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«TeopusnbIK xKoHE KIIMHUKAIBIK MEAUIIMHAHBIH ©3€KT1 Macenenepi» xypHainl 2012 xbiigan 6acrarn
KapbIK KOpiM KeJel.

Kypnan Kazakcran PecmyOnukacbel AKmapaT *oHEe KOFaMJIBIK JlaMy MUHUCTPJITiIHIH AKnapar
KOMUTETIHAE TipKenreH. Tipkey Typaibl Kyamik Nel2178 — %K 29.12.2011 x.

«TeopusnblK KoHE KIMHHUKAJIBIK MEIUIMHAHBIH ©3€KTI MAceienepl» >KypHalbl — KIMHHKAJIBIK
MEIUIIMHA MEH KOFaMIIBIK JIEHCAYJIbIKKAa OalIaHBICTBI OacTamKbl 3€pPTTEYNICPAIH HOTHKENEpiH, oaeou
LIOJTYJIap/ibl, IPAKTUKA/IaH aJIbIHFAH KaFaainapAbl )KapusUlalThIH peLeH3UsUIaHFaH TTOHApaJbIK FhUIbIMU-
MpaKTUKAIBIK KypHal. Kompkas0amapaplH aBTOpiapbl JKOHE OachUIBIMHBIH HETI3T1  OKBIPMaHJIBIK
ayIUTOPUSICHl - JIGHCAYJIBIK CaKTay CaJlaChIHbIH MaMaHAaphl, mpakTuk gopirepiep, FO, F3U reuibiMu
Kkpi3MeTKepIepi xxoHe Kazakcran, TM/I »xone ansic meten KOXKOKDBY -HbIH nejarorukaibiK KbI3METKepIepi,
MEAMIIMHA XKOHE KOFaMbIK J€HCAy IbIK CalaChIHAFbl JOKTOPAHTTap MEH MarucTpaHTTap.
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FBUIBIM KOHE KJIIMHUKAJIBIK MPAKTUKA.
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Kypnan «AxrtyanbHbie TPOOIEMbl TEOPETUUECKON U KIIMHUYECKOW METUIMHB u3naercs ¢ 2012r
Ero yupenutenem BoicTynaer «Kazaxctancko-Poccuiickuii MEIMIIMHCKUIT YHUBEPCUTETY.

XKypnan 3apeructpuposat B Komurere napopmannn MunuctepcTsa nHPOpPMAUU 1 00IIIECTBEHHOTO
passurtus Pecriyonuku Kazaxcran. CBugerenbctBo o peructpaunu Nel2178 — XK ot 29.12.2011 .

XKypnan «AkryanpHble TIPOOIEMBI TEOPETUUECKONW M KIIMHHYECKONW MEIUIIMHBDY — PEIeH3UPYEMBbIN
MEXIUCLIUIIIMHAPHBIN HayYHO - IPAKTUYECKUH KypHaJI, KOTOPBIHA MyOJINKYET pe3yabTaTbl OPUTHHAIBHBIX
HCCIIEIOBaHUM, JUTEpaTypHble 0030pbl, Cllydad W3 MPAKTUKU, CBA3AHHBIE C KIMHUYECKON MeIULMHOU
1 OOLIECTBEHHBIM 37I0POBbEM. ABTOpaMHU PYKONUCEH M OCHOBHOW YMTATENbCKON ayauTOpUEd H3AaHUS
SBJISIIOTCS CTICIUAIIUCTHI 3/[paBOOXPAaHEHHs, MPAKTUKYIOIIUE Bpauu, Hay4dHele pabornuku HL], HUU u
neparorndeckue paboruku OBIIO u3 Kasaxcrana, crpan CHI' n nganbHero 3apy0exbs, JOKTOPAHThI U
MarucTpaHThl B 00J1aCTH MEIULIMHBI U OOLIECTBEHHOTO 3/I0POBbSI.

TemaTnueckoe HampaBlieHUE — MEIULMHCKOE OOpa3oBaHME, OpraHu3alus 3pPaBOOXPAHEHUS,
MEJIUIIMHCKAs HAayKa U KIIMHUYECKAas IPAKTHKA.

YyeHbl peJaKIIMOHHON KOJLICTHH:

beneruc Pumantac — a.M.H., npodeccop,
«JIUTOBCKHMI YHUBEPCUTET HAyK O 310POBHE)
(JIutBa);

[Tonkos Bnagumup MuxaisioBud — 1.M.H.,
npodeccop, «CapaToBcKuii TOCY1apCTBEHHBIN
MEIUIIMHCKUN YHUBEPCUTET

umenu B. U. Pazymosckoro» (Poccus);

bareipanues TanantOex AOayniaeBud — I.M.H.,
npodeccop, «Sanko University» (Typuus);

[Tepmykos Urops BukropoBud — 1.M.H.,
npodeccop, «HannonanasHOe 001ECTBO
ycoBepiieHcTBoBanus Bpaued um. C.I1. botkuna»
(Poccus);

Mapuskus Urops OneroBny — a.M.H.,
npodeccop, «HoBocuOupckuii rocy1apcTBEHHBIH
MeIUIUHCKUH yHuBepceuteT» (Poccus);

3arynoBa Jluana BraagumupoBHa — JOKTOP
TICUXOJIOTHH, IOIEHT, «bantuiickas
MexayHapoHas akafgemus» (JlatBus);

KanmaroB PomanOex KaamaroBuy — 1.M.H.,
notieHT, mpodeccop PAEH, Omickuit
rocyaapcTBeHHbI yHUBepcuTeT (Kupruszus);

Apnames Annpeit BsyecnaBoBud — A.M.H.,
npodeccop, AOLEHT-UCCIe10BaTeNb KadeIpbl
KapAHUOJIOTUX MEIUIIMHCKOM 11KoIbl DaiftHOepra
Cesepo-3ananHoro ynusepcutera (CILIA);

KupoB Muxaun FOpseBud — 1.M.H., npoeccop,
CeBepHblii rOCY1TapCTBEHHBIN MEAUIIMHCKUAN
yausepcureT (Poccus);

Capoi6aeB Axnaii llloran6oBuy — 1.M.H.,
npodeccop, HaroHaneHbIi 1IEHTP KapAUOIOTHH
u Tepanuu uM. M. Muppaxumona (HLIKT)
(Kupruzus);



Kymagunos Arzam [laiimapnaHoBuy — J1.M.H.,
npodeccop, «HarmoHaIbHBIA HAYYHBIN [IEHTP
OHKOJIOTHH W TpaHcIutantonorun» (Kazaxcran);

AmmunnbaeB Mup3akapum KapuMoBuY — 1.M.H.,
npodeccop, MeauruHckuii neHTp «Medbrand»
(Kazaxcran);

bepkun6aeB Canum daxaroBud — JI.M.H.,
npodeccop, Meauruackuii neHTp «Medbrand»
(Kazaxcran);

JlokmuH BsuecnaB HoraHoBUY — 4.M.H.,
npodeccop, «MexayHapOAHbIN KIMHUYECKUN
ueHTp penponykronorut «PERSONA»
(Kazaxcran);

[MapunoB Kamanuaun OpeiHOaeBud — 1.0.H.,
npocgeccop, PI'TI na [IXB «uCcTHTYT
MOJIEKYJISIPHOI OMOIOTHY U OMOXUMUU

uM. M. A. Aiitxoxunay (Kazaxcran);

Paxumos Kaiiponna Jlrocen6aeBuy — J1.M.H.,
npodeccop, HAO «Kazaxckuii HallmOHaIbHBIH
MEIUIIMHCKUI YHUBEPCUTET

uM. C. 1. AchenauspoBa» (Kazaxcran);

barrakosa XKamuns EpkuHoBHa — 1.M.H.,
npodeccop, KI'TT na [TXB «l'opoackas
noyimkymHuKa Ne 24y YO3 1. AnMarsl
(Kazaxcran);

Manmapunosa Anmarysb TyneyoBHa — 1.M.H.,
npodeccop, HYO «Kazaxcrancko-Poccutickuit
MeaunuHCKui yHuBepcute» (Kazaxcran);

CocraB pegakium ;KypHaJia «KAKTyaJbHbIe IPOOIeMbI
TeOPeTHYECKON M KIIMHUYECKOH MeIMINHbD):

I nasmwiii pedaxkmop:
Jxaitnak6aeB Hypnan TemupOekoBruY — 1.M.H., mpodeccop, peKTop
HYO «Ka3zaxcrancko-Poccuiickuiit METUIIMHCKUI YHUBEPCUTET
(Kazaxcran).

3amecmumens enagnozo pedakmopa:
Ceitnanun Apeictan OckapoBu — 1.M.H., Ipodeccop,
HYO «Ka3zaxcrancko-Poccuiickuii METUIIMHCKUI YHUBEPCUTET
(Kazaxcran).

Beoywuii peoakmop.
HaceipoBa Hapruza barsipxaHOBHa — MarucTp 31paBOOXpAHECHMS,
HYO «Kazaxcrancko-Poccuiickuii MEIUIIMHCKUI YHUBEPCUTET
(Kazaxcran).

Omeemcmeennblil cexpemapn:
XKynycosa CpimOar Ka3ukbI3bl — MarucTp o01eCTBEHHOTO
3paBOOXPAHEHHU,
HYO «Kazaxcrancko-Poccuiickuii MEIULIIMHCKUN YHUBEPCUTET»
(Kazaxcran).

Buewmamnmulil koppexmop (anenutickuil A3viK):
3usi6exoBa ApyskaH JKaHTHIIbIMEBHA — MAarUCTP COLMAIIbHBIX HayK,
HYO «Ka3zaxcrancko-Poccuiickuii MEAUIIMHCKUI YHUBEPCUTET»
(Kazaxcran).



Peoaxmop-xoppexmop (kazaxckutl s3v1K).
XKynycosa CpimOar Ka3ukbI3bl — MarucTp o0LECTBEHHOTO
3paBOOXPAHEHHU,
HYO «Kazaxcrancko-Poccuiickuii MEIULIIMHCKAN YHUBEPCUTET»
(Kazaxcran).

Buewmamnuiii koppekmop (pycckutl s3viK).
Maxkcumrkan JIrorms —
HYO «Ka3zaxcrancko-Poccuiickuit METUIIMHCKUI YHUBEPCUTET
(Kazaxcran).

Peoaxmop uzoamenvcmea, éepcmka:
Kynpsikosa FOnus YOpneBHa —
TOO «M3parenbckuii 1oMm «Seven Mass Media»
(Kazaxcran).

Paspabomka u noooepoicka geb-cavima s’cypuana:
HosukoB Anekceit — OO0 «HOUKOH UCTI»
(Poccus).
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ACCOIIMAIIMU PACUETHOTO MPT-)KUPOBOT'O
WHJIEKCA C KIUMHUKO-METABOJIMUECKUMHU U
BOCHAJIUTEJBLHBIMU MOKA3ATEJISIMU Y B3POCJIBIX
C ®PAKTOPAMU METABOJUYECKOT'O PUCKA
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AHHOTANUA

Axmyansnocmys. HakornieHue xvpa B MOPKETYIOUHOM Kelle3e CBSA3aHO C BO3PACTOM, OKUPEHUEM H
MeTaboIMUYeCKUMH HapylIeHUusIMU. BKiIaa oTaeTbHBIX MEeTa00IMUeCKUX U BOCMIAIUTEIbHBIX MTOKa3aTenen
MOCJIe B3aUMHON KOPPEKTUPOBKH OCTAETCS HESCHBIM.

L]eny: OLIEHUTH CBSI3U PACUETHOTO MOTyKoIWdecTBeHHOro MPT-kupoBoro uHaekca moKenya0qHon
Kele3bl ¢ KIMHUKO-aHTPOIIOMETPUYECKUMHU, METa0OINYECKUMH M BOCMAIUTENbHBIMH MOKA3aTeNsIMU Y
B3pOCIBIX ¢ (haKTOpaMU METabOIMYECKOTO PUCKA.

Mamepuanst u MemoOul.: BBITIOTHEH TIOTIEPEYHBIN aHAIN3 MPOCTIEKTUBHO COOPaHHBIX TaHHBIX 150 B3poc-
neiX B Bo3pacte 30—-60 net, o0caenoBaHHbIX B Actane ¢ 25 okTsa0ps 2025 rona mo 30 ampens 2026 roxa.
MPT-xupoBOii HH/IEKC PACCUYUTHIBAIIH 1O IBYXIXOBBIM XUMHUECKH-CIBUTOBBIM U300paKEHUSIM; OH HE K-
BUBaJIeHTeH cTanaapTuzupoBanHoit MRI-PDFF. [Tpumensinu kputepuiit Kpackena—Y onnuca, KOppessiuo
CnupmeHa, MHOTOMIApaMETPUUECKYI0 TaMMa-pPErPeCCHI0 U aHAIIU3bl YyBCTBUTEIBHOCTH. MHOKECTBEHHBIE
CpaBHEHHUS KOppeKTHpoBaiu MeTo1oM benmkamuuu—Xoxoepra.

Pezynomamer: menuana unnekca cocraBuia 5,70 [2,60-9,83] %. Haubonee BbipakeHHbIE MOIOKH-
TeJIbHBIC KOPPEIAIMH BhISBIEHBI ¢ Bo3pacToM (p=0,445), UMT (p=0,426), HbAlc (p=0,400), HOMA-
IR (p=0,385), unrepneiikunom-6 (p=0,368) u uncymuaom (p=0,354); c JIIIBII cBsa3p Obuta 0OpaTHOM
(p=—0,240). B moaHO¥ ramMmMa-MO/IeNId CTATUCTHYECKH 3HAYMMOM OCTaBaIach TOJBKO CBSI3b C BO3PACTOM:
otHomieHue cpeanux 1,510 Ha onHo cranaaptHoe oTkinoHenue (95 % JAU 1,254-1,818; p<0,001). Cssizu
¢ nosioM, UMT u uHTEepAEHKUHOM-6 TOCTUTAIHN CTATUCTUYECKOM 3HAYMMOCTH TOJIBKO B JIOMIOJIHUTEIbHON
JIMHEHHOW MOJIEIIN.

Buvioowvi: B HECKOppekTHpOoBaHHOM aHanu3e MPT-xupoBoii mHAEKC OBLT CBSA3aH C PSIJAOM aHTPOIIOM-
eTPUYECKUX, META0OIMUECKUX M BOCHATUTENbHBIX MoKa3aTenei. [locie B3auMHONM KOPPEKTUPOBKU Hau-
0osee ycToiuuBO#l OblIa CBA3L C BO3pacToM. [loMyKOoIMUeCTBEHHBIM XapaKkTep WHAEKCa M 3aBUCUMOCTD
OCTaJIbHBIX aCCOIUAIINI OT MOJIENIM OTPAHUYUBAIOT KIIMHUYECKYIO HHTEPIPETAINIO Pe3yIbTaTOB.

Kntoueesvie cnoea: nooocenyoounas sicenesda;, HCuposas MraHb, MASHUMHO-PE3OHAHCHAS MOMO2pa-
Qus; UHCYTUHOPE3UCMEHMHOCMb,; OXCUpeHUe, UHMePIeUKUH-0.

BBenenne

Hakonnenue >xupa B NOMKEITYIOYHOM Ke-
Jie3e HaOMIOJAeTCsl MPU CTAPCHUH, OXUPCHUH U
MeTtabonnueckux Hapymenusx [1-3]. Ero xium-
HUYECKOC 3HAUYCHUE M HE3aBUCUMBIM BKJIaJ OT-
JENbHBIX METa0O0IMYECKUX (DAKTOPOB OCTAIOTCS
JTMCKYCCHOHHBIMH.

Tepmunbl <«KUpoOBass WHPWIBTpALIUSL», «CTea-
TO3», «KHPOBOE 3aMEIICHHE» W «BHYTPHUITAHKpE-
aTUYECKOE OTJIOKEHHUE JKUPa» HE MOJTHOCTHIO B3a-
MMO3aMEHsIeMbl. Pe3ylbTaThl M3MEPEHUN 3aBUCAT
OT METO/Ia BU3YaJIM3aIlK U pa3MeIleHus obacTen
uHTepeca [4; 5], mOATOMY Ha3BaHHME MOKa3aTems
JIOJDKHO COOTBETCTBOBATH CMIOCOOY €ro MOTyUYeHHUS.
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CBs131 IaHKPEATUUECKOT' 0 KUPA C LIEHTPAJIBHBIM
OKUPEHHMEM, TUIIEPTPUTIINLIEPUIEMUEH, HHCYJIMHO-
PE3UCTEHTHOCTBIO, BO3PACTOM M MHAEKCOM MaccChl
tena (nanee — UMT) onucansl panee [6-8]. Jlanabie
00 yriaeBogHOM OOMeHe M [B-KJIeTOYHOW (DyHKITUU
npotuBopeuuBsl [9-12]. CBsA3b ¢ CUCTEMHBIM BOC-
NaJIeHUEM M3yY€Ha MEHEE MOJIHO: B UCCIIEN0BAHUU
Singh u coaBT. acconmanus ¢ HHTEPICHKHHOM-6 HE
JOCTHUTAaJIa CTATUCTUIECKOM 3HauuMOCTH [13].

ConocTaBUMOCTh MCCIIEOBAHUN OrpaHUYEHA
pa3IuuMsAMHU METOJIOB BH3yanusauuu. J[ByxiaxoBas
XUMHYECKH-CBUTOBas MarHMTHO-PE30HAHCHAsI
tomorpadus (nanee — MPT) uyBcTBuTensHa k T1-
cMmernieHuto u T2*-3aTyxaHuto, TOT/1a KaK MHOT09X0-
BbI€ METO/Ibl TIO3BOJIAIOT YUUTHIBATh Psijl CUCTEMA-
THueckux ommbok [14-19]. HexoppurupoBaHHBI
JIByX9XOBBIIl IIOKa3aTejlb HE SKBUBAJIECHTEH CTaH-
JTapTU3UPOBAHHOMN JKUPOBOM (Ppakiiuil MO MPOTOH-
Hoit mnotHocTH (MRI-PDFF); noporu, noiny4yenusie
pa3HBIMU METOJIaMH, HAIPSMYIO HECOIIOCTABUMBI.

L]env uccnedosanus — OUEHUTH CBSI3U PACUETHO-
ro IMOJXYKOJIUYECTBEHHOr0 MPT-KUPOBOro MHIEK-
ca HOJDKEITyT0YHOM XKeJle3bl ¢ KIMHUKO-aHTPOIIOM-
eTPUYECKUMHU, YIJIEBOAHBIMH, JUIUJAHBIMU U BOC-
NAJINTENILHBIMU [TOKAa3aTesIMU, B TOM YHUCIIE MTOCTIe
B3aUMHOW KOPPEKTHUPOBKH, Y B3POCIBIX C (hakTopa-
MU MeTabOIMYECKOTO PUCKA.

Marepunajbl M1 MeTOABI

BeinonHen  momnepedHsld  aHaIM3  AAHHBIX
IIPOCIIEKTUBHOTO  HAOJIOAATENBHOTO  UCCIIEAO-
BaHUs, NMPOBEAEHHOr0O B AcraHe ¢ 25 OKTIOps
2025 roma mo 30 ampens 2026 roga. Knmuuko-
aHTPOIIOMETPUYECKOE M JIabopaTopHOE 00cieno-
BaHHE MPOBOAWIM B MHOromnpouibHOM Menu-
nuackoMm nentpe «Life Medicusy, MPT — B MPT-
ueHrpe «Jlupep». AHaIM3MpOBaNM OJHOKPATHO
U3MEepeHHbIe KIMHUYecKue, 1adbopatopusie 1 MPT-
nokazatenu; gaHHele Y3 W aMarHoCcTHYecKylo
TOYHOCTbH B 3TOT aHAJIM3 HE BKItoYaiu. Pe3ynbTaTsl
npeacTaBieHsl ¢ yuéroM pekomenganuii STROBE.

Y4acTHUKOB HaOKPaJU cpe/iu MalUeHTOB Hcce-
JIOBATEJIbCKOTO LIEHTpa, HAIPABICHHBIX BpadyaMu
JIMIL, TIOCETUTENIeH MPOPMIaKTHIECKUX 00CIe0Ba-
HUH U crienuanbHO Npuriaménsbix aul. Habop He
OBbUI CTPOTO MOCIIEI0BATEIBHBIM UM CITy4aiiHbIM.

Bxumoyanu myxunH u xeHuH 30-60 jer ¢
XOTs1 Obl OJJHUM (DAaKTOPOM METAOOIMYECKOTO pH-
CKa: U30bITOYHON MacCcoil Tesla MM OKUPEHNEM, Ha-
pYLIEHUEM YIJIEBOAHOIO OOMEHa, IUCIUNHIEMUEH
b0 apTepuaabHON THmepTeH3ueit. TpeboBanuck
NOJMHBIA ~ HAbOp  KIMHUKO-aHAMHECTUYECKHX,
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AHTPONIOMETPUYECKUX M JIA0OPATOPHBIX JTAHHBIX,
TexHudyecku npurognoe MPT-uccnenoBanue, cse-
JeHus 00 ymoTpeOIeHNH aJKOTOoJsl M MHUChbMEHHOE
MH(GOPMUPOBAHHOE COTJIacHe.

Hcknrovanu ui ¢ OCTPhIM WM XPOHUYECKUM
[IAHKPEATUTOM, AJIKOTOJIbHOM 3aBUCHMOCTBIO, all-
KOT'0J1b-aCCOLIMMPOBAHHBIM NTAHKPEATUTOM HJIM 3a-
OosieBaHMEM I1€YEHH, BUPYCHBIM JINOO ayTOUMMYH-
HBIM TEMAaTUTOM, TSDKEJION TMEeYEHOUYHOM HegocTa-
TOYHOCTBIO, MyKOBHUCIIM/I030M M T€MOXPOMATO30M.
JpyrumMu KpuTepusMHU UCKIIOYCHHs OBLITH omepa-
LM Ha IIOJKEIIyJOYHOM XKele3e, IpUEM Ipernapa-
TOB, CIIOCOOHBIX BBI3BAaTh €€ KUPOBOE 3aMEIICHUE,
AKTMBHOE WJIM INPEIIOIaraéMoe OHKOJOTMYECKOe
3a0oneBaHue, TsDKENas COMYTCTBYIOLIAs MaToJIo-
T'Hsl, CIOCOOHAsI TOBIHSTH HA H3yYaeMble MoKa3aTe-
ay, nporusBonokazanus k MPT u texnuuecku He-
IIPUTOJIHBIE PE3YJIbTAaThl 00CIEA0BAHNUS.

YnotpebieHue ankorosisi OIEHUBAIN [0 CaMoO-
OTYETY B XO0JI€ KIMHUKO-aHAMHECTUYECKOIO OIPO-
ca M JOCTYNHOW MEIUIMHCKOW JOKYMEHTAIlUH;
BAJIMUPOBAHHBIM KOJIMYECTBECHHBIM OIPOCHUK HE
npuMeHsi. [IpoToKoIbHBIE MOPOTH HCKIIOUYEHUS
cocTtaBiasuim >80 I' YACTOrO ATAHOJIA B CYTKM IS
MYX4MH U >40 1/CyT s )KSHIIUH. DTH KPUTEPUHU
HE UCKIIIOYAIOT OCTATOYHOTO BIMSHHUS aJIKOTOJIsI Ha
U3y4aeMblE CBS3U.

N3 179 obcnenoBaHHBIX KaHIUATOB JIEBSITh HC-
KIIFOUWIIN N0 KJIIMHUYECKUM NPUYMHAM: TeaTUuT — y
JBYX, TIOJIO3pEHHE Ha OHKOJOTHYeckoe 3a0olieBa-
HUE — y OJHOTO, KIaycTpodoOus, MpensiTCTBOBAB-
mast MPT, y mectu. Emé 20 yyacTHUKOB MCKIIIO-
YWINA U3-3a HEYJOBJIETBOPUTEIBLHON BU3yaIM3aLUU
MO/DKEITyIOYHOM KeJe3bl MPH TpaHCAOOMUHAIb-
HOM Y3MU, 00s3aTeIbHOM MO HCXOJHOMY IMPOTO-
koiry. X anTponomerpuueckue 1 MPT-nanHbie B
AQHAJTUTUYECKYI0 0a3y HEe BOLUIM. AHAJIN3 BKIIOYA
150 y4acTHHKOB € MOJHBIMHU JAaHHBIMH, TIO OJHOM
3anucu Ha Kaxnjoro. Jlybnmukatel uaeHTu(dUKaro-
POB U NMPONYCKN aHATM3UPYEMBIX 3HAYEHUN OTCYT-
CTBOBAJIM; BOCCTAHOBJICHHE JAHHBIX HE IPOBOIUIIN.

[IpenBaputenbHblii pacuéT o0bEMa BBIOOPKU
JUISl @aHAJIW3a acCOLMALMKM HE IIPOBOJWIM; UCIIOJb-
30Baid JlaHHble Bcex 150 y4acCTHUKOB OKOHYa-
TesnbHOM KoropThl. Kateropus MPT-xupoBoro un-
nekca >20 % BkiIrOYana JAEBITh YEJIOBEK, TOATOMY
MEXTPYIIIOBbIE CPaBHEHUS paccMaTpUBAIM Kak
HCCJIE0BATEIIbCKUE.

Knunuxo-anmponomempuueckoe obcredosanue

B craHmapTU3MpOBaHHOW  perucTpanyoH-
HOM dopMe (UKCHUpOBaIM BO3pAcT, MO, CTATYC
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KypEeHUs1, apTepUAIIbHYIO0 TUIIEPTEH3HI0, CaXapHbIN
nuadeT, MpUHUMAEMBbIE MpernapaThl U MEIUIIMHCKUN
aHamHe3. ['unepreH3uio onpenensyii Mo yCTaHOB-
JIEHHOMY JHArHO3y, MPUEMY aHTUTUIIEPTEH3UBHBIX
MIpernapaToB WIM U3MEPEHHUIO apTepPUAIBHOTO J1aB-
neHus; TuabeT — MO YCTaHOBJICHHOMY JHMarHo3y,
CaxapoCHIKAIOUICH Tepanuu Wi J1abopaTopHOMY
oOcnenoBanuto. TeKyuM KypeHHUEM CUUTAIN YTIO-
TpebsieHne TabayHbIX W3EIUN B TEUCHUE TMOCIE/I-
gux 30 quen.

Maccy Tena u3MepsUIM Ha 3JEKTPOHHBIX Me-
JTUIIMHCKUX Becax B JIETKOH onexnae 0e3 o0OyBw,
pOCT — CTOsL C MOMOIIBI0 pocToMepa. MHaekc mac-
cel Tena (nanee — UMT) paccuutsiBanu kak mMaccy
TeJa B KMUJIOTpaMMax, JAeEHHYI0 Ha KBaJapaT pocTa
B MeTpax; oxupeHue onpeaensinu npu UMT >30
Kr/M?. OKpY>KHOCTh TaJlMU U3MEPSITU CTOsI, C HOTa-
MU Ha ITUPHUHE TUIeY U CBOOOIHO OMYIIEHHBIMU PY-
KaMu, Ha CEPEIMHE PACCTOSHUS MEXKIY MOCIETHUM
NaJIbIUPYEMbIM peOPOM U TOJB3/I0IIHBIM IPeOHEM.
B ananu3 Bxirroyanu cpenHee TpEX U3MEpPEHHU, BbI-
MOJIHEHHBIX B KOHILIE CIIOKOMHOTO BBIJOXA.

Jlabopamopnoe obcredosanue

Beno3znyto kpoBb Opaiu yrpom rociie 8-12 yacon
romoganus. Onpenensum Tiroko3y, HbAlc, uHcy-
JIUH, 00NN XOJIECTEPUH, XOJIECTEPHH JTUTIOTIPOTEU-
HOB HU3KOM U BhICOKOM mioTHOCTH (Aanee — JITTHIT
u JIIBII), tpurmunepuasi, C-peakTUBHBINA Oeok
(manmee — CPB), unrtepneiikun-6 (manee — NJI-6) u
MPOKaIbUUTOHUH. McciaenoBaHusi BBIOJNHSUIM B
KIIMHUKO-IMarHOCTUYECKOW J1abopaTopuu Mo Jei-
CTBYIOLLIMM ONEPALMOHHBIM TpPOLEIypaM U HWH-
CTPYKIIUSIM K peareHTam.

WNnnexc uncynunopesucteHTHoctTh HOMA-IR
paccuuthiBasi 110 popmysie: HOMA-IR = rmroko-
3a HATOIIAK (MMOJIB/JT) X UHCYJMH HaTomak (MKEn/
M)/ 22,5.

Onpeoenenue MPT-s1cupo6ozo unoekca noodice-
JIYOOUHOU JHcele3bl

MPT BceM ydacTHHUKaM BBINIOJHSJIM Ha TO-
morpade Philips Achieva 1,5 Tn (Philips
Healthcare, Hugnepnannpl) mo eawHOMYy HIpPOTO-
koiy. HMcnonp30Bajid  JIBYX3XOBYIO T'PaJIMEHT-
HO-3XO0By10 TmocnenoBarensHocTh dual FFE BH
C TIOJIyYeHHEM H300paKeHH B TpOoTHBO(DA3E U
¢daze. ITapamerper: TE1 — 2,3 mc; TE2 — 4,6 mc;
TR — MHMHHMaIbHOE AaBTOMAaTHYECKH BHIOpaH-
HOE 3HaueHUe B pekuMme Shortest; yrona oTKIOHE-
Husa — 80°; TonmMHa cpe3a — 7 MM; MEKCPE30BbIT
MPOMEXYTOK — 1 MM; maTpuiia — 256x152; mone 06-
3opa — 405%321x199 mMMm; Bokcenb — 1,41x1,83x7

MM; YHCIO 3XO0 — 2; KO3 UIUEHT YCKOpPEHHS
SENSE — 1,8. U300paxxeHuss moiay4yaid TMpH 3a-
nepkke apixanus Ha Broxe. mDIXON, IDEAL-IQ,
MP-CieKTpOCKONIMI0O U MHOTO3XOBOE OIPEIEICHUE
MRI-PDFF He npumeHsin.

WNunexc paccunteiBamu B Microsoft Excel mo
dopmyne: MPT-xupoBoit unnexc (%) = [(Slin-
phase — Slopposed-phase) / (2 x Slin-phase)] x 100,
rae Slin-phase u Slopposed-phase — wHTeHCHB-
HOCTb CUTHaja Ha U300pakeHusx B ¢daze U MpoTu-
BO(aze COOTBETCTBEHHO.

B rosioBke, Tene M XBOCTE MOIKEIYAOYHOU
JKeJIe3bl BPYUYHYIO pa3Mellaid M0 OJHON WU JBE
KpyTJibie Tu00 oBaibHBIE oOsactu uHTEpeca (ROI)
WHJIUBUyaTbHOTO pa3mepa — Bcero 3-6 ROI Ha
Y4acTHUKA, HA OJTHOM WM HECKOJIBKUX IMOCIE0-
BaTeNbHBIX cpe3ax. Mckiodanu KpynHble COCYAbL,
TJIAaBHBIM MPOTOK, OYaroBble OOpa3OBaHHS, BbIpa-
KEHHBIC apTe(aKTHI U MEPUTIAHKPEATUUECKHI JKHUP.
W ToroBblii HHEKC PACCUNUTHIBAIIN KaK CPe/IHEE BCEX
TEXHUYECKU MPUTOTHBIX U3MEPEHUIA.

[lepBuuHbIe U3MEPEHUS BBINOIHSIM TPU PEHT-
reHoJiora ¢ onsitoMm MPT Gonee nByx Jsietr. Beibop
cpe3oB, pasmemieHne ROI u pacu€rbl mposepsii
PEHTTEHOJIOT C OMBITOM 00Jiee BOCHMH JIET, TPUHU-
MaBIINI OKOHYATETBHOE PEIICHHE O MPUTOAHOCTH
M3MEPEHHUI U UTOrOBOM 3HaueHuu. Crienuanucram
Obuta 1OCTyNMHA MHPOPMALWs U3 HANPaBICHU, HO
He pe3ysbTathl Y3U. HezaBucumbie MOBTOPHBIE U3-
MEpPEHHUSI HE COXPAHSIINCh, I03TOMY MEK- U BHYTpH-
HKCIEPTHYIO BOCIPOU3BOAUMOCTh HE OI[CHUBAIIH.

Koppektmu  T1-cmemenus, T2*-3aryxanus,
IIyMOBOI'O CMEIIIEHUs, MHOTOIMKOBOTO CIEKTpa
*upa u HeonHopoaHoctd BO/B1 nHe BbimonHsuiu.
WNupexc paccMaTpuBalid KaK IOJTYKOJIHYECTBEH-
HBII TIOKa3aTellb, MPOLIEHTHBIE 3HAYEHHS] KOTOPOTO
He skBuBaieHTHbI MRI-PDFF. OcHOBHBIM uCXO-
JIOM OB HEMpPEepbIBHBIN MHJIEKC. /(15 BTOpHUYHOTO
OMMCATEIBHOIO aHaIM3a UCIOIb30BAIN KATETOPUU
<5 %, 5—<10 %, 10—<20 % u1 >20 %, He sABAAIOIIHC-
sl BaJINIUPOBAHHBIMU JTMATHOCTUYECKUMU TIOPOTa-
MU WIN CTaAUSIMH 3a00JI€BaHUS.

Cmamucmuyeckuii ananus

Pacnpenenenue KonMMueCTBEHHBIX EPEMEHHBIX
npoBepsiin kpurepuem Illanupo—Yunka. [Janubie
MpEeJCTaBICHBl Kak MeauaHa U kBapTuiau Me [Q1—
Q3] mubo uucno u nons n ( %). KonnyecrBennoie
MOKa3aTeJIM  MEXJy YEThIpbMsI  KaTerOpHUsiMu
MPT-xupoBoro HWHAEKCAa CPaBHUBAIA KPUTEPHU-
em Kpackena—Yommmca; pasmep 3¢dekra oreHu-
B 1o €>. [nsg 15 MeXrpynmoBbIX CpaBHEHUI
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pacCUUTHIBAIN CKOPPEKTUPOBAHHBIC pP-3HAUYEHUS
(q) meronom benxamunu—Xoxo6epra. [1pu 3Haun-
MOM 00IIeM TecTe MPOBOJIMIN MONAPHBIE CpaBHE-
HUSI KpUTEPUEM CYMMBbI PAHTOB YMJIKOKCOHA C T1O0-
npaBkou Xomnma.

[Ton, apTepualibHyl0 THIEPTEH3HUIO, CaxapHbIN
nrabeT U KypeHHe CPaBHUBAIM MEX]y KaTeropus-
MU TOYHBIM KpuTepueM dDuiiepa ¢ OLEHKOH p Me-
togoM Momnte-Kapno (20 000 cumysnsauuit). Cuity
cBsi3u oueHuBanu no V Kpamepa.

s cBsizeit HenpepsiBHOrO MPT-xupoBoro uu-
JieKca ¢ KIMHUYECKUMH U J1a00paTOPHBIMU ITOKa3a-
TEJIIMU paccuuThiBamu Kodpduuuent CnupmeHa
(p) u mponieHTHIIBbHBIE 95 % nOBEpUTEIbHbBIE UHTEP-
Batbl (nanee — JIN) mo 2000 OytcTpan-Beioopkam. K
15 KOppeALMOHHBIM TeCTaM IPUMEHSITN MONIPABKY
benmxamuan—Xox0epra.

CKOppEeKTHpPOBAaHHBIE AaCCOLMAIMM  OLICHUBA-
1 0000UIEHHBIMU JIMHEHHBIMU MOJICNISIMU C T'aM-
Ma-pacrpejeieHieM U jorapupmuyeckon (yHk-
LUeH CBSA3U, BBIOPAHHBIMU C YYETOM IOJIOKUTEIb-
HOTO, AaCMMMETPUYHOIO BIIPABO pPACHpPEACIICHUS
nnjexkca. HOMA-IR, tpurnunepunsi, CPb u NJI-6
MpeIBapuTeNIbHO mpeoldpa3oBbiBaiiu Kak log(1+x),
3aTeM BCE HEINPEpbIBHbIE MPEIUKTOPBI CTaHIApTHU-
30Banu. Mcnonb3oBanau poOacTHbIE CTaHAAPTHHIC
omnOku HC3 u 95 % JAW. DkcroHeHIMpOBaHHbIE
KOA(Q(QUIMUEHTHl NPEJCTaBICHbl KaK OTHOILEHUS
OKUJIa€MBIX CPEJHMX 3HAUYEHHUI MHJEKCa Ha OJIHO
CTaHJapTHOE OTKJIOHEeHUue (nanee — SD) npeaukro-
pa WM JUId MY>KYUH OTHOCUTENIBHO KEHIIHH.

[TocnenoBaTenbHO OLIEHUBAIM YETHIPE MOJIEIH.
Mopgens 1 Bkitouana Bo3pact, noi u UMT; monens
2 — nomnonuutensHo log(1+HOMA-IR) u HbAlc;
Mojzens 3 — pomnonaHuTenabHo log(l+Tpuriunepu-
ne1) u JINIBIL; monnas monens 4 — takke log(1+-
CPB) u log(1+M1JI-6). Monenu ucnonbp30BaIu st
HCCIIEZIOBATENICKOTO  COIMOCTABJICHUS  B3aMMHO
CKOPPEKTUPOBAHHBIX accolManuii, 6e3 IpUYMHHON

MHTEpIpETalud. MyJIbTUKOJUIMHEAPHOCTh OLIEHU-
Banu 1o VIF, yCTOMYUBOCTB MOJIHOM MOJEIIH — IIPO-
HeHTWIbHBIM OyTcTpanioM ¢ 1000 moBTOpHBIMU
BbIOOpKaMU.

B anamuse uyscrBuTensHOCTH UMT 3amensnu
OKPYXHOCTBIO TalHH. J{ONOJIHUTENBHO OLIEHUBAIU
JUHEMHYI0 MOJENIb METOJOM HAauMEHBIINX KBa-
nparoB (nanee — OLS) mnsa log(1+MPT-xupoBoit
MHJIEKC) ¢ pOOACTHBIMU CTaHIAPTHBIMU OIINOKaAMH
HC3. Tectsl 6bUIM ABYCTOPOHHUMH; YPOBEHb 3Ha-
yumocTu coctasisl 0,05 ¢ yuérom npeaycMoTpeH-
HBIX IIONPAaBOK HAa MHOXXECTBEHHBIE CpPaBHEHUS.
Amnanu3 BemnoynHsIM B R 4.5.2 ¢ makeramu readxl,
dplyr, tidyr, purrr, ggplot2, openxlsx, sandwich, car
u boot. Ins Monte-Kapio u Oyrcrpsna 3aaaBaiu
HA4yaJIbHOE 3HAYEHHE I'€HepaTopa CIy4alHbIX 4u-
cen 20260726.

Omuyeckue acnekmul

HccnenoBanue NpoBEAEHO B COOTBETCTBUU
¢ XeNbCUHKCKOM Jeknapanueil U 0J00peHo
JlokanpHbIM  Ono3THUecKUM KomuTeToM HAO
«MenuuuHCcKuil yHUBEpCUTET AcTaHa» (pelieHue
Ne3 ot 29 suBaps 2025 rona, 3acenanue Ne2). Bee
YYaCTHMKH [0 BKJIFOYEHMS MOJAMUCATU HH(pOpMU-
POBAaHHOE COrJlacHe Ha Y4acTHE M UCIIOJIb30BaHUE
00€37IMYEHHBIX Pe3yJIbTATOB B HAYUYHBIX IyOJIHMKa-
musx. [lepen ananu3oM gaHHble 00€3IMYUBAIIN.

PesyiabTarhl

Obwas xapakmepucmuxa 6b100pKu

B ananns Bkimouensl 150 ygactaukos: 100 sxeH-
e (66,7 %) u 50 myxunn (33,3 %). Menuana
Bo3pacta cocraBuna 47,0 [36,0-58,0] rona,
NUMT-27,75[24,28-31,56] xr/m?. XapakTepuCTHKU
BbIOOpKU MpUBEAEHBI B Tabuue 1.

MPT-xupoBoii unaexc Bapsuponain ot 0,02 1o
40,20 %; menuana cocrauia 5,70 [2,60-9,83] %
(pucynok 1). B xareropuu <5 %, 5—<10 %, 10—<20
% u >20 % BoILIN COOTBETCTBEHHO 68, 45, 28 u 9
Y4aCTHHUKOB.

Taoauna 1. O6mias xapakrepucTka BeIoopku (n=150)

IToxka3arenanb 3HaveHne JInana3on
Bospacr, ner 47,00 [36,00-58,00] 30,00-60,00
Macca Tena, kr 79,45 [69,00-87,75] 52,00-170,00
Wnnexc Maccel Tena, Kr/m? 27,75 [24,28-31,56] 18,78—64,78
OKpy»XHOCTb TaJIlH, CM 85,00 [73,00-94,50] 58,00-161,00
I'mroxo3a, MMOJIB/ 1T 5,18 [4,92-5,80] 3,60-20,80
HbAlc, % 5,73 [5,46—6,12] 4,83-15,30
WNucynmun, mxEn/mn 10,35 [7,20-16,55] 0,80-63,00
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IIpooonacenue madbauywl

Iloxka3arenanb 3HaueHune Jnana3on
HOMA-IR 2,39 [1,61-3,96] 0,21-17,64
OO0t XonecTeprH, MMOJIB/I 5,46 [4,77-6,19] 2,75-11,80
JIITHII, Mmmomw/n 3,37 [2,72-4,03] 0,37-6,14
JITIBII, mmob/n 1,31 [1,10-1,62] 0,52-2,65
Tpuruiepuabl, MMOJB/IT 1,31[0,95-1,88] 0,42-20,05
C-peakTHBHBIN OETIOK, MT/J 1,65 [0,73-3,30] 0,10-34,40
WuTepneitkua-6, mr/Mi 1,50 [1,50-2,40] 0,50-9.,45
[TpoxanbIIMTOHNH, HT/MJT 0,02 [0,02—0,03] 0,02-0,30
Pacuérnsiiit MPT-xuposoii unnexc [1K, % 5,70 [2,60-9,83] 0,02—40,20
Kenckuii o 100 (66,7 %) —
ApTepuasibHas TUIIEPTEH3HS 32 (21,3 %) —
CaxapHublif Tuaber 14 (9,3 %) —
Tekyiuee Kypenue 30 (20,0 %) —
Osxupenue mo UMT >30 kr/m? 53 (35,3 %) —

*[Ipumeuanue. Konuuecmesennvie oanmvie npeocmasiensvt kax Me [Q1-Q3], kamecopuanvhvie — Kak n
(%), ouanazon — munumym—maxcumym. IDK — nooscenyoounas scenesa; JIIHII u JIIIBII — xonecmepun

Junonpomeunos HU3KOLL U 8bICOKOU NIOMHOCIU.

Hcmounuk: cocmasnerno asmopamu

Pacnpepenenne pacuérnoro MPT-kupoBoro uuaexkca

30

%)
=]
L

Yucmo naumMeHToB

)
1

U T T
20 30 40

Pacuérnbiit MPT-xupoBoii uHaekc, %

Pucynoxk 1. Pacnipenenenue pacuétnoro MPT-XupoBOro nHIEKca MOKEITY JOYHOM XKEJIE3bI
Hcmounuk: cocmasneno asmopamu

Medsicepynnoevie paznuuus

Ilocne mnompaBku  benmxamuuu—Xoxo6epra
pasnuuus MEKIy KaTerOpUsMM COXPaHSIMCh IS
OOJIBLIMHCTBA AHTPONOMETPUUYECKUX U METa0OIH-
yeckux mnokazarteneir, CPb u WJI-6 (tabnuua 2).

HauOonpmue pasmepsl >pdexta OTMEUEHbI IS
UMT (£2=0,161), Bo3pacra (¢=0,127), HOMA-IR
(e2=0,126) u NJI-6 (¢=0,115). Insa obuiero xose-
crepuna, JIIIHII n npokanbLUTOHMHA 3HAYMMBIX
pas3n4uii He BBISBICHO.
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Tabauua 2. [lokazaTenu y4aCTHUKOB B 3aBUCUMOCTHU OT kKaTteropuu MPT-xupoBoro unjaekca

IMoka3arein <5_ e 5_<_10 7 10_<_20 % 22(1 7% & p q
n=68 n=45 n=28 n=9

Bospact, et 40,0502’[55],00— 48’0508,[38]’00_ 55,0600’[33],75— 53,0600’[33],00— 0.127 | <0001 | <0,001
Macca Tena, Kr 76’5800’[568]’75_ 80’0809,[33]’00_ 83’8908,[;57]’25_ 95’(1)81[220’]00_ 0,091 | 0,001 | 0,002
H:g;zcg?;cm 25,0248’[55],10 28,0392,[335],39 31,8334’[5;3],70 29,3341’[321],84 0,161 | <0,001 | <0,001
HbAlc, % 5’5;%55’]33_ 5’7256’]50_ 5’92,56’]70_ 6’0;[156’]76_ 0,104 |<0,001 | <0,001
I/IHchII;I/[IjI,MKE,H/ 7,9102 ’[jég]o— 10,12,580,]10— 16,8250’[41;)],82— 9,0101 ,[88(,)?0— 0,107 | <0001 | <0,001
HOMA-IR 1’7353’]24_ 2’629%]93_ 3’8(5),[92()’f5_ 2’259523’]06_ 0,126 | <0,001 | <0,001
secropmn, | ST | S48 | S92 | SIBUS g0y | o733 | 0733
MMOJIB/II

L T
T [ TS [0 002 o0 a0 | oo
Commmt 1001050~ TR0 IS0 IR0 | o | vos
P | 0020020002 OB 05 0% 00 | 1000280 | 032

*[Ipumeuanue. /{annvie npeocmasieruvl kax Me [Q1-Q3]. p —3nauenue ona kpumepus Kpackena—Yonnuca;
q — p nocae nonpasku benoxcamunu—Xoxoepea ons 15 cpasnenuil, €2 — pazmep s¢pgpexma. Kamezopus >20)

% exnoyana 0eesmo YHuacniHuKos.
Hcemounuk: cocmasneno asmopamu

[To cpaBHenuto ¢ kareropueit <5 % paznuyus
B rpynmnax 5—<10 % u 10—<20 % wyame kacamuch
AHTPOITIOMETPUYECKUX TIOKa3aTeled M yIIeBO-
Horo oOmeHna. B rpynmne 10—<20 % Takxxe ObLIM
Bbie tpurnuuepuasl 1 MJI-6 u mwxke JIIBIL. B
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kateropu >20 % OILIEHKH OBUIM MEHEE YCTONYH-
BBIMH H3-3a MaJIOM YHCJIEHHOCTH, OCOOCHHO I
HOMA-IR (pucynok 2). ITonapusie paznuuusi CPb
MOCJIE MOMPaBKKU X0JIMa HE JOCTUT AN CTaTUCTHYC-
CKOH 3HAYNMOCTH.
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MeTabonnyeckne H BOcnaJIuTeIbHbIe NokasaTean mo MPT-kareropusam
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Kareropusa MPT-xupoeoro HHAeKca

Pucynok 2. Pactipenenenne HOMA-IR, HbA Ic, untepneiikuna-6
u C-peaxtuBHoro 6enka no MPT-kareropusim
Hcmounuk: cocmasneno asmopamu

Kamezopuanvhvle xapaxmepucmuxu

Pacripenenenre nosna, apTepuanbHON TUIIEPTEH-  TIpH UHAEKce <5 % 10 22,2 % npu >20 %, ogHaKo
3UH U KypeHUsS MEXKIy KaTeropusMHU CTAaTUCTH4Ye- oOlee pa3inuve He JOCTUTANO0 YPOBHS 3HAYMMO-
CKM 3Ha4MMO He paznuyanoch (tadmuna 3). Hons  cru (p=0,064).

YYaCTHHMKOB C auabeTroM yBenunuuBaiach ot 4,4 %

Ta6auna 3. KateropuajibHble XapakKTepUCTUKN YYaCTHUKOB 110 kKaTeropusim MPT-xupoBoro uHjaekca

Mokasarein <5% 5-<10% | 10-<20 % >20 % | V Kpa- 7
n=68 n=45 n=28 n=9 Mepa

[Ton: My>K4MHBI 19 (27,9 %) | 20 (44,4 %) | 7 (25,0 %) | 4 (44,4 %) | 0,178 | 0,196

Aptepuanbnas runeprensus: ga | 14 (20,6 %) | 7 (15,6 %) | 9 (32,1 %) | 2 (22,2 %) | 0,138 | 0,409

CaxapHublif tuaber: ga 3(4,4%) | 489%) | 5(179%) | 2(22,2%) | 0,202 | 0,064

Kypenue: na 13 (19,1 %) | 10 (22,2 %) | 5(17,9 %) | 2 (22,2 %) | 0,043 | 0,955

*[Ipumeuanue. [annvie npedcmasnenvt kak n (%o 6Hympu Kame2opuu). p OYyeHeHo MOUYHbIM Kpumepuem
Quwepa c 20 000 cumynsayuii Monme-Kapno, V Kpamepa — mepa cunvl céssu.
Hcmounux: cocmaeneno asmopamu

Koppenayuonnviui ananus

Hawnbonee BbIpakeHHBIC TOJOXKHUTENbHBIE KOp- Tena, CPb, rmroko3oit u JITTHIL. Cesasp c JIIIBII
pensaIuy HHAEKCa BBISBIICHBI ¢ Bo3pacToM (p=0,445)  Ob1a obpatHoit (p=—0,240; q=0,004). O6mmii xo-
nu UMT (p=0,426). 3HauMMBIMM OBUIM TaK)Ke JIECTEPUH M MPOKAJIBIIUTOHUH 3HAYUMBIX KOPPEIIs-
cem3u ¢ HbAlc, HOMA-IR, WNJI-6, uHCcynmuHOM, 1Mid HE NMOKa3anu (Tabnuia 4, pUCyHOK 3).

OKPYKHOCTbIO TaJIMH, TPUTIUOCPHUAAMMU, Maccoi
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Tab6anna 4. Koppensiunu nokaszareinei ¢ pacu€THeM MPT-kHpOBBIM MHAEKCOM IIODKEITY IOYHOM JKEJIE3bI

IToxka3areJn p Cnupmena 95 % AN p q
Bospacr, net 0,445 0,301-0,576 <0,001 <0,001
Wnaekc Maccel Tena, Kr/m? 0,426 0,273-0,566 <0,001 <0,001
HbAlc, % 0,400 0,251-0,531 <0,001 <0,001
HOMA-IR 0,385 0,243-0,517 <0,001 <0,001
WuTepneiikuu-6, nr/mi 0,368 0,232-0,492 <0,001 <0,001
WNucymun, MxEn/mo 0,354 0,210-0,484 <0,001 <0,001
OKpyXHOCTb TaJINH, CM 0,341 0,174-0,492 <0,001 <0,001
Tpurnuuepuab!, MMOJb/IT 0,328 0,178-0,468 <0,001 <0,001
Macca Tena, kr 0,309 0,139-0,469 <0,001 <0,001
C-peakTuBHBIN O€I0K, MT/JT 0,303 0,146-0,457 <0,001 <0,001
[rok03a, MMOJIB/IT 0,287 0,122-0,445 <0,001 <0,001
JITIBII, Mmmonb/a -0,240 -0,388—0,081 0,003 0,004
JIITHIT, MmMoaw/1 0,191 0,024-0,350 0,019 0,022
OO01muii XonecTepuH, MMOJIB/ T 0,155 -0,011-0,313 0,059 0,063
[TpoxanbIIUTOHUH, HI/MJI 0,031 -0,132-0,188 0,708 0,708

*[Ipumeuanue. p — koagpuyuenm Cnupmena; 95 % /U nonyuenvr npoyenmunvruvim 6ymcempanom (2000
6b100pOK), q — p nocie nonpasku benoscamunu—Xoxbepea onsa 15 xoppenayuii.
Hcmounux: cocmaeneno asmopamu

Koppenanuu nokasareei ¢ paciérabiM MPT-xkHpOBBIM HHAEKCOM

Bospacr, ner O

Huaekc Macchl Tena, Kr/m® O

HbAlc, %
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HOMA-IR A

o
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(e}
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[}
[}
|
|
[}
[}
1
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[}
|
[}
[}
|
[}
[}
|
Hucynun, MeEn/mn A |
]
|
|

OKpY>KHOCTE TaJHH, CM -

TpurIHIEpHIbI, MMOJIB/JT

C-peakTHBHBII GeIOK, M/ -

I'mroko3a, MMOJIB/TT |

JITTHIT, mmons/n

Q

(®)

OOwmmit XoIecTepHH, MMOJIB/JI

ITpokanbIMTOHHH, HIYMII -]

JITIBIT, Mmois/m L O

T T T T

-0.4 -0.2 0.0 0.I2 0.4 0.6
Kosdduunent xoppensauuu Crniupmena, p (95% JIH)

Pucynoxk 3. Koppensauuu oTaenbHbIX KIMHUKO-AaHTPOIIOMETPHYECKUX,
MeTab0IMUECKUX U BOCIAIUTENbHBIX NoKa3aTenell ¢ MPT-xupoBbIM HHIEKCOM
Hcemounuk: cocmaeneno asmopamu
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MHnozeonapamempuyeckuti anaiu3z

B mMonenu 1 ¢ nHaekcoM ObLTH CBSI3aHBI BO3PACT
u UMT: otHomienus cpeanux Ha 1 SD cocraBunu
1,447 u 1,331 cooTtBercTBeHHO (002 p<0,002).

B Monenu 2 cBsi3b ¢ BO3pacToM COXpaHsach;
st log(1+HOMA-IR) oTHOmmeHHWe CpemHHux Cco-
craBuiio 1,177 (95 % AN 1,017-1,362; p=0,029), a
st UMT ypoBeHb 3HAUUMOCTH TOCTUTHYT HE OBLI
(p=0,052). Tlocne BKJIIOYEHHS JIUMHUJHBIX U BOC-
MaJUTEeNbHBIX MOKa3aTelled 3HAa4uMMOW OCTaBalach
TOJIBKO CBSI3b C BO3PACTOM.

B nonHoi#i raMMa-mMoienu Bo3pacty, OoJbIieMy
Ha 1 SD (10,87 ronma), coorBerctBoBanio B 1,510
pa3za 6oJiee BBICOKOE 0KHIaEMOE CpeTHEE 3HAUCHUE
ungekca (95 % JAW 1,254-1,818; p<0,001). Jns
OCTAJIbHBIX MPETUKTOPOB CTATUCTUYECKH 3HAUMMBIX
accoIMaIui He BBISABIICHO (Ta0iuma 5, pucyHok 4).
Jlonst OOBSCHEHHOW JEeBUALIMM IIOJIHOM MOJICIH

coctaBuna 23,8 %, mucnepcus Ilupcona — 1,24,
VIF - 1,25-1,91.

AHanuzvl 4yscmeumenbHoOCmu

IIpu 3amene UMT OKpy’>KHOCTBIO TaJlMM CBA3b
C BO3pacTOM COXpaHSIACh: OTHOILLEHUE CPEIHUX
1,504 na oxHo crannmaptHoe oTkioHeHue (95 %
JN 1,243-1,818; p<0,001). Okpy>kHOCTh TaTuu U
OCTaJIbHBIE MTPEAUKTOPHI CTATUCTUYECKU 3HAUMMBIX
HE3aBUCUMBIX aCCOLMALUNA HE MTOKA3aJIH.

B JIOIIOJIHUTEILHOU OLS-monenu s
log(1+MPT-xupoBoif  HMHIEKC) CTATUCTHUYECKH
3HAUYMMbIE€ aCCOI[MAlMU BBISBICHBI JJisi BO3pac-
ta (p<0,001), myxckoro mona (p=0,026), UMT
(p=0,049) u log(1+untepneiikun-6) (p=0,040) (ta-
O6muua 6). Acconuanuu myxckoro noia, UMT u
UHTEpJIEMKNHA-6 HE JOCTUTalIM CTATUCTUYECKOU
3HaYUMOCTH B OCHOBHOM (Gamma-Mozenu, 1o3To-
My UX MHTEPHPETUPOBATN KaK UyBCTBUTEIBbHBIE K
crienupuKauyl MOJICIH.

Tabauua S. [TonHas raMmma-Mo/ieIb U pe3yJIbTaThl OyTCTpIMI-aHaInu3a

ToKasaTeis OtHomienne | PodacTHbINM . Byrcrpan-me-| Byrerpan
CpexHuX 95 % AN JaUaHa 95 % AN
Bo3spact, Ha 1 SD 1,510 1,254-1,818 |<0,001 1,549 1,275-1,871
My>KCKOM MOJI TPOTUB KEHCKOTO 1,359 0,865-2,135 | 0,183 1,419 0,928-2,182
HUMT, na 1 SD 1,164 0,929-1,457 | 0,187 1,170 0,965-1,481
log(I+HOMA-IR), na 1 SD 1,101 0,942-1,286 | 0,226 1,114 0,913-1,342
HbAlc, na 1 SD 0,913 0,801-1,041 | 0,174 0,910 0,772—1,092
log(1+Tpurmunepusi), va 1 SD 1,013 0,862—-1,190 | 0,877 1,013 0,835-1,342
JITIBII, va 1 SD 0,890 0,733-1,080 | 0,238 0,895 0,720-1,068
log(1+CPB), na 1 SD 1,092 0,950-1,256 | 0,217 1,080 0,930-1,304
log(1+WJI-6), na 1 SD 1,159 0,977-1,374 | 0,090 1,161 0,979-1,432

*Ipumeuanue. OmHoutenus cpeOHUx 0s HenpepuvlHbIX npedukmopos paccuumanvt Ha 1 SD. HOMA-IR,
mpuenuyepuovt, CPB u UJI-6 npeoopasosanst kak log(1+x) oo cmanoapmuszayuu. 3nauenue > 1 coomeem-
cmeyem 6o.J1ee blCOKOMY 0AHCUOAeMOMY cpeOHemy unoexkca. Pobacmuuvie 95 % JIU paccuumansi ¢ ucnons-
306anuem HC3, 6ymcmpon-oyenxu — no 1000 evibopram.

Hcemounuk: cocmasneno asmopamu
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Bospacrt, na 1 SD A

My?KCKOH 0TI IPOTHBE KEHCKOTO - k O

HUMT, Ha 1 SD

log(1+HJI-6), Ha 1 SD

log(1+HOMA-IR), na 1 SD

log(1+CPE), Ha 1 SD - —

log(1+Tpurnunepuas), Ha 1 SD -

HbAlc, na 1 SD - e Gy
JIMBIL, Ha 1 SD 1+ o :
0,7 1,0 15 2,0

OTHOIIeHKe oXKKaaeMblx cpegHux MPT-kupoBoro nHpekca (95% JTH)

Pucynok 4. CKoppeKTHpOBaHHbIE aCCOLUALIMHU B MIOJIHON raMMa-MOJIEIN
Hcmounux: cocmaeneno asmopamu

Ta6auna 6. [lononaurensnas OLS-monens st log(1+MPT-xupoBoii HHIEKC): aHAIH3 YyBCTBUTEIILHOCTH

IMoka3aremnb Koapdunuent PoGacrasrit 95 % AU p
Bospact, na 1 SD 0,379 0,258-0,500 <0,001
My’>KCKO# 110JI IPOTUB JKEHCKOTO 0,307 0,038-0,575 0,026
UMT, na 1 SD 0,140 0,001-0,279 0,049
log(1+HOMA-IR), na 1 SD 0,100 —0,046-0,246 0,178
HbAlc, na 1 SD —0,055 —0,186-0,075 0,403
log(1+Tpurmunepunsi), Ha 1 SD 0,001 -0,136-0,138 0,986
Xonecrepun JITIBIL, na 1 SD —0,085 —0,237-0,066 0,268
log(1+CPB), na 1 SD 0,049 —-0,081-0,179 0,461
log(1+W1JI-6), na 1 SD 0,139 0,006-0,272 0,040

*Ipumeuanue. O6wvém evibopru: 150 yuacmnukos. 3asucumas nepemennas: log(1+MPT-scuposou um-
oexc). Koaghguyuenmuol ff npedcmasnenvt 6 wkaie npeoodpaz08aHHoco ucxood npu 83auUMHOL KOppeKmiu-
POBKe No 8cem 8KIUEHHbIM npeduxmopam. HenpepuvisHvle npeduxmopsl cmanoapmuszosanvl, SD 0603na-
yaem cmanoapmuoe omxnonerue. HOMA-IR, mpuenuyepuowi, CPE u UJI-6 npeobpazosanwvt kak log(1+x)
neped cmanoapmusayueu. Pegepencnas kxamezopus nona: swceHuunsl. /Jogepumenvhvie UHmMepeaivl u
08YCMOPOHHUE P-3HAYEHUS PACCUUMAHBL C UCHOIb308AHUEM pobacmHuvlx cmanoapmusix owubox HC3.
Pp-3HaueHUss HOMUHAbHbIe, Oe3 NONPABKU Ha MHOXMcecmeenHble cpaguenus. JITIBII: nunonpomeunsl 6blco-
kot nnomunocmu; CPB: C-peaxmusnsiii 6enox, UJI-6: unmepaetikun-6.

Hcmounux: cocmasneno asmopamu
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Oobcyxaenue

Humepnpemayus pesynomamos

B HeckoppexktupoBanHom aHaimm3ze MPT-
KUPOBOM MHJIEKC OBLI CBS3aH C BO3PAcTOM, aHTpPO-
MIOMETPUYECKUMH T10KA3aTEISAIMH, YIJIEBOJIHBIM U
JUMHUIHBIM OOMEHOM U OTAEIBHBIMH MapKepaMu
BocraneHus. Ilocie B3aMMHON KOPPEKTUPOBKU B
IIOJIHOW TraMMa-MOJEJIM CTATUCTUYECKU 3HAYUMOM
OCTaBajlaCh TOJIBKO CBs3b ¢ Bo3pacToM. OHa coxpa-
Hssack npu 3ameHe MMT OKpy>KHOCTBIO Taiuu,
OyTcTpomn-aHanu3e u ucrnonb3oBanun OLS-moxemny.

CBs13b C BO3pacTOM COTJIaCyeTCsl C pe3ysbTara-
MU TpeAblaymux uccienosanuii [1; 4; 11; 20]. Eé
BO3MOJKHBIE OOBSCHEHHMS — yMEHBIIEHHE 00BEMa
[IaPEHXUMBI, YBEJIUYCHUE MEXKI0IbKOBON KUPOBOU
TKaHU M HAKOIUICHHOE BO3JIEHCTBHE MeTabosnue-
ckux (akropoB. [lonepeuHsiii Tu3aiiH HE MO3BOJIS-
€T pa3rpaHUYUTh 3TH MEXAHU3MBI.

UMT wumen oaHy u3 Haubolsiee BBIPAKEHHBIX
KOppesiuil u OblT 3HAYUM B Mojenu 1, HO mocie
BKJIFOUEHUS [10KA3aTeNe yriieBOJHOro 0OMeEHa €ro
acconmanusi ocnadna. Ces3zs ¢ HOMA-IR coxpa-
HAJIaCh B MOJIENM 2 M yTpauMuBajla CTATUCTUYECKYIO
3HAYUMOCTb IIPU JaJbHENIIENH KOPPEKTUPOBKE. DTU
pe3yabTaThl OTPAXKAIOT B3aUMOCBSI3b MeTabosnyue-
CKHX IIOKa3aTeJIel; OHU HE JOKA3bIBAIOT OTCYTCTBHSI
POJIN OKUPEHHUS WU UHCYJINHOPE3UCTEHTHOCTH.

JlaHHbIE TUTEPATYpPBI O CBSA3U IMAHKPEATUUYECKO-
TO JXKupa ¢ B-KIeTOYHOH (PyHKIMEH U yTIeBOIHBIM
obMeHoM HeomHOo3HauHEI [4; 10; 11]. B HacTosei
BbIOOpKE Auaber ObuT y 14 yuacTHHMKOB. Ero moss
yBeNIUYMBaiIach B 0ojiee BHICOKMX KaTErOpUSX WH-
JIEKCa, HO PA3JINYMs HE JOCTUTAJIA CTATUCTUUECKOM
3HAYUMOCTH; JAEJaTh JUArHOCTUYECKUE WM IPO-
THOCTUYECKHE BBIBOJIBI HA 3TO OCHOBE HEJIb34.

[TonoxxurenpHass KOppesAlns € TPUTIULEPU-
namu u obpartnas ¢ JIIIBII cormacyroTcst ¢ panee
ONMCAaHHBIMH METAa0OINYECKUMU aCCOLHUAIMSIMU
naHkpearnueckoro xupa [3; 6; 8]. Onnako nocie
[IOJIHOW KOPPEKTUPOBKU 3HAYMMBIX CBS3€H C JIH-
MUAHBIMU TIOKA3aTENISIMU HE BBISIBJIICHO.

NJI-6 u CPb xoppenupoBainyu ¢ UHAEKCOM, HO X
accolMaluy HE TOCTUTall CTaTUCTUYECKON 3HAUu-
MOCTH B IOJHOM ramma-monenu. s npoKaibLy-
TOHWHA CBSI3U HE BBIABICHO. Singh M COaBT. Takxke
HEe 0OHAPYXHIIU 3HAYUMOH CBSI3U IMaHKPEaTHIECKO-
ro xxupa ¢ NJI-6, onHako n3ydaiu MauueHToB ocie
OCTPOTO TMAaHKpeaTUTa M 3A0POBBIX JIUI] €3 0XKUpe-
Hus [13]. Pa3nuumst coctaBa BEIOOPOK OTpaHUYNBA-
10T IIPSIMOE COTIOCTaBJIEHUE PE3YJILTATOB.

Hesbicokue 3nHauenus VIF He ykasplBaroT Ha
BBIDAKEHHYIO MYJbTUKOJJIMHEAPHOCTb, HO HE

UCKJTIOYAIOT U30BITOYHON KOPPEKTUPOBKH MPHU O/I-
HOBPEMEHHOM BKJIIOUEHUH IOKa3aTellel, OTpaka-
IOLIUX B3aUMOCBSI3aHHbIE METAa0OJIMYECKHE IIpo-
IecChl. 3HaYMMOCTE cBsA3el ¢ monoM, UMT u UJI-6
Tonbko B OLS-Mozenmu TpeOyeT OCTOPOKHOCTH.
OTa MOJEIb U TaMMa-perpeccusi aHaJIU3UPYIOT UC-
XOJl Ha Pa3HBIX IIKalaX, MOTOMY COBHAJACHUS HUX
OLICHOK M P-3HAYCHUH OXKHJIATh HE00A3aTEIbHO.

Enunbiii ToMorpadg u npoTokosa obecrieunBaiu
CONOCTABUMOCTh HM3MEPEHUN BHYTPU MCCIIEI0BA-
HUs. BMmecte ¢ TeM JBYX9XOBBIH MHIAEKC 0€3 Kop-
pexuuit T1, T2* u npyrux HMCTOYHUKOB CMeEIIIe-
HUs, 0COOEHHO TIpH yriie oTkIoHeHus 80°, uMeer
OTPaHUYEHHYIO KOJIMYECTBEHHYIO MHTEPIPETALINIO
[16-19]. IlponeHTHBIC 3HAYEHHUSI TAKOrO HMHIEKCa
He skBuBajieHTHRI MRI-PDFF, a ucnons3oBaHHBIE
KaTeropuy He MpeJHA3HAYEHbl ISl KIMHUYECKOTO
CTaJIUPOBAHMSL.

Cunvnbie cmopoHbl U 02paHudeHus

CunpHble CTOPOHBI PabOTHl — MPOCIEKTUBHBIN
cOop naHHbIX, enquHblii MPT-nipoTokon, uamMepeHus
B Pa3HbIX OTJeNaX MOIKENTyA0YHOM JKee3bl U IPo-
BEpKa YCTOMYMBOCTU pE3YJIbTaTOB HECKOJIBKUMU
MOJIETISIMU.

[ToniepeuHnblii AU3aitH HE O3BOJISAET YCTAHOBUTH
BPEMEHHYIO IOCJE€I0BATEIbHOCTh U MPUYUHHOCTh
cBsizell. Hecmyuaiinblit Habop orpannuuBaet 0000-
nieHue pe3ynbraroB. Mckmoyenue 20 y4acTHUKOB
[0 KayecTBy Y3-BU3yalM3allM MOIJO BbI3BaTh
JOTIONTHUTEIBHOE CMeEIIeHHe O0TO0O0pa, MOCKOJIBKY
BHU3yaJIU3alUsi MOXKET 3aBUCETh OT TEIOCIOKEHUS,
XOTs caMH Y 3-1IOKa3aTelld B aHAJIU3 HE BXOIUIIH.

TOYHOCTH OIIEHOK OTPAHUYUBAIOT OOBEM BBI-
OOpKH, AEBIATh YYAaCTHUKOB B Kareropuu =20 % u
14 ygacTHukoB ¢ nuaberoM. HIEKC HE BamuaIupo-
BaJId OTHOCUTENbHO MP-CniekTpockonuu, MHOI03-
xoBo¥ PDFF uinu rucrosnoruu; Mex- 1 BHYTPUIKC-
NEPTHYIO BOCIPOU3BOAUMOCTh HE OLICHUBAJIH.

Ileuy€HOUHBIN U BUCLIEPATIBHBIN KD HE U3MEpsI-
71, TIOATOMY MX BIIMSIHUE Ha HAOIIOJaeMble CBS3U
He yuTteHo. OleHKa ynoTpeOaeH sl ajJKoros mo ca-
MOOTUETY U MEIUIMHCKON JOKyMEHTaluu Oe3 Ba-
JUUPOBAHHOIO ONPOCHMKA TAK)KE HE MCKIIIOYAET
ocTaro4yHoro cmeuieHus. IIpoTokonapHbBIE MOpOrU
UCKJIIOYEHHS] HE MO3BOJISIIOT 000CHOBAaTh HEalKo-
TOJIBHYIO 3THOJIOTHIO U3MEHEHUM.

Ilepcnexmugvl ucciedosanus

[IpoonbHBIE MCCIIEOBAHUS CBS3BIBAIOT I1aH-
KpeaTHYeCKUi KHUp C TMOCIEIyIIUMU MeTabo-
JIMYECKUMHU W MaHKPEAaTHYECKUMHU Hcxonamu [21;
22], a H'HTEPBEHITMOHHBIC PA0OTHI MMOKA3BIBAIOT €TO
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M3MEHSEMOCTh IPU CHIXKEHUH Macchl Tena [23; 24].
Jlnst mpoBepKy HAOJII01AEMBIX aCCOLUALIMM HY>KHBI
MPOAOJIbHBIE JAHHBIE CO CTaHIAPTU3UPOBAHHOM
MHOro3x0Boii MPT, y4€ToM Apyrux >kMpOBBIX JEMO
U OLIEHKOHM BOCIPOU3BOAUMOCTU U3MEPEHMUIA.

BoiBoabI

Y B3pocibiIX ¢ (akTopaMu METabOIHMYECKOTO
pucka pacyétHelii MPT-xnpoBoil MTHAEKC NOKETY-
JIOYHOM KeJIe3bl KOPPETUPOBAT C PSAIOM aHTPOIIOM-
ETPUYECKUX, METAOOJNYECKUX M BOCIHATUTEIHHBIX
nokasarenei. [locine B3auMHOM KOPPEKTUPOBKU B
MOJJHOM raMMa-MOJENIM CTaTUCTHYECKA 3HAYUMOU
OCTaBAJIACh TOJBKO CBS3b C BO3PACTOM, YCTOMUMBA
B aHAJIM3aX YyBCTBUTEIBHOCTH. [{J1 OCTaIbHBIX TTO-
KazaTesei pe3ynbTaThl 3aBUCETN OT MOIEIIH.

[Tony4eHHBIN TOTYKOIUYECTBEHHBIN HHIEKC HE
CJIEAYET MUCIOJb30BaTh KaK JUArHOCTUYECKUM KPH-
tepuil wim 3kBuBaneHT MRI-PDFF. Knnanueckoe
3HAYCHHE BBISBICHHBIX acCOLMAIMKA TpeOyeT Mmoj-
TBEPXKJICHUS  CTaHAAPTU3UPOBAHHBIMU  KOJIMYE-
CTBEHHBIMU METOJIAMH.
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METABOJIMKAJIBIK KAYIITI ®PAKTOPJIAPBI BAP EPECEKTEPJET'T
ECEINTIK MPT-MAM WHJIEKCIHIH KJIMHUKAJIBIK-METABOJHUKAJIBIK
’KOHE KABBIHY KOPCETKIIITEPIMEH BAWMJIAHBICHI

A. K. ’Kanrepeena '*, B. C. PaxmertoBa ', A. T. ’Kanrepees *
' «Acrana menunuHa yausepcuteri» KeAK, Kazakcran, Acrana
2 AHaJIMTHKAJIBIK TECTLIeY opTanbirbl, Kazakcran, ActaHa
* Koppecnonoenm asmop

AHaaTna

Yiiker Oe3iH/1e Mal/IbIH KUHATYBI J)KAC YIFAIOBIMEH, CEMI3/IIKIICH )KOHE METa0OIUKAJIBIK, OY3bUIBICTAp-
MeH OaiiyaHbICThI. ©3apa TY3eTyICeH KeiiH KeKelereH MeTaboIMKalbIK )kKoHE KaObIHY KOPCETKIIITePiHiH
yJIeci aHBIK eMec.

3epmmeydiy maxcamol: MeTaOOTUKAIBIK Kayill (hakTopiapsl 6ap epecekrepae YHKbl Oe3iHIH ecenTik
*kapTbuiail canasik MPT-mail HHACKCIHIH KIIMHUKABIK-aHTPOTIOMETPHSITBIK, META0OTUKAIIBIK, ®KOHE KaObI-
HY KOpCeTKilTepiMeH OaiiaHbIChIH Oaranay.

Mamepuanoap men adicmep. Actanana 2025 xbUtrbl 25 KazanHaH 2026 xbeutrsl 30 coyipre aeiliH Tek-
cepinren 30—60 xactarbl 150 epecexTiH MPOCTIEKTUBTI KUHAIFAH AePEKTepiHe KOIACHEH Talay *Kypri3ii-
ni. MPT-mait mHIIEKCI €Ki JKaHFBIPBIKTH XUMUSIJIBIK, BIFBICY KECKIHIepi OOMBIHINA €CENTEeN/l; O CTaHAapT-
tanirad MRI-PDFF-ke teq emec. Kpacken—Yommuc kputepuiti, CniupMeH KOppessuuschl, KommnapaMmeTpii
raMMa-perpeccus XoHe Ce3IMTaIIbIK Tanaayiapsl Kojaaneuabl. Kentik canbicteipynap benmkaMunu—
Xox0epr diCiMEeH TY3€TiJIi.

Homuoicenepi: uanexctin meauanacet 5,70 [2,60-9,83] % Gonasl. EH aiikbIH OH KOppesIusiiap )KacreH
(p=0,445), ACU-meH (p=0,426), HbAlc (p=0,400), HOMA-IR (p=0,385), uarepuetikuna-6 (p=0,368) xoHe
uncynuameH (p=0,354) anpikrangsr; KTJIII-men 6aiinansic kepi 6omasrl (p=—0,240). Tonblk ramMmma-Mo-
JIeTb/Ie TEK JKACTeH OaiylaHbIC CTATUCTUKAIIBIK MOH/1 OOJIBIN KaJIbl: Oip CTaHIAPTTHI ayBITKYFa MIaKKaH-
narbl oprama MoHjep KarbiHackl 1,510 (95 % CA 1,254-1,818; p<0,001). XKeiasictien, JICU-MeH xoHe
MHTEpIICHKNH-0-MEH OaliaHbICTap TeK KOCBIMIIIA CHI3BIKTHIK MOJIENBE CTATUCTUKAIIBIK MOH/I1 OOJIIBI.

Kopvimwinowl: TyzerinMeren Tanaayna MPT-maii uaaekci OipkaTap aHTpOIOMETPHUSIIBIK, METa00IHNKa-
JIBIK, )KOHE KaObIHY KOpCeTKIITepiMeH OailmaHbICThl 00abl. ©3apa Ty3eTy1eH KeiH aciieH OaillaHbIC eH
TYpakThl 60y, MHAEKCTIH KapThiail CaHIbIK CHIIAThI koHE 0acka OailaHBICTapAbIH MOJEINbIe ToYel-
JIUTITT HOTHKENIEP/IiH KIIMHUKAJBIK TYCIHIIPUTY1H MIEeKTeH 1.

Tyiiin co30ep: yikvl 6e3i; mMau MiHi; MACHUMMIK-PE3OHAHCMBIK MOMOSPADUS, UHCYTUH2Ee MO3IMOLNIK,
ceMi30iK; uHmepaeuKun-o6.

ASSOCIATIONS OF THE CALCULATED MRI FAT INDEX
WITH CLINICAL-METABOLIC AND INFLAMMATORY PARAMETERS
IN ADULTS WITH METABOLIC RISK FACTORS

A.Zhangereyeva'*, V. Rakhmetova', A. Zhangereyev”
! Astana Medical University, Kazakhstan, Astana
2 Analytical Testing Center, Kazakhstan, Astana
* Corresponding author

Abstract
Pancreatic fat accumulation is associated with age, obesity, and metabolic abnormalities. The
contributions of individual metabolic and inflammatory measures after mutual adjustment remain unclear.
Objective: To assess associations of a calculated semiquantitative pancreatic MRI fat index with clinical,
anthropometric, metabolic, and inflammatory measures in adults with metabolic risk factors.
Materials and Methods: This cross-sectional analysis used prospectively collected data from 150 adults
aged 30-60 years examined in Astana between 25 October 2025 and 30 April 2026. The MRI fat index
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was calculated from dual-echo chemical-shift images and was not equivalent to standardized MRI-PDFF.
Analyses included Kruskal-Wallis tests, Spearman correlations, multivariable gamma regression, and
sensitivity analyses. Multiple comparisons were adjusted using the Benjamini-Hochberg method.

Results: The median index was 5.70 [2.60-9.83] %. The strongest positive correlations were with
age (p=0.445), BMI (p=0.426), HbAlc (p=0.400), HOMA-IR (p=0.385), interleukin-6 (p=0.368), and
insulin (p=0.354); HDL cholesterol was inversely correlated (p=—0.240). In the full gamma model, only
age remained statistically significant, with a mean ratio of 1.510 per standard deviation (95 % CI 1.254—
1.818; p<0.001). Associations with sex, BMI, and interleukin-6 reached statistical significance only in the
additional linear model.

Conclusion: In unadjusted analyses, the MRI fat index was associated with several anthropometric,
metabolic, and inflammatory measures. After mutual adjustment, the association with age was the most
consistent. The semiquantitative nature of the index and the dependence of other associations on model
choice limit the clinical interpretation of these findings.

Keywords: pancreas; adipose tissue;, magnetic resonance imaging, insulin resistance; obesity;
interleukin-6.
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O0aHmbvlx, nooeomoska pykonucu, Paxmemoea B. C. — pazpabomka memooono2uu ucciedo8anus, HayyHoe
KOHCYIbMupogaHue, pedakmupoganue pykonucu, Xaneepees A. T. — cmamucmuueckas obpabomra 0aH-
HbIX, BU3YANU3AYUS U UHIMEPNPEMaYusl pe3yibmamos, peoaKmuposanue pyKOnucu.

Kongpnuxkm unmepecos. Aemopul 3aa61s10m 06 omcymcmeuu KOHGQIUKMa UHMeEPecos, C8A3AHHO20 C
OaHHOU NYOIUKAYUEI.

Qunancuposanue. Viccieoosanue 8blNOIHEHO 3a CYEM COOCMBEHHBIX CPeOCmE A8Mopos He3 eHeulHell
QuHancoBou no0OepIHCKU.

Bce asmopbt 0000punu okonuamenvHyto 6epcuio PyKORUCU U CO2NACUIUCH HECHU OMEEMmCHI@eH-
HOCMb 34 00CMOBEPHOCHb U UETIOCHIHOCHIL NPEOCMABIEHHOU Padombl.
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AYBIJJIBIK KEPJIEPIEI'l MEKTEII MEHIPTEPJIEPIHIH
AKYMbBIC YAKBITBIHBIH KYPbBIJIBIMbI:
XPOHOMETPAKABIK 3BEPTTEYAI EKIHIIIJIIK TAJIJAY
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«Kazakcran-Peceii Mmenunmnansik yausepcuteti» MEBBM, Kazakcran, AnMatsr
* Koppecnonoenm asmop

Angarna

Kipicne. XanbikapanbIK Toxxipube KopceTKeHAeH, MeKTen MeJOUKenepi )KYMbIC YaKbITBIHBIH 36 %o-bIH
OananapMeH Tikemnel xKyMbICKa, 64 %-bIH 03re MIHAETTEpre *KyMCcalIbl. OKIMIIUTIK dKYMBICTap/IbIH yieci
— 22,1 %, an Oananap MeH aTra-aHaJapFa apHaJIFaH NPOPUIAKTHKANBIK KYMBICTApbIH YyJeci — Hebapi 2,8
%. MamanaapabiH TeK 72 %-bl TYPAKThl AKYMBIC ICTEHTIHIIKTEH, KYKTEMEH1 HOpMaJlay TOCUIIepiH KaiTa
Kapay KaxeT. KazakcTaHHBIH aybUIIbIK MEKTENTEPIHAEr1 MeIONKeNep KYKTEMECIHIH KYPbUIBIMBI KETKi-
JKCI3 3€PTTENreH, COHABIKTAH )KYMBIC YaKbIThIH MMaliJananyabl )KaH-KaKThl Taj1ay MaHbI3/IbI.

Makcampi: aybUIIBIK MEKTENITEPAETI MEKTEN MeHiprepiiepiHiy KyMbIC YaKbITBIHBIH KYPbUIBIMBI MEH
HETI3T1 KbI3MET TYPJIEPiHIH apaKaThIHACKIH Oaranay.

Mamepuanoap men adicmep. 9 aybuinbIK MeKTenTer1 14 MeaOUKEHIH )KYMBIC KbI3METIHE KYPri3UIreH
XPOHOMETPAKIBIK OaKplIay JEepEeKTepiHEe KalTajllaMa CTaTHCTHKAIBIK Tajlfay >KYpri3iami. Opoip meaom-
ke OoitbiHma 10 GakpuIay KyHI TanmaHbln, 0apiasirel 140 «MenOuke-KyH» OakblIaybl )KOHE Kbl Y3aK-
TBIFBI 76 389 MUHYTTBI KypalThiH 14 112 noiiekTi jka30a KaMTBULIBI. OPTYPIl KbI3MET TYPJIEPIHE KYM-
CaJIFaH ’KYMBIC YaKBITBIHBIH YJI€CI MHTEPBAI Y3aKTHIFBIH CalIMaK PETiHJe MaijanaHy apKbUIbl €cenTe-
1. AWbIpMamIbUIBIKTap MEH Oenrici3mikTi Oaranay YIIiH KIacTepiik bootstrap amici, permutation test,
CrnmpMeHHIH Koppensaius kodhuimeHTi xoHe KaiTanama Oakpuiaynapabl eckepeTin mixed-effects mo-
nenbaepi Konaanbuiabl. CTaTUCTUKANBIK Tangay R 4.5.2 GarnmapinamaceiHia xKypriziil.

Homuoicenep. bakpuianraH >KyMbBIC KYHIHIH MeIHaHAIBIK Y3aKTIFBI 540 [540-595] MUHYTTBI Kypabl.
VYakbITTBIH €H YJIKEeH YyJiecl Kara3 TYpiHJeri OKIMIIUTIK *KyMbIcKa (32,3 %) xyMcamabl, 01aH KeiiH jKeKe
y3umictep (19,5 %), knmunukanbik sxyMbic (11,6 %) sxoHe aknmapatThIK xKyienepaeri skymsic (10,2 %) 6o-
nel. MekTenTep apachblHa OKIMIIUIIK KbI3METTIH yieci 32,2 %-man 62,3 %-Fa AeiiiH, aj KIMHUKAIBIK-TTPO-
(bunakTHUKaNIbIK KbI3METTIH yiect 9,5 %-nan 32,9 %-ra neiiin e3repai. [lapamnens xymbic HHTEpBaIap-
nweIH 27,7 %-bIHIA TIPKEIIl, al KbI3MET TYPJIEpl apachIHAaFbl aybICYIbIH MEIUAHAIBIK KU1 caFaThIHA
2,93 pet Gobl.

Kopvimuvinowvl. KeH anbikTama OOMBIHINIA OKIMIIUIIK KYKTEME MEKTEN MeHiprepiepiHiH )KYMBIC yaKbl-
ThIHBIH 47,75%-bIH Kypajbl, OanamapMeH Tikenel Oaitnanbic yneciniH MeauaHacsl 14,9% [5,9-26,7] 6on-
JIbI, a1 KIIMHAKAIBIK-TTPO(HIIAKTHKAIIBIK KBI3MET JKaJITIbl YaKbITTHIH IIaMaMeH OecTeH OipiH Kypassl. bip
XKOHE €Ki MeJoukeci 0ap MEKTenTep apachlHAa CTATUCTHKANIBIK TYPFbIIAaH MaHBI3AbI ailblpMalIbUIBIKTAP
aHbIKTaJIFaH *oK. Kaapnblk KaMTamachI3 eTyal xocmapiay Ke3iHAe OKYIIbUIap CaHbIMEH KaTap, MIiHJET-
TepiH KYPhUIBIMBI MEH OKIMIIIIIK )KYKTEMEH1 € €CKEpY KaxeT.

Tyuin ce3oep: mexmen meuipeepnici; meuipaepiep,; HCYMbIC IHCYKMeMeci;, YaKblim neH K032alblCmbl
3epmmey; Manculpmaiapobl OPbIHOAY HCOHe MALoAy, MeKkmenmezi 0eHCayIblK CaKkmay Kvlzmemmepi.

30



L ew

9

JKYPHAJI KABAXCTAHCKO-POCCHUIICKOI'O MEJIULIMHCKOI'O YHUBEPCUTETA

Kipicne

Mexkren menbOukenepi OamanmapblH JEHCAYIIbI-
FBIH CaKTay >KYHECiHIH MaHBI3[bl OYBIHBI OOJIBIT
TaObIaAbl JKOHE KIMHHMKAIBIK KBI3METIIEH Kartap
npoduIaKTUKAIBIK, OiTiM Oepy, yiuecTipy X oHe
OKIMIIUTIK MiHAETTepAl aTKapasl [ 1]. Anaiina mexk-
TeNn MeIOMKENEePiHIH )KYMBIC KYKTEMECIH CaHBIK
Oaranay/IbIH XaJbIKapalbIK TOKIpHOeci OKIMIILTIK-
YUBIMIaCTBIPYIIBUIBIK KBI3MET TEeH OKYIIbIIapMEH
TiKeJeW JKYMBIC apachlHa JKYHell TeHrepimMci3mik
Oap ekeHiH kepcereni. MoceneH, HopBerusHbig
MEKTEN JCHCAYJIBIK CaKTay KbI3METIHJE XKYpPri3iji-
T'€H COHFBI 3epTTEy MEIOMKeNep/IiH KYMBIC YaKbl-
TBIHBIH TeK 36 %-bIH OanaliapMeH XKOHE OJIapIbIH
3aHJIbI OKUIIEPIMEH TiKeJIel KapbhIM-KaThIHACKA, ajl
KayraH 64 %-bIH Tikenel OalIaHbICChI3 OPBIHIAIA-
TBIH MIHJIETTEpPre XYMCANTHIHBIH aHBIKTAAbl. Byi
peTTe ’KYMBIC YaKBbITBIHBIH €H YJIKEH YyJIeci OKiMIIi-
JiK xKyMbIcka Trecimi (22,1 %), an TonTeIK npodu-
JAKTUKAJBIK XKoHE OuTiM Oepy ic-ImapaiapbliHa He-
Oopi 2,8 % Oemineni [2].

Kanpinrackan TeHrepimci3aikke OaillaHBICTHI
MexkTen MeaOUKeNIepiHiH YITTHIK KaybIMIACThIFbI-
HeiH (National Association of School Nurses) xa-
JIBIKAPANIBIK YCHIHBIMAAPBIHAA TEK Oip Menoukere
IIAKKAHJAaFbl OKYIIBUIAD CAHBIHA HETi3/IeJreH XKy-
MBICTBl HOpMaJIayJIbIH AOCTYPJl TOCUI EeCKipreHi
XKOHEe eHOEK MIHIETTEpiHIH HaKThl KYpAEIUIIriH
KepcernenTini atan orinexni. [llaManan Thic xkoHE
IYpBIC YHBIMIACTHIPBIJIMAFaH >KYMBIC JKYKTEMe-
cl eMmIapaiap MEH JOPUIIK Mpernaparrapbl Tara-
HbIHIIAY Ke31H/Ie MEIUIMHAIBIK KATSIIKTep KaymiH
enoyip apTTeipanbl. COHIBIKTaH HAKThI €HOCK IIbI-
FBIH/IApBIH Oaranay OKYIIBUIAPBIH aypYILIaHIBIK
JICHTeiH, OKIMIIITIK KY>KaTTapblH CaHbIH, OlpHEe-
1€ MiHJIETTi KaTap OpbIH/IAY JOPEKECiH, COHIAN-aK,
ayJJaHHBIH, dcipece aybUIABIK >KepIIep/IiH dJIeyMeT-
TIK-9KOHOMHKAJIBIK, JKOHE TeorpadusIblK epeKIie-
JIKTEPiH €CKePETiH KOM(PAKTOPIIBI TATAAY bl KAKET
ereni [3].

Conrbl OipHelIe OHXBUIIBIKTa MEKTeT Mea0u-
KeJIepiHiH KBI3METTIK MiHAETTepl ejeyisi e3repic-
Tepre YIIbIpam, KYpJAEJeHE TYCTI >KOHE ayKbIMbI
KEHEeHi. AYKbIMIBI YATTBIK 3€pTTEYJep MEKTel
MeIUILIMHA KbI3METKepIIEePiHiH eoyip OOiri TOJBIK,
eMec KYMBIC KYHIMEH €HOEK eTeTiHIH KepceTesi:
MaMaHAApbIH TeK 72 %-bl TOJBIK dKYMBIC KYHIMEH
KYMBIC icTelai. bynm perte »*yMbIc pexumi MeH
KYHJEIIKTI KbI3METTIH CHUIAThI KYMBICTICH KaMThI-
Ty TypiHe Kapail allKbIH epekuieneHeni. ATajaraH
TEHIepIMCI3JIIK aybUIIBIK MEKTENTep/e epeKIe
Oaiikanaapl, OUTKeHI pecypcTapblH HIEKTEYJiIiri

MeH €HOEK LIBIFBIHAPBIHBIH O31H/IIK epeKIeTiKTe-
p1 ’KYMBIC YaKBbITBIHBIH HAKThl KYPBUTBIMBIH O0BEK-
THUBTI 3epTTEeYAl KaxkeT erexi [4].

