOTHSUIBIK XKa Fainapra TOyeIIi.

Makcatbl. 20212026 xblIapaarbl 3a MAHAYH JKapUSIAHbIMIAP/IbI TAN Ay HeTi3iHae KaObuiay OemiMI epiHIer TpHasK
THIMIUTINT MEH CYPBINTAy KbULIaMIbFbIHA 9CEp €TETiH (paKTOpJapabl aHBIKTAY JKOHE OJIapIbIH IIaMajJaH ThIC
KYKTEITYMEH, TTAIHCHTT P IiH O0JTy Y3aKTEEFBIMCH KOHE Ka YillC13 11K HOTIDKETIe piMeH OaiTaHBICHIH CHIIATTAY.
Marepunasap Men daicrep. PubMed, Scopus, Cochrane Library sxone Google Scholar mepexxopnapbima
KYPBUIBIMIAFAH 1376y JKYPTi3UITeH aHaJWUTHUKAIBIK HapPPaTUBTIK Moy opbhiHAanael Herisri izgey 2021-2026
KBUIApAAFhl Ka pUsUIaHbIMIApFa OaFpITTANIbL, TAKBIPBIT YIIH diCHAMAJBbIK MaHBI3BI 0ap KEKeJIereH epTepek
AKYMBICTap KOHTEKCT PeTiHae caKTanabl. TYMHYCKa 3epTTeyIep, Ky el moiyap >koHe MeTa -Tajfayiap eHI1311IL
KopBITBIHIBI cananblK CHHTE3re 4 6 )Kap UsIaHbIM Kip Ti.

Hatukenep. Tpuax xKbU1JaMIBFl MEH TAITUEHTTEPAIH OOy Y3aKTHIFBIHA dcep eTeTiH Oec (hakTopIap TOObI AHBIKTAIIIBL:
MAIMeHT CHUTATTAMAJNAPbl, YAaKBITTBIK JKOHE OSKOJOTHSUIBIK JKargaiiap; YHBIMIACTHIPYIIBUIBIK pECyperap;
JIMATHOCTHUKANIBIK-eM/IIK yAepicTep; TYCy koHe Mapupytuzauus Tociti. [lamMagan TeIc XyKTeny y3ak O0yMeH,
KemirynepMeH JKOHE KOJTAUCh3 HOTHIKEIEPMEH OaitmanbIcThI 6011161 M a IMHATIBIK OKBITY MEH YIIKEH TULAIK MO IeJIbep
HIeIIMIEp 11 KOJIIayFa eneyern Oipak Konga 6ap JepeKTep oJapabl TOKIPUOEN Ma MAHHBIH OaFachlH aJIMACTBIPYIIBI
eMec, KOCBIMIIIA Ky paJl peTiHAe Ka pacTHIPY A6I KOJIJAH IbL

Taaksinay. )KuHaKTadFaH qepekTep TPHAX HOTIDKEIEpIH Oip FaHA IIKaja HeMece allTOPUTM aHBIKTaMAWTHIHBH
kepceteni. KnuHukamplk Oarajay camackl KaJpJiblK KaMTaMAChl3 €Tyre, TOCEK-OpbIH KOJDKETIMIUTIrHE,
KOHCYJIbTAIMsIIAp MEH 3€PTTeyJIepiH KbLIIaMIbIFbIHA, TIAIIMEHT aFbIHbIHA YKOHE TeX HOJIOTUsIApABl Kayilci3 eHrizyre
toyenai. Jonengepain 6acbmm Geutiri 0a KbLIayIbIK sK9HE 91iICHAMAJIBIK TY PFbIIAH 9PTEKTi OOIFAHABIKTaH, a HRIKTAJFaH
OaiinaHbICTAP/BI TIKENIeH cebemn-canaap bk ocep PETiH/E TYCIHIIpyTe OOoIManIbL.

KOprTLII—[)JLI Tpuasxpt >1<eTiﬂ)1ipy CTaH/@PTTAIFaH anropmM/:[epni TIEPCOHAN Bl Jaspiiay/ibl, 06JiM IHrHAen
Y,I[eplCTep,Z[l ’KOHE aypyXaHa JeHTeHiHeri oTKi3y KaOuteTiH Oip Mearinae OHTa iIIaHIbIPY/IbI T JIAIT eTeni. HI/I(i)pJ'ILIK
miemiMaep KIMHUKAJIBIK TIeIIM KaObIIIay bl TOJBIKTEIPYBI THIC. HoTHXemnep sKepTiuTikTi KOHTEKCTE PO CIIeKTHBTI
3epTTeyIep XY prizy xkoHe OipbIHFall OTIepaIIHsTBIK KOPCETKIIITEP i €HT13y Ka KETTIriH KopCeTeIi.

Ty#inai ce3aep: MyFbUT MEUIIMHATIBIK KOMEK; TPUAXK; KaObliiay 061iMi; I1a MaJiaH ThIC KYKTely; 00y Y3aKTbEbL,
MaUeHT Ka YIICi3Airi; Ma IMHAIBIK OKBITY ; 5Ka CAHI bl HHTEIUICKT; METAIMHAJIBIK KbI3MET CarachL.

CUCTEMA MEJIULIMHCKOM COPTUPOBKHU ITALIMEHTOB IO IIBETOBOMY KOJIY
(TRIAGE): ®AKTOPBI, BJIUAIOIINE HA CKOPOCTbh COPTUPOBKU 1
[TPOJIOJDKUTEJILHOCTG IIPEBBIBAHU S B OTJIEJIEHHUU HEOTJIOXHOM ITOMOILN

Moiibin6aesa III.M. ', Acan A.M. '*, ATbIMTa#iKbI3bI O.', AHapOex A.M.',Kapataes M.M.?
! Kazaxcmanckuii meouyunckuii yuusepcumem « BILIO3», Anmamol, Kazaxcman
2 Kvipevizckas 2o cyoap cmeenHas meOuyunckas akademus umenu UK. Axynbaesa,
Buwkex, Kvipevizcman
* Aemop, 0meemcmeeHHbLIL 34 KOPPECcno HOeHYUIo

Beenenue. [leperpyska oT/iesieHUi HEOTIOKHOM MTOMOIIY CBSI3aHA C YBEIUUYECHUEM BPEMEHH OKUIAHUS, 32 IEPKKAMA
JIMaTHOCTUKU U JIEYEHUS W PHUCKaAMH JUIsi O€30TMaCHOCTH MAaIMEeHTOB. TpHaix SIBISIETCS OCHOBHBIM MEXaHM3MOM
TIPUOPUTETHON COPTHPOBKH IO CPOYHOCTH, OJHAKO €T0 PE3YIBTATUBHOCT 3aBUCHT OT KJIMHWY €CKHIX ,, O PraHM3aIMOHHBIX
U TEXHOJIOTUY €CKUX Y CIIOBUM.
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Hean. Ha ocnoBanuu myOmukanuii 2021-2026 rr. onpeaemuts (haKTopsl, BIusAonpe Ha 3(PHEeKTUBHOCTh U CKOPOCTH
TpHa’ka B OTACJICHUSIX HEOTIOKHON MOMOIIM, M 0XaPaKTePU30BaTh UX CBA3b C MEPETPy3KOH, PO I0HKUTETBHOCTHIO
npeOBIBaHUS U ITOKa3aTeIIMU 0€30IACHOCTH.

MarepuaJibl M MeTo/Ibl. BBITOTHEH CTPY KTYpHp OBAaHHBII HappaTHBHBII 0030p ¢ monckom B PubMed, Scopus, Cochrane
Library u Google Scholar. OcuoBroii mouck oxBaTemBain myoaukaiwm 20212026 1r.; oTAenbHbe Oosice paHHNE
METOJOJIOTHYECKH 3HAYHMMBIE Pa0OTHI COXpaHEHBl AMsI KOHTEKCTa. BKIoWamM OpWIuHa JbHBIE MCCIIEOBAHIL,
CHUCTEMATHYECKHE 0030pbl U MeTaaHaJIM3bL B UTOTOBBII KaueCTBeHHBII CUHTE3 BOILIO 46 My OJIMKaIIHA.

Pe3yabTaThl. BeieneHs! maTe Tpynn (paKTOpPOB: XapaKTePUCTUKH IAaIMIeHTA; BPEMCHHBIC H CPEIOBBIC YCIIOBHS,
OpraHHU3AIHOHHBIE PECYPCHI, TUATHOCTHKO -Jiede0 HbIE TP OLIECChI; CITOCO0 MOCTYIDICHHS ¥ Ma puipy Tu3anus. [leperpyska
ObUTa CBS3aHA C YBEIMYECHHEM IIPOTODKUTEIBHOCTH IPEOBIBAHISA, 3aICPKKAMI M HEOIaronpusITHRIMI HCX OfIaMA.
Mo ieT MaIITHHOTO 00 yIeHFE 1 O OJTBIIINE SI3BIKOBBIC MO,ICITH MIMEIO T TIO TS HITHAT ITO TP KKH P EIICHIH, HO TMCTOIIeCS
JTaHHBIC HE TI03BOJISIOT PACCMATPHBATH UX KaK 3aMeHY YKCTIEPTHOH OI[EHKE MOATOTOBICHHOTO ME IUIITHCKOTO IIEPCOHAA.
OO0cy:xaenue. Pe3ynbTaTel MOKa3bIBalOT, 4YTO 3(P(EKTUBHOCTh TpHUaka HE ONpelessiercs OJHOU INKaJIOW WiH
anroputMoM. OHa 3aBUCHUT OT KaJApOBOTO OO0eCledeHus], JOCTYTHOCTH KOEK, CBOEBPEMEHHOCTH KOHCYJIBTallui U
UCCIICIOBAHUM, YIIPABICHHUI ITIOTOKOM MalMeHTOB U 0€30MacHOro BHeApEeHHs TexHooruil M3-3a mpeobnananus
HaOMIOMATENPHBIX W METOMOJNOTMYCCKH HEOJHOPONHBIX WCCIICIOBAHWMHA BBISIBICHHBIC CBS3M HE  CIIEIyeT
HMHTEPIPETHPOBATH KaK JTOKa3aHHBIC IIPHUNHHBIE 3 (D(EKTHI.

3akmoyenne. CoBEpIICHCTBOBAHNE TpHaXka TpeOyeT OJHOBPEMEHHOU CTaHIAPTH3AIMHA aJITOPUTMOB, 00YYeHHS
MepCcoHalla, ONTUMH3ALMI IPOIECCOB BHYTPU OTAEICHHUS U MOBBLIIICHUS IPOMYCKHOW CIIOCOOHOCTH CTAIMOHAPA.
Hudpossie pemeHns TODKHBI JOMONHATH KIMHIYECKoe pemenre. HeoOXonuMel poCneKTUBHbIE NCCIETOBAHUS U
€IMHBIE OTIePaIIOHHBIC TIOKA3aTE)H B JIOKAITLHOM KOHTEKCTE.

KiioueBble ci10Ba: HEOTIOKHAS MEIUIIMHCKAS TIOMOIIb; TPHAXK; OTACICHHE HEOTIIOKHON MOMOIIY; MEPerpy3ka;
TIPOIOJDKUTEIBHOCTE MPEOBIBaHUS, 0€30T1aCHOCTh MAIMEHTa; MAIMHHOE OOyUeHNEe; NCKYCCTBCHHBIM HHTEIIICKT;
Ka4eCTBO MEIUIITHCKOM MOMOIIIH.

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

Moiynbayeva Sh.M. 1, Asan A.M. * Atymtaikyzy A.%, Anarbek A.M. ¢, Karataev M.M. 2
! Kazakhstan Medical University “KSPH”, Almaty, Kazakhstan
2|.K. AkhunbaevKyrgyz State Medical Academy, Bishkek, Kyrgyzstan
* Correspondingauthor

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 arrivaland routing. Crowdingwas associated
with prolonged length of stay, delays, and adverse outcomes. Machine-learning and large-language models may support
decisions, but currentevidence favors their use as adjuncts rather thanreplacements for trained clinical assessment.
Discussion. Triage performanceis not determined by a single scale oralgorithm. It depends on staffing, bed availability,
timely consultationand testing, patient-flow management, and safe technology implementation. Because theevidence 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
localstudies 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.

Kipicme KOHE MEJIMIMHAIIBIK KbI3METTEPMEH KaJllbiFa
Kenen wMenumuHANBIK KOMEK JEHCAYJbIK Olpreil KaMTyAbl KaMTamMachl3 €Ty/I1H HeTi3r1
CaKTay JKyHeciHIH axpIpaMac Kypamaac 6er TeTIKTepiHiH Oipi Oonemm Tabwmansl [1,2].
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Kenen kemexk OeniMIepiHiH mIaMaaaH ThIC
KYKTeTyl HalueHTTepaiH 001y Y3aKThIFbIHBIH
y3apybIMEH JKOHE  OJIIM-XKITIM  KayHiHIH
apTybIMEH OailyTaHBICTHI 0OJTyBl MYMKIH [3,4].

JlorocnutanbabIK Oaranay, MarueHTTl
TachIMajjay HEeMece TachMalllamMay TYpasibl
IIEIIM KOHE TeJle(OHIBIK TPUaX CTallMOHapFa
TYCETiH aFbIHFa dCeP €TETiH MaHbI3/1bI Oy bIHAAD
O0oneim TabbUTanbl [5,6]. Omap pecypcrapipl
HEFYPJIBIM YTHIMIbI 007yTe KOMEKTIpreHIMEH,
Kayimnci3 MapuipyTray  MEH KeHiHT1
OakpUIayABIH HAKThl KPUTEpHINIepiH Tajamn
erenl.

Kenen kemek OeniMIepiHe KUl KYTIHY JKOHE
ayblp HayKacTapblH JKOFAphl YJECl MalyeHtT
arblHBIH  KypJAeleHnipin, Oemimue Oomy
Y3aKTBIFBIH apTTHIPYBl MYMKIH [7,8]. OcbiFan
OaillaHbICTBI ALMEHT JKaf1alibIHBIH HALLIApIIay
OenrulepiH  yakKTBUIBI ~ aHBIKTAy  JKOHE
IIYFBUIABIKTEL  Ayphic  Oaramay MaIlUeHT
KayiNCi3JiriHiH HEri3ri IMmapTTapbiHBIH Oipi
6o0JbIM Kasia 6epei.

Tpuaxk mauueHTTepAl MEJUILMHAIIBIK KOMEKTIH
HIYFBUIABUIBIK J9pekeciHe Kapall OacTamkpl
CyphINITay YyIepicli peTiHae CTaHAapTTaFaH
KyHenepMeH KoHe KIMHHUKAIBIK OaramayMeH
Ky3ere achelpbuiajibl. Pecypcrapsl mekreyini
oprtara OeHiMJeNreH xyienep, TepeH OKBITY

KOHE  MAIIMHAJIBIK  OKBITY  MOJENbAepl
TPUAXIBl KOJIAYABIH OPTYPJIl TICULAEPIH
YCBIHAbI [9-11].  Anaiina OJIapbH

HOTWOKEJIUTIrT JepeKTep camachblHa, CBHIPTKbI
BalUJAlUAFA JKOHE KIMHHUKAIBIK IKYMBIC
yIepiciHe TYPBIC SHTI3LTy1HE TOYEIII.

COHFBI KBUIIAPBI )KEJIEIT METUIITHAIIBIK KOMEK
OeJ1iMAepiHIH IaMaJaH ThIC KYKTeIy1 XKy HemK
cunatka wue Oonnapl. JKykreMeHi enmey
UHAEKCTepl MEH Oip OpTAaNBIKTHI 3€PTTEYIIEP
CYpaHbIC TIleH Kojga Oap pecypcrap
apachIHIaFbl TCHIePIMCI3AIKTIH KYTY YaKbIThIH
KOHE eMJliey YAEpICIH  KHUBIHAATATHIHBIH
kepcereni [12,13]. ConaplKTaH mMamueHTTeP Il
CYpBINITaY XbULAAMJIBIFbIHA JKOHE OJapJIbiH
XKeaea MEIUIMHAIBIK KOMEK OesiMaepiHie
00J1y Y3aKThIFbIHA 9Cep €TeTiH (haKTopJiapbl
Tanjay epeKiie e3eKTUTIKKe ue.

3epTTeyAiH MaKcaThl — XKeJlell MeIUIHUHAIbIK
KOMEK KepceTy Ke31H/e TpHUaX
KbUTaMIbIFbIHA KOHE HNalUeHTTePAIH
Oemimmiene 00Ny Y3aKTHIFBIHA OCEP E€TETIH
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dakropiapra apHaJFaH 3aMaHayH oJe0u
JIepeKTepai, HEri3iHeH 2021-2026
KBUTIapAaFbl )KapUsUTaHBIM AP AbI TAJIIAY .

F bLiIbIMU KaHAJIBIFBI

Byn  monyablH = FBUIBIMH  JKQHAJIBIFBI
KJIMHHUKAJIBIK aybIPJIBIK, YaKbITTBIK JKaF1aiisap,
KaJpJIbIK JKOHE TOCEK-OPBIH pPEeCypCTaphl,
JIUATHOCTUKAJIBIK YAepicTep, MapUIpyTH3aIHsI
XKoHE MU PIBIK MICTIIMISP TYPaJIbI IepeKTep/Ii
TpUAX O KbUIIAMIBIFBI MeH Oeiimae Oory
Y3aKTBIFbIH TYCIHIIPETIH O1pTyTac KypbUIbIMEA
Oipikripyinae. KyMbIC *KaHa >KUBIHTBIK oCep
KOPCETKIIIIH ecenTeyre eMec, AdJeiaeper
KalTaJaHAThIH 3aHIBUIBIKTAPIbI, 9]1iCHAMAIBIK
HIEKTEYJIEep/l KOHE JKeJeln KOMEeK >XyieciH
Oackapyra apHaJIFaH MPaKTUKAJIBIK
OaFbITTap bl aHBIKTAYFa apHAIIFAH.
MaTtepuaJjiap MeH daictep

oy nu3aiiHbI

KyMmbIc KypBUIBIMIAJFaH i3€y 2JIeMEHTTEpI
O0ap aHaTUTUKAIBIK HAPPATHBTIK  IIOIY
dbopmaThiHIA OpPBIHAANIBL.  3epTTEYJIEP/iH
JU3alHBI, KITUHUKAJIBIK OPTAChl, KOJIAaHbUFaH
TpUAX HEMECE KYKTeMe KOPCETKIIITepi XKIHe
HOTHXKeNepi alTapibIKTan opTeKTl
OONFaHIIBIKTaH, CTAaTUCTUKAJIBIK OipIKTIpY
KYPri3UITeH JKOK; JEpEeKTep TaKbIPBIITHIK
camnanblK CHHTE3 apKbUTbI KOPBITHIHIBUIAH/IBI.
AKnapar Ke3/epi ’koHe i31ey CTpaTerusicbl
Freuteimu xapusmansiMaapasl i3aey PubMed,
Scopus, Cochrane Library sxone Google
Scholar nepexkopnapsiaa xyprizingi. Herisr
Hazap 2021-2026 KbLJIJ1ap 1aFbl
KapusUIaHBIMIapFa ay1apbUIIbl, TAKBIPBITITHIH
OTICPAIMSIIBIK KOHE 9/IICHAMAJIBIK HETi3/1epiH
CUTIATTANTBIH JKEKEJIETeH ePTEePEK KYMBICTap
KOHTEKCT peTiHe caKTan bl [31ey GapbichHIa
“triage”, “emergency department”, “length of
stay”, “emergency overcrowding”, “patient
safety”, “triage systems”, “START”, “SALT”,
“MTS”, “machine learning” xone “artificial
intelligence in triage” TepMHHIEpPI MeEH
0JIap IbIH KOMOHMHAIIUSITAP BT KOJIJAHBLIIbI.
IpikTey kpuTepuiiaepi

[Honyra amaMmpaapra >Kypri3ulr'eéH TYMNHYCKA
3epTTeynep (pPeTPOCHEKTHBTI, MPOCIEKTHBTI
YKOHE KOTOPTTHIK), )KY el Ioynap MeH MeTa-
Tanuaynap eHrizinai. XKapusiaHeMaap xKeen
KoMEK OeJTiMIHIeT] TpUaX, 00 TIMHIH ITaMaJIaH
TBIC JXYKTEY1, KYTY YaKbIThI, 00y Y3aKTHIFbI,
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MapLIpyTHh3anus, KaJIpJIbIK JKOHE COHIBIKTaH ATHUKATBIK KOMUTETTIH MaKYIIAybI
IMATHO CTUKAJIBIK dakropiap, MAIMEHT MEH JKaHa aKMapaTTaHIbIPbUIFaH KeJIICIM ary
Kayincizmiri Hemece HUQPIIBIK MIenrim aepai Tajarm eTiaMel.

KOJITay  MOceseNiepiHiH  KeMiHae  OipiH Hotu:xesep

Oaranmaysl THic Oonapl. Tpuax OeH xenen
KOMEK YJIepicTepiHe KATBICHI KOK KYMBICTap,
peNaKkIVsUIBIK ~ MaTepuanaap,  IKeTKUTIKTI
OIICTeMENIK HEMECEe HOTHUKEITIK JEPEKTEPi KOK

KapusJaHbIMJap  KOHE  TOJIBIK ~ MOTIiHI
Oaranayra KOJDKETIMCI3 Makasanap
IIbIFap b1 ABI.

KapusnanbiMaapabl ipikTey KoHe
AepeKTepAi CHHTe31ey

TaxpIlpeiliTap MEH aHHOTANMsIAp OacTamKel
COMKeCTIKKe OaraaHBII, BIKTUMAaJ PEJIEBaHTTHI
MaTepuaIgapAblH TOJIBIK MATiHI Kapayabl. Op
KapUsUlaHBIMHAH ~ 3€pTT€y OpTachl  MeH
IW3aliHbl, TANUCHTTEp  Hemece  OeJiM
cUMaTTaMalapbl, TPUaX koHe 00Ty Y3aKTHHbI
KOPCETKIITEPI, YWBIMTACTHIPY IIBUIBIK
¢dakropiap, Heri3ri acconuanusiap >XoHe
oJliICHAMAJTBIK HIEKTeYJIep ecCKepuLl
KopbIThIHIbI carajbIK Tajjgayra 46
KapUsTaHBIM €HTI31I/T1.

Heri3ri :xoHe KOCbIMIIIA HITHKeJIEP

Heri3ri HoTHXKeNep TPUaXKIbl OTKI3Y YaKbIThIHA
HEMECE JKbUIJaM/IbIFbIHA JKOHE JKEeJeNT KOMEK
OeniMiHge OO0y Y3aKThIFblHA OaiJIaHBICTHI
dakropaap 6onael. KocekiMima HoTwKeIepre
0eJIIMHIH Il1aMaJlaH ThIC XYKTENY1, KYTY JKOHE
JINAarHOCTUKAJIBIK-EMIIK KigipicTep,
rOCIUTAIU3alUsl HEMECe aybBICThIPYy, KaiTa
KYTiHY, KOJaiichl3 OKUFaIap, KbICKa Mep3imi
HEeMece aypyXaHaillliK eJiM-KITiM, COHai-
aK U PIBIK menriMaepai  KoJiuay
MO/IEJIbJIEPIHIH KOPCETKIITEPI KipIi.
Kayincizaik kepcerkimrepi

[llony WHTEPBEHUUANBIK 3€pTTEy OOJBIT
TaOBUIMANIBI )KOHE KaTBICYIIBIIApFa TIKEJICH
ocep eTy oKyprisuiren xok. Kayincizgik
MalueHTTepre KaTbhICTHI KapusIaHFaH
HOTHKEIIED KifipicTep, KIMHUKAJBIK
HalapJay, KaiTa )Kyriny, 0eJiMae y3aK KyTy,
KOJIAMChI3 OKHUFallap KOHE OJIM-XKITIM —
apKpUIbI OarajaH bl

ITHKAJBIK aCHEeKTijIep

Kymeic TEK OYpBIH JKapusiTaHFaH
arperaTTajifaH JIepeKTepre Heri3aensi, KaHa
KaTBICYIIbIIap TapThUIFAH XKOK kKoHE nepbec
M€ IUIIHHAIIBIK aKmapar OHIEIMENL
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IoJty MaTepHaIIaAPbIHBIH KA bI
CHIATTAMACHI

EHrizinren 46 sxapusutaHbIMIbI TAIAY HKEICIT
MeIULNHAIIBIK KOMEK OenimMaepiHae
TPUQXKIBIH POJII MEH MaIMeHTTEPAIH 0oy
Y3aKTBIFbIHA 9CEP €TETiH (akTopJiap Typajbl
3aMaHayM JEepeKTep.ii )Kyiheneyre MyMKIHIIK
Oepai. JKyMmbIcTap pETPOCHEKTHBTI KOHE
MPOCHEKTUBTI OaKpUIAyJBIK 3€pPTTEYJIEp/,
VITTHIK KOHE KOIOPTAJBIKTHI TajlIayJapipl,
JKYHEIT1 moTyaap/pl, MeTa-TalIayIap/bl KoHe
UG PIBIK MOJIEIbIep Il BaJIAIANHSIIAY
3epTTeyIepPiH KAMTHIIBL.

Tpuax, mamMaaaH ThIC KYKTeJIy sKoHe
NMAIHEHT aFbIHbI

[[lamaman  ThIC OKYKTedayai OaraialThiH
WHACKCTEp MEH O6JIiM KYMBICHIH Tajay
KypaJI1apbl TPHUAXKIBIH KBLIJ1aM IBEBI

MalMEeHTTEep CaHblHA FaHAa €MEeC, TOCEK-OpbIH
KOJDKETIMILTITIHE, 06JIMHIH 6 TKI3y KaOilIeTiHe
KOHE TIAIIMECHT aFbIHBIHBIH YWJIECTIpLIyIHS
Toyenai ekeHiH kepcerti [14,15]. Bomy
Y3aKTBIFbIH Oackapy XKyHenepi, >KekelereH
KIIMHUKAJIBIK KaFaiaap  arel HOTHXKET e HKoHe
VATTHIK JEpeKTep MalMeHT IeH aypyxaHa
CUIMaTTaMaJlapblHBIH KiAIpiCTEp MEH ©eJiM-
XKITIMMeEH OailylaHbIChiH cunaTTaiabl [ 16—18].
Pecypcrap TanmbuibEbl JKarganblHAA TPUAK
€H ayblp NalueHTTepre OachIMABIK Oepymi
KaMTaMachl3 eTenl JKOHE KYHEHIH
MYMKIHIIKTEpIH  YTBIMIBI  TaijganaHyra
MyMKiHAiKk Oepeai [19]. Illamanman ThiC
KYKTeNnyaiH ceOenrepi MeH OHBI asaity
CTpaTerusiapbiH TalaraH I0JTyTap
TUIMAUTIKT1 aKCapTy YIIIH Kipic, 1IIKI yAepic
KOHE IIbIFapy Ke3eHIEepiHe KaTap acep €Ty
Ka)XeTTiriH kepcereni [20,21].

Empey i keuriryi, Meiiprepiep Tam 00yaTbH
YHBIMAACTHIPYIIBIIBIK ~ KEIEpruiep  yKoHe
VATTHIK JAeHreineri 00Ny  Y3aKTHIFBIHBIH
TUHAMHUKACHI KITMHHUKAJIBIK MISIIIMHIH,
OPBIHJAIYbI 0eiMHIH OnepalusIIbIK
JKaraaiibiHa Ty eIl eKeHIH KkopceTeai [22—24].
OpTYpJl enjepieri 3epTTeyjiep MEH cama
CTaHIApPTTapbl MAIlMeHT  CHUMAaTTaMaJapbl,
MEIUIMHAIIBIK ~YHBIM  pPECcypcTapbl  KOHE
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MapIIpyTTapAbIH y3aK 00JIyMeH OaiIaHbIChH
pacTaiinsl [25-27].