Mynnait ynepicrepai o0beKTHBTI Oarasiay yUIiH
XPOHOMETPAXK/IbIH 3aMaHayHu 9IICTepl KOJAaHbLIA-
nbl. Al-Moteri xone opintectepi (2023) kepcert-
KEHJIEH, yaKbIT TIeH iC-KMMBUIIAPAbI Talay dJIic-
TEpi MEIUIIMHA KBI3METKEpIICPIHIH «KOPIHOSHTIH»
KYKTEMECIH, SIFHM Ky’KaTTaMaHbl XKyprisyre, yi-
JIECTIpyTe >KOHE JIOTUCTUKAFa KYMCAJaThIH JKAChl-
PBIH YaKbIT IIBIFBIHAPBIH alKbIHIAyFa MYMKIHIIK
Oepeni. Ochl yaepicTep/ii CaHABIK Oaranay THIMCI3
YKOCTIAPJIBI OTIepaIisUIapabl )KOKOIBIH, KYTIMII OH-
TalIaHIBIPYIbIH JKOHE KOCIOM KyHim KeTyIiH aj-
JIBIH aJTyABIH FBUTBIMHU HET131H KypausI [5].

Anaiina aranFaH = TOCUIAEpIIH  9AiCHaMa-
JBIK MaHBI3ABUIBIFBIHA KapamacTaH, Kasakcran
PecrryOnMKachIHBIH ~ aybUIBIK ~ MEKTENTEPiHIeT1
MEIOMKENEP/IiH JKYMBIC )KYKTEMECIHIH HAaKThI KY-
PBUIBIMBI 9J11 TOJBIK 3epTTenMereH. JKymbIC JKyK-
TEMECIHIH FbUIBIMU HETI3IeIeH HOPMaTUBTEPiH
93ipJiey YIIIH KYMBIC YaKBITBIHBIH HAaKThl Taiiga-
JaHBUTYBIH JKaH-)KaKThl Tanaay KaxeT. OcbIFaH
OallJIaHBICTBI  3€PTTEYIMI3AIH MaKCaThl aybUIIBIK,
MEKTENTepIeri MEIOMKEIEPIiH JKYMBIC YaKbIThI-
HBIH KYPBUIBIMBIH JKOHE HET13T1 KbI3MET TYPJIepiHiH
apaKaThIHACKIH Oaranay OOJIIbI.

Martepuasanap MeH aictep

Juzatin. XpoHOMETPXKIBIK OaKblIay JACPEKTED
0a3achlHa EKIHIIUTIK CTaTHUCTUKAIBIK Talaay Kyp-
rizinai. COHFbl aHAMTUKAJIBIK ipiKTeMere 9 aybui-
IBIK MEKTenTeH 14 menOuke Kipai. Op Meaouke
OoitprHma 10 KyHmiKk Oakpuiay AepexTepi O0IbI
(OapinbIFbl «MenOuke—KyH» naeHreuinzgeri 140 Gip-
nik). UaTepBanabik aeHren 14 112 moiiexTi xa30a-
HBI KaMTBIIbL. JKapaM/bl HHTEPBAIIAP/IbIH KAIIIbI
y3aKkThIFbl 76 389 munyTThl HeMece 1273,15 carat-
ThI Kypaasl. Kapanaiiblm KalTaJaHFaH CAIbICTBIPY-
JApbIH HET13T1 O1pJiiri «Men0uKe—KyH» O0JIbl, al
JKaJIFaH PeTUTHKAIUSHBI OOJABIpMAY YILIIH KaAPIIbIK
MOJIETIbIEP MEKTEN JICHI€i1H/Ie CaNTbICTHIPBIIIBI.

Cananvr 6axwvinay. Tangay anasiHaa OacTanKel
nepektep 0a3achIHBIH KYPBUIBIMBI Oipi3aeHIipis-
ni. 7356 Koyja «KBI3MET TYPI1» JKOHE «Y3aKTHIK)
OpICTEpiHIH OPBIH aYBICTBIPY KaTeci Ty3eTinai. JKoi
UACHTU(DUKATOPIIAPBIHBIH KalTalaHybl aHBIKTAJ-
FaH koK. 208 xa30ama KbI3MET araybl KOpCETil-
MEreH; OJIapAbIH >KaJIbl Y3aKTbIFbl 545 MUHYTTbI
Kypazabl (kanmnbl 0akpliay yakeITbIHBIH 0,71 %-bI).
Cayamnama aepektepine coiikec S09 mektebinmeri
OKymIb1ap canbl 2670 amam gen Oipi3aeHAIPUIIL.
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Karap opbinnanran opekerrep 0eJieK ecenke ajbl-
HBIII, HET13r1 0aKplIay Y3aKThIFbIHA KOCBUIFaH KOK.
Kepcemxiwmep. OKIMIIUTIK KYKTEMEHIH HET13-
I'l KOPCETKIlIl KeH aHbIKTaMa HEeTi31HAe ecenTei.
Oran Kara3 KyKaTTaMaHBI XYPTi3y, aKIapaTThIK
XKyHenep/e )KyMBbIC iCTey, DKIMIIUIIK KOMMYHHUKa-
LUsUIap MEH KeHecTep, 0acKapy, OKbITY JKOHE TeX-
HUKAJIBIK OpEKeTTep, OUTIKTUIIKTI apTTBIPY KOHE
Tekcepyep Kipai. KockiMina «OKIMIIUTIK KYMBICH
aTThI Tap ayKbIMJIBI caHaT ecenTelni. KnnHukabIk-
NPOGUIAKTUKAIBIK KbI3MET KIMHHUKAJIBIK JKYMBIC-
ThI, TPO(PUITAKTUKAHBI )KOHE CAaHUTAPUSIIBIK-aFapTy
KbI3MeTiH OipikTipai. banamen Tikeneii GaitnaHsic,
IIYFBUT KBI3MET JKOHE KaTap OPBIHIAIATHIH KYMBIC
JKeke Oenriiep peTiHae TaagaH/Ibl.
Cmamucmuxaneiy manoay. Y3IIKCI3 Kepcer-
KIIITep OpTaIia MoH )KOHE CTaHIapPTThI AyBITKY, COH-
nail-ak MeauaHa >KOHE WHTEPKBAPTUIIBAIK ayKbIM
apKbUIBI cUnaTTaibl. JKyMbIC YaKbITHIHBIH YII€CTe-
pl MHTEpBaJ Y3aKTHIFBIH CaJIMaK PETiHJIE Taigana-
HY apkplibl ecentenai. Kpiamer Typnepi OoibiHIIa
yitectep i 95 % CeHIMIUTIK apabIKTapbl MEIOMKE
JEHTeHiHAe KalTa IpiKTey )KYPri3uUIeTiH KIACTEPIIiK
bootstrap amicimen anbikTanabl (2000 kaiitanay).
bip xoHe exi menOukeci 6ap mexrentep 9 MekrTen
JEHTeHiHIe MeTnaHaap albIPMaChIHBIH JI9JI IEPMY-
TAIUSUTBIK, TECTI aPKBUIBI CANBICTBIPBUIIBI, KOCHIM-
ma K nenpracer ecentenni. bipHeme HoTmke
KepceTKiiH Tanaay ke3inae Benjamini—Hochberg

Ty3eTyi Kongansuiabl. OKylIbUIap caHbIMEeH Oaiina-
HbelcTap CMpMEHHIH Koppensuus KodhuinueHTiH
€CeNTelN, OHBIH CTAaTHUCTHKAJIBIK MOHIUIIIH Tep-
MYTaIMSIIBIK, OIICTICH Oarajiay apKbLIbl 3€PTTEI/I.
Kaitrananran Oakputaynap MeAOWKe IEHTeHiHeri
Ke3/IeCOK MHTepIenTi Oap apajac acepiep Mo-
nenbaepiMer Tannanael. Tammay R 4.5.2 6arnapna-
MacChIHJIa OpPBIHAANABI. EKDKAKThl CTAaTUCTHKAIBIK
MoHAUTIK 1ieri p < 0,05 men KaOBUIAAHABI; KOMTIK
CAJIBICTBIPYJIAp KE3iHJEe TY3ETLIreH p-MOHAEpiHe
OaceIMIbIK Oepinai. bakputaynblk 3epTreyal OasH-
nayabiH kanmnel jorukackl STROBE karunarrapsi-
Ha COMKeC Kemei.

Omukanvlk acnexkminep. AHATUTHKAIBIK Jie-
pekTep 0a3zachlHOa MEKTENTep MEH MeaOuKesep-
JIH KOATaJFaH UACHTHU(PHUKATOPIAPHI KOJIJaHBLIIbI
JKOHE TYJIFaHbl TiKellel COWKeCTeHIipyre MYMKiH-
Ik OepeTiH aepOec IepeKTep KaMTBUIFAH JKOK.

Hoaru:xesnep

Kacteig mequanace! 43 [36,5-57,8] xacThl, ai
YKaJIIbl eHOSK oTUTIHIH MeauaHachl 12 [6—34] xblLi-
Il Kypaasl. Ocel xkepJie koHe OyaaH opi y3IiKci3
kepceTkimrep Meauana [Q1-Q3] typinae Oepinai.

bakputaHFaH )KYMBIC KYHIHIH METHaHAJIBIK, Y3aK-
TeiFbl 9,0 [9,0-9,9] cararter (540 [540-595] mu-
HYTThI) Kypanbl. «Menouke—KyH» Oakbuiay Oipiiri
JIEHTeHiH/IE €CENTENTEH KYMbBIC YaKbITBIHBIH HET13-
I'l JKUBIHTBIK KOPCETKIITEP1 1-KecTene YChIHBUIFaH.

Kecre 1. «MenOuke-kyH» neHIeHIHIET1 )KYMbIC YaKbITBIHBIH HET13T1 KOPCETKIIITEP1

Kepcerkim

Meaunana [Q1-Q3]

baiikanran KyHHIH y3aKTBIFbI, MUH

540,0 [540,0-595,0]

OKIMIITIK )XYKTeMe, %

48,7 [30,8-65,7]

KnuHuKanbIK-pouIakTUKAIBIK KbI3MET, %

16,5 [7,4-28,7]

Bbamamen Tikenei Oaiinansic, %

14,9 [5,9-26,7]

Kommynukarusitap, %

27,3 [13,2-48,6]

Boc typeIim Kairy xoHe jxeke y3imicrep, %

18,4 [13,0-26,5]

[yreu1 opekeT, %

0,0 [0,0-0,8]

/lepekkes: asmopaap Kypacmulp2an

bakputaynapaplH SKalmbl >KUBIHTBIK KOJEMiH-
ne (76 389 munyt / 1273,15 caraT) Herisri ke
aHbIKTaMa OOWBIHINIA OKIMIIUIIK XyYKTeMe 36 476
MHUHYTTBI HEMECE KaJIlbl YaKbITThIH 47,75 %-bIH
Kypanbl. Tap ayKbIMAbl «OKIMIILIIK KYMBIC» Ca-
HaThIHBIH yieci 44,0 % OGonnbl. boc Typein Kamy
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MeH xkeke y3imictepre 21,2 %, KIMHUKAIBIK-TIPO-
bunakTukanelk Kbpi3MeTke — 19,9 %, koMMyHH-
Kauusa MeH yiunecripyre — 7,4 %, yHbIMAAcThIpy
MEH KamTaMmachl3 etyre — 6,7 % Ttuecim OONbI.
Ipinenaipiaren caHaTTap/blH apakaTblHACHl 1-cy-
peTTe KOpCeTUIreH.
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IpineHpipinren caHaTTap 6oibIHLWA XKYMbIC YaKbITbIHbIH, KYPbIIbIMbI

OKIMLLINIK XXYMbIC

boc TypbIn Kany / xeke y3inicrep

KNUHWKanblK / NpothnnakTUKabIK,

KommyHuKauums / ynnecTtipy

¥iAbIMAACTbIPY / KaMTaMachbl3 eTy

44.0%

20 30 40
bakbinay yakbITbiHbIH, yneci, %

Cyper 1. Yakeiitinren canattap OoifbIHIIa OaKbUTAHATHIH )KYMBIC YaKbITBIH 00Ty
Hepekke3: asmopaap Kypacmulpaan

Kp3Mer TyprepiH ermkel-terxkeini tangay Ke-
31HE €H YJIKEH yJec Kara3 Ky)kaTTamameH Oaiina-
HBICTBI OKIMIIIUTIK )KYMBICKA THEC1JTi OOJIIBI (MKaJTIThI
yakbITThIH 32,3 %-b1). OaH KeliH jkeke y3uticTep
(19,5 %), knunukansik xKymbic (11,6 %) xoHe akna-
paTThIK xyienepaeri sxymsic (10,2 %) opbIH anjsbl.

MexTenTep apachlHAa CHUNATTaMaNbIK Kep-
CeTKIMITEePIH aWKbIH ©3reprimTiri OaiKaIbl.
OKIMUIUTIK KYMBICTBIH opTaima yieci 32,2 %-naH

62,3 %-ra AeiliH, al KIMHUKAIBIK-TPOQUIaKTHKA-
JBIK KBI3METTIH yieci 9,5 %-nan 32,9 %-ra neitin
aybITKBIIBL. Bym Oippel MTATTBIK Jaya3bIMIaFbl
MaMaHIapJIbIH HAKTHI )KYMBIC )KYKTEMECiHIH KYpPbI-
JTBIMBI BPTYPJIl €KeHIH KopceTeai. banamen Tikenein
OaimaHpIC yJiecl KYMBIC KYHI 1IIIHJIE CBHI3BIKTHIK,
eMec cunarTa e3repai. Ocbl KOPCETKINITIH caFaT ca-
WBIHFBI ayBITKYJIAPBI 2-CypeTTe KOPCETLITEH.

OkyLublnapMeH Tikenen 6anaHbICTbIH, KYH iWiHgeri 6enini

N N
N w
w o
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15:0'
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BanameH Tikenen 6ainaHbIC, yakbITTbiH %
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MyMbIC KYHiHIH caFaTbl 2

Cyper 2. OxymbuiapMeH Tikesei Oaiianbic yIeCiHiH KYH/I3T1 e3repyi
Hepekke3s: asmopaap Kypacmulpaan
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WuTepBanapik qeHrenaeri apanac acepiepi 6ap
JIOTUCTUKAJBIK MOJIETBAE TOYIIK YaKBITBIHBIH Chl-
3pIKTBIK, (OR=1,07; p<0,001) >xoHE KBaApaTTHIK
(OR=0,98; p<0,001) xoMImoHEHTTEpi CTATUCTHKA-
JIBIK MOH/I1 00JIJTbI, OYJI TiKeJel OaiIaHbIC YIECIHIH
JKYMBIC KYHI 1IIIHAE CBHI3BIKTBIK eMeC (KUCBIK ChI-
3BIKTHI) ©3TEPETiIHIH KOPCETE/I.

bakpinay ke3eHiHae 83 MIyFbLT 3MU30/]] aHBIKTAII-
JIbl, OJIAPJIbIH >KUBIHTBHIK Y3aKTbIFbl 1140 MUHYTTHI
(19,0 carar) xypanbl. LIyFpin anu300TapabIH KUi-
Jiri 6akputayabH opOip 100 caraTsiHa 6,53 3nu3oa-
ThI KYPaJbl, all SMU30/] Y3aKThIFIHBIH MEIHAHACHI
10 [5-20] MunyT GONBI.

Karap opwiHIanaThiH KyMbIC (KONIMIHAETTLIIK)
14 112 untepBangsia 3908-inae (27,7 %) tipken-
ni. JKanner anranga, Oip-OipiMeH KaOaTTacaThlH
OPEKETTEP/IIH Y3aKThIFbI 18 363 MUHYTTHI KYpabl;
OYJ1 yakbIT KaIbl OaKblIay Y3aKThIFbIHA KOCBUIFaH

#OK. 140 5xyMbIC KYHI JIeHIeiiHJIe KbI3MET TypJiepi
apacbIH/a aybICy >KULUTITIHIH MEIUaHachl CaraThl-
Ha 2,93 [1,78-3,94], GenceHaiaikTiH HOpMaTaHFaH
SHTponusCchIHbIH MeauaHacel 0,779 [0,698—-0,844],
aJl OPTYPIl KbI3MET TYPJIEPIHIH CaHbl KyHiHE 7 [5—
9,25] 6o bl

JKyMmbICc KYKTEMECiHIH KYpPBUIBIMBI 9 MeKTel
neHreitinne Oip >xoHe ekl Mendukeci 6ap yilbimaap
apachIH/a calbICThIPbULIBI. HaTmxkenep 2-kecrene
Oepinrex.

Benjamini-Hochberg Ty3eryinen keilin ca-
JBICTBIPYNIAPABIH ~ CIIKAHCBHICH  CTaTUCTUKAJIBIK,
MOHJIUTIKKE >KeTKeH OK (Oapnbik pBH>0,357).
Okyurplap caHbIMEH koHE «Oip MenOuKere Iak-
KaHJIaFbl OKYIIBLJIAP CAHBD) apaKaThlHACBIMEH Oaii-
JaHBICTAP/bl TEPMYTAIMSUIBIK —~ KOPPESLHUSIIBIK,
Tajnjaay Ja Ty3eTyJleH KeiliH TypakTsl OalmaHbIcTap-
JIbI QHBIKTAMA/IbI.

Kecte 2. MekrenTepai 0ip koHe €Ki MEIOMKEMEH CAJbICTHIPY

Hoaru:ke 1 Meuﬁmcoe ) | 2 menoue, A,na. | Cliffd | p exact | pBH

meauana % | meguana %
OKIMIIUTIK yieci 40,3 56,6 +16,4 0,50 0,143 0,357
Kimmankansik-mipoQriiakTHKAIIBIK 20,0 19,3 —0,6 0,00 0,952 0,952
Tikenei OaitiaHpiC 23,3 13,9 9,4 —0,40 0,214 0,357
KomMmyHukanusiiap 4772 29,4 -17,7 | —0,50 0,119 0,357
boc typsin kamy / y3imicrep 25,0 19,9 =5,1 —0,30 0,405 0,506

llepekxe3: aemopnap Kypacmuipaan

3epTTey/IiH Heri3ri HOTUXKECI — aybUIABIK MEK-
TEN MEWiprepiiepiHiH JKYMBIC yaKBITHIHBIH 0achbIM
OoJiriH OKIMIIUTK KOHE YHIecTipy MiHAETTepi
anaThIHbI, a1 OajJasapMeH TiKellel OaillaHpIC yieci-
HiH MenuaHachl 14,9% [5,9-26,7] 6oaraHbl.

TankpL1ay

3epTTey HOTHXKENEpl aybUIIBIK MEKTEH MeJ-
OMKeNepiHiH JKYMBIC YaKbIThIH/IA OKIMIILIIK JKOHE
YHBIMIACTBIPYLIBIIBIK KBI3SMETTIH €JIeyJIl yJIec aa-
TBIHBIH KopceTTi. OcbiHaait ypuic bipikken Apab
OMIPIKTEPIHACTI MEKTEN MeAOHMKEIEepiH 3epTTey
OapeichiHIa ga Oaitkamael: 1084 caraTThIK Xpo-
HOMETpPaX/IbIK Oakbulay Ke3i1HJe TIPKEIreH MiH-
netrepaid 22 %-bl TIKEIEH KIMHUKAJIBIK KYMBIC-
Ka KAThIChl JKOK KBI3METKE IKATKbI3bUIFAaHBIMEH,
0JIap >KAJIIbI )KYMBIC YaKbITBIHBIH 47 %-bIH aJFaH.
ABTopnap Oyn yakbITTBIH €19yip 06eJIiri oKIMIIIIK
KOHE €CelKe aly MiHJETTepiHe >KyMCallaThIHbIH
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atan kepceteni [6]. Bi3miH HoTHXemepiMi3 OCHI
JEpPEeKTepre >KakblH >KOHE >KYMBIC YaKbITHIH CaH-
IBIK Oaranay )KYKTeMEeHI JoCTypii Oaranay Ke3iHe
OalikamMail Kalybl MYMKIH YHBIMAACTBHIPYIIBLIBIK,
JKYMBICTBIH €JIeyJIi KOJEeMiH aHbIKTayFa MYMKiH/IIK
OepeTiHiH KepceTe/i.

Endsley »xympIC XykTemeciH Oaraiay Ke3iH-
Jie OKyIIbUIApFa TiKelel KeMeK KOpceTyre KaTbl-
CBhI KOK MIHJETTEP/l, COHJal-aK MEKTEI OpTachl
MEH KOCIOM KBI3METTIH EpEKIICIIKTepiH eCcKepy
Ka)KeT eKeHiH artarl etefi [7]. Jameson xoHe opil-
TECTepi JIe KYKTEeMeHi Oaranayja TeK OKYIIbLIAp
CaHbIH €CENKe ajlly JKETKUIIKCI3 eKeHIH, OKYIIbI-
JapAbIH CHUTIATTaMalapblH, KOMEK KOpCeTy yaepic-
TEpPiH JKOHE JICHCAYJIBIKTBIH OJIEYMETTIK JeTepMU-
HaHTTapbIH €CKepy KaXeTTIriH kepcereni [8; 9].
MyHpaaii OpKenKiIiK MEeKTen MeIOMKeCiHiH Oipaei
Jaya3bIMbl HAKThl KbI3MET KYPBUIBIMBIHBIH €JeyJIi
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allbIpMAIIbUIBIKTAPBIMEH CHIIATTATYbl MYMKIH €Ke-
HiH Outnipeni. Mekren MenOuKeNepiHiH KyKTeMe-
CiH Oaranayra apHaJIFaH 3epTTeyJep aTKapbUIATHIH
MIHJETTEPAIH OPTYPJUIIriH KOPCETETIH KelleH Il
KOPCETKIMTEPi KOJIJaHy KaKETTITH A¢ aWKbIH-
nanel [8; 9].

AYBUIIBIK MEKTENTEPIiH epeKIIeNiKTepl Mea-
OMKeNep/iH JKYMBIC KYPBUIBIMBIHA KOCHIMINA BIK-
naj eTyl MyMKiH. Ramos jxoHe apinTectepi Kaia-
JBIK €MeC ayMaKTap/iaFbl MEKTeN MeIOHKeIepiHiH
OipHele MEKTeN ayMaFblHa KbI3MET KOPCeTyl KoHe
opTYpii OiniM Oepy AeHreiinmeri yisIMaapaa Ka-
Tap XKYMBIC ICTEYl XKHIpEK KE3IECEeTiHIH KOpPCEeTTi
[10].

bamanapmen Tikenel 0alIaHBICTBIH TOMEH YIIe-
cl Je Hazap aynapyAbl KaxkeT ereni. bi3miH 3epT-
TeyiMizzie OanamapMeH Tikesel 6alnaHbIC YIIeciHIH
Menuanacel 14,9% [5,9-26,7] Gonnbl. byn mexren
MEJIOMKECIHIH KJIMHUKAIBIK POJl aTKapMaWThIHbIH
OlnmipMeri/i, OMTKEeHI OHBIH KOCIOM MIHIETTEPIHIH
esieyni Oesiiri KykaTTamaHbl KYprizy, yiliectipy
KOHE MEIUIIMHAIBIK KOMEKT1 YHBIMIACTBIPY apKbI-
JIBI J)KaHaMa TYPJIE JKYy3ere achlpblIapl. MekrenTeri
MEHIprepiliK MpaKTUKaHbl OarajiayablH 3aMaHayu
TOCUIEpPl JKYMBIC >KYKTEMECIH aHbIKTay Ke31HJe
MIHJETTePAIH KEeH ayKbIMBIH €CKepy KaKeTTIriH
kepcerei [7; 8].

Karap opbIHIanaThIH KYMBIC HHTEPBAIIAPIBIH
27,7 %-biHOa TipKenai, an Oip KbpI3MET TYpiHEH
EKIHIIICiHE aybICY KUUIITIHIH MEIMaHaChl CaFaThIHA
2,93 pet 60ma1b1. byn kepceTkimTep MekTen Meaou-
KeJIepiHiH ’KYMBICBIH OPTYPJIi KbI3METTIK MiHIETTEP
apachIH/Ia KUl aybICYIbI TaJlall €TETIH KOIMIiHJIET-
TI KbI3MET peTiHje cumartaiiabl. Kociou pemnmaep-
JIH OCBIHJAW KYPIEIIrT MEKTENTeri MeriprepIik
KBI3METTI KIMHUKAJBIK, MPOPHUIAKTUKAIIBIK KOHE
YUBIMIACTBIPYIIBUIBIK, MIHIETTEP/II KAMTUTBIH Ke-
IICHII KBI3MET PETiHJIE KapacCThIPATHIH 3€PTTEYIIep-
ne ae kepinic Tabdassr [11].

bip xoHe eki menOukeci Oap MekTenrTepAal ca-
JBICTBIPY KE31HJE KOMTIK CAlbICThIpYJapra TY3eTy
SHTI3UITeHHEH KeHiH dKYMBIC )KYKTEeMECIHIH Herisri
KypamaacTtapbl OOHBIHIIA CTATUCTHKAIIBIK MOHI
allbIpMaIlIbUIBIKTAp aHBIKTAJIFaH JKOK. AJaiina O0yi
HOTWKEH1 CaKTBIKIIEH TYCIHIIPIMN, KbI3METKepiep
CaHbl MEH YMBIC KYKTEMeEC] apachlHa OailiaHbIC
YKOKTBIFBIHBIH JIDJICNI PeTiHAe KapacThlpMay Kepek.
CanpIcThIpy 9 MeKTen AeHreiHae KYpPri3iareHmIiK-
TEH, TAJIAAYAbIH CTATHCTUKAIBIK KyaThl MIEKTEYI
00717161 O/1e0MeTTe MEKTEN JCHCAYIbIK CaKTay KbI3-
METTEpPiHIH KaJIpJblK KaXETTUIIKTepl Mea0uKenep

MEH OKYIIBUIAD CAHBIHBIH apaKaThIHACBIMEH FaHa
eMec, OKYIIbIAPAbIH KaKETTUTIKTEPI MEH arTKa-
PBIIATBIH )KYMBICTBIH CHIIATHIMEH JI€ alKbIHAATybI
THIC €KeH1 aTan kepceriieni [8; 9].

Lllexmeynep. 3epTTeyiH IIEKTEYyJIEpiHE 1piKTe-
Me KeJieMiHIH a3nbIFbl (9 mekrenten 14 menduke)
JKoHEe OakbLIayJblK Mu3aiiH jkaTaabl. Omap HOTH-
JKENepIiH CHIPTKbl BAIMATUITIH XKoHE ceder-cal-
JApJIBIK,  OalIaHBICTApJbl AHBIKTAY MYMKIHJITIH
mekreiiai. CoHbIMEH Kartap, KbI3MET aTaybl Kepce-
TIIMETeH jka30ayiap >Kalrbl 0aKbUIay YaKbITBIHBIH
0,71 %-pi Kypaasl. Llyrein sxarnail 3nu30aTapbl
NAalMeHT WIeHTH()UKATOphIHA OalIaHBICTHIPBLI-
Mail, anropuTMAEp apKbUIbl aHBIKTAABL. Jlepekrep
0azachlHIa HaKTHl KYHJIEp JKOHE OaKpLIayIIbLIap
apachIHJaFbl HOTIDKENEPIIH KalTalaHFBIIITHIFBIH
Oaranayra KaKeTTi MoJIiMeTTep OOJIMaIbI.

KopbIThIHABI

9 aypuinblKk MekrTenTeri 14 wmeiiprepaiH Ky-
MBICBIH XPOHOMETpaKJay KEH aHbIKTaMa OOMbIH-
Ia OKIMIIUIIK >KYKTEMEHIH JKYMBIC YaKbIThIHBIH
47,75%-b1H KYpalTBIHBIH KepceTTi. KinHuKanbIk-
NpOoUIAKTUKAIBIK iC-1Iapanap *aJjmbl YaKbITTbIH
mamMaMeH OecTeH OipiH Kypanbl, ajl OamanapMeH
Tikenel Oainanpic yieciHiH Meawanachl 14,9%
[5,9-26,7] 60nap1. dKyMmbIC yepici MEKTENTEp apa-
CBIHJIAFbl alKbIH albIpMaIIbUIBIKTAPMEH, KOMMIiH-
JETTUTIKIICH )KOHE MIHJCTTEp apachlHIa )KHi aybICY-
MeH cunartanabl. KenTik canbicThIpyiapra Ty3eTy
SHTi3UITeHHEeH KeiliH Oip jkoHe eki mendukeci Oap
MEKTEITEP apachlHJa CTATUCTUKAIIBIK MOH/II albIp-
MalIbUTBIKTAp aHBIKTAJIFaH ®KOK. MeKTenTeri Meu-
[IUHAJIBIK, KBI3METTI KOcnapiay Ke3iHIe OKyIIbLIap
CaHBIMEH KaTap aTKApbUIAThIH MiHACTTEPAIH HAKThI
KYPBUIBIMBIH, OKIMILILIIK JKOHE YHIIECTIPY JKYKTe-
MECIH eCKepy YCBhIHbUIaIbl. Kaapiblk KaMTaMacki3
eTYJIIH FBUIBIMU HET13/ICJITeH HOPMATHUBTEPIH 93ip-
Jey YUIH CTaHIapTTalFaH 3JEKTPOHIBIK XPOHO-
METpaX KOJJAAHBUIATHIH ayKBIMIBI KOTIOPTAIBIKTHI
3epTTeysep Kaxer.
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CTPYKTYPA PABOYEI'O BPEMEHHU
MKOJbHBIX MEJIUIIAHCKUX CECTEP B CEJIbCKOM MECTHOCTH:
BTOPUYHBIN AHAJIN3 XPOHOMETPAXKHOT'O UCCJIEJJOBAHUSA

K. b. Kybanbimena, A. O. Typcyn*, C. K. Kapabaaun, A. H. Aqnixanosa,
b. E. banrabaii, H. . Amyesa, V. l1l. Meaeyoexos, I'. A. AouibaaeBa
HYO «Ka3zaxcrancko-Poccuiickuii METUIIMHCKUIN YHUBEpCUTET», KazaxcTan, Anmarsl
* Koppecnonoupyrowuti asmop

AHHOTALUA

Bseoenue. MexTyHapOIHBIA OTBIT IMOKA3bIBAET, YTO MIKOJIBHBIC MEIHIIMHCKUE CECTPHI 3aTPAunBaAIOT
36 % pabouero BpeMeHHU Ha HEMOCPEICTBEHHYIO PaboTy ¢ neTbMH, a 64 % — Ha npyrue o0s3aHHOCTH. Jloms
aJIMMHHUCTpaTUBHON paboThl cocTanisieT 22,1 %, a npoduiiakTuueckoil paboThl C 1€TbMU U POJUTENISIMU —
sub 2,8 %. [lockonbKy Tosibko 72 % cnenuanucToB paboTaloT Ha MOCTOSIHHOM OCHOBE, HEOOX0IUMO Iie-
PECMOTPETh MOAXO0/II K HOPMHUPOBAaHUIO HArpy3ku. CTPYKTypa Harpy3Kd MEIUIIMHCKHX CECTEP CEeITBCKUX
ko1 KazaxctaHa He10CTaTOYHO M3y4yeHa, 4TO 0OYCIIOBIMBAET HEOOXOJUMOCTh BCECTOPOHHEIO aHaIM3a
UCIIOJIb30BaHUsl pab0Uero BpeMeHH.

L]enw: OUEHUTD CTPYKTYPY pab0Yero BpeMEHH M COOTHOIIIEHHE OCHOBHBIX BUIOB JIETEITLHOCTH IIIKOJIb-
HBIX MEJIUIIMHCKUX CECTEP B CEIBCKHX IIKOJIAX.

Mamepuanvi u memoouwl. [IpoBeieH BTOPUUHBIN CTATUCTUYECKUM aHAIM3 JTAHHBIX XPOHOMETPAXKHOIO
HaOMI0/IeHUs 3a pabodeil ACATENHHOCThIO 14 MEIUIIMHCKUX cecTep M3 9 cenmbCKuX Ko s Kaxmoi
MEJIMIIMHCKON cecTphl aHanm3upoBanuch 10 nuel HabmroneHust, Bcero 140 HaOmroaeHUN «MEIUITMHCKAS
cecTpa-ieHb» U 14112 nocnenoBaTenbHbIX 3anucei oOLIel MPoAOIKUTENBHOCTRI0 76389 MunyT. onu
pabouero BpeMeHHU IO BUJAM JESITEIHHOCTH PACCUMUTHIBAIMA C YYETOM JITUTEIBHOCTH MHTEpBAoOB. [lis
OLIEHKH pa3jIMuMil U HEONpeaAeIEHHOCTH UCIIOIB30BaIM KJIacTepHBIN bootstrap, permutation test, ko3pPu-
uueHT Cnupmena u mixed-effects mogenu ¢ yuérom noBropHbix HaOmoAeHUH. CTaTUCTUUECKUN aHAIIN3
BBITIOJTHEH B R 4.5.2.

Pesynemamur. MenuanHasi poI0JDKATEILHOCTh HaOII01aemMoro padodero aHs coctaBmina 540 [540-
595] munyT. Haubosnee kpynHbIM BUJIOM AESITEIbHOCTU Obl1a OyMakHasi aIMUHUCTpaTUBHas padora (32,3
%), nanee cienoBanu JudHble nepepbiBol (19,5 %), kmunudeckas padora (11,6 %) u padbora B undopma-
unoHHbIX cuctemax (10,2 %). AaMuHHUCTpaTUBHAS OIS MEKY IIKOJIAaMU BapbupoBaia oT 32,2 % o 62,3
%, a xkmuHuKO-TIpodmnaktudeckas ot 9,5 % no 32,9 %. [lapamnensnas pabota 3apeructpupoBana B 27,7
% WHTEpBAJIOB, MeIMAaHHAS YaCTOTA IEPEKITFOUCHUI MEXKTy BUJAMH JICSITEIIbHOCTH cocTaBmiia 2,93 B ac.

Buvi60o0vi. AnmMuHuCcTpaTUBHAS Harpy3ka B ITUPOKOM OIpeesieHnn coctapiisuia 47,75% paboyero Bpe-
MEHH IIKOJBHBIX MEIUIIMHCKUX CECTep, MEIUaHa IO MPSMOT0 KOHTAKTa C JEeThMH cocTaBmia 14,9%
[5,9-26,7], a knmuHUKO-TIpOdUIAKTUYECKAS JEATEILHOCTh 3aHUMAaJIa OKOJIO OHOM MSATOM 00111ero BpeMeHH .
CraTHCTUYECKN 3HAUUMBIX PA3IMIUNA MEKIY IIKOJIAMH C OJHOHM U IBYMsI MeJICECTpaMH He BbIsiBIIeHO. [Ipu
TUTAHUPOBAHUH KaJPOBOTO OOECIIEYCHHS CIIENyeT YUUTHIBATH HE TOJBKO YHCICHHOCTh YUYaIIUXCS, HO U
CTPYKTYpY 3a/1a4 U a/IMUHUCTPATUBHYIO HAIPy3KY.

Knrouesvie cnosa: wkonvHas MeOUyuHCKas CeCMpUHCKAas nomMoub, MeOUYyUHCKue cecmpul, pabouas
HA2PY3Ka, XPOHOMEMpAadCHble UCCLe008AHUS, BbINOJIHEHUE U AHATU3 3a0a4; WIKOIbHble MeOUYUHCKUE
CLyHCObL.
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WORK TIME STRUCTURE OF SCHOOL NURSES IN RURAL AREAS:
A SECONDARY ANALYSIS OF A TIME-MOTION STUDY
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B. E. Baltabai, N. 1. Ashueva, U. S. Medeubekov, G. A. Abildaeva
NEI «Kazakh-Russian Medical University», Kazakhstan, Almaty
*Corresponding author

Abstract

Introduction. International experience shows that school nurses spend 36% of their working time
working directly with children and 64% on other duties. Administrative tasks account for 22.1%, while
preventive activities involving children and parents represent only 2.8%. As only 72% of these professionals
are employed on a permanent basis, approaches to workload standardization need to be reconsidered. The
workload structure of nurses in rural schools in Kazakhstan remains insufficiently studied, highlighting the
need for a comprehensive analysis of working time allocation.

Objective: to evaluate the work time structure and the ratio of core activities among school nurses in
rural schools.

Materials and methods. A secondary statistical analysis of time-motion observation data on the work
activities of 14 nurses from 9 rural schools was conducted. For each nurse, 10 observation days were
analyzed, yielding a total of 140 nurse-day observations and 14,112 consecutive records with a total duration
of 76,389 minutes. The proportions of working time allocated to different activities were calculated using
interval duration as a weight. Cluster bootstrap, permutation tests, Spearman’s correlation coefficient, and
mixed-effects models accounting for repeated observations were used to assess differences and uncertainty.
Statistical analysis was performed using R version 4.5.2.

Results. The median duration of the observed working day was 540 [540-595] minutes. The largest
proportion of time was spent on paper-based administrative work (32.3 %), followed by personal breaks
(19.5 %), clinical work (11.6 %), and work in information systems (10.2 %). The administrative proportion
varied between schools from 32.2 % to 62.3 %, while the clinical and preventive proportion ranged from
9.5 % to 32.9 %. Parallel work was recorded in 27.7 % of intervals, and the median frequency of switching
between activities was 2.93 per hour.

Conclusions. Administrative workload, broadly defined, accounted for 47.75% of school nurses’
working time. The median proportion of time spent in direct contact with children was 14.9% [5.9-26.7],
while clinical and preventive activities accounted for approximately one fifth of the total observed time.
No statistically significant differences were found between schools with one and two nurses. Workforce
planning should consider not only the number of students but also the task structure and administrative
workload.

Keywords: school nursing; nurses; workload; time and motion studies, task performance and analysis;
school health services
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Abstract

Relevance. Cardiovascular diseases remain a major public health challenge. In predominantly rural
regions, the geographical distribution of healthcare resources may limit access to specialist care.

Objective. To assess trends in registered cardiovascular morbidity and cardiology service capacity in the
Almaty Region and estimate cardiologist workforce requirements for 2026.

Materials and methods. A retrospective population-based analytical study used aggregated administra-
tive data. Regional morbidity was assessed for 2019-2024; territorial morbidity, workforce, and bed capac-
ity for 10 territorial units during 2022-2024; and urban and rural hospitalizations for 2022—-2025. Surgical
and high-technology care indicators were assessed for the available periods. Analyses included descriptive
statistics, coefficients of variation, and Pearson correlations. Workforce requirements were estimated using
the 2024 dispensary-registered patient population, annual growth, and a planning assumption of one cardi-
ologist per 2,000 patients.

Results. Regional registered cardiovascular morbidity increased from 2,319.7 to 2,497.3 per 100,000
population (+7.7%), with the largest increase observed for ischemic heart disease. In 2024, the mean rate
across the 10 territories was 5,101.4 per 100,000, with a coefficient of variation of 65.3%. Rural hospital-
izations increased from 1,756 to 2,325 (+32.4%). None of the three correlations reached statistical signif-
icance (p > 0.05). The projected requirement for 2026 was 84 cardiologists compared with 71 reported in
2024, yielding a net model-based gap of 13.

Conclusions. Registered cardiovascular morbidity increased, and substantial territorial variability was
observed. Correlations remain exploratory. The workforce projection is a planning estimate rather than a
confirmed future shortage. Further assessment of workforce distribution, referral pathways, and access to
specialist care is warranted.

Keywords: Cardiovascular Diseases; Rural Health Services; Health Workforce; Health Resources;
Hospitalization; Kazakhstan.

Introduction

Cardiovascular diseases (hereinafter — CVD)
remain the leading cause of death globally. An
estimated 19.8 million people died from CVD in
2022, representing approximately 32% of all glob-
al deaths, and more than three quarters of CVD

deaths occurred in low- and middle-income coun-
tries [1; 2]. These figures underline the importance
of health-system capacity, early detection, timely
treatment, and continuity of cardiovascular care,
particularly in settings with geographically dis-
persed populations.
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In Kazakhstan, CVD remains a major public
health challenge [3; 4]. Mortality from diseases of
the circulatory system decreased from 178.9 per
100,000 population in 2016 to 163.1 per 100,000 in
2019, but increased during the COVID-19 pandem-
ic to 193.8 in 2020 and 226.9 in 2021 [4]. These
changes highlight the sensitivity of cardiovascular
health outcomes and service delivery to system-lev-
el disruptions.

Geographic variation in healthcare provision is
an important consideration in cardiovascular care.
Rural populations may experience longer travel dis-
tances to specialized facilities, fewer specialist ser-
vices, and differences in the availability of diagnos-
tic, treatment, and rehabilitation resources [2; 5; 6].
Such structural differences may influence the deliv-
ery and detection of cardiovascular care. However,
differences in registered morbidity should not be
interpreted as differences in underlying disease
burden alone, because observed rates may also be
affected by case detection, registration practices, re-
ferral patterns, and local healthcare capacity.

Evidence from Kazakhstan demonstrates sub-
stantial variation in cardiovascular indicators be-
tween urban and rural populations. Analysis of of-
ficial health statistics for 2006-2020 identified dif-
ferences in the incidence of arterial hypertension,
ischemic heart disease, acute myocardial infarction,
and cerebrovascular disease between urban and ru-
ral populations, as well as marked regional variation
[7]. A subsequent analysis of outpatient registry data
from the northern regions of Kazakhstan reported
increasing numbers of patients with chronic CVD
in both urban and rural areas during 2015-2020 [8].
These findings indicate that geographic context is
relevant to cardiovascular epidemiology and to the
organization of outpatient care.

The broader Central Asian region also continues
to experience a substantial cardiovascular burden,
with differences in epidemiological patterns and
health-system conditions across countries [9]. In
Kazakhstan, successive national health programmes
have emphasized population health improvement,
primary healthcare development, prevention of
noncommunicable diseases, and access to medical
services, including the Salamatty Kazakhstan pro-
gramme for 2011-2015, the Densaulyk programme
for 2016-2019, and the National Project Quality and
Accessible Healthcare for Every Citizen “Healthy
Nation” for 2021-2025 [10-12]. These policy mea-
sures provide an important context for assessing
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changes in cardiovascular morbidity and the orga-
nization of specialized services at the regional level.

Approximately 37.8% of Kazakhstan’s popu-
lation lived in rural areas at the beginning of 2024
[13]. This demographic structure makes the territo-
rial organization of specialized cardiovascular care
particularly relevant in regions where settlements
are widely dispersed. In such settings, the distri-
bution of cardiologists, inpatient capacity, referral
pathways, and advanced cardiovascular procedures
may differ substantially between territorial units.
Previous studies in Kazakhstan have examined car-
diovascular epidemiology, urban-rural differences,
and selected components of cardiovascular care [3;
7; 8], but integrated regional assessments combining
morbidity, specialist workforce, inpatient capacity,
hospital utilization, and cardiovascular procedures
remain limited.

Therefore, this study aimed to assess registered
cardiovascular morbidity dynamics in the Almaty
Region during 2019-2024; characterize inter-dis-
trict variability in cardiovascular morbidity, cardiol-
ogy workforce, and inpatient capacity during 2022-
2024; describe cardiovascular hospitalizations by
urban and rural residence during 2022-2025; char-
acterize regional cardiovascular procedures and car-
diac surgical hospitalizations among rural residents
using the corresponding available administrative
periods; and estimate cardiologist workforce re-
quirements to 2026 using a scenario-based planning
approach.

Materials and Methods

Study design

This retrospective population-based analytical
study assessed registered cardiovascular disease
morbidity and the structural capacity and utiliza-
tion of cardiology services in the Almaty Region,
Kazakhstan. The analysis integrated epidemio-
logical indicators with information on specialist
workforce, inpatient bed capacity, cardiovascular
hospitalizations, cardiac surgical hospitalizations,
interventional procedures, and high-technology car-
diovascular care.

Different indicators were analyzed over the peri-
ods for which comparable administrative data were
available. Regional CVD morbidity was assessed
for 2019-2024. Inter-district CVD morbidity, cardi-
ologist workforce, and inpatient bed indicators were
analyzed for 2022-2024. Cardiovascular hospitaliza-
tions by urban and rural residence were analyzed for
2022-2025. Regional interventional cardiovascular
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procedures were assessed for 2023-2025, while car-
diac surgical hospitalizations and high-technology
cardiovascular procedures among rural residents
were assessed for the corresponding periods avail-
able in the administrative records. Workforce pro-
jection used 2024 as the baseline year and estimated
cardiologist requirements for 2026. Analyses based
on territorial units were ecological; no individu-
al-level clinical outcomes were evaluated.

Study setting and population

The study focused on cardiovascular morbidi-
ty and cardiology service capacity in the predom-
inantly rural Almaty Region of Kazakhstan, with
particular attention to rural residents and territorial
differences in access to and provision of cardiology
care. According to official administrative and popu-
lation statistics, the Almaty Region had a population
of 1,531,167 as of January 1, 2024. Rural residents
accounted for 83.8% of the population (1,283,648),
while 16.2% (247,519) lived in urban settlements.
The region covers approximately 105,090 km?,
corresponding to an average population density of
approximately 14.6 persons per km?. The region in-
cludes geographically dispersed settlements, includ-
ing mountainous and remote areas.

For the inter-district analysis, the study popu-
lation comprised 10 territorial units: nine adminis-
trative districts and Konaev city. These units were
selected because comparable district-level data on
CVD morbidity, cardiologist workforce, and hospi-
tal-bed capacity were available for the 2022-2024
analytical period. Other urban administrative units
were not included in the district-level models be-
cause they did not form part of the comparable terri-
torial dataset used for these analyses.

The epidemiological population denominator
was the corresponding population of each territo-
rial unit and study year. Regional morbidity rates
were calculated using the population of the Almaty
Region for the respective year. District-level mor-
bidity rates were based on the number of registered
CVD cases in the corresponding territorial unit di-
vided by the respective population and expressed
per 100,000 population.

Hospitalization analyses were stratified accord-
ing to the recorded residence of patients as urban
or rural. Procedural analyses of high-technology
cardiovascular care specifically concerned rural res-
idents referred to tertiary centers, whereas regional
interventional procedure statistics represented the

corresponding administrative service volume and
were not restricted to rural residents.

Data sources and data extraction

Data were obtained from official aggregated ad-
ministrative and statistical records provided by the
Almaty Regional Health Department and partici-
pating healthcare organizations. The analysis used
annual healthcare statistical reporting and adminis-
trative records relevant to morbidity, hospital activ-
ity, medical workforce, healthcare organization, and
cardiovascular procedures.

The principal sources included:

- Form 15 — annual report on diseases registered
among the population served by healthcare organiza-
tions and on patients under dispensary observation;

- Form 16 — annual report on patients discharged
from inpatient care, including hospitalization-relat-
ed indicators;

- Form 17 — annual report on medical and phar-
maceutical personnel, used to identify the number
and territorial distribution of cardiologists;

- Form 19 — annual report on healthcare organi-
zations and their activities;

- Form 26 — annual report on the network and
activities of healthcare organizations;

- regional administrative records on cardiovas-
cular morbidity and dispensary registration;

- district-level workforce records;

- hospital-bed capacity records, including cardi-
ology beds;

- administrative records on cardiovascular
hospitalizations;

- records of interventional cardiology, cardi-
ac surgery, and high-technology cardiovascular
procedures.

Forms 15, 16, 17, 19, and 26 were used for the
corresponding reporting years covered by the study
indicators (2019-2025). Regional and district ad-
ministrative records were obtained for the same re-
porting periods as specified for each indicator. Data
extraction was performed in January 2026 from
the administrative datasets available at the Almaty
Regional Health Department and participating
healthcare organizations. All data were analyzed in
aggregated form. No names, personal identification
numbers, medical record numbers, or other individ-
ual-level identifiers were accessed.

Study variables and operational definitions

The study variables were grouped into epide-
miological, healthcare capacity, service-utilization,
and derived analytical indicators.
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Epidemiological indicators included:

- total registered CVD morbidity rate per 100,000
population;

- registered hypertension morbidity rate per
100,000 population;

- registered ischemic heart disease morbidity
rate per 100,000 population;

- acute myocardial infarction incidence per
100,000 population;

- cerebrovascular disease morbidity rate per
100,000 population;

- district-level registered CVD morbidity rates
per 100,000 population.

The term registered morbidity was used
throughout the analysis to distinguish administra-
tive case-registration indicators from the underlying
population prevalence or incidence of disease. The
recorded rate may be influenced by case detection,
registration practices, referral patterns, and health-
care utilization.

Because the analytical file contained aggregated
reporting indicators rather than individual diagno-
sis records, diagnostic groupings were analyzed as
reported in the source administrative forms. Total
CVD morbidity and diagnosis-specific indicators
were not treated as mutually additive, and catego-
ry-specific rates were not summed to reconstruct the
total CVD rate. The aggregate dataset did not permit
patient-level deduplication across coexisting diag-
noses, and no patient-level ICD-10 recoding was
performed.

Healthcare capacity indicators included:

- number of practicing cardiologists by territo-
rial unit;

- cardiologist density per population;

- number of registered CVD patients under dis-
pensary observation;

- number of registered dispensary patients per
cardiologist;

- total inpatient bed capacity per 10,000
population;

- cardiology bed capacity, both in absolute num-
bers and per 10,000 population;

- proportion of cardiology beds among total in-
patient beds;

Service-utilization indicators included:

- total cardiovascular hospitalizations;

- planned and emergency cardiovascular
hospitalizations;

- bed-days;

- mean length of hospital stay;
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- cardiac surgical hospitalizations;

- coronary stenting;

- percutaneous transluminal coronary angioplas-
ty (PTCA);

- coronary angiography;

- coronary artery bypass grafting (CABQG);

- valve surgery, including aortic valve replace-
ment/transcatheter aortic valve implantation where
specified in the administrative records;

- device implantation;

- radiofrequency ablation;

- other recorded cardiovascular procedures.

For Table 7, cardiovascular hospitalizations rep-
resent all recorded cardiovascular inpatient episodes
classified by urban or rural residence. For Table 8,
cardiac surgery refers only to inpatient episodes
recorded as cardiac surgical care among rural res-
idents at regional and metropolitan referral institu-
tions. The two tables therefore represent different
service categories and were not treated as compo-
nents of a single arithmetically additive total.

For Tables 9 and 10, procedural counts were
treated as procedure episodes recorded in admin-
istrative statistics. They were not interpreted as
unique patients unless explicitly specified by the
source data.

Derived indicators included the standard devia-
tion (hereinafter — SD), coefficient of variation (here-
inafter — CV), Pearson correlation coefficient (r) and
projected cardiologist workforce requirements.

The coefficient of variation was calculated as:

CV(%) = X 100

Mean

For descriptive interpretation, CV values below
20% were considered low, 20-40% moderate, and
>40% high variability.

Data quality and comparability assessment

Before statistical analysis, the administrative
datasets were reviewed for comparability across
study years and territorial units. The assessment in-
cluded verification of:

1. consistency of territorial boundaries and terri-
torial-unit names across years;

2. consistency of indicator definitions and mea-
surement units;

3. consistency of population denominators used
for rate calculations;

4. correspondence between absolute numbers
and population-standardized rates;
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5. consistency between regional and territorial
totals where both were available;

6. continuity of reporting for workforce, hospi-
tal-bed, hospitalization, and procedural indicators;

7. identification of unusually large year-to-year
changes requiring cautious interpretation.

Large changes in recorded morbidity or service
activity were not automatically interpreted as epi-
demiological changes. Where substantial fluctu-
ations were observed, possible contributions from
differences in case detection, registration, referral
patterns, reporting completeness, or administrative
coding were considered.

The analysis therefore distinguished observed
changes in registered administrative indicators from
changes that could be interpreted as changes in the
underlying population disease burden.

District-level comparisons were restricted to the
same 10 territorial units for 2022-2024. The longer
2019-2024 regional series was analyzed at the ag-
gregate regional level; possible effects of admin-
istrative-territorial reorganization on year-to-year
comparability were therefore treated as a limitation
and were not interpreted as epidemiological change.

Statistical analysis

Descriptive statistics were used to summarize
annual morbidity trends, inter-district variation,
healthcare capacity, hospitalization activity, and
cardiovascular procedures. Rates were expressed
per 100,000 population for morbidity indicators and
per 10,000 population for hospital-bed availability,
as appropriate. Absolute numbers were retained for
hospitalizations, cardiologist workforce, and car-
diovascular procedures.

Inter-district variability was assessed using the
mean, standard deviation, and coefficient of varia-
tion. The CV was used to characterize the relative
degree of dispersion across the 10 territorial units.

Pearson correlation analysis was specified for
three territorial-level relationships:

1. cardiologist density and recorded district-lev-
el CVD morbidity;

2. population density and cardiologist density;

3. population density and hospital-bed
availability.

For each correlation, the Pearson correlation co-
efficient (r), two-sided p-value, and 95% confidence
interval (95% CI) were calculated. Correlation co-
efficients were interpreted descriptively as weak
(<0.30), moderate (0.30-0.70), or strong (>0.70).
Given the small number of territorial units (n=10)

and the substantial dispersion of several indicators,
correlation findings were interpreted cautiously.
Associations with p-values >0.05 were not consid-
ered statistically confirmed and were described only
as observed directional patterns.

Given the small number of territorial observa-
tions (n=10), multivariable regression was not re-
tained in the final analysis because stable adjusted
estimates could not be supported reliably. Inferential
territorial analysis was therefore limited to the pre-
specified Pearson correlations described above.

All statistical analyses were performed using
IBM SPSS Statistics version 26.0 (IBM Corp.,
Armonk, NY, USA). Microsoft Excel was used for
data organization, calculation of descriptive indica-
tors, rates, percentage changes, and workforce pro-
jections. A two-sided p-value <0.05 was considered
statistically significant.

Workforce demand forecasting

The workforce projection was developed as a
short-term planning scenario rather than as a formal
prediction of future staffing requirements.

The baseline population for the projection was
the number of CVD patients registered under dis-
pensary observation in 2024. The annual growth rate
of 2.3% was calculated from the observed change
in the number of registered CVD patients between
2022 and 2024.

The projected number of registered CVD pa-
tients in year t was calculated using:

P.,=P,(1+g)

where P, represents the number of registered CVD
patients in 2024, g is the observed annual growth
rate of 2.3%, and ¢ is the projection period in years.

For the workforce scenario, a planning thresh-
old of one cardiologist per 2,000 registered dis-
pensary CVD patients was applied. This value was
selected as a rounded planning benchmark close to
the median territorial workload observed in 2024
(1,769.6 registered CVD patients per cardiologist).
It was used to provide a transparent and reproduc-
ible scenario for workforce estimation and does not
represent a statutory national staffing standard. To
assess the robustness of the workforce projection,
sensitivity analyses were performed using alterna-
tive annual growth rates of 1.5% and 3.0% around
the observed base rate of 2.3%.

The projected number of cardiologists re-
quired for 2026 was calculated separately for each
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territorial unit by dividing the projected number
of registered CVD patients by 2,000 and rounding
the resulting requirement upward to the nearest
whole number. The territorial-level requirements
were then summed to obtain the regional workforce
requirement.

The difference between the projected workforce
requirement and the number of cardiologists avail-
able in 2024 was used to estimate the model-based
workforce gap. A positive value indicated a mod-
el-based deficit, whereas a negative value indicated
a model-based surplus.

The analysis used the reported headcount of
practicing cardiologists in the administrative work-
force dataset; no conversion to full-time equivalents
was performed.

The resulting estimate was interpreted as a sce-
nario-based planning estimate conditional on the ob-
served patient-growth rate and the 1:2,000 planning
assumption and was not considered a confirmed fu-
ture workforce shortage.

Ethical considerations and data protection

The study was based on secondary administra-
tive and statistical data obtained in aggregated and
anonymized form. No individual-level patient re-
cords, personal identifiers, biological materials, or
identifiable clinical information were accessed. The
study protocol was reviewed and approved by the
Local Ethics Committee of Kazakhstan Medical

University (Protocol #IRB-193-2024 No. 8, dat-
ed 06 May 2024). As the analysis used aggregat-
ed and anonymized administrative data, individual
informed consent was not required. All data were
handled in accordance with applicable national re-
quirements for the use and protection of medical in-
formation in analytical and statistical research.

Results

Cardiovascular morbidity dynamics in the
Almaty Region (2019-2024)

Between 2019 and 2024, the registered car-
diovascular disease morbidity rate in the Almaty
Region showed a non-linear pattern, with an overall
increase from 2,319.7 to 2,497.3 per 100,000 popu-
lation (+7.7%). The lowest regional rate was record-
ed in 2021 (2,152.9 per 100,000), followed by an
increase in 2022-2024.

Ischemic heart disease showed the most pro-
nounced increase, rising from 457.3 per 100,000
population in 2019 to 1,020.8 per 100,000 in 2024.
Hypertension had the highest recorded rate among
the morbidity categories presented throughout the
study period, although its rate fluctuated substan-
tially, from 1,077.1 per 100,000 in 2020 to 2,222.0
in 2023 and 1,604.0 in 2024. Acute myocardial in-
farction rates also fluctuated, reaching 149.2 per
100,000 in 2022 before decreasing to 92.1 in 2024.
Cerebrovascular disease rates ranged from 212.2 to
396.1 per 100,000 over the study period (Table 1).

Table 1. Registered cardiovascular morbidity rates in the Almaty Region (per 100,000 population),

2019-2024
Year Total CVD Hypertension Ische-mic heart Acu-te myo.cardial Cereb.rovascular
disease infarction diseases
2019 2,319.7 1,259.5 457.3 78.9 291.8
2020 2,362.9 1,077.1 441.4 93.6 254.6
2021 2,152.9 1,672.1 423.0 123.7 212.2
2022 2,267.6 1,763.3 693.6 149.2 241.0
2023 2,495.0 2,222.0 936.1 91.0 396.1
2024 2,497.3 1,604.0 1,020.8 92.1 346.1

The rate of ischemic heart disease increased
by approximately 123% between 2019 and 2024,
corresponding to a compound annual growth rate
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(hereinafter — CAGR) of 17.4%. The annual dy-
namics of the main CVD categories are presented
in Figure 1.
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Figure 1. Trends in registered cardiovascular morbidity in the Almaty Region, 2019-2024
Source: compiled by the authors

Inter-district variability in registered CVD mor-
bidity and cardiology workforce, 2022-2024

Substantial inter-district variation was observed
in registered CVD morbidity across the 10 terri-
torial units included in the analysis. In 2024, the
arithmetic mean of the district-level CVD mor-
bidity rates was 5,101.4 per 100,000 population
(SD = 3,329.1; coefficient of variation [CV] =
65.3%). This unweighted territorial mean was high-
er than the regional CVD morbidity rate because it

was calculated as the arithmetic mean of the 10 ter-
ritorial rates, whereas the regional rate was based on
the population-weighted number of registered cases
for the entire Almaty Region.

In 2024, the highest registered CVD morbidi-
ty rates were observed in Rayymbek (9,212.7 per
100,000), Talgar (8,944.4), and Zhambyl (8,501.9),
whereas the lowest rates were recorded in Kegen
(395.7), Uyghur (816.9), and Karasay (2,221.9)
(Table 2).

Table 2. District-level registered CVD morbidity rates, dispensary-registered CVD patients, and cardiolo-

gists in the Almaty Region, 2022-2024

District CVD per 100,000 Dispensary Cardiologists
2022 2023 2024 patients (2024) (2024)

Balkhash 13,901.8 4,124.3 4,286.0 1,989 1
Enbekshikazakh 6,109.7 5,584.0 5,035.5 27,719 10
Zhambyl 2,387.2 14,526.3 8,501.9 20,424 6
Ile 2,490.4 3,553.5 7,542.7 20,025 17
Karasay 2,653.3 4,949.1 2,221.9 23,253 15
Kegen 3,696.7 7,273.3 395.7 2,157 2
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Table continued

District CVD per 100,000 Dispensary Cardiologists
2022 2023 2024 patients (2024) (2024)
Rayymbek 2,462.4 3,610.4 9,212.7 17,946 2
Talgar 4,429.3 5,921.3 8,944 4 6,401 12
Uyghur 2,679.6 12,743.4 816.9 23,537
Konaev city 1,238.5 1,907.9 4,056.3 4,422 5

Source: compiled by the authors

Between 2022 and 2024, the direction and
magnitude of changes differed markedly be-
tween territorial units. The largest increases
in registered CVD morbidity were observed in
Rayymbek (+274.1%), Zhambyl (+256.2%), and
Ile (+202.9%). These changes represent vari-
ation in registered morbidity and should not
be interpreted as direct evidence of changes in
underlying disease burden. Differences in case
detection, registration practices, referral pat-
terns, reporting completeness, or administrative
coding may have contributed to the observed
fluctuations.

The distribution of the cardiology workforce also
varied substantially between territorial units. In 2024,
the number of cardiologists ranged from 1 in Balkhash
and Uyghur to 17 in Ile and 15 in Karasay, while the
number of registered dispensary CVD patients ranged
from 1,989 in Balkhash to 27,719 in Enbekshikazakh.
The corresponding number of registered dispensary
CVD patients per cardiologist ranged from 533 in
Talgar to 23,537 in Uyghur (Table 3).

Across territories, positive deficits sum to 31
cardiologists and model-based surpluses to 18,
yielding the net regional balance of +13 shown in
the total row.

Table 3. Cardiologist workload and model-based workforce requirement in the Almaty Region, 2024-2026

- Patients = Cardiolo- Patients per PrOJ.ected PI'O._] ecte.d Deficit/

District (2024) gists (2024) cardiologist patients cardlo.loglsts Surplus
(2026)* required* ok
Balkhash 1,989 1 1,989 2,082 2 +1
Enbekshikazakh 27,719 10 2,772 29,009 15 +5
Zhambyl 20,424 6 3,404 21,374 11 +5
Ile 20,025 17 1,178 20,957 11 -6
Karasay 23,253 15 1,550 24,335 13 -2
Talgar 6,401 12 533 6,699 4 -8
Rayymbek 17,946 2 8,973 18,781 10 +8
Kegen 2,157 2 1,079 2,257 2 0
Uyghur 23,537 1 23,537 24,632 13 +12
Konaev city 4,422 5 884 4,628 3 -2
Total 147,873 71 - 154,754 84 +13

* Projected workforce requirement based on the planning assumption of one cardiologist per 2,000 regis-
tered dispensary CVD patients, this ratio was used as an analytical planning assumption and does not rep-
resent a statutory national staffing standard. Projected patient numbers were calculated using the formula:

Nagze = Nagoa X (1 + D.EIZEj:

**Deficit/Surplus. positive values indicate a model-based deficit;, negative values indicate a model-based

surplus.
Source: compiled by the authors
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Sensitivity analysis using alternative annual
growth scenarios of 1.5%, 2.3%, and 3.0% result-
ed in projected workforce requirements of 83, 84,
and 84 cardiologists, respectively. The correspond-
ing net model-based workforce gaps were 12, 13,
and 13 cardiologists relative to the reported count
of 71 cardiologists in 2024, indicating that the over-
all workforce estimate remained relatively stable
across the tested growth assumptions.

Using the 2024 number of registered dispen-
sary CVD patients as the baseline, the projected
number of patients in 2026 was 154,754, com-
pared with 147,873 in 2024. Under the predefined
planning assumption of one cardiologist per 2,000
registered dispensary CVD patients, the estimated
workforce requirement increased from the reported

71 cardiologists in 2024 to 84 in 2026. The result-
ing net model-based workforce gap was 13 cardi-
ologists. At the territorial level, positive deficits
summed to 31 cardiologists, while negative values
represented 18 cardiologists of model-based sur-
plus; the net regional balance was therefore +13.
The largest projected deficits were observed in
Uyghur (+12), Rayymbek (+8), Enbekshikazakh
(+5), and Zhambyl (+5), whereas the largest mod-
el-based surpluses were observed in Talgar (-8)
and Ile (-6).

Hospital bed capacity (2022-2024)

Total inpatient bed availability in medical orga-
nizations of the region declined from 42.2 to 33.4
beds per 10,000 population between 2022 and 2024,
corresponding to a 20.8% decrease (Table 4).

Table 4. Inpatient hospital bed availability in the Almaty region (per 10,000 population), 2022-2024

District 2022
Region total 42.2
Balkhash 73.0
Enbekshikazakh 23.5
Zhambyl 21.3
Ile 43.5
Karasay 19.9
Kegen 48.8
Rayymbek 40.6
Talgar 110.4
Uyghur 26.2
Konaev 34.2

Source: compiled by the authors

Marked differences in inpatient bed availabili-
ty were observed across territorial units. In 2024,
bed availability ranged from 18.4 beds per 10,000
population in Karasay to 56.7 in Talgar, while the
regional value was 33.4 beds per 10,000 population.
Several territories showed values above the regional
level, whereas others remained substantially below
it. These differences indicate considerable territori-
al variation in general inpatient capacity; however,
bed availability alone does not directly measure ac-
cess to cardiology care.

Exploratory ecological analysis of cardiology
service resources, 2024

To characterize territorial differences in cardi-
ology service resources, 10 territorial units were

2023 2024
38.5 33.4
59.0 46.0
23.1 25.1
21.0 22.0
41.9 44.2
17.7 18.4
50.6 42.4
42.1 42.8
91.3 56.7
32.7 31.3
36.3 32.8

included in the exploratory ecological analysis. The
analysis considered recorded CVD morbidity, car-
diologist density, population density, and inpatient
bed availability. Because dedicated cardiology de-
partments were not established in all district-level
healthcare organizations, total inpatient bed avail-
ability was used as an indicator of general inpatient
capacity.

In 2024, the mean recorded CVD morbidity
rate across the 10 territorial units was 5,101.4 per
100,000 population (SD = 3,329.1; CV = 65.3%),
indicating substantial inter-territorial variation.
Registered dispensary workload per cardiologist
showed even greater dispersion (mean 4,589.9
patients; median 1,769.6; range 533-23,537; CV
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=154.6%). Total inpatient bed availability ranged
from 18.4 to 56.7 beds per 10,000 population,
with a mean of 36.2 per 10,000 (CV = 33.7%)
(Table 5).

Pearson correlation analysis showed a moder-
ate positive relationship between cardiologist den-
sity and recorded CVD morbidity (r = 0.55; 95%

CI: -0.12 to 0.88; p = 0.10). A moderate positive
relationship was also observed between population
density and cardiologist density (r = 0.61; 95% CI:
-0.03 to 0.90; p = 0.06). The relationship between
population density and total inpatient bed availabil-
ity was weaker (r = 0.38; 95% CI: -0.33 to 0.81;
p = 0.28) (Table 6).

Table 5. Descriptive statistics of selected morbidity, cardiologist workload, and inpatient capacity indica-
tors across territorial units of the Almaty Region, 2024

Indicator Mean Median Min Max SD CV,%
Registered CVD morbidity (per 100,000 population) 5,101.4 4,660.8 395.7 9,212.7 3,329.1 65.3
Workload per cardiologist (patients) 4,589.9 1,769.6 533 23,537 7,095.2 154.6
Total inpatient beds (per 10,000 population) 36.2 37.6 18.4  56.7 122 337
State inpatient beds (per 10,000 population) 34.4 36.6 17.6  48.9 11.1 324
Day-hospital beds (per 10,000 population) 12.2 8.6 6.1 43.4 11.3 92.3

*Note: CVD, cardiovascular disease; SD, standard deviation, CV, coefficient of variation. Descriptive
statistics are based on the 10 territorial units included in the ecological analysis. Workload statistics were
recalculated from the absolute 2024 dispensary-patient and cardiologist counts reported in Table 3.
Source: compiled by the authors

Table 6. Pearson correlations between selected territorial cardiology service indicators, 2024

Relationship Pearson r 95% CI p-value
Cardiologist density and recorded CVD morbidity 0.55 -0.12 t0 0.88 0.10
Population density and cardiologist density 0.61 -0.03 to 0.90 0.06
Population density and total inpatient bed availability 0.38 -0.33 t0 0.81 0.28

*Note: CVD, cardiovascular disease; CI, confidence interval. Two-sided Pearson correlations were cal-
culated for 10 territorial units. Correlations with p > 0.05 were not interpreted as statistically confirmed

associations.
Source: compiled by the authors

None of the three Pearson correlations reached
statistical significance. The observed coefficients
were therefore interpreted as directional territorial
patterns. The positive correlation between cardiolo-
gist density and recorded CVD morbidity may reflect,
at least in part, differences in case detection and reg-
istration across territories. The positive relationship
between population density and cardiologist density
suggests a tendency toward greater concentration of
specialist resources in more densely populated ter-
ritories. The correlation between population density
and inpatient bed availability was weaker.

Given the limited number of territorial obser-
vations (n=10), multivariable regression estimates
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were not retained in the final analysis. The ecologi-
cal analysis was therefore interpreted on the basis of
descriptive statistics and the three bivariate Pearson
correlations reported in Table 6.

Cardiovascular hospitalizations among urban
and rural populations, 2022-2025

Between 2022 and 2025, the number of record-
ed cardiovascular hospitalizations increased in both
urban and rural populations. Among rural resi-
dents, hospitalizations increased from 1,756 in 2022
to 2,325 in 2025, representing a 32.4% increase.
Among urban residents, the corresponding increase
was from 6,757 to 8,250 hospitalizations (22.1%)
(table 7).
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Table 7. Cardiovascular hospitalizations among urban

and rural populations, 2022-2025

Year Population Total Planned Emergency Emergency Bed-days Mean length
group cases (%) of stay
2022 Urban 6,757 6,163 594 8.8% 57,977 8.6
2022 Rural 1,756 1,585 171 9.7% 15,579 8.9
2023 Urban 7,294 6,609 685 9.4% 68,110 9.3
2023 Rural 1,941 1,768 173 8.9% 18,580 9.6
2024 Urban 7,885 6,622 1,263 16.0% 63,048 8.0
2024 Rural 2,002 1,763 239 11.9% 15,827 7.9
2025 Urban 8,250 6,303 1,447 17.5% 67,430 8.2
2025 Rural 2,325 1,851 474 20.4% 15,954 6.9

*Note: Values represent recorded cardiovascular inpatient episodes. Urban and rural groups were ana-
lyzed separately according to the population classification used in the administrative records. Mean length
of stay was calculated as total bed-days divided by the corresponding number of hospitalizations. This ta-
ble summarizes all recorded cardiovascular inpatient episodes and is not a subtotal of the cardiac-surgery

table.
Source: compiled by the authors

The proportion of emergency hospitalizations
increased over the study period in both population
groups. Among urban residents, the proportion in-
creased from 8.8% in 2022 to 17.5% in 2025, while
among rural residents it increased from 9.7% to
20.4%. The increase in recorded emergency hospi-
talizations was particularly pronounced in the rural
population between 2024 and 2025. These changes

describe hospital utilization recorded in the admin-
istrative data and should not be interpreted inde-
pendently as evidence of a change in underlying
disease incidence. Mean length of stay ranged
from 6.9 to 9.6 days across the study period. In
2025, mean length of stay was 6.9 days among ru-
ral residents and 8.2 days among urban residents
(figure 2,3).
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Figure 3. Emergency cardiovascular hospitalizations among urban
and rural populations (2022-2025)
Source: compiled by the authors

Cardiac surgical hospitalizations among rural
residents, 2025

In 2025, rural residents received cardiac sur-
gical care both within the Almaty Region and
through referral to tertiary institutions in Almaty
city. Within the region, 511 recorded cardiac sur-
gical hospitalizations were reported, including 139
planned and 372 emergency episodes. Emergency
hospitalizations accounted for 72.8% of the re-
gional total.

At the two regional institutions shown in
Table 8, emergency episodes predominated. The
Almaty Regional Multidisciplinary Hospital re-
corded 62 hospitalizations, of which 39 (62.9%)

were emergency, while the Karasay Interdistrict
Hospital recorded 449 hospitalizations, including
333 (74.2%) emergency episodes.

Among rural residents treated in Almaty city,
1,814 cardiac surgical hospitalizations were record-
ed. Planned hospitalizations predominated, account-
ing for 1,618 episodes (89.2%), compared with 196
emergency episodes (10.8%). Thus, the distribution
of recorded cardiac surgical care differed by treat-
ment location, with a greater proportion of emer-
gency episodes among cases treated within the re-
gion and a greater proportion of planned episodes
among rural residents referred to metropolitan ter-
tiary institutions.

Table 8. Cardiac surgical hospitalizations among rural residents by medical institution, 2025

o re el . Emer-  Emer- Bed- Mean

Medical institution Total Planned gency |gency,% days | LOS, days
Almajcy Regional Multidisciplinary 62 73 39 62.9 241 136
Hospital
Karasay Interdistrict Hospital 449 116 333 74.2 3,021 6.7
Almaty Region total 511 139 372 72.8 3,862 7.6
Cardiology &. Internal Diseases 528 533 0 0 4147 71
Research Institute
National Scientific Surgery Center 329 329 0 0 4,244 12.9
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Table continued

Medical institution Total Planned Pg::lll‘:: gill?;r:% gs; L Ol\gfz:ll;ys
City Cardiology Center 310 120 190 61.3 2,703 8.7
City Clinical Hospital No. 7 151 151 0 0 863 5.7
Other institutions (combined) 436 430 6 1.4 3,997 9.2
Almaty city total 1,814 1,618 196 10.8 15,954 8.8

*Note: Data represent recorded cardiac surgical inpatient episodes among rural residents in 2025 and
do not necessarily correspond to unique patients. The Almaty Region total refers to care delivered within
the region, whereas the Almaty city total refers to rural residents referred to tertiary institutions in Almaty
city. These cardiac-surgery episodes constitute a distinct service category and were not used to calculate
the totals in Table 7.

Source: compiled by the authors

Administrative records also demonstrated
changes in the volume and composition of recorded
cardiovascular procedures. Regional procedural vol-

These findings describe the recorded distribution
of inpatient cardiac surgical care and referral activi-
ty. They do not, by themselves, establish differences

in clinical need, treatment quality, or accessibility
between territories.

Interventional and high-technology cardiovas-
cular procedures, 2022-2025

umes for 2023-2025 are presented separately from
high-technology interventions performed among ru-
ral residents in tertiary institutions in Almaty city
during 2022-2025 (table 9).

Table 9. Recorded interventional cardiovascular procedures in the Almaty Region, 2023-2025

Absolute change, Relative change,

Procedure 2023 2024 2025 Total )" UL o 8
Coronary stenting 48 88 297 433 +249 +518.8
PTCA 6 3 73 82 +67 +1,116.7
Coronary angiography 48 55 156 @ 259 +108 +225.0
CABG 42 43 45 130 +3 +7.1
Valve surgery 7 5 10 22 +3 +42.9
Device implantation 3 4 9 16 +6 +200.0
Other procedures 60 54 21 135 -39 -65.0

*Note: Values represent recorded procedure episodes in the regional administrative data and are not
necessarily counts of unique patients. PTCA, percutaneous transluminal coronary angioplasty;, CABG,
coronary artery bypass grafting.
Source: compiled by the authors

observed changes represent administrative proce-
dure volumes and may reflect changes in service
availability, referral pathways, case detection, or
reporting in addition to changes in clinical demand
(table 10).

The largest absolute increases between 2023 and
2025 were observed for coronary stenting (+249 ep-
isodes), coronary angiography (+108), and PTCA
(+67). CABG volume remained relatively stable,
increasing from 42 to 45 recorded procedures. The
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Table 10. High-technology cardiovascular interventions among rural residents treated in tertiary centers of

Almaty city, 2022-2025

Procedure
Coronary stenting
PTCA
CABG
Aortic valve replacement, including TAVI
Valve annuloplasty
ICD implantation
Radiofrequency ablation

2022 2023 2024 2025 Change, %
398 296 349 412 +3.5
21 28 54 189 +800.0
218 214 197 338 +55.0
40 47 27 94 +135.0
18 35 29 61 +238.9
81 108 101 128 +58.0
266 268 326 214 -19.5

*Note: Values represent recorded high-technology cardiovascular procedure episodes among rural resi-
dents treated in tertiary institutions in Almaty city. PTCA, percutaneous transluminal coronary angioplas-
ty; CABG, coronary artery bypass grafting, TAVI, transcatheter aortic valve implantation; ICD, implant-

able cardioverter-defibrillator.
Source: compiled by the authors

Among rural residents referred to tertiary cen-
ters in Almaty city, the largest recorded procedur-
al volumes in 2025 were coronary stenting (412),
CABG (338), and radiofrequency ablation (214).
Compared with 2022, the largest relative increases
were observed for PTCA (+800.0%), valve annu-
loplasty (+238.9%), and aortic valve replacement
including TAVI (+135.0%). Radiofrequency abla-
tion decreased by 19.5% over the same period.

Taken together, the administrative data demon-
strate an increase in several recorded cardiovas-
cular intervention volumes and a broad range of
high-technology procedures available through met-
ropolitan referral centers. The findings indicate the
role of referral pathways in providing advanced car-
diovascular care to rural residents, but the available
data do not permit direct assessment of unmet need,
appropriateness of referral, or accessibility at the in-
dividual patient level.

Discussion

Temporal changes in registered cardiovascular
morbidity

Registered cardiovascular morbidity in the
Almaty Region increased between 2019 and 2024,
with the largest increase observed for ischemic heart
disease. These data represent registered cases rather
than population incidence or prevalence. Changes in
registration may reflect diagnostic activity, dispen-
sary follow-up, referral, coding, and reporting prac-
tices, as well as changes in disease burden. The ob-
served increase should therefore not be interpreted
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as evidence of a corresponding increase in underly-
ing incidence.

The findings are consistent with the substantial
cardiovascular burden reported for Kazakhstan,
Central Asia, and Asia more broadly [7; 14; 15].
Previous studies in Kazakhstan have also identified
differences in cardiovascular indicators between ur-
ban and rural populations [7; 8]. Territorial variation
in registered morbidity may therefore be relevant to
cardiovascular service planning, but should be con-
sidered alongside health-system indicators.

Territorial variation in cardiovascular morbidi-
ty and service resources

Marked differences in recorded CVD morbidi-
ty were observed across the 10 territorial units. The
territorial arithmetic mean is not directly compara-
ble with the regional population-weighted rate be-
cause the two measures use different denominators.
The coefficient of variation therefore describes ter-
ritorial dispersion rather than inequality in health-
care access.

Access to cardiovascular care may be influenced
by specialist availability, geographic distance,
transportation, referral pathways, waiting time, and
continuity of care [16,17]. These dimensions were
not measured in the present study. Differences in
recorded morbidity may also reflect variation in de-
tection, registration, and referral. A lower recorded
rate should therefore not be interpreted as evidence
of a lower underlying disease burden.

The correlation analysis was ecological and
based on only 10 territorial observations. The
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observed associations should consequently be re-
garded as exploratory directional patterns that re-
quire further evaluation rather than as evidence of
causal effects.

Cardiologist workload and workforce planning

Cardiologist workload varied substantially be-
tween territories. The projected requirement of 84
cardiologists in 2026 compared with the reported
count of 71 cardiologists in 2024 represents a mod-
el-based planning estimate and should not be inter-
preted as evidence of a confirmed regional shortage.
The ratio of one cardiologist per 2,000 registered
cardiovascular patients was an analytical assump-
tion rather than a statutory staffing standard.

Rural workforce planning may require consid-
eration of geographical distribution, recruitment,
retention, professional development, and working
conditions [18; 19]. Workforce decisions could
therefore incorporate territorial workload and refer-
ral demand rather than rely on a single staffing ratio.

Service organization and telecardiology

The distribution of specialists and advanced car-
diovascular services suggests a potential role for
closer coordination between district facilities and
tertiary centers rather than duplication of high-tech-
nology services at the district level.

Telemedicine may improve access to rural spe-
cialty care where local specialists are unavailable,
although its implementation depends on local infra-
structure and integration with existing services [25].
A hub-and-spoke cardiology model provides an ex-
ample of using predominantly virtual specialist care
to address geographic gaps in cardiology provision
[26].

Referral organization remains an important
component of this model. The potential contribution
of telecardiology is also dependent on appropriate
transfer pathways, particularly when patients re-
quire urgent assessment or invasive treatment [27].
In rural Kazakhstan, recent evidence supports the
feasibility of remote hypertension consultations in-
tegrated with the national electronic health record,
providing a locally relevant example of specialist
support through telemedicine [28].

Telecardiology should therefore be consid-
ered as a complement to direct clinical assessment,
emergency care, and referral to tertiary services. Its
potential value may include reducing unnecessary
travel, supporting local clinicians, and facilitating
specialist input where remote assessment is clinical-
ly appropriate.

Cardiovascular hospitalizations and concentra-
tion of advanced care

Cardiovascular hospitalizations increased in
both rural and urban populations. This pattern may
reflect changes in service utilization, referral, case
detection, treatment availability, or admission prac-
tices; the available data cannot distinguish between
these mechanisms.

Advanced cardiac care remained concentrated in
tertiary institutions in Almaty city, while regional
institutions provided a larger share of emergency
surgical care. This distribution is compatible with
a referral-based model for complex cardiovascular
services. Similar organizational approaches have
been described in rural cardiovascular systems,
where smaller hospitals are connected with tertia-
ry centers through referral networks while selected
services remain available locally [29]. Evidence
from other rural and geographically dispersed set-
tings also indicates that referral pathways may be
affected by the centralization of specialized cardio-
vascular services, communication between facil-
ities, transportation, and the availability of trained
personnel [30].

These findings do not, by themselves, demon-
strate differences in quality or accessibility. Well-
coordinated referral systems may be particularly
important between rural district and regional fa-
cilities where specialist capacity is limited. Future
assessment should therefore consider referral com-
pletion, transfer time, waiting time, and appropriate-
ness rather than procedure volumes alone.

Continuity of cardiovascular care

Continuity after hospital discharge is relevant
when cardiovascular care is distributed across pri-
mary, district, and tertiary services. Structured dis-
charge planning, scheduled specialist follow-up, co-
ordination with primary care, and remote specialist
support may help maintain continuity of care.

The present dataset does not contain information
on adherence, rehabilitation, readmission, or pa-
tient-reported access. These outcomes should there-
fore be incorporated into subsequent evaluations
of cardiovascular service organization. Connected
health technologies may complement conventional
follow-up when geographic barriers limit access to
specialist services [22; 24].

Strengths and limitations

The main strength of the study is the com-
bined analysis of cardiovascular morbidity and
health-system indicators within the same territorial
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framework. Morbidity, cardiology workforce, inpa-
tient capacity, hospitalization, cardiac surgical care,
and cardiovascular procedures were considered to-
gether, allowing differences in recorded morbidi-
ty to be examined alongside differences in service
organization.

Several limitations should be considered. First,
the study relied on administrative data, which may
differ between territories and years in registration
completeness, diagnostic activity, coding, reporting,
and referral practices. Recorded morbidity therefore
cannot be equated with underlying incidence or
prevalence.

Second, the interdistrict analysis included only
10 territorial units. Correlation analyses should con-
sequently be considered exploratory, and the small
sample limits statistical power. The ecological de-
sign also prevents individual-level inference.

Third, total inpatient bed availability was used
as a measure of general inpatient capacity because
dedicated cardiology beds were not uniformly avail-
able across all territorial organizations. This indica-
tor should not be interpreted as a measure of car-
diology-specific capacity or direct accessibility to
specialist care.

Fourth, the study did not include individual
clinical characteristics, mortality, treatment out-
comes, travel distance, waiting time, transportation,
household expenditure, treatment adherence, or pa-
tient-reported access. Territorial differences in the
available indicators therefore cannot be translated
directly into differences in quality or accessibility
of cardiovascular care.

Finally, hospitalization and procedure counts
represent recorded episodes rather than necessarily
unique patients. The workforce projection is also
scenario-dependent because it is based on an analyt-
ical staffing ratio rather than an established nation-
al requirement. Changes in healthcare organization
during the study period may additionally have influ-
enced registration, referral, hospitalization, and pro-
cedural activity. The study describes temporal and
territorial patterns but does not establish the causal
effect of a specific healthcare intervention.

Policy implications

The findings have several organizational
implications.
First, territorial cardiovascular surveillance

should use stable case definitions, consistent de-
nominators, and comparable reporting procedures.
Large changes in recorded morbidity should be
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reviewed together with diagnostic activity, registra-
tion, referral, coding, and reporting completeness.

Second, workforce planning should account for
territorial workload rather than relying solely on re-
gional averages. Territories with persistently high
numbers of registered cardiovascular patients per
cardiologist may require targeted recruitment and
retention measures or additional specialist-support
mechanisms [18; 19].

Third, referral pathways between district facil-
ities and tertiary cardiovascular centers should be
standardized. The concentration of planned cardi-
ac surgical care in Almaty city makes coordination
of referral, transfer, preoperative assessment, and
post-discharge follow-up particularly important.

Fourth, telecardiology can be considered for
specialist consultation and follow-up in territories
with limited cardiology resources. Implementation
should include appropriate infrastructure, staff
training, clinical protocols, and monitoring of utili-
zation and outcomes [20; 21; 23].

Finally, continuity of care should remain part of
cardiovascular service planning as hospitalization
and procedural activity increases. The organization-
al priorities identified here represent implications
of the observed patterns rather than effects demon-
strated by the present study. Future research should
evaluate whether changes in workforce distribution,
referral organization, and digital support are asso-
ciated with measurable improvements in waiting
time, referral completion, avoidable transfers, con-
tinuity of care, and cardiovascular outcomes.

Conclusion

Recorded cardiovascular morbidity in the
Almaty Region increased overall between 2019 and
2024, with the most pronounced growth observed
for ischemic heart disease. The interpretation of
these trends requires consideration of diagnostic ac-
tivity, registration, referral, and reporting practices
because administrative morbidity indicators do not
measure underlying incidence directly.

Substantial territorial variation was observed in
recorded CVD morbidity, cardiologist workload,
and inpatient capacity. Correlation analysis showed
several positive directional relationships, but statis-
tical significance was not reached. Cardiovascular
hospitalizations increased among both rural and ur-
ban populations between 2022 and 2025. Advanced
cardiac surgical care remained concentrated in
tertiary institutions in Almaty city, while region-
al hospitals accounted for a larger proportion of
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emergency cardiac surgical episodes. The pattern
points to the importance of coordinated referral and
transfer between district and tertiary levels of care.

Cardiologist workload varied markedly between
territories. The net projected difference of 13 cardi-
ologists represents a model-based workforce plan-
ning estimate under the selected analytical assump-
tion and should not be interpreted as a confirmed
national staffing deficit.

These findings support further assessment of
territorial workforce distribution, referral pathways,
specialist support for rural facilities, and telecar-
diology. Future research should incorporate pa-
tient-level clinical outcomes and direct measures
of accessibility, including travel time, waiting time,
referral completion, rehabilitation participation, and
patient-reported access to cardiovascular services.
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AJIMATBI OBJBICBIHIAFBI )KYPEK-KAH TAMBIPJIAPBI AYPYJIAPBIHBIH
JTUHAMHUKACHI J)KOHE KAPJIUOJOTASLIBIK KI3SMETTEP/ITH
KYPBLIBIMJIBIK MYMKIHAIKTEPI: AYBLIIBIK JEHCAVJIBIK CAKTAY
CASICATBIHA OCEPI

A. A. Kaceimxan'?, JK. O. UoakoBa®**,
K. K. Bypu6aesa®, b. P. Hypmyxamo0eroBa®
' «KACXKM» KazakcTaHIbIK MEAUIIMHA YHUBEpCUTETI, Kazakcran, AnmmMaTsl
2 «On-Dapabu ateiHgarel Kazak ynrteik yauBepcuteTi» KeAK, Kazakcran, AnMatsr
3 «C. JI. AchenamsipoB ateiaaarsl Kazak ynTTeik MenuimHa yauBepcuteti» KeAK, Kazakcran, AnmaTsl
* «Kapauonorus sxoHe iIKi aypysiap FeUIbIME-3epTTey HHCTUTYThI» AK, Kazakcran, Anmarsl
* KoppecnoHJIeHT aBTOp

AHaaTna

Oszexminiei. JKypek-KaHTaMbIp aypyIapbl KOFAMIBIK IEHCAYIIBIK CAKTaYIbIH MaHBI3]Ibl MOCEIIECI OOJIBII
Kana Oepeni. XaiaKbl HETI31HEH aybUIABIK >KepJepAe TYPAaThIH OHIpJiep/e MEIUIUHAIBIK pecypcTapiblH
ayMakTbIK O06JTiHyl MaMaHIaHBIPbUIFAH KOMEKTIH KOJDKETIMALIITIH MIEKTeyl MYMKIiH.

Makcamovl. AnmaTbl  OOJBICBIHAAFBl KYPEK-KAaHTAMBIP aypyJapbIHBIH TIPKEITreH aypyIIaHJIbIK
JMHAMUKAChIH JKOHE KapJIUOJOTHSUIBIK KBI3METTIH oyeyeTiH Oaranmay, coHpai-ak 2026 KbUIFa
Kap/UOJIOTTapFa €CeNTiK KAKETTUIIKTI aHBIKTaY.

Mamepuanoap men odicmep. JKUHAKTaNFaH OKIMIIUIIK JEPEKTep HETi3iHAe PpEeTPOCIEKTUBTI
MOMYJIAUUSUIBIK  QHATMTUKAJIBIK, 3epTTey KYprizinai. OHipmik aypymasablk 2019-2024 xeinpapra;
10 aymakThIK OIpNIKTIH aypyIIaHJBIFBI, KaJIpJIbIK KaMTaMachl3 €TUTyl jkoHE Tecek Kopbl 2022-2024
KBUIIAPFA; KaJlaJblK JKOHE aybUIABIK TYPFBIHAAPABIH TocnuTanu3zauusiapsl 2022-2025 xeligapra
TaJJaHbl. XUPYPTUSIIBIK KOHE KOFaphl TEXHOJOTHSIIBIK KOMEK KOPCETKIIITepl KODKETIMAI Ke3eHIep
OoiibiHIIa 6arananabl. CUIIaTTaMasbIK CTAaTUCTUKA, Bapuaus KodQpuineHTi skone [Tupcon koppensusicot
Kojinanbelel. Kapaunonorrapra kaxkerTiunik 2024 KbUIFBI JTUCIAHCEPIIIK €CENTeri MalueHTTEp CaHbl,
KBULIBIK ociM xoHe 2 000 nammenTke 0ip KapAnoJIor JeTeH KOCIapiblK apakaTbiHAC HEeT131He eCenTeIl.

Homuoicenepi. ©OHipnik tipkenren aypymanasik 100 000 Typreiara makkasaaa 2 319,7-nen 2 497,3-ke
neiiin ecti (+7,7%); eH >KOFapbl ©CiM KYPEKTIH WIIEeMHUSUIBIK aypybl OoibIHIIA Oaiikanabel. 2024 KbUTbI
10 aymak Ooiibinina oprama kepcetkim 100 000 typreiaFa makkanga 5 101,4, Bapuanust kodppumuenTi
65,3% 60mbl. AybUT TYPFBIHIAPBIHBIH TOCTIUTATH3AMSUIApE! 1 756-man 2 325-ke neitin octi (+32,4%). Y
KOPPEJSIUSHBIH €IIKAHCHICH CTATUCTUKAIBIK, MOHIUTIKKE jKeTKeH kKoK (p > 0,05). 2026 xbutra ecentik
KaXETTLUTIK 84 kapauonortel Kypassl; 2024 sxxeutel 71 Maman TipkenreH. Taza ecenTik aiipipma 13 mamas.