Kenen kemexk OemiMAEpiHIH MIamMaaaH ThIC
KYKTENy1 KOJIAaWChI3 HOTHIKEJIePIiH MaHBI3IbI
Mapkepi00bIn Kasia 6epei. 3eprreyiep oernm
JKYMBICBIHBIH JKETKUTIKCI3 OTKI3y KaOileTiH
y3aK OosymeH, JIMAarHOCTHUKAIaFbl
KiTIpICTepMEH, TMepCcoHal  KaObULIaNThIH
KYKTEMEHIH apTybIMEH >KOHE MeEIMIIMHAIIBIK
KOMEK carnachbiHBIH TOMEH/ICYIMEH
OaitmanbicThip b [28-30].

Bouty y3aKThIFbIHA dCep eTeTiH
(axTopaapabiH Heri3ri TonTapel
XKapusmansiMaapasl Tajay 001y Y3aKThIFBIHA
ocep eTeTiH (QakropiapiasiH Oec TOOBH
aHBIKTayFa MYMKIHIIK Oepai. bipinmi Tomka
MAlMeHT CUMaTTaMalaphl )KaTaabl: erae JKac,
KOFapbl KOMOPOUWATLIIK, ayblp KIMHUKAJIBIK
XKarjgal, CUMNTOMIAPAbIH V3aKTHIFBI JKOHE
KaTtap KypeTiH aypyraap [29,30]. Exinmri Tom
YaKBITTHIK JKOHE IKOJIOTUSUTBIK (aKTOpIapMeH
OalIaHBICTBI: TYHI1 aybICBIMAApP, IEeMAlbIC
XKOHE MEpEKE KYHJIeP1, MayChIMIbIK ay bITKyJIap
*oHe 06JIIMHIH JKaJ bl )Kykremeci [28].

Y i TON YUBIMIACTBIPY IIBUIBIK
cumaTraMaiapabl KaMTHIBL: MEIHUIUHATBIK
YWBIM JIeHreHi, KaJpIbIK KaMTaMachl3 €Ty,
MAlMEHTTEeP MEH MEUIIMHA KbI3METKEPIIePIHIH
apaKaThIHACHI, KOHCYJIbTAIMSIIAPIBIH KETIiryl
KOHE TOCEK-OPBIH KOPBIHBIH KOJIKETIMIUIIN
[29]. TepTiHmi TON AUATrHOCTUKAJBIK-EMJIIK
yaepictepMeH OaillIaHBICTHL:  3€PTXaHAIBIK
KOHE  acHamnThlK  3epTTeyliep  KeJiewmi,
KOMIBIOTEPJIK  TOMOTrpadus  KaKeTTLTITI,
HOTHKEIEPIl KYTY HKOHE Oeuinl
MamaHJapAblH KaTeicysl [30]. becinmi ton
MAlMEHTTIH TYCY TOCUIIMEH AaHBIKTAIAIbL
KeJIeJ )KOpJEMMEH KEeTKI3UIreH Hemece 0acka

MEKEMEJICH  aybICTBIPBUIFAH  IMAIIHCHTTEP
JKaFJalbIHBIH aybIPJIbIFbIHA )KOHE KCHEUTLITeH
NIUATHOCTUKA  KAXKETTUIIriHe  OailaHBICThI

OemnimMJie y3aK 60J1ybl MYMKIH [29].

¥3ak 00,1y MOcCeJIeCiH 3epTTeTeH Ky el Moy,
VITTBIK OHE OIp OpPTAIBIKTHI Taaaysap
manueHT  QakTopyiapbl MEH  YHBIMIBIK
KeJlepriiepaiH ©3apa OpeKeTTeCETIHIH KOPCETTI
[31-36]. Hotmwxkenep TpuaxaplH KeLIiryi MeH
007y Y3aKTHIFBIHBIH YJIFAIObl KOM(aKTOPIbI
CUIIAaTTa CKEHIH XoHEe Oip FaHa KOPCETKIIINeH
TYCIHAIPUIMENTIHIH alKbIHAANIBI.
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Hudpasik memimMaepai Kogay

AllaM MEeH JacaHIbl HHTENJEKT OarachH
CANIBICTBIPFAH  3€pTTEYJiep YJIKEH TULIIK
MO/JIEeNIbJIEp MEH aITOPUTMIEPAIH KINHUKAJIBIK
IIYFBUIJIBIKTBL  KIKTEYTre KaOUIeTTI EKEeHiH,
OipaKk oOJapIblH HOTIKENIEepl TalchlpMara,
CHTI3UITEH JIepeKTepre >KOHE 3TalIOH[BIK
Oaramayra Toyenai ekeHiH kepcetTi [37,38].
CoHnppIKTaH oJlapabl ABTOMATThI
aTMAaCTBIPYIIBI eMeC, KIMHUKAIBIK IIeTIiMI
KOJIJTaUTBIH JKOHE MIHIETTI Typae
BallUJAlUsIIAHATBIH KYpall peTiHae KapacThIpy
OPBIH/BI.

Tanakplay

Heri3ri HOTH:KeJIep KdHE HHTEPIPeTAIUA
ATBIHFaH JIepeKTep Kelel MeIUIIMHAIBIK
KOMeK  OesiMAepiHiH  THIMIAUIINT  TeK
MAUUEHTTEPA1H KIMHUKAJIBIK ayBbIPJIbIFbIMEH
FaHa eMec, JKalIbl JICHCAyJBIK CaKray
KYHECIHIH YUBIMIACTHIPY IIBUIBIK
KYPBUIBIMBIMEH aHBIKTAIATHIHBIH KOPCETE/I
beniMHeH KapkbplHABI Tepanus OeJiMiHe
aybpICTBIDY  YaKbITBl  MEH HOTHXKeNep
apachIHJarbl OaiylaHBIC aypyxaHa IIIiHIer
MapHIIPYTTBIH TPHAXKIAAH KCHIH 1€ TaI[UeHT
Kayinci3iri yiiH MaHbI3/Ibl €KeHIH KopceTel
[39]. OnepanusnbIK TYpFbliaH 001y Y3aKThEbI
Kipic  KelieMi, JIMarHOCTUKAIbIK  IIHMKII,
KOHCYJIbTAIMsI )KOHE TOCEK-OpbIHFa IIbIFapy
KEe3CHJICPIHIH JKUBIHTHIK HOTHXECl OO0JIbII
Ttabbutazst [40].

[Ilamanan THIC KYKTEIyAl TYCIHAIpYTE kKOHE
aJAbIH ana 00JKayFa apHaJIFaH TYCIHAIPUIETIH
MaIlIMHAJIBIK OKBITY MOJAEIBIEP1 pecypcTapapl
aNJIBIH aja J>KocmapjayFa MYMKIHIIK Oepyi
MyMKiH [41]. JlereHMEH MOJENbAIH KOFaPHI
JTUCKPUMHUHAIMSUTBIK KOPCETKIITI KITMHUKAIIBIK
nalJaHbIH aBTOMATTHI JOJI€i €MeC: ChIPTKBI
BaJTMIAINSA, OAUIIIK, I€PEKTEPIIH TOJIBIKTBFBI,
XKayarKeplUIuTik JKoHE IKYMBIC YyAepiciHe
BIKIaJIbI OaFaiaHybl THIC.

bananap Oemimaepinaeri 007y Y3aKTBIFbI
TypaJbl epeKTep KINHUKAIBIK ’Kac TOOBI MEH
JKEPTUTIKTI pecypcCThIK JKaFIaiabg
HOTWXKeJepre ocepiH  kepcereni  [42].
[IerrappuiraHHaH KeHiHT1 KalTa KYTiHY KayTi
[43] xoHe OemiMJie rOCTIUTATU3AIMSIHBI KYTII
y3aK KaJTyJIblH KIMHUKAIBIK HOTWXKenepi [44]
00J1y Y3aKTBIFbIH TE€K OTIEPAIUSIIBIK KOPCETKIIIT
eMecC, MaIlMeHT Kayirnci3airiMeH OailslaHbICTHI
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Mapkep peTiHIe KapacThlpy KaeTTiriH
KyIIeHTeIi.

IIpakTHKAJBIK MAHBI3bI

Tpuaxxknsl OHTAWJIAHABIPY CTaHIAPTTAFAH
CYpBINITAY ANTOPUTMIEPIH, KbI3METKEPIEPIH
TYpaKThl JAApJBIFBIH JKOHE  KIMHHMKAJBIK
[IENTIMHEH KeWIHI1 MapuIpyTThl XKeIeNIeTy Il
KaTap KaMTybl THIC. AybIp NalMEeHTTEP/l
XKeaea KoMeK 06TIMIHEH KapKbIHIbI Teparms
OeniMiHE YaKTBUIBI aybICTHIPY [45], Tecek-
OPBIH aFbIHBIH OacKapy ’KoHE KOTIKOMITIOHEHTTI
apayacylyiap TypaJibl )KUHAKTaJFaH IoJIezep
[46] Oemim imiHAeri e3repicTep aypyxaHa
JIEHreHiHIeT] OTKI3y KaOUIeTIMEH YHIeCKeH e
FaHa TYPAKTHI HOTH)KE OEpeTiHIH KopCeTe .
JlorocnuTadbAbIK JKOHE KAIIBIKTAH TPUAK
CTAlMOHApFa HEeTi3C13 TaChIMaJ1ay/abl a3aiTybl

MYMKIH, Oipak HAKTHI Kayinci3 ik
KpUTEpUIIIEpiH, Kaiita OaiinaHbicy
MEXaHU3MJICPIH JXKOHE cara ayJIuTiH TaJar
eTe/Ii. Hudpneik  kypangap  mIemnm
KaObu11aYy 1B KBULJIaM/IaTyFa
KOMEKTIpTeHIMEH, KJITMHAKAJIBIK
KayarnKepIIIik TMeH Kypaeli jKarmanmapibl
Oaranay JavpIHaaIran MeIUIHA

KbI3METKEPIiHE KATYBI THIC.

KywuTi skakTapbsl MeH HIeKTeyJIepi
[onyabIH KYWITI ’KaKTapblHA TOPT aKrapar
KO31H KaMTy, 3aMaHayHu >KapuslaHbIMJapFa

O0achIMABIK  Oepy  oHE  KIMHHKAJIBIK,
YaKBITTHIK, YUBIMIACTHIPYIIBUIBIK,
JAaTrHOCTHKAJIBIK, MapuIpyTTBIK JKOHE

TEXHOJOTHSUIBIK (haKTOpiap bl 6ip KypbUIbIMIA
tangay kataabsl. CoHbIMEH Oipre OYJI )KYMBIC
KyHeni Imoiny HeMmece MeTa-Tajjay eMec.
Xarrama AN IBIH aja TIpKEIMETEH,
JIEpeKKopJiapFa apHaJfaH TOJBIK  13JIey
KOJJapbl MEH 13[Iey HOTIDKEIEepiHIH OapJibK
KEe3CHJIK caHJapbl OacTamkbl KoJKa3z0ama
caKTaJMaraH, aj OapiblK Ju3aliHAapra
OippIHFall QopManabl cama Hemece KyHemik
KaTeJliK KypaJjbl KOJJaHblIMaraH.

Google Scholar i3meyi TONBIK KaiTaTaHbIMIBI
6onmaybl MyMKiH. EHrizinren 3eptreynep
MOMYJISIIUS, TPUAXK XKyheci, 06J11M KYPbUIbIMBL,
00Ny  Y3aKTBHIFBIHBIH ~ aHBIKTAMachl  JKOHE
HOTHXXeJep OoMbIHIIA alTapJIbIKTal OpTEKTI
O6onapl. bacrankel 3epTTeyliep MEH eKiHIIi
peTTiKk  moaynapAbl  Katap  KapacTblpy
NoJeNep/iH 1lIiHapa KalTanaHyblHa OKeyl
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MyMKiH. KemnrtereHn >xymbIcTap OaKpLIayJIbIK
OOJIFaHBIKTaH, ayBIPIBIK, 06JIM pecypcTapsl
XoHe Oacka apanac (akTropyiap aHBIKTaJIFaH
accolMaIusIapapl  TYCIHAIPYl  BIKTUMAI.
Kazakcran men Optanblk A3usifa KaTBICTI
JEpEeKTepAiH  IISKTEYJNUTrl  HOTHXKeJepal
JKEPTUTIKTI  JKyHere  Tikenedl — kemripyre
MYMKIHAIK OepMeiini.

OcwlI meKTeyaepai eCKepe OTHIPHII, HOTHKEIED
HAKTEI oip TpHUax [IKAJIACBIHBIH
apTHIKIIBUTBIFBIH JIQNICJIIEMENIl KoHe celer-
caJIapJbIK KOPHITHIHIBI )KacayFa apHaJIMaraH.
Omap OeniM >KYMBICBIH Oaranmay YUIH
KIMHHUKAJIBIK [IYFBUIABIKIIEH KaTap KYTy
YaKbITBI, KOHCYJIbTAIIUS MEH 3epPTTeY Kimipici,
TOCEKKE OpHANACTBIPYy, KalTa XKYTiHy >KOHE
Kayinci3fik HOTWXeNepiH Oipiiecin Oakpliay
Ka)KeTTIT1H KopCceTe/Ii.

KopbIThIHABI

Kaszipri ogebu mepexrepai Taigay TPHUaKIbIH
Keaen MEIUIUHATIBIK KOMEKTI
YHBIMJIACTBIPY/IbIH HETI3r1 3JIEMEHTI JKOHe
MalMeHT KayINC3AIriH KaMTaMachl3 €TYIH

MaHBI3[IBI  Kypallbl  €KeHIH  KepceTell
CypsiniTay THIMILTIT] JIMarHOCTHKA
YaKTBUIBIFBIMEH, MaUeHTTePI

MapuIpyTH3aUsATIAyMEeH J>KOHE KIMHHUKAJBIK
HOTHXKeJIepMEH OailTaHbICTHI.

Kenen komek OoniMiHAe MAIUEHTTEPIIH OOy
Y3aKTHIFBI  JKYHEHIH JKYMBIC  CaIlachIHBIH
WHTETPaAIbl KOPCETKIlI OONbIT TaObUIaIbI
JKOHE KITMHUKAJIBIK JKaFTaiIbIH aybIPIBIFHIMEH
KaTap MEIUIMHATIBIK YHBIMHBIH
YUBIMTaCTHIPY IIBUTBIK €PEeKIIEeTIKTEPIH
KepceTei. boiry yaKpITBIHBIH y3apy bl TaMajiaH
TBIC  JKYKTEJIyMEH, ©TKI3y  KaOLIeTiHIH
TOMEH/ICYIMEH JXOHE KOJANChI3 HOTHIKEIEp
KaymiMeH OaiIaHbICTHI.

Tpuak  KeUIJAMJBIFBIHA ~ JKOHE  Oomy
Y3aKTBIFBIHA ~ ocep  eTeTiH  (akropnap
KOIJICHIEWJII  CHIIAaTKa  HWe:  MaIMeHTTIH

KIUHHUKAJIBIK €PEeKIIETIKTEP1, YaKbITTHIK XKOHe
May ChIM/IBIK KaFJainap, KaJapJibIK JKOHE TOCEK-
OPBIH pecypcTapsbl, AMarHOCTUKAIIBIK Y IepicTep
xoHe MapupyTtuzauus. CoHapIKTaH Oip FaHa
CYyphIITay  IIKaJacChblH  EHrI3y  JKyHelik
KeJepriiepal »xkoimanabl.

Tpuax aNTOPUTMAEPIH CTaHAapTIay,
MEIUIMHA  KBI3BMETKEPJICPiHIH OUIIKTUIITH
apTThlpy, OeyiM  imHAeri  yAepicTepal
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OHTAWNaHABIPY, aypyXxaHa JeHreuinmer Keneci 3epTTeyiepie MPOCTIEKTHBTI
MAlMEeHT AaFbIHBIH Oackapy JKOHE IIellM KOMOPTANBbIKTBl  AW3aifH, Oipi3IeHipiiareH
KaOBIIIayibl KOJJAUTBIH TEXHOJOTHSIIAP/IBI YaKpIT KOPCETKIMITEpl, HAKTBhl Kayilci3iK
CaKTBIKIIEH €HT13Y XKeJe MeIUIMHATBIK KOMEK HOTIDKENIEpl JKoHE IUPIBIK MOIEIbIASPIIH
KYMECIHIH THIMAUIN MEH TYPaKThUIBIFbIH CBIPTKBI KJIMHUKAJIBIK BAJIM1ALUSCHI
apTTBIPYABIH OacbiM  OarbITTapbl  OOJbBII KOJIIaHBUTYbI THIC.
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Mynaaesiep KaKTbIFbICHI. ABTOPIAp MY AJeNep KAKTBIFBICHIHBIH KOK €KeHIH MOTIMISH/I1.
Kapxblaanaeipy. 3epTTey CHIPTKbI KapKbUTAHIBIPY aJIFaH KOK.
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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. Infectionsafety is critical in palliative care settings, where nurses have 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 appropriate 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 asavailable by all participants; regular IPC training was 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 1PC 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 mekmebi» Kazaxcmanovix meouyuna ynueepcumemi, Aimamut, Kazaxcman
2«Bamvic Kazaxcman dco2ap vt meduyunanvik konnedxci» KIIC, Opan, Kazaxcman
3« Kananvix namnuamusmix komex opmanvievly, Anmamol, Kazaxcman
LK. Axynbaes amvinoaesl Kvipeviz Memiexemmix MeOuyuHawix akademusicol, biwxex, Kvipeviz Pecnyonuxacul
® Anmamot K. K/CE IIDKK «Nel 7 kananoi emxanay KMK, Armamot, Kasaxcman

Kipicme. IlannuatuBTiK KeMek yHBIMIAapeHAA WHQEKIWSIIBIK KayilCi3AiK epekiie MaHBI3IBL MealOunkerep
MaIUEeHTTEPMEH XKoHE OMOJIOTUSIIBIK Ma TepUaIlApMEH TYPAKTHI Tikesel OaiiaHbicTa 00JIaIbl, COHABIKTAH 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 XKoHE PECYPCTHIK KaMTaMACKI3 €TUTYIH Oaranay, COHIan-aK
YKYMBIC OTLTIHE OalNaHBICTHI a HBIPMAIIIBUIBIKTAP/IBI 3€PTTEY.

MaTepuaynap MeH dicTep. 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, A JIMATHUBTIK/ XOCIIMCTIK KOMEK JKaFaaibHa OeiMaenai xxone Oec Menonkene
cbiHaKTaH oTki3inal. CayanHama 18 Oinim/xaOapmapiblk TapMarbiHaH, 15 Toxipube TapMarbHaH (I UXOTOMUSUIBIK
)KayanTap) )KoHe peCypCcTap/AblH KOJDKETIMaLUIiri 0eimMiHeH Ty pabl. CunartaMaibik cTaTicrika, ManH—Yurau U-Tecrti,
[MupcoHHBIH ¥ KpUTEPHill XKOHE KaKeT OoJFaH xxkarnaiina Ouinepain HaKTbl KpUTEPUAi KOJITAHBUTIBL

Hatukenep. binim/xabaprapibIkTerH oprama 6anst 14,6/18 Gomasl, GapibiK Ka THICYIIBI KeMiHe 9 0au )KUHA b, at
JKa bl 0aJu1 OOUBIHIIA )KYMBIC ©TUTI TOTITAPhI APACHIH/IA CTATHCTHKAJIBIK MOH/II  HBIpMAIIBUTLIK TipkeaMei. Toxiproe
6anbrapiH Mequanace! oTiti <10 xxeut Tonta 11 (IQR 10-12), an>10 xbeut tonta 14 (IQR 13-15) 6omast (p < 0,001).
XKexenereHn TapmaxTap OO¥bIHIIA alBIPMAIIBIIBIKTAD CTATUCTUKAIBIK MOHI OOJIFaH )KOK. AHTHUCENTHK, OTKIp 3aTTapra
apHaJFaH KOHTeHHepIep )KoHE TYCTICH KOITaJFaH KaJJbIK [1a KETTepi 0apJibIK Ka THICYIIIbI A KODKETIMJII ST KO P CeTUIIL
typakrel IPC okpITyBl YHBIMABIK pecypc perinme 28/32 (87,5%) xaTeicyblia kepceerince, cOHFbl 12 aiima IPC
OKBITYbIHaH oTKeHIH 19/32 (59,4%) menOuke x abapraipl.

KopbIThiHaBI. biniM/Xa0apaapibiK JeHIeHiHIH KOFa pbl 00ybIHA KapaMacTaH, )KYMbBIC ©TUT a3 MeI0OHUKeIep/Ie JKeKe
KOpPFaHBICKA KaTHICTHI OipKaTap ToxIpuOenepaiH OpbIHIaTybl ToMe Hipek 001161 HpicaHanbl KaliTagaMa TPEHUHITED,
CUMYJIALHUSUIBIK OKBITY OHE CTaHIAPTTHI CaKTHIK IlIa paNapbH XKyHeni 0akpuiay epcoHan Kayincizairi men |PC
TOXKIpUOECiH )KaKcapTyFa KOMEKTECY 1 My MKiH.

Tyiiinai ce3nep: MHOEKUNUTBHIK OaKpUIay; XOCIUC; MeIOUKeNep; CTaHIAPTTHI CaKTHIK IIa pajapsl; )KeKe KOPFaHbIC
KypaJaapbl;, K9CiOM IKCITO3UIIH.

OLIEHKA 3HAHUH, IIPAKTUYECKIX HABBIKOB 1 PECYPCHOM OBECITEUEHHOCTU
MEJICECTEP XOCIIMCA ITO ITPO®UTIAKTHUKE 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'TI na TIXB «I opodckotl yenmp nainuamugrou nomowuy Y O3 2. Anmamet, Armamet, 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 [1a IMEHTaMH 1 OMOJIOTMYECKUMH MaTepHallaMt, a COONIOICHNE CTaHIAPTHBIX MEP P €I0CTOPOIKHOCTH
Y IMYHOU 3alUTHI OTIpeneNsieT 0 e30MacHOCTh MEPCOHAIA M A IIHEHT OB.

Lean. OrieHUTE 3HaHUSY OCBEIOMIIEHHOC T, CAMOOIICHKY ITPAKTHK H PECYP CHYIO 00€CTIEIeHHO CTh MEICECTep X OCIIHCA 110
npoduiaktuke u kKoHTporo nHpekiwmii (1 PC), a Taroke M3yduTh pa3TUdus B 38 BACHMOCTH OT CTaXa pabOTHI.
MaTtepuaJibl u MeToabl. [IpoBeneHo nmonepeuroe (0 JHOMOMEHTHOE) HCCIIeIOBaHuE cpem 32 MeJicecTep XOCIuca B T
AJIMaTHI ¢ KCIIOJIL30BAHKEM alanTHpoBaHHOM aHkeTsl Tafere et al. (2024; PMCID: PMC10807260) [13]. Mactpyment
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 JUXOTOMHYECKHMHM OTBETaMH M OJOK pecypcHOi obecrnedeHHOCTH. Mcmob3oBamm
ommucaTelbHY0 cTaTHCTHKY, U-kputepuit Manna—YwurHm, > I[lupcona u TouHbIH Kpurepud Dumepa mpu
HEOOXOIMMOCTH.

PesyabsTaThl. CpegHuii 6aut 3Ha HUIW ocBeoMIEHHOCTH cocTaBui 14,6 u3 18; Bce ydacTHUIBI HAaOpamu He MeHee 9
0aoB, a CTATUCTUYECKU 3HAYUMBIX Pa3In4Mil 0011ero 6ama mo cTaxky He BbISIBIEHO. MeraHa CaMOOLICHKH MTPAKTHUK
coctasuia 11 6amwios (IQR 10-12) y meacectep co ctaxkeM <10 et u 14 6amioB (IQR 13—15) mpu craxke >10 et (p <
0,001). Pa3nuumst 10 OTAETBHBIM Iy HKTAM CTa THCTHYECKOW 3HA YMMOCTH HE TOCTHIITH. J[OCTYITHOCTD @ HTHUCEIITHKOB,
KOHTEHHEPOB JJIs1 OCTPHIX IMIPEIMETOB M IIBETHBIX MEIIKOB ISt OTXO JIOB YKa3aJIM BCE y4a CTHULEL peryisipHoe | PC-
00y4eHHe Kak 10 CTymHbI pecype otmetim 28/32 (87,5%), Toraa kak npoiitu |PC-o0y4enue 3a mocneauue 12 mecsiien
coobummmi 19/32(59,4%).

3akmoveHue. Beicokuii ypoBeHb 3Ha HUI/OCBEOMIICHHOCTH COYETAJICS C MEHEe Y CTOHIMBBIM CO ONTFOICHUEM Psizia Mep
JUYHOH 3aIUTHl Y MEICECTEp C MEHBIINM CTaeM. LleneBble MOBTOPHBIE TPEHUHTH, CHMYJIAIMOHHOE 00YYeHHe 1
MOHHUTOPHHT CTAHAAPTHBIX MEP MPEI0CTOPOKHOCTH MOTYT Y CHIIMTE 0€30MacHOCTb IIepcoHaa 1 ka yectBo | PC-mipakTuk.
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KioueBbie ci10Ba: HHGEKIIMOHHBIM KOHTPOJIb; XOCIIHC; MEJICECTPhI; CTAHAAPTHBIC MEPBI ITPE/I0 CTOPOKHOCTH; CPEJICTBA
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 criteria were 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 itemwas 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. I 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 aneedle-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 (@]

oo
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 <1 0-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 installedat 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
MPOUHGOPMHUPOBAHBI O HEJSIX U MPOIETypax UCCISTOBAHNS U 10 BKIIOUCHHS B HCCIIEIOBAHIC
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MPEJOCTABIIM MUCbMEHHOE WH()OPMHUPOBAHHOE cOTJacHe. YdYacThe ObLIO T0OPOBOJIBHBIM,
KOH(HICHIIMATBHOCTh O0ecTrieunBanach, Y4aCTHUKA UMEIH MPaBO OTKA3aThCs OT JalIbHEHINEro
ydacTus B Jr00oe BpeMs 0e3 Kakux-muOo mocienctBuid. McciemoBaHnue TPOBOIUIOCH B
COOTBETCTBUU C MPUHLIUNIAMH X EJIbCUHKCKOMN JeKIapaluu.

Be3onacHoCTh YYaCTHHKOB U KOH(QUIEHIHAIBHOCTH

HccnenoBanue npeaycMarpuBalio 3alI0JIHEHUE CAMOCTOATEIbHO aIMUHUCTPUPYEMOIM aHKEThI U HE
BKJTIOUAJIO0 KaKUX-THOO BMEMIATEILCTB UM H3MEHEHHH CTaHAapTHOW KIMHMYECKOMN MOM OIIW.
3amoHEHHBIE AaHKEThl BO3BpAllaIUCh HWHIMWBHUAYadbHO B 3aleyaTaHHBIX KOHBEpTax s
obecrneyeHnss KOHPUISHINAIBHOCTH U CHUKEHHSI pUCKA CUCTEMAaTHYECKOW OMIMOKU COLMaIbHON
xKenatenbHOCTH. [lepcoHanbHbBIE TaHHbBIE, TTO3BOJISIIOIINE HETIOCPEICTBEHHO WACHTH(PHUIIMPOBATH
YYaCTHUKOB, IIPU aHAIU3€ HE UCIIOIb30BAIUCE.