Kopvimbinowvl. TipkenreH aypylIaHABIKTBIH OCyl JKOHE KOPCETKIIUTEp/iH aWTapibIKTall ayMaKTBIK
e3reprimrTiri ansIKTanapl. Koppensuusiiap 3eprreymrinik cunatka ue. Kaapislk 6omkam OosamakTarbl
pacTaiFaH TambUIBIKTBI €Mec, KOCTapiblK, Oaranay el Oinaipeni. Kagpruapasiy OemiHyiH, manueHTTep i
OaFrpITTAY JKOJIAPBIH KOHE MaMaHJaH/IBIPBIIFAH KOMEKTIH KOJDKETIMIUIITIH 0/1aH opi Oaranay Kaxer.

Tyitin ce30ep: scypex-Kanmamulp aypyiapul, ayblioblk dcepiepoei MeOUYuHablk KeMeK,; OeHCaAYIblK
cakmayovly KaopavlK pecypcmapbul; 0eHCayIblK cakmay pecypcmapsl; aypyxanaza scamguizy, Kazaxcman.
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JTAHAMMKA CEPJIEYHO-COCYJIUCTBIX 3ABOJIEBAHUM 1 CTP}’KTYPHI)IPI
HNOTEHIHUAJI KAPAHOJOTHYECKHX CJIYKb B AIMATUHCKOHU OBJIACTH:
HOCJIEACTBUA AJIA TOJIMTUKHA 3IPABOOXPAHEHUA B CEJIBCKOU MECTHOCTH

A. A. Kaceimxan'?, K. O. U6akoBa®* *,
K. K. bypub6aesa®, b. P. Hypmyxamo0eToBa?®
! Kazaxcranckuit MequumHckuil yausepeuret «BIIIO3y, Kazaxcran, Anmarsl
y ) )
2 HAO «Ka3zaxckuii HallMOHAJIbHBIN YHUBEPCUTET UMeHU anb-Dapadbu», Kazaxcran, Anmarsl
* HAO «Ka3zaxckuil HallMOHAIbHBIA MEIUIIUHCKUI YHUBEPCUTET
umenu C.J[. AchernusipoBar, Kazaxcran, Anmatsl
* AO «HayuHo-ucCle10BaTeIbCKU HHCTUTYT KapIUOJIOTHH U BHYTPEHHUX 00JIC3HEW,
Kazaxcrad, AnMaTsl
* Koppecnonoupyrowutl agmop

AHHOTaNug

Axmyanvrocmu. CepIedHO-COCY TUCTHIE 3a00JIEBAHMS OCTAIOTCS 3HAYMMOM ITP00IEMOit 0OIIIECTBEHHOTO
3/lpaBOOXpaHeHus. B IpenMyIIeCTBEHHO CEIbCKUX PETMOHAX TEPPUTOPHAIBHOE PacIpeiesIEHUE PECYPCOB
MO>KET OTPaHUYUBAThH JOCTYMHOCTH CIIEIUATN3UPOBAHHOMN TOMOIIIH.

ILlen. OueHUTh JWHAMHUKY 3aperHCTPUPOBAHHONW  3a00JIEBaEMOCTH  CEPIACUYHO-COCYAUCTHIMU
3a00J1€BaHUSMH U CTPYKTYPHBIHN MOTEHIIAAT KapAUOJOTUYECKON CITYKOBI AJTMAaTHHCKOW 00JIaCTH, a TAKKe
pacué€THyI0 OTPEeOHOCTH BO Bpavyax-kapauonorax Ha 2026 roj.

Mamepuansi u memoowi. [IpoBeieHO peTPOCIEKTUBHOE MOMYJISIIMOHHOE aHATUTUYECKOE HCCIIeJ0BaHNE
arperupoBaHHbIX aIMUHUCTPATHBHBIX JaHHBIX. PernonanbHas 3a001eBaeMOCTb aHaIM3upoBaiack 3a 2019-
2024 rr.; MexXpaiioHHBIE TTOKa3aTeNH 3a00JIEBAEMOCTH, KaJIPOBOTO 00ECTIEUeHUS M KOSYHOTO (POH1a — AJIs
10 Teppuropuanbubix eauHui] 3a 2022-2024 rr.; rocnuTanu3aluyd TOPOJICKUX U CEIBCKUX KUTENeH — 3a
2022-2025 rr. ITokazaTenan Xupypruyeckoi ¥ BEICOKOTEXHOJIOTMYHOM MOMOIIY OLEHUBAJIUCH 32 JJOCTYITHBIE
nepuobl. Mcnoap30Bauch onrcaTeabHas CTATUCTHKA, KoddduimenT Bapuanuu u koppensuus [Tupcona.
[ToTpeOGHOCTH B KapAMOJIOTax pacCYMTHIBAIACh HA OCHOBE YMCIIa TUCTIAHCEPHBIX ManueHToB B 2024 romy,
€KET0JIHOT0 MPUPOCTA U IJIAHOBOI'O COOTHOLIEHUS OJJHOTO Kapauosora Ha 2 000 nanueHToB.

Pe3zynomamol. PernonanpHasi 3aperucTpupoBaHHas 3abosieBaeMoCcTh yBenmumiack ¢ 2 319,7 mo 2 497,3
Ha 100 000 nacenenust (+7,7%); HanOONMBIIMIA POCT OTMEUEH MO MIIEMUYECKoi Oone3nu cepria. B 2024
rofay cpeanuid mokazarenb 1o 10 teppuropusim coctaBun 5 101,4 va 100 000 Hacenenws, koddduimeHT
Bapuanuu — 65,3%. ['ocniuranmzanum cebCKuX xuTeneit ypenuumincsk ¢ 1 756 no 2 325 (+32,4%). Hu onna u3
TPEX KOPPENSALMI HE JOCTHUIIIA CTaTUCTHYECKO 3HauumMocTH (p > 0,05). Pacuérnast motpedbHocts Ha 2026 T01
cocraBuiia 84 kapanonora rnpu 71 cneuumanucre B 2024 rofy; urcTas pacuéTHas pasHuLa — 13 crnenuanicTos.

Bv1600b1. BhIsIBIEHBI pOCT 3aperucTpUPOBAHHON 3a00JI€BAEMOCTH U 3HAYUTENbHAs TepPPUTOpPHATIbHAS
BapHabeNbHOCTh MoKa3zarenei. Koppensaiun uMeroT uccienoparesbckuii xapakrep. Kaapossiit mporaos
MIPEACTABIISET TUIAHOBYIO OIIEHKY, a HE MOATBEePKACHHBIN Oyaymui nedumut. HeoOxonuma manbHeummas
OLIEHKA paclpeesIeHNs KaJIpoB, MapLIPyTU3allUU U TOCTYITHOCTH CHEUAIN3UPOBAHHON TOMOIIIH.

Knroueswie cnosa: cepoeuno-cocyoucmoie 3a601e8aHUA,; MEOUYUHCKASL HOMOULD 8 CETIbCKOUMECMHOCMU,
Kaoposwvie pecypcobl 30pasooXpanetisl;, pecypcol 30pasooxpanenus, 2ocnumanuzayus, Kasaxcman.
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ANTHROPOMETRIC ASSESSMENT
OF NUTRITIONAL STATUS IN YOUNG CHILDREN WITH
POST-INTUBATION CICATRICIAL LARYNGEAL STENOSIS:
A RETROSPECTIVE DESCRIPTIVE STUDY
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Abstract

Introduction. Post-intubation cicatricial laryngeal stenosis in young children is a clinically significant
condition, particularly among patients who have undergone intensive care and prolonged intubation. In
Kazakhstan, most children with this condition are treated at the University Medical Center, while data on
their nutritional status remain limited. Chronic upper airway obstruction may increase energy expenditure,
impair swallowing, and reduce food intake, potentially increasing the risk of undernutrition. This study
aimed to evaluate anthropometric indicators of nutritional status in young children with post-intubation
cicatricial laryngeal stenosis.

Materials and methods. A single-center retrospective descriptive study was conducted using medical
records of 95 children under 5 years of age with post-intubation cicatricial laryngeal stenosis treated at the
University Medical Center. Physical development was assessed according to the 2006 WHO Child Growth
Standards using anthropometric Z-score indices: weight-for-age, height-for-age, and weight-for-height.
Z-score values below —2 SD were considered indicative of nutritional impairment.

Results. Underweight according to weight-for-age was identified in 27.4 % of children, while linear
growth delay according to height-for-age was found in 23.2 % of patients. Signs of acute nutritional im-
pairment according to weight-for-height were recorded in 28.4 % of children. Additional enteral nutrition
was administered to 20.0 % of patients. These findings indicate that a substantial proportion of young chil-
dren with post-intubation cicatricial laryngeal stenosis demonstrate anthropometric signs of both acute and
chronic nutritional impairment.

Conclusion. Young children hospitalized with post-intubation cicatricial laryngeal stenosis showed a
high frequency of impaired nutritional status, including underweight, wasting, and linear growth delay. The
results support the need for routine nutritional screening, early identification of at-risk patients, and further
prospective studies evaluating the role of nutritional support in the comprehensive management of children
with chronic upper airway obstruction.

Keywords: post-intubation cicatricial laryngeal stenosis, children, nutritional status, protein-energy
malnutrition, anthropometry.
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Introduction

Nutrition deficiency in children with chronic air-
way and respiratory conditions remains a significant
problem in modern pediatrics, as it may be associ-
ated with impaired immune response, delayed phys-
ical development, increased morbidity, and poorer
clinical outcomes [1-4]. Young children who have
undergone prolonged intubation and subsequently
developed post-intubation cicatricial laryngeal ste-
nosis (hereinafter — PICLS) may represent a clini-
cally vulnerable group, since upper airway obstruc-
tion can affect not only respiratory function but also
feeding, growth, and general nutritional status [5-6].

Several mechanisms may theoretically con-
tribute to nutritional impairment in children with
PICLS. One possible mechanism is difficulty in
coordinating breathing and swallowing. In children
with upper airway obstruction, respiratory discom-
fort may make feeding more difficult and may be
accompanied by fatigue during feeding, reduced
food intake, coughing, choking, or discomfort
during swallowing. Similar aerodigestive problems
have been described in related pediatric airway con-
ditions; however, direct evidence for these mecha-
nisms specifically in children with PICLS remains
limited [7].

Another possible mechanism is an increase in
energy expenditure associated with increased respi-
ratory effort. Chronic upper airway obstruction may
increase the work of breathing, which can theoreti-
cally raise energy and protein requirements. At the
same time, reduced oral intake due to respiratory
discomfort may create an imbalance between the
body’s nutritional requirements and actual nutrient
intake. These mechanisms are biologically plausi-
ble, but in the context of PICLS they should be in-
terpreted as possible contributing factors rather than
established causal pathways [5; 8].

General mechanisms of pediatric malnutrition,
including metabolic alterations and systemic ef-
fects, have been described in previous studies [9-
10]. However, these studies do not specifically ad-
dress children with post-intubation cicatricial laryn-
geal stenosis.

Inflammation may also play a potential role in
nutritional impairment. Increased inflammatory ac-
tivity and changes in interleukin levels have been
described in other obstructive airway conditions,
including obstructive sleep apnea [11]. However,
these findings cannot be directly transferred to
children with PICLS without further investiga-
tion. Therefore, inflammation-related catabolism in

PICLS should be considered a possible mechanism
requiring additional study rather than a confirmed
explanation.

Despite the clinical significance of this problem,
data on the nutritional status of children with PICLS
remain limited. Existing literature mainly addresses
nutritional support in critically ill children, chronic
respiratory diseases, pediatric upper airway obstruc-
tion, and post-extubation airway obstruction [5-6; §;
12]. These populations and research questions differ
from the anthropometric assessment of young chil-
dren with established post-intubation cicatricial la-
ryngeal stenosis.

Nutritional status in children under 5 years of
age can be assessed using the WHO Child Growth
Standards, with underweight, stunting, and wasting
identified using the corresponding anthropometric
Z-scores [13].

Therefore, assessment of anthropometric param-
eters in young children with PICLS is important for
identifying nutritional disorders and determining
the need for further nutritional evaluation. The aim
of this study is to assess anthropometric parameters
of nutritional status in young children with PICLS.

Materials and methods

Study Design. This was a single-center, retro-
spective, descriptive, observational study.

We analyzed the medical records of chil-
dren with PICLS treated in the Head and Neck
Department of the University Medical Center
Corporate Foundation (Astana, Kazakhstan) from
January 2021 to December 2023.

Study Object. The study included medical re-
cords of young children with a confirmed diagnosis
of post-intubation cicatricial laryngeal stenosis. The
analysis was based on data contained in the medi-
cal records, including age, gender, anthropometric
measurements at admission, and diagnosis.

Inclusion criteria: child under 5 years of age;
confirmed diagnosis of post-intubation cicatricial
laryngeal stenosis; availability of data on the child’s
weight and height at admission; availability of com-
plete medical records necessary for calculating an-
thropometric Z-score indices.

Exclusion criteria included age over 5 years,
missing data on weight or height, and documented
comorbidities with a known independent effect on
growth or nutritional status, such as congenital mal-
formations, genetic syndromes, severe neurological
disorders, chronic gastrointestinal diseases, endo-
crine disorders, or severe congenital heart disease.
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Anthropometric assessment. Children’s physi-
cal development was assessed based on age, gender,
weight, and height recorded upon hospital admis-
sion. The obtained indicators were interpreted in
accordance with international WHO standards for
assessing the growth and development of young
children.

To assess nutritional status, the following an-
thropometric Z-score indices were calculated: WAZ
(weight-for-age); HAZ (height-for-age); WHZ
(weight-for-height) (Table 1).

Table 1. Interpretation of anthropometric Z-score
indices

Z-score value Interpretation

No anthropometric deficit

> —
2=-25D by the lower cut-off

—3SD<Z<-2SD
Z<-3SD

Moderate impairment

Severe impairment

Source: compiled by the authors based on the stan-
dards of the World Health Organization [13].

WAZ was used to assess low, normal, high, and
very high weight-for-age values, but not to diagnose
overweight or obesity. Overweight and obesity were
interpreted according to the WHZ index. Nutritional
deficiency was defined as a Z-score value below -2
standard deviations. Values of —3 < Z < —2 were
considered moderate impairment; values below -3
SD were considered severe impairment of nutrition-
al status.

Anthropometric Z-scores were calculated ac-
cording to the WHO Child Growth Standards for
children aged 0-5 years. The child’s exact age was
determined as the difference between the date of
admission and the date of birth and was expressed
in completed days/months. Weight and length/
height values recorded at admission were used for
the analysis. For children younger than 24 months,
recumbent length was used; for children aged 24
months and older, standing height was used. If the
measurement position differed from the WHO-
recommended approach, length/height conversion
was performed according to the WHO Anthro
methodology. Implausible anthropometric values
were checked against WHO plausibility criteria
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and verified using the original medical records.
Cases with missing data on age, sex, weight, or
length/height were excluded from the correspond-
ing Z-score calculation. Prematurity was considered
when such information was available in the medical
records; however, correction for gestational age was
limited by the retrospective nature of the study.

The WHZ index was used to determine signs of
acute nutritional deficiency: wasting (Z-score be-
low -2 SD) and severe wasting (Z-score below -3
SD). The HAZ index was used to assess stunting,
reflecting chronic impaired physical development.
The WAZ index was used to determine underweight
for age.

Statistical analysis. Statistical analysis was
performed using descriptive statistics. Categorical
variables are presented as absolute values and per-
centages. When interpreting the results, the influ-
ence of potential confounding factors was taken
into account, including the child’s age, the degree
of laryngeal stenosis, the duration of previous intu-
bation, the presence of a tracheostomy, the duration
of the disease, the frequency of hospitalizations, and
comorbidities. These factors could independently
influence the patients’ body weight, height, and nu-
tritional status.

Ethical aspects. The study protocol was reviewed
and approved by the local ethics committee of the
University Medical Center Corporate Foundation.
Protocol number: No. 04-023, dated May 12, 2026.
The study was conducted in compliance with the
principles of confidentiality of patients’ personal
data. Due to the retrospective nature of the study,
the analysis was performed based on anonymized
medical records.

Results

Characteristics of the study group. A total of 172
medical records of children admitted to the Head
and Neck Department were analyzed. The inclu-
sion criteria were met by 95 children under 5 years
of age with PICLS, hospitalized in the Head and
Neck Department of the University Medical Center
(Astana, Kazakhstan) between January 2021 and
December 2023. Of the included patients, 60 were
boys and 35 were girls. Thus, boys predominated in
the study group (63.2 %), while girls accounted for
36.8 %. The majority of patients were between 3
and 5 years of age.
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67.40%

Figure 1. Age characteristics of young children
with post-intubation cicatricial laryngeal stenosis
treated at the University Medical Center in
2021-2023 (green indicates children younger than
12 months; blue, children aged 1-2 years; yellow,
children aged 3—<5 years)

Source: compiled by the authors based on the study
data

To assess nutritional status, the anthropometric
Z-score indices were calculated: HAZ, WAZ, and
WHZ. The results are presented in Table 2.
Analysis of the HAZ index, reflecting the child’s
height for age, showed that the values were within
the normal range in most patients. Normal HAZ
values were recorded in 70 children, which
amounted to 73.7 %. High height for age was noted
in 3 patients (3.2 %). At the same time, signs of
linear growth retardation of varying degrees of
severity were detected in 22 children, which
amounted to 23.2 %: growth retardation was noted
in 14 patients (14.7 %), and severe growth
retardation was noted in 8 patients (8.4 %) (Table
2). According to the WAZ index, which
characterizes body weight for age, normal values
were recorded in 64 children (674 %).
Underweight of varying degrees was detected in 26
patients (27.4 %), including 15 children with
underweight (15.8 %) and 11 children with severe
underweight (11.6 %). High and very high
weight-for-age values were uncommon: high
WAZ values were recorded in 3 patients (3.2 %),
and very high WAZ values were recorded in 2
patients (2.1 %). According to the WHZ index,
reflecting body weight for height, normal values
were detected in 57 children (60.0 %). Body
weight deficiency of varying degrees according to
WHZ was noted in 27 patients (28.4 %):

wasting was detected in 20 children (21.1 %), and
severe wasting in 7 children (7.4 %). Overweight
and obesity according to this index were rare and
were registered in 5 children (5.3 %) and in 6 chil-
dren (6.3 %), respectively (Table 2).

Table 2. Anthropometric indices of physical devel-
opment in children under 5 years of age

Categories Fre(zll:)ency Perz‘()e/:)tage
HAZ — height-for-age
Tall stature 3 3.2
Normal 70 73.7
Stunting 14 14.7
Severe stunting 8 8.4
WAZ — weight-for-age
;/ge;y high weight-for- 5 21
High weight-for-age 3 3.2
Normal 64 67.4
Underweight 15 15.8
Severe underweight 11 11.6
WHZ — weight-for-
height
Obesity 6.3
Overweight 5 53
Normal 57 60.0
Wasting 20 21.1
Severe wasting 7 7.4

*Note: percentages are rounded to one decimal
place.

Source: compiled by the authors based on the re-
search results.

An analysis of the protein-energy malnutrition
pattern revealed that signs of acute malnutrition, as-
sessed by the WHZ index, were detected in 27 of 95
patients (28.4 %). In the total cohort, wasting was
identified in 20 of 95 children (21.1 %), and severe
wasting was identified in 7 of 95 children (7.4 %).
Signs of chronic malnutrition, assessed by the HAZ
index and reflecting delayed linear growth, were re-
corded in 22 of 95 patients (23.2 %). In the total
cohort, stunting was identified in 14 of 95 children
(14.7 %), and severe stunting was identified in 8 of
95 children (8.4 %). Thus, anthropometric signs of
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nutritional status impairment were detected in a sig-
nificant proportion of young children with PICLS.
Nearly a third of patients showed signs of acute nu-
tritional deficiency, while almost a quarter showed
signs of chronic physical impairment.

Discussion

The results indicate that anthropometric signs of
nutritional impairment were common among young
children with post-intubation cicatricial laryngeal
stenosis. Stunting, assessed using the HAZ index,
was identified in 22 of 95 children (23.2%), while
wasting, assessed using the WHZ index, was identi-
fied in 27 of 95 children (28.4%).

These findings highlight the importance of sys-
tematic nutritional assessment in children with
post-intubation cicatricial laryngeal stenosis.
Anthropometric Z-scores allow the identification
of underweight, stunting, and wasting. Published
prevalence thresholds provide a framework for in-
terpreting stunting and wasting at the population
level [14]; however, their application to this select-
ed clinical cohort requires caution. Children with
severe anthropometric deficits require further clin-
ical assessment, and decisions regarding nutritional
support should consider their clinical condition and
follow relevant guidance on the management of se-
vere acute malnutrition [15]. Nutritional screening
may help identify children who require specialist
assessment and individualized nutritional care.

The observed prevalence of stunting may indi-
cate longer-term growth impairment in this patient
group. Nutritional deficits can contribute to im-
paired growth in children [2; 3]. Increased energy
expenditure, feeding difficulties, and reduced food
intake are possible contributing mechanisms in chil-
dren with post-intubation cicatricial laryngeal ste-
nosis; however, these factors were not assessed in
the present study. Their contribution to the observed
anthropometric deficits remains uncertain, and these
deficits cannot be attributed specifically to the ste-
nosis on the basis of these data.

The high incidence of acute malnutrition, de-
tected in almost a third of patients, deserves special
attention. Low body weight relative to height may
be associated with episodes of respiratory failure,
frequent hospitalizations, repeated surgeries, de-
creased appetite, and increased energy and protein
requirements. While this study was unable to es-
tablish a direct cause-and-effect relationship be-
tween laryngeal stenosis and malnutrition, the data
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obtained suggest that children with this condition
represent a high-risk group for malnutrition.

Pathophysiologically, the development of pro-
tein-energy malnutrition in children with chronic up-
per airway obstruction may be due to several mech-
anisms. First, increased airway resistance increases
respiratory muscle workload and the body’s energy
requirements. Second, respiratory discomfort and
swallowing difficulties may limit actual nutrient
intake. Third, chronic inflammation and repeated
episodes of decompensation can increase catabolic
processes, contribute to a decrease in appetite and a
deterioration in overall nutritional status.

An important finding of the study is the low fre-
quency of enteral nutrition supplementation. Only
20.0 % of patients in the overall study sample re-
ceived specialized enteral formulas. Given the ob-
served incidence of underweight and growth retar-
dation, this may indicate insufficient integration of
nutritional support into the comprehensive care of
children with post-intubation cicatricial laryngeal
stenosis. However, this finding should be interpret-
ed with caution, as the retrospective data did not
evaluate the volume, duration, indications for ad-
ministration, or effectiveness of enteral nutrition.

These findings highlight the need for systematic
assessment of the nutritional status of children with
post-intubation cicatricial laryngeal stenosis. The
use of anthropometric Z-score indices allows for the
timely detection of signs of acute and chronic nu-
tritional deficiency, the identification of children at
risk, and consideration of the need for consultation
with a nutritionist or pediatrician. Inclusion of nutri-
tional screening in the standard examination of this
category of patients may have practical significance
for the early detection of nutritional disorders and
planning of comprehensive treatment.

This study has several limitations. It was con-
ducted at a single center and included a relatively
limited number of patients, which may limit the gen-
eralizability of the results. The retrospective design
of the study does not allow control for all potential
confounding factors or the establishment of caus-
al relationships. Furthermore, biochemical markers
of nutritional status, body composition, actual daily
energy and protein intake, and duration and volume
of enteral feeding were not assessed.

When interpreting the results, the potential in-
fluence of confounders must also be considered.
Anthropometric parameters could be influenced by
the child’s age, degree of laryngeal stenosis, disease
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duration, duration of previous intubation and inten-
sive care unit stay, presence of tracheostomy, fre-
quency of hospitalizations, number of surgeries,
prematurity, birth weight, comorbidities, feeding
patterns, and socioeconomic factors. These factors
could independently contribute to growth retarda-
tion or low body weight, independent of the pres-
ence of laryngeal stenosis. Thus, the study results
demonstrate a high frequency of anthropometric
signs of nutritional deficiency in young children
with post-intubation cicatricial laryngeal stenosis.
The identified abnormalities include both acute
nutritional deficiency and chronic growth failure.
These findings support the need for mandatory nu-
tritional screening in this patient population, as well
as further prospective studies aimed at assessing the
effectiveness of early nutritional support and its im-
pact on clinical outcomes.

Conclusion

A high incidence of nutritional status disorders
has been identified in young children with post-in-
tubation cicatricial laryngeal stenosis. Underweight
(WAZ) was recorded in 27.4 % of patients, growth
retardation (HAZ) in 23.2 %, and signs of acute
nutritional impairment (WHZ) in 28.4 %. These
findings suggest that children with post-intubation
cicatricial laryngeal stenosis can be considered a
high-risk nutritional group. This justifies the need
for regular anthropometric assessment, early detec-
tion of signs of protein-energy malnutrition, and a
multidisciplinary approach to patient management
involving an otolaryngologist, pediatrician, and nu-
trition support specialist. Further prospective stud-
ies are needed to evaluate the impact of nutritional
support on the course of the disease, surgical out-
comes, and physical development in children with
chronic upper airway obstruction.
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Anjaarna

Kipicne. Epre xactarbl Oananapaarbl KOMEI1H MHTyOalusaJaH KeHIHT1 TIPTHIKTHIK, CTEHO3bI, dcipece
KapKbIH/IbI Tepamnusi ajFaH OHE Yy3aK yakKbIT MHTyOauusana OOJFaH NalUeHTTepHAe, KIMHHKAJIBIK
TYPFBIAH MaHbI3Abl JkaFnail Oosibin TaObutanel. Kaszakcranma ockl maTojiorusickl Oap Oananmap.iblH
KOMIIUNI YHUBEPCUTETTIK MEAULMHANBIK OpTalbIKTa €M ayajbl, ajaiiia onapAblH HYTPUTUBTIK
MopTebdeci Typalsibl Aepekrep ekteyii. JKOFapFbl THIHBIC KOJJAPBIHBIH CO3BUIMAIbl OOCTPYKIHUSCHI
SHEPTrusl LIBIFBIHBIHBIH apTYybIHA, YTHIHYIbIH OY3bUIybIHA »XOHE TaFaM TYTHIHYJbIH a3aloblHA OKEmyl
MYMKIH, OyJl TamMakTaHy >KETKUIIKCI3AINHIH JaMy KaymiH apTThlpajbl. 3epTTEyJiH MakcaTbl —
KOMEHIH MHTYOalusIAaH KEHiHT1 THIPTHIKTHIK CTEHO3bl Oap epTe ’KacTarbl Oanajiap/blH HYTPUTUBTIK
MOPTEOECIHIH aHTPONOMETPUSIIBIK KOPCETKIIITEPiH Oaranay.

Mamepuanoap men odicmep. YHHUBEPCUTETTIK MEIUIUHAIBIK OpTANbIKTa €M ajiFaH, KeMEeWIiH
WHTYOAIMsAaH KEHIHT1 TBHIPTHIKTHIK CTEHO3BI Oap 5 kacka JAeHinri 95 OallaHblH MEIUIMHAIIBIK
Ky’KaTTamachl HETI31HJe Oip OpTaJbIKThl PETPOCIEKTHBTI CHUIMATTaMalIbIK 3epTTey Kyprizuial. Jlene
namybl JIZIY cranpgaprrapsiHa (2006 3k.) coiikec jkachblHa IIAKKAHIAaFbl JIEHE CaJIMarbl, >KacblHa
IIaKKaHAAaFbl OOW Y3BIHIBIFBI KOHE OO0 Y3bIHABIFbIHA IIAKKAHIAFbl JI€HE cajaMarbl OoiibIHIIA
AHTPOTIOMETPHUSIIBIK Z-SCOTe KOPCETKIIMTEPI apKbUIbl OaFralaHbl. Z-SCOre MOHJEPIHIH —2 CTaHIAPTThHI
aybITKyAaH (SD) Temen 0oirysl TamMakTaHy Oy3bUIBICTapBbIHBIH O€Nrijepi peTiHie KapacThIPhLIIbL.

Homuoicenep. Jlene canMarbIHBIH TaIIIbUIBIFBI («KAChlHA IIAKKAHAAFBI JICHE CaIMarbl» KOPCETKIIIl
OolibiHIIA) OananapabiH 27,4 %-biHza, an 00H ecyiHIH Texemyl («kKacblHa MIaKKaHAAFbl OON Y3bIH/IBIFb)
KepceTkimi  OoibiHma) marueHTrepain 23,2 %-biHAa  aHBIKTaIIbl. [aMaKTaHYIBIH  KEIC
KETKUTIKCI3iriHiH Oenrinepi  («O0W  y3bIHABIFBIHA IMAKKAHAAFbl JICHE CalIMarbl»  KOPCETKIII
Ooiipiama) Oamamapaery 28,4 %-wviHma Tipkenal. [lammentrepain 20,0 %-bI KOCBIMINIA SHTEPATBABI
TaMaKTaHJbIPy aljbl. AJIBIHFaH JEpeKTep KOMEHIH MHTyOanusaaH KeHiHI1 THIPTBIKTBIK CTEHO3bI Oap
epTe KacTarbl OamanmapaplH eaoylp OeJiriHae  TaMaKTaHyABIH  JKeIedl  JKOHE  CO3BLIMAJIb

OY3bUIBICTAPbIHBIH, AHTPOIIOMETPUSIIIBIK Oelriiepl OailiKanaTbIHbIH KOPCETEI.
Kopvimbinovr. Kemeiain MHTyOaMs1aH KeH1HT1 THIPTHIKTBIK CTEHO3BIMEH aypyXaHaFa JKaTKbI3bLIFAaH

epTe ’KacTarbl Oananap/a IeHe CalIMaFbIHbIH TAMIBIIBIFBIH, )XYyl (BACTHHT ) )KOHE OO 6CYIHIH TEXKETYy1H
KOCa aJIFaH/a, HyTPUTHBTIK MOpTeOe OY3bIIbICTAPBIHBIH KOFaphl JKULIIT aHBIKTAJ/Ibl. 3epTTey HOTHKENIEpl
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HYTPUTHUBTIK MOPTEOCHI KYHICTIKTI KIMHUKAIBIK TOXipuOeae CKpUHUHTTEH OTKI3YAiH, Kayil TOOBIHIAFbI
MAIMEHTTEePAl epTe aHBIKTAYIbIH JKOHE KOFAPFbI THIHBIC YKOJIAPBIHBIH CO3BUIMAJIBI OOCTPYKIUACH Oap
Oanamap/pl KEIIeHAi eMIey/Ieri HyTPUTHBTIK KOJAAayAbIH peJliH Oaranay YIIiH OJaH Opi MPOCIEKTUBTI
3epTTeysep KYPri3yIiH KaKeTTUIIrH pacTaibl.

Tyiiin co30ep: unmybayusadan Keuinei mulpmvlKmsl KOMel CMeHo3bl, Oananiap, mamakmamy mopmeoeci,
aKyvi3-9HepeUus HCemKiniKcizoiei, aHmponomempus.

AHTPOIIOMETPUYECKAS OHEHKA COCTOSAHUA IIUTAHUA
Y MAJIEHBKHMX JIETEH C PYBIIOBBIM CTEHO30M I'OPTAHM INOCJIE UHTYBAIIUM:
PETPOCIHEKTUBHOE OIIMCATEJBHOE UCCJIEAOBAHUE

H. CaranabikoBa '*, A. MamekoBa 2, M. bayp:kaH 2,
A. Ayramunos !, C. Taxkuoaesa *, C. Kaiipreabauna 2

' K® «University Medical Center», Kazaxcran, Acrana
2 T'KII na I[TXB «HayuHo-ucciieoBaTenbCKuii HHCTUTYT
KypOPTOJIOTHH U MeTUIIMHCKOH peabunmuranum»y M3 PK, Kazaxcran, Acrana
> HayuHO-HCClIe10BaTEIbCKUI MHCTUTYT MPOQPHIAKTHYESCKOM
MeauuuHbl MeHu akagemuka E. [1. Jlanenosa, Kazaxcran, Acrana
‘HAO «MeauuuHckuii Yauepcuter Acranay, Kazaxcran, Acrana
*Koppecnonoupyrowuii agmop

AHHOTAUA

Bseoenue. IlocTUHTYOAMOHHBIN PYyOLIOBBI CTEHO3 TOPTAHU Yy JETeH paHHEro BO3pacTa SBIIAETCS
KJIMHUYECKH 3HAYMMBIM COCTOSIHUEM, OCOOCHHO y MAIMEHTOB, NEPEHECIINX MHTEHCUBHYIO TEparuio U
JUIATeNbHYI0 UHTYOanuio. B KazaxcTane 60MBIIMHCTBO A€TEW C JaHHOM MATOJOTUEH MONyYaloT JICYCHHE
B YHMBEPCUTETCKOM MEIMIIMHCKOM LIEHTPE, OJHAKO JaHHble 00 MX HYTPUTHUBHOM CTAaTyCE€ OCTaIOTCS
OTpaHMYEHHBIMU. XpOHHUYECKass OOCTPYKLHS BEPXHHMX JbIXaTEJIbHBIX NyTed MOXKET MPHUBOIUTH K
YBEJIMYEHUIO SHEpPro3arpar, HapyIIEHUI0 [JIOTAHUSA M CHIKEHHMIO NOTPeOJIEHUS MUIINM, YTO
MIOTEHLIMAJIbHO MOBBINIAET PUCK HEAOCTATOYHOCTU MNuTaHusA. llenbro JaHHOrO HMCCIenoBaHUs crajna
OLICHKa aHTPOIIOMETPUYECKUX IOKa3aTesleldl HYTPUTHUBHOIO cTaTryca y JETeM paHHEro BoO3pacTa ¢
MOCTUHTYOAIIMOHHBIM PYOILIOBBIM CTE€HO30M TOPTaHHU.

Mamepuanvt u memooOvl. bBbIIO TNPOBENEHO OJHOLIEHTPOBOE PETPOCIEKTUBHOE ONMCATEIHHOE
HCCIIEIOBAaHUE Ha OCHOBE MEAMIMHCKOM JOKyMEHTaluu 95 nereil B Bo3pacte 10 S5 JEeT ¢
MOCTUHTYOALIMOHHBIM PYyOLIOBBIM CTE€HO30M TOpPTaHM, MPOXOJMBIIUX JIEYEHHE B YHUBEPCUTETCKOM
MEIUIMHCKOM LeHTpe. Pu3nueckoe pa3BUTHE OLEHUBAIOCh B COOTBETCTBUM cO craHaapramu BO3
(2006 r.) ¢ ucnonb30BaHUEM aHTPOIIOMETPUUECKUX MTOKa3aTenel Z-score: Macca Tejla K BO3pacTy, PocT K
BO3pacTy M Macca Tela K pocTy. 3HadyeHus Z-score HIKe —2 CTaHAapTHBIX OTKJIOoHEeHHH (SD)
pacLCHUBAJINCH KaK IIPU3HAKY HAPYLICHMS IUTAHUS.

Peszynomamei. [lepuunt Macchl Tena (10 MOKa3aTeNo «Macca Tejla K BO3pacTy») ObLT BbIsBIEH y 27,4
% nerel, a 3a1ep)KKa JMHEWHOTo pocTa (110 MOKA3aTeNlo «POCT K Bo3pacTy») — y 23,2 % NanueHTOB.
[Ipu3Haky ocTpOro HapyueHusl NUTaHus (10 MOKa3aTeNo0 «Macca Tejla K POCTy») ObLIM 3a(pUKCUPOBAHBI
y 28,4 % nereit. JlononHuTenbHOE 3HTEpanbHOe nuTanue noiydanu 20,0 % nanuentos. [lomydyenHsie
JaHHbIE CBUACTEIBCTBYIOT O TOM, YTO Yy 3HAUMUTENBHOM 4YacTH [JE€Tell paHHEro Bo3pacTa C
MIOCTUHTYOALIMOHHBIM pYOIIOBBIM CTEHO30M TOpPTaHU HaOIIONAIOTCS AHTPOIIOMETPUUYECKHE TNPU3HAKU
KaK OCTpPbIX, TaK M XPOHUYECKUX HAPYLICHUH MUTAHUS.

Bvi6oowvl. Y netell paHHero BO3pacTa, TOCHHUTAIM3HPOBAHHBIX C MOCTHHTYOAIMOHHBIM pPyOIIOBBIM
CTEHO30M TOpTaHH, BBISBIEHA BBICOKAS 4YacTOTa HApyLIEHWH HYTPUTUBHOIO CTaTyca, BKIIOYAs
AepUUUT Macchl Tejla, UCTOLIEHUE (BAaCTHHI) U 3a/1€PKKY JIMHEHHOro pocTa. Pe3ynpTaThl nccieqoBaHus
MOJTBEPXK/IAIOT HEOOXOAUMOCTh MPOBEACHUS PYTUHHOIO CKPHUHHUHIA HYTPUTHBHOIO CTaTyca, PaHHEro
BBISIBJICHMSI TAlIMEHTOB TIPYINIbl PUCKA U JAIbHEWIIUX IMPOCIEKTUBHBIX HCCIECJOBAHMM IS OLIEHKH
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pPONIM HYTPUTUBHON MOJJCPKKHA B KOMIUIEKCHOM BEIECHUM JIETEH ¢ XpOHUYECKOW OOCTPYKIMEH BEPXHUX
JBIXaTeNbHBIX TMyTeH.

Knrwouesvie cnosa: nocmunmydayuontsiii pyoyoewlii Cmeno3 2opmanu, 0emu, HympumuHslii Crmamyc,
benKkoso-sHepeemuueckas HedoCmamoyHOCmy, AHMPONOMEMPUSL.
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\,J KYPHAJ KA3BAXCTAHCKO-POCCHIICKOTO MEJUIIMHCKOTO YHUBEPCUTETA

YIK 616.72-002-053.2 DOI: https://doi.org/10.64854/2790-1289-2026-53-3-05
MPHTH 76.29.31

IOBEHWIBHBIA WIUOTTATUYECKUU APTPUT Y JETEMN:
AKTUBHOCTbD 3ABOJIEBAHUS, KAUECTBO KU3HU
U IICUXOCOIUAJBHBIE ACHHEKTBI

A. K. Axenoexona !, . C. /Ixkakceioaesa !, 7K. O. Ocnanosa !,
I. C. Paxeim %, A. B. Kananuna 3
'HAO «Ka3zaxckuii HallMOHAIBHBIN MeAUIMHCKUH yHUBepcuTeT uMeHu C. JI. AcheHausposay,
Kazaxcran, AaMarsl
2 KT'TI na ITXB «LIeHTp 1eTCKON HEOTIOKHOM MEIUIIMHCKOM MOMOIINY YIPaBJIEHUS 00IIECTBEHHOTO
3npaBooxpaHeHus ropoaa Anmarel, Kazaxcran, Anmarsl
3 AO «HayuHblif ICHTp MeAUATPUN U IETCKOM XUpyprun», Kazaxcran, AnMars
* Koppecnonoupyrowuii agmop

AHHOTANUA

Axmyansnocms. KOBEHUIIbHBIN UIMONATHYECKUNA apTPUT — PACIPOCTPAHEHHOE XPOHHUECKOE peBMa-
TU4eckoe 3aboneBanue y aereid. bonesns xapakrepusyercs (pyHKIIMOHAIBHBIMU OTPAHUYEHUSIMU, CHIKE-
HUEM Ka4yecTBa KHU3HU U ICUXOAIMOLIMOHAIBHBIMU HapyeHUusIMU. [Ipu orieHke cocTosiHUS peOEHKA BasKHO
YUUTHIBATh HE TOJIBKO aKTHBHOCThH FOBEHWJILHOTO MIMOMATHYECKOTO apTPUTa, HO U BIHUSHHUE 3a00JI€BaHUS
Ha TIOBCETHEBHYIO )KM3Hb M SMOIIMOHAIBHOE COCTOSIHHE.

L]eny. I3yunTh Ka4€CTBO KU3HU U MICUXOIMOIIMOHATBHOE COCTOSIHUE JIeTe! C FOBEHUJIbHBIM UAMONATH-
YECKUM apTPHUTOM, a TAK)Ke OLIEHUTh IPUBEPKEHHOCTh K TEPANUU U HHPOPMUPOBAHHOCTH CEMBHU.

Mamepuanwvt u memoouwl. 1IpoBesieHO MonepeyHoe ucciaeloBaHue Ha 0a3e ABYX PeBMATOJIOTHYECKHX
LEeHTpoB T. AnMatel. B uccrnenoBanue BkitoueHbl 37 feTel ¢ IOBEHUJIBHBIM UAHOMATHYECKUM apTPUTOM
B Bo3pacTe 7—18 jieT u uX poAUTENH, KOHTPOJbHYIO Tpymiy coctaBuid 20 yCIOBHO 370pOBBIX JETEH.
AKTUBHOCTH 3a00seBanus oneHuBainu nmo JADAS-27, kauectBo xwu3Hu — o PedsQL, TpeBOKHOCTB — 1O
SCARED, aenpeccuBnsbie nposisinenus — mo CDI u BDI. UnpopmMupoBaHHOCTH 0 3a00JICBaHUH U JICUCHUN
OLICHHBAJU C MIOMOIIBI0 aHKETUPOBAHUS JIETeH U pOUTENEH.

Pezynomamer. Cpeay KIMHUYECKUX BapUAHTOB IOBEHMWIHLHOTO MIMOMATHYECKOTO apTpuTa mpeodiaan
onuroapTpuTHUeckuii Bapuant — 18 (48,6 %) nanuentoB. YMepenHas aktuBHOCTh 1o JADAS-27 BrisiBie-
Hay 20 (54,1 %) nereit, Boicokas — y 14 (37,8 %). CHmxenue kauecTtBa xu3Hu 1o PedsQL ormeuanocs y
22 (59,5 %) manmeHToB, mpyu ’TOM HarboJiee HU3KKE MOKA3aTeNu MOJTYYEeHbI 110 SMOIIMOHATBHOMY JJOMEHY .
[To CDI y 57 % neteil BbISIBIIEHBI JIETKUE U YMEPEHHBIE ICUXOIMOLMOHAIbHbIE U3MEHEHUsI. [lepepbIBbI B
Tepanuu oTMeuanuch y 17 (45,9 %) nanuenTtoB. TpyJHOCTH B MOHUMAHUH MPUHITUIIOB JICYEHUS UCTIBITHI-
Banu 45 % poautenei, a 58 % Hy)IaJIMCh B IOMOJHUTEIBHBIX 00yUYalOIINX MaTepHaIax.

Bv1600b1. OBeHWIBHBIN UIMOMATUYECKUN apTPUT OKA3bIBAET BIMSIHHE HE TOJIBKO Ha (PU3MUYECKOE CO-
CTOSIHME, HO U Ha Ka4eCTBO KM3HM M AMOILIMOHAIbHOE Onaromnonydne peOénka. KommuekcHoe BeneHHe
MAIMEHTOB JOJKHO BKIJIIOUATh KOHTPOJIb aKTUBHOCTHU 3a00JI€BaHUS, OLIEHKY MCHX03MOIMOHAIBLHOTO CO-
CTOSIHUSA, TIOBBIIIICHHE TPUBEP>KEHHOCTH K TEPANUU U O0yUEHUE CEMbH.

Knrouesvle cnosa: oeenunvbHulll uouonamuveckui apmpum, xavecmeo xwcusuu, JADAS-27, npusep-
HCEHHOCMb K Mepanuu, NCUX03MOYUOHANbHOE COCIOSHUE.
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Beenenune

FOBeHunpHBIN wAMONAaTUYECKU apTpuT (Ha-
nee — IOMA) mpencraBisier co0oil XpoHHUECKOE
BOCTIAJIUTEIbHOE 3a00JI€BaHHE CYCTaBOB JETCKOTO
BO3pacTa, XapaKTepHU3YIOIIeecss pa3InYHbIMU KIIH-
HUYECKUMHU BapHaHTaMH, YPOBHEM aKTHBHOCTHU
BOCTIAJIUTEIBHOTO IMpOIecca, CTENEHbI0 (QYHKIH-
OHAJIBHBIX HapylIeHWW U NporHozoM. [lokasarenu
3200J1eBa€MOCTH KOJIEOIIOTCS B IIUPOKUX Tpejie-
nmax: oT 1,6 mo 23 na 100 000 meTckoro HaceaeHUs
B pa3nuuHbIX cTpaHax [1; 2]. 3aboneBaHune nMeeT
JUTUTENIFHOE TEYSHHE U COMPOBOXKIACTCS OOJIEBBIM
CHUH/IPOMOM, YTPEHHEH CKOBAaHHOCTBIO, OTpaHHUYE-
HHUEM JBWKCHHUH, CHUKEHHEM IOBCEIHEBHOM aK-
TUBHOCTH, HAPYLICHUEM LIKOJIBbHON U COLMAIBHOU
apanrauuu. [Toatomy FOUA paccmaTtpuBaercs kKak
peBMaTHYECcKasi HaTOJIOTUS C XPOHUYECKUM TEUEHHU-
€M, OKa3bIBAIOIIasl KOMILJIEKCHOE BIMSIHUE HA (PHU3H-
YeCKOe, YMOIIMOHAIBHOE U COLMAIBHOE OJIaromnoy-
gne pedbénka [3; 4].

Knunnueckas rereporenHocts FOUA ompene-
JeT HEOOXOAUMOCTh MHAMBUAYAIBHOIO IOAX0/1a
K OIICHKE MaienTa. Pa3nnynbie BapuaHThl 3a0071e-
BaHUS OTJIMYAIOTCS 10 XapaKTepy CyCTaBHOIO IIO-
pakeHHUs1, BBIPA)KEHHOCTH CUCTEMHOI'O BOCIIAJIEHNUS,
pHUcKy (opMupoBaHUS (HYHKIIMOHAIBHBIX HapyIlle-
HUW U TIOJIX0JaM K BBIOOPY 0a3MCHOM U T€HHO-UH-
KEHEpHOI Ononornueckon tepanuu. CoBpeMeHHbIE
pEKOMEHAANNU TOAYEPKUBAIOT, YTO BBIOOD J1eued-
HOM CTpaTeruu JOHKEH OCHOBBIBATHCS HA KIIMHU-
yeckoM (peHoTure, akTUBHOCTH 3a0oseBaHus, -
(DEKTUBHOCTH ¥ IEPEHOCUMOCTH MPEIIECTBYIOLICH
Tepanuu, npoduie 6e30MacHOCTH JEKapCTBEHHOTO
IpenapaTta 1 HaJIM4YMu BHECYCTABHBIX MIPOSIBICHUH,
a TaK)K€ YUUTHIBATh NPEAIIOYTEHMSI TALIUEHTA U €TO
cembu [5]. Takoi moaxom 0COOCHHO BaXKeH y Jie-
T C COXPAHAIOLICHCS YMEPEHHOW WM BBICOKOH
aKTUBHOCTBIO 3a00JIeBaHUs, MOCKOJBKY HEIO0CTa-
TOUYHBIM KOHTPOJIb BOCIHAJIEHHSI MOYKET MPUBOIUTH
K TEPCUCTUPOBAHMIO OOJIEBOTO CUHAPOMA, OTPAHU-
YeHHIO (PU3UUECKON U TIOBCETHEBHOW aKTUBHOCTH U
CHIDKEHHIO KauecTBa KU3HU peOeHKa.

OnHUM M3 OCHOBHBIX (DAaKTOPOB JOCTHXKEHUS
pemuccun y pedbenka ¢ FOUA sBisieTcss KOHTPOIb
3¢ dEeKTUBHOCTH 0a3MCHON Tepanuu Mpu MOMOIIH
OIICHKH aKTUBHOCTH 3a0o0jeBaHus. /[ 5Tol Lenn
IIMPOKO TpuMeHsiercs mkana Juvenile Arthritis
Disease Activity Score (JADAS), B yacTHOCTH
JADAS-27. OueHka akTHBHOCTH 3a00Ji€eBaHMsI 10
mkane JADAS BkitouaeT KOJMMYECTBO aKTUBHBIX
CycTaBoB U3 27 (C OrpaHUYEHUEM MaKCUMaJIbHOTO
KOJIMYECTBA CyCTaBOB -27 ), OOIIYIO OIICHKY BPauoM
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aKTHUBHOCTH 3aboseBanus mo 10 OammpHOM mIkae
BU3yaJbHOW aHajoroBol mikane (maiee — BAIL)
(rme 0 GayytoB -HET aKTUBHOCTH, 10 OayIoB- Mak-
CUMaslbHas aKTHBHOCTH), OIICHKY 0O01iero omaro-
MOJIyYUsl CaMOYYBCTBUS TMAIMEHTOM WU POJIATE-
vy 1o mkaine BAIT ot 0 mo 10 6ammoB (te 0
0aIoB- 04eHb X0poIio, 10 6ayIoB — 0OYEHB IT0X0),
CKOPOCTh ocenanusi dputporuToB (mamee — COD),
HOopManu3oBaHHoe K mkane ot 0 mo 10 mo dop-
myne «COD (MM B wac)- 20/10» (<20 — 0 Gamos
C MakCcHMaJbHbIM 3HaueHueM 10 OayioB npu 3Ha-
yenuu >120). Jlannas nmikana paspaboTaHa U BaJH-
JTUPOBaHA KaK MHTETPAIbHBIM HHCTPYMEHT OLICHKU
aktuBHOCcTH IOUA, a Takke s MPaKTUYECKOTO
MOHHTOpHHTA TeueHus 3aboneBanus [5; 6]. Jlns
OIICHKM AaKTUBHOCTU 3a00JI€BaHUSI CUCTEMHOTO
FOMA nposoaunace no MoauduIupoBaHHOM HIKa-
ne sJADAS10, yuuTbeIBatonuii CUCTEMHBIE MPOSIB-
JICHUS: JIMXOPAJKY, ChIllb, BOCIAIUTEIbHBIE U3ME-
HEHHUS KPOBHU, TeNaTOMETAJINI0 WM IeNaTOCIUIEHO-
METaJIuio, TPOMOOIMTO3, runiepdepputuHeMuto [7].
Hcnonp30BaHue MOI00HBIX IIKAJ MO3BOJIAET OoJiee
O0OBEKTUBHO OIICHHBATh AMHAMHKY 3a00JIeBaHUS,
OTpeeNATh HE0OXOUMOCTh KOPPEKIIUMU TEPATUU.

Hapsiny ¢ olieHKoi akTUBHOCTH BOCHAJIUTEINb-
HOTO TIPOLIECCa BaXKHBIM KOMIIOHEHTOM KOMILJIEKC-
HOU oueHku cocrossHust nered ¢ FOMA sBisercs
orpezieNieHne KauecTBa )KU3HH, SBJISIONIeecs] OHON
U3 COCTaBJISIONIMX JieueOHoM cTpaTerun. KauectBo
JKU3HU TALMEHTa MOXKET CHMKATHCS BCIEICTBUE
XPOHUYECKOH OO0, CKOBAaHHOCTH, OTpPaHUYEHUN
caMoOOCITy)KMBaHUs, CHUXKEHUS (DU3UIECKON aK-
TUBHOCTH, TPOIYCKOB 3aHITHH, MOBTOPHBIX TIO-
CIUTAIU3aLMM W JUIMTENIbHOro JieueHus. Jlus
CTaHJAPTU3UPOBAHHOM OIIEHKMU KayecTBa >KU3HU B
MEUATPUUECKON MPAKTHKE IIMPOKO MPUMEHSIETCS
Pediatric Quality of Life Inventory (PedsQL), mo-
3BOJISIIOUINI OLIEHUTh (U3NYECKOE, IMOIUOHAIb-
HOE, COITMANBHOE U IIKOJIbHOE (DYHKIIMOHUPOBAHUE.
BanunHocTs M HAAEXKHOCTh HMHCTPYMEHTA TIOJI-
TBEPIXKJCHBI MCCIIEIOBAHUSIMH C y4aCTUEM JIETEH ¢
PEBMAaTHYECKUMU 3a00JICBAaHUSIMU, BKIIFOYAsI MAIIH-
entoB ¢ FOUA [8; 9].

[TcuxoamornroHanbHOE COCTOSIHUE pPEOEHKA ¢
IOUA sBnsgercs BaXHOH COCTaBJIAIONIEN 0OIIe-
ro Oiaromoxy4usi 1 MOXET U3MEHAThCA Ha (hoHe
XPOHHYECKOTO BOCMAIUTENLHOTO 3a00JeBaHUS.
JlnmurenpHOE TeueHue 0oJie3HH, OOJIEBOW CHHIIPOM,
(GyHKIIMOHAJIbHBIE OIPAaHUYEHHSI U HEOOXOIMMOCTh
MOCTOSIHHOM TEpanuy CO3AAI0T JOMOJTHUTEIbHYIO
ASMOILIMOHAIbHYIO HAarpy3Ky, OCOOEHHO B TEpPUOJbI
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oboctpenuil. Y nereir ¢ FOMA mMoryt ormeuaTbes
TPEBOXKHBIE U JEMIPECCUBHBIE MPOSIBJICHUS, CBSI3aH-
HBIE CO CHIDKCHHEM KadecTBa ku3HH [4]. OmgHako
MeTaaHaJI3 HE BBIIBUJI 00Jiee BBICOKOTO YPOBHS
TPEBOXKHBIX U JIEMPECCUBHBIX CUMIITOMOB TIO CPaB-
HEHHUIO CO 3JJ0POBbIMU CBEPCTHUKAMHU, HECMOTPS Ha
pasinyus Mo APYruM MCUXOCOLMAIbHBIM MTOKA3aTe-
ssim [ 10]. TloaTomy olieHKa MCUX03IMOIIMOHATIEHOTO
COCTOSIHUS JTOJKHA BXOJIUTh B KOMILJIEKCHOE BeJie-
Hue pedénka ¢ FOUA ¢ yuéroMm ero mHIMBUIyaTb-
HBIX OTPEOHOCTEH.

Hoctumxenne pemuccun y nanueHTtos ¢ TOMA
MO>KET TpeOOBaTh JJINTEIBHOIO JIEUEHUs, U Tpo0IIe-
Ma TIPUBEPKEHHOCTH K TePANUd UMEET MPUHIIUTIH-
albHOE 3HAYEHHUE MPU JIOJITOCPOYHOM BEJCHUU Jie-
teit ¢ FOUA, nockonbky 3¢ (HEeKTUBHOCTh JICUEHUS
BO MHOI'OM OIPEAEIAETCS MOCIEN0BATEIBHOCTHIO U
PETYISIPHOCTHIO BHITIOJTHEHHSI BPau€OHBIX PEKOMEH-
nanui. basucHas NpOTUBOPEBMAaTUYECKAsI Tepanus,
BKJIIOYAsi METOTPEKCAT, a TAK)KE FTeHHO-UH)KEHEpHAs
Ouornorudeckas Tepanus TpeOYIOT IUTEIHLHOTO
MIPUMEHEHHUS, COOIOICHUS] YCTAHOBICHHOTO PEKHU-
Ma BBEJICHUS U PETYJSIPHOTO MOHUTOPUHTA dPPeK-
TUBHOCTH M Oe3omacHoctu. Hapyiienue pexnma
JICYCHHUS U CAMOCTOSITENIbHBIE TIEPEPHIBBI B TEPANTUU
MOTYT MPUBOAUTH K HEJOCTATOYHOMY KOHTPOJIIO
BOCIAJIUTENbHOM aKTUBHOCTU M TMOBBIIIATH PUCK
oboctpenust 3aboneBanus. Ha mpuBepKeHHOCTDH
MOTYT BJIHSTH pa3indHble (DAKTOPHI, BKIIOYAsT HE-
JKelaTelbHble SBJICHHUS NMpPU NPUMEHEHUHU Mpera-
paToB (HampuMep, TOIIHOTA U PBOTA), CTpax mepen
JICYCHUEM W UHBEKIMSIMH, HeJocTaToOuHas HHPOpP-
MHPOBAHHOCTb O LIENISAX U 0)KUJAEMBIX pe3ysIbTaTax
Tepanuu, 3a0bIBYUNBOCTb, HEJJOCTATOUHOE MOHUMAa-
HUE IIeJiel Tepanuy, a TaKkKe OpraHu3aluoOHHbIE U
colaibHble TpyaHocTH [11; 12].

Takum oOpa3om, coBpeMeHHasi OlleHKa JAETel C
IOUA nomxHa BKIIIOYATh HE TOJIBKO KIMHUYECKUE
rapaMeTpbl aKTUBHOCTU 3a00JIeBaHMsI, HO U TOKa-
3aTeay KadecTBa >KU3HH, IMCUXOAMOLHMOHAIBHOTO
COCTOSIHUS, (DYHKIMOHAIBHBIX OTPaHUYEHHH, 0CO-
OCHHOCTH TIPOBOJAMMON TEpanuu, KOMIUIACHTHO-
CTH ¥ UH()OPMHUPOBAHHOCTU ceMbH. KOoMILIEKCHBII
aHayu3 3TUX (AKTOPOB IMO3BOJISIET OoJiee MOJHO
OIICHUTH BJIMSHUE 3a00JIeBaHM Ha peOEHKa, ompe-
JIEJIUTH TPYMIBI pUCKa HEOIAaronpusTHBIX HCXOJIOB,
ONTUMU3UPOBATh TEPANEBTUUYECKYI0 TaKTUKY U
MOBBICUTH (PPEKTUBHOCTh HAOMOACHUSA. B cBs3M
C OTUM H3Y4YEHUE KIWHUYECKHX XapaKTEPUCTUK,
akTUBHOCTH 3a0ojieBanus o JADAS-27, kaude-
ctBa ku3Hu 1o PedsQL, mcuxosMoImoHambHBIX

nokasaresjae U ypoBHS MH(POPMHUPOBAHHOCTH pO-
nuteneit y nereri ¢ FOUA siBnsieTcs akTyaldbHBIM U
MPAKTUYECKH 3HAUUMBIM.

Llenv uccnedosanus: WM3y4nuThb KIMHUYECKHE,
MICUXO3MOLMOHAIbHBIE TIOKA3aTeIl M KayecTBO
*u3HN y aereit ¢ FOMA, a taxke onpenennTs poib
TEpaIum, NPUBEPKEHHOCTH K Tepanuu U HH(popMu-
POBaHHOCTH CEMBHU B KOHTpOJIE 3a00JI€BaHUsI.

MarepuaJbl 1 METO/bI

Uccnenoanue mposeneHo ¢ 1 okTsops mo 30
HOsA0ps 2025 roxa Ha 6aze KI'TI na I[IXB «llenTp
JIETCKOM HEOTJIOKHOW MEIUIMHCKON ITOMOIIN»
VYrpasinenuss OOLIECTBEHHOIO 3/IpaBOOXPAaHEHUS
ropona Anmatsel 1 AO «HayuHblil neHTp neaua-
TPUU U JETCKOW Xupyprumy». JluzailH uccienoa-
HUS — [TOTIEPEYHbI.

B ocHoBHylo rpynmy BkirodeHbl 37 nered B
BOo3pacte 7—18 JeT ¢ yCTaHOBIEHHBIM JIMATHO30M
IOBEHWJILHOTO uauomnaruyeckoro aptpura (FOUA)
u ux poautenu. KoHTposbHYO Ipyny COCTaBUIN
20 310poBBIX AeTel B Bo3pacte 7—18 ner, npukpe-
IUIEHHBIX K TOPOJCKOM moiaukiauHuke Ne 7, m ux
pOaUTENN.

Kputepusmu BKIIIOUEHHUS B OCHOBHYIO TPYIIITY
ObLTM ycTaHOBIIEHHBIN Auarno3 FOUA, Bo3pact 7-18
JIeT, TOCMUTAIU3AlMs B OJHY M3 YKa3aHHBIX Opra-
HU3alUi B NIEPUOJ MCCIEA0BAaHUS U BO3MOKHOCTh
IIPOBEJICHUS] AHKETHPOBAHUS C MCIOJIb30BAHUEM
UHCTPYMEHTOB, IPELyCMOTPEHHBIX TPOTOKOJIOM.

KpurepusiMu BKIIFOUEHHS B KOHTPOJIBHYIO IPYII-
ny Obun Bo3pacT 7-18 ner, orcyrctBue MOUA,
JIpyTUX pEeBMAaTHYECKHX 3a00JeBaHUN, XpOHUYeE-
CKHUX BOCHAJIMTEIbHBIX U TSHKEIBIX COMATHYECKUX
3a00JIeBaHUH, CIOCOOHBIX OBJIUATH HA PE3YJIbTAThI
UCCIIEA0BAHMS, @ TAKXKE BO3MOKHOCTh MPOBEACHUS
AQHKETHUPOBAHMUS C UCIIOJIb30BAaHUEM MPEyCMOTPEH-
HBIX IIPOTOKOJIOM HHCTPYMEHTOB.

Kputepusimu uckimoueHuss s 00eux Tpymil
ObUIM OTKa3 poauTesiell WM peOEHKa OT ydacTus
U HaJIUYUE COIMYTCTBYIOIIUX XPOHHUYECKUX 3a00-
JIEBAaHUI WJIM COCTOSIHHUM, CIIOCOOHBIX MOBJIUATH HA
KaueCTBO XU3HU M IICHXO3MOLIMOHAIBHBIN CTATyC
He3zaBucuMo oT TOUA.

OO0cnenoBanue AeTe OCHOBHOW TPYIIITBI BKITIO-
4yajo KJIMHUYECKUH OCMOTp, OLIEHKY AKTUBHOCTHU
3a0o0NieBaHus, KayecTBa XU3HU, (PYHKIIMOHAIBHO-
r0 ¥ ICUXOIMOIMOHAIBHOIO COCTOsIHUSA. B ananus
BKirodeHbI 37 ankeT PedsQL, 28 anker SCARED,
28 amker CDI u 28 amker BDI. Aukersl ¢ emu-
HUYHBIMHM IPOIYLIEHHBIMU OTBETAMH BKIIIOYAIU
B aHaJu3 IMpHU JOCTATOYHOW IMOJIHOTE 3alOIHEHUs
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JUIs pacuéra UTOroBoro nokasarens. [Ipu Gonbiem
KOJIMYECTBE MPOITYCKOB, HE MO3BOJISIFOIIIEM PACCUH-
TaTh UTOTOBBIN MMOKA3aTENb, AHKETHI UCKITIOYATH U3
aHayM3a.

AxtuBHOCTH FOMA 6€3 CUCTEeMHBIX MPOSIBICHUN
oneHuBanack 1Mo JADAS-27: rioOanbHasg OlLiEHKa
Bpaua u namuenta (BAI 0-10), yucino akTUBHBIX
cyctaBoB (13 27) u ypoBenb COD. B cooTBeTCTBHM C
pUHATON Kiaccudukanuei 3Hauenus JADAS-27 <1
o3HayaM pemuccuro. 3Hadenus >1,0-2.0; >2-<4.2 u
cBbilie 4,2 OblTH OBUTH PACIEHEHBI COOTBETCTBEHHO
KaK HU3Kas, yMEPEHHAs! W BBICOKasl CTETICHb aKTHB-
HOCTH JIJIs1 OJIMTOAPTPUTHUECKOT0 BapuaHTa. J{js mo-
muapTpuTHyeckoro Bapuanta FOMA nuana3on 3Ha-
YeHHUH COCTaBHJI. HU3Kas aKTHBHOCTHL >1,0 — <3.8;
cpennsis >3,8 — <8,5 Oamnos; cBeiie 8,5 OamnoB
BBICOKasi akTUBHOCTh. OlleHKa aKTUBHOCTHU 3a00Iie-
BaHus cuctremHoro FOMA nposoaunack no moaudu-
nupoBanHoil mkaie SIADASI0, rie qomoHuTe N b-
HBbIM MoOKazaTesib MSMS oTpaxaeT BbIPaKEHHOCTb
CUCTEMHBIX MpOsBIeHUI: nuxopaaka (1-4 Oanna);
HAJIMYKME SPUTEMATO3HOU ChIM — 1 Oast; renepa-
Tu30BaHHAs TuMdoaaeHonarus -1 6an; remarome-
rajivsi WIKA TenarocruieHoMeranus -1 0amt; cepo3uT
(TIIeBpUT, MEPUKAPANT, IEPUTOHUT) -1 Oy, aHeMust
CO CHM)KEHHEM YPOBHs remorinoonna menee 90r/n-1
0aJut; yBeIMYCHHE KOJMUYECTBA TPOMOOIIMTOB BBIIIE
600*10 9 /1 unm moBbIIeHHWE YPOBHS (peppUTHHA
cbitie S00ur/n -1 6amn. Ilokazarens mSMS nmeer
MakcuMalibHOe 3HadeHue 10 6amios, 0 — oTCyTCTBHE
CUCTEMHBIX MpOSIBICHUH. 3HaYeHuss MeHee 2,9 xa-
pakTepu3yeT HeaKTUBHOE 3a0o0JieBaHHE, IUara3oH
>2,9 <10 — Hu3Kast akTUBHOCTb, >10 — <20,6- yme-
peHHasi aKTUBHOCTH U CBbIIIE 20,6- BHICOKAs aKTHUB-
HOCTH [7].

KayecTBO >KM3HU OIEHHMBAJIOCH MO OMPOCHUKY
PedsQL Rheumatology Module ¢ ucnonp3oBanuem
JIOMEHOB (PM3UYECKOT0, SMOIMOHATIHHOTO W COIH-
anbHOTO (DyHKIIMOHMpOBaHUs. KomupoBka OTBETOB:
0 — «aukorma» (100), 1 — «moutn Hukorma» (75),
2 — «uHorma» (50), 3 — «uacto» (25), 4 — «mmourtu
Bcerga/Beeraa» (0). [lcuxosmolmoHanbHbIe TTOKa3a-
TEJU OLECHUBAINCH aHKETUPOBAHUEM: TPEBOKHOCTHU
(SCARED), mis OUEHKM CHUMITOMOB, XapakTep-
HBIX s AenpeccuBHbIX coctostanid (CDI u BDI).
boula wucnonk3oBaHa BaNUMAMPOBAHHASs PYCCKOSA-
3bIYHASI BEPCUS CTAHIAPTU3MPOBAHHOIO OMPOCHUKA
Children’s Depression Inventory M. Kosak, cocro-
siiast u3 27 BOMPOCOB, UMEIOIIUX TPU BapuaHTa OT-
BETa BBIPAXEHHOCTU cuMiToMa. MToroBas cymma
6anoB B auanazoHe 0-9 OamoB OlLEHHBAETCS Kak
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MUHUMAaJIbHAs BBIPA)KEHHOCTh CUMIITOMOB JIEIIPEC-
cuu, 10-15 GayioB — ymMepeHHast BBIpa)KEHHOCTh, 00-
nee 16 6aoB — BeIpakeHHas aenpeccus [20].

WNHbopMUPOBAHHOCTH MALIMEHTOB U POAUTENEH
OIICHMBAJIACh aBTOPCKOW aHKeTol u3 10 Bompocos
(0ymaxubIit popmar u Google Forms). [Tocne nep-
BUYHOTO AHKETHPOBAHUS NPOBEAEH OOydaromuit
TPEHMHT, 3aTEM — [IOBTOPHOE TECTHPOBAHHUE.

CTaTUCTUYECKUI aHAJIN3: ONTHCATEIbHBIN.

Ortuka: omobpeno komurerom KazsHMY wuwm.
C.A. Achennuspona, Ne 23(159) ot 26.12.24r.

PesyiabTarhl

B wuccnenyemyto rpynmy Bouumd 37 nperedt ¢
FOUA. [IleBouek ObLTO OOJBIIE, YeM MAJTBUYUKOB: 24
(64,9 %) u 13 (35,1 %) coorBeTcTBEHHO. OCHOBHYIO
4acTb IPYIIIbI COCTaBUIN NanueHTsl 1 1-14 net — 20
(54,0 %). Bospact 7-10 net umenu 10 (27,0 %) na-
IUEHTOB, a 15—-18 et — 7 (18,9 %).

B  cTpykType  KIMHHUYECKMX  BapUaHTOB
IOMA Haubosiee dYacTo BCTpeHaycs OJIUTOAp-
Tput —y 18 (48,6 %) nereil. PO-nonoxxutenbHbII
noauapTpuT ormevancs y 8 (21,6 %) manueHros,
P®-nerarusnsblii —y 6 (16,2 %). Pexe BcTpedanuch
cucremusbiii Bapuant FOUA —y 4 (10,8 %) nereit u
HHTE3UT-ACCOLMUPOBAHHBIN apTpuT —y 1 (2,7 %).

[To unnexcy JADAS-27 y GonbIIMHCTBA MallU-
CHTOB COXpaHsIACh YMEPECHHAas WM BBICOKAs aK-
TUBHOCTb 3a00JieBaHUS. YMEpEHHas aKTUBHOCTh
ormeuanack y 20 (54,1 %) nereit, Boicokas — y 14
(37,8 %), nuzkas —y 3 (8,1 %). Y GonpuimHCcTBa
MAIMEHTOB COXpaHsaiach akTuBHOCTh FOUA, Bnus-
fol1as Ha (pU3MUECKOE COCTOsIHUE, 0OJIb U MOBCE-
HEBHYIO XU3Hb. [Ipu OlleHKE COCTOSIHUS U BBIOOpE
JICYCHUST BAYKHO YUYUTHIBATh KIIMHUYECKHUI BapUaHT
Y aKTUBHOCTD 3a00JI€BaHHUS.

V oonbmmHcTBa Aeter FOMA umMen mmurensHoe
teuenue. bonee 3 et 6onenu 23 (62,2 %) manueHTa,
ot 1 o 3 et — 10 (27 %), menee roga —4 (10,8 %).
Cpennwii ctaxk 3a0051eBanus coctaBui 1,5 roja.

B Teuenue roga nauueHThl JCUUITUCH B CTAI[HO-
Hape C pa3NIuYHON 4acTOTO|. /[Be rocnuranu3anuu
ormevanuch y 11 (29,7 %) nauuentos, onHa —y 9
(24,3 %), getpipe —y 8 (21,6 %), Tpu—y 7 (18,9 %),
ath — y 2 (5,4 %).

Metotpekcat nonyyanu 19 (51,4 %) nauuen-
TOB, T€HHO-MH)XEHEpPHbIE OHMOJIOTHYECKHE Iperna-
patel — 18 (48,6 %). bonee monoBunsl nereit — 20
(54,1 %) — npuHHManIM HA3HAYEHHYIO TEPaIUIo
6e3 nepepsiBoB. Y 17 (45,9 %) manueHToB MMe-
JIUCh SIIU30/1bl BPEMEHHOTO IIPEKPALCHHS JICUCHUSI.
O000mEHHbIE TaHHBIC TTPEACTABICHBI B TA0IHUIIE 1.
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Tabamnna 1. Knuanueckas xapaktepucTika nanueHros ¢ JOMA

IToxa3zaresn | n | %
Iou
JleBouku 24 64,9
Manpuukn 13 35,1
Bo3pacTHble rpynnsl
Bospact 7-10 net 10 27,0
Bospact 11-14 ner 20 54,1
Bospact 15-18 ner 7 18,9
Kaunnuyecknii Bapuant FOUA
OnuroapTpuTudecKuit 18 48,6
[Tonmaprputnueckuii (PO-neratuBHbIN) 6 16,2
[Tonmaprputnueckuii (PO-no3uTnuBHBIIN) 8 21,6
Cucremuniii FOMA 4 10,8
OHTE3UT-aCCOLIMUPOBAHHBIN apTPUT 1 2,7
AKTHBHOCTH 3200/1eBanus no JADAS-27
Huskas akruBHOCTh 10 JADAS-27 3 8,1
YMmepenHasi akTUBHOCTh 110 JADAS-27 20 54,1
Bricokas aktuBHOCTE 110 JADAS-27 14 37,8
JLIMTeIbHOCTD 3200/1¢BaHUSA
Memnee 1 roga 4 10,8
1-3 roga 10 27,0
bonee 3 ner 23 63,2
MunumanbHas 1 mecsny
MakcumanbHas 6 et
Cpennee 1,5 rona
YacTora CTAIIHOHAPHOIO JIeYeHHUS
1 pa3 B rox 9 24,3
2 pa3a B 1ot 11 29,7
3 paza B roj 7 18,9
4 paza B 1o 8 21,6
S pa3 B rog 2 5,4
ba3ucHas Tepanus
MeroTpekcar 19 51,4
I'MBT 18 48,6
IlepepbiBbI B Tepanuun
He nmemn 20 54,1
Nmenn 17 459

Hcmounuk: cocmasneno aesmopamu

KauectBo xm3nm o PedsQL: He HapymieHo y 15
(40,5 %) nereit, camxeno y 12 (32,4 %), BeIpaskeHHO
camxero —y 10 (27,0 %). Cpennue 3HaueHHs 10 J0-
MEHaM COCTaBWIIM: (PU3MUECKOE COCTOSIHUE — 65 Oai-
JIOB, SMOIIMOHAIILHOE COCTOsIHME — 45 0asoB, KOM-
MyHHKaIus — 53 Gaia. DMOIMOHATILHBIN JOMEH OKa-
3ajicsl HauboJee YS3BUMBIM, UTO TPeOyeT BKIIFOYESHUS
MOJIICP>KKH B TiporpaMmy HabmroaeHus (Pucynoxk 1).

AHanu3 oTaenbHBIX BorpocoB PedsQL mokaszau,
YTO cycTaBHasi OOJIb NpU JABMKEHUU OTMEYaaach
y OonpIMHCTBA JeTeld. boib oTcyTcTBOBayia y 12
(31,1 %) mamueHTOB, MOYTH HUKOT/a BO3HHKAJA
y 6 (15,6 %), unorna —y 10 (28,1 %), gacto —y
6 (15,6 %), moutu Bcerna —y 3 (9,4 %) ¢ yuerom
MIPOITYCKOB OTBETOB.
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Pacnpenenenne nanuentos ¢ KOMA mo PedsQL

60
40
i =
0
He HapylIeHo CHIIKEHO YMEPEHHO BBIPAKEHHO CHHIKEHO
=%

Pucynox 1. Pesynbrarel ankerupoBanus PedsQL
Hcmounux: cocmaeneno asmopamu

YTpeHHsAs CKOBaHHOCTH OTcyTcTBoBasia y 10  «uacto» — 6 (15,6 %), «mmoutu Beceraa» — 2 (6,3 %).
(28,1 %) mereii. OTBeT «mo4TH HUKOTHa» BbiOpa- Y 21 (56,3 %) pebenka 60Jb Meliana urpam M mo-
mu 7 (18,8 %) nauuentos, «unorga» — 12 (31,3 %), BcenneBHbIM nenam (Pucynok 2).
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Pucynok 2. Pesynbrarel anketupoBanus PedsQL
(oTBeTHI Ha BOTIPOCHI, T1e 0 — «HUKOTa»; 4 — «IIOYTH BCETIa)
Hcmounux: cocmaeneno asmopamu
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Hapymienust 3aTparvBaiu U SMOLMOHATBHYIO
chepy. Crpax yxyamieHus 3a00JieBaHHS BO3HUKAI
nHorna y 18,8 % mereit, wacto — y 12,5 %, moutu
Beeraa —y 12,5 %. IlepexxuBanus o Oy/ymiem ¢ ya-
CTOTOM OT «HMHOTJIa» /IO «TIOYTH BCETJa» OTMEYaIH
43,7 % mnanuentoB. Kpome Toro, 34,4 % nereii He
BCETr/ia COOOLIATN B3POCIIBIM O MOSBICHUN CHUMIITO-
MOB. DTO CJIelyeT Y4YHUThIBaTh NpU HAOIIOJECHUM 3a
MAIMEHTaMH 1 OLIEHKE MPUBEPKEHHOCTH K JICUEHHIO.

llcuxoamoyuonanvruvlie U KOMMYHUKAMUGHbIE
nokasamenu

[Tokazatenu: mo onpocuuky SCARED y nereit
¢ IOMA mpeobnagaroT coMaTHYECKHE CUMOTOMBI
TPEBOTH, yueOHbIE NEpeKUBaAHUS U OECIIOKOMCTBO O
JOCTHXKEHUSIX. 3aTpyJHEHHOE JAbIXaHHUE IIPH CTPaxe
orMmevanu 50 % nereii, ronosusle 0oau — 60,7 %,
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yacTele nepexuBanus — 53,6 %, OecroKoWCTBO
00 ycnexax — 60,7 %. YuamenHoe cepamneOueHue
npu crpaxe Obuio y 42,9 % nereil, kommapsl — y
14,3 %, crpax oguHouecTBa qoma —y 28,6 %. He
Bce ankeTsl SCARED u He B motHOM 00bheMe ObLITH
3aI0JIHEHBI MTAUEHTaMM, YTO CBSI3aHO C 3aTpyJIHe-
HUSIMU OTBETA 110 BO3PACTHBIM U MICUXOJIOTUIECKUM
MIpUYUHAM.

Onpoc BDI mokazain, 4to y 00JIbITHHCTBA IETEH ¢
KOMA Het BpIpa)X€HHOTO YyBCTBA HECUACThs. YacTh
MAIMEHTOB, OJIHAKO, OIIyIala pa304apoBaHue, He-
yAa4uu U CHUKEHHE PaJoCTH KU3HU. J[aHHbIE OTBe-
ThI BCTPEYAIUCH Yallle, YeM B KOHTPOJIBHOU IpyIme
310poBbIX aerell (Pucynok 3). IlpuunHbl — XpoHHU-
yeckasi 00J1b, OTpaHUYEHUS, TEPAIUS, TOCITUTAIN3A-
[IUU ¥ HEOTPEICIICHHBIN MPOTHO3.
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Pucynok 3. Pesynbrarel anketupoBanus 1o onpocauky BDI (Beck Depression Inventory)
Hcmounux: cocmaeneno asmopamu
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ITo onpocuuxky CDI 'y 43 % nereit ¢ FOUA pe-
3ynbTaThl OBLIM B HOpME, Y 46 % neTell HTOroBbIi
CyMMa OaJJIOB HE MpeBbImana 9 6ayuioB, 4TO CBU-
JIETENBCTBYET O JIETKON BBIPAYKEHHOCTH JICTIPECCHB-
HBIX CUMITOMOB, Yy 11 % nereli ObUIM BBISBICHBI
yMEpEeHHbIE HAPYIICHHS C CYMMOM OaJljIOB B iMaria-
3oHe 10-15 GamoB. B KOHTpONBHOM rpymie 310po-
BbIX sieTelt nokaszarenu CDI nokasarenu He noctu-
ranu 9 Gannos.

[MTanuentsr Ha ['MUBT ummenu OoJiee BBICOKHE
6amtel PedsQL, uem Ha MeToTpekcare (75 mpoTuB
52), 9T0 COOTBETCTBYET O0JIee BRICOKUM TOKa3aTe-
JIIM Ka4eCcTBa XU3HM B 9TOW moAarpymnme. Y INnanu-
€HTOB C TepephIBaMH B TEpaNuu OMHUCAHBI OoJee
BBICOKHE MOKa3aTeIl aKTUBHOCTHU 3a00JIeBaHUs 110
JADAS-27 u Gonee HU3KHE TMOKa3aTeIN KayecTBa
xu3Hu 1o PedsQL; cratuctudeckasi oneHKa 3TOH
CBSI3M HE IpPEJICTaBIeHA. JTO MOAUYEPKUBAET HEOO-
XOJIUMOCTb PETYJSIPHOTO OOYyYECHHS CEMbHU, 00BsC-
HEHUs LIeJiell Tepanuu U COBMECTHOIO MPUHSATHS
peLIECHU.

Ananu3 uHGOPMHUPOBAHHOCTH POAUTENEH O
3a00JIeBaHUM M TPOBOJUMOM TEparuu Mo paspa-
OOTaHHOMY OIPOCHHKY ITOKa3aJ, YTO OCHOBHBIM
nctouHuKoM uHpopmaruu o FOUMA nns poaureneit
ObLT Jevanuii Bpau — ero ykazanu 95% ompoien-
HbIX. Tosibko 5% nosryyanu CBEJEHUS B OCHOBHOM
13 UHTEPHETA. Y MHOTMX POJUTENIECH UMEIUCH IIPO-
Oeyibl B IOHMMaHUU 3a00JIEBaHUS M €T0 JICUCHUSI.
TpyaHOCTH B MOHMMaHUM MPUHIIUIIOB TePANUU UC-
neiTeiBau 45%. Paznuuus Mexay oOocTpeHuem
n pemuccuert He nonumanu 20%, a 30% 3arpyn-
HSJTUCh CBOEBPEMEHHO PACIO3HABaTh BO3MOXKHbBIC
ocnoxHeHus. bonee monoBuHbl ponuteneit (58%)
OTMETWJIM TIOTPEOHOCTh B JIOMOJTHUTEIBHBIX 00Yy-
yaromux marepuanax. Ilocne oOydenust cpenHuit
Oamn yBenuuuics ¢ 4,8 10 7,2; 3TOT onmucaTeNbHbIH
pe3ynbTar TpeOyeT malbHEHIIel OINeHKU Pdek-
THBHOCTH 00pa30BaTeIbHOIO BMEIIATENbCTBA.

Oobcy:xnenne

Hame wuccnenoBanue mokaszayno, YTO BIUSHUE
FOUA He orpaHM4MBaeTCsi TOJIBKO CUMIITOMAaMHU CO
CTOPOHBI CYCTaBOB, HO TaK)Ke OTpakaeTcsi Ha (PHU3H-
YECKOM COCTOSIHUM PeOEHKa, ero AMOLMOHAIBHOM
CaMOYYBCTBUH U KaueCTBE )KU3HU.

CoBpeMeHHbIE TEPaNeBTUYECKUE CTPATETHH Be-
nenus nereil ¢ FOA HanpaBiieHbl Ha JOCTUXKEHUE
HEaKTUBHOTO 3a00JIeBaHUS HITU HU3KOW aKTHBHOCTH
3a0onieBanus. KommiekcHoe BeJleHUE MalueHTOB C
IOUA nomxkHO OBITH HAaNIpaBJIEHO HA CHUKEHUE aK-
TUBHOCTH BOCHAJIUTEIBHOTO MpoOIecca B CyCTaBax,
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BOCCTaHOBJICHHE (PYHKIIMOHAIBHOTO CTaTyca pe-
OCHKa U COXPAaHEHHE BBICOKOTO KauecTBa >KU3HHU.
OnHO# 13 KITIOUEBBIX 1IEeJIeH Teparuu sIBISETCS CO-
XpaHEHUE TCUXO0IMOIIMOHATIBLHOTO OJIaronoxyyust
MaueHTa.

FOMA oka3piBaeT MHOTO()aKTOPHOE BIUSHUE
Ha COCTOSIHME 37I0POBbs peOEHKa, 3arparuBas Gu-
3MYECKOE COCTOSTHUE, KayeCTBO >KM3HHU, IICHUX03-
MOIMOHAJIBHBIN cTaryc. [IpuBEepKEHHOCTHh K Tepa-
MUY U UHPOPMHUPOBAHHOCTH CEMbH O 3a00JI€BAaHUU
MMEIOT BaKHOE 3HAUYECHUE B JOCTHKEHUH KOHTPOJIS
AKTHUBHOCTH.

Hns ouenku aktuBHOCcTH FOUA B Hamem wuc-
CJIC€IOBAaHUM MBI HCIIOJIB30BAIN  OOIIETPUHSATHIN
unnekc JADAS-27. Ero npuMeHeHHe B pealibHOU
KIIMHUYECKOW MPAKTHUKE TO3BOJISET OOBEKTUBHO
OIICHUTh AKTUBHOCTH BOCHAJIUTEIBHOTO IpoIecca
U CIy’)KUT MHCTPYMEHTOM OIIEHKH 3((HEKTUBHOCTH
TEepanuy W TPUHATHS JICUalldM BpPadoM peEIICHUs
0 JanpHe#men Taktuke. B koropre obOciemoBaH-
HeIx aerert ¢ FOUA y 36,7 % neteit HaOnronanach
BBICOKAsl aKTUBHOCTH 3abosieBanus, y 20 nereit
(54,1 %) — ymepeHHast akTUBHOCTb COTJIACHO BaJIM-
JTUPOBAaHHBIMH 3HAYCHUSMU aKTUBHOCTH FOUA nmst
onuroaptpura > 4,2, noauapTpura > 8,5 U CUCTEM-
HOTro BapuaHnTa > 20,6 [6; 7].

B ctpykType FOUA B uccneryemoi HaMu KOrop-
T€ MAlUEHTOB TPeodsafal OJMTOAPTPUTUICCKUI
BapuaHT — 48,6 %, P®-nonoxxuTenbHbIN nonuap-
TpUT ObLT ycTaHOBJeH y 21,6 % nereit, CUCTEMHBII
Bapuant —y 10,8 %. B ctpanax EBponsi, CeBepHoit
n Jlatunckoit Amepuku, KaHanapl 1o JOCTYNHBIM
HUCTOYHUKAM OJIUTOAPTPUTHYCCKHIA BapHaHT OBLI
JIMAarHOCTUPOBAH B OONBIIMHCTBE cirydaeB [17-19].
B uccnenosanun PRAG, B KOTOpOM NpUHSUIN y4a-
ctue 14 HeHTpOB ACTCKON peBMATOJOTHU B apald-
CKHX CTpaHax, coriacHo kputepusM ILAR omuro-
ApTPUTHYCCKHI BapUaHT ObLI TaKKe Mpeodiiagaro-
M U coctaBmi 34,9 %, 3ateM cieaoBall Mo pac-
MIPOCTPAHEHHOCTH MOJUAPTUKYIAPHBIN (29,5 %) u
cucteMHbIi BapuaHTt -24,5 % [19]. Ilo naHHbIM Ha-
LIETr0 UCCIJIEI0BAHUS, TOJIMAPTPUTUIECKUN BApUAHT
OTIMYAJICSl 0OJIEE YaCThIM BBISIBICHUEM CEPOIIO3H-
TUBHBIX ManueHToB no P® — 21,6 % u3 HeOoJbIION
BBIOOpKH neteit ¢ FOUA, Torna kak PO-HeraTuBHBIN
ObUT AMarHOCTUPOBaH JulIb y 6 aereit (16,3 %). B
IOCTYIHBIX HcToyHMKax P® He Tak yacto ObIBa-
eT nmo3uTuBHbBIM y aeteil ¢ FOUA, Ho ero Hamuuue
OKa3bIBa€T BIUSHHUE Ha TEUeHUE 3a00JIeBaHUS U
BbIOOP TaKTUKH BeJeHUs. Takxke pexe BcTpedascs
cuctemubiii Bapuant FOUA. [lonydyenHoe B HaleM
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HCCIIEIOBAaHUM PACIIPEEICHUE MalluEHTOB 10 Ba-
puantaM FONA HeckoJIbKO OTINYANIOCh OT JAHHBIX
MEXTyHapOIHBIX MCCIEIOBAHUN, YTO MOXET OBITH
00yCIIOBJIEHO MaJIoil BBIOOPKON M OrpaHUYEHUSIMU
HAIllEro MCCIEI0BAHUSA U PSIOM JpyTrux (hakTopoB
[17]. U3BectHO, uTO cTpykTypa IOMA B paznuu-
HBIX MOIYJIALHUAX 3aBUCUT OT 00BbEeMa HcCiIeyeMOoi
BBIOOPKH, TIpodeccCHoHaIn3Ma Bpavyei-peBMaToo-
TOB, JIOCTYITHOCTH U YPOBHSI PEBMATOJIOITMYECKOM
CIIy’KOBI, OCOOCHHOCTEH OpraHu3allMd perucTpa-
UM 3a00J€BaHMs, HAJIMYUS PETUCTpa MalMEHTOB.
®axTopsl, onpenenstomue crpykrypy IOUA, rak-
K€ MHOTOTPAHHbBI U BKJIIOYAIOT ATHUYECKUE U UM-
MYHOI'€HETHYECKHEe OCOOEHHOCTH, a Takxke (hakTo-
pBl OKpyXkarorei cpeasl. bonbioe 3HaueHne MMe-
10T JUAarHOCTUYECKHE KPUTEPHUH, UCIIOJIb30BAHHbIE
JUI IOCTAHOBKH TUarHo3a.

KauectBo xu3Hu nanuentoB ¢ KOMA ouenu-
BaJIOCh C HCIOJb30BAaHUEM PEBMATOJIOIMYECKOTO
onpocHuka PedsQL, mmpoko nmpuMeHsromerocs B
Pa3IUYHBIX CTPAHAX C LeIbI0 OLEHKH 3((HEKTUBHO-
CTH MPOTUBOpEBMATHUECKOM Tepanuu. Kak ussecrt-
HO, MOJYJIM ONPOCHHKA XapaKTEepPH3YIOT (u3uue-
CKO€, SMOILIMOHAJIbHOE, COI[MaJIbHOE (PYHKIIMOHUPO-
BaHHME peOCHKA W KM3Hb B IIKOJE (IETCKOM Caiy).
PeBmaronornueckuii Mozlysib BKJIFOYAET BOIPOCHI,
CBSI3aHHBIC C TIOBCEAHEBHOM aKTMBHOCTBHIO, 0oJe-
BBIM CHUHJIPOMOM, TPEBOKHOCTbIO, OOILLIEHUEM, ITPO-
BOAMMON Tepanuend. OneHka KadyecTBa KU3HU Ha-
psiy ¢ OKa3aTeIsIMU JIaOOPaTOPHONW aKTUBHOCTH U
nnaexkcom JADAS BbICTynaeT MHCTPYMEHTOM IS
MIPUHSTHS BpaYOM-PEBMATOJIOTOM TaKTHUECKUX pe-
LIEHUH B OTHOLIEHUU Oa3UCHON MPOTUBOPEBMATHU-
YecKoil Tepanuu, ocoO0eHHO Ouonornuyeckoit. s
obcnenyemMoii HaMu Tpynnel marueHToB ¢ FOUA,
B KOTOPOH NPOJODKUTENIBHOCTh 3a00JI€BaHuUs CO-
ctaBisuia 6osee 3 et y 63,2 % pgereid, a Tepanuro
I'YBT nonyuanu 48,6 % nmanueHTOB, OLIEHKA Kayde-
CTBa >KU3HHM OYEHb Ba)KHA B paMKaX JOCTHKECHMS
pemuccun. PesynpTaTel onenku mo mkane PedsQL
CBUJETEIBCTBOBAIN O BBIPA)KEHHOM CHW)KEHUHU Ka-
yecTBa )KM3HU y 27 % JeTeil 1 yMEpPEHHOM CHUKE-
Huu y 33 % nereil. AHanu3 pe3yabTaTOB ONpoca 1Mo
OTJICJIbHBIM JJOMEHAM IMOKa3als 0oJiee BhIpaKeHHbIE
M3MEHEHMs SMOLMOHAIBHON cdepshl, He Bcerja ac-
COLIMMPOBAHHBIE C AKTUBHOCTHIO 3a00JI€BaHMUS.

XapakTepucTUKa BIMUSHUS 3a00I€BaHUs Ha I10-
BCEJHEBHYIO aKTUBHOCTH pebenka ¢ FOMA mo nan-
HBIM OIpOCa BbIpa)kajlach B OrPaHUYECHUU 3aHATUN
CIIOPTOM UM UI'POBOM aKTUBHOCTH, A TAK)XKE B YTPEH-
Hell CKOBAaHHOCTHU y OOJIBIIMHCTBA 00CIIEJOBAHHBIX

nanueHtoB ¢ FOUA -56,3 %. Otu nanubie He TPO-
TUBOpEYaT OIMYyOJUKOBAaHHBIM  MCCIIEIOBAaHUSAM,
I/Ie OCHOBHBIMH (DaKTOpaMH, BIHSIONIMMH HA CHU-
KEHHE KauyecTBa JKU3HM, SIBISIOTCS OTPAHUYCHUS
(byHKIMOHAIBHOM aKTUBHOCTHU aeteit [9; 13].

B uccnenosanusgx PRINTO BrIABIIEHO CHHKE-
HUE KauecTBa KU3HU, CBA3AHHOTO CO 3/I0POBBEM, Y
neret ¢ FOMA no onieHkam MaiueHToB U UX POJIH-
teneit [14; 15]. CHuxeHne kauecTBa )KU3HU MOXKET
COXPAHATHCS U TIPU JTOCTHHKEHUU KOHTPOJISI aKTUB-
HOCTH 3a0osieBanus [16].

JlanHble (YHKIMOHAJIBHOM aKTHBHOCTU U BO3-
MOKHOCTH CaMOOOCITyKHUBaHUS JOCTUTAIU B CPE.I-
HeM 65 0aiioB, HO MPU ATOM IO BOIPOCaM, Xapak-
TEpPU3YIOIIUM HMOLIMOHAJIBHBIN cTaTyc peOeHka,
CpelHui ypOBEHb KauecTBa KU3HU ObLIT He OoJiee 45
0a/10B. T 0COOEHHOCTH U3MEHEHUN pa3InYHbIX
ACIEKTOB KayecTBa KM3HU MOTYEPKUBAIOT HEOOXO-
JUMOCTD IICUXO0JIOTUYECKOM MOIIEPKKH MAllUEHTOB
u ux poaurteneil. OJHAKO KOropTa MAalMEHTOB Ha
I'BT xapakrepusyercs 0ojiee BHICOKUM YPOBHEM
ATOrO JIOMEHA B OTJIMYHE OT KOTOPTHI MAI[UEHTOB Ha
MeTOTpeKcaTe. Y MalueHTOB Haliroanachk TpeBo-
ra u 0ecroKOWCTBO O OyAyIeM, TPYAHOCTH KOM-
MYHUKALIMM CPEAU CBEPCTHUKOB, 3MOLIMOHAIbHAs
HECTaOUIIbHOCTb.

Pesynbrarsl BesiBeHusa y aerei ¢ FOMA cum-
ITOMOB JIEIIPECCUBHOTO COCTOSIHUS TI0 OIPOCHUKY
CDI noka3zanu JIeTkuil 1 yMEpEHHBIN ypOBEHB MCH-
XOOMOLIMOHAIBHBIX HapymeHud y 57 % pereir. ¥V
nereit ¢ FOUA wyaie, yeM y 310pOBBIX JETEH, OT-
MEYaJMCh TOJOXKUTEIbHbIE OTBEThl HAa BOIPOCHI
0 CcTpaxax, NMepeKMBaHUIX, OECHOKoHCTBe O Oy-
IyIIeM U COMAaTUYECKUX MPOSBICHUSIX MPU ITUX
xanobax. CocTosiHME MOBBIIIEHHONW TPEBOKHOCTH
u nenpeccun y aerer ¢ FOUMA, B cBoro ouepenp,
BIUSET HA BOCIPHUATHE OOMM U JOMOTHUTEIHHO
CHWXKaeT KadecTBO ku3HU [4]. [lo omenke TpeBo-
xkHoctn no onpocHUKy SCARED, cocrosmemy
u3 41 myHKTa 3aTPyAHEHHOE JIbIXaHUE IPU CTpaxe
ormeuanu 50 % nereit, romoBHble O0oau — 60,7 %,
qacTeie nepexuBanus — 53,6 %, 6ecrokoiicTBo 00
ycnexax — 60,7 %. YuamnienHoe cepauedbrenue npu
ctpaxe O0bu10 y 42,9% nereit, kommapsl —y 14,3%,
cTpax ojauMHoyecTBa aoMa — y 28,6%. OtBer orle-
HHUBaJICS 10 3-X OayutbHOM cucteMe: 0- HUKoOTOa, 1
Oann- uHorna, 2 6amia — gacro. [loporoBoe 3Haye-
Hue 25 0anioB CBUAETEIHCTBOBAIIO O TOBHIIICHHOMN
TPEBOKHOCTH M HEOOXOIUMOCTH TICUXOJIOTUIECKOM
NOJJIEPKKU pebeHKa u ceMbH. Takum obpazom, y
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nereil ¢ FOMA umenn MECTO Te€ UM UHBIE NIPOSIBIIE-
HUS TPEBOT'H, CTPAXH, IENIPECCUN.

Ba)xHO OTMETUTB, YTO 3MOLMOHAIBHBIE HApY-
menus npu FOUA moryt ¢opmupoBatbes o Biu-
SIHUEM HECKOJIbKUX B3aUMOCBS3aHHBIX (DaKTOpOB:
XpOHHUYECKOH 00y, OrpaHuyYeHUd (U3NUECKOI
aKTUBHOCTH, JJIUTEIBHOCTH 3a00J€BaHUS, YaCThIX
rOCHUTAIM3AIUNA, HEO0O0XOAUMOCTH MMOCTOSIHHOTO
JICYEHHUs U HEONPEAEIEHHOCTH ITporHo3a. B Hamem
uccienoBanuu 62,2 % nanveHToB UMENH JJIUTEIb-
HOCTB 3a0ojeBanus Ooiiee 3 netT, a 47 % nerelt ro-
CIMTAIM3UpOBATNCH 3 U Oonee pa3 B roj. Takoe
TeueHUe 3a00JIEBaHUSI MOJXKET IOBBIIIATH IICHUXO-
JIOTMYECKYI0 Harpy3Ky Kak Ha peO&HKa, Tak M Ha
cemblo. [loaTOMy OLEHKa NCHUXO03MOLMOHAILHOTO
COCTOSIHUS JIOJDKHA paccMaTpUBAThCA HE Kak Jl0-
MIOJTHUTENbHBIN, a Kak 00s3aTeNbHBI KOMIIOHEHT
KOMILIEKCHOTO Habmoaenus aereit ¢ FOUA.

OnHuM u3 Hambosee MPaKTHYECKH 3HAYMMBIX
pE3yJIbTaTOB CTAJO BBIABICHUE BBICOKOM YacTo-
Thl NIEpEPHIBOB B Tepanuu: 17 ngerelt, unu 45,9 %,
UMENM HapyUIeHMs] NPUBEPKEHHOCTU K TEpalluu.
VY nanueHToB C NepepbiBaMU B TEPAIlMU OIMCAHbI
6onee Bbicokue 3HaueHust JADAS-27 u Gonee HU3-
kue nokaszarenn PedsQL. Otu HabmoneHus nme-
10T OIMCATEIbHBIA XapaKTep U HE YCTaHABJIUBAIOT
IIPUYMHHON CBs3U. B nuTeparype cpenyu OCHOBHBIX
6apbrepoB mpusepskeHHocTH npu FOMA onmcansl
cTpax mepesa MoOOYHBIMH >PPeKTaMu U OTIaNEH-
HBIMU TOCJICICTBUSIMHU Tepanuu, 00jb NpU BBeJe-
HUM NpenapaToB, 3a0bIBYMBOCTH, SMOLIMOHAIBHBIIHI
TUCKOM(pOPT, HEAOCTATOUYHOE IOHUMAaHME Iieneit
JIEYEHUs U OpraHu3aluoHHble TpyaHocTH [11; 12].
PesynbraThl MccleqOBaHUS IOKa3aid HEoOXO0Iu-
MOCTh TIOBBIICHUS WH(GOPMHUPOBAHHOCTU POJIU-
Tesielt 0 3aboneBanuu U Tepanuu. 45% ponuteneit
3aTpyIHSJIMCH B OTBETAX O IIOJy4aeMOU JETbMU Te-
panuu; Tak, 20 % He NOHUMAaIH pa3Iuduil B COCTO-
SIHUM OJ1aronoiay4us 1 odocTpenus, a 58 % ykazanu
Ha HeoOxonumocTh 00ydeHus. dakrop uHdopMu-
POBAHHOCTH SIBJISIETCS 0053aTENbHOM MpEeArnochul-
KO IIPUBEPKEHHOCTHU K T€pPAMM U CBOEBPEMEHHO-
ro obparieHuss npu o00CTpEeHUH 3a00JIeBaHUS UIIH
Pa3BUTHUHU OCIIOKHEHUH.

Takum o0pazom, OoTHOlIeHHE peOeHKa U po-
JUTENed K IPOBOJMMOM TEpalmuu U KadyecTBO
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KOMMYHHKAIIUM C MEIUIMHCKUMHU DPaOOTHHKAMU
MOTYT BIUSITh Ha IPUBEPKEHHOCTH K TEPAIHH U pe-
3ynbTaThl nedenus [11; 12].

Pesynbrarel HcclieOBaHUS TOATBEPKIAIOT
HEOOXOAMMOCTh MEXIUCIUIUITMHAPHOTO MOAXO0Aa
K Beaenuro gereii ¢ FOMA, BKIIIOYaKOIEro MOHHM-
TOPUHI aKTUBHOCTH PEBMATHUYECKOTO Mpolecca,
MpUMEHEHNE OMPOCHUKOB Ka4eCTBA JKU3HU, OICH-
Ky YpOBHS TpPEBOXHOCTH, BBISIBIIEHHE JEIpec-
CUBHBIX COCTOSIHMM M MX CBOEBPEMEHHYIO KOp-
peknuro. Takol MOIXO0J MOXET CIocoOCTBOBATh
VIYYIICHUIO Pe3yJbTaTOB JICUCHHSI; €T0 BIHSHUE
Ha JOJTOCPOYHBIE UCXOJbI TpeOyeT JanbHEHIIero
U3Yy4YECHUS.

OrpaHuueHusi UCCIEAOBaHUS CBS3aHBI C He-
O0onpIIMM 00BEMOM BBIOOPKH M OMHUCATEIHHBIM
XapaKTepoOM aHaiu3a, YTO HE TO3BOJISIET JeiaTh
OKOHYATEJIbHbIE BHIBOJBI O TPUYUHHO-CJIEICTBEH-
HBIX CBA3SX MEXK]y Ka4eCTBOM >KU3HU MAIEHTOB
¢ FOUA, akTuBHOCTBIO 3200J€BaHUS U TPUBEP-
JKEHHOCTh K Tepamuuio K Tepanuu. Kpome Toro,
OIICHKa HEKOTOPHIX MapaMeTpPOB OCHOBBIBAIACH
HA aHKETUPOBAHUU, YTO MOXKET COMPOBOXKAATHCS
CyOBEKTUBHOCTBIO OTBETOB. TeM He MeHee MoIly-
YEHHBIC IAHHBIE OTPAKAIOT BaAKHBIE KIMHUYECKUE
U TICUXOCOIMaNbHble acnekTol TeueHus FHOUA y
JIETEN U MOTYT CIIY’KUTh OCHOBOM ISl TAJIbHEUIITUX
HCCIICAOBAHUNM C OOJIBIIMM YHCJIOM IAlMEHTOB,
CpPaBHUTEIBHBIM AaHAM30M MOATPYNI U OLEHKOMN
s dexTuBHOCTH 00pPA30BATENBHBIX BMEIIATEILCTB
B JUHAMHUKE.
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SBIISIOTCS MEPCIIEKTUBHBIMU HAmpaBleHUsIMU. {71
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BAJIAJIAPJAFBI OBEHUWIBbAI UIUOITATUAJIBIK APTPUT:
AYPY BEJCEHAUIII'T, OMIP CAITACBHI )KOHE IICUXOQJIEYMETTIK ACIIEKTIJIEP

A. 7K. AxenbOexoBa ', U. C. /I:xxakcbidaeBa '*, 7K. O. OcnanoBa ',
I'. C. Paxbim %, A. b. Kananuna 3
'«C. O. AcennusipoB ateianarsl Kazak yiITTeIK MeaunuHa yHUBEpcUTeT» KeAK,
H. A. BapnsibaeBa ateiHAarsl Oananap aypynapsl kadenpacsl, Kasakcran, AimMaTs
2 Anmartsl Kanacel KoFaMabIK 1eHcayJIbIK caKTay 0acKapMachbIHbIH
«banmanap myreu1 MequUUHAIBIK xKopaeM opTaisiFbDy KK KMK, Kazakctan, AnMatsl
3 «[leqnaTpus sxoHe Oanamap XUpypruschl FeUIBIMU opTainbiFb» AK, Kazakcran, AnmaTs
*Koppecnonoenm asmop

AHaaTna

Oszexminici. KOBeHWIIBI UIUOMATHSIIBIK, APTPUT Oaayiap KaChIHIAFbI €H KMl KE3/IeCETIH CO3BLIMAIBI
pEeBMaTHUKAJIBIK aypyJiapAblH 0ipi 60161 Ta0bLIaAbl. Aypy (YHKIMOHAIABIK HIEKTEYJIEPMEH, OMIp canachl-
HBIH TOMEH/ICYIMEH JKoHE TICUX0AIMOIMOHAIIBIK OY3bUIBICTAPMEH KaTap Kypyl MyMKiH. COHIIBIKTaH Oana-
HBIH JKaFJaiibIH Oarayiay Ke3iHje FOBEHWJIbI MIUONATHSIIBIK apTPUT OCJICEHAUIITIH FaHa eMeC, COHBIMEH
KaTap aypy/JIbIH KYHJENIKTI OMipre %KoHe YMOIIMOHATBIK JKaF/1aliFa 9CepiH Je eCKepy MaHbI3/IbI.

Maxcamul. OBeHMIIBA1 HAMONATUAIIBIK, apTPUT Oap OananmapblH eMip carnackl MEH ICUX03MOILMOHAI-
JIBIK, JKaFIaiibIH 3epTTey, COHIali-aK eMre OeHiIMIUTIriH )KoHEe 0TOACHIHBIH aKIapaTTaHy JACHreiin Oaranay.

Mamepuanoap men adicmep. AMaThl KallaChIHIAFBI €Ki PEBMATOJIOTHSUIBIK OPTANIBIK 0a3achiH/Ia KO-
JIEHEeH 3epTTey Kyprizuial. 3eprreyre 7—18 xac apajbIFbIHIAFbl FOBEHWIIb/II UIUONATHSIIBIK apTpUT Oap 37
OaJta skoHE OJIapJIbIH aTa-aHajlapbl €HT131I1, OaKblIay TOOBIH MAPTTHI Typae cay 20 6ana Kypanabl. Aypy
oencenniniri JADAS-27 Goiibiaima, emip camackl PedsQL Ooiibiaina, Mazace3asik SCARED 6oiibiHiia,
nenpeccustiblk Oenriiep CDI xxone BDI mkananaps! OoiibiHIIa 6arananabl. Aypy *oHe eM Typalibl akma-
parTaHy AeHreii Oananap MeH aTta-aHajapFa )KYpPri3UIreH cayalHama apKblUTbl aHBIKTAJIIbI.

Homuorcenepi. KOBEeHWITB/TI HIMONIATHSUIIBIK ApTPUT KIMHUKAIBIK HYCKAJTAPbIHBIH IITH/IE OJIUTOAPTPHUT-
TiK Typl 6aceimM Oosnbl — 18 (48,6 %) nmamuent. JADAS-27 6otibiamia opramra 6encenaunik 20 (54,1 %)
Oanana, sxorapsel oencenaunik 14 (37,8 %) 6anaga anbikranasl. PedsQL GolibiHIIa eMip canachblHBIH TOMEH-
neyi 22 (59,5 %) nauuentre 6alKaaabl, €H TOMEH KOPCETKIIITEep SMOIMOHANIBIK JoMeH e Tipkenai. CDI
OolipiHIIA OanamapabsiH 57 %-bIHAA JKEHIT KOHE OpTallla MCUXOIMOIMOHANIBIK ©3TrepicTep aHBIKTANIbI.
Empneyneri y3imictep 17 (45,9 %) nanuentre 60sab1. ATa-aHanapsiH 45 %-bl emMiey KaFuJalapbliH TYCIHY-
JIe KUBIHJBIK Kopce, 58 %-bl KOChIMIIIA OKBITY MaTepHaiapblHa MYKTaX OOJIIbI.
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Kopvimuvinovinap. FOBeHWIBI MANONIATHSIIBIK apTPUT OajlaHbIH (DU3MKANBIK KaFnaiiblHa FaHa eMmec,
OHBIH 6Mip carackl MEH SMOLIMOHAJIIBIK dJI-ayKaTbhIHA J1a ocep etei. [lanuenTrepai KemeH i )Kyprisy aypy
OenceHauIirin 6aKbUIay b, ICUXOIMOLMOHAIJIBIK JKaFaiiibl Oaranayabl, emMre OeHiIMAUTIKTI apTTHIPYAbI
&KOHe 0TOACBHIH OKBITY/Ibl KAMTYHI THIC.

Tyiiin ce30ep: 106eHUNbOI UOUONAMUANLIK apmpum, emip canacwsl, JADAS-27, emee 6euimoinix, ncuxo-
IMOYUOHANOBIK HCA20Al.

JUVENILE IDIOPATHIC ARTHRITIS IN CHILDREN:
DISEASE ACTIVITY, QUALITY OF LIFE, AND PSYCHOSOCIAL ASPECTS

A. Zh. Akhenbekova ', I. S. Jaxybayeva '*, Zh. O. Ospanova ',
G. S. Rakhym ?, A. B. Kanapina ?
' NJSC «Asfendiyarov Kazakh National Medical University», Kazakhstan, Almaty
2 MSE on REM «Center for Emergency Pediatric Medical Care»
of the Public Health Department of Almaty, Kazakhstan, Almaty
* JSC «Scientific Center of Pediatrics and Pediatric Surgery», Kazakhstan, Almaty
*Corresponding author

Abstract

Relevance. Juvenile idiopathic arthritis is one of the most common chronic rheumatic diseases in
childhood. The disease may be accompanied by functional limitations, reduced quality of life, and psycho-
emotional disturbances. Therefore, assessment of a child with juvenile idiopathic arthritis should include
not only disease activity but also its impact on daily functioning and emotional well-being.

Objective. To assess quality of life and psycho-emotional status in children with juvenile idiopathic
arthritis and to evaluate treatment adherence and family awareness of the disease and its management.

Materials and Methods. A cross-sectional study was conducted at two rheumatology centers in Almaty.
The study included 37 children with juvenile idiopathic arthritis aged 7—18 years and their parents; the
control group consisted of 20 apparently healthy children. Disease activity was assessed using JADAS-27,
quality of life using PedsQL, anxiety using SCARED, and depressive symptoms using CDI and BDI.
Awareness of the disease and treatment was assessed using questionnaires completed by children and
parents.

Results. The oligoarticular subtype was the most common clinical form of juvenile idiopathic arthritis,
observed in 18 (48.6 %) patients. Moderate disease activity according to JADAS-27 was found in 20 (54.1
%) children and high activity in 14 (37,8 %). Reduced quality of life according to PedsQL was identified
in 22 (59,5 %) patients, with the emotional domain showing the lowest scores. According to CDI, mild to
moderate psycho-emotional changes were found in 57 % of children. Treatment interruptions were reported
in 17 (45.9 %) patients. Difficulties in understanding treatment principles were reported by 45 % of parents,
while 58 % indicated a need for additional educational materials.

Conclusions. Juvenile idiopathic arthritis affects not only physical functioning but also quality of life
and emotional well-being in children. Comprehensive management should include monitoring of disease
activity, assessment of psycho-emotional status, improvement of treatment adherence, and education of
patients and their families.

Keywords: juvenile idiopathic arthritis, quality of life, JADAS-27, treatment adherence, psycho-
emotional status.
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Abstract

Relevance. Circulating microRNAs are promising minimally invasive biomarkers for the diagnosis of
non-small cell lung cancer. However, their biological origin remains insufficiently understood. If the pri-
mary tumor represents their principal source, surgical tumor resection would be expected to reduce their
plasma levels.

Objective. To determine whether plasma levels of previously identified diagnostic miRNAs decrease
following surgical tumor resection in patients with non-small cell lung cancer.

Materials and methods. The study included 18 patients with histologically confirmed non-small cell
lung cancer and 41 healthy controls who participated in our previous study. Paired patient plasma samples
were collected before surgery and 14—119 days after surgery, prior to adjuvant therapy. The experimental
workflow included magnetic bead-based RNA isolation, reverse transcription, TagMan-based real-time
PCR, and normalization to the exogenous spike-in control ath-miR-159a. Statistical analyses included cor-
rection for multiple comparisons.

Results. Seven miRNAs (miR-130b-3p, miR-1-3p, miR-423-5p, miR-200a-3p, miR-154-5p, miR-376a-
3p, and miR-18b-5p) were significantly elevated in preoperative plasma compared with healthy controls.
Five remained significantly elevated after surgery. No statistically significant postoperative decrease in
NSCLC-associated candidate miRNAs was detected after correction for multiple comparisons. Three miR-
NAs (miR-495-3p, miR-191-5p, and miR-543) showed postoperative decreases at nominal p < 0.05, but
these differences did not remain significant after correction. Their preoperative levels did not differ signifi-
cantly from those of healthy controls. No statistically significant correlation was detected between postop-
erative miRNA levels and the time from surgery to postoperative blood sampling in this sample.

Conclusions. No statistically significant postoperative decrease in non-small cell lung cancer-associated
candidate miRNAs was detected after correction for multiple comparisons. These findings do not establish
their cellular origin or validate their utility for postoperative disease monitoring. Larger prospective studies
are required.

Keywords: carcinoma, non-small-cell lung, circulating microrna, plasma, biomarkers, tumor.

Introduction

Lung cancer (hereinafter — LC) remains one of
the leading causes of cancer-related mortality world-
wide and represents a major public health challenge
[1; 2]. Despite advances in diagnostic imaging and
therapeutic strategies, a substantial proportion of

patients are still diagnosed at advanced stages, re-
sulting in poor clinical outcomes. Since prognosis
is closely linked to disease stage at diagnosis, the
development of reliable approaches for early detec-
tion remains a clinical priority. Current approach-
es to LC diagnosis, including imaging for lesion
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detection and histopathological examination for di-
agnostic confirmation, have important limitations.
Radiological findings alone are often insufficient to
reliably distinguish malignant from benign pulmo-
nary lesions as well as infectious and inflammato-
ry diseases, making accurate differential diagnosis
challenging [2; 3]. Although tissue biopsy remains
the diagnostic gold standard, it is invasive and may
not be feasible in all patients because of lesion loca-
tion, procedural risks, or patient-related factors [4].

In this context, circulating microRNAs (miR-
NAs) have attracted considerable attention as po-
tential minimally invasive biomarkers. miRNAs are
small non-coding RNAs that regulate gene expres-
sion at the post-transcriptional level and are involved
in key biological processes, including cell prolifer-
ation, apoptosis, and tumor progression. Numerous
studies have demonstrated that miRNA expression
profiles are altered in cancer and may serve as dis-
ease-specific signatures [5]. Importantly, miRNAs
are remarkably stable in biological fluids, including
plasma, due to their association with protein com-
plexes or encapsulation in extracellular vesicles,
which protects them from degradation. These char-
acteristics make circulating miRNAs particularly
attractive as liquid biopsy biomarkers [6; 7].

Several studies have identified miRNA-based
biomarkers with promising diagnostic performance
in LC using different biospecimens, including blood
and exhaled breath condensate [8§—10]. In particular,
our previous work demonstrated that selected cir-
culating miRNAs can effectively discriminate LC
patients not only from healthy individuals but also
from patients with tuberculosis, highlighting their
potential clinical utility in differential diagnosis
[11]. Nevertheless, despite the growing body of ev-
idence supporting the diagnostic value of circulat-
ing miRNAs, important questions remain regarding
their biological origin and dynamics in relation to
tumor presence.

It is generally assumed that tumor cells contrib-
ute to the pool of circulating miRNAs through active
secretion and passive release during cell death [12].
If tumor cells represent a major source of circulat-
ing tumor-associated miRNAs, surgical removal of
the tumor would be expected to reduce their plas-
ma levels. However, this hypothesis has not been
consistently validated, and circulating miRNAs
may also reflect systemic responses to malignancy
and surgical intervention, including inflammation
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and tissue remodeling, thereby complicating their
interpretation.

As a continuation of our previous study [11],
we investigated changes in circulating miRNA
levels in patients with non-small cell LC (herein-
after — NSCLC) using a paired study design com-
paring plasma samples collected before treatment
and after surgical tumor resection. We hypothesized
that miRNAs previously identified as NSCLC-
associated biomarkers would decrease in plasma
following surgery if the primary tumor represented
amajor source of these circulating miRNAs. Testing
this hypothesis may provide important insights into
the biological origin of circulating miRNAs and fur-
ther substantiate their application not only as diag-
nostic biomarkers but also for monitoring disease
dynamics and treatment response.

Materials and methods

Type of study. This was an observational study
comparing paired pre- and postoperative plasma
samples from patients with NSCLC and plasma
samples from healthy controls.

Ethics approval. The study protocol was ap-
proved by the Local Ethics Committee of the
Aitkhozhin Institute of Molecular Biology and
Biochemistry (Protocol No. 9, dated 08.12.2021).
Written informed consent was obtained from all
participants prior to sample collection.

Subjects. Blood samples from 18 patients with
histologically confirmed NSCLC were collected
at the Kazakh Research Institute of Oncology and
Radiology (Almaty, Kazakhstan) before treatment
between August 2022 and May 2023. A second
blood sample was collected 14119 days after sur-
gical tumor resection, prior to the initiation of adju-
vant chemotherapy or radiotherapy. Exclusion crite-
ria were severe comorbidities, HIV infection, other
malignancies, and mental disorders. Blood samples
from 41 healthy donors (control group) were collect-
ed at the Almaty Multidisciplinary Clinical Hospital
(Almaty, Kazakhstan) between February and April
2023. Blood was collected into vacuum tubes con-
taining 3.2 % sodium citrate as an anticoagulant,
which had demonstrated a high miRNA yield during
preliminary RNA extraction experiments.

The preoperative patient samples and the sam-
ples from healthy controls were collected as part of
our previous study [11], and the same miRNA panel
and experimental workflow were retained.

Plasma preparation. Blood samples were
stored at 4 °C for no longer than 2 h prior to plasma
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separation. After gentle inversion, samples were
centrifuged at 1000 x g for 15 min at 4 °C. The plas-
ma supernatant was transferred to fresh tubes and
centrifuged again at 2500 x g for 15 min at 4 °C.
The resulting plasma was aliquoted into 100 pL por-
tions and stored at —70 °C until RNA isolation.

RNA isolation. Total RNA was isolated from
100 pL of plasma using the MagMAX™ mirVana™
Total RNA Isolation Kit (Thermo Fisher Scientific,
Cat. No. A27828, Waltham, MA, USA) according
to the manufacturer’s instructions. Before RNA
isolation, 2 fmol of the exogenous spike-in control
ath-miR-159a (5'-phosphorylated RNA oligonucle-
otide; Thermo Fisher Scientific, Cat. No. 10620310)
was added to each sample.

cDNA synthesis. cDNA was synthesized using
the TagMan™ Advanced miRNA cDNA Synthesis
Kit (Thermo Fisher Scientific, Cat. No. A28007) ac-
cording to the manufacturer’s instructions.

Quantitative PCR. Amplification was per-
formed using TagMan™ Advanced miRNA Assays
(Thermo Fisher Scientific, Cat. No. A25576) to-
gether with TagMan™ Fast Advanced Master Mix
(Thermo Fisher Scientific, Cat. Nos. 4444556,
4444557, and 4444964) on a StepOnePlus™ Real-
Time PCR System (Applied Biosystems, Thermo
Fisher Scientific) according to the manufacturer’s
protocol.

Primary data were analyzed using StepOnePlus
Software v2.2.2 and ExpressionSuite Software
v1.3. Relative miRNA expression was expressed
as ACt values, calculated as ACt = Ct(reference) —
Ct(target), with the exogenous spike-in ath-miR-
159a used as the normalization control, as described
previously [13]. Effect estimates for group com-
parisons were calculated on the ACt scale and re-
ported as log2 fold-change (log2FC) values with
corresponding 95% confidence intervals. For inde-
pendent-group comparisons, positive log2FC val-
ues indicated higher miRNA levels in the first group
listed. For paired postoperative versus preoperative
comparisons, negative log2FC values indicated a
postoperative decrease in miRNA levels. For com-
parative visualization of miRNA levels between
groups, boxplots were generated using the SRplot
online platform [14].

Statistical analysis was performed using Jamovi
v2.6.44 software [15]. Age was compared between
independent groups using Student’s t-test, while

independent-group comparisons of miRNA levels
were performed using the Mann—Whitney U test.
Categorical variables were analyzed using Fisher’s
exact test. Paired preoperative and postoperative
miRNA levels were compared using a one-sided
Wilcoxon signed-rank test because a postopera-
tive decrease was prespecified as the direction of
the primary hypothesis. Corresponding nonpara-
metric effect estimates and 95% confidence in-
tervals were reported. Given the relatively small
number of paired observations, the results of the
paired analyses were interpreted with consideration
of effect estimates and confidence intervals rather
than statistical significance alone. P-values < 0.05
were considered statistically significant. For multi-
ple comparisons, p-values were adjusted using the
Benjamini—Hochberg false discovery rate (herein-
after — FDR) procedure. Adjusted p-values < 0.05
were considered statistically significant [16].

Results

To test the hypothesis that the tumor represents
the primary source of circulating miRNA biomark-
ers, we compared preoperative and postoperative
miRNA levels in patients with NSCLC. In addi-
tion, both preoperative and postoperative miRNA
levels were compared with those of healthy con-
trols to confirm the cancer-associated alterations in
circulating miRNA expression before surgery and
to evaluate whether miRNA levels shifted toward
those observed in healthy individuals following tu-
mor resection.

The demographic and clinical characteristics of
the study groups are summarized in Table 1. Patients
and controls did not differ significantly in age, sex
distribution, smoking status, alcohol consumption,
or family history of cancer (p = 0.982, 1.000, 0.422,
0.322, and 0.578, respectively). The mean time
from surgery to postoperative blood sampling was
54.72 +25.24 days (range 14-119 days).

The results of the quantitative analysis are sum-
marized in Table 2. Representative examples are
shown in Figures 1 and 2. Preoperative plasma
levels of seven miRNAs (miR-130b-3p, miR-1-
3p, miR-423-5p, miR-200a-3p, miR-154-5p, miR-
376a-3p, and miR-18b-5p) were significantly high-
er in NSCLC patients than in healthy controls, with
log2FC values ranging from 1.12 to 2.61. All of
these differences remained statistically significant
after correction for multiple comparisons.
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Table 1. Demographic and clinical characteristics of the study groups

Characteristics Controls NSCLC patients
Total 41 18
Male/Female 30/11 13/5
Never-smokers/Former smokers/Current smokers™ 23/4/14 7/2/9
Non-drinkers/Occasional drinkers/Frequent drinkers 33/8/0 12/6/0
Family history of cancer (Yes/No) 2/39 2/16
Lung adenocarcinoma/Squamous cell lung carcinoma - 10/8
Tumor stage (I/11/11T) - 6/4/8
Time from surgery to postoperative blood sampling, days - 54.72 +£25.24
Age, years (mean + SD) 58.46 + 8.09 58.41 + 8.83

* Former smokers who had quit smoking less than 3 years before enrollment were classified as current smokers;
Source: Compiled by the authors.

At postoperative sampling, five of the seven
miRNAs remained significantly elevated compared
with healthy controls, even after FDR correction for

multiple comparisons. In contrast, postoperative lev-
els of miR-154-5p and miR-18b-5p were no longer
significantly different from those of the control group.

Table 2. Comparison of plasma miRNA levels between pre- and postoperative NSCLC patients and healthy

controls
miRNA Pre-op vs. Controls' Post-op vs. Controls' Post-op vs. Pre-op?
log FC (95 % CI)*| p-value |log FC (95 % CI)"| p-value |logFC (95 % CI)* |p-value
miR-130b-3p | 2.20 (1.37;2.99) [4.8x107*| 1.71 (0.95;2.64) | 3.2x10** | -0.62 (-Inf; 0.18) | 0.111
miR-1-3p | 2.61 (1.33;3.48) [1.7x10°*| 2.80 (2.09; 3.52) |3.8x107* | 0.38 (-Inf; 1.19) | 0.842
miR-423-5p | 1.55(0.95;2.25) {2.9x10°*| 2.00 (1.35; 2.69) | 5.0x10** | 0.50 (-Inf; 1.10) | 0.959
miR-200a-3p | 1.45(0.76;2.10) |7.4x10*| 1.52 (0.73;2.07) | 4.8x10“** | 0.02 (-Inf; 0.50) | 0.517
miR-154-5p | 2.26 (0.76; 5.04) | 0.0024* | 0.88 (-0.67;3.22) | 0.269 -1.26 (-Inf; 0.13) | 0.058
miR-376a-3p | 1.44 (0.58;2.42) | 0.0012* | 1.57 (0.75; 2.40) | 2.6x10** | 0.04 (-Inf; 0.79) | 0.552
miR-18b-5p | 1.12 (0.34; 1.90) | 0.010* | 0.86 (-0.05; 1.70) | 0.064 -0.32 (-Inf; 0.53) | 0.169
miR-191-5p | 0.73 (-0.08; 1.79) | 0.066 | 0.27 (-0.92;0.95) | 0.642 | -0.92 (-Inf; -0.33) |0.0083"*
miR-375-3p | 0.74 (-0.11; 1.56) | 0.082 | 0.66 (-0.03; 1.33) | 0.055 -0.14 (-Inf; 0.83) | 0.380
miR-29b-2-5p | 1.06 (-0.53; 2.65) | 0.222 | 0.70 (-1.18;2.25) | 0.508 -0.92 (-Inf; 0.81) | 0.204
miR-382-5p | 0.86 (-0.71;2.52) | 0.235 |-0.38 (-2.88;1.67)| 0.788 -1.11 (-Inf; 0.88) | 0.180
miR-543 | 0.95(-0.77;2.95) | 0.248 [-0.76 (-4.25;1.04)| 0.508 | -2.70 (-Inf; -0.57) | 0.025%
miR-15b-5p | 0.87 (-0.72;2.30) | 0.276 |-1.20 (-3.14; 0.50)| 0.151 -1.45 (-Inf; 0.62) | 0.096
miR-495-3p | 0.69 (-0.78;2.42) | 0.339 |-2.19(-4.35;0.13)| 0.066 | -2.37 (-Inf; -0.97) |0.0045*
miR-204-5p |-0.62 (-2.11; 0.90)| 0.419 |-0.49 (-2.27;1.17)| 0.610 -0.05 (-Inf; 1.59) | 0.483

Abbreviations: Pre-op, preoperative patient samples, Post-op, postoperative patient samples.
I Mann—Whitney U test for comparisons between independent groups;
? One-sided Wilcoxon signed-rank test with corresponding one-sided 95 % confidence intervals to assess
postoperative decreases in miRNA levels,; -Inf indicates an unbounded lower confidence limit,
"log2FC values are positive when miRNA levels are higher in the first group listed in each comparison;
* Significant at p < 0.05;
* Significant after false discovery rate (FDR) correction for multiple comparisons (adjusted p < 0.05).
Source: compiled by the authors.
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Figure 1. Relative expression of selected circulating miRNAs
in healthy controls and NSCLC patients before and after surgery.

Abbreviations: Pre-op, preoperative patient samples, Post-op, postoperative patient samples.
Comparisons between independent groups were performed using the Mann—Whitney U test.
Postoperative decreases were evaluated using a one-sided Wilcoxon signed-rank test.

The significance annotations show nominal, unadjusted p-values. FDR-adjusted significance is indicated
in Table 2. ns, not significant; * p < 0.05; ** p < 0.01; *** p < 0.001; **** p < 0.0001.
Source: compiled by the authors.
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Figure 2. Individual changes in plasma levels of selected miRNAs
in NSCLC patients before surgery and at postoperative sampling.
Abbreviations: Pre-op, preoperative patient samples, Post-op, postoperative patient samples.
Statistical comparisons were performed using a one-sided Wilcoxon signed-rank test.
The significance annotations show nominal, unadjusted p-values. FDR-adjusted significance
is indicated in Table 2. ns, not significant; * p < 0.05; ** p < 0.01.
Source: compiled by the authors.

In the unadjusted paired analyses, postoper-
ative decreases were observed for miR-495-3p,
miR-191-5p, and miR-543 (nominal p < 0.05).
However, none of these associations remained sta-
tistically significant after correction for multiple
comparisons. miR-154-5p showed an estimated

postoperative decrease (log2FC = —1.26); howev-
er, the statistical evidence for this difference was
inconclusive (p = 0.058).

No statistically significant correlations were
detected between the time from surgery to post-
operative blood sampling and either postoperative
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miRNA levels or postoperative levels normalized to
the corresponding preoperative values.

Exploratory secondary analyses were performed
to examine potential associations between miRNA
levels and selected demographic, lifestyle, and clin-
icopathological characteristics.

Neither preoperative nor postoperative miR-
NA levels differed significantly between patients
with adenocarcinoma and those with squamous cell
carcinoma.

Postoperative levels of miR-18b-5p, miR-1-3p,
and miR-376a-3p were significantly higher in men
than in women (p=0.0022, 0.016, and 0.022, respec-
tively). In addition, normalized postoperative levels
of miR-18b-5p, miR-130b-3p, and miR-29b-2-5p
were also significantly higher in men (p = 0.019,
0.035, and 0.035, respectively). However, after cor-
rection for multiple comparisons, only the differ-
ence in postoperative miR-18b-5p levels remained
statistically significant (adjusted p = 0.033).

Smokers exhibited significantly higher postop-
erative and normalized postoperative levels of miR-
18b-5p than non-smokers (p = 0.040 and 0.032,
respectively); however, these differences were
no longer significant after correction for multiple
comparisons.

Occasional alcohol drinkers showed signifi-
cantly higher postoperative levels of miR-1-3p,
miR-130b-3p, miR-376a-3p, and miR-18b-5p
(p = 0.0063, 0.018, 0.031, and 0.034, respective-
ly), as well as higher normalized postoperative lev-
els of miR-18b-5p, miR-130b-3p, and miR-15b-5p
(p =0.0032, 0.0069, and 0.013, respectively), com-
pared with non-drinkers. After correction for mul-
tiple comparisons, only normalized postoperative
miR-18b-5p levels remained significantly different
(adjusted p = 0.048).

No significant differences in postoperative or
normalized postoperative miRNA levels were ob-
served according to the presence or absence of a
family history of cancer.

No significant associations were found between
normalized postoperative miRNA levels and dis-
ease stage.

Discussion

Whether diagnostic circulating miRNAs origi-
nate predominantly from the primary tumor remains
an important but insufficiently explored question.
The present study addressed this issue by investigat-
ing whether circulating miRNAs previously identi-
fied as diagnostic biomarkers of NSCLC decrease
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following surgical tumor resection. The principal
findings can be summarized as follows. First, most
miRNAs with previously demonstrated diagnostic
performance remained significantly elevated in the
present subset of patients compared with healthy
controls. Second, contrary to our prespecified hy-
pothesis, the majority of these biomarkers did not
demonstrate a clear and consistent decline follow-
ing surgical resection of the primary tumor. Finally,
no statistically significant association was detected
between postoperative miRNA levels and the time
from surgery to postoperative blood sampling in this
sample, although the limited sample size precludes
excluding a time-dependent association.

In an earlier study, we identified a panel of cir-
culating miRNAs capable of discriminating LC
patients from both healthy individuals and patients
with tuberculosis, including subjects with stage |
disease [11]. The present study included a subset
of patients from that cohort for whom paired post-
operative plasma samples were available. Despite
the reduction in the number of patients from 68
to 18, seven of the previously identified biomark-
ers remained significantly elevated in preoperative
plasma compared with healthy controls. Thus, the
present subset largely reproduced the diagnostic dif-
ferences observed in the original cohort.

In this sample, we did not find statistically sig-
nificant evidence that surgical tumor resection was
followed by a consistent reduction in circulating
levels of NSCLC-associated miRNAs. None of the
miRNAs that were consistently elevated in patients
compared with healthy controls demonstrated a sta-
tistically significant postoperative decrease after
correction for multiple comparisons. Although miR-
495-3p, miR-191-5p, and miR-543 exhibited sig-
nificant postoperative reductions before correction
for multiple comparisons, none of them had shown
elevated preoperative levels relative to healthy con-
trols, and they were therefore not considered can-
didate biomarkers. Among the miRNAs elevated
before surgery, miR-154-5p showed an estimated
postoperative decrease (log2FC = —1.26); however,
the statistical evidence for this difference was in-
conclusive (p = 0.058). Collectively, these findings
leave the cellular origin of elevated circulating miR-
NAs in NSCLC patients unresolved.

According to published studies, all four of the
aforementioned miRNAs are involved in cancer
development. miR-191-5p has been described as a
circulating diagnostic and prognostic biomarker in
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several malignancies [17], and we previously re-
ported its diagnostic value in breast cancer in the
Kazakh population [18]. miR-495-3p is generally
regarded as a tumor suppressor and has been pro-
posed as a potential diagnostic, prognostic, and
therapeutic biomarker in multiple cancers [19; 20].
miR-543 has also been implicated in cancer biolo-
gy; however, its function appears to be highly con-
text-dependent, with both oncogenic and tumor-sup-
pressive roles reported in different tumor types [21].
miR-154-5p has been associated with multiple can-
cer-related processes and is generally considered a
tumor-suppressive miRNA [22].

One possible explanation for the absence of
substantial postoperative changes is that circulat-
ing miRNAs originate from multiple cellular sourc-
es rather than exclusively from the primary tumor.
In addition to malignant cells, circulating miRNAs
may be released from platelets, leukocytes, endothe-
lial cells, fibroblasts, and other non-malignant cells
through both passive mechanisms, including apop-
tosis, necrosis, and inflammation, and active secre-
tion in extracellular vesicles or protein complexes
[23-25]. Consequently, circulating miRNA profiles
may reflect systemic host responses to malignancy
rather than direct tumor shedding alone. Our find-
ings are consistent with this concept and suggest
that elevated plasma levels of NSCLC-associated
miRNAs may reflect persistent systemic processes
associated with malignancy, such as chronic inflam-
mation, immune activation, angiogenesis, or tissue
remodeling, rather than solely direct release from
the primary tumor. This may explain why the di-
agnostic differences between patients and healthy
controls persisted despite surgical tumor resection.

An alternative explanation for the lack of post-
operative normalization is that circulating miRNA
levels may require a longer period to return toward
baseline after surgery. In the present sample, we did
not detect statistically significant associations be-
tween the time from surgery to postoperative blood
sampling and either postoperative miRNA levels
or levels normalized to preoperative values over
a postoperative sampling interval of 14-119 days.
However, given the small sample size and heteroge-
neous timing of postoperative sampling, a time-de-
pendent association cannot be excluded.

From a clinical perspective, our results suggest
that diagnostic and monitoring biomarkers should
not necessarily be considered interchangeable.
Although the investigated circulating miRNAs

remain promising candidates for the early and dif-
ferential diagnosis of NSCLC, their utility for post-
operative disease monitoring, particularly as direct
markers of primary tumor removal, appears to be
limited. Further studies are required to elucidate the
mechanisms underlying these observations.

Among the secondary findings, miR-18b-5p was
the only miRNA that remained significantly asso-
ciated with clinical characteristics after correction
for multiple comparisons, showing higher postoper-
ative levels in men and higher postoperative levels
normalized to preoperative values in participants re-
porting occasional alcohol consumption. Although
the biological basis of these associations remains
unclear, they suggest that circulating miR-18b-5p
may be influenced not only by tumor-associated
processes but also by host-related factors. This is
consistent with previous reports demonstrating that
circulating miRNA profiles may be affected by life-
style factors, including cigarette smoking, empha-
sizing the importance of considering these variables
in biomarker studies [26].

The present findings should be interpreted in light
of several potential study limitations. First, the num-
ber of patients with paired preoperative and postop-
erative samples was relatively small. The relatively
small number of paired samples limited statistical
power, particularly for detecting small-to-moder-
ate postoperative changes. Therefore, the absence
of statistically significant postoperative decreases
should not be interpreted as evidence of absence of
a true biological effect, and the findings require con-
firmation in larger prospective cohorts.

Second, analysis was performed using total plas-
ma rather than isolated extracellular vesicles. It is
possible that profiling extracellular vesicle-associ-
ated miRNAs would provide greater specificity for
detecting tumor-related signals and their changes
following surgical resection. However, isolation
of extracellular vesicles introduces an additional
pre-analytical step and substantially reduces the
amount of available miRNA for analysis, thereby
increasing the analytical demands on downstream
detection methods.

Finally, interpretation of circulating miRNA
studies remains challenging because of the limited
methodological standardization across laboratories.
Differences in sample type, pre-analytical handling,
RNA isolation procedures, normalization strate-
gies, and analytical platforms substantially contrib-
ute to the variability reported between studies [27;
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28]. In the present study, these sources of technical
variability were minimized by using a standard-
ized workflow, including two-step centrifugation
to obtain platelet-poor plasma, exclusion of hemo-
lyzed samples, magnetic bead-based RNA isolation,
TagMan-based quantitative PCR, and normalization
using the exogenous spike-in control ath-miR-159a.
These measures minimized technical variability
within the present study, although broader method-
ological standardization remains necessary to im-
prove comparability across studies.

Conclusion

In this cohort, most circulating miRNAs previ-
ously identified as diagnostic biomarkers of NSCLC
remained elevated at postoperative sampling after
surgical tumor resection. No statistically significant
postoperative decrease in the NSCLC-associated
candidate miRNAs was detected after correction for
multiple comparisons. These findings suggest that
circulating miRNAs with diagnostic value may not
directly reflect the presence or removal of the pri-
mary tumor and may therefore have limited utility
as standalone biomarkers for postoperative disease
monitoring. Given the small number of paired sam-
ples and variability in postoperative sampling time,
these observations should be confirmed in larger
prospective studies.
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YCAK KACYIIAJIBI EMEC OKIIE OBbIPBI BAP HAYKACTAPJIAFbI
MJIA3ZMAJIBIK MUKPOPHK-HBIH OTAJIAH KEATHTT JUHAMHMKACHI

E. E. Amup6exos '*, A. M. Hypra3ssi ', K. C. CaTken ',
B. O. Uman6exos *, K. O. Illapunos '*
' KP FXXBM FoutbiM komuTeTiHiH « M. O. AUTXOKUH aThIHAAFbl MOJIEKYJIAIBIK OHONIOTHS
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2 «On-Dapabu ateigarsl Kazak ynrteik yauBepcuteTi» KeAK, Kasakcran, AnMatsl
* «Ka3ak OHKOJIOTHS KOHE PaJMoJI0rus FeUIbIMU-3epTTey HHCTUTYTh» AK, Kazakcran, Anmarsl
*«C. JI. AchenausipoB atbiHaarsl Kaszak yaTTeik MeauinHa yausepeuteTi» KeAK, Kazakcran, Anmarsr
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AHaaTna

Ozexminiei. Hupkynauusaarsl MUKpoPHK ycak jkacymianel emec ekme OOBIpbIH JUArHOCTHKAIAyFa
apHaJFaH TNEepCHEeKTHBAbl, a3 HWHBA3WUIBIK OuoMapkepiep Ooibll TaObulafbl. Anaia ojapiblH
OMOJIOTUSIIBIK IIBIFY TEr1 )KEeTKITIKTI 3epTTenmMereH. Erep onap/sIH Herisri ke3i 0acTamnksl icik 6osica, 1CiKTi
XUPYPTUSUIBIK aJIbI TACTAFAHHAH KEHiH OJIap/IbIH KaH IU1a3MaChIHAFbl JEHIeill TOMEeHey1 THiC.

Makcamur. Y)XEOO OGap nanueHTTepAe ICIKTI XUPYPIUsUIBIK ajblll TacTaFaHHaH KeHiH OypbiH
aHBIKTAJIFaH JuarHoctukaiblk MUKpoPHK-HBIH m1a3mMaare! eHreili ToMeHeHTiHIH aHbIKTAY.

9oicmepi. 3epTTeyre aNAbIHFbI 3epTTEyiMi3re KaThbICKaH, T’MCTOJIOTUSIIBIK TYPFbIIAH PacTaliFaH YCaK
Kacy1anbl eMec okme o0bIpsl 6ap 18 manuent xxone 41 aeHi cay epikTi enrizuial. [lanmuenTrepain xKynTaaran
IU1a3Ma yIriiepi onepaunusra JeiliH xoHe onepanusaal keiin 14—119 kyH eTKeH COH, aJbIOBaHTThI €M
Oacrasiranra JieiiiH anbiHabl. DkcnepuMeHT PHK-HBI MarHuTTIiK GesekTep apKblibl 06N amyabl, Kepi
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TpaHcKpumuusiHbl, TagMan TeXHONOTHCHIHA HETi3AeNTreH HaKThl yakbITTarbl [ITP-nb1 sxone ath-miR-
159a sx3orenni Gakpiaaybl OOMBIHIIA KalbIIKa KENTIpyAl KamTblibl. CTaTUCTHKANBIK Tajlaay KONTIK
CaITBICTBIPYJIApFa TY3€Ty €HT13y apKbLIbI KYPIi3iii.

Homuorcenepi. Keti mukpoPHK-ub1H (miR-130b-3p, miR-1-3p, miR-423-5p, miR-200a-3p, miR-154-
5p, miR-376a-3p xeHe miR-18b-5p) oneparust anabiHAAFb TUIa3MalaFbl ICHIeHl JeH] cay epikTijepMeH
CaJIBICTBIPFAH/Ia CTATUCTUKAJIBIK TYPFBLIAH MOH/I1 )KOFaphl 007161. Onieparusgand KeiiH onap/IbH OeceyiHiH
JIeHreii MoHI >KoFapbl Ooybin Kanasl. KenTik calbIcThIpyJiapFa TY3€Ty EHTI3UINeHHEH KeWiH ycak
KacyIaJibl eMecC OKIe OOBIPBIHMEH OailIaHBICTHI KaHIUATTHIK MUKpOPHK neHreinepiniy onepamusaan
KEH1H CTaTUCTUKAJIBIK MOHJII TOMEH ieyl aHbIKTaiMaabl. Y i1 MUKpoPHK (miR-495-3p, miR-191-5p xone
miR-543) momuuanger p < 0,05 ke3iHme omepanusiaH KeWiH TOMEHIETEHIMEH, TY3eTyJeH KeHiH Oy
allBIpMAIIBUIBIKTAp CTATHCTUKAIIBIK MOHAUIITIH JKOFanTThl. OnapblH omepanus ajiJblHAaFbl JeHTeilnepi
0akplUIay TOOBIHIAFHI JICHICHIIEPICH CTAaTUCTHKAIBIK TYPFBIIAH MOHII epekieneHoOeni. Ocbl ipikTemene
ornepanusaan keiinri MukpoPHK neHreiinepi MeH onepanusiian KeiiHri KaH YITiCiH aiyFa IeHiHT1 yaKbIT
apachIH/Ia CTATHCTUKAIIBIK MOH/II KOPPEJISIIHS aHBIKTAaIMAa/Ibl.

Kopvimuinovl. KenTik canbpICTBIpyJIapFa TY3€Ty CHTI3UITCHHEH KEHiH ycak JKacyllajibl eMeC OKIIe
OOBIpBIHMEH OaiiaHbICThl KaHIUAATTHIK MUKpOPHK neHreiinepiniy onepanusgaH KeiH CTAaTHCTUKAIIBIK
MOH/II TOMEH/ICY1 aHBIKTAIMAa Ibl. ByJl HOTHIKEIep ONap/IbIH KACYIIAIBIK IIBIFY TETiH aHBIKTayFa HEMece
aypyzsl oTiepanusIa KeiliH OaKpUIayFa )apaMIbUIBIFBIH pacTayFa MyMKiHIIIK Oepmeiiai. [pi mpocrekTuBTi
3epTTeyJiep KakKeT.

Tyiiin ce30ep: ycax dcacyuwianvl emec ekne odowvipel; yupkyarayuaoazoel mukpoPHK, kan naasmacei,; icik
buomapkepepi.

HOCJIEOITIEPAIMOHHASA TUHAMMUKA IIVIASMEHHBIX MUKPOPHK
Y HAHMEHTOB C HEMEJIKOKJIETOYHBIM PAKOM JIEI'KOI'O

E. E. Ammmp6exos '*, A. M. Hypra3si ', K. C. Carken 2,
Bb. O. Umanoexos *, K. O. Lllapunos '*
' PI'TI na IIXB «MHCTUTYT MOJIEKYIISIPHON OUOJIOrMH U OMOXUMHHU
uMm. M. A. Aitxoxkxuna» Komutera nayku MHBO PK, Kazaxcran, Anmatel
2 HAO «Kazaxckuii HallMOHAJIbHBIA YHUBEPCUTET UMEHHU anb-Dapaduy, Kazaxcran, AnMatsl
* AO «Kazaxckuil Hay4yHO-UCCIIEI0BATENbCKUIA HHCTUTYT OHKOJIOTUU U PaJIMOJIOTHIY,
Kazaxcran, AimMaThl
* HAO «Ka3axckuii HallHOHAIbHBIA MEIUIIUHCKUI YHUBEPCUTET
umenu C. [[. AchennusapoBay, Kazaxcran, AiamaTsl
* Koppecnonoupyrowuti asmop

AHHOTaNud

Axmyanvrnocms. Hupkynupyromne MukpoPHK sBisiroTCA NepcieKTHBHBIMA MUHUMQJIbHO MHBA3UBHBIMU
OuoMapkepaMu JJsi TUATHOCTHKM HEMEJIKOKJIETOYHOro paka Jérkoro. OpHako HX OHOJOTHYECKOE
MIPOUCXOXKACHUE OCTAETCS HEAOCTATOUHO U3YUEHHBIM. ECiy nepBUYHAs OMyXOJIb SIBJISIETCS UX OCHOBHBIM
HUCTOYHHUKOM, €€ XUPYPrUuecKoe y1ajJeHue J0HKHO TPUBOJAUTH K CHUYKEHUIO UX YPOBHEH B MJIa3Me KPOBH.

Llens. Omnpenenutb, CHUXKAIOTCS JU IUIA3MEHHBIE YPOBHHM paHEE BBISIBICHHBIX JIMATHOCTHUYECKUX
MukpoPHK nocnie xupyprudeckoro ynanenus onyxosu y nanuestos ¢ HMPJL

Memoowi. B wuccienmoBaHue BKIIOYEHBI 18 TAIMEHTOB € THUCTOJOTMYECKH TOATBEPKIAEHHBIM
HEMEJIKOKJIETOUYHBIM PakoM JIErKOro U 41 310poBbIil JOOPOBOIIEI U3 HAILIETO MPEABIAYIIETO UCCIICTOBAHMSL.
[Tapable 00pa3Ilbl Ta3MBbl MAIMEHTOB MOJIYYEHHI 10 onepanuu u yepe3 14—119 nueit mocne oneparuu, 10
Hayaja aJbIOBAaHTHOM Teparnuu. JKCepuMeHT Bkitoual BeiieeHne PHK ¢ momonibio MarHuTHBIX 4acTHIl,
oOpatnyto Tpanckpuniuto, [TL{P B peanpsHOM BpeMeHH Ha OCHOBE TexHOJIOTrMH TaqgMan u HOpMaInu3aIuio
M0 9K30TeHHOMY KOHTposo ath-miR-159a. Cratuctuyeckuii aHanmW3 MPOBOAWIMA C TONPABKOH Ha
MHOECTBEHHbIE CPABHEHUSI.
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Peszynomameui. Ilpenonepanmonnsie ypoBau cemu MUKpoPHK (miR-130b-3p, miR-1-3p, miR-423-5p,
miR-200a-3p, miR-154-5p, miR-376a-3p 1 miR-18b-5p) Obutu cTaTHCTUYECKH 3HAYMMO BBILIE, YEM Y
3I0POBBIX A0OpOBOIIBIEB. [lociie onepannu ypoBHU MATH M3 HUX OCTABAJIHCh 3HAYMMO MOBBIIICHHBIMU.
[Tocne mompaBKM Ha MHOXKECTBEHHBIC CPABHEHMS CTATHCTHUECKH 3HAYMMOIO IOCIECONEPALHOHHOTO
CHIKeHUs KaumunaTHex MHKpoPHK, acconmmmpoBaHHBIX ¢ HEMEIKOKJIETOYHBIM DPAaKOM JIETKOTO, HE
BbisiBiieHO. Tpu MukpoPHK (miR-495-3p, miR-191-5p u miR-543) mnoxazanu mnocieonepanoHHOE
CHIDKEHHE PU HOMUHAJIBHOM p < 0,05, 0JTHaKO MOCIIe MOMPABKY 3TH PA3IUYUS YTPATHIIN CTATUCTUUECKYIO
3HaYUMOCTh. VX TpenonepanroHHbIE YPOBHH CTaTUCTUYECKH 3HAYUMO HE OTIMYAIUCh OT YPOBHEH B
KOHTPOJIBHOU Tpytine. B maHHON BBIOOpKE HE BBISBICHO CTATUCTUYECKU 3HAYMMOUM KOPPEISAIIUN MEKITY
MOCJIeONepalHOHHBIMU YpoBHIMU MUKpOPHK 1 Bpemenem ot onepanmu 10 ocieonepannoHHoro 3adbopa
KPOBH.

Bvigoowr. Ilocne mompaBKM Ha  MHOXECTBEHHBIE CpPaBHEHMS CTATUCTHYECKH 3HAYUMOTO
MOCTICONEePAIIIOHHOTO CHIDKEHHS KaHIuAaTHeIX MUKpoPHK, acconmmpoBaHHBIX ¢ HEMEIKOKIETOYHBIM
pakoM JETKOTO, HE BBIABICHO. [loydeHHBIE pe3ysibTaThl HE IMO3BOJISIOT YCTAHOBUTH HMX KJIETOYHOE
MPOMCXOXKICHUE WM MOATBEPIUTH MPUTOAHOCTH IS MTOCIEONEPAMOHHOTO MOHUTOPHHTA 3a00IeBaHuSI.
Heo6xoanMmel 6os1ee KpyIHbIE POCIIEKTUBHBIC UCCIIEIOBAHMUS.

KiroueBble ¢j10Ba: HeMeIKOKIEMOUHbLU paK 1é€2Kko20, yupkyaupyowue mukpoPHK, niasma kposu,
onyxo.egvle OUOMApKepbl.
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Abstract

Relevance. Direct compression enables lozenge manufacturing without wet granulation and drying.
However, variability in the properties of herbal extracts may affect the reproducibility of critical quality
attributes. Quality risk management within the Quality by Design framework supports systematic identifi-
cation of variability sources and justification of a control strategy.

Objective. To identify and assess quality risks during the development of a direct compression technol-
ogy for lozenges containing dry Ajania fruticulosa (Ledeb.) Poljak extract.

Materials and methods. Potential sources of variability were structured using an Ishikawa cause-and-ef-
fect diagram. Risks were ranked using Failure Mode and Effects Analysis. Severity, occurrence, and detect-
ability were assessed using five-point scales, and Risk Priority Numbers (RPNs) were calculated. Residual
risks were predicted by expert reassessment of occurrence and detectability under the proposed mitigation
scenario, while severity scores remained unchanged.

Results. Thirty-six potential variability factors were identified, and seven priority failure modes were
selected for Failure Mode and Effects Analysis. Initial RPNs ranged from 18 to 48. Powder blend segrega-
tion during feeding into the hopper zone had the highest initial RPN. Under the proposed mitigation sce-
nario, predicted residual RPNs ranged from 6 to 24. Six of the seven failure modes were classified as low
risk, including five initially classified as medium risk. Powder blend segregation remained a medium risk
requiring continued monitoring.

Conclusions. The proposed control strategy provides a basis for further process development, technol-
ogy transfer, and scale-up. Risk reduction represents an expert prediction and requires experimental confir-
mation through measurement of the corresponding critical quality attributes.

Keywords: Tablets; Plant Extracts, Risk Management, Quality Control, Ajania fruticulosa, Quality by
Design, Ishikawa diagram, Failure Mode and Effects Analysis.

Introduction

The development of solid dosage forms re-
quires a scientifically grounded and systematical-
ly organized approach that integrates formulation
design, manufacturing process development, and a
quality control strategy. In contemporary pharma-
ceutical development, the Quality by Design (here-
inafter — QbD) paradigm provides a structured
framework in which product quality is regarded
not merely as the result of end-product testing, but

as the outcome of a comprehensive understanding
of the formulation, manufacturing process, and
sources of variability. Within this framework, the
relationships between critical material attributes
(hereinafter — CMAs), critical process parameters
(hereinafter — CPPs), and critical quality attributes
(hereinafter — CQAs) of the finished dosage form
should be identified during the early stages of de-
velopment and managed throughout the product
lifecycle [1-3].
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Quality risk management is a central element of
QbD-based pharmaceutical development, as it enables
systematic identification, evaluation, and control of
factors that may affect product quality. According to
the International Council for Harmonization (herein-
after — ICH) guideline Q9(R1), quality risk manage-
ment comprises a systematic process for the assess-
ment, control, communication, and review of risks
to the quality of medicinal products. In this context,
risk assessment tools are used to determine which
material attributes and process parameters are most
likely to influence CQAs and therefore require fur-
ther investigation, monitoring, or control [2]. Cause-
and-effect analysis and Failure Mode and Effects
Analysis (hereinafter - FMEA) are among the most
widely applied tools for this purpose, as they allow
potential sources of variability to be structured, their
impact to be evaluated, and appropriate control strat-
egies to be developed during formulation and process
development [4-8].

Direct compression is widely used for the man-
ufacture of tablets and lozenges because of its tech-
nological simplicity, reduced number of unit oper-
ations, and omission of wet granulation and drying
stages. These advantages make the method attrac-
tive from both technological and economic perspec-
tives. However, the simplified nature of the process
also increases its dependence on the intrinsic prop-
erties of the powder blend, since there are fewer
intermediate processing steps capable of correcting
suboptimal material behavior. Consequently, pow-
der flowability, compressibility, particle-size distri-
bution, moisture content, and segregation tendency
may directly affect key CQAs of the finished dosage
form, including mass uniformity, content uniformi-
ty, resistance to crushing, friability, and disintegra-
tion behavior [8-10].

The need for a risk-based development strategy
is also relevant to directly compressed dosage forms
containing plant-derived materials. A study of
Atriplex halimus powder tablets examined particle
size and compression force in relation to tablet prop-
erties [9], while research on Merremia tridentata ex-
tract tablets used formulation optimization to obtain
acceptable tablet characteristics [10]. These studies
support evaluating material attributes, formulation
composition, and process parameters during the de-
velopment of plant-based tablets. For the present
Ajania fruticulosa formulation, their potential influ-
ence on CQAs was therefore considered during risk
identification. Formulation and direct compression
have also been investigated for non-herbal orally
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disintegrating tablets, although these findings do not
establish the properties of herbal extracts [11; 12].

In this regard, Ajania fruticulosa (Ledeb.) Poljak
represents a promising plant-derived substance for
further pharmaceutical development. This perennial
species of the Asteraceae family is widely distrib-
uted in Kazakhstan, other regions of Central Asia,
Mongolia and China. Phytochemical investigations
of its aerial parts have reported the presence of fla-
vonoids, terpenoids, phenolic acids, and sesquiter-
penoid compounds, which supports its potential as
a source of biologically active constituents for phar-
maceutical applications [13-15]. Based on this phy-
tochemical potential, previous formulation studies
established the composition and preliminary techno-
logical parameters of lozenges containing dry Ajania
fruticulosa extract using the QbD approach [13].

Nevertheless, although the formulation compo-
sition and preliminary technological parameters of
these lozenges have been previously proposed, the
quality-related risks associated with their manufac-
ture by direct compression have not yet been suffi-
ciently systematized. In particular, the material- and
process-related factors that may affect the CQAs of
the dosage form during formulation development,
technology transfer, and scale-up require further
identification, assessment, and prioritization. Such
an assessment is necessary to support the develop-
ment of a scientifically justified control strategy and
to improve the robustness and reproducibility of the
manufacturing process.

Therefore, the aim of the present study was to
identify and assess quality-related risks associated
with the development of a direct compression tech-
nology for lozenges containing dry Ajania fruticulo-
sa extract within the QbD framework.

Materials and Methods

This study was designed as an pharmaceutical
development study incorporating a structured ex-
pert-based quality risk assessment. The object of
the study was the direct compression technology for
lozenges containing dry Ajania fruticulosa extract.
The methodological framework included the identi-
fication of potential sources of variability, ranking of
quality-related risks, and assessment of residual risk.

Manufacturing of lozenges by direct compression

Lozenges were manufactured by direct com-
pression according to the procedure disclosed in
Republic of Kazakhstan utility-model patent No.
11229, dated 3 October 2025 [16]. Dry Ajania fru-
ticulosa extract was used as the API at a content of
3.75 mg per dosage unit. Sorbitol, copovidone, talc,
magnesium stearate, and peppermint oil were used
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as excipients. Prior to processing, all solid compo-
nents were passed through a 0.5 mm sieve. The API
was initially blended with a portion of sorbitol until
visual homogeneity was achieved. The remaining
sorbitol, copovidone, peppermint oil, and talc were
then added sequentially, while magnesium stearate
was incorporated at the final blending stage. Final
mixing was performed for 5-10 min at 30-40 °C, and
the moisture content of the powder blend was main-
tained within the range of 2.5-3.0 %. Compression
was carried out using a single-punch tablet press at
a compression force of 15-30 kN to obtain flat cylin-
drical lozenges with an average mass of 250 mg. The
reported parameter ranges were considered prelim-
inary operating ranges. Their formal establishment
as a Design Space using Design of Experiments was
beyond the scope of the present study.

Risk assessment

Initial identification of potential risk sources was
performed using cause-and-effect analysis and pre-
sented in the form of an Ishikawa diagram. The iden-
tified factors were classified into seven categories:
materials, direct compression process, equipment,
quality control, personnel, environmental conditions,
and packaging. In total, 36 potential factors were ini-
tially identified across these categories [2].

Factors were retained for detailed FMEA rank-
ing if they met at least one of the following criteria:
direct potential impact on predefined CQAs, includ-
ing uniformity of content, uniformity of mass, fri-
ability, resistance to crushing, and disintegration,
association with the known technological variabil-
ity of herbal extracts, relevance to the robustness
of the direct compression process, or anticipated
need for additional control during scale-up. Factors
considered to have only indirect or minor influence
were retained within the general control strategy but
were not subjected to detailed Risk Priority Number
(hereinafter — RPN) ranking [2; 17].

FMEA was selected as the quantitative risk-rank-
ing tool because the study required a systematic
comparison of multiple material- and process-relat-
ed risk factors that may affect the quality of lozeng-
es manufactured by direct compression. Unlike fault
tree analysis, which is primarily used to investigate
a defined failure event, and unlike Hazard Analysis
and Critical Control Point (hereinafter - HACCP),
which is mainly focused on the identification and
control of critical control points, FMEA allows het-
erogeneous failure modes to be evaluated simulta-
neously according to several independent criteria
[2; 17]. These criteria include severity of impact on
CQAs (hereinafter — S), probability of occurrence

(hereinafter — O), and detectability (hereinafter — D).
Higher D scores indicate a lower likelihood of de-
tecting the failure before batch release.

The use of FMEA was therefore considered
methodologically appropriate for this study because
the manufacturing process involved a plant-derived
extract with variable technological properties. Such
variability may influence powder flow, compress-
ibility, moisture sensitivity, and reproducibility of
compression. FMEA enabled the transformation of
qualitatively identified risk factors into a quantita-
tive ranking system and provided a basis for prior-
itizing proposed risk mitigation measures. The se-
quential use of Ishikawa analysis and FMEA was
applied to combine qualitative root-cause structur-
ing with quantitative risk prioritization within the
QbD framework.

For each potential failure mode, the possible
consequences for CQAs, the most probable causes,
and the existing control measures were identified.
Risk was assessed using three criteria: S, O, and
D. Each criterion was scored on a five-point scale,
as presented in Table 1. Scoring was performed by
an expert panel consisting of five specialists repre-
senting the academic and industrial partners of the
study, namely the School of Pharmacy at KazNMU
and Viva Pharm LLP. The panel members had com-
bined expertise in formulation development, phar-
maceutical technology, and quality control.

Panel members were selected based on their
professional background in one of these areas and
a minimum of five years of relevant practical expe-
rience. Three panel members were also co-authors
of the manuscript and contributed, respectively, to
scientific supervision, risk identification and scor-
ing, and evaluation of the technological feasibility
of the proposed risk mitigation measures from a
manufacturing perspective. Initial scores were as-
signed independently and subsequently harmonized
by consensus after discussion of the technological
relevance of each failure mode, its expected im-
pact on CQAs, and the ability of existing in-process
controls to detect the failure before batch release.
If consensus could not be reached, the higher score
was retained as a conservative measure.

Study-specific five-point scales for severity, oc-
currence, and detectability were developed in accor-
dance with the quality risk management principles
of ICH Q9(R1), with reference to the risk-analysis
approach described by Ccopa Ibarra et al. [2; 18].
The level descriptors were reformulated to reflect
the CQAs relevant to direct-compression lozenge
manufacturing, specifically uniformity of content,
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uniformity of mass, friability, resistance to crush-
ing, and disintegration, rather than the generic pro-
cess descriptors provided in the source schemes.

The Risk Priority Number was calculated ac-
cording to the following equation:

REN =5X0XD

Risks were ranked according to their RPN val-
ues, and the need for proposed risk mitigation mea-
sures was determined in accordance with the classi-
fication presented in Table 2.

The effectiveness of the proposed risk mitigation
measures was assessed by re-rating O and D under

the proposed mitigation scenario and by recalculat-
ing the RPN to determine residual risk. The severity
score was kept constant for all failure modes, based
on the methodological assumption that severity re-
flects the intrinsic impact of a failure on the affected
CQA and is not altered by procedural or technologi-
cal controls. The recalculated RPN values therefore
represent expert-predicted residual risks expected
after implementation of the proposed risk mitiga-
tion measures, rather than experimentally confirmed
process-validation outcomes. Quantitative confir-
mation of mitigation effectiveness through direct
CQA measurement was defined as a subsequent
stage of process development.

Table 1. Severity, occurrence and detectability scales used in FMEA

Score | S —Impact on CQA

O — Probability of failure

D — Likelihood of detection

acceptance criteria

1 |No impact on CQA Highly unlikely Deviation is easily detected
Minor impact on a sin- . e .

2 gle CQA Rare High probability of detection
Moderate impact, with o

3 |possible deviations from |Possible Moderate probability of de-

tection

Significant impact re-
4  |quiring rigorous in-pro-

Highly probable and may occur fre-
quently under insufficient CPP regula-

Low probability of detection

tion, limited control barriers, and vari-

cess control . ..
able environmental conditions

Almost inevitable and occurs system-
atically until formulation or process
parameters are modified

Critical impact resulting

. ) Practically undetectable
in non-compliance

Source: compiled by the authors

Table 2. Interpretation of Risk Priority Number and management actions

Risk zone | RPN range | Interpretation Management action
Low 120 Risk is Maintain existing control points and continue parameter
acceptable monitoring
. . Refine CMAs and CPPs, narrow tolerances, strengthen
. Risk requires . .
Medium 21-50 operational control, and conduct additional confirmatory
management .
testing where necessary
o Propose risk mitigation measures, modify formulation or
. Risk is unaccept- X
High 51-125 able process parameters where necessary, revise the control
strategy, and reassess RPN

Source: compiled by the authors
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Ethical considerations

The study did not involve human participants, per-
sonal medical data or laboratory animals. Therefore,
approval by an ethics committee was not required.

Results

The Ishikawa cause-and-effect analysis enabled
the systematic identification of potential sources of
variability during the development of lozenges con-
taining dry Ajania fruticulosa extract by direct com-
pression. A total of 36 potential factors were iden-
tified and grouped into seven categories: materials,
direct compression process, equipment, quality con-
trol, personnel, environmental conditions, and pack-
aging (Figure 1). Material-related factors included
the technological properties of the API and excipi-
ents. The main CMAs of the dry Ajania fruticulosa
extract were particle-size distribution, flowabili-
ty, compressibility, hygroscopicity, and solubility.

Environment

Quality

Control

Milling

Temperature Dissolution

Uniformity of Sieving
dosage units

Relative
humidity
Disintegration

Atmospheric

pressure Microbiological purity

Crushing strength and
friability

\

Direct Compression

Compression

Sorbitol, copovidone, talc, and magnesium stearate
were also identified as potential sources of variabil-
ity due to their influence on powder flow, interparti-
cle interactions, adhesion behavior, lubrication effi-
ciency, and compression performance.

Process-related factors were mainly associated
with blending and compression. The CPPs included
blending time, mixing intensity, component addition
sequence, intermediate holding time of the powder
blend, compression force, and mass-feed condi-
tions. Equipment-related factors included blender
geometry, technical condition of the tablet press,
die and punch condition, sieve wear, and weighing
accuracy. Environmental temperature and relative
humidity were identified as additional factors be-
cause of their potential influence on the moisture
content of the powder blend and the reproducibility
of compression.

Solubility
Compressibility
Flowability
Hygroscopicity

Particle size

N\
Primary Process understanding /

packaging

Mill

\ > CQA of Lozenges
/ Filler /

/

Skills and competencies

Secondary

packaging Qualification

Packaging Work experience
material

Packaging type Documentation

Balances

Packaging Personnel

Tablet press

Equipment

Binder
Glidant

Lubricant

Taste-masking
agent

Excipients

Figure 1. Ishikawa diagram for the identification of quality-risk
sources during the development of lozenges by direct compression.
Source: compiled by the authors

Based on the Ishikawa analysis, seven priori-
ty failure modes were selected for detailed FMEA
ranking. Selection was based on their direct poten-
tial impact on CQAs, relevance to the robustness
of direct compression, and expected importance
during technology transfer and scale-up. The select-
ed failure modes were associated with uniformity of
content, uniformity of mass, friability, resistance to
crushing, and disintegration.

Initial RPN values for the selected failure
modes ranged from 18 to 48 (Table 3). The high-
est initial RPN was observed for segregation of the
powder blend during feeding into the hopper zone,
which was rated at 48. Non-uniform distribution of
the API in the powder blend and increased mois-
ture content of the powder blend each exhibited an
RPN of 36. Increased adhesion of the powder blend
to blender walls and increased lozenge friability
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were both quantified at 27. Variation in lozenge
mass was assigned an RPN of 24. Insufficient re-
sistance to crushing showed the lowest initial RPN
among the selected priority failure modes, with a
value of 18.

According to the predefined risk classification,
six of the seven priority failure modes were assigned
to the medium-risk zone before consideration of
the proposed risk mitigation measures. One failure
mode, insufficient resistance to crushing, was clas-
sified as low risk. No high-risk failure modes were
identified.

Proposed risk mitigation measures were formu-
lated for all selected priority failure modes. These
measures included standardization of blending pa-
rameters, control of particle-size distribution, reg-
ulation of moisture content, optimization of the

component addition sequence, refinement of com-
pression parameters, regulation of mass-feed con-
ditions, and introduction of additional in-process
control points. After re-rating occurrence and de-
tectability under the proposed mitigation scenario,
residual RPN values decreased for all evaluated fail-
ure modes and ranged from 6 to 24.

Under the proposed mitigation scenario, six of
the seven priority failure modes were classified as
low risk, including five initially classified as me-
dium risk. Segregation of the powder blend during
feeding into the hopper zone remained in the medi-
um-risk zone, with a residual RPN of 24, and there-
fore required continued in-process monitoring. The
complete distribution of S, O, D, and RPN values
before and under the proposed mitigation scenario
is presented in Table 3.

Table 3. Risk assessment of the technological stages of lozenge manufacturing by direct compression

Process Failure Affected Initial Proposed risk mitiga- Residual Residual
N stage mode CQA S/0/D/ tion measures S/0/D/ risk zone
5 RPN RPN
. Segregation Stanfiardlzatlon of Medium
Preparation blending parameters, .
of powder of the pow- control of particle-size risk, con-
P der blend | Uniformity |4 /4 /3| SO OF partic 4/3/2/ | tinued
1 | blend for : distribution, moisture )
during feed- | of content | /48 . i 24 In-process
compres- | . . content, and intermedi- o
. ing into the S monitoring
sion HoDDEr Zone ate holding time of the required
pp powder blend d
Non-uniform Optimization of 1.:he
distribution component addition Low risk
. . | Uniformity |4/3 /3| sequence, regulation | 4/3/1/ .
2 | Blending | of the API in s routine
of content | /36 of blending time, and 12 .
the powder . . monitoring
control of uniformity of
blend
content
Increased
adhesion of Uniformitv 13 /3 /3 Moisture control and Low risk,
3 | Blending | the powder Y use of glidants atthe |[3/1/3/9| routine
of content | /27 . : .
blend to optimal concentration monitoring
blender walls
Increased Disinte- . .
Preparation| moisture ration Introduction of a mois- Low risk
p Tation, 13, 4/3|  ture-content control 3/2/2/ .
4 | of powder | content of | friability, : . routine
: ; /36 | point and restriction of 12 .
blend the powder | uniformity monitoring
the CPP range
blend of content
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Table continued

Process Failure Affected Initial Proposed risk mitiga- Residual Residual
N stage mode CQA S/0/D/ tion measures S/0/D/ risk zone
g RPN RPN
Standardization of com- .
Compres- Increased 3 /3 /3 |pression parameters and Low risk,
5 b lozenge fria- | Friability P P 3/3/1/9] routine
sion e /27 | control of lozenge sur- .
bility : monitoring
face quality
Uniformity . .
U Regulation of mass-feed Low risk,
Compres- | Variationin | ofmass, [4/3/2 L )
6 . . parameters and periodic [4/2/1/8| routine
sion lozenge mass | dosage unit | /24 .
. . control of lozenge mass monitoring
uniformity
Insufficient | Resistance Optimization of com- Low risk,
Compres- . . 3/3/2 . )
7 sion resistance to |to crushing, /18 | Pression forceand con- [3/2/1/6]| routine
crushing friability trol of binder content monitoring

*Note. The values were obtained by expert FMEA scoring. Residual RPN values represent expert-predicted
risk levels after consideration of the proposed risk mitigation measures rather than experimentally validat-

ed process outcomes

Source: compiled by the authors based on Ishikawa analysis and FMEA scoring

Discussion

The present study established a quality-risk pro-
file for lozenges containing dry Ajania fruticulosa
extract manufactured by direct compression. The
highest initial RPN was associated with segregation
of the powder blend during feeding into the hop-
per zone, while non-uniform API distribution and
increased moisture content were also identified as
priority risks. These findings indicate that the main
sources of variability were concentrated at the stag-
es of blending, intermediate handling, feeding, and
compression.

This risk hierarchy reflects the technological sen-
sitivity of direct compression. The method requires
stable flowability, compressibility, particle-size dis-
tribution, moisture content, and blend homogeneity.
In the present formulation, these factors were espe-
cially important because the dosage form contained
a low amount of dry Ajania fruticulosa extract, 3.75
mg per dosage unit. Therefore, even moderate seg-
regation or local variability in the powder blend
may affect uniformity of content.

The predominance of segregation-related risk
can be explained by the multicomponent composi-
tion of the formulation and possible differences in
particle size, density, morphology, and flow prop-
erties between the herbal API and excipients. Since
segregation may occur after blending, it cannot be
reliably corrected by final product testing alone.

This explains why this failure mode remained a
medium residual risk after consideration of the pro-
posed risk mitigation measures and requires contin-
ued monitoring during scale-up.

The present results differ from those reported by
Kaljevi¢ et al. [8], who applied FMEA to compres-
sion-coated tablets with pulsatile carvedilol release.
In that study, the main risks were associated with
formulation variables affecting the release profile.
In contrast, the highest-ranked risks in the present
study were related to raw-material variability, pow-
der blend behavior, and feeding reproducibility.
This difference is mainly due to the nature of the
API, since carvedilol is a well-characterized syn-
thetic substance, whereas dry Ajania fruticulosa ex-
tract is a plant-derived material with more variable
technological properties.

A similar distinction is observed in comparison
with Naman et al. [12], who developed flavored
paracetamol oral disintegrating mini-tablets using
a risk-based QbD approach. Their risk assessment
mainly focused on excipient selection and optimi-
zation of formulation and process variables. In the
present work, the main risks were more closely re-
lated to the herbal API itself, particularly its influ-
ence on powder flow, moisture sensitivity, blend
uniformity, and feeding behavior.

The increased risk associated with the herbal
API is consistent with the technological limitations
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of plant-derived extracts. Such materials may vary
in residual moisture, hygroscopicity, particle mor-
phology, particle-size distribution, bulk density,
and adhesion tendency. These properties can impair
flowability and compressibility, increase adhesion
to equipment surfaces, and promote segregation. As
a result, material-related and blending-related fail-
ure modes occupied the highest positions in the risk
hierarchy.

The proposed risk mitigation measures reduced
predicted RPN values for all selected failure modes.
The greatest reductions were observed for non-uni-
form API distribution, increased moisture content,
and variation in lozenge mass. These reductions
were associated with optimization of the compo-
nent addition sequence, regulation of blending
time, moisture-content control, refinement of mass-
feed conditions, and additional in-process controls.
However, segregation during feeding remained a
medium residual risk, indicating that procedural
controls alone may not fully eliminate this failure
mode.

Compared with previous studies on directly
compressed herbal tablets, which mainly focused
on formulation development and product charac-
terization, the present work provides a structured
quality-risk assessment for a low-dose herbal loz-
enge. The novelty of the study lies in the sequential
use of Ishikawa analysis and FMEA, quantitative
RPN-based prioritization, predicted residual risk as-
sessment, and formulation of proposed risk mitiga-
tion measures within an ICH Q9(R1)-aligned QbD
framework.

Overall, direct compression of lozenges contain-
ing dry Ajania fruticulosa extract requires enhanced
control of both CMAs and CPPs. The proposed con-
trol strategy provides a scientific basis for further
process development, documentation, technology
transfer, and scale-up.

Limitations. FMEA scoring was based on expert
judgment, and residual RPN values reflect predicted
rather than experimentally confirmed risk reduction.
In addition, the reported process ranges should be
regarded as preliminary operating ranges rather than
a formally established design space.

Conclusion

QbD-based quality risk assessment of the direct
compression technology for lozenges containing
dry Ajania fruticulosa extract was performed by
combining an Ishikawa cause-and-effect diagram
with FMEA. Seven priority failure modes were
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identified, of which segregation of the powder mass
during feeding into the hopper zone carried the
highest initial risk. Corrective and preventive ac-
tions targeting critical material attributes and criti-
cal process parameters were predicted to reduce the
RPN across all evaluated failure modes, resulting
in six of the seven modes being classified as low
risk, including five initially classified as medium
risk, whereas segregation remained a medium re-
sidual risk requiring continued in-process monitor-
ing. The resulting control strategy provides a sci-
entifically justified basis for managing material and
process-related variability during manufacturing.
These expert-based predictions should be confirmed
experimentally through direct measurement of the
corresponding CQA during subsequent process de-
velopment and scale-up.
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QUALITY BY DESIGN TYKBIPBIMJIAMACBHI AACBIHIA AJANIA FRUTICULOSA
(LEDEB.) POLJAK OKCTPAKTICI BAP COPYFA APHAJIFAH TABJIETKAJIAP
TEXHOJIOI'UACBIHBIH CAIIA TOYEKEJIJIEPIH BAFAJIAY

A. M. l:xxakusnos', 3. b. Cakunosa', 3. b. Amuiamoeprenosa’, A. Kaabipoaii?,
P. . Kyaiman6eros', F. C. U6anyanaesa', M. K. CyJeiimeHoB'*
'«C. [. Achennusipo ateianarsl Kazak ynrteik Meaunmaa yauBepceuteTi» KEAK, Kazakcran, AnMats
2 «Viva Pharmy» XKXIIC, Kazakcran, AaMatsl
* Koppecnonoenm asmop

AHaaTna

Ozexminiei. Tikeneil npecTey copyra apHajiFaH TabJaeTKagap/bl bUIFAIAbI TYHIPIIIKTEY jKOHE KEeNTipy
caTbUIAPBIHCHI3 OHIPYTe MYMKIHJIK Oepeni. Anaiaa oCIMIIK SKCTPAKTTapbl KACUETTEPIHIH ©3TepriliTiri
caraHblH KPUTHKAJIBIK KOPCETKIIITEPiHIH KaWTalaHBIMIBUIBIFBIHA dcep eTyl MyMKiH. Quality by Design
TYKBIPBIMIAMACHhI asIChIHJIA calla TOyeKeNaepiH 0acKapy ©3reprilliTik Ko3AepiH Kyhell aHbIKTayFa KoHE
0aKplIay CTpaTEerHsChIH HET13/1eyre MyMKIHAIK Oepei.

Maxcamul. Ajania fruticulosa (Ledeb.) Poljak Kyprak skcTpakThl 6ap copyFa apHajFaH TabiaeTKanap/ bl
TiKeJIeH MpecTey TEXHOJIOTUACKHIH d31piey Ke31HAer1 cara ToyeKeNIepiH aHbIKTay KoHe Oarasay.

Mamepuanoap men sdicmep. O3reprilTiKTiH BIKTUMaN Ke3epi Mcukasa ceben-cannap quarpaMMachl
apKbUIbI JKyHenen . Toyekenaep iCTeH MWbIFy Typiepl MEH oJapAblH cajjapbiH Tanjgay oaiciver (FMEA)
capananapl. CangapablH aybIpJbIFbl, TYbIHIAY BIKTUMAJIBIFBI )KOHE aHBIKTAIy MYMKIHJITI O6ec OalbIK
mKananap OolibiHIIA OaranaHbln, ToyekenaiH OackiMabiK caHbl (RPN) ecenrtenni. Kanabik Toyekennep
YCHIHBUIFAH LIapajiapbl eCKepe OTBIPHIN, TYbIHIAY BIKTUMAJABIFBI MEH aHBIKTAJly MYMKIHJAITIH KaiTa
capanTaMaibIK Oaranay apKbuUibl OopKaHabl. Cannap/IslH aybIpibIK Oanaapsl ©3repicci3 KaaablpbUIIb.

Homuoicenep. ©3reprimtikTiy 36 pIkTUMaN GakTopbl aHbIKTaNbI, FMEA y1ris jeTi 0achIM iCTEH LIBIFY
Typi Tannanasl. bactankel RPN monzepi 18—48 apanbirbinga 60m/1b1. EH jKOFapsl 0acTankbl TOyeKell YHTAK,
KOCIAchIH KOPEKTEHIpriml aiimMarpiHa Oepy Ke3iHjAeri cerperanusMer OaiaaHbICThl 00J/bl. Y ChIHBIIFAH
Hrapanap/sl KoyigaHy cueHapuitinne OomxkaMasl Kanaslk RPN monzaepi 6-24 apanbiFbiH Kypaasl. XKeti
ICTEH LIBIFY TYPiHIH aJTaybl TOMEH TOYEKEeJ CAaHAThIHA KATKbI3bUIbI; OJIAP/IbIH Oeceyi 6acTankplia opTaiia
TOYEKeJl caHaThIHJa O0JIFaH. YHTAK KOCIAChIHBIH CErperaluuschl OpTalla TOyeKes JAeHIeliHae Kb, opi
Kapaii OaKbUIayabl Tajlam eTell.

Kopvimbinowl. Y cbiHbUIFaH OaKblUIay CTpAaTErusAChl TEXHOIOTUSHBI Opi Kapail a3ipieyre, Tpancdepiieyre
xKoHe MaciTa0Tayra Heri3 Oonaapl. ToyekenliH TOMEHIeyl capanTaMalblK OOJKaMFa HET13eTeH KoHe
caraHblH THICTI KPUTUKAJIBIK, KOPCETKILITEPIH OJIIIeY apKbUIbl SKCIIEPUMEHTTIK pacTay/ibl KaKeT eTe/l.

Tyuiin ce30ep: mabaemkanap, 6cimMOiK dKCMpakmmapsl, moyexkenoepoi backapy, canamvl OAKblIAy,
Ajania fruticulosa, Quality by Design, Hcuxasa ouacpammacsel, icmeH wivley mypiepi MeH OlapOblH
candapvii manoay.
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OIIEHKA PUCKOB KAYECTBA TEXHOJIOI'MU TABJIETOK
JJIsA PACCACBIBAHUS C SKCTPAKTOM AJANIA FRUTICULOSA (LEDEB.) POLJAK
B PAMKAX KOHIEIIIINU QUALITY BY DESIGN

A. M. I:xkakusinoB', 3. b. Cakunosa', 3. b. Asutamoeprenona’, A. Kaabipoaii?,
P. . Kyasmanoeros', I'. C. U6anymnaeBa', M. K. Cyaeiimenos'*
' HAO «Ka3axckuit HamoHanbHbI MeAuIMHCKUI yHIBepcuTeT nMenu C. /1. Achenauspoay,
Kazaxcran, AimMaThl
2TOO «Viva Pharmy, Kazaxcran, Anmatsl
* Koppecnonoupyiowutl asmop

AHHOTaNud

Axmyansnocmy. [1psimoe npeccoBaHue MO3BOJSET MOMyYaTh TaOJIETKU JIUIsl paccachblBaHUs 0€3 cTaauii
BJIQKHOTO TPaHyJIUPOBaHUSA U CymKu. OTHAKO BapuabeIbHOCTh CBOMCTB PACTUTEIBHBIX IKCTPAKTOB MOXKET
BJIUSTh Ha BOCIPOM3BOJAMMOCTh KPUTHMYECKHX IOKa3aTesiel KauecTBa. YTMpaBICHUE PUCKAaMHU B paMKax
koHnenuuu Quality by Design mo3BosisieT cucTeMaTu3npoBaTh HCTOYHUKH BapraOEITbHOCTH U 000CHOBATh
CTPATETUIO KOHTPOJIS.

Lenv. VimentuduuumpoBaTh W OICHUTh PHUCKH KadecTBa MpH pa3padOTKE TEXHOJOTHH IPSIMOTO
MpeccoBaHus TabJIETOK ISl paccachIBaHUS C CyXUM 3KCTpakToM Ajania fruticulosa (Ledeb.) Poljak.

Mamepuaner u memoovi. IloTeHIIMAbHBIE WCTOYHUKH BaphUaOEIbHOCTH CHCTEMAaTH3HPOBAHBI C
MTOMOMUIbI0 TPUYMHHO-CIIEICTBEHHON Tuarpammel Vcrkassl. PaHkupoBaHHe pUCKOB BBIMOJIHEHO METOJIOM
aHayM3a BUIOB U nocneactsuil otkazoB (FMEA). TskecTs mociencTBuil, BEpOSATHOCTh BOSHUKHOBEHUS
1 00HApyKUBAEMOCTh OLICHUBAJIU MO MATHOAJUIBHBIM IIIKaJlaM C pac4€TOM MPUOPUTETHOrO YHCIa pUCKa
(RPN). OcrarouHble pUCKHM MPOTHO3UPOBAIM IMYyTEM MOBTOPHON SKCHEPTHOM OLEHKU BEPOATHOCTH
BO3HUKHOBEHHUS U OOHApPYKUBAEMOCTU C YUETOM MPEIOKEHHBIX MEp; TAKECTb MOCIEACTBUIA OCTaBIISIIH
HEHU3MEHHOM.