JocTymHOCTHh JaHHBIX

HaGops! naHHbBIX, TOTyYEHHBIE W/HIH IPOaHAIU3UPOBAHHBIC B pAMKaX HACTOSIIErO UCCIIe10BAHMS,
HE pa3MEIIeHbl B OTKPHITOM JOCTYII€, TOCKOJbKY ISl TaHHOTO HMCCJeA0BaHuUS HE ObUI CO3/aH
My OJTMIHBIN PENO3UTOPHIA MK (POpMaTBEHBIA MEXaHU3M 0OMeHa TaHHBIMU. OOe3TYEeHHBIE JTaHHBIC
MOTYT OBITh HPEAOCTaBIEHBI IO 0OOCHOBAHHOMY 3aIlpOCy IPH YCIOBUU OJI00pPEHHUS aBTOpaMH,
YUYPEKIECHUEM U OTBETCTBEHHBIM 3THUECKHUM KOMUTETOM.

DduHaAHCHPOBaHUE

HccnenoBanue He nojyyano BHEUITHENH (PUHAHCOBOM MO IIEPIKKH.

KonpumKT HHTEpecoB

ABTOPBI 3a5BISIOT 00 OTCYTCTBHU KOH()JIUKTa HHTEPECOB, CBA3aHHOTO C HACTOSIIUM
HCCIIEI0BAHUEM.
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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

108


mailto:damira.sausanova1996@mail.ru
https://orcid.org/0000-0003-4991-2898
mailto:delmira-555@mail.ru
https://orcid.org/0000-0001-8735-305X
mailto:vera2808@inbix.ru
https://orcid.org/0000-0001-8222-9834

A KOFAMObIK OEHCAYVYIIbIK CAKTAY

-

e — OBLUECTBEHHOE 34PABOOXPAHEHUE #1/2026
KSPH
PUBLIC HEALTH

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.

AOCTYIHOCTb 1 KAYECTBO MEJIULIMHCKOM ITOMOIIM KAK ITOKA3ATEJINA
YCTOMYNUBOCTU CUCTEMBI 3IPABOOXPAHEHUMA: Ob30OP JIMTEPATYPbI

BaiimypatoBa MLA.!, Typ:kanosa B.A.%*, 3aknoiana A.A.! maTtoBa Y .K.2
9 9 9 b
Basinosa A.',Canap A.M.*, Mbip3aTxan A.M.5
1 TOO « Kaszaxcmanckuii meouyurckuii yuusepcumem “BIIIO3 "y, Anmamel, Kazaxcman
Y YHU8EpC bt
2 Meaicoynapoonas wikoaa meduyurer Caspian University, Arvameot, Kazaxcman
3 o
TOO « Meduyunckuii yewmp ooxmopa Opwinbaesay, Llvivkenm, Kazaxcman
4 o o o
Kaszaxcruii nayuonanvhvlii meouyunckutl yuusepcumem umeru C.J1. Acghenousposa, Anmamol, Kazaxcman
I 0p0oOCKas ROTUKIUHUKANC7, Anmamul, Kazaxcman
* Aemop, 0 meemcmeeHHbl 34 KOPPeCcno HOeHYUio

AKTYyaJIbHOCTh. JIOCTYyITHOCTb U KaYeCTBO NEPBUYHOM MemKo-canuTapHoil nomouw (IIMCII) B0 TCS KII0YEBbIMU
JeTepMUHAHTAMI Y CTOMIMBOCTH CUCTEMBI 37ipaBOOX paHeHHsL. [leprimT kaip 0B, BEICOKas IpodeccHOHaIbHas Harpyska,
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HeloCTaTOuHAs S(PEKTUBHOCTh WCIONIB30BAHHUS PECYpCOB W TEPPUTOPHAIHHOEC HEPABEHCTBO —HPONIOIDKAIOT
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-
noaxona. [IpoanammsupoBaHbl peLeHsupyeMble Iy OJIMKALIUY, IPOrPaMMHbIE JOKYMEHTh BceMHpHOH opraHM3aLmMu
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,
OpraHU3AIHMOHHBIX,, TP PUTOPHATBHBIX H HOPMATHBHBIX (h)akTopoB. JlehrmnT Ka1poB 1 BEICOKas HAT Py 3Ka OTPaHIUHBAIIH
JIOCTYITHOCTB yCIIYT, 0COOEHHO B CEJIBCKOH MECTHOCTH. M130/1MpOBaHHBIE (PHHAHCOBBIE CTHMYITBI XA PAKTCPH30BAIINCH
OTpaHUYCHHBIM M HEO THOPOLHBIM 3 (h(PeKTOM, TOT/Ia KaK KOMIUTEKCHAs! Ka IpoBast IOJIMTHKA, COMAIBHAS 10 IePKKa,
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.

O0cy:xaenue. IlonydeHHble 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 U BKITI0YAET Ha OJIF01aTe IbHBIC HCCIIEIOBAHNS, 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 cornacoBaHHOro pa3BUTHS (DHMHAHCUP OBaHM,
KaIpOBOTO MOTCHIIMANA, OPTAHU3AIMOHHEIX ITPOIIECCOB U U (POBOii TpaHchopManiy. KoMIuiekcHast HOIMTHKa MOYKET
MIOBBICUTB Y CTOIMUMBOCTb IEPBUYHOIO 3BEHA U Y MEHBIIUTH TEPPUTOPUAIBHOE U COLIMAJIBHOE HEPaBEHCTBO.

KnoueBble cioBa. nepBuYHas MeIUKO-CaHUTapHAs IIOMOLIb; JOCTYIHOCTb MEIUIMHCKON IOMOIIM; KauecTBO
MEJIUIMHCKOM IMOMOIIM; KaJpOBBIIl IOTEHIMAN; CEeNbCKOE 3JpaBOOXPAHEHHE, LU(PPOBOE 31paBOOXPaHEHME;
TeJIeMEAMIIMHA.

MEJULINMHAJIBIK KOMEKTIH KOJDKETIMAUIII'T MEH CAITACBHI AEHCAVYJIBIK
CAKTAY KYUECI TYPAKTBUIbIF bIHbIH KOPCETKILITEPI PETIH/IE:
O/JIEBUETKE HIIOJIY

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 Xawixapanvig meouyuna mexme6i, Anmamoi, Kazaxcman
2 Opuinbaes 0apicepoiny meduyunanvix opmanvizoly KIIC, L viukenm, Kazaxcman
*CIK. Acgenousipos amvinoazol Kasax yimmuix meouyuna yuueepcumemi, Anmamet, Kaszaxcman
Ne7 kananvik emxana, Anmamol, Kazaxcman
* Xam-xabap anmacyea sxcayanmol agmop

Kipicme. Anraiikpl MeIUIIMHAIBIK-CaHUTAPUSIIBIK KoMeKTiH (AM CK) KOJKETIMA LI MEH canachl IEHCAYIIBIK CAKray
XKY#eci TYpaKThUIBIFBIHBIH HETI3T1 e TEPMUHAHTTApbI O0JIBIT Ta0bUIa b, Kap TanmbuIbIFeL, )KOFaphl KOCIOH KYKTeMe,
pecypcTapabl THIMCI3 TaiaiaHy ®oHe ayMaKThIK TEHCI3IK, 9Cipece ayblIIbIK KoHE IaFail aiiMakTap/a, Me TUIMHATBIK
KOMEKKE KOJKeTIMIUTIKT1 INEKTEY 11 )Ka JIFacThIpy/Ia.

Makcatbl. AMCK neHreiiinie MeMIMTHAIBIK KO MEKT1H KOJDKSTIMITUTINt MEH CarachlH aKbIHIAHTBIH HET13T1 K& PIKbUIBIK,
Ka IPJIbIK, YABIMIACTBIP yIIBUTBIK KOHE ITUPPIBIK (pakTopiap Typajbl IepeKTepli )KUHAKTAY XKHE 0JIapAbIH JICHCAYITHIK
caKTay JKYHecCiHiH TYPaKThUIbIFbIHA KOCATBIH YJIECIH OaFfanay.

Marepuasiap MeH dicTep. SCOPING-TaCin 3meMeHTTepi 6ap KYPhUIBIMIAIFAH HAPPATUBTIK 97¢OH 10Ty JKY Pri3ii I
PenieH3usinanaTeiH KapusianbiMaap, JYHHEKY3UIIK IeHcaylblK cakray YubIMbiHBIH, ObIJIY men B¥Y-HbH
OaFrmaprnaMalbk KykaTrapsl skoHe KazakctaH PecnyOnmMKkachHBIH HOPMATHUBTIK MaTepHaIaphl Taianasl. [3neynH
OaceiM ke3eHi 2017-2025 sxpuinapipl KaMTBIIBL, OyIIaH epTepek KaprsUlaHFaH )KeKeJIeTeH Heri3 KaJay bl J1ep eKKe3Iep
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 KOJDKETIMAUTIN MEH carachl Ka pKbUTBIK, Ka IPIBIK, YHBIMAACTHIPYIIBUTBHIK, 4 Y MAKTBIK YKoHE
HOPMATHBTIK (PaKTOPJapIbIH ©3apa bIKMaIbIMEH KaJbIITacThl. KaJp TammIbUIbFbl MEH JKOFa PBI )KYKTEME, acipece
ayBUIIBIK XKepliepie, KbI3METTEPAIH KOJKETIMIUTITH mekTe i, JKekenereH KapsKblUIbIK bIHTaIAHIBIPY I apajiapbIHbIH
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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
IU@PIIBIK CEPBUCTEP KOMEKTIH ca0aKTaCThIFBIH KaKCAPTYMEH JKoHE reorpaHsUIbIK KeJISeprulepai TOMEHIETyMEH
0aiinaHbICTEI OOJIIBL.

Tanxkpuiay. KomkeTiMALIiK HeH camaHbl >XKyHe >KYMBICBIHBIH OKIIAYJaHFAaH KOPCETKILITEpi eMec, OHbIH
TYpPaKTbUIbFbIHBIH 63apa OaillaHbICThI ©JIIeMIEp1 pEeTiH/Ie KapacThIpy Kaker. JlereHMeH nosenaep 6a3achl 9pTEKT1sKoHe
OaKpLIAYIBIK 3epTTEYNEP/], OaFaapIamMalbK Ky)KaTTap/Ibl KOHE CHIIATTAMANBIK eCCHTEP/l KaMTHIbL COHIBIKIAH
KOPBITBIHIBUIAP TiKeJ el ceOeTUTIKT eMec, )KYI/IGJIIK 6aI/IJIaHLICTap MEH HT13y 6aCI>IMIH>IKTapLH{ Kepce'rem
Kopsoithinabl. Cananst AMCK-re TeH KOJDKETIMIUTIK Ka PAKbUIAHIBIPY/IbI, Ka IPIIBIK 1€y TTi, YHBIMIACTBIPYIIBUIBIK
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 MEIUIHMHANBIK-CAHATAPISUIBIK KOMEK; MEIHITMHANBIK KOMEKTIH KOJDKETIMALTII
MEIUIMHAIBIK KOMEKTIH Calachl; KaAPJBIK dJICyeT; aybUIIBIK ICHCAYIBIK cakTay; HA(QPIBIK ICHCAYJIBIK CAaKIay;
TeJIeMeIUIIHHA.

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 urban and 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, andthe
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 hasgrown 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 unequal access to servicesin ruralareas, 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.

STRENGTHSAND 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.



/ KOFAMObIK OEHCAYVYIIbIK CAKTAY

)7 ~adl OBLUECTBEHHOE 30 PABOOXPAHEHMUE #1/2026
KSPH PUBLIC HEALTH

REFERENCES
1 World Health Organization. Global strategy on human resources for health: workforce 2030.
Geneva: WHO; 2016. Available from:

http://www.who.int/hrh/resources/russian_global_strategyHRH.pdf.

2 World Health Organization. WHO guideline on health policy and system support to optimize
health worker programmes. Geneva: WHO,; 2018. Available from:
https://www.who.int/hrh/resources/19-091-WHOGuidelines-ru.pdf.

3 Burdastova YuV. Problems of human resources development in healthcare. Probl Sotsialnoi Gig
Zdravookhranenniiai Istor Med. 2020;28(Suppl):1162-1167. doi:10.32687/0869-866X-2020-28-s2-
1162-1167.

4 World Health Organization. Global spending on health: rising to the pandemic’s challenges.
Geneva: WHO; 2022.

5 Ashenov SA. Analysis of awareness and accessibility of medical care among category 4 patients
at the primary health care level. Medicine. Science and Education. 2025;(Special issue):172-178.
doi:10.24412/1609-8692-2025-0-172-178.

6 Perkhov VI, Gridnev OV. Lessons of the COVID-19 pandemic for public health policy. Current
Problems of Health Care and Medical Statistics. 2020;(2):206-222. d0i:10.24411/2312-2935-2020-
00043.

7 Orlov AE, Eremeev AE, Proshina OA, Podusova TN. Contemporary approaches to the quality of
medical care. Science and Innovations in Medicine. 2022;7(2):116-123. doi:10.35693/2500-1388-
2022-7-2-116-123.

8 AksenovaEl, BeschetnovaOV. Indicators of accessibility and quality of medical care ensuring
population satisfaction in different countries: expert review. Moscow: Research Institute of
Healthcare Organization and Medical Management; 2021.

9 World Health Organization. Global strategy on digital health 2020-2025. Geneva: WHO; 2021.
10 Omelyanovsky VV, Maksimova LV, Tatarinov AP. Foreign experience in financing and
organization of healthcare systems. Finansovy Zhurnal. 2014;(3):22-34.

11 Banin IN, Konovalov OE, Shulaev AV, Breusov AV. Medical and organizational aspects of
optimizing the work of an emergency hospital admission department. Bulletin of Modern Clinical
Medicine. 2024;17(6):128-133. d0i:10.20969/VSKM.2024.17(6).128-133.

12 Matsaeva AZh. Healthcare system as a factor of socio-economic development. Innovative
Economy: Information, Analytics, Forecasts. 2023;(3):51-55.

13 Akhmeduev ASh. Problems of healthcare development and reform imperatives in Russia and the
regions. Regional Economics: Theory and Practice. 2018;(5). Awvailable from:
https://cyberleninka.ru/article/n/problemy-razvitiya-i-imperativy-reformirovaniya-
zdravoohraneniya-v-rossii-i-regionah.