Pezynvmamer. BpisiBiaensl 36 moTeHUUaIbHBIX (DaKTOPOB BapualOeabHOCTH, U3 KoTophlx it FMEA
O0TOOpaHbl CeMb MPHOPUTETHBIX pPEXUMOB oOTka3a. Mcxoanblie 3Hauenuss RPN cocraBumm 1848.
Haunbonpimmii puck cBsi3aH ¢ cerperanyeil HopouKkoBoil cMecH MpH Mojayde B 30Hy nurtatens. B cuenapuu
MIPUMEHEHHNs TPEJJIOKEHHBIX MEp IPOrHo3upyemsble ocTaTouHble 3HaueHMss RPN cocraBumm 6-24.
[lecTs U3 ceMu pPeKUMOB OTKa3a OTHECEHBI K 00JIACTH HU3KOIO PUCKA, BKIIOYAs MSATh, IEPBOHAYAIBHO
KJIacCU(UIUPOBAHHBIX Kak cpeqHuil puck. Cerperauus CMecd COXpaHMJIA CPEIHUN YpOBEHb pUCKA U
TpeOyeT NanbHEHIIEero KOHTPOJIS.

Buvisoowr. TlpennoxkeHHast cTpaTeruss KOHTPOJS CIIY)KHT OCHOBOWM ISl JaJIbHEHIIEH pa3paboTKH,
TpaHcdepa U MaciiTabupoBaHUs TeXHOJIOrMU. CHUKEHHE PUCKA OCHOBAHO HA HKCHEPTHOM IIPOTHO3E U
TpeOyeT 3KCIIEPUMEHTAIbHOI0 IOATBEPKICHHSI TOCPEICTBOM U3MEPEHNUS COOTBETCTBYIOIUX KPUTHYECKUX
IIOKa3aTese KayecTBa.

Knwueswvie cnoea: mabdnemku, pacmumenbHvle IKCMPAKMbl, YNPAGIEHUE PUCKAMU, KOHMPOIb
rkauwecmsa, Ajania fruticulosa, Quality by Design, ouaepamma Hcukaswi, anaiuz 6uoo8 u nocieocmasull
OMKA308.
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CHEKTP PE3YJIbTATOB
TAPI'ETHOI'O MOJIEKVJIIAPHO-'EHETHYECKOI'O
TECTUPOBAHUSA I'EHOB SPINK1, PRSS1, CFTR, BRCA1 1
BRCA2: IIMVIOTHOE OIIUCATEJIBHOE UCCJIIEJOBAHUE

. A. Akujos!, /1. b. uMKyJa0B? *, B. M. MaabsipoB
X. A. Aknios!, /1. Bb. Ke KkyqaoB? ", B. M. Ma oB?
TlenTtp pasBuTHs MpoheCCHOHATBHON KBATU(PHUKAIIMA METUIIHHCKUX PAaOOTHUKOB
(panee TamKkeHTCKHI MHCTUTYT ycoBepiieHCTBOBaHUs Bpauei TamlYB), V30ekucran, TamkeHT
HYO «Kazaxcrancko-PoccHACKUIT MEAMIIMHCKUN YHHBEPCUTETY,
Kazaxcran, Aa1Marsl
* Koppecnonoupyrowuii agmop

AHHOTANUA

Axmyansnocmys. I'eneTudecke (pakTopbl UTPAIOT BAKHYIO pOJib B (POPMHUPOBAHUM HHIMBUIYaTBHOM
MIPEAPACIIONOKEHHOCTH K 3a00JI€BaHUSM TOJKETYI09HOM kene3bl. Bapuantel reHoB SPINK 1, PRSSI
n CFTR accommmpoBanbl ¢ paznmuyabiMu GopMmamu naHkpeatuta, Torna kak BRCA1 u BRCA2 umeror
3HaYeHUE MPEUMYIIECTBEHHO B KOHTEKCTE HACIEACTBEHHOW OHKOJIOTMYECKON MpeapacronokKeHHOCTH.
N3yyenue pe3yapTaToOB MOJEKYISIPHO-TEHETHUECKOTO TECTUPOBAHHUS B KIIMHUYECKOM MPAKTHKE MTO3BOJISET
OLICHUTH CTEKTP BBISIBISIEMBIX T€HETUYECKUX HAXOJOK U ONMPEIEIUTh HAMpaBlIeHUS JATbHEUITUX KIMHU-
KO-T€HETUYECKUX HCCIIEeIOBaHUII.

L]eny. OnucaTh CIEKTP M YACTOTY PE3YJbTaTOB MOJEKYJISIPHO-TEHETUYECKOTO TECTUPOBAHUS T'€HOB
SPINK1, PRSS1, CFTR, BRCA1 u BRCA2 B n1JIOTHOM KJIMHUYECKOW CEPUU MAIMEHTOB C pa3eIbHbIM
aHAJIM30M Ha YPOBHE YHUKAIbHBIX MMAllMEHTOB U BHITIOJHEHHBIX T€HETHUECKHUX MCCIIEIOBAHUMI.

Mamepuanvt u memoowi. [IpoBeieHO THUIOTHOE PETPOCIEKTUBHOE OINUCATENBHOE MCCIEOBaHHUE Ta-
ueHToB, oocnenoBanHbiXx B TOO «Menuentp — Paxar» (r. Anmatsl, Pecny6nuka Kaszaxcran) B 2021-
2022 rr. B ananu3 BKiItOYEHbI 14 yHUKaIbHBIX TAIUEHTOB U Pe3yJIbTaThl 16 MOJIEKYISIPHO-TEHETUYECKUX
uccnenopanuii: SPINK1 — 5, PRSS1 — 2, CFTR — 5, BRCA1/BRCA2 — 4. Ananu3 npOoBOJIUIH OTICIb-
HO Ha YpOBHE MAIlMEHTOB U OTAEIbHBIX UccienoBaHuii. KateropuanpHble MmoKazaTean MpeaCcTaBIeHbl Kak
n (%). na noneit paccuuThIBald TOYHBIE IBYCTOPOHHUE 95 % noBepuTenbHbIE WHTEPBAIBI 0 METOIY
Knonmepa—ITupcona. Craructuueckas oOpadboTka BeimojHeHa B R 4.5.2.

Pezynvmamer. Haxonku, THTEpIPETUPOBAHHBIE B UCXOIHBIX TJA0OPATOPHBIX 3aKITIOYSHHIX KaK acCOIH-
HMPOBAHHBIE C MOBBIIIEHHON BOCIPUUMYUBOCTHIO K TAHKPEATHUTY, BBISBICHBI Y 2 U3 14 nanuentos (14,3 %;
95 % 11U 1,8-42,8 %). B o0oux ciyudasx 3apeructpupoBan rerepo3urotsslii Bapuant SPINK1 p.Asn34Ser
(N34S). Cpenu nstu uccnenoanuii SPINK1 nannblil BapuanT BeisiBiieH B 2 ciydasx (40,0 %; 95 % AU
5,3-85.3 %). B uccnenoanusix PRSS1, CFTR u BRCA1/BRCA2 npyrue puck-accoruiupoBaHHbIe HAXO/I-
KM COTJIAaCHO UCXOIHBIM JIA0OPATOPHBIM 3aKITIOUEHHUSM HE 3apETUCTPUPOBAHBI.

Buvisoowvl. B nccnenoBaHHON MUIOTHON CEPUM €IMHCTBEHHON PHUCK-aCCOIMHUPOBAHHON T€HETHYECKOM
HaxoJKou sBysics rerepo3uroTHsid BapuaHnT SPINKI1 p.Asn34Ser. Manbiii 00bEM BBIOOPKH U HEOHO-
POTHOCTh T€HETHUYECKOr0 TECTHPOBAHUS OTPAHUYUBAIOT 0000IIEHNE Pe3yIbTaTOB U 00OCHOBHIBAIOT He-
00X0IUMOCTD TATbHEUIUX HCCIEA0BaHUN ¢ OOMbIIeH BRIOOPKOH, CTAaHIAPTU3UPOBAHHBIM T€HETHUECKUM
TECTUPOBAHUEM U OI[CHKOM reHOTUTI-(PEHOTUTTNIECKUX B3aUMOCBSI3EH.

Knrouesvle cnosa: nankpeamum, cenemuueckas npeopacnonodcennocms, SPINKI, PRSSI, CFTR,
BRCAI, BRCA2, p.Asn34Ser, monexynapro-eenemuieckoe mecmuposaHue.
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Beenenune

XpOHUYECKUH TAaHKPEATHUT MPEACTaBISIET OO0
nporpeccupytoiiee pudpoBocnanuTenbHoe 3a001e-
BaHUE IMOJKEIYJOYHOH Kene3bl, ((OpMUPOBAHHE U
TE€YEHHE KOTOPOrO OIPENEISIIOTCS CII0KHBIM B3au-
MOJIEWCTBUEM T'€HETHUYECKON IpPeIpacloiokeHHO-
CTH, (haKTOPOB OKPYIKAIOIIEH CPebl U TOBTOPHOTO
noBpekaeHus: Tkanu oprana [1; 2]. CoBpemeHHas
KOHIIeTIMST 3a00JIeBaHUs TMPEIoIaraeT, 4ro WH-
JTUBUJTyaIbHasi BOCIPUUMYHUBOCTD K MTOBPEKIACHUIO
MIOJIKETYJOYHON KeJe3bl CYIIECTBEHHO BIIMSET Ha
pa3BUTHE M IPOrPECCUPOBAHUE IATOJIOIMUYECKOTO
nporecca. B ¢Bs3u ¢ 3TUM MOJIEKYISIPHO-T€HETHYE-
CKO€ TeCTUPOBAHHE MTPHOOPETAET 0CO00E 3HAYCHHE
MIPY HACIICJICTBCHHBIX, PEUHUIUBUPYIONINX H HJIU-
onaTHYecKux (opmax MaHKpeaTuTa, a TaKKe MpH
HaJIMYUH CEMEWHOT0 aHaMHe3a 3a0oseBanus [1-3].

K HanbGonee u3yuyeHHbIM I'eéHaM, aCCOLIMUPOBAH-
HBIM C HaClEJCTBEHHON M MHOTO(AKTOPHOU Tpe/-
PacoJ0KEHHOCTBIO K IaHKPEaTUTY, OTHOCSTCS
PRSS1, SPINK1 u CFTR [2-4]. [Tatrorennsie Bapu-
anTel PRSS1, kogupyromiero kKaTHOHHBIA TPUIICH-
HOTEH, SIBJIAFOTCA YCTAHOBJICHHOW MPUYMHOMW psiia
Clly4aeB HACIEACTBEHHOIO IIaHKpeaTuTa, TOrAa
kak BapuanThl SPINK1 u CFTR xapakrepusyrot-
csi Oojee CIOXKHBIMU TI'€HOTUI-(EHOTUITNYECKH-
MU B3aUMOOTHOIICHUSMH W MOTYT BBICTYIaTh B
KauecTBe (DaKTOPOB MPEAPACIOIOKEHHOCTH WU
MoaudukaTopoB pucka [2-4]. Knununueckoe 3Ha-
YeHHE BBISIBJIEHHOTO BapHaHTa OIpPENEesseTCs] ero
(GyHKIMOHATBHBIM 3()(PEKTOM, 3UTOTHOCTBIO, COYe-
TaHUEM C JPYTUMHU T€HETUYCCKUMH M3MECHECHHSIMU
U B3aMMOJICHCTBHEM CO CpEIOBBIMH (PaKTOpaMHu.
CrnenoBarenbHO, OOHApyKEHHE N€HETUYECKOTO Ba-
pUaHTa, aCCOIMMPOBAHHOIO C PUCKOM IaHKpeaTu-
Ta, HE BCErja SKBUBAJCHTHO JOKa3aTeJIbCTBY €ro
CaMOCTOATEIbHON MPUYUHHOM POJIM Y KOHKPETHOTO
manuenTa [2-4].

Ocoboe mecTo cpeau TeHeTHYeCKHX (aKTo-
POB BOCHPUUMYHUBOCTH K TMAHKPEATUTY 3aHUMaET
SPINKI1, xoaupyroonmi maHKpeaTUYEeCKUH CeKpe-
TOPHBIA MHTHOUTOP TpuiichHa. OJHUM U3 HAHOO-
Jiee M3YYEeHHBIX BAapHUAHTOB siBisgeTcs p.Asn34Ser
(N34S), accoruupoBaHHBIM C TIOBBIIIEHHONH BOC-
MPUUMUYUBOCTHI0 K XPOHHUECKOMY MaHKPEaTUTy
[5; 6]. CoBpeMeHHBIE HCCIIEIOBAHUSI MOKa3bIBa-
0T, 4YTO TreHeThueckas apxutekrypa SPINKI-
aCCOLIMMPOBAHHOTO MAaHKPEaTHUTa BKJIIOYAET BapH-
aHTBl C PA3IUYHON BETMYHUHON (YHKIMOHAIHLHOTO
3¢deKkTa U TMEeHETPAHTHOCTHIO, a TPATUIIMOHHOE
OuHapHOE pa3/ieNieHNe TeHeTUYECKUX BapUAHTOB Ha
«TAaTOTEHHBIE» U «100pOKaYeCTBEHHbIE» HE BCETa
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aJIeKBaTHO OTPakaeT MX POJIb B CIOXKHBIX 3a0o0Je-
Banusx [5; 6]. [Toatomy SPINKI1 p.Asn34Ser ue-
Jecoo0pa3HO WHTEPIPETHPOBATH C YUETOM KIIHU-
HUYecKoro (eHoTuna, ceMelHOro aHamHe3a, CO-
MYTCTBYIOUIUX T'€HETUYECKUX (haKTOPOB U IOJHO-
Thl BBIIIOJIHEHHOTO MOJIEKYJISIPHO-TEHETHUECKOT O
UCCIIEIOBaHUS.

BaxXHbIM KOMITOHEHTOM T€HETHYECKOW Mpe-
PacMoI0KEHHOCTH K MaHKPEATUTy SIBIISIETCS TaKkKe
CFTR. KogupyeMmsblii THM reHoM 0es1ok obecreun-
BaeT TPAHCHIOPT XJIopuaa U OukapOOHATa U UTPaAeT
KJIIOYEBYIO pOJb B (POPMHPOBAHUU HOPMAIILHOTO
naHkpearnueckoro cexkpera [7; 8]. Hapymenue
¢yuxun CFTR moskeT moBbIIaTh BOCHPUHUMYH-
BOCTb K MMaHKpPEATUTY, OJIHAKO BEJIMYHMHA PUCKA He-
OJIMHAKOBA JJIsl PAa3JIMYHBIX T€HETUUYECKUX BApUaAH-
TOB. MeTaananu3 22 WCClIeJOBaHMI MOKa3al 000-
rameHue pspga CFTR-BapuaHTOB ¢ HapylleHHOMN
OnKapOOHATHON TPOBOJAUMOCTBIO CPEIM TAaIlUeH-
TOB C XPOHMYECKUM MaHKPEATUTOM [0 CPaBHEHUIO
C KOHTPOJIbHBIMU TPYyMIaMHu, PH 3TOM 3P (HEKT oT-
JIEJIbHBIX BAPUAHTOB CYIIECTBEHHO paszinyaics [8].
Taxum 006pa3oM, HHTEPIPETALUS KaK MOJTOKUTEIh-
HBIX, TaK ¥ OTPULATENIbHBIX PE3yIbTaTOB HCCIEN0-
Banusi CFTR nomkHa yuyuThiBaTh KOHKPETHBIN Ba-
pHuaHT, QyHKIUOHAIBHBIN 3P PEeKT 1 00BEM BBITIOIN-
HEHHOT'0 F€HETUYECKOI0 TECTUPOBAHMSI.

OtnensHyto rpynny npencrasisitoT BRCAL u
BRCA2 — rens! penapauuu JJHK, repmunanbubie
MaTOTE€HHbIE BAapUAHTBl KOTOPBIX HMEIOT 3Haue-
HUE JJI1 HACJEeACTBEHHON MpeapacroNokKeHHOCTH
K 3JI0KaYeCTBEHHBIM HOBOOOPA30BaHUSM, BKIIIO-
yasi pak MoJKeNya0uHou xene3nl [9]. X kinuHu-
KO-OMOJIOTMYeCKOe 3Hau€HUE OTIMYAeTCsl OT re-
HOB, CBSI3aHHBIX MPEUMYIIECTBEHHO C BOCIIPUUM-
YUBOCTHIO K MaHKpeaTuTy. l[losToMy pe3ynbTarhbl
uccinegosanus PRSS1, SPINK1 u CFTR, ¢ ognoit
croponsl, 1 BRCA1/BRCA2 — ¢ npyro#, 1OKHBI
MHTEPIIPETUPOBATHCS C YUETOM Pa3IMUHbIX KIMHU-
YECKHMX MOKA3aHUI 1 MEXaHU3MOB HACIIEICTBEHHON
MIPEIPACIIONOKEHHOCTH, a HE pacCCMaTPUBATHCS KaK
pe3yabTaThl OMOJIOTUYECKH OJHOPOAHOTO JHArHO-
CTHUYECKOI'0 TECTUPOBAHUS.

Jna KaszaxcraHa JONOJHHUTEIBHOE 3HAYEHUE
UMeeT MOMyJSUOHHAs BapuaOeIbHOCTh T'€HETH-
yeckuxX BapuaHToB. B uccrnenoBanuu Bulegenova
U COaBT. NPU MOJIEKYJISIPHO-TEHETUYECKOM aHa-
mm3ze CFTR y 58 manueHToB ¢ MyKOBHUCIMI030M
B Kazaxcrane ObUIO BBIABIEHO 28 pazIUYHbBIX Ba-
puantoB [10]. DT pe3yapTarbl JAEMOHCTPUPY-
10T pazHooOpasue crektpa CFTR-BapmanToB B
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HCCIIeZIOBAaHHOM Ka3aXxCTaHCKOM BEIOOPKE U OTUED-
KHMBAIOT OTEHIMAIbHOE 3HAaYEHUE MOIYJILIHOHHO-
ro KOHTEKCTa MPU HHTEPIPETAIUU T€HETUYECKUX
pesyibraTtoB [10]. BMecte ¢ TeM wucciemoBaHue
MIPOBOJIUIIOCH CPEU MALMEHTOB C MYKOBUCUUIO-
30M, MOATOMY IOJIyYEHHbIE JAHHbIE HE MOTYT He-
IIOCPEICTBEHHO DKCTPAIOJIUPOBATHCS HA TEHETUYE-
CKYIO IIPEIPACTION0KEHHOCTD K [TAHKPEATUTYy.

WNHTtepnperanus pe3yabTaTOB MOJIEKYJISIPHO-TE-
HETHUYECKOT0 TECTUPOBAHUS MPEICTABIIAET 0COOYIO
CIIO)KHOCTh B HEOOJBIIUX KIMHUYECKUX CEPUSX.
HeonunakoBble IOKa3aHUsA K MCCIECJOBAHUIO OT-
JEBHBIX T€HOB, PA3IUYHBIA 00BEM TECTUPOBAHUS
Y BBIIIOJIHEHHE HECKOJIBKUX MCCIIEIOBAHUN OJTHOMY
MAIUEHTY MOTYT CYLIECTBEHHO BIUSTH Ha HAOIIO-
JTa€Mbl€ YaCTOTbl TEHETUUECKUX HAXOJIOK. B Takux
YCJIOBHSIX IOJIy4EHHBIEC JOJU CIEAYET paccMaTpH-
BaTh MPEXkE BCErO KaK XapaKTEPUCTUKU KOHKPET-
HOM KIIMHMYECKOW CEpHM, a HE KaK OLEHKH IOIy-
JSILUOHHOM PAacHpOCTPaHEHHOCTH T'€HETUYECKHUX
BAPUAHTOB.

[MunoTHbIE KIMHUYECKUE UCCIIETOBAHUS M103BO-
JSI0T OXapaKTepU30BaTh CTPYKTYPY JOCTYIHBIX
MOJIEKYJISIPHO-T€HETUYECKUX JTAaHHBIX, ONPEAEIUTh
CIEKTP BBISIBIIEHHBIX HAXOJOK, OEHUTh CTaTUCTHU-
YECKYK HEONPEACIEHHOCTh MOJYYEHHBIX JOJIEN U
c(OopMHPOBATH OCHOBY JUIS MOCIEAYIOMIUX HCCIe-
JOBaHW C OOJIBbIIEH BBIOOPKOHM, CTaHIAPTHU3UPO-
BaHHBIM TCHETHMUYECKUM TECTUPOBAHUEM W JCTAIb-
HOM XapaKTEepUCTUKON KIMHUYECKOro (eHOTHUIA.
[Ipu HaNMYMKM HECKOJIBKUX T€HETUYECKUX UCCIIE0-
BAaHUI y OJIHOTO MAIlMEHTa MPUHLIUIHUAIBHO BaXKHO
pasrpaHW4YMBaTh aHAIW3 Ha YPOBHE YHUKAJIBHBIX
MAIMEHTOB U Ha YPOBHE OT/ICIHHBIX BBHITOJTHEHHBIX
HCCIe0BaHUM, TOCKOIbKY CMEIIEHHE ITUX €IUHULL
HAOIIO/IEHUSI MOXET MPHUBOJUTH K HEKOPPEKTHBIM
YaCTOTHBIM OLIEHKAM.

L]env uccneoosanus — onucaTh CIEKTP U 4acTo-
Ty pPE3yJbTaTOB TapreTHOrO0 MOJIEKYJISIPHO-TEHE-
Tudeckoro tectupoBanusi reHoB SPINK1, PRSSI,
CFTR, BRCA1 u BRCA2 B nMIOTHOM KIMHUYE-
CKOM CEepUH C PA3LCIIbHBIM aHAJIM30M Ha YPOBHE
YHUKQJIbHBIX TAIMEHTOB W BBHITIOJIHEHHBIX TEHE-
TUYECKUX HCCIEAOBAHUN M OLIEHUTh CTATUCTHYE-
CKYIO HEONpEeIeIEHHOCTh MOJYYEHHBIX JI0JIeH C
WCIIOJIb30BAaHUEM TOYHBIX 95 % J0BEpUTENBHBIX
HMHTEPBAJIOB.

Marepuanbl 1 MeTOAbI

[IpoBeneHO NMUIIOTHOE PETPOCIEKTUBHOE OIH-
caTelbHOE MCCIEIOBAHUE PE3YyJIbTaTOB MOJIEKY-
JIIPHO-T€HETUYECKOT0 TECTUPOBAHUS IALIMEHTOB,

o0cnenoBanHbelx B TOO «Menuentp — Paxam» (T.
Anmarel, Pecrybnmuka Kazaxcran) B 2021-2022 rr.

B nccnenosanne Bonun 14 manueHToB, 1 KO-
TOPBIX ObUTH TOCTYIIHBI Pe3yIbTaThl 16 MONIEKyIsIp-
HO-I'€HETUYECKUX UCCIENOBaHUMN. Y IBYX INAlUEH-
TOB UMEIIUCH Pe3yJIbTAaThl UCCIEI0BAaHH O0iee ueM
OJIHOTO TeHa. B ¢BsI31 ¢ 3TUM aHaJIN3 IPOBOAWIIN Ha
JIBYX YPOBHSX: HA YPOBHE YHUKAJIbHBIX MAIUCHTOB
(n = 14) u Ha YpOBHE OTAETHHBIX MOJEKYJISIPHO-TE-
HETHYeCKHX uccnenaoBanuii (n = 16). Ilpu pacuére
[IOKa3aTesIed Ha YPOBHE MAllMEHTOB [IOBTOPHBIE 3a-
IIACH OJTHOTO MMAIIMEHTA HE YYUTHIBAJIACH.

HccenenoBanue HOCUIIO TUJIOTHBIN U ONTUCATENb-
HbI xapakrep. [lodyueHHble moka3aTenu xapakre-
PU3YIOT UCCIIEOBAHHYIO KIIMHUYECKYIO CEPHUIO U HE
paccMaTpUBaIUCh KaK OLEHKH PACIpPOCTPaHEHHO-
CTH F€HETUYECKUX BApUAHTOB B 001LIEH MOMYJISIUH.

Kpumepuu exniouenus:

- Bo3pact 18 et u crapiie;

- HAJINYME KJIMHUYECKUX MOKA3aHUM K MOJIEKY-
JSIPHO-TEHETHYECKOMY 00CIIeI0BaHHIO;

- HaJIM4Me pe3ynbTaTa UCCIeq0BaHUs KaK MUHHU-
MyM OJIHOTO M3 aHanm3upyembix reHoB: SPINKI,
PRSS1, CFTR, BRCA1 nnu BRCA2;

- UH(GOPMHUPOBAHHOE COTJIACHE HA MPOBEJCHUE
MOJIEKYJIIPHO-TEHETUYECKOT0 UCCIICIOBAHHUS.

Kpurepnn ncxirodyeHus:

- Bo3pact mutauie 18 ner;

- OTKa3 OT IPOBEACHHS MOJIEKYJIIPHO-T€HETHU-
YEeCKOT0 HCCIICJIOBAHMS WIHM MOAMHCAHUS HH(OP-
MHUPOBAHHOT'O COIJIaCHsl;

- OTCYTCTBHE JOCTYIIHOTO PE3yJbTaTa I'€HETH-
YECKOI'0 TECTUPOBAHUS;

- HEBO3MOKHOCTb MOTYYEHHsI OMOJIOTHYECKOTO
Marepuaia AJjig IpPOBEICHUs MOJIEKYJIIPHO-T€HETH-
YECKOI'0 UCCIIEI0BaHUS.

[TanvieHTsI € OTpPULATEIBHBIMM pPE3YyJIbTATA-
MU TE€HETHMYECKOr0 TECTHMPOBAHUS W3 aHAIu3a He
HCKJIIOYAITUCh.

MonexynapHo-eeHemuueckoe Ucciedo8anue

MarepuanoMm s MOJEKYJISIPHO-T€HETUYECKO-
ro HUCCIENOBaHMs CIyXujia mnepudepudeckas Be-
HO3HasA KpoBb. [locie nomaydeHus: OMOIOTrHIECKOTO
Marepuaia npooauiu Beaenenue JIHK u onenky
KauecTBa 00pa31oB. AHAIN3 BBIMOIHSIA METOJaMU
nmoJIMMepa3Hoi 1enHoi peaknuu (manee — I1LP),
OTHMCAHHBIMH HUXKE ISl COOTBETCTBYIONINX HabO-
POB PEAreHTOB.

B ananu3 BKIIOYEHBI PE3yNbTATBl HCCIEN0-
Banus redHoB SPINKI1, PRSS1, CFTR, BRCAI
nu BRCA2. Bcero mnpoanamuzupoBano 16
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MOJIEKYJISIPHO-T€HETHUECKUX uccae0BaHUM:
SPINK1 — 5, PRSS1 — 2, CFTR - 5 u BRCAL1/
BRCA2 —4.

JI71s1 BBISIBIICHUSI OT/EIBHBIX TEHETHYECKUX Ba-
puanToB reHoB SPINK1, PRSS1 u CFTR merogom
amnenb-crieruuyeckoi TP (AC-ITLP) ucnomns-
30Banu Habopel peareHTOB «SNP-skcmpecc-PB»
npousBogutens OOO HIID «Jlurex», Poccus.
AHnanu3 mpoBoawiaud Ha amiuMdukatope Rotor-
Gene Q2 (QIAGEN, I'epmanws).

JI71s1 Ka4YeCTBEHHOTO BBISIBIICHUSI MyTalui B Te-
Hax BRCA1uBRCA?2 ucnons3oBanu Habop peareH-
ToB «BRCAL,2-nmuarnoctuka» (OO0 «Tectl'en»,
Poccust), npeaHa3sHaueHHBbIH 1715 TPOBEIEHUS MYJIb-
turiekcHor [IP B pexume peasbHOro BpeMEHH
C MOCJENYIOWENH NeTEeKIHe U aHaJIu30M KPUBBIX
mnaBneHus. MccnenoBanue npoBOoAMIN HA aMIUIH-
¢ukatope DTprime (JJHK-Texunomnorus, Poccus).

HcTouHnKkoM MONEKYJISIPHO-TEHETHUECKUX JTaH-
HBIX CITYKUJIM Ja00paTOpHbIE 3aKIIOUEHHUs, COIep-
Kaluecs B MEIUIIMHCKON TOKYMEHTAllUU MalueH-
ToB. Jlnsi aHanu3a perucTpupoBaId HUCCIEIOBAH-
HBII T'€H, BBISIBJIEHHbI T€HETHYECKUI BApUAHT WIIH
OTCYTCTBHE BBISBICHHBIX M3MEHECHHM, 3UTOTHOCTH
MIpU HAJIMYUU COOTBETCTBYIOLIEH HMHpOpManuu U
1ab0paTOPHYIO0 HHTEPIIPETAINIO Pe3yIbTaTa.

CamocrosiTenbHasi PETPOCIEKTUBHAS PeKJIac-
cuuKanus BBISBICHHBIX BapHUAaHTOB II0 KpHUTe-
pusim American College of Medical Genetics and
Genomics/Association for Molecular Pathology
(ACMG/AMP) ne mpoBoaunace. [l HacTOSIIETo
aHaJIM3a UCTI0JIb30BAJIM UHTEPIIPETAIUIO, IPECTaB-
JICHHYIO B UCXO/IHBIX JJA0OPATOPHBIX 3aKITIOUCHUSIX.

Bapuant SPINK1 p.Asn34Ser (N34S) B rere-
PO3UTOTHOM COCTOSIHUM YUWTBHIBAJIM KaK PHUCK-ac-
COLIMMPOBAHHYIO HAaXOJIKY, TOCKOJBKY B UCXOIHBIX
nabOpaTOPHBIX 3aKITIOUYCHUSX OH OBLI HHTEpIpe-
TUPOBAH KaK BapHUaHT, aCCOIMUPOBAHHBINA C MOBBI-
MIEHHON BOCTIPUMMYHUBOCTHIO K TAHKPEATHTY.

Samucun  «Asn34Asn» g SPINK1 wu
«Argl122Arg» nns PRSS1 B ucxoansix abopatop-
HBIX 3aKJIOYEHUSX, a TaKKe OTpUIIATENIbHbIE pe-
synbTathl uccnenoBannii CFTR u BRCA1/BRCA2
VYUTBIBAIM KaK OTCYTCTBHE 3apeTUCTPUPOBAH-
HOW PHUCK-aCCOLIMMPOBAHHOW HAXOJIKW B Tpee-
J1aX BBIMIOJIHEHHOTO MOJIEKYJISIPHO-TEHETHYECKOTO
HCCIIeOBaHUS.

OTpunatenbHbId ~ pe3yJbTaT  MOJICKYJIAp-
HO-T€HETHYECKOI0 HCCJIEeI0OBaHUSl HE paccMaTpu-
BaJIM KaK IIOJIHOE HWCKIIOYEHUE TeHEeTHUYECKOM
MIpeIpacioI0KEHHOCTH.
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Ucxoowl uccnedosanus

OCHOBHBIM IOKa3aTeJIeM Ha YPOBHE MAIMEHTOB
SIBJISLIACH J0JIS1 YHUKAJIBHBIX MAIIUEHTOB, Y KOTOPBIX
ObLTa BBISIBIIEHa KAK MUHUMYM OJIHA T€HETHYECKas
HAXOJKa, UHTEPIPETUPOBAHHAS B UCXOJIHOM J1ab0-
PATOPHOM 3aKJIIOUYEHUHU KaK KJIMHUYECKU 3HAUMMast
WJIM aCCOLIMMPOBAHHAS C MOBBIIICHHOW BOCIIPUUM-
YUBOCTHIO K 3200JI€BAHUIO.

JlOoTONIHUTENBHO OLEHUBAIM  pacHpeesieHre
BBITIOJTHEHHBIX MOJIEKYJISIPHO-T€HETUYECKHX HCClle-
JIOBaHHI 1O I€HaM W YacTOTY BBISBICHHBIX HaXoO-
JIOK JUISI KQXI0T0 UCCIIEJOBAHHOTO TeHA.

Jns ananu3a Ha ypoBHE MAIlMEHTOB 3HAMEHA-
TEJIeM SBISJIOCh YWCIO YHUKAIBHBIX TAIUEHTOB
(n = 14). Ilpu aHanu3e pe3yibTaTOB OTACIBHBIX
TE€HOB 3HAMEHATEJIEM CIIYKHIIO (PaKTHUECKOe YUCIIO
BBITIOJIHEHHBIX HCCJIEAOBAHUI COOTBETCTBYIOIIETO
reHa. JlomogHUTENBHO PACCUUTHIBAIIN JIOJIO TE€HE-
TUYECKUX HAXOJOK OTHOCUTEIHHO OOIIEro 4mcia
BBITIOJTHEHHBIX MOJIEKYJISIPHO-T€HETUYECKHX HCClie-
noBaHuit (n = 16).

Cmamucmuyeckuii ananus

CrarucTruueckuil aHaJiu3 MPOBOAMIA OTAEIb-
HO Ha YPOBHE YHUKAJIBbHBIX MAIIIEHTOB U Ha yPOB-
HE BBINOJHEHHBIX MOJEKYJISIPHO-TEHETHYECKUX
HUCCJIENOBAHUIM.

KonuuecTBeHHble MOKa3aTenu MPEACTaBISIIN B
BHJIE€ CPEJIHETO 3HAUYCHUSI U CTAaHAAPTHOTO OTKJIOHE-
Hus (M = SD), a Taxke MeuaHbl U MEXKBAPTUJIIb-
Horo pa3maxa (Me [Q1; Q3]). KareropuansHbie mo-
Ka3aTelu MPeICTaB/sUId B BHUJIE a0COTIOTHBIX 3HA-
YEHUU U OTHOCUTENIBHBIX 4acToT — N (%).

s oneil reHeTU4eCKUX HaxXOJOK pacCUUTHI-
Balld JIBYCTOpPOHHHE TO4YHBIE 95 % moBepuTelb-
Hble HUHTEpBaiIbl N0 merony Kionmepa—Ilupcona
(Clopper—Pearson). [1pu ananuse oTie1bHBIX TEHOB
JIOBEPUTENIbHbIE MHTEPBAJIbl PACCUUTHIBATN OTHO-
CUTEIIBHO YKclia (PaKTUYIEeCKH BHIMIOTHEHHBIX HCCIIe-
JIOBAaHUW COOTBETCTBYIOIIETO T'eHA.

YuuteiBas NUIOTHBIN XapaKTep UCCIEI0BaHUA,
MaJiblii 00bEM BBIOOPKH (n = 14) 1 HaTU4KE TOIBKO
JIBYX TAlMEHTOB C BBISBICHHBIMU T€HETUYECKUMU
HAXOJKaMH, CTATUCTUYCCKUI aHaIu3 ObLI OrpaHu-
YEH OIKCaTEeNIbHBIMU MeTOJaMi. MHOT0(aKTOpHBII
perpeccuonHblii aHanmu3, ROC-ananu3 u nocrtpo-
€HHE TPOrHOCTHUYECKHX MOJeNed He MPOBOIUIH
BCJIE/ICTBHE HEJOCTATOYHOTO YUCIIa HAOIMIOICHUH 1
COOBITHIA JUTS TIOJTYYEHUS] YCTONYHUBBIX CTATUCTHYE-
CKHX OIICHOK.

OTcyTCTBUE BBISBIICHHBIX HM3MEHEHHH B OT-
NENbHBIX TE€Hax He MHTEPHpPeTUPOBaIN  Kak
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JI0Ka3aTeNbCTBO OTCYTCTBHS COOTBETCTBYIOIIEH Te-
HeTudeckor accouuanuu. [lomydyeHHble pe3ynbra-
Thl XapaKTEPU3YIOT HCKIIOYUTEIHHO HCCIEIOBaH-
HYI0 KIIMHUYECKYI0 CEPHUI0 U HE SKCTPANOIUpPOBa-
JUCh Ha OOIIYO MOMYJISAIHUIO.

Cratuctuueckyto o0pabOTKy OaHHBIX IMPOBO-
JIAIA C HMCIOJIb30BAHUEM SI3bIKa CTATHCTHYECKOIO
nporpamMmMupoBanusi R Bepcuu 4.5.2 B uHTErpupo-
BaHHOU cpeze pa3pabotku RStudio IDE Bepcum
2026.1.1.403. Tounsle aBycTopoHHUE 95 % noBe-
pUTENbHbIE UHTEPBAIBI JIsi ONHOMUATIBLHBIX TONeH
paccuutheiBasii MeToioM Kionmepa—ITupcona.

Omuueckue acnexkmeol

HccnenoBanue mpoBOAMIOCH B COOTBETCTBHH C
ATUYECKUMH TMPUHIUIAMH XeJTbCUHKCKON JeKia-
paunu BceMHupHOW MEOUMUMHCKOW acCOLMalUM U
TpeOOBaHUSAMU MO OOECIICUCHUI0 KOH(DUICHITNAb-
HOCTH MEJIMIIMHCKON 1 TeHETUYeCKO nHPOopMaIuu
Y4aCTHUKOB UCCIICTOBAHHS.

[IpoTrokon wuccienoBaHusi ObLI pPacCMOTpPEH
u onoOpen JIOKanbHBIM JTUYECKUM KOMHTETOM

Hekommepueckoro — ydpexaenus oOpa3oBaHUS
«Kazaxcrancko-Poccuiickuii MEeIMLIMHCKUAN YHU-
BepcUTeT», Mpotokos Ne 39/255 ot 23 urons 2026
roja.

B ananu3 BKIIOYAIUCh OOC3IIMUECHHBIC KIWHH-
yeckue u jJaboparopHeie naHHbie. [lepcoHanbHbIE
UACHTU(DHUKATOPHI MAIMEHTOB HE HCIOJIB30BaIUCh
npu (GOPMHUPOBAHUH AHATUTUYECKON 0a3bl TaHHBIX.
Pe3ynbrarel uccnenoBaHusl aHAIM3UPOBAIUCH U
MPEACTABISUINCH B arpErUPOBAaHHOM BUJE, UCKIIIO-
YarolleM BO3MOXKHOCTb HJICHTU(UKALUU OTACIb-
HBIX ITaIlUCHTOB.

PesyiabTarhl

B ananu3 BximtodeHsl 14 yHUKaJIbHBIX MAlM-
€HTOB, Y KOTOPBIX B OOIIEH CIOKHOCTU OBLIO BBI-
MOJIHEHO 16 MOJEeKyISIpHO-TeHETUUECKUX HCClie-
noBanuii. Myxuunnsl coctaBunu 10 (71,4 %), sxeH-
mmHbl — 4 (28,6 %). CpeaHuii Bo3pacT MalyueHToB
coctaBuia 64,3 + 13,2 roga. Meauana Bo3pacra co-
craBuna 63,5 [57,0; 73,8] rona, auana3on — 36—84
rona (tabmuma 1).

Taouauna 1. XapakTepucTuka NUJIOTHON KIMHUYECKOU CEpUU

IMoka3areanb 3Havenne
VHUKaIbHBIC ITAIIUEHTHI, N 14
Bospacr, cpennee + SD, ner 64,3+ 13,2
Bospact, menuana [Q1; Q3], net 63,5 [57,0; 73,8]
Bospacrt, nuanazow, et 36-84
Mysxuunsl, n (%) 10 (71,4 %)
Kenmmner, n (%) 4 (28,6 %)
[TanmenTs! >1 KIMHUYECKH 3HAYUMOM HaxoAKoH, n (%) 2 (14,3 %)
Tounsiit 95 % JIM nonu mamueHTOB ¢ HaXOAKOM 1,8-42,8 %

Hcmounux: cocmasneno asmopamu. llpumeuanue: mepmun «KIUHUYECKU 3HAYUMAS HAXOOKA» UCNOTb-
3yemcsi @ COOMeemcmauy ¢ UCXOOHOLL 1a00pamopHol UHmepnpemayuell U 6 OGHHOU cepuu 0003Havaem
puck-accoyuuposannwiti sapuanm SPINKI p.Asn34Ser; camocmosmenvrnasn xknaccugurxayus no ACMG/

AMP He nposoounace.

Pacnipenenenue uccnenoBanuii mo reHam ObLIO
geomuHakoBbIM: SPINK1 u CFTR wuccinenoBanuice
mo 5 pa3 (mo 31,25 % oT Bcex HCCIEeNOBaHUN),
BRCA1/BRCA2 — 4 pa3za (25,0 %), PRSS1 — 2 paza
(12,5 %) (pucynoxk 1). D10 pacnpesenenue oTpaxa-
€T CTPYKTYPY JIOCTYITHBIX Ta0OPATOPHBIX JTAHHBIX
HE SIBIIICTCSl TU3aifHOM COaJaHCHPOBAHHOTO CPaB-
HUTEJIBHOTO UCCIICIOBAHMSI.

Xotst Obl OJHA HAXOJKa, HHTEPIPETUPOBAH-
Hasi B MCXOJIHOM JIaOOPAaTOPHOM 3aKITIOYCHHH KaK

KJIMHWYECKH 3Ha4ynMas, Oblla 3aperucTpupoBaHa
y 2 u3 14 yHukanbHbIX nauueHToB — 14,3 % (Tou-
el 95 % U 1,8-42,8 %). Ha ypoBHe oTneinb-
HBIX UCCIICIOBAaHUN TTOJIOKUTEILHBIMU OBUTH 2 W3
16 — 12,5 % (95 % AU 1,6-38,3 %). Ob6e Haxonku
otHocwiuch K reny SPINKI1 u npencrasnsiiu co-
6oit p.Asn34Ser (N34S) B reTepo3UroTHOM COCTO-
sHUH. Takum 00pa3om, Cpeau MITH UCCIIEeTOBAHUN
SPINK1 nons takux pesynbraTtoB cocraBuia 40,0
% (2/5; 95 % AN 5,3-85,3 %). B Tp€x ocTampHBIX
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3akmoyeHusax mo SPINKI1 Obut ykazan pesynbraT
Asn34Asn; KIMHUYECKM 3HAa4YMMas HaxoJKa He
3apEerucTpUpOBaHa.

B nByx wuccnenoBanusix PRSSI1 ykazan pe-
3ynbTar «Argl22Arg», UHTEpIPETUPOBAHHBIN KaK
OTCYTCTBHE KIMHMYECKHM 3HAUMMON MyTanuu. Bo
Bcex AT pesynbrarax CFTR u ueTsIpéx pesyiib-
tatax BRCA1/BRCA2 xnMHUYECKH 3HAYUMbIE

M3MEHEHHUsl B TPEJCTABICHHBIX TaOOPATOPHBIX 3a-
KIIIOYEHHSX HE BBISABICHBI. [Ipu 3TOM HyneBas Ha-
OnrolaeMasi 4acToTa HE O3HAdaeT OTCYTCTBHE Ha-
XOJIOK 3a TMpe/esaMH UCCIIEeIOBAaHHOW Cepuu: h3-3a
MaJbIX 3HAMEHATEeJIeH BEpXHHE TPAHUIBI TOUYHOTO
95 % JUW cocraBunu 84,2 % nns PRSSI, 52,2 %
111 CFTR m 60,2 % niis BRCA1/BRCA?2 (tabnuna
2; pUCYHOK 2).

Pacnpeneﬂeﬂue MOJIEKYJ/IAPDHO-T€EHETHYECKHX HCCJ'IE}IOBHHI/Iﬁ I10 T€éHaM

SPINK1 5
CFTR A 5
BRCA1/BRCA2 A 4
PRSS1 A 2
0 1 2 3 4 5

KonnuectBo I/ICCﬂe,E[OBaHI/Iﬁ

Pucynok 1. Pactipeenenue MOIEKyJIIPHO-TEHETUYECKUX UCCIIEIOBAHUI IO TeHAM
Hcmounuk: cocmasneno asmopamu

Tabauua 2. Pe3ynbraTsl MOJIEKYJISIPHO-TEHETUYECKUX UCCIIEIOBAHM O TeHaM

Ten n uccie- 32 engi“?'::;ﬂ“bm Kuannnyeckn Tounsiit 95 %
JIOBaAHUM P PHp 3HauMMBble, n (%) AN
pe3yJbTar

p-Asn34Ser (reTeposurora), n=2; o B o

SPINK1 5 Asn34Asn, n=3 2 (40,0 %) 5,3-85.3 %
PRSSI1 2 Argl22Arg, n=2 0 (0,0 %) 0-84.,2 %
CFTR 5 «HE O6HapY)KeI;0:/(5)TpI/ILlaTeJILHO», 0.(0.0 %) 0-52.2 %
BRCA1/BRCA2 4 «OTpHULIATENILHO», N=4 0 (0,0 %) 0-60,2 %

Bcero 16 — 2 (12,5 %) 1,6-38,3 %

Ilpumeuanue: KIUHUYECKASA 3HAUUMOCTb NPUBLOEHA CORNACHO UCXOOHBIM 1AOOPAMOPHBIM 3AKIIOYEHUAM,
camocmosmenvras knaccupurayus sapuarnmos no ACMG/AMP ne npogoounace.
Hcmounux: cocmaeneno asmopamu.
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KnuHanuyecky 3HaUMMBbIe HAXO0JAKH I10 HCC/IeJ0BAHHBIM I'eHdaM

ToukuY — O1|eHKa JI0JIH; TUHUM — TouHbIi 95% [TU Clopper—Pearson

SPINK1 A I O

! 2/5 (40.0%)

CFTR{ ©

| 0/5 (0.0%)

BRCA1/BRCA2 { ©

! 0/4 (0.0%)

PRSS14 ©

I 0/2 (0.0%)

0% 20% 40%

60% 80% 100%

HoJist uccnefoBaHui C KJIMHAYECKH 3HAaUYMMOM HaxoAKou, %

Pucynok 2. Jlons uccnenoBanuii ¢ KITMHUYECKU 3HAYMMON HAXOKOM
u TouHbIe 95 % moBepurensHbie HHTEpBaBI Clopper—Pearson
Ipumeyanue: mepmun «KIUHUYECKU 3HAYUMAS HAXOOKA» UCNONb3YEMCs 8 COOMBEMCMEUU C UCXOOHOU
J1abopamopHou unmepnpemayuetl U 8 OaHHOL cepuu 0003Ha4vaem pUcK-acCoyuupoOBaHHblil 6APUAHMN
SPINK1 p.Asn34Ser; camocmosamenvuas knaccugpurayus no ACMG/AMP ne nposoounace.
Hcmounuk: cocmasneno asmopamu.

Oobcyxaenue

OCHOBHBIM pe3yJIbTATOM HACTOSILErO MUJIOTHO-
IO MCCIIEJJOBAHMS CTAJIO BBISBIEHUE JBYX I'€TE€pO-
3urotHbix BapuanToB SPINK1 p.Asn34Ser (N34S),
KOTOPBIE B HCXOTHBIX JIAOOPATOPHBIX 3aKITIOYCHUSAX
ObUIM MHTEPIPETHPOBAHBI KaK HaXOJKH, aCCOLUH-
pPOBaHHBIE C IOBBIIIEHHOW BOCIIPUUMYHMBOCTBIO K
naHkpeaTuty. Ha ypoBHE yHUKalIbHBIX MAllUEHTOB
TaKue HaXOJKU ObUIN 3apeTUCTPUPOBaHbI y 2 u3 14
obcnenoBanHbIX (14,3 %), a cpeu MATH BBHITIOTHEH-
HbIx uccnenoBanuii SPINK1 B 2 ciygasx (40,0 %).
Bwmecrte ¢ TeM mocienHee 3HaAU€HHUE CIIELYET pac-
CMaTpUBATh MCKIIIOUUTENBHO KaK XapaKTEPUCTHKY
HCCIIE0BAaHHOW KiMHU4YecKkou cepun. lllupoxui
TouHbli 95 % noBepuTenbHbIN nHTEpBa (5,3—85,3
%) OTpa)kaeT 3HAUYUTEJIbHYIO CTaTUCTUYECKYIO He-
OTpeNIeIEHHOCTh, OOYCJIOBJICHHYIO MallbIM YHC-
JIOM HaOMIOEHUH, U HE TO3BOJISIET SKCTPArOiu-
pOBaTh MOJYYCHHYIO 4acTOTy Ha OoJiee MIHPOKYIO
MOMYJIALHIO.

IlosrydeHHBIN pe3ysbTaT NPeACTaBIAET HHTEPEC
B KOHTEKCTE COBPEMEHHBIX NPEACTABICHUN O POIU
SPINK1 B reHeTnueckoil BOCHPHUMMYUBOCTH K

nankpearury. SPINK1 koaupyer mankpeaTuueckuit
CEKPETOPHBIH MHTUOUTOpP TPUIICUHA, BBIMOIHSIIO-
HIMH 3aIIUTHYIO QYHKIUIO 32 CYET MHTUOMPOBAHUS
MIPEXIEBPEMEHHO aKTUBUPOBAHHOTO TPUIICUHA [5].
I'enetnueckue Bapuantsl SPINK1 acconumpoBansl
C XpOHHYECKHM MaHKPEaTUTOM, OJHAKO WX (yHK-
[UOHATBHBINA 3PQEKT, MEHETPAHTHOCTh U KIWHU-
Yyeckas 3HaYMMOCTh HEOIMHAKOBHI [5; 6]. Hapsny c
PRSS1 u CFTR, SPINK1 oTHOCHTCS K OCHOBHBIM
reHam, pacCMaTpUBaEeMbIM MPU MOJIEKYJIIPHO-TE€HE-
TUYECKOW OLIEHKE HACJIeICTBEHHBIX U UMONATHYE-
ckux (hopm nmankpearurta [3; 4].

Ocoboro BHUMaHHA 3aCIyXHBaeT OOHapy-
JKEHHBbI B Hacrosimend cepun BapuaHT SPINKI
p.Asn34Ser (N34S). CoBpeMeHHBbIE MOIEKYISp-
HO-T€HETUYECKUE JIaHHBIE CBUJECTEIBCTBYIOT O
cnoxHou apxurekrype SPINK1-accounnpoBanHoro
MaHKpeaTUuTa M I[OKa3bIBAIOT, YTO KIMHUYECKOE
3HAYEHUE OTAETHHBIX BAPMAHTOB HEOOXOIMMO pac-
CMaTpUBaTh B KOHTEKCTE BEIMYUHBI UX (DYHKIHO-
HaJILHOTO 3(PQeKTa, MEHETPAHTHOCTU U CBA3aHHBIX
reHeTHYecKkux m3MeHeHui. s p.Asn34Ser cyie-
CTBEHHOE 3HAYEHHE MMEET CBA3AHHBIN raruioTHN U

125



AKTYAJIBHBIE ITPOBJIEMbI TEOPETUYECKOW 1 KIIMHUYECKOM MEJIULIMHBL, Ne3 (53) 2026

PETYJIATOPHBIN KOHTEKCT, YTO OIPAaHUYMBAET BO3-
MOXXHOCTh MHTEpIIPETalMi caMoro (akra reTepo-
3UIOTHOT'O HOCUTEILCTBA KaK JOCTATOUHOTO JOKa3a-
TEJIHCTBA MOHOT€HHOM MTPUUMHBI 3a00J1eBaHus [5; 6].

ITosToMy B HacTosmield paboTe CO3HATEIBHO
HE HUCIOJIb3YETCSl TEPMUH «IIPUUYMHHAS MYTaLUs»
npumenutenbHo kK SPINKI1 p.Asn34Ser. Bonee
KOPPEKTHBIMH  TIPEJICTABISIOTCS  (POPMYITHPOBKH
«PHUCK-aCCOLIMMPOBAHHASA HaXO0/Ka» WIN «BApUAHT,
aCCOLIMMPOBAHHBIA C IMOBBILIEHHOW BOCIPUMMYH-
BOCTBIO». Tako# MoAXoH COraacyercst ¢ COBpEMEH-
HBIMU TIPEACTABICHUSMHU O CI0XHOCTU Kiaccugu-
karuu SPINK1-BapuantoB [6]. Kpome Toro, 06-
mienpuHsaTeie pekomengamun ACMG/AMP npen-
YCMaTpUBAIOT OLIEHKY COBOKYIIHOCTH Pa3IMUYHBIX
KaTeropui 10Ka3aTelbCTB IPU UHTEPIPETALUH T10-
ClIe10BaTeNbHOCTHBIX BapuaHToB [11]. Ilockonbky
CaMOCTOSITeNIbHAsT PETPOCIIEKTUBHAS PEKIACCU(H-
Kalus OOHApyXEHHBIX BAapHAHTOB 0 KPUTEPHUSIM
ACMG/AMP B HacTosIeM UCCaeA0BaHUU HE TIPO-
BOJIMJIACH, COXPaHEHHE HCXOJHON J1abopaTOpHOIL
MHTEpIpEeTalluy Tpe/CTaBiIsAeTcs] Hanboiee MeTo-
JIOJIOTUYECKU KOPPEKTHBIM ITOJIXOJIOM.

B nByx BemosHeHHbIX ucciaeaoBanusx PRSS1
KJIMHUYECKH 3HAYUMBIX WM3MEHEHHH 3apeructpu-
poBaHO He ObUT0. OAHAKO 3TOT pe3ysbTaT He MOo-
3BOJISIET CJeNIaTh BbIBOJ O HU3koW posnu PRSSI1 B
uccinenyemMon kinHudecko mnomynauuud. PRSSI
SIBJIIETCS. OJJHUM U3 KIIFOUEBBIX T€HOB HACJIEICTBEH-
HOIO NaHKpeaTHTa, a W3MEHEHMs, BIIMAIOLINE Ha
KOJINYECTBO MM AKTUBHOCTh KATMOHHOTO TPHIICHU-
HOTEeHA, CIIOCOOHBI U3MEHATH PUCK 3a001eBanus [3;
4]. Cucrematnyeckuii 0030p ¥ OBTOPHBIN aHAIN3
FEHETUYECKUX M JKCHEPUMEHTANbHBIX HCCIEH0-
BaHUIl TaKKe MPOAEMOHCTPUPOBAIN B3aUMOCBSA3b
Mexy 1030i1 reHoB TpurcuHorena PRSS1/PRSS2
U PUCKOM IaHKpeatura [12].

CnenoBarenbHO, OTCYTCTBHE 3aperUCTPUPO-
BaHHOTo mnaroreHHoro BapuaHta PRSS1 B nByx
UCCIIEIOBAaHMSX HACTOAILIEH Cepuu XapakTepusy-
€T TOJbKO 3T KOHKPETHBIE pe3yJIbTaThl U HE I0-
3BOJISIET OLIEHUTh pacnpocTpaHéHHOCTh PRSSI1-
accOLMMPOBAaHHOTO naHkpearura. [lpu crtonp ma-
JIOM YUCJIE€ UCCIIEI0BAaHUIN OTPULIATEIbHBINA PE3YIib-
TaT HE JIOJDKEH paccMaTpUBAThCs KaK J10Ka3aTellb-
CTBO OTCYTCTBHUSI COOTBETCTBYIOILEH T'€HETHUECKON
IIPEPACIOI0KEHHOCTH.

AHanornyHas ~ OCTOPOXXKHOCTb  HEO0OXO/H-
Ma Tipu uHTeprpetanuu pe3yiabratoB CFTR.
B  Hacrosmei cepuum  KIMHUYECKM  3HAYM-
MbIx u3MeHeHnid CFTR B mATH BBINOJIHEHHBIX
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WCCIICIOBAHMIX 3apEeTUCTPUPOBAHO HE  ObLIO.
CFTR-onocpeoBaHHbI TpaHCHOPT XJIOpHAA U
OukapboHaTa UMEET CYIIECTBEHHOE 3HAYCHHE JIs
HOPMaJIbHOW (YHKIIMM TPOTOKOBOTO AIUTETUS
MOJKETYA0OYHON JKeJie3bl, a HapylleHHe (yHKIUU
CFTR MoOeT MoBbIIIATh BOCHPUUMYUBOCTD K MaH-
Kpeatury [7].

KonuuecTBeHHbIE  NaHHBIE  TOJITBEPIKIAIOT
cBs3b otnenbHbIX CFTR-BapnanTOB ¢ maHkpeartn-
TOoM. Metaananu3 Berke u coaBT., BKIIFOUMBIINHN 22
UCCIIEIOBaHMS, MPOJEMOHCTPUPOBAT OOOTraIieHue
BapuanToB CFTR ¢ HapymienHoit 6ukapOoHaATHOM
MIPOBOJIMMOCTBIO CPEIU MAIMEHTOB C XPOHUUYECKUM
MAaHKPEATUTOM; CYMMapHOE OTHOIICHHE MIAaHCOB
cocraBuwio 2,31 (95 % AU 1,17-4,56) [8]. Ilpu
3TOM BenuyuHa > ¢dekra pasnuyanach MEXKIYy OT-
JIeIbHBIMU BapUAHTAMM, YTO TOJIYEPKUBAECT HEBO3-
MOYKHOCTb OJIMHAKOBOW KJIIMHMUYECKOM MHTEPIpETA-
uu Bcex regerndecknx mimenennii CFTR.

JlononHuTeNbHBIE JAaHHBIE MPEJICTABICHbI B
KPYITHOM CHUCTEMaTHYeCKoM 0030pe U MeTaaHalu-
3e Jiang u coaBT., BKIrounBIIEeM 138 ncciaenoBanuit
[13]. OObenuuéHHas pacHpOCTPAaHEHHOCTh MATO-
reHHbix BapuanToB CFTR cocraBuna 8,0 % cpenu
MAlEHTOB C OCTPbIM MaHKpeaTuToMm, 16,4 % c pe-
LIUAVBUPYIOLIMM OCTPBIM ITAaHKpeaTUTOM 1 15,3 % ¢
XpoHudeckuM nankpeatutoM [13]. CymecTBeHHOE
3HAUYCHHE MMea M CTPATervs N'eHETUYECKOro HC-
CJIC/IOBAHMS: TIOJHOEC CEKBEHHPOBAHHUE BBISBIISIIO
naroreHuble Bapuantel CFTR wamie, yem orpanu-
YEHHOE TapreTUpPOBaHHOE TecTupoBaHue [13].

OTH JaHHBIE UMEIOT HEMOCPEJICTBEHHOE 3Ha-
YeHHUE JUIsl MHTEPIpPETANU TMATH OTPULATEIBHBIX
pesynbratoB CFTR B Hameii cepuu. B oTcyTcTBUE
YHU(DUIIMPOBAHHON JAeTalbHONW uWHGOpMaIuu 00
AHAIUTUYECKOM O00BEME KaXXJIO0ro BBIMOJIHEHHO-
ro TecTa OTPULATEIBHBIN PE3yNbTaT CIEIyeT IO-
HUMaTh KaK OTCYTCTBHE 3apErMCTPUPOBAHHOTO
KJIMHUYECKH 3HAYMMOTO HM3MEHEHHUsI B TMpejernax
KOHKPETHOI'O HCCIIEJOBAaHUs, & HE KaK ITOJIHOE HC-
kioyeHne CFTR-acconnnpoBaHHO#M reHETUYECKOM
MPEAPACIIONOKEHHOCTH.

I'enst BRCA1 u BRCA2 wumeror uHOU KIH-
HUKO-OMOJIOTHUECKUN KOHTEKCT MO CPAaBHEHHUIO C
SPINKI1, PRSS1 u CFTR. I'epmuHanbHbie mato-
reanbie BapuanTel BRCA1/BRCA2 cBsizaHbl mpe-
MMYIIECTBEHHO C HACJIEICTBEHHONW OIlyXOJEBOU
MPEAPACIIONOKEHHOCTBI0O U UMEIOT KIMHUYECKOE
3HAUYEHHE B TOM YHCJIC MPU PaKe MOJKETYTOUHON
xene3nl [9]. Cucremarnyeckuii 0630p M MeTaaHa-
nu3 Paiella u coaBT. mpoieMOHCTPUPOBAIT HATUYNE
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repmuHaiabHbIX BapuaHToB BRCA1/BRCA2 y ua-
CTH NALUEHTOB C PAKOM IOKEITYIOUHOM KeJe3bl U
OJIHOBPEMEHHO BBISIBUJI CYLIECTBEHHbBIE PA3INUMs B
JOCTYHOCTH T€HETHYECKOT0 TECTUPOBAHUS MEXKTY
Pa3IMYHBIMU TOMYJISIUAMH [9].

Takum o00pa3om, YeThpe OTPHUIATENBHBIX pe-
synerata BRCA1/BRCA2 B HacTosimiel cepun oT-
paXaroT TOJIBKO OTCYTCTBUE 3aperMCTPUPOBAHHBIX
HaXOJIOK B MpeieNiaX BBIMOJIHEHHBIX UCCIIeI0BaHU M.
OHU He UCKITIOYAIOT HAJTMYKE APYTUX POopM Hacie -
CTBEHHOW OITyXOJIEBOM IPEAPACIOIOKEHHOCTH U
HE MOT'YT HEIIOCPECTBEHHO CONOCTABIIATHCS I10 Ya-
crore ¢ pesynbratamu SPINK 1, PRSS1 unu CFTR.
['ereporeHHOCTH BKIIIOYEHHBIX T€HOB SIBJISIETCS OJ1-
HUM M3 OTPaHMYEHUN MCXOJHOTO Habopa JaHHBIX
U OJHOBPEMEHHO MOTYEPKUBAET HEOOXOAMMOCTH
JOKYMEHTUPOBAHUS KJIMHUYECKOTO MOKA3aHUS TS
Ka)KJJOTO T€HETUYECKOTO MCCIIEIOBAHMUS.

Knunuueckass wuHTEpnpeTanusi pe3ysibTaToB
MOJIEKYJISIPHO-T€HETUYECKOTO0 TECTHUPOBAHUS TPU
MaHKpeaTUTe JOJKHA YYUTHIBaTh (EeHOTUIl 3a00-
JIEBAaHUSI U KOHTEKCT, B KOTOPOM OBbLIO Ha3HAYECHO
uccnenoanue [3; 4]. ['enHeTnueckas Haxojka cama
1o ce0e He 3aMEHsIeT KIMHUYECKUN TUarHos, a eé
3HaYeHUEe HEOOXOIMMO paccMaTpuBaTh C Y4ETOM
KIIMHUYECKUX XapaKTEePUCTUK MalMeHTa, CEMEIHO-
ro aHaMHe3a U Ipyrux (PakTopoB pHUCKa.

C MeTon0J0Tu4eCcKOd TOYKM 3pEHHUS Ba)KHBIM
pElIeHHEeM HACTOSIIETO0 MCCIEIOBAHMS CTAJlIO pa3-
JIeJIeHEe aHaliu3a Ha ypOBEHb YHUKAJIbHBIX Malld-
€HTOB U ypPOBEHb OTIENIbHBIX MOJIEKYJISPHO-TEHE-
TUYECKUX HccaenoBaHuil. B ncxonnom maccuse 16
HCCIIEI0BaHUI OTHOCUIIUCH K 14 yHUKaJIbHBIM Ia-
nuentaMm. PaccMorpenue Bcex 16 pe3ysbTaToB Kak
HE3aBHCHMBIX MAIUEHTOB MIPHUBEIIO ObI K TOBTOPHO-
My y4€Ty OTJEIbHBIX JIHI] U UCKAXKEHUIO JeMOorpa-
(budyecKuX XapaKTepPUCTUK CEPUM M JOTU TMalueH-
TOB C BBISIBICHHBIMH T'€HETUYECKUMH HAXOJKAMHU.
[ToaToMy mokaszarenu Ha ypoBHE MAllMEHTOB pac-
CUMTBHIBAIUCH /Ui 14 yHUKAJIbHBIX MAIIUEHTOB, TOT-
Jla KaK pe3yJIbTaThl OTAENIbHBIX T€HOB OLICHUBAIUCH
OTHOCHUTENFHO (DAKTHUECKOTO YKCIIa UCCIIEeIOBAHHIMA
COOTBETCTBYIOILIETO I'€HA.

JpyruM METOJ0JIOTUYECKH Ba)KHBIM aCIIEKTOM
ABJISIETCSl MPEACTaBIeHUE TOYHBIX 95 % noBepu-
TEJbHBIX UHTEPBAIOB HApsAy C TOYCHYHBIMHU OIICH-
kamu. [1pu Manom ducie HaOIAeHUH TPOIICHTHOE
3Ha4YeHHue 0e3 MHTepBaja HEeOoNpeaeEHHOCTH MO-
KET co3/jaBaTh OIMIMOOYHOE BIEUYATICHUE BHICOKON
TOYHOCTU pe3ysbTata. B Hacrosmen pabore 3TO
ocobenno oueuaHo M1 SPINK1: gacrora 40,0 %

OCHOBaHa TOJIbKO Ha JIBYX HAaxoJIKaX Cpeau IsTU
HCCJIEIOBAaHUM M CONIPOBOXKJIAETCS IIUPOKUM 95 %
JIOBEPUTEIbHBIM HWHTEpBajoM. [loaTomMy mosydeH-
HYIO BEJTMYUHY CIIEYeT pacCMaTpUBaTh KaK TPE.I-
BapHUTENbHYIO OMHUCATEIbHYIO OLICHKY, TPEOYIOLTYIO
MOJITBEP>K/ICHUS B 3HAUUTETILHO OO0JIbIIEH BEIOOPKE.
OrpaHnyeHre CTaTUCTUYECKOr0 aHaliu3a Ipe-
MMYIIECTBEHHO OMHUCATEIbHBIMH METOJIAMH TaK»Ke
OBLJI0O TMPUHIUMHAIBHBIM. [IpW HaTWYUU TOJIBKO
JBYX MAllMEHTOB C aHAJIU3UPYEMON TeHEeTHYECKOMH
HaXO0JIKOI MHOTO(aKTOPHBII perpecCHOHHbIN aHa-
3, ROC-ananu3 u nocTpoeHue NpOrHOCTHUECKUX
Mozeliel He o0ecreunu Obl YCTOMYMBBIX OICHOK.
B cBsi3u ¢ 3THM HacTOsIIIIEe MIJIOTHOE MCCIIEIOBA-
Hue ObUIO HANpaBlIEHO HA OMHMCAHUE CTPYKTYPbI
UMEIOLTUXCS TAHHBIX U POPMUPOBAHKE TUTIOTE3 JIJIS
MOCJIETYIOLIEro UCCIEOBaHUs, a HE HA YCTAHOBIIE-
HUE HE3aBUCUMBIX NMPETUKTOPOB HIIM MPUUMHHBIX
TEHOTHUIHUYECKUX M (PEHOTUITHYECKUX aCCOIIUAIIAM.
Hacrosiee uccienoBanue uMeeT psii OTpaHU-
yeHuil. Bo-mepBbIX, Manblii 00EM BBIOOpKH 00Y-
CJIOBJIMBAE€T IIMPOKUE JIOBEPUTEIbHBIE WHTEPBa-
Jbl U CYLIECTBEHHO OTPAaHUYMBAET BO3MOKHOCTH
0000mIeHNsT pe3ynbTaToB. BO-BTOpPHIX, T€HETHYE-
CKoe o0OcienoBaHre ObUTIO HEOTHOPOJHBIM: HE BCE
TeHbl HCCIIE0BAINCH Y KaXKIOT0 MalMeHTa, a dyuc-
JI0 MCCIIEIOBAHUN OTAENIbHBIX T€HOB Pa3inyanoch.
[ToaTOMy TIpsIMOE CTAaTHCTHYECKOE CPAaBHEHHE ya-
crotel Haxoao0k mexay SPINKI1, PRSS1, CFTR u
BRCA1/BRCA2 MeToaomoruuecku HEKOPPEKTHO.
B-tpeTbux, noctymnHas aHanutudeckas 0aza He
COJICP’KUT CTaHJIAPTU3UPOBAHHOTO HAbOpa JAeTalb-
HBIX (DEHOTHITMYECKUX XaPAKTEPUCTUK BCEX Mall-
€HTOB, HEOOXOJAMMBIX JIsl TTOJIHOLIEHHOTO T€HOTH-
nuyeckoro M (eHoTunuyeckoro ananmza. K Hum
OTHOCSITCSI BO3pacT 1e0r0Ta, KInHu4eckas popma u
TSDKECTh 3a00JIeBaHUs, CEMEHHBIM aHAMHE3, BO3ICH-
CTBHE QJIKOTOJISI ¥ TabaKka, MOP(OIOTHYECKUE U3ME-
HEHUS TIOJKETYIOYHOM KeJIe3bl, COCTOSIHUE IK30-
KPUHHOW U SHJOKPUHHOMN (PyHKIINU U KIMHUYECKUE
ucxoapl. OTCYTCTBHE 3TUX JAHHBIX OIPAaHUYUBACT
BO3MO’KHOCTh OLICHKH UHAUBUYaJIbHOTO KIIMHUYE-
CKOT'O 3Ha4YCHHsI OOHAPYKEHHBIX BAPHUAHTOB.
B-ueTBEpTHIX, OTCYTCTBYET YHH(DHUIIMPOBAHHAS
netanbHas WHOpMAIUA O TEXHHUYECKOM O0BEME
Ka)KJI0T0 MOJIEKYJISIPHO-TEHETUYECKOT0 UCCie/10Ba-
HUSl. DTO OCOOEHHO CYIIECTBEHHO MPHU HUHTEpPIIpe-
TallUd OTPHULATEIBHBIX PE3YyJbTAaTOB, MOCKOJIBKY
BBISIBIIIEMOCTh TE€HETHMUECKHUX BapUAHTOB 3aBU-
CUT OT HCIIOJIb3yeMOro MeToja U o0bEma uccle-
nyeMor mnocnenoBarenbHocTH; st CFTR Takas
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3aBUCUMOCTB OT CTPAaTE€rMy TECTUPOBAHUS IIOKa3a-
Ha HEMOCPEICTBEHHO B CUCTEMATHUECKOM 0030pe U
MeTaaHanuze [13].

JIOTIOJIHUTENBHBIM OTPAHUYEHUEM SIBIISIETCS HC-
MOJIb30BAHUE MCXOJIHOM J1abopaTOpPHOU MHTEpIpe-
Taluu 0e3 He3aBUCHUMOM COBPEMEHHOHM peKiaccu-
(uKaIy Bcex FreHeTHIeCKUX BapuanToB. Kpurepuu
ACMG/AMP mnpenycMaTpuBarOT CTaHIAPTH3UPO-
BaHHYIO OILICHKY Pa3jMYHbIX TUIIOB JI0Ka3aTEJIbCTB
Mpu KJaccUpUKaLUU TOCIEeI0BAaTEIbHOCTHBIX Ba-
puanToB [11]. CaenoBarenbHO, pe3yiabTaThl HACTO-
SILEro MCCIENA0BaHUs OTPAKAOT MHTEPIPETALUIO,
COJIepKAIIYIOCS B HCXOJAHBIX JaOOpaTOpHBIX 3a-
KJIFOUEHUSIX, @ HE HOBYIO SKCIIEPTHYIO KllacCU(pUKa-
LU0 BBISIBJICHHBIX U3MEHEHUM.

Hakonen, OTCyTCTBHME KOHTPOJBHOW TIpYIIIbI
HE I103BOJISIET PACCUUTHIBATH OTHOCUTENIBHBIN PUCK
WM OTHOILEHUE IIaHCOB U yCTaHABIUBATh aCCOLIU-
a0 oOHapyXEHHBIX BapUAaHTOB C 3a00JeBaHUEM
Ha MOMYJSIMUOHHOM ypoBHE. [1o 310l mpuunne pe-
3yJbTaThl HACTOsAIIEH paboThI ClIeayeT paccMaTpu-
BaTh HCKJIIOYUTEIBHO KaK OMNMCATEIbHBIC JaHHbBIE
MWIOTHOM KIIMHUYECKOU CEpHH.

Hecmotpss Ha mnepeuncieHHbIE OTrpaHUYEHUS,
MPOBEACHHBIM aHAN3 TMO3BOJIMI OMNPEIEIUTh OC-
HOBHbIE TPEOOBaHUS K CIEIyIOIEMY 3TaIly ucclie-
nosanus. [locrnemyromass paboTa IOJKHA Mpen-
yCMaTpHBaTh IMOCIENOBATEIbHOE (OPMHPOBAHNE
KJIIMHUYECKOW BBIOOPKU C €IMHBIMH KPUTEPUSIMU
BKJIIOUEHUS, YHU(UIHUPOBAHHOE MHOTOT'€HOBOE
TECTUPOBAaHUE, CTaHIAPTU3UPOBAHHYIO Kiaccugu-
KallMI0 BApPUAHTOB U 00S3aTENbHYIO0 PETUCTPALHIO
KJIIMHUYECKOT0 MOKa3aHUsl K KaKJIOMY HCCIEel0Ba-
Huto. HeoOxoaumo Takke CUCTEMaTHYeCKU Peru-
CTpHpOBaTh BO3pacT nebrora, heHoTur 3aboseBa-
HUS, CEMEWHBIN aHaMHe3, yHoTpeOJIeHUe alKoros
n Tabaka, JaHHbIE BHU3YaJIU3UPYIOLIIUX METOJIOB,
COCTOSIHUE SK30KPUHHOHN M SHJIOKPUHHON (HyHKITHH
1 KIIMHAYECKHUE UCXO/Ibl. JTO IMO3BOJIUT NEPEUTH OT
onucaHus 1a00paTOPHBIX PE3yJIbTATOB K aHAIU3Y
TCHOTUI-(PEHOTUITUYECKHX B3aUMOCBS3EH.

Takum o0pazom, B HacTOALICH MHUIOTHOW ce-
pun SPINK1 p.Asn34Ser sBisics €IMHCTBEHHON
TEHETUYECKON HAXOJKOW, MHTEPIPETUPOBAHHON B
MCXOJHBIX TaOOPATOPHBIX 3aKIIOUEHUAX KaK acco-
LIMUPOBAHHAs C MOBBIIIEHHON BOCIPUMMUYNUBOCTHIO.
Opnnako Manbiii 00bEM BBIOOPKH, HEOJHOPOIHOCTb
TE€HETUYECKOTO TECTUPOBAHUS, OTCYTCTBUE CTaH-
apTU3UPOBAaHHONW  (EHOTUIIMYECKOM  XapakTe-
PUCTUKM U KOHTPOJIBHOM TPYNIbl HE MO3BOJSIOT
MHTEPIPETHUPOBATh HAONIOJAEMYI0 YacTOTy Kak
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MOMYJISIIHOHHYIO WM YCTaHABIMBATh MPUUYUHHYIO
acconmarnuto. OCHOBHAS IIEHHOCTh HACTOSIIETO HC-
CJIEIOBAHUS 3aKJIFOYAETCsl B ONMUCAHUU CTPYKTYPhI
HCXOJIHBIX MOJIEKYJIIPHO-TEHETUYECKUX NaHHBIX U
(bOopMUPOBAHUN METOJIOJIOTUYECKON OCHOBBI IS
MOCJICTYIONIET0  CTaHAAPTU3UPOBAHHOTO KIIMHU-
KO-I€HETHYECKOI'0 MCCIICAOBAHMUS.

BriBoabI

B mmnorHoe wuccnegoBaHue BKIIOUEHBI 14
[AI[MEHTOB, KOTOPBIM BBHINOJHEHO 16 Moieky-
JIAPHO-TE€HETUYECKUX HCCICIOBAHUN. Puck-
ACCOILMUPOBAHHBIE HAXOJKH COIJIACHO HCXOJHBIM
71a00paTOPHBIM 3aKTFOYCHUSIM BBISIBIICHBI Y 2 TMallH-
entoB (14,3 %; 95 % JIN 1,8—42,8 %) u B oboux
CIIy4asx TpPEJICTaBIICHbI T€TEPO3UTOTHBIM BapHaH-
toMm SPINKI p.Asn34Ser (N34S). Cpeau uccneno-
Banuii SPINK 1 nanusiil BapuaHT 3aperucTpupoBaH
B 2 u3 5 ciyuaes (40,0 %; 95 % AU 5,3-85,3 %). B
uccienosanusax PRSS1, CFTR u BRCA1/BRCA2
JIPYTHUE PUCK-ACCOIIMUPOBAHHBIC HAXOJIKH HE 3ape-
ructpupoBanbl. [lomydeHHbIE pe3yNbTaThl UMEIOT
MAJIOTHBIN XapakTep W TPeOYIOT MOATBEPKICHUS B
UCCIIEIOBAaHMUSX C OOoJIbIIel BHIOOPKOM M cTaHaap-
TU3UPOBAHHBIM T€HETUYECKUM TECTUPOBAHUEM.
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SPINK1, PRSS1, CFTR, BRCA1 ’)KOHE BRCA2 'EH/IEPIH HBICAHAJIbI
MOJIEKYJIAJIBIK-TEHETHUKAJIBIK TECTIVIEY HOTWU)XXEJIEPIHIH CIIEKTPI:
IMWJIIOTTBIK CUITIATTAMAUIBIK 3EPTTEY

X. A. Akuwiios', /I. b. Kepumkynos *, B. M. Maabsipos?
' MeauiHa KpI3METKEepIIEpiHiH KOCION OUTIKTIIITIH JaMBITY OPTAJIbIFBI
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*Koppecnonoenm asmop

Anaarna

Osexminiei. I'eneTukanblK, (hakTopiap yHKbl 0e31 aypyrnapblHa jkeke OeHMIMAUTIKTIH KaJbIITacyblHAA
MaHb131bl pen atkapanbl. SPINK1, PRSS1 xoene CFTR rennepiniH HycKaizapbl aHKPEATUTTIH SPTYPII
Typraepimen OaiinansicTel, a1 BRCA1 sxone BRCA2 reniepi Heri3iHeH TYKbIM KyalalThIH OHKOJIOTHSUIBIK,
OeiMIITIK TYPFhICBIHAH MaHbI3/1bl. KIMHUKANBIK TOXKipUOeae MOJIEKyIaIblK-TeHETHKAIBIK TECTINICY HOTH-
JKEJNepiH 3epTTey aHbIKTAIAThIH I'eHETUKANBIK ©3repiCTep/IiH CIIEKTPiH OaFanayFra oHe KeHiHI1 KIMHHUKA-
JIBIK-TeHETUKAJIBIK 3epTTEyJIep IiH OaFbITTapblH alKbIHAAYFa MYMKIHIIK Oepei.

Makcamul. Biperel manpeHTTep ACHICHIHICTI XKOHE OpBIHAAIFAH TEHETHKAJBIK, 3epTTeyJep ACHIeH-
1H7erl aepekTepi Oesiek Tajjail OThIpHIN, MUIOTTHIK KInHUKAIBIK cepusiga SPINK1, PRSS1, CFTR,
BRCA1 xone BRCA2 reniepin MosIeKyJalIbIK-T€HETUKAJIBIK TECTIJICY HOTHKEJIEPIHIH CIIEKTP1 MEH JKU1JTi-
TiH cUTaTTay.

Mamepuanoap men odicmep. 2021-2022 xwpuigapsl AnmaThel KanacklHIarel «MeaneHtp — Paxar»
XKUIC-ne TekcepiiareH mauueHTTEPIH AEPEKTepl HETi3iHAE MUWIOTTHIK PETPOCHEKTHBTI CHIATTAMAJIbIK
3eprrey kyprizuiai. Tanmayra 14 Gipereil manueHTt xoHe 16 MOJEKYyIaIbIK-TEHETHKAIBIK 3epTTEY HOTH-
xeci enrizuigi: SPINK1 — 5, PRSS1 -2, CFTR — 5, BRCA1/BRCA2 — 4. Tannay nanueHTrep JeHrelinae
KOHE JKEeKe 3epTTeyliep AeHreninae 6enek xxyprizuiai. CanarTeik kepcerkimrep n (%) Typinae Oepiii.
Ynecrep ymin Knonmep—Ilupcon amiciMen ekikakThl 1071 95 % CEHIMAUTIK MHTEpBaIIaphl €CenTeml.
Craructukansik oHzaey R 4.5.2 6arnapiamMachiniaa sKypri3iiii.

Homuowcenep. bactankbl 3epTXaHaNbIK KOPBITHIHABLIAPAA MAaHKPEATUTKE MKOFapbl OCHIMALIIKICH
OaifTaHBICTHI JIETl MHTEPIPETAlMSIIAHFAH TeHETHKANBIK o3repicTep 14 manueHTTIH 2-eyiH[e aHBIKTaJbI
(14,3 %; 95 % CU 1,8-42,8 %). Exi xxarmaiina na SPINK1 p.Asn34Ser (N34S) rerepo3urorasnibl HyCKACHI
tipkenai. SPINK1 GoiibiHina xypriziiren 0ec 3epTTeyaiH 2-eyinae aTainraH Hycka aHbIKTanasl (40,0 %;
95 % CH 5,3-85,3 %). PRSS1, CFTR xone BRCA1/BRCA2 3eprreynepinae OacTanksl 3epTXaHAIBIK,
KOPBITBIHIBUTIAPFA COMKeC 0acKa KayilieH OaillIaHbICThl TEHETHKAIBIK, ©3repicTep TIPKEITEeH KOK.

Kopvimbinovl. 3epTTenTeH MIIOTTHIK Cepusiia KayilmeH OailaHBICTHI JKaJIFbI3 TEHETHKAJIBIK, ©3repic
SPINK1 p.Asn34Ser rerepo3uroranbl HYCKachl 00abl. IpiIKTEMEHIH MIAFBIH KOJIEMi JKOHE TeHETHKAJIBIK
TeCTieyMiH OlpKenki 00onaMaybl HOTHOKENIEPIl KalMbljlay MYMKIHIITIH IIEKTEHI1 )KOHE 1piKTeMe KeyeMi
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SPECTRUM OF TARGETED MOLECULAR GENETIC TESTING RESULTS
FOR SPINK1, PRSS1, CFTR, BRCA1, AND BRCA2:
A PILOT DESCRIPTIVE STUDY
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'Center for the Development of Professional Qualifications of Medical Workers
(formerly the Tashkent Institute for Advanced Medical Training — TashIUV), Uzbekistan, Tashkent
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Abstract

Relevance. Genetic factors play an important role in determining individual susceptibility to pancreatic
diseases. Variants in SPINK1, PRSS1, and CFTR are associated with different forms of pancreatitis,
whereas BRCA1 and BRCA2 are primarily relevant in the context of hereditary cancer predisposition.
Evaluation of molecular genetic testing results in clinical practice may help characterize the spectrum of
genetic findings and inform future clinical genetic research.

Objective. To describe the spectrum and frequency of molecular genetic testing results for SPINK1,
PRSS1, CFTR, BRCA1, and BRCAZ2 in a pilot clinical series, with separate analyses at the level of unique
patients and individual genetic tests.

Materials and Methods. A pilot retrospective descriptive study was conducted among patients evaluated
at Medcenter-Rakhat LLP, Almaty, Republic of Kazakhstan, in 2021-2022. The analysis included 14
unique patients and the results of 16 molecular genetic tests: SPINK1, n = 5; PRSS1, n = 2; CFTR, n
= 5; and BRCA1/BRCA2, n = 4. Analyses were performed separately at the patient and individual-test
levels. Categorical variables are presented as n (%). Exact two-sided 95 % confidence intervals (Cls) for
proportions were calculated using the Clopper—Pearson method. Statistical analyses were performed using
R version 4.5.2.

Results. Findings interpreted in the original laboratory reports as being associated with increased
susceptibility to pancreatitis were identified in 2 of 14 patients (14.3 %; 95 % CI, 1.8-42.8 %). In both
cases, a heterozygous SPINK1 p.Asn34Ser (N34S) variant was identified. Among the five SPINKI tests,
this variant was detected in 2 cases (40.0 %; 95 % CI, 5.3—85.3 %). No other risk-associated findings were
reported for PRSS1, CFTR, or BRCA1/BRCA2 according to the original laboratory interpretations.

Conclusions. In this pilot clinical series, the heterozygous SPINK1 p.Asn34Ser variant was the only
risk-associated genetic finding identified. The small sample size and heterogeneity of genetic testing limit
the generalizability of the findings and support the need for larger studies using standardized genetic testing
and systematic evaluation of genotype—phenotype associations.

Keywords: pancreatitis, genetic susceptibility, SPINK1, PRSS1, CFTR, BRCAI, BRCA2, p.Asn34Ser,
molecular genetic testing.
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Abstract

Relevance. Milk provision to employees exposed to hazardous working conditions remains a large-scale
social guarantee in Kazakhstan. However, a universal food product does not account for differences in
toxicant properties, exposure intensity, occupational risk, nutritional status, or individual contraindications.

Objective. To formulate a two-component framework for risk-oriented occupational nutrition that pre-
serves workers’ statutory and contractual guarantees, and to specify its implementation and evaluation
requirements.

Materials and Methods. This was a critical secondary documentary analysis and conceptual policy
study, not a systematic review. The documentary corpus comprised statistical, regulatory, organizational,
economic and biomedical materials available to the authors, together with accessible public primary sourc-
es used to verify legal and statistical claims. No comprehensive bibliographic search, formal study-selec-
tion flow or risk-of-bias assessment was undertaken. Narrative synthesis distinguished externally reported
observations, authors’ arithmetic calculations and conceptual proposals.

Results. The analysis produced a two-component framework linking preservation of existing guarantees
with exposure-specific nutritional assessment and product evaluation. It specified a staged decision process
covering exposure characterization, individual suitability, product documentation, worker participation and
controlled evaluation. Official statistics record 325,429 recipients of milk or equivalent products in the
surveyed enterprise population in 2025. Organizational material identifies implementation issues, while the
economic analysis specifies the inputs required for a reproducible future full-cost comparison. Incomplete
enterprise documentation limits assessment of implementation outcomes. Historical biomonitoring values
attributed to the Kola Mining and Metallurgical Company were excluded from quantitative analysis be-
cause the original report and essential methodological information were unavailable.

Conclusions. The framework provides a structured basis for developing and testing differentiated occu-
pational nutrition while maintaining mandatory provision. It links legal guarantees with requirements for
product selection and evaluation. Preventive efficacy, safety, acceptability and cost-effectiveness require
prospective assessment.

Keywords: occupational visk, hazardous working conditions, therapeutic and preventive nutrition, milk,
pectin, pectin-enriched preventive beverages, social guarantees, biomonitoring, Kazakhstan.

Introduction occupational nutrition therefore requires a frame-

Food provision for employees in hazardous work connecting exposure characteristics and indi-
working conditions combines nutritional support vidual suitability with enforceable provision rules
with protection of social entitlements. Differentiated and measurable outcomes.
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A proposed preventive intervention requires a
defined exposure, a specified product and dose, in-
dications and contraindications, and outcomes that
can distinguish an intervention effect from changes
in working conditions. Nutrition must complement,
rather than displace, control of hazardous exposure.
Legal requirements for food provision do not estab-
lish the efficacy of a particular product [1; 2].

The Bureau of National Statistics (BNS) report-
ed 325,429 workers receiving milk or equivalent
food products within the surveyed enterprise pop-
ulation in 2025 [3]. This indicator describes report-
ed receipt, rather than all legally eligible workers
or verified individual consumption. Table 1 presents
the corresponding expenditure data.

The policy context includes the Safe Labour
Concept for 2024-2030 [4] and the ILO global oc-
cupational safety strategy [5]. An internal RNIIOT
project summary from Scientific and Technical
Program IRN BR22182673 provides additional or-
ganizational context [6]. This unpublished project
material is used only as contextual documentary ev-
idence and does not establish a health benefit.

The objective was to formulate a two-compo-
nent framework for risk-oriented occupational nu-
trition that preserves statutory and contractual guar-
antees and specifies implementation and evaluation
requirements. The proposed framework connects
existing entitlements, exposure-specific product as-
sessment and a staged evaluation process.

Materials and methods

Study design and document selection. This study
was a critical secondary documentary analysis and
conceptual policy study; it was not designed or con-
ducted as a systematic review. No comprehensive
database search, PRISMA-type study selection, me-
ta-analysis or formal risk-of-bias assessment was
performed. The documentary corpus consisted of
materials available to the project team that directly
informed one or more predefined analytic domains:
(1) national coverage and expenditure, (2) legal re-
quirements, (3) organizational implementation is-
sues, and (4) biomedical rationale and evaluation re-
quirements. Accessible public primary sources were
additionally checked to verify legal and statistical
claims. Materials without sufficient provenance
or methodological information for quantitative in-
terpretation were not used to estimate intervention
effects. Full RNIIOT implementation records and
individual-level laboratory data were not available;
these omissions limit the analysis.

134

Evidence integration. Four analytic streams
were considered separately: coverage and expen-
diture; legal requirements; organizational con-
text; and biomedical rationale and measurement
requirements. Documents were used only for the
domain(s) to which their content directly applied.
Statements were classified as externally reported
observations, arithmetic findings or author propos-
als. Narrative synthesis linked legal and organi-
zational requirements to the framework and bio-
medical evidence to the proposed future evaluation
protocol. Differences in populations, exposures
and observation periods precluded any pooled in-
tervention-effect estimate.

Statistical sources. The BNS release and its 2025
statistical tables [3] cover legal entities and/or their
structural and separate subdivisions in the specified
sectors, excluding small enterprises engaged in en-
trepreneurial activity. Recipient counts are report-
ed in worksheet “3”, cell F5, and worksheet “4”;
expenditure on milk or equivalent foods and ther-
apeutic and preventive nutrition is reported in work-
sheet “5”, cells G6 and F6. Milk-related expenditure
for organizations in state ownership is reported in
worksheet “117, cell G7. Expenditure is expressed
in thousands of Kazakhstani tenge (KZT). The ag-
gregate expenditure-to-recipient ratio was calculat-
ed after converting expenditure to tenge.

Organizational stream. The organizational mate-
rial was an internal RNIIOT project summary from
Scientific and Technical Program IRN BR22182673
[6]. Because the accessible document does not
provide enterprise identities, a reproducible enter-
prise-selection procedure, invitation and response
counts, dates and duration, participant roles and
numbers, or the modes of feedback collection, no
numerical claim about the number of enterprises
was used as independently verifiable evidence. The
material was therefore used only to identify reported
implementation issues, not to estimate prevalence,
uptake or effectiveness.

Document-level thematic categorization. The
available internal project summary [6] was read in
full. Reported issues were grouped descriptively
into four categories: exposure duration and sector,
assessment transparency, product substitution, and
preservation of guarantees. Attribution to employers
was retained only where explicit in the source. This
was a document-level categorization, not a qualita-
tive study: respondent-level interpretation, theme
frequencies, coding reliability and saturation cannot
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be assessed because original questionnaires or tran-
scripts were not available.

Biomedical stream. Historical aggregate bio-
monitoring values attributed in the supplied mate-
rials to a Kola Mining and Metallurgical Company
report were reviewed for provenance. The original
report, sample size, meaning of the reported dis-
persion values, product dose, laboratory method
and exposure data were unavailable. Because these
minimum methodological elements could not be
verified, the Kola values were excluded from quan-
titative presentation and were not used as evidence
of intervention effect. The published 2018 study by
Trofimova et al. concerns workers in the Norilsk re-
gion [7] and is treated as a separate source; its meth-
ods and results were not transferred to the unverified
Kola material.

Economic stream. The internal project sum-
mary [6] contains two aggregate annual scenario
totals for 100 workers and 250 working days, but
it does not report the price year, product portion,
procurement unit prices, itemized logistics costs or
a reproducible composition of total costs. Because
these inputs are insufficient for an independently
reproducible comparison, the two scenario totals
were not used to claim savings, cost minimization

or cost-effectiveness. The economic contribution of
the present analysis is therefore limited to identify-
ing the inputs required for a future full-cost com-
parison; missing prices were not reconstructed or
replaced with current market quotations.