14 Petrov VA. Healthcare reforms in the context of social policy. Economy and Society.
2020;11(78):1115-1125.

15World Health Organization. WHO guideline: recommendations on digital interventions for health
system strengthening. Geneva: WHO; 2019.

16 Glezer MG, Polyarnaya NG, Fomina TA, Vlasov YaV, Babkova NV. Quality and availability of
health care for patients with cardiovascular diseases. Cardiovasc Ther Prev. 2023;22(4):3534.
doi:10.15829/1728-8800-2023-3534.

17 Kalininskaya AA, Son IM, Shlyafer SI. Problems and prospects for rural healthcare development.
Probl Sotsialnoi Gig Zdravookhranenniiai Istor Med. 2019;27(2):152-157.

18 Katkova IP. Russian healthcare in the context of achieving universal access to services by 2030.
Population. 2020;(1).

19 Polukhina MG. Accessibility of medical care in rural areas as a key element of sustainable
development. Regional Economics: Theory and Practice. 2019;(2).

120



. A KOFAMAbIK AEHCAYIbIK CAKTAY
e — OBLLIECTBEHHOE 3[JIPABOOXPAHEHUE #1/2026
KSpP PUBLIC HEALTH

20 Marinkin 10, Kondyurina EG, Aksenova EA, Pushkareva EA, Sokolov SV, Latukha OA.
Improving regional healthcare personnel policy. Regionology. 2020;(3).

21 Nauryzbaeva AA, Kyrykbaeva SS, Kausheva AA, Meshchanov GT. International experiencein
developing healthcare workforce policy in rural areas. West Kazakhstan Medical Journal.
2020;(2):62.

22 World Health Organization. Health workforce policy and management in the context of COVID-
19 response. Geneva: WHO; 2020.

23World Health Organization. Retention of the health workforce in rural and remote areas:
systematic review. Geneva: WHO; 2020.

24 Australian Institute of Health and Welfare. Rural and remote health. Canberra: AIHW; 2025.

25 Arredondo K, Touchette HN, Hahn S, Vincenti M, Watts BW. Programs addressing rural
physician shortage in the USA: a narrative review. J Gen Intern Med. 2023;38(Suppl 3):916-922.
26 Struber JC. Recruiting and retaining allied health professionals in rural Australia. International
Journal of Allied Health Sciences and Practice. 2004;2(2).

27 World Health Organization. Increasing access to health workers in remote and rural areas through
improved retention: global policy recommendations. Geneva: WHO; 2010.

28 Buykx P, Humphreys J, Wakerman J, Pashen D. Systematic review of effective retention
incentives for health workersin rural and remote areas: towards evidence-based policy. Aust J Rural
Health. 2010;18(3):102-109. d0i:10.1111/j.1440-1584.2010.01139.x.

29 Stagnitti K, Schoo A, Dunbar J, Reid C. Intention to stay amongallied health professionalsin rural
regions. Journal of Allied Health. 2006;35(4):226-232.

30 Doshannikova OA, PozdeevaTV, Filippov YuN, Khlapov AL, DoshchannikovDA. Social portrait
of the modern rural physician. Social Aspects of Population Health. 2020;(1).

31EsuEB, Chibuzor M, Aquaisua E, Udoh E, Sam O, OkoroaforS,, etal. Interventions for improving
attraction and retention of health workers in rural and underserved areas: a systematic review of
systematic reviews. J Public Health (Oxf). 2021;43(Suppl 1):i54-i66. d0i:10.1093/pubmed/fdaa235.
32 Murphy GT, Goma F, MacKenzie A, Bradish S, Price S, Nzala S,, etal. Training and deployment
policies for humanresources for health in rural Africa. Hum Resour Health. 2014;12:72.

33Liu X, Dou L, ZhangH, Sun Y, Yuan B. Context factors in strategies for improving attraction and
retention of rural health workers. Hum Resour Health. 2015;13:61.

34 Hazarika I. Health workforce availability and distribution in India. WHO South-East Asia Joumal
of Public Health. 2013;2(2):106.

35lyengar S, Dholakia RH. Specialist services in rural public health systems for maternal and child
health. Ahmedabad: Indian Institute of Management; 2015.

36 Singh A. Shortage and inequalities in specialist distribution in Uttar Pradesh. BMC Health Serv
Res. 2019;19:331.

37World Bank. Urban population (% of total population) — Kazakhstan. Available from:
https://data.worldbank.org.

38 Scheffler RM, Campbell J, Cometto G, et al. Forecasting imbalances in the global health labor
market. Hum Resour Health. 2018;16:11.

39 Sibbald B, McDonald R, Roland M. Shifting care from hospitals to community settings. J Health
Serv Res Policy. 2007;12(2):110-117.

40 Pantenburg B, Luppa M, Konig HH, Riedel-Heller SG. Determinants of physician shortages in
Germany. BMC Health Serv Res. 2019;19:812.

41 Organisation for Economic Co-operation and Development. Health workforce policies in OECD
countries. Paris: OECD Publishing; 2016.

42 ScheidtLR, Kdppen J, Gotz K, SzecsenyiJ. Barriers to accessto primary health care inrural areas.
BMC Fam Pract. 2018;19:117.

43 Obermann K, Muller P, Muller S, Schmidt J. The German healthcare system: strengths and
weaknesses. Health Policy. 2015;119(7):929-936.

121



. A KOFAMAbIK AEHCAYIbIK CAKTAY
e — OBLLIECTBEHHOE 3[JIPABOOXPAHEHUE #1/2026
KSpP PUBLIC HEALTH

44 Starfield B. Primary care: balancing health needs, services and technology. New York: Oxford
University Press; 1998.

45 World Health Organization. Declaration of Alma-Ata. Geneva: WHO; 1978.

46 World Health Organization, UNICEF. Declaration of Astana. Geneva: WHO; 2018.

47 Bekeshova EN. Development of primary health care in the Kyrgyz Republic. Healthcare of
Kyrgyzstan. 2020;(2):12-18.

48 Sergeeva NM. Personnel provision of rural primary health care in the Russian Federation. Social
Aspects of Population Health. 2019;65(3).

49 Doshannikova OA, Ivanova MA, Kuznetsov SV. Socio-economic factors influencing retention of
rural physicians. Healthcare Manager. 2017;(6):22-29.

50 Doshannikova OA, lvanova MA. Migration attitudes of young physicians and regional support
measures. Probl Sotsialnoi Gig Zdravookhranenniiai Istor Med. 2018;26(4):247-252.

51 Malik M, Pefialosa M, Bush IM, Burhanullah H, Weston S, Weeks K,, et al. Well-being of rural
health care workers. Fam Syst Health. 2024,42(3):355-374.

52 Ivanova MA, Doshannikova OA, lvanova NV. Analysis of working time structure among
outpatient physicians. Current Problems of Health Care and Medical Statistics. 2019;(2):313-322.
53 Lyutsko VV, Starodubov VI, Son IM. Photochronometry in assessing outpatient medical staff
workload. Current Problems of Health Care and Medical Statistics. 2019;(1):34-51.

54 Tolmachev DA. Provision of functional diagnostics physicians in the Russian Federation. Current
Problems of Health Care and Medical Statistics. 2019;(1):240-249.

55 Dzhaksylykov S. Super-large villages of southern Kazakhstan and rural development policy.
Almaty: Soros Foundation-Kazakhstan; 2019.

56 Karsanov AM, Akhmetova AK, Nurtazina GZh. Emotional burnoutamong primary health care
workers. Healthcare Manager. 2021;(4):45-52.

57 Katkova IP. Professional burnout of health workers as a factor in health system sustainability.
Social Aspects of Population Health. 2020;(2).

58 Muntyan IA, Karaseva LA, Arkhipova SV. Working time standards for district pediatricians
providing outpatient care. Health and Education in the XX1 Century. 2017;19(9):72-76.

59 Mikheev AE, Fokht OA, Khait IL. Strategy for managing medical services in medical information
systems. Healthcare Manager. 2022;(Suppl S1):38-44.

60 Kazakov IF, Guliev Yal, Belchenkov AA, Rudetsky SV. Development of patient-oriented IT
services in medical organizations. Healthcare Manager. 2022;(Suppl S1):45-51.

61 Bukanov EK, Kurgan EG. Digital technologies in healthcare service optimization. Bulletin of the
Academy of Knowledge. 2025;3(68):112-118.

62 Ministry of Health of the Republic of Kazakhstan. Pilot project “Online medicine”. Available
from: https://www.gov.kz.

63 Office of the Prime Minister of the Republic of Kazakhstan. Healthcare digitalization materials.
Available from: https://primeminister.kz.

64 World Health Organization. Primary health care: closing the gap between public health and
primary care. Geneva: WHO; 2018.

65 World Health Organization, UNICEF. A vision for primary health care in the XXI century.
Geneva: WHO; 2018.

66 World Health Organization. Universal health coverage. Geneva: WHO; 2023.

67 World Health Organization. Health equity. Geneva: WHO; 2022.

68 United Nations. Sustainable Development Goal 3: ensure healthy lives and promote well-being for
all atall ages. New York: United Nations.

69 Omarova DS, Begun DN, Bulycheva EV, DuysembaevaAN, Borshchuk EL. Formation of a public
health system in the Republic of Kazakhstan. CurrentProblems of Health Care and Medical Statistics.
2024;(3).

70 Giniyat A. Modernising rural health care to increase life expectancy and social well-being
[Internet]. Astana: Office of the Prime Minister of the Republic of Kazakhstan; 2022. Available from:

122



) ) KOFAMIbIK OEHCAYIbIK CAKTAY
)2 iy OBLLECTBEHHOE 3[IPABOOXPAHEHUE #1/2026
KSPH PUBLIC HEALTH

https://primeminister.kz/en/news/modernising-rural-health-care-to-increase-life-expectancy-and-
social-well-being-3010107.

DECLARATIONS

Ethics approval and consent to participate. This review was based exclusively on published and
publicly available aggregate data and did not involve patients, research participants, biological
materials, or personal data. Ethics committee approval and informed consent were not required.
Safety considerations. No clinical intervention was performed. Safety was considered analytically,
including risks related to delayed or unequal access, fragmentation of care, excessive workforce
burden, digital exclusion, and information security.

Conflict of interest. The authors declare no conflicts of interest requiring disclosure.

Funding. The study received no targeted funding from governmental, commercial, or nonprofit
organizations.

Data availability. All data used in the narrative synthesis are contained in the manuscript and the
cited sources. No separate publicly available primary dataset was generated.

Author contributions: M.A. Baimuratova, B.A. Turzhanova, A. Zakiolda, U.K. Dzhumatova, A.
Bayanova, A. Sapar, and A. Myrzatkhan: Conceptualization; Methodology; Investigation; Data
curation; Formal analysis; Writing - original draft; Writing - review and editing. All authors read and
approved the final version of the manuscript and agreed to be accountable for all aspects of the work.

JEKJIAPAIIUA

JTH4Yeckoe 0J00peHHe U corjacue Ha ydactue. OO0O30p OCHOBAaH HCKIIOUHMTEIBHO Ha
ONMyOJMKOBAaHHBIX W OOMIEJOCTYNHBIX AarperupoBaHHBIX JAaHHBIX M HE MpPeayCMaTpuBal
B3aUMOJICHCTBUS C MAIIMEHTAMHU WM y9aCTHUKAMU HCCJIEIOBAHHIA, HCTIONB30BAHUS OMOTOIHYECKOTO
Marepuana Jaub60 00pabOTKM MEPCOHANbHBIX MaHHBIX. OQ00peHHEe 3THUYECKOTO KOMUTETa U
MoJIy4yeHue HHPOPMUPOBAHHOTO COTIACHs HE TPEOOBAIUCH.

Be3zonacHocth. KiumHuueckoe BMemaTeNbCTBO HE MPOBOAMIOCH. Bompocwk 0e3omacHocTr
paccMaTpUBATUCH AHATUTUYECKU U BKITIOYATIH PUCKU HECBOEBPEMEHHOIO MJIM HEPABHOIO OCTYIIA,
¢dbparMeHTalMy MeIULIMHCKOM TOMOIIH, Ype3MEPHOI KaApOBOM HATPY3KH, IIU(PPOBOTO UCKITIOYEHUS
¥ MH(QOPMAIIMOHHOM 0€30MacHOCTH.

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

duHaHcupoBaHue. VccienoBanue He TMONIYydYano IEEeBOro (UHAHCHPOBAHUS CO CTOPOHBI
roCy1apCTBEHHBIX, KOMMEPUYECKUX UM HEKOMMEPUECKUX OpraHu3aIui.

JlocTynHOCTBL JaHHBIX. Bece naHHbIe, MCII0JIB30BaHHBIE JJI1 HAPPATUBHOTO CUHTE3a, COLEPIKATCA B
TEKCTE CTaTbU U IUTUPYEMBIX UCTOYHUKAX. OTAENbHBIA OOIIEJOCTYMHBIN HA0Op MEPBUYHBIX
JTAHHBIX HE CO3/1aBaJICsl.

Bkaax aBropoB: M. A. balimyparoBa, b.A. Typxanosa, A. 3aknonna, Y.K. Jbxxymarosa, A. basiHoga,
A. Camap u A. MpeIp3arxaH: pa3pa00oTKa KOHIICTIINH;, METO0JIOTHUS; TPOBEICHUE UCCIIEI0BAHYS,
KypUpOBaHUE JAaHHBIX; (OpMaTbHBIM aHAIN3; TOATOTOBKA IEPBOHAYAIBHOTO BapUAHTA PYKOIIHCH;
pELIEH3UpOBaHUE U peJaKTUpPOBaHHWE pyKomucH. Bce aBTOpbl MNpouuTand U OJOO0pWIH
OKOHYATEJIbHYIO BEPCHUIO PYKOIHCH U COTJIACUIIMCH HECTHU OTBETCTBEHHOCTD 32 BCE ACTIEKThI paOOTHL

JEKJIAPALIUSAJIAP

ITHKAJBIK MaKyJjlay KoHe 3epTreyre KatbicyFa keJdicim. Illosy Tek apusiaaHFaH XoHE
KaJIbIFa KOJDKETIM /I dKMHAKTAJIFaH IepeKTepre HeTi3ae/11 *KoHe MallueH TTEPMEH HeMece 3epTTeyre
KaTBICYIIBUTAPMEH ©3apa dpeKeTTecy i, ONOJIOTHSIIBIK MaTepHall bl aiianany Il HeMece Jepoec
IepeKTepai OHIey i KO3/IeTeH )KOK. DTHKAIBIK KOMUTETTIH MaKyJIIaybl )KOHE aKapaTTaHabIPhLIFAH
KeJIICIM ay Tajar eTiuIMeni.

Kayincizaik. Knunukanslk apanacy xypriziiren sxok. Kayincizgik Macenenepi TalgaMabK
TYpPFbIIaH KAapacCThIPBUIBII, YaKThIIbl HEMece TEH KOJDKETIMIUIIKTIH OoJMaybl, MeJIULUHAIBIK
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KOMEKTIH parMeHTalUsAChl, KaJAPJIbIK )KYKTEMEHIH IaMaJaH ThIC 001y bl, HU(PIIBIK HIETTETLTY XKoHE
aKMmapaTTHIK KAYIMCI3/IIK TOYEeKeIAePiH KaM ThIJIBL.

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

Kapxxpuianabipy. 3epTTey MEMIEKETTIK, KOMMEpPLMUIBIK HEMece KOMMEpLUSUIBIK eMec
yHBIMJIapJiaH MaKcaTThl KAPKbUIAHABIPY aJIFaH JKOK.

JepexTepain KoJpketimainiri. HappaTuBTik cuHTe3 YIIIH NaiganaHbUIFaH OapiibIK JAepeKTep
MakaJia MOTiHIH/IE XKOHE CUITeMe JKacajFaH AepeKKo3/ep/ie KaMThUFaH. bacTankpl JepeKTep/IiH Keke
KaJIbIFa KOJKETIM/I1 dKUBIHTBIFbI J)KacajlfaH oK.

ABTopaapabin yJeci: M.A. baiimyparosa, b.A. TypxaHoBa, ©. 3akuonna, ¥.K. )Kymarosa, A.
basnoBa, A. Camap >xoHe A. MeIp3aTxaH: TYXXbIpbIMAamanay; oficHama; 3epTTey Xyprizy;
nepexkrepai Oackapy; QgopManasl Tangay; Kojka30aHBIH OacTamnkel HYCKAaChlH JalbIHIAY;
KOJDKa30aHbI KaiiTa Kapay jkKoHe peaakinusiay. bapiblk aBTopiap Kojqxka30aHbIH COHFBI HYCKACBIH
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.1.', MockBnHn K.A2, Illanatos C.b.?
! Kazaxcmanckuil MeOuyuHCKUU yHugepcumem « Boicuias wixoa 0buecmeeHnozo 30pagooxpaneHusny,
Anmamul, Pecnybnuxa Kazaxcman,
2 [Jlenmpanvuas 2opoockas kiunudeckas o ownuya, Anmamer, Pecnybnuxa Kasaxcman,
3 PecuoHnanbHblil 60 ennblil 20 cnumans ¢ noaukmnuxoti KHB Pecnyonuxu Kazaxeman, 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.
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IMPROVING THE MANAGEMENT OF MEDICAL SERVICES
IN A DIAGNOSTIC IMAGING DEPARTMENT

TyulegenovaA.T 3, Kurakbaev K.K.t, Imasheva B.1.1, Moskvin K.A.3, Shapatov S.B .3
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 nomative
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

Trwonerenosa A. T, Kypak6aes K.K.', U(mamesa b.1.', MockBua K.A 3, Illanatos C.B.?
! « Ko2amowlx 0eHcayivlk cakmay sco2ap vl mexmeoiy Kaszaxcman meouyuna ynugepcumemni,
Anmamul, Kazaxcman Pecnybauxacwi,
2 Opmanvlk KaLanslK KIUHUKATLIK aypyxaua, Anmamol, Kazaxcman Pecnyoaukacol,
? Kazaxcman Pecnybnuxacvl ¥1mmuvix Kayinciz0 ik KOMUmMemiHiy eMxauacsl Oap e Hipaik ackepu 2ocnumarni, Aaimamui,
Kaszaxcman Pecnyonuxacwol

Kipicme. Coynenik auarHocruka 0elriMIeci KITHHUKAJIBIK MISTIIMIEePIH YaKTbIIbFbIHA, MEUIIUHAIBIK KO MEKTIH
carnachlHa J)KOHE MAaIMEHTTEeP/IH Ka yilci3/iriHe Tikeael ocep €TeTIH MeIHIIMHAIIBIK YHBIMHBIH HETI3T1 KY P BLIBIMIBIK
Gemimireci Gombin Tabbutamel. Kaszipri Gackapy KYHIBUIBIKKA Oaraapimanrad paguonorwsiabl, RIS/PACS
HMHTETPAIMSICHIH, IEPEKTEPre HeTi3AeNIreH 0acKapy bl )KOHE JKacaH bl MHTEIUICKTTI %a yalThl €HTi3y i OipIKTipei.
MaxkcaTsl. Coynenik TuardHocTika OemiMIecine MeIHIMHAIBIK KBI3METTepi 0a ckapy Ky HeciH KeTUlmipy Tocitaepi
TypaJibl 3a MaHay ¥ JIepeKTEP i JKUHAKTAY.

MaTepuamaap men daicrep. PubMed/MEDLINE, Scopus, Web of Science xone eLIBRARY xa pusiiaHbMIapbI
OOMBIHIIIA K¥pb]J'ILIMI[aJ1FaHHappaTI/IBTiK oty )xyprizinm. Herisrikesey 2021 2026>I<Lln;[apz[LIKaMTLmbl RIS/PACS
WHTETPAIVSICHIHBIH CaHIBIK dcepid Tikened cunattaitreiH 2019-2020 sKpuTIapHarsl )KeKeJIereH Iprell )KYMBICTap
KOCBIMIIIA CAKTAJIIBI. ¥I/ILIM,I[aCTLIpy1.HI>UIbIK HeMece 0acKapyIIbUIbIK HOTHXKeNepi 6ap KyHem xoHe HappaTHBTIK
[I0JTyJ1ap, HTI3y 3epTTeyIIepi, KBa 3UIKCIIEPUMEHTTIK XKOHE KOTOPTTHIK 3ePTTeyJIep Ka pacThIPbUIIABL AJIFa Kbl i3/ey/Ie
202 >xa30a a HBIKTAJIBII, TAKBIPBIITHIK CHHTE3TE 25 ®KaprsulaHbIM SHT 131111,

Hotuaxenep. Antel e3apa Gaiimaneictbl OarpiT aHbikTanmpr value-based radiology, MynbTHIUCIHITTHHAPIBIK
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 YaKBITBIH KbICKapTy, KY’KaTTaMaJbK KaTelep MeH KaiTamama 3epTTeyJiepli asaury,
aFBIHIAPIBIH A ITBIKTBFBIH JKOHE XKYKTEMEH] Ka fiTa 0Ty i ’KaKcapTy JKaTa Ibl

Tankpuiay. [lonennep 6azacel OipKeliKi eMec xkoHe Ko OiHe 0Ty JIapiaH, ca aHbl Ka KCapTy 3epTTeyJiepiHeH xKoHe O
OPTalBIKTHl €HIi3y jxo0anapeiHaH Typajabl. COHABIKTAH dcepiep KOHTEKCTKE Tayeli; 0acka yHbIMIOapra Keupy
KEPTUTIKTI BallUJalUsIHBL, pecypcTapipl, HHTEPOepadebaAUTIKTI, KHOepKayilCi3aiKTI jKOHE CHTI3YyJeH KeHiHTi

MOHHUTOPHHITI 0aFajay bl Tajar eTeIl.

Kopbithinabl. Coylienik AUarHOCTHKA OeliMIIeciH 0acKapyablH 3aMaHAyW MOJENi KIWHUKAJIBIK KYHIBLUIBIKTBL
CTaHAAPTTAJFaH yaepicTepi, TH(PIIbIK a HATMTUKAHBI, MY JIbTHIUCIMILTMHAPIIBIK ©3apa 9P EKETTECY i KOHE yKacaHIbI

WHTEJUIEKTTI 0a KbUTAHATHIH CHTI3Y i OIpIKTIpyiTHIC.

Tyiiinai ce3mep. coyieik TuarHocTHka 6o TiMIlec; Me TUITMHATIBIK Kbi3MeTTepai 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,
UTPAIONINM BaJKHYIO POJIb KaK B KIIMHUYECKON
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

OKa3aHMUs  MEIUIMHCKOM  MOMOIIU U
HCIIOJIB3YIOTCS 1St JIUArHOCTHKH,
CTpaTUQUKALUU  PUCKOB,  MOHUTOPHUHIA
TEUEHHUS 3a00seBaHui u OLICHKU
3pdekTuBHOCTH  JedeHus.  Pe3ynbrarsl

BH3YJTM3AIMOHHBIX UCCIIEI0BAHUIA HATIPSAMYFO
BIUSIOT  HAa  KIMHUYCCKHE  PEIICHUS,
MapIIpyTH3AMUIO MTAIICHTOB, BEIOOP TaKTHUKH
JeYeHUsI ¥ IPOTrHO3 3a0oeBanus [1 - 3].
CoBpeMEHHBIC TMMOJXOJbl K OpraHH3alUH
3[PABOOXPAHCHHS PACCMATPUBAIOT CITY X0y
Jy4eBOW JUArHOCTUKA HE TOJBKO Kak
BCIIOMOTATENIbHOE TIOIPa3/IeIeHNe, HO U KaK
AKTUBHOTO y4aCTHHKA
MYJIbTHUANCIUILTMHAPHOTO B3aUMOJCHCTBUS.
Posnp pangumoniora BKIIOYAET ydyacTHEe B
KIMHAYECKHX KOHCWIMyMaX, pa3paboTKy
JTUATHOCTUYECKUX IMPOTOKOJIOB, YIPABJICHUC
IIOTOKAMHM  HCCIELOBaHHN, oOecleueHne
panuanoOHHON 0€30MacHOCTH U BHEApPEHUE
WHHOBaLMi [4].

Ha kIWHHYECKOM ypOBHE JEATCIIHHOCTH
CITYKOBI JIy4€BOU THATHOCTUKU CITIOCOOCTBYET
JTUATHOCTUYECKOW  TOYHOCTH,  paHHEMY
BBISIBJICHUIO 3a00JIeBaHUM, HEMPEPBIBHOCTH
HaOJIONCHUS U OOOCHOBAHHOCTH PEIICHMIA
[ManmeHT-0prueHTUPOBAaHHAS KOMMYHHKAIIS U
ydacTHe  pajuojiora B  KIHHAYSCKOM

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

B nocnexnue roas! pyukimonnposanue OJI]
XapaKkTepu3yercs pocToM 00beMoB
UCCIIEJOBAHUI u TpeboBaHMi K
ONEPAaTUBHOCTH BbIIAYM 3aKIIOUCHHUN MpU
OTPAaHUYCHHOCTH 000PYIOBaHHS, BPEMEHHU H
kaJgpoB.  OJOHOBPEMEHHO  YCIIOXKHSIOTCA
TpeOOBaHMs K pagHallMOHHON 0€30MacHOCTH,
MHPOPMHUPOBAHHOMY COIJIACHIO, TPUMEHEHHIO
KOHTPACTHBIX MpenapaToB, JOKYMEHTAIUH U
KOHTPOJIIO KayecTBa [7].

Ha npaxTuke 3T0 nposBISE€TCS O4epesIMA Ha
UCCIIeIOBaHMSA, BapHaOEIbHOCTHIO BPEMEHH
MOATOTOBKH M BBIJAYM 3aKiIOdueHuil (report
turnaround time), meperpy3Kkoii CrieIHaIICTOB,
KOH(MJIUKTOM MEXIY CKOPOCTBIO MOTOKA H
Ka4yeCTBOM, a TaKKe pHUCKOM
HU3KOIICHHOCTHBIX MCCIIe0BaHMi [8,9].
VYmpaBneHueckas TMOBECTKa  MOCTENEHHO
CMEIIAeTCs OT KOJUYECTBEHHBIX MMOKa3aTenen
K IEHHOCTHO-OPHEHTUPOBAHHOMY MOJXOIY
(value-based radiology), yuuThIBaroIIEMY
CBOEBPEMEHHOCTb, KJIMHUYECKYIO
YMECTHOCTD, 0e30macHOCTh,  KadeCTBO
KOMMYHHUKAIlMU  pe3yJbTaToB H  BKJIAI
ucclieqoBaHus B KimuHndeckuit ucxoa [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 pecypcaMH, CTaHJapTU3NPOBATH
npoueccbl M (GopMHUpOBaTH JaHHBIE U
aHAJIUTUKUA, HO TpPeOYyIOT COIPOBOXKICHMUS,

3alIUTbl JAaHHBIX W KOHTPOJIA HX KaduCCTBa
[12,13].
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Buenpenne HCKyCCTBEHHOIO  HHTEJJIEKTa
co3Jaer HOBBIE TpeboBaHUs K
UHTEepoInepadenbHOCTH, YIPaBIICHHIO

U3MEHEHUSIMU, MOHUTOPHUHTY Kau€eCTBa, 3TUKE
U TpaBOBOM oTBeTCTBeHHOCTH [14-16]. B
CBS3M C 3TUM HEOOXOJMMO paccMaTpHUBATh
coBepiueHcTBoBaHME OJI/] Kak KOMIIJIEKCHYIO
yIpaBICHYECKYI0 3ajady, O0O0beaUHSIOLIYI0
KIMHUYECKYI0  LEHHOCTb,  OpTraHHU3alHIo
NOTOKOB, IM(PPOBYI0 HHPPACTPYKTYpPy H
06e301acHOCTb.