Analysis and data governance. Quantitative
calculations were restricted to values whose source
and arithmetic basis could be checked from the
available materials. The unverified Kola biomon-
itoring values were excluded from quantitative
analysis. The analysis distinguishes externally re-
ported observations, authors’ arithmetic calcula-
tions and proposed evaluation procedures. No new
participant recruitment or identifiable worker data
formed part of this analysis. Ethics approval, con-
sent and data-access information for the historical
and enterprise work are unavailable and cannot be
inferred.

Results

Scale and economic structure of the guarantee

In 2025, the surveyed enterprises reported
325,429 recipients of milk or equivalent food prod-
ucts. Expenditure on these products totalled KZT
14.91 billion, and expenditure on therapeutic and
preventive nutrition totalled KZT 42.87 billion
(Table 1).

Table 1. Provision of preventive nutrition in Kazakhstan, 2025

Indicator

Value

Workers receiving milk or equivalent foods within the surveyed population

325,429 persons

Expenditure on milk or equivalent foods

KZT 14,910,963.1 thousand

Expenditure on therapeutic and preventive nutrition

KZT 42,871,098.7 thousand

Aggregate milk expenditure per reported recipient in 2025

KZT 45,819.4

Expenditure on milk or equivalent foods by organizations in state ownership

KZT 3,515,791.6 thousand

Source: BNS statistical tables for 2025 [3], worksheet “3”, cell F5; worksheet “5”, cells F6—-G6, worksheet
“117, cell G7. The expenditure-to-recipient ratio was calculated as 14,910,963.1 x 1,000/ 325,429 = KZT
45,819.4 per reported recipient in 2025. This aggregate ratio does not measure individual consumption, a
statutory allowance or expenditure per person-year of exposure.

Mangystau, Pavlodar and Karaganda regions
reported 40,021, 37,454 and 36,662 recipients, re-
spectively [3]. Together, these regions accounted
for 114,137 recipients, or 35.1% of the national to-
tal within the surveyed population. Expenditure on
therapeutic and preventive nutrition was approxi-
mately KZT 22.7 billion in mining and quarrying
and KZT 10.2 billion in metallurgy. Expenditure on

milk or equivalent foods in mining and quarrying
was approximately KZT 4.7 billion [3].

Applicable requirements and proposed change.
Annex 1 to Order No. 1056 specifies 0.5 L of milk
per shift, regardless of shift duration, on days of actu-
al work with the listed substances [1]. Article 182(2)
(4) of the Labour Code establishes the employer’s
duty to provide milk or equivalent foodstuffs and/
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or food products for therapeutic and preventive di-
etary nutrition according to standards established
by the authorized state labour authority [2]. The
framework uses these provisions as its entitlement
baseline. No independent right to cash substitution
is inferred in this analysis; any replacement or alter-
native provision must comply with the current ap-
plicable rules and should be legally verified before
implementation. Order No. 1056, the Labour Code
and the amendment of 15 June 2026 No. 243 were
rechecked against the official Adilet legal informa-
tion system on 3 October 2026 [1; 2; 8].

Product suitability and requirements for eco-
nomic evaluation

Milk provides nutrients; selection of occupation-
al nutrition also requires consideration of the rele-
vant exposure and individual clinical suitability, in-
cluding milk-protein allergy and lactose intolerance.
A differentiated approach consequently requires

assessment of both the conventional product and
any proposed alternative for the specific workforce
and intended outcome.

The internal project material contained aggre-
gate scenario totals for alternative provision, but
the underlying price year, portion size, procurement
prices and cost composition were not available [6].
The figures are therefore not reproduced as evidence
of savings. No cost-effectiveness or cost-minimiza-
tion conclusion is drawn. A reproducible econom-
ic evaluation would require product-specific dos-
ing, comparable health outcomes and a complete,
time-referenced cost inventory.

Functional model of targeted nutrition

Table 2 summarizes the regulatory and physio-
logical rationale for candidate product components.
It distinguishes documented nutrient functions and
product-specific observations from occupation-
al-prevention hypotheses requiring evaluation.

Table 2. Evidence and evaluation requirements for candidate preventive products

Component or task

Support and limits

Pectin and
gastrointestinal
binding

Regulatory rationale for lead-related ration No. 3 [1; 8]; separate worker study
[7]. Recent literature on pectin—metal binding describes physicochemical adsorp-
tion mechanisms [9], but material-level adsorption evidence is not proof of in-vi-
vo efficacy against nickel, all metals or inhaled exposure.

Vitamins C and
E and oxidative
processes

Established antioxidant functions [10; 11]. A randomized trial in power-plant
workers reported changes in oxidative-stress and hematological markers after vi-
tamins C and/or E [12], while a 2024 occupational study associated heavy-metal
exposure with altered antioxidant status without testing a nutritional intervention
[13]. These studies do not establish prevention of occupational disease or efficacy
of the proposed product for the target workforce; dose, exposure and safety are
context-specific.

Thiamin and energy
metabolism

Thiamin has a physiological role in energy metabolism [14]. This does not estab-
lish detoxification or protection against a particular occupational agent.

Target-organ

“Hepatoprotective” and “nephroprotective” effects are not established for the pro-
posed products. No specific active ingredient, dose or controlled organ-function

protection outcome is available.
Starch, phytic acid, flavonoids, vitamin A, unspecified minerals, niacin, succinic/
Other proposed |citric acids and energy substrates: no component-specific evidence of occupation-
ingredients al efficacy was identified in the materials reviewed. These remain research candi-
dates; no effective dose is proposed.
Separate study [7] reports adaptation-related outcomes for its formulation; this is
Adaptation not evidence of a generic adaptogenic effect or validation of the present model.

No unspecified “adaptogen” is recommended.

Sources: [1; 7, 8—14]. The table summarizes supporting evidence and its limitations. Occupational and
mechanistic studies are cited only within their specific exposure, formulation and design constraints.
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For a candidate product, the relevant substance,
route and intensity of exposure, composition, dose,
duration and safety must be specified before select-
ing evaluation outcomes. A gastrointestinal binding
rationale cannot be assumed to reduce inhalational
absorption or systemic burden. Neither a recom-
mendation reported in an external study nor compli-
ance with a food-safety regulation establishes com-
parative efficacy for Kazakhstani workers [7; 15].

Historical biomonitoring material excluded
from quantitative analysis

The supplied materials contained aggregate uri-
nary metal values attributed to a Kola Mining and
Metallurgical Company report. The original report
could not be located in the available materials, and
essential information was missing, including sample
size, interpretation of the “+” values, observation du-
ration, product composition and dose, adherence, con-
temporaneous exposure, laboratory method, sampling
protocol and quality-control procedures. Because these
data cannot be independently verified or methodologi-
cally interpreted, they are not reproduced in a table and
are not used to support efficacy, safety or mechanistic
claims. Their exclusion reduces the risk of over-inter-
preting unverifiable historical data.

Organizational issues reported in the project
summary

The internal project summary [6] attributes to
employers proposals to account for time in haz-
ardous work and sectoral coefficients, to make risk
assessment transparent, and to consider targeted
products. These proposals correspond to the first
three categories described in Methods; preservation
of guarantees forms the fourth category. Their fre-
quencies and distribution across enterprises cannot
be determined from the accessible document. The
statement about possible worker dissatisfaction is
an anticipated concern in the summary, not direct
evidence of workers’ opinions. No separately iden-
tifiable worker responses are available. The summa-
ry mentions implementation acts, but copies, dates,
signatories and applied procedures were unavail-
able. An implementation act would document an
administrative step but would not establish health
effects or product acceptability. Uniform implemen-
tation and effectiveness across enterprises are there-
fore not established.

Structure of the proposed two-component
framework

The proposed framework connects two com-
ponents. The guarantee component documents and

preserves mandatory nutrition provision and exist-
ing contractual entitlements, establishes responsi-
bility for delivery and provides worker participation
and a complaint procedure. Additional social sup-
port can be specified in collective or local arrange-
ments within the applicable legal framework. The
targeted-nutrition component assesses the exposure
and individual nutritional needs, defines candi-
date-product requirements and subjects additional
or legally permissible alternative provision to prod-
uct-specific evaluation. A shared record for each
worker group and a defined decision process link
the components; a research intervention does not
suspend the guarantee baseline.

Discussion

The framework combines statistical, organiza-
tional and biomedical information. Coverage data
establish the scale of provision [3]; organizational
material identifies implementation issues; and bio-
medical and economic assessment defines infor-
mation needed to evaluate product choice. These
sources inform the framework’s design; its health
impact remains to be evaluated.

Product assessment requires documented com-
position, indications, contraindications and safety/
conformity information under applicable food regu-
lations [15]. The separate Norilsk study [7] provides
product-specific external context. Its population,
formulation and methods should be considered only
within the limits of that study and do not validate
other products or undocumented historical work-
place observations.

Framework contribution. Within the source set
reviewed here, the legal sources define statutory
provision and entitlement requirements without
testing the effectiveness of a specific nutrition-
al product [1; 2; 8], whereas the product-specific
study evaluates one pectin-enriched formulation
in one workforce and does not address the Kazakh
entitlement architecture [7]. The proposed model
therefore does not claim a new biological effect; its
conceptual contribution is to connect preservation
of mandatory provision, exposure-specific product
specification, worker participation, and a prospec-
tive evidence gate before any broader implementa-
tion. These components were selected because they
correspond to the four analytic domains used in the
documentary analysis: coverage/cost, legal require-
ments, organizational implementation, and biomed-
ical evaluation.
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Recent evidence also reinforces the need to keep
biological plausibility separate from product effec-
tiveness. In a randomized trial of 91 power-plant
workers, vitamins C and/or E were associated with
changes in oxidative-stress and hematological mark-
ers over 90 days, but the exposure was extremely
low-frequency electromagnetic fields rather than
metal exposure [12]. A 2024 occupational study re-
ported higher heavy-metal burden and altered anti-
oxidant status across exposed worker groups, but it
was observational and did not evaluate a nutritional
intervention [13]. A 2022 review describes pectin—
metal adsorption mechanisms in material systems
[9]; such physicochemical evidence cannot be trans-
ferred directly to in-vivo occupational prevention.

Prospective biomonitoring should be interpret-
ed alongside contemporaneous exposure assess-
ment and standardized collection. A future protocol
should prespecify toxicant species and exposure
metrics, sampling timing, urine-dilution adjustment,
laboratory quality control, renal-function indicators,
adverse events and clinically relevant efficacy out-
comes. Without these elements, biomarker changes
cannot be attributed to a nutritional intervention.

A future full-cost comparison should use C = N
x D x q X p + transport + storage + losses + distribu-
tion + overheads + monitoring, where N is the num-
ber of covered workers, D is the number of eligible
shifts per worker per year, q is the portion per shift
and p is the price per unit of product. Losses must
be represented once, either as additional purchased
quantity or a separate cost. For each scenario, the
price year, taxes, adherence, delivery and storage
conditions, and included/excluded cost categories
must be explicit. The available economic material
cannot isolate cold-chain savings or support pro-
curement recommendations. Morbidity and lost-
work-time outcomes were not measured and must
not be assigned assumed monetary benefits.

Proposed  implementation and evaluation
pathway

The proposed decision process has five stag-
es. First, characterize the exposed worker group
and hazardous agents, and document statutory and
contractual entitlements. Second, assess nutritional
requirements and clinical suitability. Third, spec-
ify a candidate product, portion, duration, quality
and safety documentation, intended outcome and
the legal basis for its relation to existing provision.
Fourth, agree the delivery and monitoring arrange-
ments with worker representatives and conduct
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a predefined controlled evaluation. Fifth, assess
health, safety, acceptability and full-cost outcomes
before deciding on further use. Before recruitment,
the evaluation protocol should prespecify primary
and secondary endpoints, baseline and end-of-in-
tervention time points, any post-intervention fol-
low-up, adherence measures, adverse-event and
stopping rules, comparator conditions, and a de-
cision rule for continuation or discontinuation.
Numerical thresholds should be justified from prod-
uct- and exposure-specific evidence rather than cre-
ated retrospectively. An enterprise implementation
act documents an administrative step; decisions on
product effectiveness require outcome data.

The guarantee component should identify bene-
fit recipients, delivery responsibility, the applicable
minimum and any additional support, including its
value, funding and indexation where relevant. Audit
of actual provision and an accessible complaint
route allow continued provision to be monitored
during evaluation. Any substitution must have a val-
id legal basis; where necessary, amendment of ap-
plicable norms would precede its introduction. The
targeted-nutrition component should use a protocol
specifying enterprise selection, recruitment dates,
exposed and comparator groups, product and dose,
exposure assessment, validated laboratory meth-
ods, adherence and adverse events. Employer and
worker feedback should be recorded and analyzed
separately. These are proposed operational require-
ments, not results of completed implementation.

Study limitations

The sources differ in date, geography, purpose
and accessibility. The national statistics describe the
surveyed enterprise population and do not establish
individual consumption, eligibility or health effects.
Enterprise selection and implementation protocols
and original participant feedback were unavailable.
The internal project summary is not a publicly re-
trievable primary report and therefore provides only
contextual organizational information. Historical
Kola biomonitoring values were excluded from
quantitative presentation because the original re-
port, sample size, dispersion definition, dose, labo-
ratory method and exposure data could not be veri-
fied. The internal economic scenario lacks the price
year, product portion, procurement unit prices and
an itemized cost breakdown, so no savings or eco-
nomic-effectiveness estimate is reported. Because
this is a conceptual documentary analysis rather
than an intervention study or systematic review, the
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framework itself has not been empirically validated.
Its implementation performance, preventive effica-
cy, safety, acceptability and cost-effectiveness re-
main questions for prospective assessment.

Conclusions

The analysis formulated a two-component
framework linking preservation of workers’ statu-
tory and contractual guarantees with exposure-spe-
cific nutritional assessment and product evaluation.
It specifies how existing entitlements, requirements
for product choice and the evaluation process should
be connected.

The proposed pathway specifies exposure char-
acterization, individual suitability, product docu-
mentation, worker participation, controlled evalu-
ation and assessment of health, safety, acceptabili-
ty and full costs. It provides a basis for designing
enterprise protocols and organizing the information
needed for decisions on differentiated nutrition.

Prospective testing is required to establish the
framework’s implementation performance and the
effects of specific products. The available internal
economic material is insufficient for a reproducible
savings or cost-effectiveness estimate, and unverifi-
able historical biomonitoring data were not used to
infer preventive efficacy. Development and testing
should preserve applicable mandatory provision and
existing contractual entitlements.
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nay JKOHE TYKbIpbIMAaMaibIK 3epTTey. Kyxkarrap TepT TaigamanblK OarbITKa TiKelded KaThICThUIBIFbIHA
Kapail KapacThIpbUIIbl: KAMTY MEH IIBIFBIHIAP, KYKBIKTHIK TajlanTap, YHBIMIACTBHIPYIIBUIBIK, MOCETIeNep
XKOoHEe OMOMeNMIMHANBIK HETi3ieMe MeH Oaranay Tanantapbl. Tonbik Oubmuorpadusiibik 131ey, PRISMA
YITICIHAETI 1pIKTEY JKOHE JKyielnl KaTenik KaymiH (Gopmanabl Oaranay »Kypri3uire »kok. JKymbickepiep
NeHrefiHe )KaHa IePeKTep KUHAIMAIBL.
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Homuoicenepi. MiHIETT1 K0HE MIAPTTHIK KEMUIIIKTEPl CaKTay[abl KOCINTIK dcepre cail TaMaKTaHyIbl
OarayayMeH >KOHE OHIMIEP/Ii TEKCEPYMEH OaIaHBICTHIPATHIH €Ki KOMIIOHEHTTI MOJIENb YCHIHBLIIBL. Ocepii
CUIarTay, OHIMHIH JKYMBICKEpPre COMKECTIrH Oaranay, OHIM Ky)KaTTaMachlH aHBIKTAY, >KYMBICKEpJIEP/AIH
KaTBICYBI )KOHE OaKblJIaHATBIH Oarasiay ke3eHzepi oenriienai. Pecmu aepexrep OoiibiHima 2025 KbUTbI cTa-
TUCTHUKAJBIK 36pTTE€YMEH KaMTBUIFaH KocinopeiHaapaa 325 429 xymbIckep CYT Hemece OanaMaibl OHIMIEP
anFaH. Y AbIMIACTRIPYIIBUIBIK MaTepHalap €Hri3y MOCeNeNepiH CUMaTTalIbl, all SKOHOMUKAJIBIK, Talaay
OoJamrakTa TOJNBIK IIBIFBIHAAPABI KaTaJaHBIMABI CANBICTBIPY YIIIH KaKETTi JAEPEKTepHi alKbIHIANIbI.
TynHycKa ecemn MneH Heri3ri 9aicTeMenik aepexrepi Oonmarad Komna tay-keH MeTaTyprisulblK KOMIIaHHsI-
ChIHA KATKbI3bLIFAaH TApUXU OMOMOHUTOPUHT KOPCETKIIITEP1 CaHABIK TaJlAayAaH ajJbIHbII TaCcTaJIbl.

Kopvimuvinovinap. Mopenb MIHIASTTI KaMTaMachl3 €Tydl CaKTald OTBHIPBIN, capajaHFaH KoOCIMNTIK Ta-
MaKTaHyJIbl 931pJiey MEH TeKCEpYIiH KYPBUIBIMIBIK HEri3iH YChIHAIbl. OHBIH FHUIBIMHU YJeCi KYKBIKTHIK
KeMUJTIKTepAl, 9cepre cail oHIM TallanTapblH koHEe Oaraiay Ke3eHJIEpiH OalIaHBICTBIPYIAH TYpaJbl.
[IpodunakTukagblK THIMILIIK, KaYyIICI3/IK, KYMbBICKEPJIEP YILIIH KOJIAWIbIIBIK )KOHE YKOHOMHUKAJIBIK THIM-
JTIK TPOCIIEKTUBTI 3epTTeye OaranaHyFa THIC.

Tyiiin co30ep: kocinmix moyeken, 3UaHobl eyoeK dHcazoatnapuvl, emMOiK-nPOPUIAKMUKATLIK MAMAKMA-
HY, Cym, NeKMuH, neKmuHMeH Oaublmuli2an NPoGUIAKMUKANBIK CYCLIHOAD, dleyMemmiK Kenindikmep, buo-
Mmonumopune, Kazaxcman.

PUCK-OPUEHTUPOBAHHASA TPAHC®OPMAILIUA
JIEHEBHO-ITPO®UJITAKTUYECKOI'O IMTAHUA PABOTHUKOB

JI. M. AkraeBal, A. b. bekmaramoeros?, JI. U. ExnianoaeBal,
K. C. Abcarraposa’**, JI. b. CelinyanoBa'?
' PI'TI na ITXB «PecnybnukaHCKui HayqYHO-UCCIIEA0BATEILCKIM HHCTUTYT OXPaHbI TPYa»,
Kazaxcran, Acrana
2 HAO «Kazaxckuii HalluoOHaJIbHBIA METUIIMHCKUI YHUBEPCUTET UMEHU
C. . AchenamsipoBay, Kazaxcran, Anmars
* Koppecnonoupyrowuii agmop

AHHOTAIUA

AxmyansHocmyb. Brigada Monoka paOOTHHKaM, 3aHSATHIM BO BPEAHBIX YCIOBHSX TPyJa, OCTAETCs Mac-
mTabHOM coluanbHOM rapanTueil. OQHAKO YHUBEPCAJIbHBIN MPOAYKT HE YUUTHIBAET CBOWCTBA TOKCUKAH-
TOB, HHTEHCHBHOCTH BO3/ICHCTBHSI, TPOPECCHOHATBLHBIN PUCK, HYTPUTUBHBINA CTAaTyC W MHIUBHIyaJIbHBIE
IIPOTUBOIIOKA3aHUS.

L]ens. PazpaboTaTh KOHLENTYAJIbHYIO MOJIENIb PUCK-OPUEHTUPOBAHHOTO MUTAHUS C COXPAHEHHEM 3aKO-
HOJIATEJIbHO YCTAHOBJIEHHBIX M JIOTOBOPHBIX TapaHTUH paOOTHHUKOB M OIPEICTUTh TPEOOBaHUS K €€ Jlallb-
HEWIIEH IIPOBEPKE.

Mamepuanvr u memoowvl. PaboTa npeacrabisieT co00i KpPUTUUECKUN BTOPUUHBIM JTOKYMEHTaJIbHBIN
aHaJIM3 U KOHLENTYyaJbHOE UCCIIEJOBAaHUE, @ HE CUCTEeMaTHYeCKui 0030p. JJOKyMeHThI paccMaTpuBalIuCh
[0 MX NPSIMOIl OTHOCHMOCTH K YETBIPEM aHAJUTUYECKUM HAalpaBlICHHUSIM: OXBaT M PacXoibl, IPAaBOBbIE
TpeOOBaHUs, OpPraHU3alMOHHBIC BOIMPOCHI, OMOMENUIIMHCKOE OOOCHOBaHHWE U TPEeOOBAaHUS K OIICHKE.
Bceobbemmromuii 6ubnuorpadudeckuii mouck, oroéop nmo cxeme PRISMA u ¢opmarnbHas omneHka prcka
CHCTEMaTHYEeCKOM OIMOKH HE TPOoBOAMINCE. HOBBIE JaHHBIE HA YPOBHE PAaOOTHUKOB HE COOMPAITUCH.

Pezynomameur. Ilpennoxena qByXKOMIIOHEHTHAsI MOZIEIb, CBSI3bIBAIOLIAsl COXPAaHEHUE 0053aTeNIbHBIX U
JIOTOBOPHBIX FapaHTHH C OLIEHKOW MUTAHUS U MPOIYKTOB MPUMEHUTEIBHO K KOHKPETHOM MPOU3BOJICTBEH-
HOM 3Kcno3unuu. OnpeeneHbl STarbl XapaKTePUCTUKU BO3ACHCTBUS, OLICHKH COOTBETCTBHS IPOIYKTA HH-
JMBHTyaJIbHBIM TIOTPEOHOCTSIM U MTPOTHBONOKA3aHUAM, TOKYMEHTHPOBAHUS MPOAYKTA, YIacTUsI paOOTHH-
KOB U KOHTpoHpyeMoii nposepku. Oduinanbubie qanHbie 3a 2025 1. ykas3biBatoT Ha 325 429 nonyyareneit
MOJIOKA WJIM PaBHOLICHHBIX NPOAYKTOB B 00CIEI0BAHHOM Kpyre npeanpusaThii. OpraHu3anoHHbIe MaTe-
pHabl ONMUCHIBAIOT BOMPOCH! BHEAPEHUs, a SKOHOMHUECKUN aHAJIU3 OIpeesseT JaHHbIe, He0OXOAUMbIe
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U1 BOCIIPOM3BOAMMOTO OyyIIIero cpaBHEHHUs MOJHBIX 3aTpar. VicTopudyeckue 1aHHble OMOMOHUTOPUHTA,
npunucsiBaemMble Koiabckoil ropHO-MeTauTypruieckoil KOMIaHUU, HCKITFOYEHBI U3 KOJMUYECTBEHHOIO aHa-
JIM3a U3-32 OTCYTCTBUS MCXOHOTO OTYETA U KIIFOUEBBIX METOAMYECKUX CBEICHUI.

Bvi1600wi. Mozens hopmMupyeT 0CHOBY /ISl pa3paboTKH U MPOBEpKH AU (HEepeHIUPOBAHHOTO TUTAHUS
C COXpaHEHHEM 00s3aresbHOro obecreueHus: paboTHUKOB. HayuHblil BKIIaa 3akiodaeTcst B 00beIUHE-
HUM NIPABOBBIX TapaHTHUi, TpeOOBaHUH K BIOOPY MPOIYKTA C YUETOM 3KCIIO3UIMU U MOCIE0BATEIbHOCTH
oueHku. [Tpodpunakruueckas 3¢h(hekTUBHOCTh, 6€3011ACHOCTh, IPUEMIIEMOCTS JIJIsl PAOOTHUKOB U SKOHOMU-
yeckast 3 (PEKTUBHOCTH MOIEKAT IPOCHEKTUBHOM MTPOBEpKE.

Knrwueewie cnosa: npogeccuonanvuviii puck, epeoHsie yciogus mpyoa, ie4edno-npoghuiaxmuieckoe
numatue, MOI0KO, NeKMuH, NeKMmuHcooepicaujue npopuiaxmuyeckue HanumKU, COYUAIbHvle 2apaHmu,
buomonumopune, Kazaxcman.
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Abstract

Relevance: The COVID-19 pandemic exposed organizational weaknesses in health systems, disrupting
workforce capacity, hospital services, supply chains, and routine care. Lessons from these disruptions may
inform preparedness for future public health emergencies in Kazakhstan.

Objective: To synthesize evidence on the organizational consequences of COVID-19, distinguish emer-
gency adaptations from persistent gaps, and consider the applicability of international preparedness lessons
to Kazakhstan.

Methods: The main evidence base comprised journal publications first published between 1 January
2020 and 26 May 2026 that addressed organizational consequences of COVID-19 or health-system pre-
paredness and resilience. Citation searching, targeted searches, and institutional reports supplemented the
database searches. The review drew on 90 publications, including three conference abstracts, and five addi-
tional institutional reports. Findings were synthesized by thematic domain.

Results: A meta-analysis estimated burnout prevalence among healthcare workers at 52 % (95 % CI 40-
63 %). Burnout was associated with intention to leave, whereas actual workforce departures were reported
mainly in national surveys. A global modelling study projected that 28.4 million elective operations would
be cancelled or postponed during 12 weeks of peak disruption in 2020. Supply-chain studies identified con-
centrated manufacturing, low contingency stocks, and limited supply-chain knowledge as potential contrib-
utors to shortages. Organizations adapted through staff redeployment, bed conversion, centralized supply
coordination, and telemedicine, but evidence on the long-term sustainability of these measures was limited.

Conclusion: The evidence supports considering workforce protection, surge-capacity planning, sup-
ply-chain diversification, and institutional learning within routine health-system operations. The com-
parative effectiveness and long-term sustainability of specific measures remain uncertain. Evidence from
Kazakhstan is limited, and proposed measures require local evaluation.

Keywords: COVID-19, pandemics, health services administration, health workforce, hospital bed ca-
pacity, health resources, disaster Planning.

Introduction

COVID-19 placed pressure on both clinical ca-
pacity and the organizational structures of health
systems, exposing weaknesses in workforce sus-
tainability, surge capacity, and governance [1].
Successive waves required ward conversion, staff
reassignment, and disruption of routine services
under severe time pressure, with some effects per-
sisting beyond the acute phase [2]. A 2025 me-
ta-review spanning clinical, immunological, and

health-services research described the broad conse-
quences of the pandemic for service provision [3].
Understanding these organizational consequences
can help identify preparedness needs that extend be-
yond clinical readiness.

Workforce strain was a recurrent finding. A 2025
review described high levels of burnout before and
during the pandemic and identified long working
hours, limited clinical autonomy, and insufficient
institutional support as contributing factors [4]. A
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2022 narrative review discussed earlier projections
of US physician shortages and the potential effects
of attrition and early retirement; these projections
should not be interpreted as observed post-pandem-
ic deficits [5]. Public health personnel were also af-
fected. A Canadian cross-sectional study reported
burnout in 63.6 % of public health physicians and
residents and threats or bullying during the crisis
in 41.2 % [6]. Another Canadian survey reported
burnout in more than 60 % of public health workers
and an association with intention to leave [7]. These
findings raise concerns about workforce sustainabil-
ity, although cross-sectional surveys cannot estab-
lish individual trajectories or attribute all observed
problems to COVID-19.

The pandemic also exposed gaps in surge in-
frastructure and international governance. A
2026 review of reviews, organized around the 4S
surge-capacity framework, identified staff realloca-
tion, resource shortages, and repurposing of space
as recurrent challenges in healthcare responses to
COVID-19, HINI, and mpox [2]. A 2025 review
of pandemic prevention, preparedness, and response
identified weaknesses in implementation of the
International Health Regulations (IHR), constraints
on WHO capacity, and unresolved questions con-
cerning pathogen access and benefit-sharing [1]. An
analysis of 43 political manifestos from 16 countries
during 2024 found relevant preparedness pledges in
only four, suggesting limited political attention in
the documents examined [8].

Existing reviews address workforce well-being,
surge capacity, governance, or broad health-sys-
tem resilience [1-4]. This review brings these do-
mains together by distinguishing acute disruption,
emergency adaptation, and persistent gaps. It also
separates findings supported by evidence from
Kazakhstan from international approaches that re-
quire local evaluation.

The aim was to synthesize evidence on the orga-
nizational consequences of COVID-19, distinguish
emergency adaptations from persistent gaps, and
assess the relevance of international preparedness
lessons to Kazakhstan.

Materials and methods

A narrative review was undertaken to integrate
evidence from heterogeneous study designs and or-
ganizational settings. The review did not aim to pro-
duce a pooled effect estimate or to claim exhaustive
coverage of the literature.

Literature search

PubMed/MEDLINE, Web of Science Core
Collection, and Google Scholar were searched for
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publications first published from 1 January 2020 to
26 May 2026. The last search was performed on 26
May 2026; eligibility was based on the first publication
date, including early online publication. Three concept
blocks were combined using AND, with synonyms
within each block linked by OR: (1) “COVID-19”
and “SARS-CoV-2”; (2) “health system”, ‘“health
service”, “hospital”, and “health workforce”; and (3)
“organizational consequences”, “health system resil-
ience”, “health service disruption”, “surge capacity”,
“essential health services”, “pandemic preparedness”,
“public health emergency”, “emergency response”,
“governance”, “surveillance”, “supply chain”, and
“health system recovery”. Search syntax was adapt-
ed to each platform, including title, abstract, and
MeSH fields in PubMed and the Topic field in Web
of Science. Several simplified keyword queries were
used in Google Scholar. Only English-language publi-
cations were considered. Reference lists were screened
to identify additional sources.

Eligibility criteria

The main evidence base comprised journal pub-
lications first published between January 2020 and
July 2026 that addressed organizational consequenc-
es of COVID-19 or health-system preparedness
and resilience. Eligible designs included primary
quantitative and qualitative studies, systematic and
other reviews, comparative health-system studies,
policy and implementation analyses, and concep-
tual frameworks. Conference abstracts and institu-
tional reports were treated as supplementary source
types rather than as equivalent to full peer-reviewed
articles.

The thematic scope covered the health work-
force, hospital capacity, medical and pharmaceu-
tical supply chains, continuity and adaptation of
service delivery, and health-system resilience and
governance. Digital tools, financing, surveillance,
and emergency coordination were considered where
they informed these domains. Selected contextual
sources were used to describe baseline resource con-
straints and barriers to care relevant to Kazakhstan.

Publications were excluded from the main evi-
dence base if they lacked a relevant organizational
or health-system component, concerned animal re-
search, were protocols without results or preprints,
duplicated another report of the same study, or did
not provide sufficient information to interpret the
relevant findings. Where multiple versions of a
study were identified, the most complete eligible
version was retained.

Supplementary sources. Five reports from
WHO, OECD, and the US National Academies
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of Sciences, Engineering, and Medicine provided
contextual indicators and policy analyses concern-
ing hospital beds, workforce capacity, and med-
ical-product supply chains [9-13]. These reports
were identified through targeted searches of the or-
ganizations’ websites. Three conference abstracts
containing extractable quantitative information
were also retained [14-16]; their limited reporting
and review procedures were considered when inter-
preting their findings.

Selection and synthesis

Search records were managed in Zotero.
Duplicates were identified using the software and
manual checks. One author (T. B. Tolegen) screened
titles, abstracts, and full texts; uncertain eligibil-
ity decisions were discussed with L. Zh. Orakbay
and resolved by consensus. Additional versions of
the same study identified during full-text assess-
ment were checked to avoid duplicate inclusion.
Publications were considered insufficiently infor-
mative when the relevant organizational outcome
could not be identified or separated from clinical
outcomes, the design or setting was unclear, or
sampling and analytical methods were inadequately
described. No formal risk-of-bias assessment was
conducted.

Two further publications were identified through
supplementary targeted searches to address digital
innovations in healthcare supply chains and con-
textual evidence on tuberculosis diagnostic barri-
ers in Eastern Europe and Central Asia, including
Kazakhstan [17; 18]. The latter study was used as
contextual evidence and not as a direct estimate of
pandemic effects.

Data extraction. T.B. Tolegen extracted the au-
thor, year, country or region, study design, setting
and population, data-collection period, organiza-
tional domain, main findings, and reported limita-
tions. For reviews, the number and types of primary
studies and the review period were also recorded to
consider potential overlap between sources.

Thematic synthesis. Findings were organized
into five domains informed by the review scope
and the 4S framework (staff, stuff, structure, and
systems) [2]: health workforce; hospital and bed
capacity; medical and pharmaceutical resources
and supply chains; service delivery and care mod-
els; and resilience, governance, and preparedness.
Within these domains, findings were grouped into
acute disruption, adaptation, and persistent gaps or
recovery. Quantitative pooling was not performed

because designs, settings, populations, and out-
comes differed substantially. Primary findings,
review conclusions, model projections, and the
authors’ interpretation were distinguished in the
narrative synthesis.

Results

Characteristics of the sources. The review drew
on 90 publications and five institutional reports
[9-13]. The 90 publications comprised 44 primary
studies with observational, qualitative, quasi-exper-
imental, or modelling designs, including two con-
ference abstracts [15; 16]; 28 systematic and other
evidence reviews, including one conference abstract
of a systematic review [ 14]; and 18 narrative reviews
and policy- or practice-oriented publications. Not
all included publications were full peer-reviewed
research articles. Much of the evidence came from
high-income settings. Four publications included
information from Kazakhstan [16; 18-20]; one of
these [18] was used only as contextual evidence
because it did not address pandemic-specific out-
comes. Reviews may contain overlapping primary
studies and were therefore not treated as indepen-
dent confirmations of the same findings.

Health workforce

The pandemic intensified occupational stress
and exposed pre-existing workforce vulnerabilities.
Reported consequences included burnout, staffing
pressures, redeployment, and concerns about reten-
tion across hospitals, long-term care, and primary
care. These outcomes need to be distinguished be-
cause they measure different aspects of workforce
capacity [21-28].

Burnout and mental health

A meta-analysis of 30 observational studies es-
timated overall burnout prevalence at 52 % (95 %
CI 40-63 %) and emotional exhaustion at 51 %
(95 % CI 42-61 %) [21]. A conference abstract
published in 2025 summarized studies published
from January 2020 to December 2022 and report-
ed burnout prevalence of 75 % in Saudi Arabia and
76.9 % in Kuwait [14]. These regional estimates
do not establish an increase over time. An updated
meta-analysis of burnout symptoms among nurs-
es reported substantial burden and associated risk
factors [22]. Differences in populations, measure-
ment instruments, and cut-offs limit comparisons
across reviews. Predominantly cross-sectional evi-
dence describes prevalence and associations rather
than within-person changes or causal effects of the
pandemic.
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Staffing and retention

The pandemic intensified concerns about a
pre-existing nursing shortage. An analysis of data
from 29,472 registered nurses (hereinafter — RNs)
and 24,061 licensed practical or vocational nurses
in the 2022 US National Nursing Workforce Survey
estimated that approximately 100,000 RNs had left
the workforce during the preceding two years and
that a further 610,388 RNs intended to leave the
workforce by 2027 [23]. Survey estimates of past
departures and future intentions are distinct out-
comes. An integrative review identified burnout,
moral distress, and understaffing as factors associ-
ated with intention to leave [24]. Reviews of care-
home staff well-being and nurse retention identified
gaps in the evidence on sustained support and reten-
tion strategies across settings [25; 26]. A systematic
review linked turnover intention to organizational
factors, caring for patients with COVID-19, low
job control, and moral distress [27]. A subsequent
narrative review framed shortages, burnout, and at-
trition as mutually reinforcing problems [28]; this

is an interpretive model rather than an established
causal mechanism.

Leadership and organizational support

A systematic review of 86 studies reported
associations between supportive leadership, ad-
equate personal protective equipment (PPE), and
better mental health outcomes, but few initiatives
had been evaluated for effectiveness [29]. A scop-
ing review identified telephone helplines, peer
support, and psychological first aid among insti-
tutional support approaches [30]. Another sys-
tematic review found associations between social
support, resilience, coping, and psychological out-
comes [31]. In Kazakhstan, a longitudinal qualita-
tive study of 30 physicians and nurses, interviewed
three times between May 2021 and May 2022,
identified professional duty, sacrifice, and spiritual
and interpersonal coping as important features of
frontline experience [19]. These findings support
attention to organizational context but do not es-
tablish the superiority of organizational over indi-
vidual support programmes.

Table 1. Selected studies of workforce interventions and factors associated with burnout and retention

Study and design | Intervention or exposure

Reported findings Main limitations

Workplace interventions:

Cohen et al., 2023 mindfulness, coaching,

Most studies reported Many studies lacked

Rotenstein et al., Work overload among

2023 [33] 43,026 respondents from
Cross-sectional 206 organizations; no
survey intervention tested.

[32] . improved well-being or | controls and follow-up;
. . workload changes, job .

Systematic review; : reduced burnout, stress, | causal conclusions are
33 studies crafting, and peer support. anxiety, or depression limited
Most targeted individuals. ’ ’ ’

Burnout: 49.9 %; intention | Voluntary participation

and cross-sectional
design limit
generalizability and
causal inference.

to leave: 28.7 %. Both
were associated with
work overload across
occupational groups.

James et al., 2023 Organizational pandemic-

[34] support programme
Two-site quasi- for hospitalists at one
experimental intervention and one
comparison comparison hospital.

Only two hospitals;
baseline and site-
level differences may

Burnout decreased at
the intervention hospital
relative to the comparison

Retention strategies

De Vries et al., 2023 including onboarding,

[3.5] . staffing, social support,
Systematic review; rofessional development
55 studies p p ’

and technology.

hospital. confound findings.
The review identified Heterogeneous
i . evidence does not
multiple strategies support rankin
associated with retention; PPOTtI g
strategies by
effects were not pooled. ]
effectiveness.

Frias ct al., 2025 Organizational and individual

[36]
Rapid review of 50 approaches to workforce
. mental health and well-being.
reviews

Workload management,
staffing, leadership,
and psychological
support were recurring
organizational approaches.

Rapid-review methods
and variation in source
quality limit certainty.
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Table continued

Study and design | Intervention or exposure Reported findings Main limitations
Sidiq et al., 2024 Professional role and Burnout was reported in Single-region, self
[37] : . o reported data from
) workload; no intervention 68.1 % of respondents; : )
Cross-sectional . Jaipur, India; no causal
tested. nurses had higher scores. .
survey inference.

Source: compiled by the authors based on [32-37]

Hospital and bed capacity

Acute capacity pressures

During pandemic waves, demand for gener-
al and intensive care unit (hereinafter — ICU) beds
exceeded available capacity in several settings. A
systematic review examined models used to inform
hospital surge-capacity planning and their assump-
tions [38]. A report from a New York City medical
centre described converting operating rooms and
post-anaesthesia care units into critical care areas
[39]. A modelling study projected that Saudi Arabia
would require 4,372 additional general beds and
1,600 additional ICU beds under a six-month sce-
nario [40]. A Ugandan conference abstract reported
that 48 of 132 districts had ICU beds and estimat-
ed additional needs of 2,247 beds and 2,756 ven-
tilators over a twelve-month surge [15]. These are
setting-specific reports or projections. A European
country-level analysis found that national acute-bed
occupancy by patients with COVID-19 did not ex-
ceed 38.3 % in the countries examined, while noting
that national averages could conceal severe regional
pressures [41].

Capacity adaptation

Adaptations included repurposing existing
space, redeploying staff, and coordinating resourc-
es across departments. A systematic review of 142
studies identified adaptability, demand forecasting,

M

CoVID-19

and governance as relevant to capacity planning
[42]. In Tokyo, nine temporary hospitals with 842
beds admitted 11,572 patients between 2022 and
2024, with a maximum occupancy of 68.5 %; the
authors interpreted this arrangement as helping to
relieve pressure on acute hospitals [43]. A review
of reviews using the 4S framework similarly iden-
tified staffing, supplies, and space as recurrent chal-
lenges [2]. No directly comparable evaluation from
Kazakhstan was identified in the included literature.

Surgical disruption and recovery

Disruption extended to non-COVID surgical
care. A global model projected 28.4 million can-
celled or postponed elective operations during 12
weeks of peak disruption in 2020, including cancel-
lation rates of 81.7 % for benign conditions and 37.7
% for cancer surgery. Assuming a 20 % increase in
baseline surgical output, the model estimated a me-
dian of 45 weeks to clear the backlog [44]. These
figures are projections, not counts of recorded can-
cellations. Dutch registry data documented a reduc-
tion in surgical procedures extending beyond the
first wave [45]. Together, these sources indicate the
need to consider both surge capacity and continu-
ity of routine care, without establishing the effec-
tiveness of a particular protective strategy. Figure
1 summarizes disruption, adaptation, and possible
persistent gaps in hospital capacity.

Pamme " o

Emergency
Adaptation

Acute Disruption

Residual Gaps

Partial Recovery

H & @)=
& 24 % 0
A o -'l T E ..I
Patient surge ICU Shortage Staff redeployment Services restored Workforce shortages
and stabilized De[ayed care

Figure 1. Conceptual summary of hospital-capacity disruption, adaptation, and persistent gaps
Source: compiled by the authors based on [46-48]
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Medical supplies and supply chains

Shortages and organizational responses

PPE shortages were widely reported during the
first wave, alongside production disruption, export
restrictions, and stockpiling [49]. A British Columbia
case study identified leadership, shared objectives,
digital information systems, and real-time moni-
toring as capabilities supporting the supply-chain
response [50]. A Swedish mixed-methods study
linked shortages to low contingency stocks and lim-
ited supply-chain knowledge and described agree-
ments between logistics and clinical teams to pri-
oritize supplies [51]. A Nova Scotia case study de-
scribed centralized coordination within a provincial
health authority as a response to disrupted distri-
bution [52]. In Zimbabwe, currency instability and
donor-dependent procurement were associated with
medicine shortages [53]. These studies illustrate dif-
ferent responses but do not establish that one pro-
curement model is universally preferable.

Diversification and reserve capacity

A systematic review of 35 studies identified
artificial intelligence, blockchain, big-data analyt-
ics, and simulation among digital approaches to

healthcare supply-chain disruption management
[17]. A modelling study estimated that protecting
health workers in low- and middle-income countries
would cost approximately US$9.6 billion and could
avert about 2.3 million deaths, with an estimated
societal return of US$755 billion; these outputs de-
pend on the model assumptions [54]. Studies and
reviews also discussed supplier redundancy, man-
ufacturing diversification, and regional production
as potential resilience strategies [55; 56]. A 5P stra-
tegic medical-stockpile model has been proposed
[57]. Evidence describing these approaches is more
extensive than evidence comparing their effective-
ness or long-term costs.

Persistent supply vulnerabilities

Persistent vulnerabilities include concentration
of manufacturing, complex production processes,
and low profitability of some essential generic med-
icines [55; 56; 58]. The Zimbabwe case study addi-
tionally illustrates how donor dependence and cur-
rency instability may constrain procurement [53].
Such problems can predate a pandemic and persist
after its acute phase; temporal coexistence alone
does not establish that COVID-19 caused them.

Table 2. Selected indicators of hospital capacity, medical and pharmaceutical resources, and health work-
force, with data year, geographic coverage and indicator definitions

Ind.lfator (‘!eﬁ' Geographic Year(s) Reported values Ref. | Comparability notes
nition, unit) coverage
General Latest pre-
hospital beds | Global, 183 an derI:q o Country data years
(all hospital countries; p car Mean 402.3 per 100,000 in 59] vary; not comparable
beds), per high-income Y high-income regions with acute-care bed
. available per .
100,000 regions density (next row)
. country
population
Global, 183 | Latest pre- | Mean 424.8 per 100,000 in Acute-care beds are a
Acute-care . . . . .
countries; pandemic | upper-middle-income re- subset of all hospital
beds, per . . . .
100.000 upper-middle- year gions (highest of the income| [59] beds; cannot be
o uia tion income available per| groups); distribution highly compared with the
poP regions country uneven across countries previous row
Same OECD indicator
OECD average 4.3 per as the next row, but
Total hospital OECD 1,000; Korea and Japan 12— from a different
beds, per 1,000 countries 2021 13 per 1,000; relatively few | [9] | report edition; small
population beds in Mexico, Costa Rica differences may reflect
and Colombia data revisions and
country coverage
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Table continued

Ind'l?ator (‘?eﬁ' Geographic Year(s) Reported values Ref. | Comparability notes
nition, unit) coverage
OECD average 4.2 beds
Total hospital cc())ulifrIiZ:s per 1,000 (Korea 12.6;
beds, per 1,000 Japan 12.5; lowest in
opulation; (occupancy: Mexico, Costa Rica and
Pop > . | 29 countries 2023 ’ [10] See previous row
occupancy of with Sweden); mean occupancy
curative (acute) 72 %, above 85 % in 2 of
comparable .
care beds, % 29 countries (Ireland and
data)
Canada)
High-income: median 11.4 Same countries
19 Asian (IQR 7.3-22.8) in 2017 and measured at two time
1CUlcritical counFrles and 13.9 (IQR 10..7—21.7-) n points, so chang.e
care beds regions (7 2017 and 2022. Middle-income: 2.6 can be assessed;
er 100 O(;O high-income, 2022 (IQR 1.7-7.8) and 6.6 (IQR | [60] Asian countries
p o ulaiion 12 middle- 2.2-13.3). In 2022, 10.9 % only; ICU beds are
pop income of critical care beds were in not comparable with
economies) single rooms and 5.3 % had general or acute-care
negative pressure beds
Average 17 per 100,000;
from abput 40 or more in National ICU
Czechia and Estonia to . .
ICU beds, : definitions differ; not
31 OECD below 5 in New Zealand .
per 100,000 ) 2023 . | [10] | directly comparable
. countries and Sweden; most countries : i .
population . i with the Asian data in
increased ICU capacity the Drevious row
compared with the pre- p
pandemic period
Facilities with | 7 lqw- and 43 % had a complete set: L.ow- and mlfldle-
a complete middle- 2020-2021 . income settings
. 46 % lacked respirator
WHO- income (repeated o only; no comparable
} masks; 16 % lacked gloves; | [61] .. .
recommended | countries; survey neeligible improverment high-income facility
PPE set on the | 1,554 health | rounds) gle p estimate in the
e across rounds .
survey day, % facilities included sources
277 active shortages as of Single-country count
Active drug September 2024, down based on ASHP / Uni-
shortages, USA 2023-2024 | slightly from the historic | [58] | versity of Utah Drug
number high of 323; above 275 for Information Service
two consecutive years surveillance definitions
Government . Stockholding obligations,
measures 38 countries, export restrictions, and Policy inventory; no
against medi- | mostly high- | 2020-2023 POTLIe : [62] y bk
] . collaborative procurement outcome data
cine shortages income .
o mechanisms adopted
(qualitative)
Cussar el
essel‘qtl'al- OEC.D Bef(')re and thin margins (OECD); [11; | Qualitative; different
medicine countries; during the . ;
. . . centralized procurement 63] | settings and methods
shortages Saudi Arabia | pandemic : :
. and registration bottlenecks
(qualitative)

(Saudi Arabia)
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Table continued

In:igz:n;lg:te)ﬁ- G:(?f::;)gl:c Year(s) Reported values Ref. | Comparability notes
Disruption of Disrupted supply of
essential health| Low- and antiretroviral, tuberculosis,
commodities middle- Pandemic and malaria medicines; [64] Data years vary across
(systematic income period lockdowns and reduced included studies
review of 13 countries manufacturing capacity
studies) cited as main drivers
Thresholds of 20.7
physicians and 70.6
nurses and midwives per
Health- Global, 204 10,000 pop ulation for Pre-pandemic baseline;
workforce . UHC; estimated shortage .
countries and 2019 o .. [65] |model-based estimates
thresholds and territories of 6.4 million physicians, (GBD 2019)
shortage 30.6 million nurses and
midwives, 3.3 million dental
personnel and 2.9 million
pharmaceutical personnel
Health- 6.5-fold difference in .
workforce density between high- WHO National Health
. Global 2020 . . [66] | Workforce Accounts
density by income and low-income data
income group countries
27.9 million (2018) and
Nursing .29.8 m.illion (2023);
workforce Global 2018 and internationally trained [12] Same dgta sys‘Fem at
number ’ 2023 nurses account for about 23 two time points
% of nurses in some high-
income settings
Pre-
Mechanical pandemic | About 62,000 full-featured '
ventilators USA stgck and about 98,000'n0n-ffu11- (67] Slngle-cquntry stock
number ’ (estimate featured or non-invasive estimate
published in devices
2021)
Hospital beds
vlvriltflag;l;};il Kenya 2020 58 % [68] Single country
supply, %
Use ?f 23 lc')c\l)Zl_l and Pandemi Invasive ventilation used
su;)e;(l:;trzglrgng Ii?ll(:onfe: z;t;rzglc more often and high-flow Comparison with high-
hospitalized countries; |(prospective nasal oxygen le‘ss qften than| [69] income gettings is
COVID-19 66,00 O’ cohort) reported in hlgh-lncome indirect
patients patients settings
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Table continued
Indicator (defi-| Geographic -
.o (. grap Year(s) Reported values Ref. | Comparability notes
nition, unit) coverage
Mechanical o .
o Low- and Capacity insufficient in most
ventilation . Before and . .
. middle- . low- and middle-income Commentary; no
capacity . during the C e [70]
. income .| countries, limiting access to pooled data
(narrative : pandemic "
. countries critical care and surgery
evidence)

Source: compiled by the authors from [9-12; 58-70]. Values refer to different settings, years, and defini-
tions. Cross-row comparisons should not be interpreted as temporal changes. Within-source comparisons
are shown for repeated measurements of critical-care capacity in Asia [60] and the global nursing work-

force [12]

Service delivery and care models

Disrupted services and delayed diagnosis

Beyond the surgical backlog described above
[44], a meta-analysis of 245 studies from 46 coun-
tries reported reductions of 39.0 % in cancer-screen-
ing participation, 23.0 % in new diagnoses, 24.0 %
in diagnostic tests, and 28.0 % in treatment provi-
sion; reductions were larger in medium-Human
Development Index settings for some outcomes
[71]. A US cancer-database study also found fewer
diagnoses of screenable cancers than predicted for
2020 [72]. This suggests delayed detection, but does
not by itself establish subsequent stage shifts or
long-term outcomes. For regional context, a qualita-
tive study including Kazakhstan described financial,
household, stigma-related, and provider-related bar-
riers to tuberculosis diagnosis [18]. That study does
not isolate the effect of COVID-19 and should not
be interpreted as a measure of pandemic-related di-
agnostic delay.

Maintaining essential services

An interrupted time-series analysis of 31 health
services in ten countries reported declines of 9-40 %
in outpatient visits and 26-96 % in cancer screening,
tuberculosis screening, and HIV testing. Substantial
disruption remained in half of the countries at the
end of 2020 [73]. A Nigerian qualitative study de-
scribed appointment rescheduling, prioritization of
maternal and child health services, staff redeploy-
ment, and incentives, while documenting continued
pressures on essential services [74]. In a US nation-
al survey, 69 % of Medicare-certified home health
agencies used some form of telehealth, including
care coordination, virtual visits, and monitoring
[75]. These examples show that service adaptation
involved both changes to staffing and care processes

and the use of digital tools; they do not allow the
relative contribution of each to be ranked.

Sustainability of adaptations

Evidence on sustainability varied by setting. The
US home health survey reported that some agencies
discontinued telehealth after adopting it during the
pandemic [75]. The Nigerian study described ad-
aptations that contributed to the recovery of essen-
tial services, particularly in local government areas
classified as highly resilient [74]. These findings
suggest that some practices persisted while others
were discontinued. The included evidence does not
establish how commonly emergency adaptations
became routine practice across health systems or
isolate the effects of financing, infrastructure, and
organizational learning on their continuation.

Resilience and governance

Conceptual frameworks

A systematic review of hospital resilience used
resource and capability perspectives to examine
how organizations respond to disruption [76]. A
surge-management framework identified four in-
teracting functions: preserving existing capacity,
expanding capacity, moderating demand, and en-
abling coordination [77]. A systematic review of
workforce surge capacity described emergency hir-
ing, task-shifting, and redeployment as common re-
sponses [78]. Another review identified regulatory
flexibility and psychological and financial support
among workforce interventions, while noting lim-
ited evidence on comparative and long-term effec-
tiveness [79]. An Indonesian qualitative study de-
scribed hospital shocks and organizational respons-
es relevant to resilience [80]. These frameworks
help organize reported experience, but should not
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be treated as validated predictions of performance
in future emergencies.

Coordination and policy learning

A study of South Korea described a whole-of-
nation response involving coordinated testing, sur-
veillance, legal powers, and participation by private
and civil-society actors [81]. Interviews with pol-
icy-makers in India, Indonesia, and Nigeria iden-
tified multisectoral cooperation as important for
maintaining tuberculosis services [82]. A compara-
tive analysis of 28 countries highlighted governance
clarity, coordination, and links between surveil-
lance and decision-making as features of national
responses [83]. These observations support examin-
ing how coordination operates in different settings;
they do not establish that a single governance model

is superior after accounting for epidemic conditions
and baseline resources.

Preparedness gaps

A scoping review identified gaps in empirically
tested, implementable strategies for resilient health
systems [84]. Sources concerning Kazakhstan in-
cluded a geospatial conference abstract on work-
force and infrastructure distribution [16] and a
descriptive account of public health response
measures [20]. In the literature retrieved for this
review, direct evidence on workforce departures,
elective-care backlogs, and supply-chain disruption
in Kazakhstan was limited. This finding reflects the
scope and language restrictions of the search and
is not evidence that no national data exist. Figure 2
presents an author-developed conceptual synthesis
of organizational resilience and preparedness.

MULTI-LEVEL ORGANIZATIONAL RESILIENCE FRAMEWORK

Organizational resilience during the COVID-19 response and preparedness for future emergencies.

( Acute shock ) » < Adaptation >» ( Recovery )»( Preparedness )

o0 S
.-‘ Workforce strain Flexible roles Team recovery Tran.n.ng and
Micro / resilience

Team
Bed and service Capacity Service Surge capacit
shortages expansion restoration HR Y

Resource and supply
constraints

Coordination and
mobilization

Governance and
preparedness

Learning and
adjustment

POST-COVID PREPAREDNESS PRIORITIES

Beds

Workforce

®

Adaptation

ot o
\ (A

Medical resources

Figure 2. Conceptual framework linking organizational levels,
pandemic-response phases, and preparedness priorities
Source: compiled by the authors based on [83; 85, 86].
The figure is a conceptual illustration and not an empirically validated model.

Discussion

Organizational priorities for preparedness

Workforce capacity

Workforce planning should consider persistent
staffing shortages and the potential contribution of
long-COVID-related absence [87]. Reviews de-
scribe task-shifting, regulatory flexibility, and rapid
mobilization as approaches to increasing short-term
workforce availability, while evidence on long-term
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effectiveness remains limited [79]. Burnout and
staffing pressures are associated with turnover in-
tention [88]. Reviews of workforce support also
describe workload management, peer support, and
leadership alongside individual interventions [36].
The comparative effectiveness, feasibility, and sus-
tainability of these approaches require evaluation in
the settings where they are implemented.
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Hospital and supply capacity. Hospital prepared-
ness requires coordination across staff, supplies,
space, and systems [2; 77]. The literature describes
reserve physical capacity, cross-training, and adapt-
able space as potentially relevant resources [76].
The US National Academies proposed measures to
improve supply-chain resilience through invento-
ry management and information exchange among
hospitals, suppliers, and public authorities [13].
Decisions about reserves and redundancy should ac-
count for maintenance costs, staffing requirements,
and local patterns of demand.

Governance and learning. The Lancet
Commission identified failures of coordination and
delayed institutional responses and recommended
stronger health systems and international cooper-
ation [89]. A subsequent analysis of global health
governance discussed reforms associated with the
WHO Pandemic Agreement [90]. For organization-
al planning, these sources support attention to clear
responsibilities, information exchange, and mecha-
nisms for learning from emergency responses. They
do not establish that resources or formal prepared-
ness plans alone are sufficient to ensure effective
performance.

Table 3. Priority organizational and resource-capacity needs for future preparedness and corresponding

recommendations
. Proposed Evidence informing the . . .
Domain P & Implementation considerations
preparedness need proposal
Reviews describe increasing Specify responsibilities, scope-of-
Pre-agreed surge . : i
i worker numbers, expanding roles,| practice arrangements, financing,
staffing, flexible : . .
Workforce o and supporting existing staff; training, and staff support before
skill mix, and staff . g
. shortages constrained response a crisis. Evaluate safety and
protection. i o
capacity [20; 79; 91]. sustainability locally.
Plans to expand Practice reports describe . .
p ) pOTts Identify convertible spaces,
staffed ICU and coordinated planning for beds, .
. . i staffing and supply requirements,
Hospital general-bed staffing, supplies, isolation, and o
. . . L coordination arrangements,
capacity capacity while communication; a US survey ..
. . and procedures for reviewing
maintaining documented hospital surge erformance after an emereenc
essential care. actions [92-94]. p geney
Diversified A conceptual analysis proposed Assess reserve requirements,
stronger supply-chain governance | storage and maintenance costs,
. procurement, . . ;
Medical : [95]. Swedish hospitals reported supplier dependence, and
. contingency stocks, : .
supplies o low reserves and described allocation procedures. Compare
and coordination of o o
. agreements to prioritize scarce feasibility and outcomes across
distribution. . :
supplies [51]. local settings.

Source: compiled by the authors based on [20; 51; 79; 91-95]

Strength and nature of the evidence

The evidence differed substantially across do-
mains. Burnout has been examined in meta-anal-
yses, but variation in measurement and possible
overlap of primary studies limit comparisons be-
tween pooled estimates [21; 22]. Actual workforce
departures were documented less often than in-
tention to leave [23; 24; 27; 88]. Surgical-backlog
and bed-capacity estimates depended on model
assumptions [15; 40; 44]; registry and service-use
studies supported the direction of disruption without

confirming the projected global magnitude [45; 71].
Supply-chain evidence consisted largely of case
studies, policy analyses, and narrative reviews [50-
53; 56; 95]. It describes plausible mechanisms and
organizational responses but offers limited grounds
for causal attribution or ranking interventions.
Most empirical evidence was observation-
al. Associations between burnout and intention to
leave, or between governance features and national
response performance, should therefore not be inter-
preted as causal effects. Epidemic intensity, baseline
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resources, financing, political decisions, and popu-
lation characteristics may all influence organiza-
tional outcomes [83]. The central implication of
this synthesis is the need to distinguish documented
disruption, reported adaptations, and evidence that
those adaptations remained effective over time.

Applicability to Kazakhstan

The retrieved sources concerning Kazakhstan
comprised a qualitative study of frontline profes-
sionals [19], a descriptive account of public health

responses [20], a geospatial conference abstract
[16], and contextual qualitative evidence on tuber-
culosis diagnostic barriers [18]. They provide dif-
ferent types of information and do not collectively
establish national estimates of pandemic-related or-
ganizational harm. Table 4 distinguishes proposed
measures with some local support from those de-
rived mainly from international experience. Local-
language and administrative sources would be need-
ed for a more comprehensive national assessment.

Table 4. Proposed preparedness measures for Kazakhstan: international evidence, national evidence, and

status

Supporting
Proposed measure international | Evidence from Kazakhstan | Status for Kazakhstan
evidence
Organizational support. for Qua}htatlve eV1.dence on Partly supported
health-worker well-being frontline professionals [19]; oo
. [29; 32; 35; . (qualitative); prevalence
and retention (workload the included sources do not g :
36] . . . and attrition require
management, peer support, provide national estimates of national monitorin
visible leadership) burnout or actual departures. &
Pre-agreed regulatory flexibility Public health response Transfer of international
for surge staffing (scope of : i .
i . [78;79;91] measures described [20]; |experience; requires local
practice, redeployment, rapid : .
i . effectiveness not evaluated evaluation
licensing)
Pre-established protocols for Regional differences in Need partly indicated by
. [2; 38;42; ) :
ICU and general bed expansion; 92-94] workforce and infrastructure | national data; protocols
regional surge planning density [16] require local testing
' ' ContextuaI' eV1.dence on Contextual support
Protection of elective and tuberculosis diagnostic . .
) . ) [44; 45;71; ) . only; pandemic-specific
diagnostic capacity (cancer, barriers [18]; no direct ; .
. . 72] . national service data are
tuberculosis) during surges estimate of COVID-19
. . needed.
effects on diagnostic delay.
Diversified procurement, No directly relevant national | Transfer of international
) ) [13;17;51; ) . . ) . .
contingency stockpiles and study was identified in this |experience; requires local
P 55; 56; 95] . . .
supply-chain visibility English-language review. evaluation
Governance: multisectoral Response measures Transfer of international
o . [81-83; 89; . . .
coordination, after-action 90] described [20]; governance |experience; requires local
reviews, IHR accountability effectiveness not evaluated evaluation

Source: compiled by the authors based on the reviewed literature

Authors’ recommendations. On the basis of this

synthesis, priorities for evaluation in Kazakhstan
include monitoring burnout and actual workforce
departures; examining elective, diagnostic, and
cancer-care volumes during 2020-2022; assessing
regulatory arrangements for surge staffing; testing
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regional ICU and general-bed surge plans; and re-
viewing medical-product supply-chain resilience.
These are proposed directions for national assess-
ment rather than interventions whose effective-
ness in Kazakhstan has been demonstrated by this
review.
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Limitations

This narrative review was not based on a regis-
tered protocol and did not include formal risk-of-
bias assessment or quantitative pooling. Screening
and extraction were conducted by one author, with
uncertain cases discussed with the second author;
this may increase selection and extraction errors.
Searches were restricted to three platforms and
English-language publications. Google Scholar
searches are difficult to reproduce, and the omission
of regional databases and Russian- and Kazakh-
language literature may have limited identification
of evidence from Central Asia. The included sourc-
es varied in design, population, observation period,
and outcome definitions. Many relied on voluntary
participation and self-report. Burnout instruments
and thresholds differed, and turnover intention was
not equivalent to observed departure. Resource in-
dicators referred to different years and settings and
cannot be combined into a single temporal trend.
Overlap between reviews may give some primary
findings disproportionate weight. Conference ab-
stracts and institutional reports provided supple-
mentary information but differed from full research
articles in reporting detail and review procedures.
Finally, the predominance of observational evi-
dence and high-income settings limits causal infer-
ence and transferability to Kazakhstan.

Conclusion

COVID-19 exposed and intensified organiza-
tional pressures involving the health workforce,
hospital capacity, medical supplies, and continuity
of care. Reported adaptations included staff rede-
ployment, hospital reconfiguration, procurement
changes, and telemedicine. Evidence on their com-
parative effectiveness and long-term sustainability
remains limited. The review supports considering
workforce protection, coordinated surge planning,
supply-chain resilience, and institutional learning
within routine preparedness, while distinguishing
these priorities from proven intervention effects.
For Kazakhstan, the available evidence is insuffi-
cient to determine which combination of measures
will be most effective. Local assessment of work-
force retention, service recovery, resource capacity,
and implementation outcomes is therefore needed.
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COVID-19 TAHJIEMUSICBIHBIH YIBIMIACTBIPYIIBIIBIK CAJIIAPTIAPHI
"KOHE JIEHCAYJIBIK CAKTAY KYWECIHIH KOFAMJIBIK TEHCAVJIBIK
CAJIACBIHJAFBI BOJIAIIAK TOTEHIIE KAFJANJIAPFA TAVBIHBIFEI

JI. K. Opaxkoaii', T. b. Teaeren*!, O. T. KacbiMoB>
'«Kazakcran-Peceit meqununaneik yausepcureti» MEBBM, Kazakcran, AnMars
2 U. K. AxynbaeB atsinaarsl KpIpFeI3 MEMIIEKETTIK MEAHMIIMHA akaaeMusichl, KplpFei3cTaH, bimmkek
* Koppecnonoenm asmop

AnHjaarna

Ozexminiei: COVID-19 nmanaemMusicbl AeHCAyJIbIK CaKTay >KYHEIepiHIH YHBIMIACTBIPYIIBUIBIK OCall
TYCTapblH aHBIKTAI, KaJpJapMeH KaMTaMachl3 €Ty/liH TYPaKTbUIBIFbIH, aypyXaHallapAblH >KYMBICHIH, JKeT-
Ki3y TI30€KTEpiH KOHE JKOCTAPJIbl METUIIMHAIIBIK KOMEK KopceTyi 0y3/bl. [lepcoHanaplH TYPaKThUIBIFRI,
aypyXaHaJIapbIH PE3EPBTIK KyaTTapbl, )KETKi3y Ti30€KTEpiHIH CEHIMIIIT *)oHe 0acKapy calachlHIaFbl
cabakrap KazakcTaHHBIH JIeHCAyJBIK CaKTay KYHECiHIH OoJamiak nmaHaeMusIapra )KoHe KOFaMIbIK JICH-
cayJIbIK CaKTay cajlachlHJaFbl 0acKa /1a TOTEHIIe KaFIaiiapra JaibIHBIFbIH HBIFAUTY YIIIH MaHBI3/bI.

Maxcamer: COVID-19 manaeMusiChIHBIH YHBIMIACTBHIPYIIBUIBIK, CalIIapiiapbl Typasibl IepeKTepi KO-
PBITBIHIBLIAY, IIYFBUT OeiiMIeNy IapaiapblH CaKTaJIbII KaJIFaH MOCEeJIeNIepICH aKbIpaTy KOHE JailbIHIbIK
YKOHIHET1 XaJIbIKapablK ToXIpruOeHiH Ka3zakcTanFa KOJIaHBUTYBIH KapacThIpy.

Mamepuanoap men adicmep: Happatuptik mony xyprizingi. PubMed/MEDLINE, Web of Science
xoHe Google Scholar mmardopmanapsiaga 2020 xbeutrel KaHTapaad 2026 KbUTFBI TIUIIETE TCHIH aiFall
YKapUsUTaHFaH JKYMBICTap 1371eM1/11; COHFBI 1371ey 2026 KbIIFBI 26 MaMbIp/ia OpbIHAAABL. [371ey o1edueTTep
Ti3IMIEPi, HbICAHAJIBI 13I8y JKOHE YHBIMIAP/BIH ecenTepi apKbUIbl TONBIKTHIPbULAEL. [llomyma yir koHde-
PEHIMS Te3UCiH KaMTUTBIH 90 KapusyilaHbIM JKOHE KOChIMIIIA 6€C MHCTUTYIIMOHANIBIK €Cell MaiaanaHbLI-
Ibl. JlepekTep TaKbIPBINTHIK OaFbITTap OOMBIHIIA KOPHITHIHABLIAHIBI.

Homuoicenep: PubMed/MEDLINE, Web of Science sxene Google Scholar mnatdopmanapeiaga 2020
KbUTFBI 1 KaHTapgaan 2026 >KbUTFBI 26 MaMbIpFa JIEHIH aJFall KapusUulaHFaH >KYMBICTAp 13/1€J1/1i; COHFBI
131ey 2026 xxputrbl 26 MaMbIpaa xyprizuiai. Kahauasik Mmogens 2020 KbUTFBI €H aybIp Ke3eHHIH 12 anrTa-
ChIH/IA 28,4 MUJUIMOH KOCTIApJIbl ONEPAIMSHBIH TOKTATBITYbl HEMECE KEeHIHTe MIerepilyl MyMKiH eKeHIH
Oomxaapl. XKeTkizy Ti30eKTepi Typasbl 3epTTeyiaepIe OHAIPICTIH TeorpausIbIK MOFBIPIAHYBI, PE3EPBTIK
KOPJIapIbIH JKETKUTIKCI3IT1 dKOHE KETKI3Y Ti30€KTepi Typasibl OLTIMHIH MIEKTEYJIUTIT TaMIIbUTBIKKA BIKITAT
€Tyl MyMKiH (hakTopiap peTiHAe KapacThIpbUIAbl. beliMaeny mapanapbliHa IEPCOHAIBI KaiTa 0oy, Te-
CeK KOPBIH KaiTa OeiiHey, )KaOAbIKTay bl OPTAIBIKTAHIBIPBIIFAH YHJIECTIPY KOHE TeJIeMeIUIIMHA Kipi,
anaia onapbIH y3aK Mep3iMIi TYPAKThUIBIFBI )KOHIHJIET1 AEPEKTEP MEKTEYl OOIbI.

Kopvimuinowl: Jlepektep mepcoHanabl KOPFayabl, PE3epBTIK KyaTTap/Ibl *KOCIapayibl, KETKI3y Ti3-
OCKTepiH apTapanTaHABIPY/bl )KOHE JIeH KO ToXXIpHOECIHEH MHCTUTYITMOHANIBIK, ca0aK alryjbl JeHCay-
JIBIK, CaKTay XKYHECIHIH KYHIEIKT1 )KYMBIChIHA €HT13y MYMKIH/IITIH KapacThIpyAbl Konaaiabl. JKekenereH
mapajapAblH CadbICTBIPMAIIBI THIMAUTITT MEH Yy3aK Mep3IMIi TYPaKThUIBIFbI JKETKUTIKTI aHBIKTaIMaraH.
Kazakcran OoiibIHIIIA epEKTEp MIEKTEYI1, COHABIKTAH YCHIHBUIFAH IIapaiap KepriTikTi Oaranayapl KaKeT
erenl.

Tyuin cozdep: COVID-19; nanoemusnap, OeHcayuvix cakmayovl 6acKapy, OeHCayIvlK Cakxmayobly
KaopavlK pecypcmapul, aypyXaHaiapovly, meceK Kopbl, 0eHCAYIblK CAKmay pecypcmapbl; momeHnuie sHcae-
oaiinap Ke3inoezi ic-KUMbLIOApObl HCOCNAPAA).
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OPTAHU3AIIMOHHBIE ITOCJIEACTBUA MAHAEMHUUA COVID-19 U TOTOBHOCTD
CHUCTEMBI 3IPABOOXPAHEHUS K BYYIIUM YPE3BBIYAWHBIM CUTYAIIUSAM
B OBJIACTU OBHIECTBEHHOTI'O 3TPABOOXPAHEHMU A

JI. K. Opaké6aii', T. b. Toaeren*', O. T. KacbimoB?
"HYO «Ka3axcrancko-Poccuiickuii METUIIMHCKWI YHUBEpCHTET», KazaxcTaH, AjMarhl
2 KpIprei3ckasi rocyiapCTBeHHAst METUIIMHCKAST aKaIeMHs
nmenn U.K. Axynbaesa, Keipreizcran, bumkex
* Koppecnonoupyrowuii agmop

AHHOTaNug

Axmyanvrnocmu: [lannemust COVID-19 BbisiBUIIa OpraHU3allMOHHbBIE YSI3BUMOCTH CUCTEM 3/paBOOXpa-
HEHMsI, HAPYIIUB YCTOMYMBOCTh KaJIpOBOro obecredeHus, paboTy OOJIbHMII, IEMOYKH IMOCTaBOK U OKa3a-
HUE TUIAHOBOW MOMOIIU. YPOKHU B 0OJIACTH YCTOWYMBOCTU TIEPCOHANA, PE3EPBHBIX MOIIIHOCTEH OONBHUII,
HaJEKHOCTH 1IETIOYEK ITOCTABOK U YIPABJIEHUS BayKHBI 1151 YKPEIUIEHUSI TOTOBHOCTH CUCTEMBI 3/IpaBOOXpa-
Henns Kazaxcrana k Oy ayliuM MaHAEMUsIM U IpyTUM Ype3BbIUaifHBIM CUTYalusM B 001aCTH OOIECTBEH-
HOTO 37]paBOOXPAHEHUS.

L]env: 0600IUTH AaHHBIE 00 OpraHu3aMoHHbIX nociueacTBusax COVID-19, pa3rpaHuuuTh SKCTpEHHBIE
a/lanTallMOHHbIE MEPBI  COXPaHSIOIIUECS IPOOIEMBI, a TAK)KE pACCMOTPETh NPUMEHUMOCTb MEKIyHapO/I-
HOTO OIIbITa 00ecIedeH s TOTOBHOCTH K ycioBusM Ka3zaxcraHa.

Mamepuaner u memoowi.Ilonck B PubMed/MEDLINE, Web of Science u Google Scholar oxBarbiBain
paboTsl, BepBhie omyonukoBanHbie ¢ 1 ssaBaps 2020 1. mo 26 mas 2026 T.; mOCIeIHNN MOUCK BBHITIOTHEH
26 mas 2026 r. JIonoJHUTENIBHO UCIIOJIB30BAHbI IOMCK T10 CIIMCKaM JIMTEPATYPhl, LIEJIEBOM MOUCK U OTUETHI
opranuzanuii. B 0630p Bonum 90 my6nukaruii, BKiItoyast Tpu KOH(PEPEHIIMOHHBIX Te3UCa, U MATh JOTOJI-
HUTEJbHBIX HHCTUTYIIMOHATIBHBIX OTYETOB. /laHHbIE 0000IIEHBI 10 TEMATHYECKUM HAIIPABICHUSM.

Pe3zynomamei: B MeraaHanmu3e pacnpocTpaHEHHOCTh NMPO(ECCHOHAIBHOTO BBITOPAHHS CPEIH MEIH-
IIUHCKUX paboTHUKOB cocTaBmia 52 % (95 % AU 40—63 %). Beiropanue ObLIO CBSI3aHO ¢ HAMEPEHUEM I10-
KHHYTh paboTy, TOr/a Kak (GaKkTHYECKUI yXOJ] KaIpOB OMUCHIBAICS MPEHUMYIIECTBEHHO B HAIIMOHAIBHBIX
oOcnenoBanusX. [ mobanpHast MOJIeNs TPOTHO3UPOBAIa OTMEHY MM MepeHoc 28,4 MIIH TUIaHOBBIX Omepa-
i 3a 12 Henens muKoBbIX HapymeHuid B 2020 1. B uccienoBaHusIX 1EeMOYeK OCTaBOK reorpaduueckast
KOHLIEHTpALUsl IPOU3BOJICTBA, HEJOCTATOUHBIE PE3EPBBI U OIPAHUYECHHBIE 3HAHMS O LIETIOYKaX [TOCTaBOK
paccMaTpUBaIMCh Kak BOZMOXKHBIE (hakTophl Aeduunta. OpraHus3anuy aIanTHPOBATUCH 3a CUET mepepac-
npeJesieHusl IepcoHaa, nepenpo(uiInpoBaHus KOEK, IEHTPaTM30BaHHON KOOPIMHALIMY MTOCTABOK U TeJe-
MEUIMHBI, OJHAKO JAHHBIX O JOJITOCPOYHON YCTOMUMBOCTH 3TUX Mep ObLIO HETOCTATOYHO.

Bui6oowi: VIMmeronecs 1aHHbIE MOACPKUBAIOT PACCMOTPEHHE Mep IO 3allIUTe MEPCOoHaa, TIaHHPO-
BaHUIO PE3EPBHBIX MOILTHOCTEH, TUBEPCUPHUKAIIMH TOCTABOK U MHCTUTYIIHOHAILHOMY O0YUYEHHIO HA OIBITE
pearupoBaHMs B paMKax IMOBCEIHEBHOW pabOThI cucTeMbl 3/1paBooxpaneHus. CpaBHuTenbHast 3ppexTus-
HOCTb U JIOJIFOCPOYHAs] YCTOWYMBOCTh KOHKPETHBIX MEP OCTAIOTCSA HEJAOCTATOYHO M3yUYEHHBIMU. JlaHHBIE
no Kazaxcrany orpaHn4eHsl; IpeiI0KEHHBIE MEPHI TPEOYIOT JOKAJIBHOM OLEHKH.

Knioueswte cnosa: COVID-19; nandemuu, ynpasieHue 30pagooxpanenuem, Kaoposvle pecypcol 30pa-
800XpaHeHUsl, OONLHUYUHBIN KOEUHbIU (POHO, pecypcyl 30pA8OOXPAHEHUs; NIAHUPOBAHUE OeUCMEUll npu
Upe3BLIYAUHBIX CUMYAYUSX.
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NORMATIVE FRAMEWORKS AND INTERNATIONAL
EVIDENCE ON WORK UNDER HYPOBARIC HYPOXIA
IN HIGH-ALTITUDE ENVIRONMENTS:

A COMPARATIVE ANALYSIS

A. K. Saktapov'’, D. V. Vinnikov', A. Y. Ualiyeval, Z. V. Romanova',

N. N. Aitambayeva?, L. Z. Nazarova?, G. Z. Akhanov?, O. Z. Mukanova*
'NJSC «Al-Farabi Kazakh National University», Kazakhstan, Almaty
2Kazakhstan’s Medical University «KSPH», Kazakhstan, Almaty
3NJSC «S. D. Asfendiyarov Kazakh National Medical University», Kazakhstan, Almaty
*Mangystau Central District Hospital, Health Department of Mangystau Region,
Kazakhstan, Mangystau Region
*Corresponding author

Abstract

Relevance. High-altitude work involves exposure to hypobaric hypoxia and risks of altitude illness,
sleep and cognitive disturbances, and cardiovascular complications. Differences in national regulatory re-
quirements hinder harmonisation of workers’ medical assessments.

Objective. To compare selected Russian, Kazakhstani and Kyrgyz regulatory acts relevant to medical
examinations for high-altitude work and assess their concordance with international guidance and scientific
evidence.

Materials and Methods. Three national regulatory acts and three international clinical documents from
the Wilderness Medical Society, European Society of Cardiology and British Thoracic Society were anal-
ysed. A structured narrative review using Scopus and Web of Science included 23 scientific publications in
the qualitative synthesis.

Results. The Russian document addresses reduced pressure and reduced oxygen partial pressure in tech-
nologically maintained environments, but its applicability to natural high-altitude settings is not explicitly
defined. The Kazakhstani document does not identify hypobaric hypoxia as a distinct harmful occupational
factor. The Kyrgyz document covers selected occupations in high-altitude and remote areas. Within the
provisions reviewed, no integrated system of altitude-specific risk stratification, validated occupational
fitness criteria and explicit categories of restriction was identified. International clinical guidance addresses
relevant risks but does not constitute an occupational fitness regulatory standard. Selected forms of haem-
orrhoids and hernias are included in the Kazakhstani and Kyrgyz documents; their regulatory context must
be distinguished from contraindications specifically attributable to hypobaric exposure.

Conclusion. National requirements would benefit from clearer definitions of occupational exposure to
hypobaric hypoxia and individual, task-specific fitness assessment. International guidance may inform reg-
ulatory revision when adapted to occupational settings.

Keywords: altitude, hypoxia, occupational health, occupational exposure, physical examination, risk
assessment, legislation as topic.

Introduction pressure decreases from approximately 101.3 kPa
High-altitude environments are characterised (760 mmHg) at sea level to 75.0 kPa (563 mmHg)
by an altitude-dependent reduction in baromet- at 2,500 m and 61.6 kPa (462 mmHg) at 4,000 m,
ric pressure and oxygen availability. Barometric corresponding to reductions of approximately 26 %
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and 39 %, respectively [1-3]. Although the oxygen
fraction remains constant at approximately 20.9 %,
the humidified inspired oxygen partial pressure
(PIO,) decreases from approximately 19.9 kPa
(149 mmHg) at sea level to 14.4 kPa (108 mmHg)
at 2,500 m and 11.6 kPa (87 mmHg) at 4,000 m,
resulting in hypobaric hypoxia [1-3]. These pressure
estimates are approximate and depend on atmo-
spheric conditions; the humidified inspired values
assume a water-vapour pressure of approximately
6.3 kPa at 37 °C.

Acute acclimatisation begins within minutes
and includes increased pulmonary ventilation, sym-
pathetic activation with elevations in heart rate
and cardiac output, and hypoxic pulmonary vaso-
constriction leading to increased pulmonary arteri-
al pressure [1-4]. Over subsequent days to weeks,
plasma-volume contraction and erythropoietin-me-
diated erythropoiesis increase haemoglobin concen-
tration [1-3]. The magnitude of the haematological
response varies with altitude, exposure duration and
population characteristics [5]. Although these re-
sponses support tissue oxygen delivery, they may
also increase physiological strain, particularly in in-
dividuals with pre-existing cardiovascular, respira-
tory, haematological or neurological disorders [2-5].

The physiological effects of hypobaric hypoxia
have measurable functional and clinical consequenc-
es. In unacclimatised individuals, a commonly cited
approximate rule of thumb is that maximal oxygen
uptake (VO,max) decreases by 1 % for every 100 m
of ascent above 1,500 m, corresponding to estimat-
ed reductions in aerobic capacity of approximately
10 % at 2,500 m and 25 % at 4,000 m [6]. These
estimates are illustrative rather than universal and
do not directly quantify occupational performance.
Arterial oxygen saturation progressively decreas-
es with altitude and frequently falls below 90 % at
approximately 3,000-3,500 m and above, although
individual values vary according to acclimatisation,
health status and exposure conditions [1]. Following
rapid ascent, acute mountain sickness has been re-
ported in approximately 20-25 % of individuals at
around 2,500 m and in 40-50 % of trekkers and
climbers near 4,000 m [7]. These reductions in oxy-
genation and aerobic capacity may impair physical
work capacity and potentially affect safety during
physically demanding or safety-critical tasks. They
are particularly relevant to workers in mining, con-
struction, transport, rescue and military occupations
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who may experience prolonged, repeated or inter-
mittent high-altitude exposure.

To reduce occupational risks, national regulato-
ry frameworks establish preliminary and periodic
medical examinations for workers exposed to harm-
ful or hazardous working conditions. However, the
regulatory approaches of Russia, Kazakhstan and
Kyrgyzstan differ in their terminology, scope, ex-
amination requirements and lists of medical con-
traindications [8-10]. The Russian framework lists
reduced pressure of air or gas environments and
reduced oxygen partial pressure in relation to oc-
cupational environments in which such pressure
must be maintained according to the applied work
technologys; its applicability to natural high-altitude
work is not explicitly defined [8]. The Kazakhstani
framework regulates medical examinations for haz-
ardous work but does not identify hypobaric hy-
poxia as a distinct harmful occupational factor [9].
The Kyrgyz framework explicitly includes specified
work performed at hydrometeorological stations
and communication facilities located in high-alti-
tude, remote and difficult climatic areas and pro-
vides contraindications for those occupational set-
tings [10]. The Kazakhstani and Kyrgyz lists also
include conditions such as haemorrhoids and herni-
as [9; 10]. In Kazakhstan, these conditions appear in
general or other occupational categories, including
work at height, which must be distinguished from
natural high-altitude exposure [9]. However, these
conditions are not identified as altitude-specific con-
traindications in the international clinical guidance
included in the present comparison [11-13].

Three international clinical documents provide
relevant evidence for evaluating these national reg-
ulations. The Wilderness Medical Society (herein-
after — WMS) guideline addresses the prevention
and treatment of acute altitude illness [11]. The
European Society of Cardiology (hereinafter — ESC)
recommendations evaluate altitude-related risks in
individuals with pre-existing cardiovascular dis-
ease [12]. The British Thoracic Society (hereinaf-
ter — BTS) statement provides guidance for individ-
uals with respiratory disorders exposed to hypobaric
conditions during air travel [13]. These documents
were not developed specifically for occupation-
al medical screening and should therefore not be
treated as direct regulatory standards. Nevertheless,
comparison with these documents can help deter-
mine whether national contraindications are broadly
consistent with contemporary clinical evidence and
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identify potential gaps, differences in clinical em-
phasis and restrictions for which altitude-specific
evidence remains limited.

Objective. To compare selected normative legal
acts of Russia, Kazakhstan and Kyrgyzstan relevant
to medical examinations for high-altitude work and
to assess their concordance with relevant interna-
tional clinical guidance and contemporary scientific
evidence.

Materials and methods

This study combined a comparative analysis of
selected national regulatory acts with a narrative
review of scientific literature on hypobaric hypox-
ia and high-altitude work. The analysis examined
the scope of occupational medical examinations
and medical contraindications and considered their
relationship to international clinical guidance and
available physiological, clinical and occupational
evidence.

Three national regulatory acts were examined:
OrderNo. 29n of the Ministry of Health of the Russian
Federation dated 28 January 2021 [8]; Order No. KP
JCM-131/2020 of the Acting Minister of Health of
the Republic of Kazakhstan dated 15 October 2020
[9]; and Resolution No. 225 of the Government of
the Kyrgyz Republic dated 16 May 2011 [10]. The
comparison covered terminology describing hypo-
baric exposure or high-altitude work, occupational
categories, examination frequency, required spe-
cialists and investigations, medical contraindica-
tions, and provisions for permanent, temporary or
conditional restrictions. Particular attention was
paid to distinguishing natural high-altitude exposure
from technologically maintained low-pressure envi-
ronments and work at height. Findings were limit-
ed to the provisions examined and did not represent
an exhaustive assessment of the three national legal
systems.

The national provisions were compared
with three international clinical documents: the
Wilderness Medical Society guideline on acute
altitude illness [11], the European Society of
Cardiology recommendations for individuals with
pre-existing cardiovascular conditions [12], and the
British Thoracic Society statement on air travel for
passengers with respiratory disease [13]. These doc-
uments were used to identify relevant clinical risks
and assessment approaches. Their applicability was
interpreted in relation to their intended populations
and exposure settings; they were not treated as le-
gally binding occupational fitness standards.

The reference set comprised 29 documents: three
national regulatory acts, three international clinical
documents and 23 additional scientific publications
published between 2011 and 2025. The scientific lit-
erature included original human studies, systematic
reviews, a meta-analysis, narrative reviews, editori-
al commentary and task-specific occupational rec-
ommendations. These sources provided evidence
and context concerning physiological adaptation,
exercise capacity, cardiovascular and respiratory
outcomes, haematological conditions, neurological
and functional performance, ophthalmological find-
ings and employment outcomes. Original empirical
findings were distinguished from clinical interpreta-
tion and recommendations.

For empirical studies, the synthesis considered
study design, population, altitude, duration and pat-
tern of exposure, reported outcomes and relevance
to occupational settings. Findings from workers
were distinguished from those involving travellers,
permanent high-altitude residents or patients with
chronic disease. Publications reporting different
outcomes from the same trial or cohort were treated
as complementary reports rather than independent
replication. Reported numerical findings were inter-
preted with regard to the study population, outcome
definition and statistical uncertainty.

Evidence was synthesised descriptively and
organised into clinical and regulatory domains for
comparison with the selected national provisions.
Quantitative pooling was not undertaken because
the sources differed substantially in design, popula-
tion, exposure and outcomes. The literature compo-
nent was a narrative review; no formal study-level
risk-of-bias assessment or evidence grading was
performed. Interpretation therefore considered
methodological limitations, consistency of findings
and directness of applicability to high-altitude work.
Clinical measurements and diagnostic thresholds
were not regarded as validated occupational fitness
criteria unless their applicability to the relevant oc-
cupation and exposure setting had been established.

Results

The comparative analysis identified differenc-
es across twelve regulatory and clinical domains:
recognition of hypobaric exposure; cardiovascu-
lar, respiratory, haematological, neurological and
ophthalmological risks; haemorrhoids and hernias;
examination frequency and investigation require-
ments; restriction categories; hypoxic challenge or
altitude-simulation testing; supplemental oxygen
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assessment; and quantitative occupational fitness
criteria.

The three selected national regulatory docu-
ments differed substantially in how they defined
the relevant occupational exposure. The Russian
framework listed reduced pressure of air or gas en-
vironments and reduced oxygen partial pressure in
relation to workplaces where such conditions are
technologically maintained. It did not explicitly
establish natural high-altitude work as a separate
occupational category [8]. The Kazakhstani frame-
work regulated medical examinations for hazardous
occupations but did not identify hypobaric hypoxia
or natural high-altitude exposure as a distinct harm-
ful occupational factor [9]. The Kyrgyz framework
explicitly covered specified work at hydrometeo-
rological stations and communication facilities lo-
cated in high-altitude, remote and difficult climatic
areas and provided contraindications applicable to
these occupational settings [10].

Within the provisions reviewed, cardiovascu-
lar, respiratory and neurological disorders were ad-
dressed in all three national documents. Although
individual provisions include disease-specific qual-
ifications, no unified decision pathway explicitly
tailored to natural high-altitude exposure was iden-
tified. No altitude-specific haematological thresh-
olds were identified. Ophthalmological contraindi-
cations were present in the national documents, but
their explicit linkage to high-altitude work differed;
no separate high-altitude-specific ophthalmological
provision was identified in the Kazakhstani docu-
ment [8—10].

A direct comparison of examination frequen-
cy, required specialists and investigation panels
was limited by the absence of an equivalent natural
high-altitude occupational category in the Russian
and Kazakhstani documents. The Kyrgyz provisions
were linked to specified high-altitude and remote
occupations, whereas the Russian and Kazakhstani
requirements were organised according to broader
harmful factors or categories of work [8-10]. Within
the provisions reviewed, no requirements were iden-
tified for hypoxic challenge testing, altitude-simula-
tion testing or formal assessment of supplemental
oxygen requirements as components of fitness as-
sessment specifically for natural high-altitude work.
No validated high-altitude-specific occupational
thresholds were identified in these provisions based
on oxygen saturation, exercise capacity, haemoglo-
bin concentration or previous altitude tolerance.
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Cardiovascular risks

Cardiovascular disorders were included among
the contraindications in all three selected national
documents. Within the provisions reviewed, no in-
tegrated altitude-specific risk-stratification pathway
comparable in scope to the ESC recommendations
was identified [8-10; 12].

A meta-analysis comprising 12 high-altitude
studies with 834 participants and 18 low-altitude
studies with 710 participants found that mean sys-
tolic pulmonary artery pressure was 25.3 mmHg
(95 % CI: 24.0-26.7) at high altitude, compared
with 18.4 mmHg (95 % CI: 17.1-19.7) at low alti-
tude. Mean arterial oxygen saturation was 90.4 %
(95 % CI: 89.3-91.5) at high altitude and 98.1 %
(95 % CI: 97.7-98.4) at low altitude (p < 0.001
for both comparisons) [14]. The pooled estimates
therefore differed by 6.9 mmHg for systolic pulmo-
nary artery pressure and by 7.7 percentage points
for arterial oxygen saturation between the high- and
low-altitude groups.

These values were derived primarily from ap-
parently healthy permanent high-altitude residents
and therefore cannot be interpreted as occupational
fitness thresholds. Nevertheless, they provide quan-
titative reference values illustrating the haemody-
namic and oxygenation changes associated with
prolonged high-altitude exposure [14].