Hean uccaegoBaHus

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

Hayynast HOBM3HA

Hayuynass HoBu3Ha 0030pa COCTOUT B
UHTErPAllMM  Pa3pO3HEHHBIX KIMHUYECKUX,
OpTaHU3AIMOHHBIX U HU(PPOBBIX MOIXO0/I0B B
equHYyl0 ymnpasieHueckyro pamky OJII. B
oTiiMyMe OT paboT, paccMaTPUBAOLMX
RIS/IPACS,  HCKyCCTBCHHBI  WHTEJJICKT,
BpeMsi MOJTOTOBKU 3aKiIodeHuil uiu 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 MCIOJIb30BaThCs I (hOPM HPOBAHHA
TUIIOTE3 U pa3pabOTKH JIOKAJIBbHBIX IPOTPaMM
yIydllleHus KadecTBa, HO HE SBISETCA
TOTOBBIM  YHUBEPCAJIbHBIM  CTaHAApTOM
BHEJIPEHHUS.

MaTepuaJjibl 4 METObI

JAu3aiin 0030pa

Pabota BeITIOTHEHA KaK CTPYKTYPHUPOBAHHBIA

HAappaTUBHBIE  0030p C  3JIE€MEHTaMu
BOCTIPOU3BOIMMOTO MOUCKA.
MeTtononornyeckoe U3JI0KEHHE

OPHUCHTUPOBAHO Ha MPUMEHHMBIC MTPUHIUIIBI
SANRA; orgensubie 3mementsl PRISMA
WCITOJIB30BaHBI JIJII MPO3PAYHOTO OIHMCAHUS
noucka M oTOOpa, OJHAaKO CTaThsl HE
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 myonukanuu 2019-2020
IT. COXPaHSIUCH, €CITU OHU HEMOCPECTBEHHO
OTMCHIBAIM  KOJIMYECTBEHHBIE  A((PEKTHI
unrerpanmn  RIS/PACS wu aBromaTuzammm
OTYEeTHOCTH. MCmosib30BaluCh pPYCCKO- H
aHTTOS3BIYHBIE ~ KOMOWHAIIMM  TEPMHHOB:
«OTaeJIeHue JIy4yeBOi JTUATHOCTUKID,
«YTNpaBICHUE MEIULUUHCKUMH YCIyTamm»,
radiology department management, value-
based radiology, report turnaround time,
workflow, teleradiology, RIS, PACS, artificial
intelligence, digital transformation. 3ampocsr
aJalTUPOBAJIUCh K CHHTAKCUCY KaKI0M 0a3bL
JlonmoTHUTENIbHO TPOCMATPUBAIUCH CIUCKU
JUTEPATyphl  pPEJIEBAHTHBIX 0030pOB W
po¢eCcCUOHABHBIX IOKYMEHTOB.
[lepBuunblii mouck BeisIBWI 202 3amucu.
[Tocne ynanenuss nyOJIMKAaTOB MPOBOJWICS
CKpUHMHI Ha3BaHUM W aHHOTALUWW, 3aTeM
OLIEHKAa IIOJIHOTEKCTOBBIX MNyOnukauuid. B
TeMaTUYECKHUI CUHTE3 BOLIHU 25 My O TUKaLMIL;

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

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

KpuTtepuu BK/IIOYEeHUS M UCKIIOYEHUS
Kputepun  BKIIOUECHHSA:  pELEH3UPYEMbIC
nyOJIMKAalWY, TOCBSIICHHBIE YIIPaBIICHHUIO,
OpraHM3aluy Wik HuppoBoi TpaHcPopMamu
PATUOJIOTHYECKOW CIYyXKOBI; HCCIIEI0BaHHS
BHCAPCHUA, KBa3UIKCIICPHUMCHTAJIbHBIC u
KOTOpPTHBIE pabOThl; CHCTEMAaTUYECKHE U
HappaTUBHbBIC 0030pHI; HaJIn4ue
OpTaHU3AMOHHBIX, MPOIIECCHBIX,
KITMHUYECKHX, 0€30MacHOCTHBIX WIn
HSKOHOMUYECKUX  HUCX0/0B. JlomycKaauch
paboThl 0 value-based radiology,
MYJIBTHIUCIHMIUIMHAPHOM  B3aHUMOIEHCTBUH,
BpPEMEHH HOJITOTOBKH 3aKITI0YCHHH,
RIS/PACS, ueHTpalu30BaHHBIX CEpPBHCAX,
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TeJIepaauoIOTHH u
UCKYCCTBEHHOTO UHTEIIICKTA.
Kputepun wuckmrouenus: myOnukanuu 0e3
YIPABICHUYECKOTO WM OPraHU3aIMOHHOTO
KOMIIOHEHTA; pa0OTHI, OIICHUBAIOIIHE TOJIHKO
AUArHOCTUYCCKYID TOYHOCTH KOHKPCTHOIO
MEeTO/la BU3yalu3alliy; Te3UChl 0e3 MOJIHOro
TEKCTa, PCAAKOWMOHHBIC KOMMCHTApHUU oe3
aHAJIUTUYECKOU [IEHHOCTH; HEpelLIeH3UPyeMbIe
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 HCCIICAO0OBAaHMA,

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 MW YCIOBUHA  BHEAPCHUA
KOJINYECTBEHHOE 00BeTMHEHUE HE
MPOBOIUIIOCH. Kpurnueckas OIICHKA

BBIMOJIHAJIACH KAUECTBEHHO C YUETOM JIU3aiiHa,
pa3Mepa U penpe3eHTATUBHOCTH BHIOOPKH,
HaJu4yusi KOHTPOJIS,, MPOJIOTIKHUTEIHHOCTH
HaOJII0IeHNs, BHEIIHEN BAJIMIHOCTH U PHUCKa
KOH(ITUKTa HHTEPECOB.

Hcxoabl 0630pa

[TepBUUYHBIM HCXO010M ObLITa OpraHU3aLIMOHHAS
abdexkruBnocts OJI[: BpeMs MOATOTOBKH
3aKIIFOUYEHUH, TMPOIYCKHAas  CIIOCOOHOCTB,
JUINTEIBHOCTD JTaIoB Mapluipyra,
pacmpenelieHue Harpy3Kd U yIpaBIsSeMOCTb
NOTOKOB. BTopuuHbIMH ucCXoAZaMu ObUIU

MOBTOPHbIC WCCJIeI0BAHI,
AOKYMCHTAIIUOHHBIC OHII/I6KI/I, KINMHUYCCKad
YMCCTHOCTD, Ka4ye€CTBO KOMMYHHUKalWy,
0e30IMacHOCTh MaIMCHTOB,
y/IOBJIETBOPEHHOCTh YUYaCTHUKOB IIPOIIECca,
UHTEpoIepadenbHOCTb, yCTOMYUBOCTb

nudpoBori MHOPACTPYKTYPHl U TIOKa3aTEIH
BHCAPCHUA UICKYCCTBCHHOT'O MHTCJIJICKTA.
be3zonacuocTtb

BMmemrarenbcTBO B OTHOIIICHUH MAIUSHTOB HE
TIPOBOIUIIOCH. be3omnacHocTh
paccMaTpuBaTach Kak TpeaMer o0030pa

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

MPEAB3ATOCTh, KIMHUYECKMM Haa30p 3a
HCKYCCTBCHHBIM HUHTCIIIICKTOM u
HE0OXOUMOCTh IOCTBHEIPEHYECKOTO
MOHUTOPHHIA.

Pe3yabTaThl

CuHTe3 nuTepaTypbl MO3BOJWI BBIIEIUTH
itoueBsle mpobaemsl OJI/I: poct 06beMoOB
UCCIIeIOBAaHUN IPU OTPaHUYEHHBIX pecypcax,
BapuabebHOCTh CPOKOB MOATOTOBKU
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/1eJIH YIIPaBJICHUS

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,
BIIMSTHHUIO HA PELIEHUE U UCXO0J1, 0€30MacHOCTH
u KadecTBy KommyHukauuu [17]. Taxoi
noaxoJ TpeOyeT MmokazaTesied KIMHIYECKOH

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

2. MyabTHAMCUUIIIMHAPHAS HHTErPaLUs U
pacliMpeHue PoJii PaanoJiora

Ponp  pagmosiora BBIXOZUT 33  paMKd
UHTEpIpeTaluu M300pakeHU M BKIIOYaeT

y4acTHe B  KOHCWIMYMax, YIpaBlieHUe
JIUaTHOCTUYECKUMHU MOTOKAaMH,
CTaHapTHU3ALUIO MPOTOKOJIOB "

KOMMYHUKAIIUIO KPUTUYECKUX PE3YJIbTATOB.
WHCcTUTYIMOHATU3AINS
MYJIBTHIUCIHUITINHAPHOTO  B3aMMOICHCTBUS
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 TepepacipeesieHue IOTOKOB
CONPOBOXIAJIUCh  YJIy4YIIEHHEM BpPEMEHH
MOATOTOBKU 3aKIIIOYEHUI U J0JIH
UCCJIEJOBAaHUN, 3aBEpPLICHHBIX B LIEJIEBbIC
cpoku [18]. OTH pgaHHBIE MOATBEPKIAIOT
NPaKTHYECKY0 3HAYUMOCTH report turnaround
time kak HHIMKATOPA, OTHAKO OTHOLICHTPOBOI
IU3ailH ~ OrpaHUYMBaeT  MEPEHOCUMOCTb
pe3yJbTaToB.

4. YnpapileHHe Ha OCHOBe JAAaHHBIX H
LHEeHTPaJIu30BaHHbIE PainoJIOrn4YecKre
CepBHCHI

Eauneii paaroI0THYECKUA
nH(pOPMAaIMOHHBIN CepBHUC MOJKET
obecrneunBaTh IEHTpaAIU3aALUI0 00pabOTKH
UCCJIE0BaHUN, BBIPABHUBAHHE  HArpy3Kd
MEXAy OpraHu3auusMu U (GopMHUpOBaHUE
yIpaBJIeHYECKOH aQHAJIUTHKH.
ATrpermupoBaHHBIC JTaHHBIE 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 COKpamaTh Py4YHOW BBOJI JIaHHBIX,
BpeMs MOATOTOBKU MIA0JOHHBIX 3J€MEHTOB
3aKJIIOUEHUs M 4ucio omubok. B ogHOM
HCCIIeIOBAaHUM aBTOMATHUYECKOE 3aIl0JTHEHUE
OTYETOB OLIEHUBAJIOCHh KaK 3KOHOMMS 10 68

MUHYT paboyero BpeMeHH B JA€Hb Ha OJIHOTO
paanoIora, OJHAKO Pe3yJIbTATHI MOJTYYESHBI B
OJTHOM [EHTPE M 3aBHCAT OT JIOKAJIHHOIO
npoduis uccienonanuii [20]. OG30psl Tarke
OMMUCBIBAOT CHWIKXCHUC AIMHWHUCTPATHUBHBIX

3aIEPHKEK,

U300paXkeHuit  u

yIy4lIeHHUE
YMCHBILICHUE

JOCTYITHOCTU
pucka

MOBTOPHBIX uccaenoBanuii [21]. CoobOmienus
00 yJy4YIICHUH MPOU3BOIUTEIBHOCTH TOCIES

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

UCTIOTB30BAThCS
pabounx

TSt
CIIHCKOB,

aBTOMATH3allMM OTHEJBHBIX OINepauuil u
yCKOpeHHs 00pabOTKU KpUTHUECKUX CITyYacB.
YcroitunBoe BHEIpEHUE TPeOYyeT CTaHAapTOB
oOmeHa ganabiMH, uHTerpanuu ¢ RIS/PACS,

JIOKaJILHOU

KIIMHUYECKOH

BaJIM ALY,

KOHTPOJISl BepCHil, MOHUTOpUHTa Apeiida u
MpoLenypsl pearupoBaHus Ha OmUOKHU [24].
O630pBl MOMUEPKUBAIOT, YTO BO3MOKHBIC
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 Bxnrouenne paauonora B|KoHcunuymsl, mnpoTokonsl | CHUkeHHE BapHuadensHoCTH
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
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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

IlIpumeuanue. Tabnuya ompadicaem ananumuyeckyio mooeis agmopog. Odcudaemvle dpexmpl 3a8UCSN O M UCXOOHO
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/IH5IIOH_I6I0
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ITHYeCKOe 0100peHN e U COTJIAaCHe HA yYacTHe

O0630p OCHOBaH HCKIIOUYMUTENBHO Ha OIyOJHMKOBAaHHBIX arperMpOBAaHHBIX JaHHBIX M HE
npeaycMaTpuBall  B3aUMOJEWUCTBUS € NaUUMEHTAMH WM  Y4YaCTHUKAMM  HCCJIE0BaHMM,
UCTIOJIb30BaHM OMOJIOTHYECKOro MaTepHana 160 00paboTKU epCcOHANBHBIX JaHHBIX. B cBs3M ¢
3TUM 0700p€eHHE JTOKATBHOTO ATHYECKOTO0 KOMUTETA U MOJTy4eHHe HHYOPMUPOBAHHOTO COTIIACHS
TS BBITTOJTHEHUS HACTOSIIEH paboThl HE TPEOOBATHUCE.

be3onacHocTb

ABTOpBI HE IPOBOAWIM KIMHUYECKUX BMeEIIaTeNbCTB. Bonpocsl 6€301macHOCTH pacCMOTpPEHBI B
PYKOTIMCH aHAJUTUYECKH M BKIIOYAIOT paJualliOHHbIe, HH)OPMAaLMOHHbBIE, OPTaHU3aI[MOHHbIC U
aJTOPUTMHUYECKUE PUCKHU.
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Bce nannble, MCHONb30BaHHBIE I HAPPATUBHOIO CHUHTE3a, COJIEPIKATCS B TEKCTE CTaTbU U
LUTUPYEMBIX My OnuKkanusx. OTaeapHbli 001Ee0CTYTHbBIH HAOOp NEPBUYHBIX TaHHBIX B paMKax
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