Direct occupational evidence from Kyrgyzstan
was provided by a prospective cohort of 569 em-
ployees screened before employment at a gold
mine located at 3,800—4,500 m and followed until
January 2022. During 5,190 person-years of obser-
vation, 23 workers developed a cardiovascular con-
dition resulting in unfitness for work, corresponding
to a cumulative incidence of approximately 4 %.
Increasing age (HR per one-year increase 1.13;
95 % CI: 1.06—1.22) and body mass index (HR per
1 kg/m? increase 1.18; 95 % CI: 1.04—1.34) were in-
dependently associated with cardiovascular disease
leading to unfitness for work [15]. The relatively
low cumulative incidence should be interpreted in
the context of pre-employment selection and the
healthy-worker effect. Nevertheless, the findings
suggest that age and adiposity may help identify
workers requiring closer cardiovascular assess-
ment and follow-up. The absence of a comparable
low-altitude occupational control group limits attri-
bution of these outcomes specifically to hypobaric
exposure.
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The ESC recommendations identify symptomat-
ic pulmonary hypertension, unstable cardiovascular
disease and poorly controlled heart failure as condi-
tions associated with increased risk during altitude
exposure [12]. Although cardiovascular contraindi-
cations were present in all three national documents,
and some provisions considered disease severity or
functional impairment, no integrated altitude-spe-
cific pathway for distinguishing stable disease from
conditions at high risk of decompensation was iden-
tified in the provisions reviewed [8-10].

Respiratory disorders and functional capacity

Respiratory diseases were included in all three
national frameworks, but only the Kyrgyz frame-
work explicitly linked selected respiratory contra-
indications to specified high-altitude and remote
occupations.

A randomised trial with 176 patients with mod-
erate-to-severe chronic obstructive pulmonary dis-
ease (hereinafter — COPD) in the intention-to-treat
analysis evaluated adverse health effects during a
two-day stay at 3,100 m. Altitude-related adverse
health effects occurred in 68 of 90 patients receiv-
ing placebo (76 %) and 42 of 86 patients receiving
preventive acetazolamide (49 %). The hazard ratio
was 0.54 (95 % CI: 0.37-0.79; p < 0.001), and the
number needed to treat to prevent one adverse event
was four (95 % CI: 3-8) [16]. These findings indi-
cate a substantial risk of clinically relevant adverse
effects among patients with COPD at 3,100 m, de-
spite a baseline peripheral oxygen saturation of at
least 92 %. The outcome was a composite of alti-
tude-related adverse health effects, including severe
hypoxaemia, acute mountain sickness and other
events requiring medical intervention or descent; it
should not be interpreted as the incidence of acute
mountain sickness alone.

In an exercise-performance substudy of the par-
ent randomised trial, 103 patients with COPD were
included in the per-protocol analysis [17]. Mean val-
ues are presented with standard deviations. Maximal
work rate in the acetazolamide group decreased from
105+£27 W at 760 m to 91+£25 W at 3,100 m, while
maximal oxygen uptake decreased from 18.0+4.8 to
15.5£3.7 mL-min""*kg™" (p < 0.001 for both chang-
es). Corresponding reductions in the placebo group
were from 107434 to 97428 W and from 18.9+6.0
to 17.245.0 mL-min~"kg™" [17]. Depending on the
treatment group and outcome, these changes repre-
sented reductions of approximately 9-14 % in max-
imal exercise capacity. Between-group differences

in the altitude-induced reductions in maximal work
rate and maximal oxygen uptake were not statisti-
cally significant [17].

Because the parent trial and its exercise-perfor-
mance substudy involved patients with COPD rather
than occupational cohorts, their findings cannot be
directly generalised to healthy workers. However,
these reports provide quantitative evidence of re-
duced exercise capacity and an increased risk of
clinically relevant adverse effects during short-term
high-altitude exposure in selected patients with
COPD [16; 17].

Evidence from a Kyrgyz occupational cohort
further demonstrates the importance of considering
modifiable workplace exposures alongside hypo-
baric hypoxia. Among 109 healthy gold-mine work-
ers employed at approximately 4,000 m and fol-
lowed with annual pulmonary function testing for
five years, the estimated lung-function slope was a
decline of 115+£9 mL per year (estimate + standard
error) before extensive workplace smoking restric-
tions were implemented. During the subsequent
period following implementation of these restric-
tions, the estimated slope changed to an increase
of 178420 mL per year (estimate + standard error)
(p <0.001 for both slopes) [18]. Because this was an
observational study, the change cannot be attributed
exclusively to the smoking restrictions. The study
provides occupational evidence that changes in
workplace tobacco-smoke exposure may influence
longitudinal lung-function measurements; however,
its observational design does not establish causali-
ty or isolate the independent effect of high-altitude
exposure.

Haematological conditions

Within the selected national provisions, no ex-
plicit high-altitude-specific contraindications were
identified for severe anaemia, sickle cell disease or
excessive erythrocytosis [8—10]. The reviewed clin-
ical literature nevertheless identified impaired oxy-
gen transport and excessive erythrocytosis as rele-
vant concerns during high-altitude exposure.

In the diagnostic framework for chronic moun-
tain sickness, excessive erythrocytosis has tradition-
ally been defined as a haemoglobin concentration of
>21 g/dL in men and >19 g/dL in women [19]. These
thresholds form part of the diagnostic framework for
chronic mountain sickness in high-altitude residents
rather than validated occupational fitness limits.
Nevertheless, no altitude-specific haemoglobin or
haematocrit thresholds or dedicated haematological
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assessment pathway was identified in the national
provisions reviewed [8-10].

Neurological and functional effects

General neurological contraindications were
included in all three selected national documents.
Some provisions considered disease severity, func-
tional impairment or clinical stability. However, no
integrated neurological assessment pathway explic-
itly tailored to natural high-altitude exposure was
identified in the provisions reviewed. In particular,
no high-altitude-specific occupational clearance
thresholds based on seizure control, time since
stroke, neurological stability, postural control or
cognitive and visuomotor performance were iden-
tified [8-10].

Indirect quantitative evidence of altitude-relat-
ed functional impairment was identified in patients
with COPD exposed to 3,100 m. In a randomised
study of 45 patients, the placebo group demonstrat-
ed increases in directional error of 2.5° (95 % CI:
2.2-2.7) during visuomotor adaptation, 5.3° (95 %
CI: 4.6-6.1) during immediate recall and 5.8° (95 %
CI: 5.0-6.7) during post-sleep recall compared with
measurements at 760 m (p < 0.001 for all compari-
sons) [20].

In another randomised study involving 127
patients with COPD, the centre-of-pressure path
length increased from 28.849.7 cm at 760 m to
30.0+£10.0 cm at 3,100 m in the placebo group
(p = 0.002). Multivariable analysis confirmed an
altitude-associated increase of 0.98 cm (95 % CI:
0.39-1.58; p = 0.001), indicating deterioration in
postural control [21].

These studies involved patients with COPD
rather than workers with neurological disorders and
therefore provide indirect evidence only. The doc-
umented changes in visuomotor performance and
postural control may be relevant to safety-critical
tasks involving vehicle operation, machinery, bal-
ance or fall hazards [20; 21]. However, the findings
do not establish the risk associated with specific
neurological diagnoses or provide validated neu-
rological or functional thresholds for occupational
screening. Statistical changes in these test outcomes
do not, by themselves, establish an increased inci-
dence of occupational accidents.

Ophthalmological risks

Ophthalmological contraindications were pres-
ent in the national documents, but no separate
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high-altitude-specific ophthalmological provision
was identified in the Kazakhstani document [8-10].
Quantitative occupationally relevant evidence was
available from a prospective observational study of
54 security personnel referred with ocular complaints
following high-altitude exposure. High-altitude reti-
nopathy was diagnosed in 28 individuals (51.9 %).
Reported abnormalities included 15 retinal arterial
or venous occlusions and seven cases of central se-
rous chorioretinopathy. The mean exposure altitude
was 14,716 ft (approximately 4,485 m), and the
mean duration of stay was 11.2 weeks [22].

The proportion of affected individuals should
not be interpreted as prevalence among all high-al-
titude workers because participants were referred
specifically for ocular complaints. The study there-
fore documents a spectrum of retinal pathology in a
clinically selected group of symptomatic personnel
but does not provide an estimate of risk among all
high-altitude workers.

Haemorrhoids and hernias

Selected forms of haemorrhoids and herni-
as were listed among the contraindications in the
Kazakhstani and Kyrgyz documents [9; 10]. In
Kazakhstan, the relevant provisions concern gen-
eral contraindications or other occupational catego-
ries, including work at height; their inclusion should
not be interpreted as a specific contraindication to
natural high-altitude exposure [9]. These condi-
tions were not identified as altitude-specific contra-
indications in the WMS, ESC or BTS documents
[11-13]. In a prospective cohort of workers new-
ly employed at a Kyrgyz high-altitude gold mine,
haemorrhoids diagnosed during pre-employment
screening were associated with premature employ-
ment discontinuation for any reason (adjusted HR
1.32; 95 % CI: 1.01-3.75) [23]. Smoking (HR 1.55;
95 % CI: 1.10-2.17), lowland residence (HR 1.95;
95 % CI: 1.31-2.90) and obesity (HR 1.71; 95 % CI:
1.01-2.88) were also associated with reduced em-
ployment survival [23]. The assessed outcome was
employment retention rather than altitude-related
morbidity; therefore, the findings do not establish
haemorrhoids as a pathophysiological contraindica-
tion to hypobaric exposure.

The principal differences between the national
regulatory frameworks and the corresponding in-
ternational guidance and supporting scientific evi-
dence are summarised in Table 1.
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Table 1. Comparison of national regulatory frameworks with international guidance and supporting scien-
tific evidence regarding hypobaric exposure

International guidance

cal disorders

criteria

ic criteria

Domain Russia [§] Kazakhstan [9] | Kyrgyzstan [10] and supporting evidence
Reduced pressure and
rig;ﬁi (r)ggfe::if;rtglr Hvpobaric hvboxia Specified work in| Hypobaric exposure ad-
Recognition P o8 . yPo! P high-altitude, re- | dressed by WMS, ESC
. | technologically main- | not identified as )
of hypobaric i . .. mote and difficult| and BTS, although not as
tained environments; | a distinct harmful D )
exposure N climatic areas |an occupational regulatory
applicability to natural factor recoonised cateso
high-altitude work not g oy
explicitly defined
Condition-specific clinical
guidance for pre-existing
cardiovascular disease
Cardiovascular| General contraindica- |General contraindi-| General contrain-| [12]; quantitative physio-
risks tions cations dications logical estimates are avail-
able but are not validated
occupational thresholds
[14]
Stsleczf)i;zsiigi_ Individual assessment rec-
Y . ... |ommended; COPD studies
Respiratory cations explicitly demonstrate increased
: Broadly included Broadly included | linked to speci- .. .
diseases . . clinical risk and reduced
fied high-altitude . .
exercise capacity at 3,100
and remote occu-
. m [13, 16, 17]
pations
Excessive erythrocytosis
recognised as clinically
Haematologi- | No altitude-specific |No altitude-specif-| No altitude-spe- | relevant; traditional CMS

cific criteria

thresholds are Hb >21 g/
dL in men and >19 g/dL in
women [19]

No universal occupation-
al clearance thresholds;

Neurological o e .| studies indicate impaired
£ General contraindica- |General contraindi-| General contrain-| . P
and functional i i . visuomotor performance
. tions cations dications
risks and postural control at
3,100 m in patients with
COPD [20, 21]
General ophthal- . .
. oP .| Retinal pathology associ-
mological con- | Selected condi- 11 .
Lo ) . ated with high-altitude ex-
traindications pres-| tions recognised .
Ophthalmolog- . . - posure is supported by ob-
. . Partially recognised | ent; no separate for specified . .
ical risks ) . . servational evidence, but
high-altitude-spe- | occupational set- | . . D
. .. . uniform screening criteria
cific provision tings

identified

are unavailable [22]
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Table continued

. . International guidance
Domain Russia [8] Kazakhstan [9] | Kyrgyzstan [10] and supporting evidence
Not identified as alti-
Selected forms in- tude-specific contraindi-
cluded in general cations in WMS, ESC or
. . or other occupa- | Selected forms | BTS guidance; one occu-
: Not included as alti- | . . . . .
Haemorrhoids . . tional categories, | included for the | pational cohort associated
. tude-specific contrain- | . . . . .
and hernias . including work at | occupational set- | haemorrhoids with pre-
dications . . s . .
height; no distinct | tings reviewed | mature employment dis-
high-altitude cate- continuation, but not with
gory altitude-related morbidity
[11-13, 23]
No distinct hy- .
. . . Requirements
Examination | No directly compa- | pobaric-exposure | ,. . . .
4 o linked to speci- | No universal occupational
frequency and | rable requirements | category assigning . . .
i L7 . . ; .~ | fied high-altitude |examination schedule pro-
investigation | identified for natural | a specific exami- .
) . : . and remote occu- vided [11-13]
requirements | high-altitude work | nation schedule or ations
investigation panel P
. . No integrated
No 1ntegrated alti- Disease-specific | altitude-specific [Condition-specific individ-
tude-specific pathway . . . .
. . . . ..~ |qualifications pres-| pathway with ex- | ual assessment is support-
Restriction |with explicit restriction . .. L
. . . ent; no integrated | plicit restriction | ed, but these documents
categories categories identified . . .. . :
in the provisions re- altitude-specific |categories identi- | are not occupational regu-
. pathway identified | fied in the provi- | latory standards [11-13]
viewed . .
sions reviewed
BTS recommends hypox-
Hypoxic ic challenge testing for
challenge or Not specified Not specified Not specified se}ected pafuents V.Vlt.h ress
altitude-simu- piratory disease; it is not
lation testing a universal occupational
screening test [13]
Considered for selected
Supplemental individuals with respira-
OXygen assess- Not specified Not specified Not specified . p
ment tory or cardiopulmonary
disease [12, 13]
No universally validated
occupational thresholds;
Quantitative task-specific criteria have
occupational . . . been proposed [25]. Other
fitness thresh- Not provided Not provided Not provided numerical indicators main-
olds ly concern clinical popula-
tions or residents [14; 16;
17;19-22]

Source: Authors’ comparative analysis of the national regulatory documents of Russia, Kazakhstan and
Kyrgyzstan [8-10], international clinical guidance [11-13], and supporting scientific evidence [14, 16, 17,
19-23]. Note: the national categories are not directly equivalent. Work at height in the Kazakhstani docu-
ment includes climbing work above 2 m and is distinct from natural high-altitude exposure [9]. «Not speci-
fied» indicates that no explicit high-altitude-specific requirement was identified in the provisions reviewed;
it does not imply absence of all relevant national requirements.
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Discussion

The present analysis identified substantial differ-
ences between the selected regulatory acts of Russia,
Kazakhstan and Kyrgyzstan in their recognition of
hypobaric exposure, medical contraindications and
altitude-specific criteria. Although all three frame-
works require medical examinations for hazardous
work, no integrated risk-stratification pathway for
natural high-altitude work was identified in the
provisions reviewed [8-10]. The principal gap was
the limited adaptation of existing contraindications
to the physiological and functional demands of
high-altitude work. This distinction matters when
interpreting regulatory omissions, because general
medical examinations and disease-specific restric-
tions may still apply.

Several factors may explain these differences.
The documents were developed within distinct legal
and occupational-health systems: the Kyrgyz res-
olution was adopted in 2011, and the Kazakhstani
and Russian orders in 2020 and 2021, respective-
ly [8-10]. Their structure relies primarily on lists of
harmful factors, occupations and diseases. Broad
diagnostic categories may therefore serve several
occupational safety purposes and should not auto-
matically be interpreted as restrictions specifically
attributable to hypobaric hypoxia.

The international evidence base also remains
heterogeneous. Although some studies concern min-
ers, rescue personnel and military personnel, much
of the clinical evidence originates from travellers,
patients with chronic diseases or permanent high-al-
titude residents [24-27]. Differences in altitude, ex-
posure duration, shift schedules, acclimatisation,
workload and worker selection hinder the develop-
ment of universal occupational fitness thresholds
and may partly explain reliance on broad diagnostic
categories.

The Russian and Kyrgyz frameworks recognise
different exposures. The Russian document address-
es reduced pressure and oxygen partial pressure in
technologically maintained environments, whereas
the Kyrgyz document covers specified occupations
in high-altitude, remote and difficult climatic areas
[8; 10]. The Kazakhstani document does not iden-
tify hypobaric hypoxia as a distinct harmful occu-
pational factor [9]. These differences limit direct
comparison and application to natural high-altitude
work. Recognition of an exposure category alone
does not ensure adequate clinical assessment: no
integrated pathway combining altitude-specific risk

stratification and explicit restriction categories was
identified.

The Kazakhstani framework requires examina-
tions for hazardous work without a separate hypo-
baric hypoxia category [9]. In practice, the absence
of a dedicated category may leave the relationship
between anticipated exposure and required investi-
gations unclear. This may complicate the selection
of investigations before high-altitude work and in-
crease reliance on broad disease categories or clini-
cal judgement. Such discretion could lead to incon-
sistent decisions, unnecessary exclusion of stable
workers or inadequate assessment of susceptibility
to hypoxaemia. These potential effects were not di-
rectly evaluated. The analysis therefore identifies
possible consequences of regulatory ambiguity rath-
er than demonstrating differences in the quality of
decisions between institutions.

Haemorrhoids and hernias must be interpreted
within the occupational categories covered by the
provisions [9; 10]. In Kazakhstan, general contrain-
dications and restrictions for physically demanding
work or work at height should not be conflated with
hypobaric exposure [9]. These conditions were not
identified as altitude-specific contraindications in
the WMS, ESC or BTS documents [11-13]. Heavy
workload, acute complications and limited surgi-
cal access may explain restrictions in remote oc-
cupations, but these remain hypotheses. A Kyrgyz
cohort associated haemorrhoids with premature
employment discontinuation for any reason, rather
than altitude-related morbidity [23]. This does not
establish causality or justify automatic exclusion.
Assessment should consider severity, recent com-
plications, workload and access to care.

Recommendations for alpine helicopter rescue
personnel support task-specific screening that consid-
ers cardiovascular fitness, workload, environmental
exposure and operational safety [25]. Although de-
veloped for mountain rescue rather than mining, they
illustrate the value of adapting assessment to occupa-
tional demands. They include permanent and tempo-
rary restrictions and proposed quantitative fitness cri-
teria [25]. These recommendations are distinct from
the three clinical documents in the primary compar-
ison, and their cut-offs are not universally validated
for other high-altitude occupations.

All three national frameworks include cardio-
vascular contraindications, sometimes qualified by
severity or functional impairment. However, no in-
tegrated pathway relating these factors to natural
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high-altitude exposure was identified [8-10]. ESC
recommendations provide condition-specific guid-
ance for pre-existing cardiovascular disease but
were developed for altitude exposure rather than oc-
cupational screening [12].

Occupational and population-based findings
support cardiovascular assessment without estab-
lishing exclusion thresholds. In the Kyrgyz cohort,
increasing age and body mass index were associated
with cardiovascular disease leading to unfitness for
work; the low incidence may reflect pre-employ-
ment selection and the healthy-worker effect [15].
The meta-analysis found higher systolic pulmonary
artery pressure and lower oxygen saturation among
high-altitude residents, but its pooled estimates can-
not serve as occupational fitness criteria [14]. These
findings support closer assessment of multiple risk
factors without automatic exclusion based on isolat-
ed measurements. Their practical relevance depends
on the worker’s clinical status and exposure condi-
tions, and neither association proves that hypobaric
hypoxia independently caused the observed cardio-
vascular outcomes.

A systematic narrative review of 31 occupation-
al studies suggested increased cardiovascular risk
during long-term intermittent hypoxia, particularly
among miners and military personnel [27]. Obesity,
socioeconomic conditions and lifestyle may con-
found these associations. The evidence supports
surveillance but does not establish an exclusion
threshold. A cardiovascular review described poten-
tially increased risk above approximately 2,500 m
through hypoxaemia, sympathetic activation and hy-
poxic pulmonary vasoconstriction [28]. Responses
depend on disease stability, altitude, ascent profile
and exposure duration, supporting individual as-
sessment rather than exclusion by diagnosis alone.

Trials in selected patients with COPD demon-
strated adverse effects and reduced exercise capacity
at 3,100 m, but these findings do not establish occu-
pational exclusion thresholds [16; 17]. Low-altitude
resting assessment may not fully predict stability
or functional capacity during hypobaric exposure.
Assessment should consider baseline oxygen satu-
ration, disease control, exercise tolerance, workload
and previous altitude responses. Hypoxic challenge
testing and supplemental oxygen assessment, de-
scribed by BTS for air travel, may help in select-
ed cases but should not be routine for all workers
[13]. Pulse oximetry may complement assessment,
although evidence does not support a universal
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saturation threshold for occupational clearance or
prediction of altitude illness [29].

Altitude-specific haematological assessment is
relevant because severe anaemia impairs oxygen
transport, whereas excessive erythrocytosis may in-
crease viscosity and accompany chronic mountain
sickness [19]. Diagnostic thresholds for permanent
residents are not validated occupational fitness lim-
its. Population, altitude and exposure pattern must
therefore inform any proposed quantitative criteria.
Distinguishing diagnostic criteria from fitness crite-
ria is particularly important when translating find-
ings from long-term residents to workers undergo-
ing repeated or short-term exposure.

Neurological contraindications were present in
all three frameworks, but no integrated pathway
tailored to natural high-altitude exposure was iden-
tified [8-10]. Studies demonstrated impaired visuo-
motor performance and postural control in patients
with COPD at 3,100 m [20; 21]. These outcomes
may matter for driving, machinery operation and
tasks involving balance or fall hazards. However,
evidence from selected clinical populations supports
individual assessment, not categorical exclusion or
universal neurological thresholds.

Ophthalmological conditions were addressed
nationally, but no separate high-altitude-specific
provision was identified in the Kazakhstani docu-
ment [8-10]. Findings in symptomatic security per-
sonnel document retinal vascular and other ocular
pathology after altitude exposure; selection prevents
estimation of prevalence or occupational risk [22].
New ocular symptoms nevertheless warrant timely
ophthalmological assessment.

These differences may increase reliance on indi-
vidual judgement, produce inconsistent decisions or
unnecessary exclusion of stable workers, and leave
unlisted risk factors insufficiently assessed. The ab-
sence of explicit restriction and reassessment path-
ways may also limit reconsideration after treatment,
acclimatisation or changes in exposure. These are
hypotheses for practice and policy evaluation: ac-
tual clearance decisions, unnecessary exclusion and
surveillance effectiveness were not measured.

International guidance can inform clinical inter-
pretation but requires adaptation before incorpora-
tion into occupational regulations. WMS addresses
acute altitude illness [11], ESC addresses pre-exist-
ing cardiovascular disease [12], and BTS addresses
respiratory disease during air travel [13]. None spe-
cifically determines fitness for prolonged, repeated
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or intermittent high-altitude work. Their value lies
in identifying clinical domains and assessment ap-
proaches rather than legally applicable contraindi-
cations. Adaptation should preserve the distinction
between preventing acute altitude illness, managing
chronic disease during exposure and assessing the
demands of a specific occupation.

A potential model could combine clearly defined
absolute contraindications with conditional assess-
ment of stable disease. Relevant factors include al-
titude, ascent rate, exposure duration and pattern,
workload, medical access, oxygenation, functional
capacity and previous altitude tolerance [24-26].
Pre-employment assessment could be complement-
ed by acclimatisation planning, symptom monitor-
ing, periodic surveillance and emergency proce-
dures. Hypoxic challenge testing or oxygen assess-
ment could be reserved for selected cardiopulmo-
nary cases when results would influence fitness de-
cisions. Prospective occupational evaluation would
be needed to determine whether such an approach
improves consistency, protects worker health and
avoids unnecessary restrictions.

Several limitations require consideration. Only
three selected acts were examined, rather than
all national requirements for high-altitude work.
Differences in terminology and scope limited com-
parison between natural altitude, technologically
maintained low pressure and work at height. The
literature component was a structured narrative re-
view without formal risk-of-bias assessment or evi-
dence grading. Searches were limited to Scopus and
Web of Science; contextual publications may have
introduced selection bias. Much evidence concerned
travellers, residents or patients rather than workers.
Reports from the same trial or cohort did not provide
independent replication [15-17; 23]. Occupational
studies also differed in altitude, exposure schedules,
selection and outcomes [24-27]. Healthy-worker
selection, co-exposures and limited comparators
restrict causal interpretation. Numerical findings
illustrate risks but do not establish occupational
thresholds. Clearance effectiveness and the predic-
tive validity of proposed criteria were not evalu-
ated. Subsequent regulatory amendments and evi-
dence may change the comparison; adoption dates
alone do not establish the currency of the provisions
analysed.

Conclusion

The selected regulatory acts of Russia,
Kazakhstan and Kyrgyzstan differ in their explicit

coverage of occupational hypobaric exposure. The
Russian provisions address technologically main-
tained low-pressure environments, the Kyrgyz pro-
visions cover specified occupations in high-altitude
and remote arcas, and the Kazakhstani document
does not identify hypobaric hypoxia as a distinct
harmful occupational factor. No integrated fit-
ness-assessment pathway specifically designed for
natural high-altitude work was identified within the
provisions analysed.

These findings support clearer definitions of oc-
cupational hypobaric exposure and individual fit-
ness assessment that considers altitude, exposure
pattern, physical workload and clinical stability.
International clinical guidance and task-specific
occupational recommendations may inform this ap-
proach, but their applicability to different working
conditions requires evaluation. Prospective occupa-
tional studies are needed to validate fitness criteria
and assess their effects on worker health and safety
before clinical indicators are adopted as regulatory
thresholds.
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MEH XAJUIBIKAPAJIBIK JIEPEKTEP: CAJIBICTBIPMAJIBI TAJIJIAY
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H. H. Aiitambaena?, JI. 3. Hazaposa?, I. 7K. Axanos®, O. 7K. MykaHoBa*
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*MaHrpIcTay OOJBICHIHBIH JI€HCAYJIBIK CaKTay OacKapMachiHbIH « MaHFBICTAy OPTAJIbIK, aydaH/IbIK,
aypyxaHacel», Ka3zakcran, ManrbicTay 0OJIBICHI
* Koppecnonoenm agmop

AHaarna
Oszexminiei. buik Taynbl >Karaaiiapia >KyMBIC iCTE€y THIOOAPUSUIBIK THIOKCHUSHBIH SCEpPIMEH JKOHE
OMIKTIK aypybIHBIH, YHKBI MEH KOTHUTUBTIK (PyHKIHsUTap OY3bLIBICTAPBIHBIH, )KYPEK-KaHTaMbIP aCKbIHYIIa-
PBIHBIH KayTiMEeH OailJIaHBICThI. YJITTHIK HOPMATUBTIK TAJIANTAPIBIH AHBIPMAIIBUTBIKTAPhI dKYMBICKEPICPIl
MEAMIMHAIBIK TEKCEPY TOCUIAEPIH YilllecTipyli KUbIHIATA IbI.
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Maxcamui. Pecelinin, Ka3akcranHbiH jkoHe KpIpFhI3cTaHHBIH OWiIK Tayibl KaFgaiiapia )KyMbIC 1CTe-
TiH KYMBICKEpJIEp/Ii MEUIIMHAIIBIK TEKCepYyTe KaThICThI )KEKeJIeTeH HOPMATUBTIK KYKBIKTBIK, aKTiJIepiH ca-
JIBICTBIPY JKOHE OJIAPJIbIH XaJBIKAPAJIBIK YCHIHBIMIAP MEH FHUTBIMU JIEPEKTEPre COMKECTIriH Oaranay.

Mamepuanoap men odicmep. Y1 YATTBIK HOPMATHUBTIK KYKBIKTHIK akT >koHe Wilderness Medical
Society, European Society of Cardiology »xone British Thoracic Society yiibIMIapbIHBIH YIII XaJbIKaPaIbIK
KJIMHUKAJIBIK KYKaTbl TajnaHabl. Scopus xkoHe Web of Science nepekkopiapblHaa i31€y apKblibl Kypbl-
JBIMJIAJIFaH HAPPATHUBTIK MOy KYPTi3iji; canajiblK CHHTE3Te 23 FRUIBIMU JKapUSUIAHBIM CHT131II.

Homuoicenep. Peceitinik Ky>XaT TEXHOJIOTHSUIIBIK, )KOIMEH KaMTaMachl3 €TUIETIH OPTaJaFrbl TOMEH KBICHIM
MEH OTTET1HIH TOMEH MapIHaJIIbIK KbICHIMBIH KapacThIpa/Ibl, ajlaii/ia OHBIH TAOUFH OMIK TayJIbl JKaF1anap-
Fa KOJIaHBUTYBI HAKThI OenrienOeren. KasakcraHnablk Ky)KaTTa runo0apHsIbIK TUITOKCHUS 1epOec 3USHIbI
OHJIIpICTIK (hakTop peTiHae KepceTinMereH. KpIpFbI3cTaHAbIK KYyXKaT OMIK TayIbl KOHE IIajFail ayaaHaap-
JIaFbl JKEKeJlereH KocinTepal KaMTuabl. KapacTeIpbuiran epeskenepae OMIKTIKKE TOH KayinTepi CTpaTH-
¢bukanusaayabl, KociOn skapaMAbUIBIKTBIH BaJUATENTEH OIIIEMICPIH KOHE HAKThl OCITUICHTEeH LIEKTEeY
caHaTTapblH OIPIKTIPETIH OIpbIHFAH AJTOPUTM aHBIKTAIMAIbl. XaJIbIKAPAIBIK KIMHUKAIBIK YCBIHBIMIAP
THUICTI KaylNTepAl KapacThIpaabl, Oipak KociOu KapaMIbUIBIKThI PETTEHTIH HOPMATUBTIK CTaHIAPT OOJIBII
TaObIIMaiIbl. KazakcTaHAbIK jk0HE KBIPFBI3CTAHIIBIK KY>KaTTap TEMOPPOIl MEH >KapbIKTap/IbIH KEKeJIeTeH
TYPJIEPiH KaMTH/IbI; OYJ HMIEKTEYJIepIiH HOPMATUBTIK MOHMOTIHIH THIIO0APHSIIBIK Dcepre Tikeei Oaina-
HBICTBI KAPChl KOPCETLTIMIEPICH aXKbIPATy KaXKET.

Kopvimuvinowvl. ['umoGapusiiblK THIIOKCUSTHBIH KOCI0M ©CEepiH HAKThIIAY KOHE JKYMBIC MIHACTTEPIH €C-
KEpe OTBIPBII, XKapaMIbLIBIKTHI JKeKe Oarasay KaxxeT. XalbIKapasblK YChIHBIMIAP KOC10M JKaFnaiinapra Oe-
HiMIeNreH Ke3/1e HOpMaTHUBTIK TalanTap/bl KaiTa Kapayra Heri3 0oJa anajbl.

Tyiiin co30ep: meniz Oeyeeviinen OUIKMIK, 2UNOKCUSL, HCYMbICKePEePOil OeHCayIblebl; Kacinmik acep;
Qusuxanvlk mexcepy; moyekenoi baesanay,; 3aHHaAMA.

HOPMATHUBHBIE OCHOBbBI U MEKAYHAPO/IHBIE JAHHBIE
O TPYAOBOM JEATEJIbHOCTH B YCJOBUSX THITIOBAPUYECKON T'MIIOKCHUNA
HA BBICOKOTOPHE: CPABHUTEJIBHBIN AHAJIN3

A. K. Cakranos!, /I. B. Bunnukos!, A. E. Yaiauena!, 7K. B. Pomanosa’,
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* Koppecnonoupyrowuii agmop

AHHOTALIUSA

Axmyanvnocms. PaboTa B BBICOKOTOPHBIX YCIOBUSX COIPsDKEHA C BO3/ACHCTBUEM IMIIO0apUYECKON TH-
TTOKCHH ¥ PUCKOM BBICOTHOUM 0O0JIE3HU, HAPYIICHUH CHA M KOTHUTHBHBIX (DYHKIIHA, CEPACYHO-COCYTUCTHIX
OCIIOKHEHUH. Pa3nnuns HalMoHaNbHBIX HOPMAaTHBHBIX TPEOOBAHUH 3aTPYIHSIOT COMTACOBAHNE TIOAXOI0OB
K MEIUITMHCKOMY 00CJIeIOBaHUIO PAOOTHUKOB.

Lenv. CpaBHUTH OTAEIbHBIE HOPMATUBHBIE MTpaBoBbIe akThl Poccun, Kazaxcrana u Keipreizcrana, ot-
HOCSIIIMECS] K MEAULIMHCKUM OCMOTPaM paOOTHUKOB B BBICOKOTOPHBIX YCIOBHSIX, H OLIGHUTh UX COOTBET-
CTBUE MEKTYHAPOIHBIM PEKOMEH/IAIIMSAM U HAyYHBIM JTAHHBIM.

Mamepuanst u memoosi. [IpoaHaTM3uPOBAHBI TPU HAIIMOHAIBHBIX HOPMATUBHBIX MPABOBBIX aKTa U TPU
MEXTyHapOoaHbIX KinHuYeckux nokymenta Wilderness Medical Society, European Society of Cardiology
u British Thoracic Society. [IpoBenén cTpykTyprpOBaHHBIN HappaTUBHBIN 0030p C MOUCKOM B Scopus H
Web of Science; B kaueCTBEHHBIN CHHTE3 BKIIIOUCHBI 23 HAyUHBIE MTyOTHKAIIHH.
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Pesynomamui. Poccuiickuil 10KyMEHT NpeAyCcMaTpUBaeT OHM)KEHHOE TaBJICHUE U MTOHMKEHHOE Iap-
LMAJIbHOE JIaBJIEHHE KHUCIOpPOJa B TEXHOJIOTUYECKU IOAJIEPKUBAEMBIX YCIOBUSIX, OJHAKO €r0 MPUMEHU-
MOCTb K IPUPOJHOMY BBICOKOTOPBIO MPSIMO HE Ompe/ieieHa. B ka3aXcTaHCKOM JJOKyMEHTE rurnodapuyecKkas
THITOKCHS HE BBIJIEJICHA KaK CAMOCTOSITEIIbHBIN BPEIHBINA MTPON3BOJACTBEHHBIN (hakTop. KbIpre3ckuit 10Ky-
MEHT OXBAaTbIBAET OT/EJbHbIE MPO(PECCHH B BHICOKOTOPHBIX M OTIANEHHBIX paiioHax. B paccMoTpeHHBIX
MIOJIOKEHUSIX HE BBISBIICH CUHBIN aNTOPUTM, 00BEIMHSIONINI BEICOTHYIO CTPATH(HUKALINIO PUCKA, BAJIUIH-
POBaHHBIE KPUTEPUH NPOPECCUOHAIBHONW MPUTOJHOCTH U SABHO OIpPEeNEHHbIE KATETOPUN OIPaHUUYCHUH.
Me:x1yHapoIHble KIMHUYECKHE PEKOMEHIALU pacCMaTPUBAIOT COOTBETCTBYIOIINE PUCKH, HO HE SIBIISIOT-
Csl HOPMaTUBHBIMU CTaHJApTaMM IIPO(eCCUOHANBHOM MPUrogHOCTH. KazaxcTaHCKHE U KbIPTBI3CKUE JTOKY-
MEHTBHI BKJIIOYAIOT OT/IENIbHbIE ()OPMBI TEMOPPOS M IPHIK; HOPMATUBHBIM KOHTEKCT 3TUX OTPaHUYEHUH ciie-
JyeT OTJINYaTh OT MPOTUBOMNOKA3aHHM, HEOCPEACTBEHHO CBSI3aHHBIX C THIIO0APHUUECKUM BO3JICHCTBUEM.

Bv1600b1. HeoOXoaMMbl yTOUHEHHUE OTIpeiesIeHus] TPOopeCCHOHAIBHOTO BO3AEHCTBUS TMII00apUUYeCKOi
TUIOKCUU Y UHIUBHUYalbHas OLEHKA IPUTOHOCTH C yU€TOM pabouux 3a1ad. MexayHapoaHble peKOMEH-
JIalliU MOT'YT COJIefiCTBOBAaTh IEpecMOTpY TpeOOBaHUMN NP alanTalluu K NPo(ecCHOHATbHBIM YCIOBHSM.

Knrwouesvie cnosa: svicoma Hao ypogHem Mops, 2UNOKCUSL, 300p08be pabOMHUKO8, NPOpecCUOHAIbHOe
so30eticmeue, QusUKaIbHOe 00C1e008aHUe, OYEeHKA PUCKA, 3AKOHOOAMETbCEO.
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Y. A. KymaobekoBa*, A. A. ’Kymadexon*
'KazaxcTaHCKUI MEAUITMHCKUNA YHUBEPCUTET «BhICIIast mkoia 001mecTBEHHOTO 3/IpaBOOXPaHEHUS»,
Kazaxcran, AaMarsl
2O6mectBeHHbIN Gon «KazaxcTanckoe oOIecTBO 1o u3yueHuto nuaderay, Kazaxcran, Anmars
*LlenTp MonexkyaapHoi MenuiuHbl, Kazaxcran, AjaMarel
* HYO «Kazaxcrancko-Poccuiickuii MeMIMHCKui yHuBepcuTeT», Kazaxcran, AnMarsl
* Koppecnonoupyrowuii agmop

AHHOTANUA

Axmyanvnocms. MeTaOonn4yecKuil CHHIPOM y MAIMEHTOB C MICOPHUA30M BCTPEUAETCS Yallle, YeM Y JIHII
0e3 rcopuasa: IaHChl ero HaUYus Bhlile 6oJee ueM BiBoe. CoueTaHue rcopraza u MeTaboInyecKux Hapy-
IICHHUH CBSA3aHO C MOBBIIICHHBIM CEPACUHO-COCYTUCTHIM PUCKOM M TPeOyeT KOMIUIEKCHON MPOPUIAKTHKH.

L]eny. O600IUTH COBpEMEHHBIE JAHHBIE O MATOIC€HETUYECKUX MEXaHU3MaX, MHCTPYMEHTax cTpaTh(u-
KalluM pHUCKa U JoKa3aTelbHOM 0aze mpodUIaKTHIeCKIX BMEIIATENbCTB MPU METa00INYECKOM CUHIPOME,
ACCOLIMMPOBAHHOM C OKUPEHHEM, y MAIMEHTOB C IICOPHA30M, a TaK)Ke MPEICTaBUTh pa3paboTaHHBIH HAMU
mudGepeHIIMPOBaHHBIN aNTOPUTM MPOGUIAKTHKH.

Mamepuanwt u memoosi. ITpoBenén HappaTuBHBIN 0030p myOaukammii 2015-2026 rogoB, HalCHHBIX B
PubMed/MEDLINE, Scopus, Web of Science, Cochrane Library, eLibrary u Google Scholar. Paccmotpensr
CUCTeMaTUYECKHEe U HappaTHUBHbIE 0030pbl, METaaHAIIN3bl, THTEPBEHIIMOHHbBIE U HAOIIOaTeNbHBIE HCCIe-
JIOBaHMSI, paOOTHI C MPUMEHEHUEM MEH/ICIIEBCKOM PaHIOMHU3AIUH U KJIMHHYECKHUE PYKOBOJICTBA; JOMOIHU-
TEJIbHO UCTIOJIb30BaHbI PE3YIbTAaThl COOCTBEHHBIX PaHEe OMyOJIMKOBAHHBIX UCCIIETOBAHUI.

Pezynomamer. CBs3b nicOpraza 1 MeTaOOJIMUYECKUX HAPYIICHHUH IByHANIPaBIeHHA; 00I1Ee MEXaHU3MbI
BKJIIOUAIOT CUCTEMHOE BOCIAJICHHUE, HHCYTMHOPE3UCTEHTHOCTb, AUcOaIaHC aJUIOKUHOB M SHAOTEIHAIb-
Hy10 nuchyHkiuio. McenenoBanus ¢ MpUMEHEHHEM MEHENEBCKON paHAOMU3AINN TOJACPKUBAIOT MPH-
YHHHOE BJIMSHNE TIOBBIIIEHHOTO HHJIEKCAa MacChl Tella Ha PUCK Icoprasa. B MeTaananmnse mectu paHaoMu-
3UpPOBAHHBIX UCCIIEIOBAaHUI CHUKEHHE MAcChl Tela 3a CYET AUETHI Ui (PU3NUecKOi aKTUBHOCTH COIIPOBO-
)aanock ymeHbIneHuem PASI B cpenneM Ha 2,59 6aa mo cpaBHEHHIO ¢ KOHTpojieM. Ha ocHoBe 0030pa u
COOCTBEHHBIX MCCIIEOBAHUHN MPEI0KEH AITOPUTM JIJIS MAIIMEHTOB C TICOPUA30M U MHAEKCOM MAacCChl Tela
oonee 28 kr/m?. [IpenBapuTenbHBIN HHTETPATBHBIA CKPHHUHTOBBIN WHIEKC UCIIONB3YETCS IS BBIICTICHUS
TPEX TPYII U OMpEeNIeHuUs MPEANoIaracMoil HHTEHCUBHOCTH MPO(PHIAKTUKN; UMMYHOJIOTHUECKHUNA U Te-
HETHUYECKHI OJIOKM pacCMaTpPUBAIOTCS KaK MCCIIEI0BATEIbCKUE KOMITOHEHTHI.

Bu1600w1. TpensioxkeHHbIN alrOpuT™M CUCTEMATU3UPYET NPOPHUIAKTUYECKIE MEPOTIPUSITUS U HAaTIpaBJie-
HUS JalbHENIIEeT0 N3Y4YeHHsI TepCOHAIN3aIUu pu ncopuasze. Ero cnocobHoCTs MporHo3upoBath MeTabo-
JTUYECKHUH CHHAPOM, KITMHUYecKast 3Q(PEeKTUBHOCTD U 11€71eCO00Pa3HOCTh JOTIOJIHUTEIBHBIX UCCIeI0BAHUI
TpeOyIOT MPOCIEKTUBHOM MPOBEPKH HAa HE3aBUCHUMOI KOTOpTE.

Knrwouesnie cnosa: ncopuas, memabonuueckuii CUHOPOM, OdCUpeHue, NPpopuUIaKmuKa, UnmepieuKun-o,
gaxmop nekposa onyxoneii anvgha, unmepneiikun-10, cenemuueckasn npeopacnOLOHCeHHOCb.
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Beenenne

[Icopuaz — oJIHO M3 CaMbIX YaCThIX XPOHHYE-
CKUX HMMYHOONOCPEI0BAaHHBIX BOCHAIUTEIbHBIX
3a0oneBaHuil KOkU. CUCTEeMaTHUECKUN aHalu3 U
MOJIETUPOBAaHUE TIOKA3aJM BbIPAKEHHBIE MEXpe-
THOHAJIBHBIC PA3IMYUs PACIIPOCTPAHEHHOCTH TICO-
puasza; 1o oueHKaMm aBTOpoB, B 2017 roxgy B mupe
HACYMTHIBAIOCH 29,5 MJIH B3pOCIBIX C MCOPUA3ZOM,
JIMarHoCTUpOBaHHBIM Bpauom [1]. B 2014 romy
Bcemupnast opraHuzamusi 3ApaBOOXpaHEHHS] OT-
Hecla TICOpUa3 K CepbE3HBIM HEMH(EKIIMOHHBIM
3a00JIeBaHUSM, TPEOYIONUM CHUCTEMHOTO TOJIXO-
Jla K OpraHu3aiuu MeIULMHCKON mnomouu [2]. 3a
MOCIIEIHUE J[BA JIECATUIIETUS U3MEHUIIOCh U CaMO
MpesicTaBiIeHre O OOJIE3HU: CETONHS Icopuas pac-
CMaTpPUBAIOT KaK CHUCTEMHOE BOCMAJIUTEIbHOE CO-
CTOSIHHE, 3aKOHOMEPHO COUETAIOLIEECs C ICOPUaTH-
YECKUM apTPUTOM, apTEPUAIBHONW THUIIEPTEH3UEH,
TUCIUTIUACMHUCH, caXxapHbIM THAa0eTOM 2-TO THIIA,
MeTabOIMYeCKH aCCOLMUPOBAHHON KHUPOBOH 00-
JIE3HBIO TIEYEHU U Jienpeccueit [3-5].

B cnektpe xoMopOUIHOCTH 0C000€ MECTO 3a-
HUMaeT Metabonuueckuii cuaapom (gainee — MC),
oObeMHAIOIMNNE a0JJOMUHAIBHOE OXHUpPEHUE, aTe-
POTE€HHYIO AMCIIUIUIEMHUIO, HAPYILIECHUE YIJIEBO-
THOTO OOMEHa M apTepHAbHYI0 TUIEPTEH3HUIO
[6]. MacmTab npoOiemsl Mmokazan MeTaaHanus 35
HaOJII0/1aTeNbHBIX HMCCIEAOBAHUN C ydacTueMm 00-
nee 1,45 MIH 4YenoBeK: OTHOIIIEHHE ITAaHCOB Ha-
anuusgs MC y manueHToB ¢ MCOpUa3oM COCTaBUIIO
2,14 (95 % noBepurtenbHblil uHTEpBaN 1,84-2,48)
10 CpaBHEHHIO ¢ juiamu 6e3 ncopuasa [7]. Ty xe
HAMpPaBICEHHOCTh CBSI3U TIOJMYYWJIM HE3aBHCHMBIN
cucTteMaTuyeckuii 003o0p [8] m mMeTaaHanu3, 0000-
UIUBIIMK JaHHBIE 0OJiee YeM MUJUIMOHA B3POCIBIX
[9]. B namewm npeamiecTByromeM 0030pe, OXBaTHUB-
meM 87 HayuyHbIX nyoOnukauuid, yactora MC npu
nicopuase kojaebanack B npenenax 20-50 % u Obina
CBS3aHA C TSHKECTbIO KOXKHOTO IpoIecca MO HH-
JIEKCY PacHpOCTPaHEHHOCTH U TSHKECTH IICOpHa3a
(mamee — PASI); Beaymryto poss B (hopmMupoBaHUU
KOMOPOHMIHOCTH MBI OTBEJIH MPOBOCTIAIIUTEILHBIM
IUTOKHWHAM W aaumnoruTokuHaM [10].

OxupeHue B 3TOM KOHCTPYKIMH — HE TOJBKO
Mapkep, HO ¥ MoauduIHupyeMas MUIIeHb Tpodu-
nakTuku. [1o MpoCeKTUBHBIM JaHHBIM HOPBEXKCKO-
ro nonynsiunoHHoro uccnenoBanuss HUNT, oxupe-
HUE, YBEJIUYEHHE OKPYKHOCTU TaluM U MpuOaBKa
Macchl TeJia MPeIIIeCTBYIOT IICOPHa3y U MOBBIIIAIOT
puck ero pa3sutus [11]. UccnenoBanus ¢ npumene-
HUEM MEHJIETICBCKON paHIOMHU3AINU MOAIEPKUBA-
I0T MPUYHUHHBIN XapakTep 3TOU CBS3U: POCT UHJCK-
ca macchl Tena (nanee — UMT) Ha 1 kr/mM? conpsikéH
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C YBEJIMYEHHUEM IIAHCOB ICOpHUa3a MPUMEPHO Ha
9 % [12], npuuém pe3ynbTaT BOCHPOU3BEAEH B
TpaHcATHHYEeCKOM aHanm3e [13]. B coOGcTtBeHHOM
KpOCC-CEKIIMOHHOM HccieaoBanun 150 manueHToB
Ka3aXCKOM STHUYECKOW NPUHAJIEKHOCTH H30bI-
TOYHAsI Macca Tela M OKUPEHHE ObLTH HE3aBHUCHMO
CBsI3aHBI C 00Jee BHICOKUMHU YPOBHSIMH TPUTIIHUIIE-
PHUIOB M IIIMKUpOoBaHHOTO TemorioouHa (HbAlc) u
¢ 0oJiee HU3KUMU YPOBHSIMH JIMITOIPOTEHHOB BHICO-
kou otHocTH (manee — JITIBIT) [14].

[HeiicTByromue KIIMTHUYECKUE PYKOBOJI-
CTBa — COBMECTHBIE PEKOMEH 1ALl AMEPUKAHCKON
akagemMuu gepMaronorud u HammonanbHoro ¢os-
na ncopuaza (AAD-NPF, 2019) u pexomenna-
nuu  EBpomneiickoro oOrmiecTBa KapAHOJIOTOB IO
PO UIAKTUKE CEPIACYHO-COCYIUCTHIX 3a0o0seBa-
HUW — MpeIyCMaTPHUBAIOT OIEHKY KapJauomeTado-
JTMYeCKUX (aKTOPOB pUCKA U HUX KOppekmuio [15;
16]. Pexomennmaiuu AAD-NPF npomyckaror 60-
JIe€ YacThld JIMIUIAHBIA CKPUHUHI IPU TKEIOM
ncopuaze [15]. CyluecTBylOT Takke HOAXOMAbl K
CKPUHHUHTY U BEJICHUIO OKHUPEHHsS y MAIMEHTOB C
ncopua3om. JloMOTHUTENHHOTO U3yUYeHHUs TpeOyeT
HCIIOJIb30BaHNE HHTETPAIIbHBIX KIMHUKO-J1a0opa-
TOPHBIX TOKa3areje Il BhIOOpAa WHTECHCHBHO-
CTH TMPOPUIAKTHUECKUX Meponpustuii. B ocHOBY
MpeaaraéMoro HaMH alrOpUTMa TOJIOKEH paHee
pa3pabOTaHHBIA UHTETPATbHBINA CKPUHHUHTOBBIN HH-
nekc (manee — MCH), mocTpoeHHBINM Ha CEMH KITH-
HUKO-J1Ja00paTOpHbIX Moka3zarensax [17].

Lenp 0030pa — 000OIMIUTE COBPEMEHHBIE JIaH-
Hbl€ O MMATOI€HETHYECKUX MEXaHW3MaX, UHCTPY-
MEHTaX CTpaTU(UKAIMU PHCKAa U JOKa3aTeIbHOMN
0aze mpo(UIAKTUYECKMX BMEIIATEIbCTB MPU Me-
Ta0OJMYECKOM CHHAPOME, aCCOLMHPOBAHHOM C
O’KHPEHHEM, y TMAalUEHTOB C IICOPUA30M, a TaKkKe
IIPEJICTaBUTh U 00OCHOBAaTh Pa3pabOTaHHBIN HaAMU
T GepeHIIMPOBAHHBIA aITOPUTM TPOPHUIAKTHKH.
COOTBETCTBEHHO PEIIATUCh YEThIPE 3aJauyM: aHa-
JU3 DMHJIEMHUOJIOTUYECKUX U MATOTCHETHYECKUX
JAHHBIX; OIEHKAa JI0Ka3aTeIbHOCTH HEMEINKAMEH-
TO3HBIX W MEIMKAMEHTO3HBIX BMEIIATEIhCTB; Xa-
PaKTEpUCTUKA POJIM TEHETUYECKUX JIETEPMUHAHT B
MepPCOHATHU3AINH TPO(YUITAKTUKH; OTIUCAHUE CTPYK-
TYpbI U COJIEpKAHUS aIrOpUTM™Ma.

MarepuaJbsl 1 METOAbI

Tun uccneoosanus. OO030p IUTEPATYpPHI; IO
METOJIOJIOTUH — HappaTUBHBIN, C 2JIEMEHTaMH CH-
cTeMaTu3alluu J10oKa3aTeabHou 0a3bl. [lepBUYHBIX
JAHHBIX O MAlMEHTaX B paMKax HACTOSIICH myOJm-
Kalluy MBI HE COOMpAIH.

Cmpameeuss noucka u omoOOp UCMOUYHUKOS.
[Touck Benmu B 6a3ax PubMed/MEDLINE, Scopus,



\, JKYPHAJI KABAXCTAHCKO-POCCHUIICKOI'O MEJIULIMHCKOI'O YHUBEPCUTETA

Web of Science, Cochrane Library, eLibrary.ru u
Google Scholar. Ucnonb3oBanu Ttepmunsl MeSH,
KJIFOUEBBIE CJIOBA U UX PYCCKOSI3bIYHBIE SKBUBAJICH-
ThI («psoriasisy, «metabolic syndromey», «obesity»,
«preventiony», «weight loss», «interleukin-6»,
«tumor necrosis factor-alphay, «interleukin-10»,
«adipokines»,  «FTO  geney, «Mendelian
randomization») B KOMOHMHAIUAX C OIepaTopaMu
AND u OR; cnucku auTepaTypbl HalJICHHBIX pa-
00T mpocMmaTpuBalM BpydYHYI. PaccMaTtpuBanm
nyOomukanuu 2015-2026 TomoB: cucTeMaTHYECKUE
U HappaTHBHbIE 0030pbl, MeTaaHAJIU3bI, PaHIO-
MU3UPOBAHHBIE KOHTPOJIUPYEMbIE HCCIICIOBAHUS,
KOTOpTHBIE, MONEepPEYHbIe HUCCIEAOBAaHUS U HCCIIe-
JIOBaHMSI «CIIy4aill — KOHTPOJIbY», pabOThI C TpUMe-
HEHUEM MEHJEJIEBCKON paHI0MU3aluu, KIMHUYEe-
CKHE PYKOBOJCTBA U COTJIACUTEIBHBIC JOKYMEHTBI
Ha PYCCKOM, Ka3aXCKOM M AaHTJIMHCKOM S3bIKaXx.
Wckmrouanu myOnukanuu, Beimenmme panee 2015
rojia, Te3uchl KoH(pepeHuii, padboTsl 6e3 mpoctyna
K MOJIHOMY TEKCTYy U AyOIUpPYIOLIUE COOOIIEHUS.
CKpUHUHT U aHaJIM3 MOJIHBIX TEKCTOB J[Ba HCCIe-
JIOBAaTEIlsl BHITOJHSIIA HE3aBUCUMO APYT OT ApyTa,
pacxoxaeHusi paspemanu oOcyxaenuem. I3-3a
Pa3HOPOJHOCTH JH3aifHa BKIIOYEHHBIX PadOT KO-
JIMYECTBEHHBIM CUHTE3 HE NMPOBOMIN; PE3yJIbTaThl
W3TI0KEHBI OMUCATENbHO, C MIPUBEICHUEM OITyOJIn-
KOBAaHHBIX TOYEYHBIX OILICHOK U JIOBEPUTEIHHBIX
WHTEPBAJIOB.

Omuueckue npunyunsi. Pabota mnpencrabis-
€T Cco0OH aHamu3 OMyOJIMKOBAaHHBIX HCTOYHHKOB
U HE Npeirnoyiaraja BMEIIATeIbCTB C Y4YacTUEM
moaed M 1a00opaTOPHBIX KUBOTHBIX, MOITOMY
0J1I00OpeHUsT PTUYECKOTO KOMHTETa He TpedoBana.
Knunnueckue, nabopaTopHble U T€HETUYECKUE
JIaHHBIE, TTOJIO’KEHHBIE B OCHOBY aJITOPUTMA, TTOY-
YeHbl HAMH B paMKaX OT/AEIBHOTO HCCIIEIOBaHUS,
KOTOpOE MPOBOAMIOCH B COOTBETCTBUU C MPHHLH-
namu XelbCUHKCKOMU Aeknapaiuu BMA (penakiust
2013 r.) u 6bUTI0 0JOOPEHO JTOKATHHBIM ATHYCCKUM
koMuTeToM KazaxcTaHCKOro MEAMIIMHCKOTO YHHU-
BepcuTeTa «BpIcmas mkosa 00IecTBeHHOTO 3/pa-
BooxpaHeHus» (mpotokon Ne 8 ot 06.05.2025 r.)
[14; 17].

PesyabraTsl

Onudemuonozus u namozeHemuuecKkue mexa-
HU3MbL KOMOPOUOHOCIU

Merabonmueckass KOMOPOUIHOCTH TP TICOpHa-
3¢ HOCHUT 3aKOHOMEPHBIN, a HE CIIy4alHbIM Xapak-
Tep. O030pbl U KIMHUUYECKHUE PYKOBOJICTBA OIUCHI-
BAIOT TOBBIIICHHYIO YacTOTY OTAEIbHBIX KOMIIO-
HeHTOB MC — 0)XMpeHHUs1, THIePTPUTIULIEPUIEMUH,
caumwxkenust JIIIBII, aprepuanbHOil TUNIEPTEH3UU U

HapyleHui yrieBogHoro oomena [15; 18; 19], a
TaK)Ke acCOIMAIUIO TIcCOpHa3a C aTepOreHHON auc-
munuaemueit [20] 1 pocT kKapInoMeTadoInIeCKOro
pHUCKa pu THKENBIX popmax epmarosza [21]. CBa3b
paboTaeT u B 00paTHOM HalpaBICHUU: IO IPOCIEK-
TUBHBIM JaHHBIM ucciieqoBanus HUNT, manuume
MC noBpIIIAET PUCK MNOCIEAYIOLIETO Pa3BUTHA
ncopuaza [22]. CucremaTnueckuii 0630p ¢ MeTaa-
HAJIM30M MOATBEPANII 3HAYMMO MOBBIIICHHBIN PUCK
HEAJIKOTOJIbHOM JKUPOBOM OOJI€3HU MEYEHU y ITUX
nmanueHToB [23], a MO JMaHHBIM OTCYECTBEHHBIX H
POCCHIICKHMX aBTOPOB MOJABIISAIONIEE OOIBITHHCTBO
OONBHBIX CPEAHETSHKENBIM U TSKEIBIM TICOPHA3ZOM
UMEIOT TpH H OoJee pakTopa cepeyHO-COCYqUCTO-
ro pucka [24; 25].

MexaHu3Mbl, COEAMHSAIONINE TICOpPHa3 C MeTa-
00IMYECKUMU HapYyLIEHUSIMU, ONUCAHBI J10CTaTOY-
HO TMOJIPOOHO: XPOHUUYECKOE CHCTEMHOE BOCTalie-
HUE, aKTUBaIUs OCH (aKTopa HEKpo3a OmMmyxoJei
anba — uHTepneikuHa-17 — uHTepiaelkuHa-23,
cABUT Tpoduias aJuNOKUHOB, OHHAOTENHATIbHASL
TUCHYHKINS U HHCYJTUHOPE3UCTEHTHOCTH [26; 27].
Metaagannu3 63 uccieIOBaHUI ITOKa3aJl IOBEIIIE-
HUE CBHIBOPOTOYHBIX YpPOBHEH (hakTopa HEKpo3a
omyxoneit anbda, naTephepoHa-y, UHTEPICHKNHOB
2,6, 8, 18 u 22, a Takxe XeMepuHa, JUIMNOKaINHA-2
U pe3ucTHHa Ha (OHE CHIKEHHS aJUMIOHEKTHHA
[28]; comocTaBiieHME MpPO- W MPOTUBOBOCIAJIHU-
TENIbHBIX MPOGUICH BBIIBUIO, YTO BBIPAKEHHOCTh
CHUCTEMHOI'0 BOCIIAJIEHUS! OTPaXKalOT HE OTJEJIbHbIE
a0COIOTHBIC 3HAYCHHUS, a OaylaHC MenuaTopos [29].
JKvpoBasi TkaHb MPU OKUPEHUU BEIET ceOsl KaK dH-
JIOKPUHHO-UMMYHHBIH OpraH: TUIEPJICNTUHEMUS U
nedUIUT aAUIMOHEKTHHA yCUIUBaOT T-XenmnepHbIit
OTBET 17-TO THMNa M 3aMBIKAIOT KPYT MEXKIY U30bI-
TOYHOW MAacCoOf Tella U aKTUBHOCTBIO JI€pMaTo3a
[30-32]. CBsA3yromUM 3BEHOM MEXIY MMMYHOIIa-
TOT€HE30M IICOpHa3a U MHCYJIMHOPE3UCTEHTHOCTBIO
cuuTaroT unTepiaekun-17 [33]. IToapoOHslii pas-
O0p 2THX MEXaHW3MOB MbI IpUBOAMIH paHee [10].

OoicupeHue Kax MuuieHb npoGUIAKMUKU: OOKA-
3amenvhas 6aza emeuamenbcme

OO6paTuMOCTh BIMSIHUSI OKUPEHUs TOKa3aHa B
MHTEPBEHIIMOHHBIX HCCIICAOBAHUAX, 0000IIEHHBIX
B CIEIHMaIbHOM 0030pe, MOCBALIEHHOM IICOpUazy
u oxupenuto [34]. [IpocnekTuBHOE HAOIIOAATEND-
HO€ MPOJOJIKEHHE PaHIOMHU3MPOBAHHOTO HCCIIe-
JIOBaHMsI MPOJIEMOHCTPUPOBAJIO, UYTO JIOCTUTHYTOE
Ha TMINOKAJIOPUIUHON MeTe CHUKEHUE MACChl Tela
COINPOBOXKIAETCS YCTOMUMBBIM YIIyYILIEHUEM Te-
YeHHs TICcOpHa3a MpU JIUTEIHHOM HaOIOICHUN
[35], a cuctemaruueckuii 0630p U MeTaaHaJIN3 PaH-
JOMHU3UPOBAHHBIX HCCJIEIOBAaHUI MOJITBEPAUIU
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MPEUMYIIeCTBO MOAUDHUKAIIMN 00pa3a >KU3HM Iie-
pexn kouTposuem [36].

Haubonee cTporyro KpuTHYECKYIO OLICHKY JO-
KazaTenbHo# 6a3bl BeimonHmwIM S. K. Mahil u coas-
TOphI: U3 176 MOTHOTEKCTOBBIX CTaTEH KPUTEPUSIM
BKJIFOUEHUSI OTBeUaau Juiib 14 pabot — 9 panmo-
MU3UPOBAHHBIX KOHTPOJUPYEMbIX HCCIIEIOBAHUM,
3 KOTOPTHBIX MCCIIEIOBAHUSA M 2 CEPUM CIIy4acB.

MeraaHanu3 HIECTH PaHIOMU3HPOBAHHBIX HCCIIE-
JIOBAaHUU J1aJl CPETHIOI0 Pa3HOCTh MHIEKCA pacIpo-
cTpaH€HHOCTH W Tsbkectn Ticopuasza (PASI) —2,59
(95 % noBepurenvHblil uHTEpBan oT —4,09 10
—1,09; p < 0,001) B monb3y CHMIKEHUSI MACCHI TeJa
3a cuéT AUeThl Uiu (PU3MIeCcCKO akTuBHOCTH [37].
KitoueBbie pe3ysibTaThl MHTEPBEHIIMOHHBIX M KO-
TOPTHBIX paboT cBeeHbI B TabMIIe 1.

Taﬁ.lmua 1. Pe3y.]'IBTaTLI HCCIIEOBAHUM CHM)KEHHS MacChl Tella U IMTUTaHUs IIpu 1copuasc u ncopuaTn4c-

CKOM apTpuTe

HUccaenoBanue, roa

M3aiH
[McTOYHHUK] A

OcHoOBHOM pe3yabTar

S. K. Mahil u coasr.,
2019 [37]

Cuctemarnueckuit 063op 14
HuccienoBanuii; meraananmmu3 6 PKI
Moaudukanuu 00paza >KU3HU

Cpenusis paznocts PASI —2,59 (—4,09; —1,09);
p <0,001

S. K. Mahil u coasr.,
2019 [37]

PanoMU31pOBaHHOE UCCIIEIOBAHHE
JHETHI IIPU IICOPUATUIECKOM
apTpuTe B cocTaBe 0030pa

OTHoOIIIEHHE IAHCOB JOCTHKEHHUS
MHHHUMAaJIbHON aKTUBHOCTH 3a00aeBanus 4,20

(1,82-9,66); p < 0,001

S. K. Mahil u coasr.,

2019 [37] cocTaBe 0030pa

I[Ba KOTOPTHBIX UCCIICAOBAHUS
OapuaTpuyeCcKol XUPypruu B

OTHoOlIIEHNE UHTEHCUBHOCTEN pa3BUTHS

ncopuaza (HR) 0,52 (0,33-0,81); p < 0,01

A. R. Ford u coasr.,,
2018 [38]
rcopuasa

Cucremarnueckuit 0030p,
peKOMeH)IaIII/II/I MGHI/IHI/IHCKOFO
coBeta HanmonansHoro onma

CI/IJ'II)HaSI PEKOMECHOaIA CHUXXATb MAacCy
TeJa C IOMOUIbIO TMIIOKAJIOPUIHHOMN TUETHI Y
MaIMEHTOB ¢ M30BITOYHOM MacCOM Tejia UiIu

0KUPEHUEM

C. Phan u coasr.,
2018 [39]

KoroprtHoe uccnenoanne NutriNet-
Santé (35 735 y4acTHUKOB)

OTHoOILIEHNE IAaHCOB HATMYUS TSKEIOTO
IICOpHa3a MO0 CPaBHEHUIO C OTCYTCTBUEM
IIcopHas3a npu MPOMeEKYTOUHON
MIPUBEPKEHHOCTH CPEIU3EMHOMOPCKON JUETE
(Bropoit reptisib MEDI-LITE, 8-9 6annos):
0,71 (95% AN 0,55-0,92)

*Ipumeuanue: PKU — panoomusuposanunoe xoumpoaupyemoe ucciedoganue;, PASI — unoexc pacnpo-
cmpanéHHocmu u maxcecmu ncopuasa. B ckobkax npusedenvt 95 % 0osepumenvHble UHMEPBATIbL.
Hcmounuk: cocmasneno agmopamu no OAHHbIM UCMOYHUKOS [37-39]

Ha pucynke 1 mpezncraBiieHbl OTHOCHUTENbHbBIE
MOKA3aTeNH JUIsl OTAETbHBIX KIMHUYECKHUX UCXO0JI0B
13 MHTEPBEHLUMOHHBIX U HAOJIIO/IaTeNbHBIX UCCIIe-
noBaHui. OHM XapaKTEpU3yIOT pa3HbIE UCXOJbl U
HE MpeAHa3HaueHbl AJI1 MPSMOT0o CpaBHEHUS (-
(EeKTUBHOCTH BMEIIATEIHCTB.

Cucremarndeckuii 0030p MEIHIIMHCKOTO CO-
Bera HammonansHOTO (pOHAA mcopuasza COmepKUT
CUJIBHYIO DPEKOMEHJAIMI0 CHWXATh Maccy Tena
C IIOMOUIBIO TMIOKAJIOPUMHON IUETHI y IMalUeH-
TOB C M30BITOYHON Maccoi Teja WIH OXKUPEHUEM
[38]. B oTkpbITOM HCCIEAOBaHUU MPOTPAMMBI C

192

KETOTeHHOH (ha30i MHIYKIIMU YMEHBIICHHE Mac-
Chl TeJla CONPOBOXKJAIOCHh CHIM)KEHHEM TSIKECTH
OusstiiieyHoro ncopuasa [40]. Cpenn3eMHOMOPCKUI
TUIl TUTaHUS U3y4ajics B HaOJIONATENbHBIX HC-
CJIEIOBAHMSX, PE3YNbTaThl KOTOPBIX MMOANEPKU-
BalOT €ro JajbHelllee M3y4YeHHe INpU Icoprase
[39; 41]. Pexomennamus EBponeiickoro obmecTa
KapauoJoroB — He MeHee 150 MUHYT aspoOHOIT ak-
TUBHOCTH YMEPEHHOW MHTEHCUBHOCTU B HEJIEIIO
[16] — npuMeHUMa U K 3TOW KaTeropuu NalUeH-
TOB C Y4€TOM MHIUBUIYaJIbHBIX BO3MOKHOCTEH U
IIPOTUBOIIOKA3aHU M.
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CHuxeHWe Macchl Tena npu aveTe:
MUHUMarbHasi aKTUBHOCTb
ncopuatudeckoro aptputa (OLL)

Bapuatpuyeckasn xupyprus:
BO3HUKHOBEHMe ncopuasa (HR)

Bropown teptune MEDI-LITE:
Hanu4ue TSXKENOro ncopuasa
npoTMB oTcyTcTBUA ncoprasa (OLL)

: I ° I
14,20 (1,82-9,66)
|
1
1
1

F—e— |
1
10,52 (0,33-0,81)
1
1
1
'0,71(0,55-0,92)

0,5 1 2 4 8

OTHOCKTENbHbIK NoKasaTenb, norapmcpqueCKaﬂ LKana

Pucynok 1. OTHOCUTEIBHBIE TOKA3ATEIN OTAEIBHBIX UCX0JI0B
B HCCJICTOBAHMIX CHM)KCHHS MacChl TeJla U MUTaHUs
*[Ipumeuanue. Touku coomeemcmayom onyoIuKO8aHHbIM OYyeHKam, ompesku — 95% oosepumenvrvim
unmepeanam; NyHKmupHas iurus oboznavaem 3uaverue 1. OLL — omunowenue wancos,
HR — omnowenue unmencusnocmetl 603HuKkHogenus coovimus. OyeHnka 01 Ouemvl OMHOCUMCS
ko emopomy mepmuinto MEDI-LITE (8—9 6annos) no cpagnenuio ¢ nepsvim,; ucxoo — Haaudue msaicéno2o
ncopuaza no CPAsHeHUro ¢ OMCymcemeuem ncopuasa. /lanuvie 0 nNUmManuy Ompaxicarom Habao0amenbHy
accoyuayuro. JJu3atin uccied08aHuil U UCxo0bl paziuyaomcs.
Hcmounux: nocmpoeno agmopamu no 0auHvim ucmounuxos [37; 39]

C BiausHUEM caMON IPOTHUBOICOPHUATHYECKOM
Tepanuy Ha KapJAHUOMETa0OJIMYECKUM PUCK SCHO-
ctu meubine. Mcciaenosanue VIP-S He BBISIBHIO
3HAYUMOT'O BJIMSHHS CEKyKHMHymMa0a Ha aopTalib-
HOE COCyAuCTOe BocmayiieHue 3a 12 nemens [42],
B uccienopanuu VIP-U Ha ¢done ycrekmnyma-
0a aopTajbHOE BOCHAJICHHE YMEHBIIAIOCH JHUIIb
KpaTKOBpeMeHHO [43]; MeTaaHalIu3 paHIOMH3U-
POBaHHBIX HMCCIEIOBAHHI HE OOHAPYXXKMI pOCTa
pHCKa CEpPbE3HBIX CEPACYHO-COCYIUCTHIX COOBI-
TUW TPU TPUMEHEHUU TEHHO-WHKXEHEPHBIX OHO-
Jorudeckux npenapatoB [44]. O630p cucteMHON
Tepanuu rncopuasa noJ4EPKUBaACT HEOOXOTUMOCTh
YUYHUTBIBATh KOMOPOUJHBIN (OH mpu BbIOOpE Ipe-
napara [45]. OTnenbHOTO BHUMaHUS 3aCTy>KHUBa-
IOT arOHHUCTHI PEIENTOPOB TIIFOKArOHOMOI00HOTO
nentuAa-1: mecTuMecsYHoe MPOCIHEKTUBHOE KO-
TOPTHOE HCCJIEJ0BAHUE TMOKAa3ajlo JAepMAaToJIOru-
YeCKHue M METa0O0JIMYEeCKHUE MPEUMYIIEeCTBA CeMa-
MIYTHAA y TIAIMEHTOB C TICOPUA30M U OKUPECHHEM
0e3 caxapHoro nuadera [46]. loka3aTenbHas 0asza
3/IECh MOKa OrpaHWYeHa HaOII0aTeIbHBIMU JIaH-
HBIMH, TIOATOMY BEJCHUE TAKUX MAIIMIEHTOB Pa3yM-
HO CTPOUTH Ha MPUHIIMTIAX MEXIUCIUIUTHHAPHOTO
B3aMMOJICCTBUSI, HM3J0KEHHBIX B COBPEMEHHBIX
MPAKTUYECKUX PYKOBOJACTBAX MO KOMOPOUIHOMY
nicopuasy [47].

Om ouazHocmuyeckux Kpumepues K CKpUHUH2O-
801l cmpamugurayuu pucka

Cranpaptheie kputepurn MC  HCHONB3YIOTCS
JUISl MUarHOCTUKHU KJIacTepa METab0IMIEeCKUX Hapy-
menuit [6; 18]. st BeaeHUs: manueHToB ¢ TICOpHU-
a30M Ba)KHBI TAK)K€ paHHEE BBISIBJICHHE M KOPPEK-
Us OTAENBHBIX (PaKTOpoB pucka. B coGcTBeHHOM
OJTHOLICHTPOBOM 0OCEpPBAIIMIOHHOM HCCIICIOBAHUHT
150 mammenToB ¢ ncopuazom u UMT Gonee 28 xr/
M> Mbl TNpoaHanu3upoBanu 11 kinHHKO-1abo0pa-
TOPHBIX TOKa3zaTenet merogom ROC-anammsza ¢
OTpeieTIEHUEM TTOPOTOBBIX 3HAYCHHUH MO WHICKCY
IOnena. AHaIIUTHYECKAM MCXOIOM OBUIO HAJIIMYKE
oxxupenus, onpenenéaHoro kak UMT > 30 kr/m?,
a He pazsutne MC B nanpHeimieM. CTaTUCTHUECKH
3HAYUMYIO TUCKPUMHHHUPYIONIYIO CTOCOOHOCTH TO-
Ka3aJiu ceMmb mnokasareneit [17]. Ux unpopmaTus-
HOCTh TIPUBEJICHA HA PUCYHKE 2.

HaubGomnpuryro TUCKPUMUHHUPYIONIYIO CIOC00-
HOCTh TIOKa3aJia OKPY>KHOCTh TAJIMU: TUIOMAAb O
ROC-xpugoii 0,975 (p <0,001) mpu moporoBom 3Ha-
yennn 99 cm. Unnexc PASI, aprepuansHoe naBie-
HUE, OOIIMIA XOJIECTEPUH U TIOJI CaMOCTOSATEIHHON
3HAYUMOCTH B 9TOM BbIOOpKe He mokazanu. [1o rpa-
JAIUsIM CeMH OTOOpAaHHBIX TIOKa3aTeliel IMOCTpoe-
Ha KapTa YCJIOBHBIX AMIUPUUYECKUX BEPOSTHOCTEH
oxxupenus (tadiuua 2), a UCH paccuuThiBaeTcst Kak
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cpeHee apupMeTUIECKOE COOTBETCTBYIOLIUX KO-
¢unmentos. [Toporoselie 3HaUeHMs 3a/1aHbI IPOLICH-
TWIBHBIM aHAJIM30M: BEPXHss T'PAHULA HU3KOH Ka-
teropuu (0,418) orBeuaer 25-my npouentwio MCU
B TPYIIIE C 0)XKUPEHUEM, HIKHAS TPAaHULIA BBICOKON
kateropuu (0,587) — 75-My NpOLEHTWIIO B IpyIie
0e3 OXMpEHus; I MpeasaraeMoro ajaropurMa ux

OKpYXHOCTb Tanuu
HbAlc

Tpuravuepngbl

I NoKOo3a HaToLakK
BozpacTt

nBn

NNHN

NHpekc PASI
ApTepuanbHoe faBneHne

O6wunii xonecTepuH 0,520

okpyriu 10 0,4 u 0,6 [17]. Munekc Hocut mipen-
BapUTEIIbHBIN XapakTep, HE 3aMEHSIET IMarHOCTHYE-
ckue kputepuu MC U He SBJIsIeTCs BATUAMPOBAHHOM
OLICHKOW BEPOSATHOCTH €ro pa3BUTUA. BO3MOXKHOCTB
npumenenuss UCU ans or6opa maMeHToB, HyXa-
IOUIUXCS B YIIyONEHHOW SHAOKPHUHOJIOTUYECKOM
OLieHKe, TpeOyeT NajbHEHIei IPOBEPKHU.

0,975

Il BknioyeHbl B MHAeKc (p < 0,05)
He BKnoYeHsl (p > 0,05)

0,5 0,6

0,7 0,8 0,9 1,0

Mnowaab nog ROC-kpuneon

Pucynok 2. Un(popMaTUBHOCTh KIMHUKO-1a00paTOPHBIX MOKa3aTesen

JUTSL pa3]TUYCHUS TTAIUCHTOB C OKUPEHUEM U 0€3 OXKUPEHUS B UCCIIETyeMO BRIOOPKE
*[Ipumeuanue: nokazamenu ynopsoouenvl no yovieanuio niowaou noo ROC-kpueoii;

NYHKMUPHOU TuHUel obo3naueno snadenue 0,5, coomsemcmesyrouee omcymcmeuro
ouckpumurupyrowe cnocoonocmu. HbA lc — enuxuposannulil 2emoenooun;

JIIIBII — nunonpomeunwl 8vlcokou naiomuocmu; JIIIHII — nunonpomeunvl HU3KOU NAIOMHOCMU,

PASI — unoexc pacnpocmpanénnocmu u maxjcecmu ncopuasd.
Hcmounux: nocmpoeno agmopamu no OaHHbIM coOOCmeeHno20 ucciedosanus [17]

Ta6auua 2. [Toporoseie 3HaueHUs Mokazateseil u K03()PpUIMEHTHI YCIOBHON BEPOATHOCTH JUIS pacyéra

HHTCIPaJIbHOI'O CKPUHUHTOBOI'O HHACKCA

MoKasaTeis IToporosoe Koa¢ppunuent | Kosrpduument ot
3HAYEeHHe HHKe TIopora Mopora u BbIle
Bo3spact 40 et 0,28 0,62
OKpy»XHOCTb Tauu 99 cm 0,09 0,92
Tpurnuuepuast 1,97 mmonb/n 0,41 0,67
JlunonpoTenHbl HU3KOM MIIOTHOCTH 3,40 MMOIB/1I 0,41 0,64
JIunonpoTenHbl BBICOKON NIIIOTHOCTH 1,20 MMOIB/1I 0,62 0,44
I'mroxo3a HaTOIIAK 5,40 MMOIB/IT 0,40 0,66
['mukupoBaHHBIN TeMOTIIOONH 6,10 % 0,38 0,73

*[Ipumeuanue: Kosghguyuenmor npedcmasnsitom coboil ycl08Hble IMIUPULECKUE 8EPOSIMHOCIIU 0HCUPe-
HUSL 8 COOMBEemcmayioujell 2padayuu NOKA3ameJis U Ompaxicaiom cmpykmypy evioopku uz 150 nayuenmos
C NCOpuasom u UHOeKcom maccol mena oonee 28 ke/m?. [{nsa aunonpomeuros viCoOKOU NIOMHOCMU HANPAG-
JleHue pucka oopammuoe: Oojee HU3KUe 3HAYeHUss COOMBemcmayom 001buLel 6ePOSIMHOCIU OHCUPEHUSL.
Hcmounuk: cocmaesneno asmopamu no OaHHbIM coOOCmMeeHH020 ucciedosanus [17]
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T'enemuueckue OemepMuHaHmMvl U B803MONHCHO-
cmu nepCcoHanU3ayuu

I'enernyeckass cocrapistonias Meradoauye-
CKOI'0 PUCKa MPEICTABIISIET UHTEPEC ISl U3YUCHUS
BO3MOXKHOCTEH MNepCOHAIM3alMKU TPOPUITAKTHKY.
O0beanHEHHBIN aHaIn3 Ha"HHbIX O0osee 16 000 nme-
TEW U MOJPOCTKOB IMOKA3aJll B3aUMOAECHCTBUE BapHu-
antoB FTO u morpebnenus Oenka B OTHOIICHUHU
HUMT [48]. D10 HabmromarenbHbIC JTaHHbBIE, KOTO-
pple He MoATBEpXkAalT 3(pdexkTuBHOCTL Mpodu-
JAKTHKU C YYETOM T€HOTHUIIA Y B3POCIBIX C TICOPH-
azoM. CBs3b oTaenbHbIX BapuanToB FTO, Brirovast
rs1558902 1 rs9939609, ¢ nokaszarensiMu 0)XKUpEHUS
y MaIMeHTOB C MCOPHUA30M H3ydallach B €BPOIICH-
CKUX KJIMHUKO-TeHeTndeckux padotax [49; 50], a
MTOJIHOTEHOMHBIN aHaJIN3 W30BITOYHOW MAacChl Teja
U OKUPEHHUS MPH TICOpUa3e BBISBUI JTOMOTHUTENb-
HBbIE JIOKYChI-KaHauaaTsl [S1].

V¥ 150 nanueHToB Ka3aXxCKOM 3THUYECKOU Mpu-
HAJUIE)KHOCTU C MCOPHA30M Mbl T€HOTUIIUPOBATIH

ZTV rs10968110 |
(annens C)

FTO rs1558902 |
(annens A)

CALCRL rs696574 |
(annenb T)

Tpu mnonuMopdusma-kanaunara [14]; pesynbra-
Thl MPEACTAaBICHBI HA pUcyHKe 3. CHiibHEE BCEro
¢ M30BITOYHONH Maccoill Tena M OXXKHUPEHHEM ObLI
cesizan BapuaHT rs10968110 rena ZTV: 3Hauu-
MOCTh COXpaHsJach B TE€HOTHUIUYECKOW, aJau-
TUBHOM, aljedbHON M JOMHHAHTHOW MOJCIIX.
Bapuant rs1558902 renma FTO taxxke mnokaszan
3HAUYUMYIO aCCOLMAIINIO, TOT/Ia KaK MOJIUMOPhU3M
1696574 rena CALCRL B 3T0#f BEIOOpKE — HET.
Pa3BenouHblil aHAJIN3 METOJJOM MHOTO(AKTOPHOTO
CHMKEHMS pa3MepHOCTH Bbiienua rs10968110 kak
Haubosee yCTOMYMBYIO OJHOJIOKYCHYIO MOJEINb;
Mozenu 0osee BHICOKOIO MOPSJKAa MOYTH HUYETO
He 100aBJsUIN K TUCKpUMHUHAIIMHU. BCE 3T0 pesyrib-
TaThl Pa3BEe0YHOTO YPOBHS, U MOATBEPKIAATh UX
HY’)KHO Ha HE3aBHUCHUMBIX KOTOpTaxX. OTH JaHHbIE
000CHOBBIBAIOT JajbHEHIIIee H3yUeHHE IeHeTuYe-
CKUX (paKTOPOB, HO HE YCTAHABIMBAIOT KIIMHUYE-
CKYIO MOJIE3HOCTh F'€HOTUIUPOBAHUS ISl BEIOOpa
npopUITAKTUKH.

3,89 (2,14-7,06)

f——e——] 225137-3.71)

0,72 (0,40-1,26)

[ S S S S S —

0,5

2 4 8

AnnenbHoe OTHOLLEHME LIaHCOoB, ﬂOFapMdJMVIHECKaﬂ LKana

PucyHnok 3. AnnenbHble OTHOIICHUS IIIAHCOB U30BITOYHOM MacChl TeNla U OKUPEHUs
IUI TONIMMOP(PU3MOB-KaHAUATOB Y MAIIMEHTOB C MICOPUA30M Ka3aXCKON ITHUYECKOM MPUHAATIEKHOCTH
*[Ipumeuanue: Touxu coomeemcmeyom aulebHbiM OMHOULEHUAM WaHcos, ompesku — 95 %
008epuUmenbHbIM UHMEPBALaM; NYHKMUPHOU TUHUel 0003HayeHo 3HavyeHue 1,
coomseemcmayrowee omcymemauio accoyuayuu. Cepvim ygemom 8vioesieH NoOIUMOpPu3M,
He NoKa3asuiull Cmamucmuyecky 3Ha4uMol accoyuayuu.
Hcmounuk: nocmpoero asmopamu no OaHHbIM cOOCMEeHH020 ucciedosanus [14]

Aneopumm npogpunaxmuxu

Ha ocHoBe ananu3a nuTepatypbl U pe3yibTaToB
cobcTBeHHBIX uccnenoBanuii [10; 14; 17] mb1 pe-
JIOKWJIH QJITOPUTM PODUIAKTUKY METa0OTUIECKO-
r0 CHHJIPOMA, aCCOIMMPOBAHHOTO C OXKHPEHUEM, Y
MAUEeHTOB ¢ rncopuasoM. Cxema ajaroputrMa mpu-
BeJIcHA Ha PUCYHKE 4, collep:KaHHue MEpONpUATUI
no kareropusim MCU — B tabmune 3. Anroputm
SBIIAETCS MPEIBAPUTEILHON aBTOPCKOW Mojie-
JTBI0 U HE 3aMEHsET JEHCTBYIOIINE KIMHUYECKUE
PEKOMEH/IALINH.

[Ipennaraemas MoJienb apecoBaHa MalueHTaM
¢ nicopuazom u UMT Gonee 28 kr/m? — B COOTBET-
CTBUU C KPUTEPHUSIMH BKITFOUEHUS UCCIIEIOBAHMS, HA
koTopoM paszpabareiBaics MCHU [17]. Dot mopor
HE CJelyeT paccMaTpuBaTh KaK YHHBEpCAIbHBIN
JTUATHOCTHYECKUN KPUTEPHI OXUPEHUS NS BCEX
MAIMEHTOB Ka3aXCKOW 3THUYECKOW MPUHAATIEKHO-
ctu. [To 3nauenuro MCH BbiieneHbl TpU KaTETOPUU:
menee 0,4, ot 0,4 o 0,6 u 6omee 0,6. [l HUX Tpe-
JI0KeHBbl 0a30Basi, pAaCIIUpEHHAs M WHTCHCHBHAs
nporpammbl HaOmoaeHus. Kareropus MCHU cama
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no cebe He onpenenser Hanmuune MC nnu ypoBeHb
npodWIaKTUKA B OOLIENpUHATOM cMbicie. [Ipu
000 KaTeropuu MHJEKCa BBISBICHHbIC Hapyllle-
HUS OLIEHUBAIOTCSI U JIEYATCs 10 AEHCTBYIOLUM pe-
KoMmeHauusm [6; 15; 16; 18].

OmnpeneneHue HUTOKMHOBOTO Mpoduist paccma-
TPUBAETCS KaK MCCIIEI0BATEIbCKUI KOMIIOHEHT. B
COOCTBEHHOM KpOCC-CEKI[HOHHOM HCCII€IOBaHHU
CBIBOPOTOYHBIE KOHILIEHTpPAllMM WHTEPJIEUKUHA-0,
uHTepieiikuHa-10 u QaxkTopa Hekposa oIyxoJeil
anba mMexay rpynnamu no UMT cratuctuyecku
3HAYUMO He paznuydanuck [14]. Meraananus [28] u
OpPUTMHAIILHOE UCCIIeJOBaHKE [29] XapaKTepu3yroT
CHUCTEMHOE BOCIAJIEHUE IIPU [ICOpUa3e, HO HE yCTa-
HAaBJIMBAIOT LEJIEBbIE KOHLEHTPALUU LUTOKUHOB
s npodpwiaktukn MC. KnunHudeckass LEeHHOCTb
IIOBTOPHBIX U3MEPEHUH U UX CBA3b C UCXOJAMHU Tpe-
OyIOT IPOCIIEKTUBHON MPOBEPKHU.

I'enernueckuii npopuiab BKIOYEH B MOJEIb
KAaK HalpaBj€HUE JAJIbHEHIINX HCCIEA0BAHUM.
Acconuanuu BapuantoB FTO u ZTV ¢ u36sITou-
HOI Maccoy Tena U 0)KMPEHUEM HE yCTaHABIUBAIOT
HE0OXOUMOCTh 00CIIeJOBaHUM Kax/ble 3 mMecsia
WIM LUTOKMHOBOIO MOHUTOPHMHIA y HOCHUTEIEH
cootrBercTBytomux ajened. ns CALCRL 3nHa-
YUMON accolMaluu B COOCTBEHHOH BBIOOpKE He
nostydeHo [14]. [loaTomy pe3ysbTaTbl Fr€HOTHUIIU-
POBaHMS HE NOJKHBI CAMOCTOSTEIIBHO OIIPEACIIATh
Je4eOHYI0 TaKTHKY WM MEePUOJUYHOCTh HaOJIto-
nenusi. O0mMe Mepsl BKIIOYAKOT OTKa3 OT Kype-
HUsl, OTPaHUUYEHUE AJIKOTr0JIs, HOPMAIU3aLHUIO CHa,
KOPPEKIUIO MACChI Tejla, ONTUMU3ALUI0 1epMaTo-
Jornyeckon Tepanuu U KoHTposb PASI. TakTuky
BEJICHUSA [I€PECMATPUBAIOT C YYETOM KIIMHUYECKO-
IO COCTOSIHUS U IMHAMUKH CTaHIAapPTHBIX MeTabo-
JIMYECKUX IIOKa3aTeIIeH.

Ta6auua 3. [Ipenaraempie npopUIaKTHIECKUE MEPOIIPUATUS U MHTEHCUBHOCTH HAOJIOACHHUS 110 KaTero-

pUAM UHTCTPAJIBHOI'O CKPUHUHI'OBOT'O HHJCKCA

3HaveHme HNHTeHCcuB- Kannnueckuit 31 Ipensiaraemslit
S HOCTH MPO- OcHOBHBIE MepPONIPUATHSA JIa0OpaTOpHbI | HHTEPBAJ HA-
rpaMmbl KOHTPOJIb 0J1101eHHA
CranpapTtHast

Memnee 0,4 Koppexkius o6pasa Ku3HU, TUTAHUS U OHCHI?a (axrop o8
(am3kas kate-| bazoBas |maccel Tena; peryispHas puzndeckas PHCKa, TIOBTOPHEM Ot pa B 12
ropust UCH) AKTUBHOCTh pacuct NCH B Meeites

paMKax MPOBEPKHU
MOJIENH
Koppekuus nuranust 1 Maccel Tena, | JIMmuaHelid mpo-
Ot 0,4 10 0,6 a’poOHasi akTUBHOCTH He MeHee 150 | uiib, mTroko3a Ha-

(mpomexy- | PacmupeH- | MHHYT B HEJEINIO NPU OTCYTCTBUU | TOHIAK, MUKUPO- | OauH pa3 B 3—6
TOYHAs Kare- Has MIPOTUBOIIOKA3aHUH, HOpMaJTU3alys | BAHHBIN T€MOTJIO- MECSIIEB
ropust UCH) CHA; KOHCYJIBTAIUS SHJIOKPUHOJIOTAa | OMH, OKPY>KHOCTh

10 TIOKa3aHUSIM Tauu
VYrnyOnénnas onenka metadonude- | CTaHgapTHBIE Me-

bonee 0,6 CKHMX HapyIIEHU; KOHCYIbTAIIMK | TAOOJUYECKHE TI0-

(BBICOKAS Wnrencusnay|  TACKPAHONOrA H KApJIOIOra 110 | Ka3aTest ¢ yuétom | OnuH pa3 B 1-3

KaTeropus MMOKa3aHUAM; MEIMKaMEHTO3HAas KOP- [BBISIBJICHHBIX Hapy- Mecsna

HNCN) PEKIMA BBISIBJIEHHBIX HAPYIICHUH 1O |IIEHUH U TPOBOJIH-
JEHUCTBYIOIIUM PEKOMEHIAUsIM MOTO JICYEHUS

*[pumeuanue. Unmepeanvr 12, 3—6 u 1-3 mecsaya aeiaiomcs agmopcKumu npedioHCeHUAMU U He BaU-
ouposanvl. PakmuyecKue CPOKU ONPeOensitomcst KIUHUYECKUMY NOKA3AHUAMU He3A8UCUMO OM Kamezo-
puu UCHU. Obwue npogunakmuueckue mepvl npuMeHAOmMcs 60 ecex epynnax. L{umokunogulii npoghuns
U 2eHOMUNUPOBAHUE OMHOCAMCA K UCCLe008AMENbCKUM KOMNOHEHMAM U He BKII0UeHbl 8 003amebHblll

MOHUMOPUHZ.

Hcmounux: cocmasneno agmopamu Ha ochoge obzopa numepamypul [15; 16; 37; 38] u cobcmeennoeco

uccneoosanus [17].
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MauneHT ¢ ncopuasom
OugeHKa cTaHOapTHbIX KapauoMeTabonuuecknx hakTopos pucka

v

Koppekuns BbISIBNEHHbIX HAPYLUEHWIA NO AEWCTBYOLLMM PEKOMEHZaLUsam
Mutanue, usmnyeckas akTMBHOCTb, KOHTPOMb Macchl Tena
TakTuka onpeaensaeTcs KIMHUHECKUMM nokasaHnamMm

+

[JononHeHne K CTaHOAPTHOMY BEAEHWIO AN AanbHenLlen NpoBepKu
Mpn MMT > 28 kr/m? — pacuét npeasaputensHoro NCU
CeMb KNMUHUKO-NabopaTopHbIX NokasaTenen

v

.

Bazoeas nporpamma
Mpennaraembii MHTEpBan

nMcn <04 MnCcum 0,4-0,6 NCcKn > 0,6
PacwupeHHas nporpamma
Mpepnaraembii MHTEpBAn
12 mecsueB 3-6 mecsALEeB 1-3 mecsua

WHTEeHCHBHas nporpammMa
Mpennaraemblii MHTEpPBan

'

!

MoporoBble 3HAa4YeHUs U MHTepBarbl He BanuavpoBaHbI
NCW He anarHoctupyeT MC 1 He onpeaensaet nonynsauuoHHbIA PUCK
BbisiBneHHble HapyLueHus TpebyloT BeaeHna npu ntobon kareropum CK

+

Mccne,qoaaTenbcme KOMMNOHEHTbI
LintoknHoBbI npodune n sapuadTtel FTO, ZTV, CALCRL
KnuHunyeckas nonesHocTb U BIMSHWE Ha TAaKTUKY HE YCTaHOBMEHbI
He asnsatoTcs obasaTtenbHbIMKU 06cneqoBaHnsMn

+

HesaBucrmasn npocnekTvBHas sanuaaums
MporHo3vpoBaHue KNMUHUYECKUX MCXOA0B U kKanubposka NCUK
OueHka adpchekTuBHOCTH, Be3onacHoCTH 1 3aTpat
CpaBHeHune Co CTaHAapTHLIM BeeHUeM

ABTOpCKaFl npegBaputenbHaa Mmogernb
KnnHuyeckoe BHeApeHne BO3MOXHO nocne npoBepku

Pucynoxk 4. [Ipeasaputenbaas moens auddepeHnnpoBaHHOTO HAOIIOACHUS

W HaIIpaBJICHU e€ Banuganuu

Ipumeuanue. UMT — unoexc maccor mena;, MCHU — unmeepanbhwviii CKPUHUHEOBbLU UHOEKC,

MC — memabonruuecxuii cunopom. Kamezopuu MCH u coomseemcmeyowas UHmMeHCU8HOCMb HaOII00eHUs
npeosioxcensl agmopamu u mpeoyrom sanuoayuu. L{umokunosvie u 2cenemuyeckue nokazamenu
paccmMampusaromcs Kak ucciedosamenbekue, a He 0053amesibHble KOMNOHEHMbl KIUHUYECKOU NPaAKMUKU.
Hcmounuk: cocmasneno agmopamu no pe3yivmamam 0030pa u coocmeeHuwx ucciedoganuii [14; 17].

Oo6cy:xnenne

OO60061mEHHbIE JaHHBIE TMOATBEPKAAIOT CBSA3b
ncopuasa ¢ METa0OJUYECKUMHU HapYyLIICHUSIMU |
oxxupeHueM. MccienoBaHus ¢ NPUMEHEHUEM MEH-
JICJIEBCKOM PAaHIOMU3AIMU MOAJEPKUBAKOT TPHU-
YUHHOE BiUAHUE NoBbIIeHHOr0o MUMT Ha puck
ncopuasa [12; 13], a panagoMU3UpOBaHHbBIE HCCIIE-
noBaHMs MoKasbiBatoT ynyumienne PASI Ha done
MEpONPUATUM 1O CHMXXEHUIO Macchl Tena [37].
JleficTByIOIIME PYKOBOACTBA MPEAYCMATPUBAIOT

CKPUHHUHT U KOPPEKIHUIO KapAHMOMETabOoIMYeCKUX
daktopoB pucka [15; 16]. [Ipemmaraemsrii anro-
PUTM CHCTEMAaTU3UPYET ATH MEphI C HCIOJIb30Ba-
HueM npeaaputenbHoro MCH; moiae3HocTs Takoro
JIOTIOTHEHUS K CTaHJIAPTHOMY BEJCHHIO elIE Mpe-
CTOUT IPOBEPUTb.

Oco0eHHOCTh Mpe/IaraeMoii MOJICJIU — TPH KaTe-
ropun UCH, asns KOTOPBIX MpeycMOTpeHa pa3iny-
Hasi THTEHCUBHOCTH HabOmofeHus. OHAKO HU3KOE
3HaYeHHUE MHJIEKCa HE UCKITI0YaeT METab0IMUeCKUX
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HapylleHud, a BbICOKOoe He noareepxkaaer MC.
Bricokas mnomanes nmox ROC-kpuBoit st OKpyx-
HOCTHU Tajquu (PUCYHOK 2) OTpakaeT pa3jinueHue
MAIMEHTOB C OKUPEHHEM M 0e3 Hero B MCXOJHOMN
BBIOOpKE; €€ HEeb3s MEPEHOCUTh Ha MPOTHO3 pas3-
sutusg MC. Ilopor 99 cMm sBusieTcss BHyTpEHHUM
MIOPOTOM ITOM BBIOOPKU M HE 3aMEHSIET KPUTEPUU
OKPYKHOCTH TaJHH, CelM(pUIHBIEC IS 1M0a U IT-
HUYeCcKOM mnpuHamiexxknoctu [6; 18]. Iloporossie
3Hauenuss UCU 0,4 u 0,6, nonydyeHHbIE MPOLIEH-
TUJIBHBIM aHAJIM30M Ha BbIOOpKe u3 150 manueHToB
[17], Hy>kmaroTcsi BO BHEIITHEH BaTuAaIiu.

NMMyHONOrMYecKUii KOMIIOHEHT MOJIENHU OIH-
paeTcs Ha TaHHbIE MeTaaHanu3a [28] u opurnHaIb-
HOro uccienoBanusi [29] o cucTeMHOM BocHale-
HUU IIPU IICOpHA3e, a TaKKe Ha MPEACTaBICHUS O
€ro CBsI3M C METa0OIMYECKUMU HapylIeHus MU [26;
27]. B coOCTBEHHOM HCCIEIOBAHUU PA3NUYUI 10
CBIBOPOTOYHBIM KOHIIEHTPAIMsM HHTEpJICHKUHA-0,
uHTepneiikuna-10 u Qakropa HEKpo3a Omyxoiei
anbha mexay rpynmnamu o UMT He momyueHo
[14]. OrpanuyeHHas MOIIHOCTH BBIOOPKH, OMOJIO-
ruyeckas BapuabeNbHOCTh U KPOCC-CEKIIMOHHBIN
JU3aifH MOTYT BJIMSTH HAa PE3yJbTaThl, HO HE TIO-
3BOJIAIOT CUYUTATh YCTAHOBJIEHHOW LEHHOCTh LH-
TOKMHOBOT'O TpOduUis i MOHUTOpPUHTA mpodu-
naktukd. [IpoBepka STOro KOMIIOHEHTa Tpedyer
MIPOCHEKTUBHOIO HUCCIIEIOBAHMS C KIMHUYECKUMU
KOHEUYHBIMU TOYKAMH.

I'eneTnyeckuii KOMIIOHEHT OCHOBAH Ha HaOIIO-
IaTeNbHBIX JaHHBIX 0 B3auMoxaercrsun FTO u mu-
TaHUA y A€Tel U NOJIPOCTKOB [48], KTMHUKO-T€HETH-
yeckux pabotax mpu ncopuase [49-51] u coOcTBeH-
HBIX Pa3BeOYHBIX pe3yibTarax [14]. Otu nanuble
XapaKTepU3yIOT aCCOIMAIINU, HO He 0OOCHOBBIBAIOT
W3MEHEHHUE MEPUOTNIHOCTH 00CIIeIOBAHNI HITH Ha-
3Ha4YE€HHE BMEIIATEILCTB M0 TeHOTUIly. OTCyTCTBUE
3HaunMon accommanuu g r1s696574 (CALCRL)
TaK)K€ OrPAHUYMBAET MHTEPHPETALMIO ITOTO HJie-
MEHTa. ['€eHOTHMNHMpPOBAHHME pPACCMATPUBAETCS KaK
HCCIIEA0BATEIbCKUN MHCTPYMEHT ISl TaJIbHEHUIIEH
MIPOBEPKU MOJIEIIN.

Orpanuuenus paboThl CBA3aHbl C HAPPATUBHBIM
3aifHOM 0030pa U IPeIBAPUTENbHBIM XapaKTePOM
anropurma. HenosiHass BOCIpOM3BOAMMOCTh CTpa-
TErHWH TOUCKA W OTCYTCTBHE (POPMATBHON OICHKU
pUCKa CHUCTEMATHUECKON OIIMOKM JOMYyCKalT ce-
JIEKTUBHOCTh OTOOpa MCTOYHHMKOB; KOJIMYECTBEH-
HbII cuHTe3 He mpoBoawics. Ilepuon 2015-2026
rOJIOB OCTaBJIIET 3a paMKaMU psAJl OCHOBOIIOJIA-
rarommx padoT. BONBIIMHCTBO AMUAEMHOIOTHYC-
CKHMX HCCJIEIOBAHUM BBIIIOJIHEHO B E€BPOIEHCKUX,
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CEeBEpOaMEPUKAHCKUX U BOCTOUHOA3UATCKUX TOIY-
JAUMAX; JaHHbIX 1o [{eHTpanbHON A3um HexocTa-
touHo. MccnenoBanusi, Ha KOTOPBIX OCHOBaHa MO-
JleJib, OJTHOLIEHTPOBBIE U Kpocc-cekimonubie. MCHU
pas3pabaTtbIBaJiCsl Ha TOH ke BBIOOpPKE, Ha KOTOPOM
OIICHUBAJIUCh T0KAa3aTeau, 4YTO JIOMYCKaeT OITHU-
Muctuueckuit cipur. Ero kanmOpoBka, BHELIHSS
BaJIMIHOCTh U CIIOCOOHOCTH MPOTHO3MPOBATH Pa3-
Bute MC He uzyuensl [ 17]. KoaddumumenTs: orpa-
JKAIOT CTPYKTYPY UCXOTHON BBHIOOPKH U HE SIBIISIOT-
Cs MOIYJISIUMOHHBIMU BeposiTHOCTSIMU. VX paBHOE
YCpeIHEHUE HE YYHUTHIBACT PAa3IMUHYI0 WH(MOpMA-
TUBHOCTb MOKa3aresnei. ['eHeTrnueckue pe3ynbTarbl
OCTalOTCs pa3BeqoYHbIMU [14], a kIuHUYeCKas U
HSKOHOMHUYECKAs 11e71eco00pa3HOCTh JTOTIOTHUTEIb-
HBIX UCCIIEJOBAaHUI HE YCTAHOBJICHA.

JlanpHelimas pabota mpezarnoiaraeT MpoCIeK-
TuBHY10 Banuaauuo MCU Ha He3aBHUCHUMOM MHOTO-
[IEHTPOBOM KOTOPTE C YETKUM OTIPEICTICHUEM UCXO-
J1a, MHOTOMEPHBIM MOJAEIIUPOBAHUEM, YTOUYHEHUEM
BECOBBIX KO (PHUITMEHTOB U OIIEHKON KaTMOPOBKH B
COOTBETCTBUU C MPUHIIMIIAMH MTPO3PAUYHOTO OIKUCA-
HUS IPOTHOCTHYECKUX Mojenel [52]. Heo6xoaumo
TaK)Ke MPOBEPUTH CBSI3b TUHAMHUKHU ITUTOKUHOBOTO
npoduns ¢ KIMHUYECKUMH HCXOJaMHU U OILEHUTHh
KIMHUYECKYI0 M SKOHOMMYECKYIO Ienecoolpas-
HOCTb IpeJIaraéMoi MOJIEJIN B CPABHEHUH CO CTaH-
JAPTHBIM BEJCHUEM.

BriBoabI

Metabonuueckuii CHHIPOM U OXKHpPEHHUE Yalle
BCTPEYAIOTCA y TAIMEHTOB C IICOPHUA30M, YeM Y
mun 6e3 mcopuaza. MccnenoBanus ¢ MpUMEHEHU-
€M MEHJEJIEBCKOM pPaHIOMHU3AlUU TOIIEp KUBa-
I0T IPUYMHHOE BivsHME nNoBbIIeHHOro MMT Ha
PHUCK TICOpHa3a, a CHUKEHUE MACChl Tella MOKET
yiIy4iiaTh TE4YeHHE 3a00JIeBaHUS: B MeTaaHAJH-
3¢ IIECTH PaHJIOMU3UPOBAHHBIX HCCIEIOBAHUN
cpennsisi pasHocth PASI cocraBmma —2,59 6anna
1o cpaBHeHUIo ¢ KoHTpojeM [37]. IIpodunakTuka
JIOJKHA BKJIFOYATh KOPPEKLUIO MACCHI TEJla U JIpy-
T'HX KapauoMeTabomdeckux (pakTopoB pUcKa B CO-
OTBETCTBUU C JCHCTBYIOUIMMHU PEKOMEHAALMSIMHU.
[IpeaioKeHHBI aIrOPUTM UCHOJIB3YET MPEIBAPU-
tenbHbll UCU st BbiaenieHust TpE€X KaTeropuil u
BBIOOpA Mpe/IoaraéMoii HHTCHCUBHOCTH HAO0JIIO-
nenus. Uuneke ve 3amensier quarnoctuky MC u He
SABJISIETCSl BAJIMJIUPOBAHHBIM HMHCTPYMEHTOM IMPO-
THO3UPOBAaHUSA €ro pa3BuTusa. VIMMyHOJIOrM4eCKui
Y T€HETUYECKUM KOMIIOHEHThI OCTAIOTCS UCCIEA0-
BaTeIbCKUMU. J[0 BHEPEHUS MOJIETTH HEOOXOIUMBI
HEe3aBUCUMas MPOCNEKTUBHAS BAJIUJALMS U OLIEHKA
KIIMHUYECKOU 3D PEKTUBHOCTH.
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IICOPUA3 KE3IHAEI'T CEMI3IIKIIEH BAMJIAHBICTBI
METABOJIMKAJIBIK CHHAPOMHBIH CAPAJIAII AJIIBIH AJIY:
OJIEBU IOJY )KOHE ABTOPJIBIK AJI'OPUTM
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Ozexminiei. MeTaboJIMKaIBIK CHHIPOM TICOpHUaz0eH aybIpaThliH HayKacTap/a IICOpUasbl )KOK aJlaMIapFa
Kaparanza xui ke3neceni. [lcopuas 6eH MeTaboIMKaIbIK Oy3bIUIBICTAPABIH KaTap KYpYi KYpeK-KaHTaMbIp
KayHiHiH )XOFapbllaybIMEeH OaliIaHbICThI XKOHE KeIeH 11 TPOQHIAKTUKAHBI Tajlal eTell.

Maxcamor. Tlcopua3beH aybpIpaThlH HAyKacTapJarbl CeMi3IKIeH OalIaHbICThI META0OIUKAIBIK, CHH-
JPOMHBIH TAaTOTEHE3IK TETIKTepi, KayilnTi capanay Kypajaapbl kKoHEe MPOoQMIAKTUKAIBIK IIapajapiblH
Tonennik 0a3acel Typasbl 3aMaHayH JIepeKTep/l )KUHAKTAY, COHIali-aK aBTOpiap d3ipJiereH capajar Impo-
¢uIakTUKanzay aaropuTMiH YCBIHY.

Mamepuanoap men odicmep. PubMed/MEDLINE, Scopus, Web of Science, Cochrane Library, eLibrary
xoHe Google Scholar nepexkkoprapsinaa Tadbutran 2015-2026 xbuinapaarsl xKapusulaHBIMIapFa Happa-
TUBTIK IOy >Kypri3inai. XKyiiemni »xoHe HappaTHBTIK LIONyJap, MeTaTanaayjaap, HHTEPBEHIMSIIBIK, KOHE
0aKpLIAYJBIK 3€PTTEYIIEp, MEHICIIK PaHAOMHU3AIMS KOJIAHBIUIFAH )KYMBICTAp JKOHE KIMHUKAJIBIK HYCKa-
YIBIKTap KapacThIPBLIIbIL, aBTOPJIAPIbIH OYPBIH JKapusIaHFaH 3epTTEy HOTHKEIepl JIe Tai1anaHblIIbl.

Homuorcenep. Ilcopnas 6eH MeTabOIMKAIBIK, OY3bUTBICTAP/IBIH OaliIaHbICHl €KIXKAKThI; OPTAK TETIKTEpre
KyHeni KaObIHy, MHCYJIMHTE TO3IMILTIK, aAUITOKUHIEP TeHIePIMCI3/Iir KoHe SHAOTENU UChHYHKIUICH
xKatazpl. MeHAENAIK paHAoOMHU3aIHs KOJJAAHBIUIFAH 3epTTeyJiep JCHE CalMarbl MHJEKCIHIH JKOFapbUIaybl
TcopHa3 KayImiHe ce0enTiK ocep eTyl MyMKIH eKeHIH KopceTei. AJIThl paHJI0MHU3alHUsTIaHFaH 3epTTeY/IiH
MeTaTallaybIH/Ia IMeTa HeMece JeHe OeICEeHAUIIrT apKblIbl calMaKThl a3aiiTy Oakpliay TOOBIMEH Callbl-
cteipranna PASI kepceTkimiHiH opTa ecernreH 2,59 6anra ToMeHaeyiMeH OalmanpicTel 0051161 Loy Mmen
aBTOPJAPJBIH 3epPTTEYJepl HEri3iHe Mcopras3bl Oap kKoOHE JCHE CalMarbl MHIEKCI 28 Kr/M?-JIeH KOFaphI
HayKacTapFa apHaJiFaH aJlTOPUTM YCBHIHBUIIBL. AJIIBIH aja d31pJIeHreH MHTErpasIbl CKPUHUHITIK MHJIEKC
YII caHATThI OeTir, MpodUIaKTUKA KAPKBIHIBUIBIFBIH XKOCHapiay YIIiH KOJAaHbIIaabl. IMMYHOIOTHSITBIK,
KOHE TeHETUKAJIBIK OOIKTep 3epTTey KOMIIOHEHTTEP1 PETiHAe KapacThIPbLIa/Ibl.

Kopvimbinovinap. Y CbIHBUIFaH aITOPUTM IICOpUA3 Ke3iHer! NpoduIakTUKaIBIK [1apaiap MeH Jepoe-
CTEHJIpY/l OJ1aH dpi 3epTTey OarbITTapbiH Kyieneiini. OHbIH MeTabOIMKAIbIK CHHIPOM/IBI OOJDKay Ka-
O171eTi, KITMHUKAJIBIK THIMJIUTIT KOHE KOCHIMIIA 3epTTEYJIEPAiH OPBIHIBUIBIFEI TOYEINICI3 KOropTaaa mpo-
CIIEKTHBTI TEKCEPY /i KAXKET eTei.

Tyiiin co30ep: ncopuas, mMemabOIUKANBIK CUHOPOM, CeMi30iK, npouiakmuka, unmepieukun-6, icik
HeKpo3bl hakmopul anvgha, unmepinetikun-10, cenemuranvlk OeuimOiixK.
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A DIFFERENTIATED APPROACH TO THE PREVENTION
OF OBESITY-ASSOCIATED METABOLIC SYNDROME IN PATIENTS WITH PSORIASIS:
A LITERATURE REVIEW AND A PROPOSED ALGORITHM

B. A. Zhumabekova'*, G. K. Askarova', Zh. A. Akanov?, G. S. Svyatova’,
U. A. Zhumabekova*, A. A. Zhumabekov*
'Kazakhstan’s Medical University «KSPH», Kazakhstan, Almaty
2Public Foundation «Kazakhstan Society for the Study of Diabetes», Kazakhstan, Almaty
3Center for Molecular Medicine, Kazakhstan, Almaty

*NEI «Kazakh-Russian Medical University», Kazakhstan, Almaty
*Corresponding author

Abstract

Relevance. Metabolic syndrome is more common in patients with psoriasis than in people without
psoriasis, with more than twice the odds. Their coexistence is associated with increased cardiovascular risk
and requires comprehensive prevention.

Objective. To summarise current evidence on pathogenetic mechanisms, risk stratification tools
and preventive interventions in obesity-associated metabolic syndrome in psoriasis, and to present the
differentiated prevention algorithm we have developed.

Materials and Methods. A narrative review considered publications from 2015-2026 identified in
PubMed/MEDLINE, Scopus, Web of Science, Cochrane Library, eLibrary and Google Scholar. Sources
included systematic and narrative reviews, meta-analyses, interventional and observational studies,
Mendelian randomisation studies and clinical guidelines, together with the authors’ previously published
research.

Results. The association between psoriasis and metabolic disturbances is bidirectional; shared
mechanisms include systemic inflammation, insulin resistance, adipokine imbalance and endothelial
dysfunction. Mendelian randomisation studies support a causal effect of higher body mass index on
psoriasis risk. In a meta-analysis of six randomised trials, weight reduction through diet or physical activity
was associated with a mean PASI reduction of 2.59 points relative to controls. Based on the review and the
authors’ research, an algorithm is proposed for patients with psoriasis and body mass index above 28 kg/
m?. A preliminary integral screening index defines three categories for the proposed intensity of preventive
care; immunological and genetic assessments are considered research components.

Conclusions. The proposed algorithm organises preventive measures and directions for further research
into personalised care in psoriasis. Its ability to predict metabolic syndrome, clinical effectiveness and the
value of additional assessments require prospective evaluation in an independent cohort.

Keywords: psoriasis, metabolic syndrome, obesity, prevention, interleukin-6, tumor necrosis factor-
alpha, interleukin-10, genetic predisposition.
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NCTOPHUYECKMU CJNIOKUBUHINECHA
N COBPEMEHHBIE KPUTEPUHA
JAUATHOCTHKHU AYTU3ZMA

C. 3. EmmmoéeroBa, H. . Pacnionosa, O. 0. Kokmunosa, K. E. Xanauna °,
J. E. bepaubdexona, 3. T. Mauncyposa, XK. E. Epraau, H. A. OcmanoBa
HYO «Ka3zaxcrancko-Poccuiickuii MeqUIIMHCKUN YHUBEpcUTET», KazaxctaHn, AiMarsl
* KoppecnmoHIupyoImuii aBTop

AHHOTANUA

Beeoenue. Poct peructpupyemMoit pacmpoCTpaHEHHOCTH PACCTPOUCTB ayTHCTHYECKOTO CIIEKTPa Cpeau
JIeTeH MOTYEPKUBAET 3HAYMMOCTh PAHHETO BBISBJICHHS M TOYHOW JMArHOCTUKH. AHAIU3 Pa3BUTHS TIPE-
CTaBJIEHUH 00 ayTH3Me TO3BOJISET MPOCIEAUTh (POPMHUPOBAHKNE KIMHUYCCKUX KPUTEPHEB U MOAXOIOB K
OKa3aHUIO ITOMOIIIH.

L]enw. [Ipoananu3npoBaTh pa3BUTHE KOHIIETIIIUN ayTU3Ma M JUATHOCTUYECKUX KPUTEPUEB PaCCTPONCTB
ayTHUCTHYECKOTO CIIEKTPa, pacCMaTpUBas HCTOPUUECKUE N3MEHEHHUS Kilaccu(DUKaIuii 1 COBpEMEHHBIE MO/~
XOJIbI K IMAarHOCTUKE Y JICTEH.

Mamepuanvt u memoowt. IIpoBeieH aHATUTUYECKUA 0030p JTUTEPATYPHI C MMOMCKOM IyOJUKAIUi B
ScienceDirect, MEDLINE/PubMed, CyberLeninka, eLibrary u Google Scholar. PaccmoTpens! my6mu-
Kalliy 10 UCTOPUM HM3YYCHHS ayTH3Ma, €ro KIMHWYECKUM TPOSBICHHSIM W JTUArHOCTHKE, JOKYMEHTBI
BcemupHoii opranu3anum 31paBOOXpaHEHUs U AMHUIEMHAOJIOTHYECKHE TAaHHBIE CETH MOHUTOPUHTA ayTH3-
Ma u HapymeHuit pa3sutust CIIIA. ComocTaBieHbl TUarHOCTHYECKUE TOIXO/IbI B PA3TUYHBIX PEIAKIIHIX
MexayHapoaHoi KinaccuduKkauy 00Jae3Hed u JIMarHoCTHYeCKOro M CTaTUCTHYECKOTO PYKOBOJICTBA TIO
TICUXUYECKUM PACCTPOUCTBAM.

Pesynemamoi. PaccMOTpeHHBIE UCTOYHHKH OTPAXKAIOT MEPEXO0] OT PaHHUX KIMHUYECKHX OIMMCAHWH
ayTH3Ma K €r0 BBIJICIICHUIO B CAMOCTOSTEIIBHYIO JTHATHOCTHYECKYIO KaTETOPHUIO U TocieayromemMy Ghop-
MHPOBaHUIO CEKTpasibHOrO oaxoaa. B DSM-5 u DSM-5-TR nuarnoctrika OCHOBBIBAa€TCA Ha COYETAaHUH
CTOMKHX HapYyIICHUA COIMAIIbHOW KOMMYHHUKAIIMA ¥ B3aUMOJCHCTBHUS C OTPaHUYCHHBIMH, TTOBTOPSFOIIIH-
MHucs hopMaMu MOBEICHHSI TTPU COOTFOCHUH JIOTIOJHUTEIBHBIX THArHOCTHIECKUX TpeOoBaHui. B Mex1y-
HapoJHOM Kiaccudukatope 6one3Hei-11 ucrnonp3yrores cnenuduKaTopbl HHTEIUIEKTYJIbHOTO Pa3BUTHS
1 QyHKIIMOHAIBHON peyr. HeoTHOPOIHOCTh KIMHUYECKHUX MPOSBICHUN U COMYyTCTBYIONIUE HAPYIICHUS
YCIOXKHSIOT AuddepeHInaIbHy0 TUarHOCTHKY. POCT perucrpupyemoil pacnpoCTpaHEHHOCTH TpelyeT
ydeTa pa3Inuuii B METOAaX BBISIBICHHS H 0OCIIETYEMBIX MOMYJISIIHIX.

Buvisoovi. CoBpeMeHHass TUAarHOCTHKA PACCTPOMCTB ayTHCTUYECKOTO CIIEKTpa TPeOyeT OIEHKH BCEX
JMArHOCTHUYECKUX KPUTEPUEB, HICTOPUHU Pa3BUTHS PEOCHKA, MHTEIUICKTYAbHOTO U PEYEBOTO (DYHKITMOHH-
pPOBaHUs, a TAK)KE COMYTCTBYIOMIMX COCTOSTHUHN. CIIeKTpabHBIN TTOIX0/1 CIIOCOOCTBYET OMUCAHUIO KIMHU-
YECKOW HEOTHOPOIAHOCTH, HO HE OTMEHSET HeoOXoaumMocTH AuddepeHnaaIpHoi TuarHocTuku. Pannee
BBISIBIICHHE Y MHIUBH Ty TM3MPOBaHHAS MK IUCIUILTMHAPHAS TTIOMOIIh BaXKHBI JIJIS aJIallTalliN ¥ COITHAITb-
HOTO (DYHKIITMOHUPOBAHUS JIETEH.

Knrouesvie cnosa: paccmpoticmeo aymucmuiecko2o CNeKmpa, aymusm, CUHOpom Acnepeepa,; ouazHo-
CMUKA, MACCO8blU CKPUHUHE.
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Beenenne

PaccrpoiicTBa ayTucTHueckoro crekrtpa (na-
nee — PAC) oTHOCATCA K HApYILIEHUSIM HEHpOpa3BU-
THS ¥ XapaKTEePU3YIOTCSI HEOAHOPOIHOCTHIO KIIMHU-
YECKUX MPOsIBICHUM. POCT ux peructpupyemoii pac-
MIPOCTPAHEHHOCTH MOJAYEPKUBAET HEOOXOJIUMOCTh
COBEpIICHCTBOBAHUS JUATHOCTUKH U OpraHHU3aINH
MOMOIIH AeTsM [ 1; 2]. DnuaeMuonorn4eckue oueH-
KM CJIETyeT UHTEpPIPETUPOBATh C YYETOM BO3pacTa
o0cieIoBaHHBIX JIeTel, reorpaduu UcCCIeTOBaHU
Y METOJOB BbIsABJIEHUA. B nokimane BecemupHoit op-
raHu3aIum 3apaBooxpanenus (naisee — BO3) 2014
roJia MPUBOIUIIACH OLIEHKA rI100aTbHON METMAaHHOU
pacnpoctpaneHHoctd PAC okono ogHoro ciyvas
Ha 160 nmereit [3]. CormacHo oTueTy ceTu Autism
and Developmental Disabilities Monitoring (ma-
nee — ADDM), ony6nukoBanHomy B 2023 roay, B
2020 rony PAC BbIsBIATUCH TPUOTUZUTEIHLHO Y
oJHOro u3 36 BocbMWIETHUX AeTel Ha 11 Teppu-
topusix HaOmoaeHus B CIIA [4]. OTu nokazarenu
MOJIYYEHBI JJIsl Pa3HbIX NOMYJISIUUNA U HE COCTaBIIfA-
10T €IMHOTO CONIOCTaBUMOI'0 MHUPOBOTO BPEMEHHO-
ro psja.

C 2008 rona 2 anpens ormeuaeTcst BcemupHblit
JIeHb pacrpocTpaHeHusi HHPopMaIuu o0 mpodieme
aytuama (World Autism Awareness Day), yupe-
x)aeHHbii ['enepansroit Accambneeit OOH. B 2024
rogy meponpusitue OOH ObUTO MOCBSIIEHO TeMe
«OT BBDKMBaHMSI K MPOIBETAHUIO: JIIOJU C ayTH3-
MOM OOCYKIAIOT PETHOHATbHBIC MEPCIEKTHUBBIY.
OO6cyxieHne akIeHTUPOBAJI0 BHUMAHUE Ha OIIBITE
JIOJIEW C ayTU3MOM U YCIIOBUSAX MX MOJHOLEHHOTO
ydacTus B )KH3HH o01IecTsa [5].

[To nanaeim ADDM, PAC BbIABISIOTCS B pa3-
JIUYHBIX PACOBBIX, dTHUUECKUX U COIHUAIBHO-3KO-
HoMuueckux rpynmnax. Cpeau nereii ¢ PAC, nis ko-
TOpbIX B oTueTe 3a 2020 rox umenach HHGOpMAIHS
O KOTHUTHUBHBIX CIIOCOOHOCTSAX, WHTEJIEKTYaslb-
HbIe HapylLIeHUs1 ObLTU 3aperucTpupoBaHsl y 37,9
%; ATOT MoKa3areiab OTHOCUTCS MMEHHO K JIaHHOM
noaseioopke [4]. PAC moryTt couetaThesi ¢ TPEBO-
KHBIMH PacCTPOUCTBaAMH, CHUHIPOMOM JAeduIlUTa
BHUMaHUs U runepaktuBHocTH (nanee — CIABI) u
JPYTMMU ICUXUYECKUMU HapylueHusimu [6]. B k-
HUYECKOM MpaKTUKE TaKkKe 3HAYMMbl HapYIIECHUS
peun, CeHCOPHbIE 0COOEHHOCTH, HAPYIICHUS CHA U
MUIIEBOTO MOBEACHMUSI, Pa3paKUTEIbHOCTb, arpec-
cusi M caMOoNoBpexjatoliee nosegaeHue. Ux namu-
YUe W BBIPAXKEHHOCTh TPEOYIOT WHIAMBUIYATBHOU
OleHKH [7].
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W3meHenne kinaccupuKaMii W JUArHOCTHYE-
CKHUX TOJXOJOB, pa3HOOOpa3ue ypoBHEH HHTE-
JIEKTYaJlbHOTO U PeueBOro (yHKIMOHWPOBAHUS, a
TaK)Ke COMYTCTBYIOIINE 3a00JIeBaHUS OMPENESIIOT
cnoxknocts nuarHoctuku PAC. [lna PecryOnuku
Kaszaxcran 3Ty BONpOCHI 3HAUYMMbl B KOHTEKCTE
paHHEro BbIABICHUS, AUPPEepeHIInaTIbHON UarHo-
CTUKU M OpPraHMU3alMH JOCTYMHON MEKIUCIUILIU-
HapHOMW MOMOIIIH.

B 1911 romy mBelnapckuil ncuxuarp OUreH
brneiinep (Eugen Bleuler) BBen moHsiTHE «ayTHU3MY,
NEpPBOHAYAJIbHO paccMaTpuBasi €ro B KOHTEKCTE
mu3oppennn. TepMmuH 0003HAYaJI OTTOPOYKEH-
HOCTb OT BHEIIHEH PEealbHOCTH U IpeoliagaHue
BHYTpPEHHEro Mupa nepexxkupanuil. [IpeacraBienus
brneiinepa 00 ayTUCTHYECKOM MBIIIICHAH ¥ OCHOB-
HBIX CHMIITOMax IIM30(pPEHUH OTPaKEHbI B €ro
paboTax W MOCIEAYIOIMX HCClIenoBaHusax [8; 9].
Takoe ucropuyeckoe ynorpedieHue TepMruHa clie-
JyeT OTJIMYaTh OT cCOBpeMeHHOoro nonnManus PAC
KaK HapyILIEHUs HEUPOPA3ZBUTHS.

B 1925 rony coserckuii ncuxuarp I'. E. Cyxa-
peBa omyoOsnkoBana crarbio «llu3onaHele ncuxo-
NaTHUM B JIETCKOM BO3pacTe», B KOTOPOH omucaia
OCOOCHHOCTH JIeTel ¢ HapyUICHUSIMH COLUAIbHO-
ro B3aUMOJCHCTBUS, OTPaHMYEHHBIMU HHTEpeca-
MU 1 cBoeoOpazuem noseaenus [10]. B 1926 rony
paboTa ObUTa OMyOTMKOBAaHA HAa HEMEIIKOM SI3BIKE.
[Tocnenyromue uccnenoBanust CyxapeBoil, BKIIO-
yas crarbio 1930 roga o CTpyKType M JUHAMHKE
JNETCKUX KOHCTUTYIIMOHAIBHBIX TMCUXOMATUH, pas-
BUBQJIM MPEJCTABICHUS O KIMHUYECKOW HEOJHO-
POIHOCTH U BO3PACTHOM JWHAMHKE IOJO0OHBIX CO-
crossuii [11]. McTopuueckne IMarHOCTHYECKHE
0003HaYCHMSI B ATUX MyOJUKAIUSAX HE CIICTyeT He-
MOCPEACTBEHHO OTOXJIECTBJISTH C COBPEMEHHBIMU
KaTeropusiMu.

B 1943 rony amepukanckuil ncuxuatp Jleo
Kannep (Leo Kanner) omyGnukoBan paboty
«Autistic Disturbances of Affective Contacty»
(«Aytuctuyeckue  HapyuieHuss — adEeKTHBHOTO
KoHTakTa»). OH ommcan 11 npereit (8 mManbuMKOB
U 3 JEeBOYEK) C BBIPAKEHHBIMU OCOOEHHOCTSIMU
COLIMAJILHOTO B3aUMOJEUCTBUS, CTPEMIIEHUEM K
HEU3MEHHOCTH OKpY:Karollel 00CTaHOBKH, MOBTO-
PSIOLIMMCS TIOBEICHUEM U CBOEOOpazueM pedyeBo-
ro pasButus [12]. Pabota ctama BaHBIM 3TarioM
BBIJIEJICHUS] PaHHEro JETCKOro ayTHU3Ma KakK O0cCo-
0oro kinHUYeckoro coctostuus. IIpu 3ToM coBpe-
MeHHbIe TipeacTaBieHus o PAC He nmpennonaraiot
00s3aTeNbHON COXPAaHHOCTH WIU 0053aTeNBHOTO



\, JKYPHAJI KABAXCTAHCKO-POCCHUIICKOI'O MEJIULIMHCKOI'O YHUBEPCUTETA

HapylLIEHMs] MHTEJUIEKTA: UHTEJUIEKTyalbHOE U pe-
4yeBoe (PYHKIIMOHUPOBAHNE OLICHUBAIOTCS OT/ICIBHO
[13].

B 1944 rony aBcTpuiickuil meauaTrp M MCUXH-
atp ['anc Acneprep (Hans Asperger) omyOiaukoBain
uccnenoBanne «Die “Autistischen Psychopathen”
im Kindesalter» («AyTucTHYECKHE MCHXOIATHD» B
JIETCKOM BoO3pacte). B onncaHHBIX ciayyasx oTMme-
YaJliCh TPYAHOCTH COLMAILHOTO B3aUMO/JICHCTBUS,
cBoeoOpa3re KOMMYHMKALlMM W OTpaHUYEHHBIE
UHTEpechl. Y JeTell, CIOCOOHBIX Y4acTBOBATH B
Jasore, HaOMIOAIUCh OCOOCHHOCTH MHTOHALIUH,
MUMUKH U MOTOPUKH, a TaKK€ HEPAaBHOMEPHOCTh
CIIOCOOHOCTEH W TPYMHOCTH OOYYECHHS B OOBIU-
HBIX COIMAJBHBIX ycloBUsX [14]. B panbHelem
COOTBETCTBYIOILIEE KIMHUYECKOE OIMCAHHUE IIO-
Jy4WJIO WM3BECTHOCTH IIO0Jl HA3BAHHUEM «CHHIPOM
Acnieprepay.

Kannep u Acneprep onucaiy 4aCTHYHO CXOJI-
Hble 0COOEHHOCTH pPa3BUTHs, OJHAKO UX KIMHHYe-
CKUE HaOIIO/IEHUs Pa3IUyYaIUCh [0 PEYEBHIM BO3-
MO>KHOCTSIM, BO3pacTy M OCOOEHHOCTSIM (YyHKIH-
OHMPOBaHMSI JIeTeil. DTU pa3nuyusi BIOCIEIACTBUU
YUMUTBIBAIMCH MpPU pa3paboTKe IUArHOCTHUYECKHX
kateropuii. O0beAMHEHUE PAaHHUX ONHMCAHUHA B CO-
BpeMeHHY0 KoHuenuuo PAC crano pesynbratom
MOCJIEAYIOIINX UCCIIEJOBAaHUM U NIEPECMOTpa Kilac-
cudukanuii [13].

Taxum o6pazom, pabotsl breitnepa, CyxapeBoi,
Kannepa m Acneprepa OoTpakalOT pa3Hble 3Ta-
bl (opMUpOBaHUS TpEACTaBICHUN 00 ayTu3Me.
Pa3BuTHe KOHLENIMM CONPOBOXKIAIOCH MEPECMO-
TPOM €ro CBSI3U C IU30(QPEHUEN U YTOUHEHUEM
0COOCHHOCTEH pa3BUTHS, COLIMATILHON KOMMYHHKA-
LIUH U TIOBEJICHHUS.

B cepennne XX Beka pacnpocTpaHEHHUE IOTY-
YU TICUXOTEHHbIE OOBSICHEHUS ayTHU3Ma, B TOM
YHCJIe TUIIOTE3a O POJIM SMOLMOHAIILHON XOJIOAHO-
ctu poautenei. B 1964 roay amepukaHCKuid ICUXO-
nor bepuapn Pumnany (Bernard Rimland) omy6sm-
koBas kHUrYy «Infantile Autism: The Syndrome and
Its Implications for a Neural Theory of Behavior»
(«eTckuil ayTu3M: CUHIPOM U €ro 3HA4YEHUE IS
HEHPOHHOW TeopUU MOBEACHUS»), B KOTOPOl 000-
CHOBBIBaJl OMOJIOTMUYECKUI MOJIX0A K MOHUMAHUIO
ayrusma [15]. IlepecMOTp IICMXOT€HHBIX KOHLEIN-
IIUA CIIOCOOCTBOBAJ JAbHEUIIEMY H3YUEHUIO Me-
XaHU3MOB Helpopas3Butus. Mcropuueckue runore-
3bl O MPUYMHAX ayTU3Ma U MPEJIOKEHHbIE Ha UX
OCHOBE CIIOCOOBI MOMOIIM HEOOXOAUMO OLIEHUBATH
C YUETOM NOCIIEIYIOUIUX HAYYHBIX JaHHBIX [13].

B 1960-1970-x romax wuccienoBanusi ObLIN
HaINpaBJICHbl HAa pa3rpaHUYEHHUE ayTH3Ma, IMU30(Q-
pPEHUU M HapylleHui peuyeBoro passutusa. B 1975
rony Jloypenc baprak, Maiikn Parrep u DHTOHHU
Kokc omybnukoBany mepByr 4acTh CPaBHHUTEIb-
HOT'O HCCIJIEJOBaHMs JETCKOro ayTHh3Ma U CIeLu-
(uyecKoro paccTpoiicTBa pa3BUTHs pPELENTUBHON
peun. ABTOpBI CONOCTaBHUJIM KOTHUTHUBHBIE, pede-
Bble U coluaibHble ocoOeHHocTH aerel. [Ipu ay-
TU3ME Yaile HaOII0JaMCh 3XOJajusi, WHBEPCHUS
MECTOMMEHHUH, CTEPEOTHITHbIE BBICKA3bIBAaHHUS H
HApyIIEHUsI KOMMYHHKATHBHOTO HWCIIOJIb30BAHHS
peuu; Mpy crnenu@uueckoM peuyeBOM paccTpONCTBE
KIMHWYECKHi mpodwtb otnuvancs [16]. Otu pe-
3yJlbTAThl MOAYEPKUBAIHN 3HAYECHUE OICHKU COIH-
aNbHOM (PyHKIIMM peun Hapsdy ¢ ee popMaIbHBIMU
XapaKTepUCTUKAMHU.

B 1971 rony mawan Beixoguth «Journal of
Autism and Childhood Schizophrenia» («XXypnan
aytusMa M JeTckod mm3o¢ppenun»). Cosnanue
CHEUAIN3UPOBAHHOIO HU3JaHUS OTPAXKalo POCT
MCCIIEIOBATENILCKOTO UHTEpECca K ayTH3My M HE0O-
XOJMMOCTh HaKOIUICHUS KIMHUYECKUX M AKCIIEPH-
MEHTaJIbHBIX TaHHbIX [13; 17].

B 1979 romy >xypHan ©oOJydusd Ha3BaHUE
«Journal of Autism and Developmental Disorders»
(«XypHan ayTtuzmMa W HapyUIEHUH pa3BUTHSD).
OTO U3MEHEHHE OTpa)xkajio CMEILIEHUE HCCie/10Ba-
TEJIbCKOTO aKIEHTa K HapyleHusM pa3Butus [13].
[TapannensHo pa3BUBAINCh MOIXOJbl K WHIUBU-
JyaTu3UpOBAaHHOM 00pa30BaTENbHONW IOMOLIH U
CTPYKTYpPUPOBAaHHOMY OOYYEHHIO, IpPEACTaBIICH-
HBIE, B YaCTHOCTH, B paboTax Dpuka [llorepa (Eric
Schopler) [18].

B DSM-III (1980) nerckuii ayTtusm ObLI
BBIJICJICH B  CAMOCTOSITENIbHYIO  JAMAarHOCTHYE-
CKYIO0 KaTe€ropuio, OTIENbHYIO OT IIH30(peHUu.
JlnarHoctuueckoe ONMCaHHE BKIIIOYAIO HAvyalio
nposiieHni 10 30 mecsieB, BhIPaKEHHBIE Hapy-
[ICHUS] pearrpoBaHUs Ha APYTUX IOJEH U peue-
BOTO pa3BUTHA, CBOEOOpa3HblE pEUEBbIE NATTEp-
HBI TP HAJIMYUU PEYM, HEOOBIYHBIC PEAKIMH Ha
OKPYXAaIOIIYI0 Cpely M OTCYTCTBHE XapaKTEPHBIX
Ul TU30(PEHUH TICUXOTUYECKUX CHUMITOMOB. B
DSM-III-R (1987) ucnons3oBanoch Ha3BaHUE «ay-
TUCTUYECKOE PacCCTPOMCTBO», a JAMArHOCTUYECKUE
KpUTEepHH ObUTH TIepecMoTpensl [13].

MexayHapoaHOE BHUMaHUE K paboTe Acnieprepa
3HAUUTENbHO ycuiamiock B 1980-x romax. B 1981
rony Oputanckuii nicuxuarp Jlopua Bunr (Lorna
Wing) npeioxkuia TEPMUH «CUHAPOM Acrieprepar
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[7]. B 1991 rony YTta ®@pur (Uta Frith) omy6auko-
BaJla aHTJIMICKUI TIepeBoJ paboThl Acrieprepa, 4To
CIIOCOOCTBOBAIIO ee 0oJIee IMUPOKOMY 00CYKICHUIO
B Hay4HOM coobmectse [19].

B MKB-10 ob6mue pacctpoiicTBa pa3BuTHs 00be-
IUHEHBbI B pyopuky F84. Ona BKi1touaeT BoceMb o1~
pyopuk: F84.0 — nerckuit aytusm; F84.1 — arunuu-
Hbiit aytusm; F84.2 — cunnpom Perra; F84.3 — npy-
roe JE3UHTErpaTUBHOE pPACCTPONCTBO JIETCKOTO
Bo3pacta; F84.4 — rumepakTUBHOE pPacCTPOUCTBO,
CoUeTarolleecss € YMCTBEHHOW OTCTAIOCTBIO MU
CTEpEOTUNIHBIMU JBUKEHUsIMH; F84.5 — cunapom
Acnieprepa; F84.8 — npyrue obmue pacctpoiicTBa
pasButus; F84.9 — oluiee paccTpoilcTBO pa3BUTHUS
HeyTouHeHHoe [20]. Ha3BaHusi uctopuyeckux py-
OpHK 3/1€Ch BOCIIPOM3BOJIATCS B TEPMUHOJIOTHHU CO-
OTBETCTBYIOUIEH Kaccu(UKaIum.

B DSM-IV (1994) x oOumm pacctpoiicTBam
pa3BUTHS OTHOCHJIUCH ayTHCTUYECKOE DPACCTPOM-
CTBO, CHHIpOM Acmeprepa, cuuapom Perra, ner-
CKO€ JE3NHTErPaTUBHOE PACCTPONCTBO U MIEPBA3UB-
HO€ PacCTPOWCTBO Pa3BUTHUs 0€3 OTOIHUTEIBHBIX
yrouHeHui. Ilocnenyromue nepecMoTpsl KIIaCCH-
¢bukanuii U3MEHWIM I'PAaHULBl 3TUX JUArHOCTUYE-
ckux kareropuit [13; 21].

B DSM-5 (2013) auarHocTHuecKasi KaTeropus
«pacCTpOMCTBO AayTUCTHYECKOIO CIIEKTpa» 00b-
€IMHUJIA DPAHEE BBIJCIABILINECS ayTHCTUYECKOE
paccTporcTBO, CUHIpPOM Acmeprepa, JETCKOe Je-
3UHTErPAaTUBHOE PACCTPOMCTBO U MIEPBA3UBHOE pac-
CTPOWCTBO pa3BUTHUS O€3 TOMOJHUTEIbHBIX YTOUHE-
HUW. JIMarHOCTUYECKHE KPUTEPUU BKIIKOYAIOT JBa
OCHOBHBIX OJIOKa: CTOMKHE HapyLIEHMs COLUAJIb-
HOW KOMMYHHUKAIIMM W B3aUMOJICHCTBHUS, a TaKKe
OorpaHHYEHHbIE, MOBTOpsIONIecs (GOpMbI MOBEE-
HUS, UHTEPECOB WIH JIEATEIbHOCTH [22; 23].

brnox A. Croiikue HapylleHHs COLUAIbHON
KOMMYHHMKAIlUd ¥ COLHUAJIbHOIO B3aUMOJECHCTBUS
B pa3JIMuHBIX CUTyauusx. TpeOyeTcst Haauuue Bcex
TpeX MPU3HAKOB:

1. Hapymenus
B3alMHOCTH.

2. Hapymenust HeBepOaIbHOTO KOMMYHHUKATHB-
HOTO TIOBEJIEHUS, HCIOJIb3yEMOI0 B COLUAIBHOM
B3aMMO/JICHCTBUH.

3. TpyAHOCTH yCTaHOBIIEHUS, MOAJNEPKAHUSA U
IMOHUMaHUs OTHOLLIECHH.

bnok B. Orpanudennsie, moBTopsromiuecs: ¢hop-
Mbl TOBEJEHUS,, MHTEPECOB WJIM JI€ATEIbHOCTH.
Tpebyercs Hanuuue Kak MUHUMYM JABYX U3 YeTbI-
pex MPU3HAKOB:

COIIMaIbHO-3MOILIMOHAIbHOM
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1. CTepeoTurHple Win MOBTOPSIIOIIUECS JBUKE-
HUSI, UCTIOJIb30BAHUE TIPEIMETOB WIIN PEYb.

2. CtpemiieHue K HEU3MEHHOCTH, HETUOKOE Clie-
JIOBaHKE MPUBBIYHOMY MOPSJIKY WIH PUTYaATU3UPO-
BaHHbIE ()OPMBI TIOBEICHUSI.

3. Kpaiine orpanudeHHble, (HUKCHPOBAHHBIE
MHTEPEChl, HEOObIYHBIE IO HMHTEHCHBHOCTH WJIH
HaIpPaBJIEHHOCTH.

4. TloBbIlIeHHAs WM CHIKEHHAS! PEaKTUBHOCTH
Ha CEHCOpHBIC CTUMYJIbI MO0 HEOOBIYHBIN MHTE-
pec K CEHCOPHBIM XapaKTEPUCTUKAM OKPYXKaroIei
Cpelibl.

[Tomumo 610K0B A m B, JOIKHBI BBITIOJIHATE-
Csl JIOTIOJHUTENbHBIE YCIOBHS: CHMIITOMBI TpH-
CYTCTBYIOT B paHHeM mepuoje pa3Butus (610k C),
BBI3BIBAIOT KJIMHUYECKH 3HAUYUMbIC HapyIICHHS
¢yukuuonupoBanus (610k D) u He 00BsACHAIOTCA
Jydille WHTEUICKTYa bHBIMH HapYIICHUSMHU HITH
obmeli 3anepxxkoit passutus (61ox E). PAC u uH-
TEJIJICKTYallbHbIE HapyIIEHUs] MOTYT COYETaThCs; B
TAaKOM CJIy4yae HapyIICHUS COLUAIBbHOM KOMMYHH-
Kalli¥ JTOJDKHBI MPEBBIIIATh OXKHIAEMbIE TIPH JIaH-
HOM ypoBHe o0miero pa3sutus [23]. B DSM-5-TR
(2022) yrouneno, uro s O6j10ka A HEOOXOIUMBI
BCE TpH rpyIibl npu3HakoB [24]. B Kazaxcrane nu-
arHOCTUYECKHE TMOJXO/bI MPEACTABICHBI B KINHU-
4yecKoM IpoTokoiie «OO0Iue paccTpoiicTBa MCUXo-
JIOTHYECKOro (TICUXUYECKOT0) pa3BUTHS (paccTpoii-
CTBa ayTUCTHYECKOIO CIEKTpa)», ogoopeHHoMm 30
utoiia 2021 roga, npotokois Ne 145 [25].

MarepuaJbl 1 METObI

[IpoBeneH  aHAMUTUYECKHH  JIMTEPATypPHBIN
0030p. Ilowck myOnuKamuMii OCYIIECTBISICS B
ScienceDirect, MEDLINE/PubMed, CyberLeninka,
eLibrary u Google Scholar. PaccmarpuBanucs cta-
ThU, MOHOTpauu, ydeOHbIE U METOAMYECKUE PY-
KOBOJICTBA Ha PYCCKOM, Ka3aXCKOM U aHIJIMHCKOM
A3bIKaxX, a Takxke NoKyMeHThl BO3, marepuansl
SMUAEMUOJIOTMYECKOTO MOHHUTOPHHIAa W JIUArHO-
CTHYECKHUE KIACCU(PHUKAIMU, OIyOJIUKOBAHHBIE 10
nexabpst 2024 roga. Mcmonb30Bamuch KITFOUEBHIE
CJIOBA M COYETAHUS: «ayTU3M», «IETCKAN ayTU3M,
«HUCTOPUS UCCIIEIOBAHMSI ayTHU3Ma, «PacCcTpoiicTBa
ayTUCTUYECKOTO CIIEKTpa», «cuHapoM KanHepay,
«cuHApoM Acmeprepa», «T€OpUH BO3HHUKHOBE-
HUSl ayTU3May», «CKPUHUHT ayTU3May, «a0uiuTa-
U ¥ JIeYeHUe AeTell ¢ ayTusMom». s aHanmsa
UCTOPUYECKHX ATAIIOB MPUBJIEKATUCH OPUTHHAIIb-
HbIE TyOJIMKAIlUK, WX MEPEBOJAbI U UCCIIETOBAHUS
[0 HMCTOPUM KOHIENIMU ayTu3Ma. Bximouamuch
MCTOYHUKH, Kacarouuecs: uctopun uzydenus PAC,
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KIacCu(UKALUY, KIMHUYECKUX TMPOSBICHHUM, IU-
arHOCTHKHM M IOJXO0J0B K nomouu. Mckirouanuch
DyOnupyromuecss MaTepuanbl U MyOiauKanuu, He
COOTBETCTBYIOIIME TEMAaTHKe 0030pa. AHAIN3 ObLI
HaIpaBJIEH HA COMOCTABIIEHUE U3MEHEHUN IHarHo-
CTHUYECKHUX KaTeropui M KpUTEPUEB; KOIMYECTBEH-
HOe 00bEeIUHEHHE PEe3yJIbTaTOB HCCIEAOBAHUN HE
MIPOBOIMIIOCH.

Pe3ysabTarsl

DBONIONUS TUAarHOCTUYECKUX CHUCTEM OTpaka-
€T U3MEHEHHE MPeJICTaBIeHUI 00 ayTu3Me, OJJHaKO
MKbB u DSM umeroT caMoCTOsITeNIbHbIE MPOLEY-
pel pa3paboTku U pasHbie 3amauu. DSM-5 omy-
omukoBano B 2013 romy, DSM-5-TR B 2022 roxy
[23; 24]. MKB-11 npunsto Bcemupnoit accamOre-
el 3npaBooxpanenus B 2019 rony; nepexon k ero
MIPUMEHEHUIO 3aBUCUT OT HAIIMOHAJIbHBIX PEILICHUH.
Pa3znuuns gat nepecMoTpa camu 1o cede He o3Hayva-
10T KIMHUYECKOTO «OTCTaBaHUS» OAHOW CHUCTEMBbI
OT JIpyroii [26].

B MKB-10 obume paccTpoiicTBa pa3BUTHSA
npenacrasieHbl pyopukoit F84 u ee monpyOpukamu
[20]. OcobeHHOCTH aTUIMYHOTO ayTU3Ma B paMKax
3TOM KiIaccudurany 00CyKIanuch OTAEIBHO [27].
B DSM-5 u DSM-5-TR ucnons3yercsi equHas Ka-
teropusi PAC ¢ ykazaHueMm COImyTCTBYIOIINUX HHTEII-
JIEKTyaJIbHbIX M PEUEBbIX HApPYIICHUMH, CBSI3aHHBIX
COCTOSTHUII U HEOOXOAMMOIO YPOBHS TMOAJEPKKH
[23; 24]. Koz 299.00, npuBoaumeliii B DSM-5 B cu-
creme ICD-9-CM, ne sBaserca kogom MKbB-11; B
MKB-10 nerckomy aytuzmy coorerctByeT F84.0.
B MKB-11 PAC xonupyercs kak 6A02; moapyopu-
KM YYWUTBHIBAIOT HAJIMYME WM OTCYTCTBUE Hapyllle-
HUS MHTEJUIEKTYaJIbHOT'O PAa3BUTHSI U CTENIEHb HApYy-
meHus: GyHKuuoHanbHOM peun [26]. CoumanbHoe
(mparmaTtuyeckoe) KOMMYHUKAaTHBHOE pacCTpoi-
ctBO B DSM-5 saBisieTcs OTHEIBHBIM JUATHO30M.
Ero paccmaTpuBaroT npyu HAPYHUIEHUSIX COLUATIBHOM
KOMMYHUKaluu, eciu kpurepurn PAC He BbION-
HeHbl; BKItouath ero B PAC HenpaBomepHo [23].
Taxkum 006pazom, crieKTpabHBIN MOJIXOA PaCIIUpS-
€T BO3MOXHOCTH OIUCAHUSI KIMHUYECKON HEOIHO-
POIHOCTH, coxpaHssi TpeboBaHus K AuddepeHu-
AJbHOW TUAarHOCTHUKE.

ComocraBnenue Kiaccu(uKamuii MOKa3bIBaeT
Mepexo/i OT OTAENbHBIX KIMHMYECKUX KaTeropui
K CIEKTPaJbHOW MOJENIU U MCIOJB30BAHUIO CIIELl-
upukaropos. Ilpu >TOM u3MEHEHUs AMATHOCTHU-
YECKUX TPAHUI] HE CBOJATCA K MX TOCTOSHHOMY
paCIIUPEHUIO: OTIEIbHBIE MEPECMOTPHI YTOUHSIU

TpeOOBaHUS ¥ U3MEHSII COOTHOILIICHUE KaTeropuil.
CoBpemennoe omnucanue PAC nomkHO BKIIIOYATh
OCHOBHBIE JUarHOCTMYECKHUE INPU3HAKH, YPOBEHb
(YHKIMOHUPOBAHUS M TIOTPEOHOCTH B MOJAJEPIKKE
[13; 23; 24; 26] (Tabnuna 1).

Obcyxkaenue

AHanM3 IUTEpaTypsl MOKA3bIBAET, UTO POCT pe-
ructpupyemoit pacnpoctpaneHHoctu PAC Henb-
351 OOBSCHATH €AMHCTBEHHBIM (hakTopoM. Ha mo-
Ka3aTelau BIMSIOT W3MEHEHUS AUarHOCTUYECKHUX
KPUTEPUEB, PACIIUPEHUE CKPHUHUHIA, MOBBIILIEHUE
UH(POPMHUPOBAHHOCTH CIECLUAINUCTOB M  CEMEil,
a TaKke JIOCTyHmHOCTh oOcnemoBanus [1; 2; 29].
ConocraBieHue pe3yJsbTaTOB Pa3HBbIX HCCIEI0Ba-
HUMl TpeOyeT yuera BO3pacTa y4aCTHHUKOB, TE€ppH-
TOpUU HAOJIOJIEHUSI U METOOB YCTAaHOBJIECHUS JU-
arHos3a [4]. Knuanueckas neognopoanocts PAC u
COYETAHHE C APYTMMHU COCTOSHUAMH YCIOKHSAIOT
TUarHocTuky. HeoOxonmmo pasrpaHuyuBaTh OC-
HOBHbIE ipu3Haku PAC, conyTCTByIOIIME HapyIlIe-
HUS U TIPOsIBIICHUA Apyrux 3aboneBanuii. Ocoboe
3HAUEHUE MMEIOT OLIEHKAa HHTEJUIEKTYalbHOIO M
pedeBoro pasButus, BwiABieHue CJIBI', TpeBo-
KHBIX U a((PEeKTUBHBIX PACCTPOICTB, a TaKKe He-
BPOJIOTHYECKUX M COMATHUECKUX COCTOSTHUM [6; 7].
CKpUHUHT CITy’)KUT OCHOBAaHUEM ISl yIiIyOJIeHHON
OILICHKH, HO caM 1o ce0e He yCTaHaBJIMBAaeT Jua-
rHo3. Jluarnoctuueckoe oOcieI0BaHUE JOJKHO
YYUTHIBATh HMCTOPUIO Pa3BUTHUSA, HAOIIOJEHUE 3a
MOBEJICHUEM U CBEACHUS OT POIUTENEH WU IPYyTHUX
JM1I, YYacTBYIOIIKX B yxone. Bo3pact 1o aByx ner
HE SBJIAETCS YHUBEPCAIBHBIM OCHOBAHHUEM JJIS OT-
Ka3a OT OLICHKH: PaHHEE BBISBJIEHHE PUCKA U CBO-
€BPEMEHHOE HAIIPABJIEHUE K CIIELIUAIUCTAM Ba)KHbI
JIUIsT Havaja oMoty [7; 25].

ConocraBneHue  JUarHOCTHMYECKUX  CHUCTEM
OTpa)kaeT IEepexo]l OT HECKOJIbKUX KaTeropuul K
enuHor kareropuu PAC ¢ 1ONOTHUTENBHBIM OMU-
CaHHWEM KJIMHUYECKUX Xapaktepuctuk. B DSM-IV
u MKBbB-10 ornenbHble KaTeropuu pasinuyaiuch, B
YaCTHOCTH, TpeOOBaHUSAMHM K BO3pAcTy Havyajia H
0COOEHHOCTSIM SI3BIKOBOT'O M KOTHUTHBHOTO Pa3BU-
tusi. B DSM-5/DSM-5-TR u MKbB-11 unrennexry-
QIBHOE U SI3BIKOBOE ()YHKIIMOHMPOBAHUE OMHCHI-
BalOTCA OTAEJIBHO OT OCHOBHBIX Ipu3HakoB PAC
[13; 20; 23; 28]. KnuHudeckoe 3HaAYE€HHUE ITOTO
nepexo/ia 3aKiIvaeTcs B HE0OX0IMMOCTH JI0IOJI-
HSATH JIMAarHO3 XapaKTEPUCTUKON UHIMBUYaIbHOTO
npo WISl HAPYIICHUH, COMyTCTBYIOITUX COCTOSTHUIN
Y TIOBCETHEBHOTO (DYHKIIMOHUPOBAHUS.
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Bo3spacT ycraHOBiIEHUS AMarHos3a cleayeTr OT-
JMYaTh OT BO3pacTa MOSBIIEHUS MEPBBIX MPOSIBIIE-
Huil. CoBpeMeHHbIe KiacCU(pUKALUU JOMYyCKAIOT,
YTO OCOOEHHOCTH, BO3HUKILIWE B NEPUOJIE pa3BU-
TUSI, CTAQHOBSITCS TOJHOCTHIO 3aMETHBIMU TO3]I-
Hee, NpU YBEIMYCHHH COLUAIBHBIX TpeOOBaHUI
[23; 28]. [TosTomy oOcnenoBaHHE CTApIIMX JETEH
U MOAPOCTKOB JIOJDKHO BKJIIOYATh aHAIN3 PaHHEro
Pa3BUTHS, CBEICHUS OT POJUTEIICH U, TPH HATTUIHH,
MEIUIIMHCKHE U 00pa3oBaTeibHbIE TOKYMEHTHI.
[lo3nHee BbIABIIEHUE cCaMO IO ceOe HE HUCKIIIOYAeT
PAC, ogHako He OTMEHsSET HEOOXOTUMOCTU TOJI-
TBEPAUTH HAYaJIO IPOSBJICHUI B IEPUOJIE PA3BUTHSI.

W3meHeHne CTpYKTYpbl KpUTEPHEB UMEET 3Ha-
YeHue I KITMHUYecKoro obcnenoanus. B DSM-5
collMajbHbIe U KOMMYHUKATUBHbBIE HAPYIIEHUS 00b-
€/IMHEHBI B OJUH OJIOK, a CEHCOPHBIE OCOOEHHOCTH
BKJIIOUEHBI B OJIOK OTpaHUYEHHBIX TOBTOPSIIOIIUXCS
¢dopm noBenenus [23]. OTo mpeanonaraeT OUEHKY
HE TOJBKO HaJU4Us PEUYH, HO U €€ HCIOIb30BaHU
BO B3aUMHOM OOILEHUH, HEBepOAJbHOH KOMMY-
HUKAIlUU W TIOHUMaHUU OTHOuIeHWH. CeHCOpHbIe
0COOCHHOCTH MOTYT JOMOJHATH TUArHOCTUYECKYIO
KAapTUHY, OJIHAKO M30JIMPOBAHHO HE SIBJISIOTCS J0-
CTaTOYHBIM OCHOBaHHUEM AJid ycTtaHoBieHus: PAC.

VYpoBuH Tekymed Tsokectd B DSM-5/DSM-5-
TR u moapyopuxku MKb-11 He sBasitoTcst B3auMo-
3ameHsieMbIMU. [lepBble XapakTepu3yloT BbIPAKEH-
HOCTb OCHOBHBIX HapylLICHHUH uepe3 HeoOXO0IMMYIO0
MOAJIEPKKY, BTOPBIE YUUTHIBAIOT MHTEJUICKTYyallb-
HOE pa3BUTHE M (YHKIMOHAJIBHBIN sI3bIK [23; 28].
CrnenoBaTenbHO, I3bIKOBbIE BO3MOKHOCTH UJIH YPO-
BEHb UHTEIJIEKTA HE JOJKHBI UCIIOJIb30BATHCSA KaK
€IMHCTBEHHbIE MOKa3aTenn o0bEMa He0OX0IUMO
nomouy. IlnanupoBanue nognepxku TpeOyeT otT-
JICJIbHOM OILIEHKU a/IallITUBHBIX HABBIKOB U TPYIHO-
CTel B KOHKPETHBIX JKU3HEHHBIX CUTYyaIUsX.

[Tepexon k CHEKTpaJIbHOM MOJEIU TaKXe CO-
XpaHseT BOMPOC O TOYHOCTU AUArHOCTUYECKUX
rpanul. B kputnyeckoit crathe 1. Kamp-Becker
00CYX/1al0TCSl BO3MOXKHBIE TPYAHOCTH AuddepeH-
LUaTbHON JAMArHOCTUKU M CONOCTaBIIEHUSI UCCIIe-
JIOBATEIbCKUX BBIOOPOK MPU Pa3zHOOOpa3nM coue-
TaHUI npusHakoB, nomyckaeMbix MKB-11 [30].
OTU MOJNOKEHUS TPEJCTABISIOT aBTOPCKYIO OIEH-
Ky BO3MOXHBIX MOCJEJICTBUHA KiaccH(UKanuu, a
HE JOKAa3aTeJILCTBO €6 MEHbBIIEH JUAarHOCTHUECKON
TOYHOCTU. [lpu cpaBHEHHUU SMUIEMHUOIOTUYECKUX
U KJIMHUYECKHX HMCCIIEIOBAHUNA HEOOXOJUMO y4H-
THIBaTh PEAKINIO KIACCUPUKALIUU, TPUMEHEHHBIE
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JTUATHOCTHYECKHE TPEOOBAHUS U CTIOCOOBI BBISIBIIC-
HUS CTy4YaeB.

BoiBoabI

PAC npenctaBistoT coO0W KIMHUYECKHA HEOJI-
HOPOJIHbIE HApYUICHUS HEHUpOpa3BUTHS, MPOSBIS-
IOIIMECS CTOMKMMHU OCOOEHHOCTSIMH COIMAJILHOM
KOMMYHHKAITUM W B3aUMOJICHCTBUS B COYCTAHUU
C OrpaHWYCHHBIMH, TOBTOPSIOMUMHUCS (popMa-
MU TIOBEJCHHS, WHTEPECOB WJIM JICITEIbHOCTH.
Hcropuueckoe pa3BUTHE KOHLIEMNIIMU TPUBEIO K
MEPEX0/1y OT OTACTbHBIX KIIMHUYECKUX OTIMCAHUNA U
KaTerOpHil K CIIEKTPAIbHOMY MOIXOTY.

CoBpeMeHHasi AMarHOCTHKa TpeOyeT cobiroie-
HUS BCEX KPUTEPUEB, aHAIIM3a UCTOPUU PA3BUTHUS U
OIICHKH WHTEJUIEKTYyalIbHOTO U pe4eBOro (hyHKITU-
oHupoBanus. HeoOX01MMbI BBISIBIEHUE COMYTCTBY-
FOIUX TICUXHYECKUX U COMATHYCCKUX COCTOSHUI
U MX pa3rpaHU4YeHUEe ¢ OCHOBHBIMH MPOSIBICHUSIMU
PAC. DnunemMuosiornyeckue rnokazareyiu CieayeT
MHTEPIPETUPOBATH C YYETOM METOJ0JIOTMH HCClie-
JIOBAaHUM, HE OTOXIECCTBJISISL POCT BBISBIISIEMOCTH C
H3MEHEHUEM 3a00JIeBACMOCTH.

Pannee BbIsIBJICHHE W CBOCBPEMEHHAS WHIUBU-
JTyaJIU3UPOBAHHAS TOMOIIb BaXKHBI IS Pa3BUTHUS
HABBIKOB, aJJaNTAIlMA U COIMAIBLHOTO (PYHKIIHOHU-
poBanus aetel. JlaipHelee COBEPLUICHCTBOBAHUE
JTUArHOCTUKW M OPTaHM3aIlMy TIOMOIIU TpeIioa-
raeT MeXIMCIUILTHHAPHOE B3aUMOJICHCTBUE U yUET
NMOTpeOHOCTEN peOeHKa M €T0 CEMBH.
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AYTU3M JUATHOCTUKACBIHbBIH TAPUXU TIAMYbI ’)KOHE
KA3IPT'1 3AMAHFbI KPUTEPUIJIEPI
(AHAJIMTUKAJIBIK SOAEBUETTEPTE HIOJIY)

C. 3. EmmMmo6eTtoBa, H. . Pacnonosa, O. 0. Kokmnnosa, K. E. Xaauna *,
9. E. bepaudexosa, 3. T. Mancyposa, K. E. Epranu, H. A. OcmanoBa
«Kazakcran-Peceit mequnuHansik yauBepcuteti» MEBBM, Kazakcran, Anmartst
*Koppecnonoenm asmop

AHaaTna

Kipicne. bananap apacblHia ayTu3M CIEKTpi Oy3bUIBICTAPBIHBIH TIPKEITeH Tapaly KOPCETKIIIiHIH ocyi
epTe aHbIKTAay MEH J9JI JHAarHOCTHKAHBIH MaHBI3BIH KepceTeli. AyTHU3M Typajibl TYCIHIKTEPJIiH AaMybIH
TaJJay KIMHUKAJIBIK KPUTEPUIIEp MEH KOMEK KOPCETy TOCUIAEPiHIH KaJBINTACYbIH 3ep/esieyre MyMKIiH-
Tk Oepei.

Maxcamor. JKikTemenepaiH Tapuxu ©3repicTepiH koHe Oananapabl JHarHOCTHKANIAY IBIH Ka3ipri TOCiI-
JIepiH KapacThIpa OTHIPHII, ayTU3M TY)KbIPbIMJIaMachl MEH ayTHU3M CIEKTpPi Oy3bUIBICTAPBIHBIH JUATHOCTH-
KaJIbIK, KpUTEPUINIEPiHIH JaAMYyBIH TaJ/ay.

Mamepuanoap men odicmep. ScienceDirect, MEDLINE/PubMed, CyberLeninka, eLibrary sxone
Google Scholar nepexkopiapbIHa >KapHsIIaHBIMAAP/BI 13716y apKbUIbI 9/1e0HeTTepre aHaTUTUKAJIBIK, IOy
KYPriziai. AyTU3MIL 3epTTey TapuXbl, OHBIH KJIMHUKAJBIK KOPIHICTEpPI MEH JMAarHOCTUKACHI KOHIHAET1
KapusutaHeIMIap, JyHuexXy3iIiK JIeHcayIbIK CaKTay YHBIMBIHBIH KykatTapsl xkoHe AKII-tarsr AyTusm
MeH JaMy Oy3bUIBICTAPBIH MOHUTOPHHITEY KENICIHIH 3MUAEMUOIOTHSUIBIK JepeKTepi KapacThIPbUIIHL.
AypynapbIH XaJIbIKapaJblK KikTemeci MeH [IcuxukabiK Oy3bUIBICTapAbIH JUArHOCTHKAIIBIK KOHE CTaTH-
CTHUKAJIBIK, HYCKAYJIBIFBIHBIH TYPJIi 0aChUIBIMAAPBIHAAFB JUATHOCTUKAIIBIK, TOCUIAEP CaTBICTHIPBUIIBI.

Homuoicenep. KapacTeIpbUIFaH JACPEKKO3ep ayTU3MHIH €pTe KIMHUKAIBIK CHIIaTTaMajapblHAH OHbI
nepbec AMarHOCTHKAJIBIK CaHAT PETiHAe OOJil KepceTyre koHe KeHiH CIeKTPIIIK TOCIIIIH KaJbINTacyblHa
kemryai kepcereni. DSM-5 sxone DSM-5-TR GoifbIHIIIa TuarHo3 dIeyMeTTIK KOMMYHHMKAIUs MEH e3apa
OPEKETTECY IIH TYPAKThl OY3bUIBICTAPBIHBIH IIEKTEYJIl, KalTallaHAThIH MiHE3-KYJIBIK TypJepiMeH yiliecyi-
HE JKOHE KOCHIMINIA IMAarHOCTUKAJIBIK TalanTapblH opbiHaanybsiHa Herizgeneai. AXOK-11-ne 3usTkepiik
J1aMy MeH (yHKIMOHAJJIBIK COIIIey epeKIIeNiKTepiH CUMAaTTaNThIH HAaKThIIAYIIIBI OeNTiiep KOJI1aHbLIa bl
KnuHuKanbIK KepiHiCTEp/IiH OPKENKIIITT MEH KaTap KypeTiH Oy3buisicTap aud dhepeHuanibK JMarHoCTH-
KaHbl KMBIHATaIbl. TipKeNnreH Tapaily KOpCeTKIlIiHIH ocyiH OaralaFaH/ia aHbIKTay 9/1iCTepi MEH 3epTTe-
JIETiH TONITap apachIHAAFbl albIPMAIIBUIBIKTAP/Ibl €CKePy KajKeT.

Kopvimuvinovl. AyTi3m crieKTpi OY3bUTBICTAPBIHBIH Ka31pri TUarHOCTUKACHI 0apiibIK JUAarHOCTUKAIBIK
KpHUTEpHiinep/i, OanaHblH JaMy TapUXbIH, 3UATKEPIIIK )KOHE COMIey KbI3METiH, COHali-aK KaTap KYpeTiH
Karmaiaapabl 6aranayasl Tanan erei. CoeKTpiiK TOCT KIMHUKAIBIK OPKEIKUIIKTI CHIIATTayFa KOMEKTe-
cemi, Oipak nuddepeHuanIbIK TMarHOCTUKAHBIH KKETTUIITH *KoWMalapl. EpTe aHbIKTay KoHE napa-
JIaHFaH MIOHAPAJIBIK, KOMEK Oajanap/sIH OeHiMIenyl MEH DJIEyMETTIK KbI3MET €Tyl YIIiH MaHbI3/IbI.

Tyiiin co30ep: aymuszm cnekmpiniy 6y3vlibicul, aymuzm, Acnepeep cuHOpoMbl; OUACHOCMUKA, HCANNAll
CKPUHUHE..
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HISTORICAL AND MODERN CRITERIA FOR THE DIAGNOSIS
OF AUTISM (ANALYTICAL LITERATURE REVIEW)

S. Z. Eshimbetova, N. 1. Raspopova, O. Y. Kokshinova, K. E. Khalina *,
E. E. Berdibekova, Z. T. Mansurova, Zh. E. Ergali, N. A. Osmanova
NEI «Kazakh-Russian Medical University», Kazakhstan, Almaty
* Corresponding author

Abstract

Introduction. The increasing recorded prevalence of autism spectrum disorders among children
highlights the importance of early identification and accurate diagnosis. Examining the evolution of autism
concepts helps trace the development of clinical criteria and approaches to care.

Objective. To analyze the development of autism concepts and diagnostic criteria for autism spectrum
disorders, considering historical changes in classification and current approaches to diagnosis in children.

Materials and methods. An analytical literature review was conducted using ScienceDirect, MEDLINE/
PubMed, CyberLeninka, eLibrary, and Google Scholar. Publications on the history of autism research,
clinical manifestations, and diagnosis were examined alongside World Health Organization documents and
epidemiological data from the US Autism and Developmental Disabilities Monitoring Network. Diagnostic
approaches across editions of the International Classification of Diseases and the Diagnostic and Statistical
Manual of Mental Disorders were compared.

Results. The reviewed sources describe the transition from early clinical accounts of autism to its
recognition as an independent diagnostic category and the subsequent development of a spectrum approach.
In DSM-5 and DSM-5-TR, diagnosis requires persistent deficits in social communication and interaction
combined with restricted, repetitive patterns of behavior and fulfillment of additional diagnostic requirements.
ICD-11 uses specifiers for intellectual development and functional language. Clinical heterogeneity and co-
occurring conditions complicate differential diagnosis. Interpretation of increasing recorded prevalence
requires consideration of differences in identification methods and study populations.

Conclusions. Current diagnosis of autism spectrum disorders requires assessment of all diagnostic
criteria, developmental history, intellectual and language functioning, and co-occurring conditions. The
spectrum approach helps describe clinical heterogeneity while retaining the need for differential diagnosis.
Early identification and individualized interdisciplinary care are important for children’s adaptation and
social functioning.

Keywords: autism spectrum disorder; autistic disorder; asperger syndrome, diagnosis; mass screening.
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ABTOPJTAPI'A APHAJITAH AKITAPAT

«TEOPUSLJIBIK "KOHE KJIUHUKAJBIK MEJIULIAHAHBIH
O3EKTI MOCEJEJEPI» )KYPHAJIBIHA YCBIHBLJIATBIH
KOJI’KA3BAJIAPFA KOUBIIATBIH TAJTAIITAP

«TeopusuTBIK KaHE KIIMHUKAJIBIK MEINIIMHAHBIH ©3€KTi MaCeIeepi» KypHabl — TYITHYCKa 3€PTTEYJICpAiH HOTHKEIepiH,
oedu mIoNmynapAbl, KIMHUKAIBIK MEIWIMHA MEH KOFaMIbIK JICHCAyJIbIKKa KaThICTBI TOXKIpUOENEH alibIHFaH >Karaaiiapibl
KapHUATaUTBIH peleH3MsUIaHFaH KOIICalalbl FUIBIMU-TOKIpHOeiK xypHai. KoimkazoaaapaslH aBTopiaaphl )KoHE OachlIBIMHBIH
HETI3r OKBIPMaH ayJMTOPHACH! JEHCAYNIbIK CaKTay MaMaHIapbl, IPaKTUK Jopirepiep, FhUIBIMU OpTalbIKTapAblH (OynaH opi
— FO), rputbiMu-3eprrey nHCTUTYTTaphIHbIH (OynaH api — F3U) xei3merkepiepi xoHe Kazakcrannan, TM/] ennepiHeH jkoHe
QJIBIC ILIETENIEP/CH KOFaphl KaHE JKOFaphl OKY OpHBIHaH KeiiHri Oinim Gepy yitbiMbIHBIH (OyaaH opi — XKOKOKBY) nenaror
KbI3METKepIIepi, MeIUINHA )KIHE KOFaMJIBIK JICHCAYJIBIK CallaChIHAAFbl JOKTOPAHTTAp MEH MaruCTpaHTTap OOJBIN TaObUIAIbL.

Ocp! Tananrapasl «Kasakcran-Pecelt menunmHansik yHusepeureti» MEBBM (opi kapait — Yausepcurer) MEMCT
7.89-2005 «TynHycKanap MoTiH/AIK aBTOPJIBIK JKoHE Oactia 60iibin Tadbu1a Ikl JKams! Tananrapy MemMiIeKeTapaiblK CTaHJapThIHA
coiikec, connaiti-ak MEMCT 7.5-98 «XKypnannap, *uHaKTap, akmapartelk OacbuibiMaap. JKapusuiaHaTbIH MaTepHasIapIblH
Oacna pecimpaenyi» OOWBIHIIA MakKalauapabl peciMzuey OoiibIHIIa 0azanblk O0acna craHmapTbiHa coiikec skone MEMCT 7.1-
2003 «bubnuorpadusblk jxa3zda. bubnuorpadusuisik cunarrama. XXammsl Tananrap MeH KypacThIpy epekelsiepi» CTaHaapTTay,
MeTposorust xoHe ceprudukarray xeHinzeri Memuekerapaiblk Kenec kaObuimaraH »xeke OuOmuorpadusuiblk Tisimuep
OotiprHIIa 93ipIemi. Ockl TamanTap/bl )Kacay Ke3iHJe Ka3aKCTaHIbIK notiekce3 Oazaceinaa (Oynan opi — KaszJlb), Russian Science
Index (RSI), Scopus >xoHe Oacka aa XaiablKapaiblK AepeKkTep OasajapblHAa WHAEKCTENTeH LIAFbIH JKEPrUIiKTI O0achuIbIMHAaH
peciyOnuKanbIK aif CalbIHFbI FBUIBIMU — TOKIPUOEIIK JKypHaAIFa AEHIHT1 JKOJIIAaH COTTI OTKEH XaJbIKapalblK KypHaJIapIblH
TOXIpuOeci e nagananbuibl. « TeoprsUIBIK )KOHE KIIMHUKAJIBIK MEIMIIMHAHBIH 03€KT1 MACEIIeNepi» Ky pHAIBIHBIH PEAAKIUICHI
KOJDKa30a aBTOPJIApBIHBIH OCHI TajlalTapAbl KaTaH CakTaybl )KypHAJABIH CallaChblH JKOHE OHBIH OTaHJBIK JKOHE MIETEIJIIK
3epTTeyLIIepAiH TOHEeKCO3AepiH eayip apTThIpyFa KOMEKTEeCe i JeT YMITTEeHE .

Ocsbl Tajganrapra cdlikec KeJMeUTiH KOKka30aJdapabl sKypHAJ pelaKuUsiChbl KapaMaiibl.

Heri3ri TakpIpbIITHIK OAFBIT — MEIHIIMHA KOHE MEIUITUHAIIBIK OLITIM.

«TeopHsTBIK, JKOHE KIMHUKAIBIK MEIUIIMHAHBIH ©3€KTI Mocenenepi» xkypHaiusl 2012 xpurmaH OacTarn IIbFapbLUIaibl
xoHe Kaszakcran PecryOmukacel AKmapaT jKOHE KOFAMJIBIK JaMy MHHHUCTPIITIHIH AKnapar KOMHTETIHIC TIpKeNIi (Tipkey
Typaisl Kyamik 29.12.2011 . Ne 12178-x (6acTarikel), Kaira Tipkey Typaibl Kyaiik (kaiiTa ecernke airy) Ne KZ18VPY00058972
11.11.2022 x.).

JKypHan xapusuTaHBIMIAPABIH KeIeci TYpJIePiH KaObUI i b

- IOy MaKallaixapsl;

- FBUIBIMHU MakaJjaap;

- KIIMHUKAJIBIK JKaFaaiap.

Kypnan MbiHanail 6esiMaepaeH Typajbl:

Oedu moJryaap

* baranay

* 3eprrey

* VlHCTpyMEHTaI 1B

* Kyiteni

TynHycka MaxKaJiaJjap

* DKCIEPUMECHTTIK KOHE TCOPHUSUIBIK MEIUIINHA

o KimnHuKaabIK METUITTHA

» KoFaMJIBIK JICHCAYITBIK CaKTay

o MenuinHaIbIK O1TiM

Kuannukajablk :kargai

BachUTBIMHBIH JKULTIT — TOKCaH caiibiH 1 per.



MAKAJIA BEPY

Maxkamanap (.doc / .docx) smekTpoHABIK (opmarTa XKypHad cailTtel apkputel kazrosmedjournal.krmu.edu.kz.
KaObUIIaHaIBbI.

Y CHIHBITATBIH MaTepHall TYIHYCKa, OYPBIH KapusiaHOaraH koHe Oacka Gacma OGachUTBIMIApBIHIA KapalaMaybl THIC.
Komxka3ba Ka3ak, OpbIC >KOHE aFbUIIBIH TUINEpiHAE YCHIHBUTYBI MYMKiH. MakajamapZblH MOTIHI IUTaruatr MeH OJiIeTCi3
Kemripin aiy OoifpIHIIA Tekcepineni. Makana jka3y Ke3iHze maiJanaHbUIaTeIH MaTepraiap, akmapar ImeH AepeKTep Ko3nepine
cinremenepi KepceTe OTBIPHII, THICTI TYpAe peciMaenyre THiC.

Kypranna >xapusiiay YIIiH peakIusFa TYCKeH FRUTBIMU MaKajajiap OipiHIIi Ke3eKTe TEXHUKAJBIK capanTamMaaaH oTe/i
XKOHE «AHTHIUIArMaT XyHecinae Tekcepineni. MoTiHHIH ©31HAIK epeKmeniri kem aereHne 75 % 0omysl kepek. TYMHYCKaIbIK
MOTIHHIH ©31H/IIK JOWeKCO31HeH, TOHEeKCO3IHEH KOHE TYITHYCKAIBIK ePeKIIeIITiHeH TYPaIbl.

Kem nerenne 75 % TYIMHYCKaJIBIK €pEeKIIEINIri 6ap MOTIHAEp IUIATHaT IEH KOCBHIKCHI3 KOLIIpil arybIlHa TEKCepiIesi.

[InaruarThl XachIpyFa, COHIal-aK JepeKTepi OypMmaayra OarbITTaIFaH TEXHUKaJIBIK MAHUITYIILASUIAP/IbI A 1aaHyFa
KO Oepinmeiini.

XKacanger naTeuiekT KypanmapeiH (ChatGPT sxone T.0.) maiimanmany Ke3iHAe aBTOpiap YCHIHBUIFAH MaTepHAaJIbIH
IYPBICTBIFBIHA KO3 KETKi3il, MaKaJlaHBIH THICTI KYPBUIBIMABIK O6JIMIHIAE omicTeMe CHIIaTTaMachIHAAa OCHI Kypamapisl
naiijanany Aopexeci MEH HbICAHBIH KepceTyl Kepek. JKypHalnblH pefakiHsIchl )KacaH/Ibl HHTEIUICKT KypaJliapblH [aiiaaHa
OTBIPHITI, MaKaja a3yJda aBTOPIBIK JepOECTIKTIH JKETKUTIKCI3AIr aHBIKTAIFaH Ke3/e KeJil TYCKeH KoJbkaz0aHbl KaObUTaaMay
KYKBIFBIH ©31HE KaJIBIPAIbL.

Pemakumsra TyckeH Oapiblk Kopka3zdalap peleH3eHTKe aBTOPIBIH JepeKTepi Oenricis, ajd aBTopiapra PeleH3eHTTiH
nepekTepi Oenriciz 6omaTeiH Koc KachIpelH perieH3usuiay (double-blind review) mporecinen eteni. Penensusiay permeH3eHT
TIeH JKypHAJI peNakIusachl KaOBUIIANTHIH memiMaepre (mpichikTayra JKommayra) OaiiylaHBICTBI MaKaja TYCKEH COTTeH OacTtarl
opTa ecernmeH 2-3 anTa immiHae, Oipak 2 aiigaH acrmalTBHIH Mep3iM/Ie )Ky3ere achIpblIa/bl.

KypHanablH pemakLMsAChl CTaTHCTHKAIBIK OHICYIIH camachl Typaibl CypakTap TybIHIAraH jKarjaiiga ecemreyiep
KYPTi3UIreH 0acTanKpl JepeKKOPIbl CypaTyFa KYKbUIbl. Perakuust COHbIMEH KaTap MaKaJaHbIH MAaFbIHACBIH OypMaiaMaiThiH
MOTIHTe PEIaKTOPIBIK ©3TrepicTep €Hri3y KYKBIFBIH 031HE KaJAbIpaIbl.

Kapusmayra KaObUTIaHFaH MaKasla Ky pHAJIbIH )KaKbIH HeMece KeHiHT1 CaHbIH I KapusitaHaabl. Op Makaia yuria DOI
(0OBeKTiHIH CaHIBIK HACHTU(UKATOPHI) TaFalbIHAATAa Rl MaKkaia )KypHaJIbIH CAaTHIH/IA allBIK TYPIE JKaprsIIaHaIbl.

MakaJiaHbl TEXHUKAJBIK pecivaeyre KoibLIaThIH TaJanTap

TymHycKa MakagaHbIH Kopkaz0aceHbIH keaemi 2000-3000 ces3ner Typysl Kepek, OHBIH imiHAe TYHiHIeMe, PH3alIblIbIK
oinmipy, repexke3s Tizimi, Kecre sxoHe cpzbanap oK. TymHycka MakamaaapablH IepekkesaepiHiy Tizimi 15-30 cintemeni KaMTybl
KepeK.

Onedu moxy 5000 ce3nen Typysl mymkiH. Hlomynap yurin cinremenep cansl 100-Te meifid keTyi MyMKiH.

KnmaukansIk skaFqaiaa TyiiageMe MeH ogeoueTTep TiziMiH Kocnarannaa, 2000 cesre neifin 60ysl MyMKiH. One0uerTep
Tizimi keMminzge 10 sxoHe 20 TepeKKe3IeH acnaybl Kepek.

Kondepenmus ecenrtepi, Kpickamra xabapiamaiap oHe Kitam momyiaapsl 1500 ce3meH acmaybl Kepek. TymHYCKa
MakaJanapAblH KoDKa3z0almapblHOa Kejeci Oemimumep OOMyBl Kepek: «AHOATHa», «Kipicmey, «dIicTep MEH MaTepHaimgapy,
CHOTIDKEIEPY, «TANKBUIAY», «IePEKKO3Iep Ti3iMix».

o Komxkaz6a motini Times New Roman kapmiMen, kerib — 12, ko1 apackIHIAFs! apajiblk — 1, ab3am — 1,25.

o BarbITHI KiTamma (mopTpeT) OapIibIK JKaFbIHAH MIETTepi 2,5 CM.

e Kecte xoHe cyperTep (WDIIOCTpanusiap, rpadukrep, horocyperrep), COHAai-aK ojlapFa yKa3yJap HEeri3ri MOTiHMEH
Oip daitnna xibepineni. Kecrenin araybl eHi OOWBIHIIA KECTEHIH YCTiHE, all CypeTTEep/iH aTraybl CypeTTiH aCTHIHFHI JKarbIHIIA
opTaceiHIa opHanacaasl. CyperTepi opTracklHa, all KecTelepAi a0d3arcel3 eHi OoipIHIIa Typanay. Eckepriiene kectenep MeH
CYpETTEepAiH Ke3IepiH KopceTy KakeT. EckepTynep KeCcTeHiH HeMece CypeTTiH acThIHa OepinreH. Makana MOTIHIHIE KecTenep
MEH CypeTTepre ciiteMe jkacay Kepek. MoTiHAeri KbICKapTyliap «Cyp.» KoHE «Ke.» ACI KbICKapTyJap KyNTaJIMaiubl, ce3li
TOJIBIFBIMEH TEPy Kepek.

MakasiaHbIH KYPBbUIBIMABIK 3J1eMeHTTepi
1. OM0e6an oHABIK KikTey Koabl (OynaH opi — OOXK) OipiHIII KOIIBIH COJ )KaFBIHAH KapThLUIAil KallbIH KapimnmneH, 12
TIT YCHIHBUTYHI THiC. OOXK aHBIKTaMaNBIFBIH MBIHA KepIeH Kope anacei3: http:/ / teacode.com/online/udc/.
2. Keneci xomma cox jkakTa FBUIBIMH-TEXHHKAJBIK aKMapaTTelH MemJiekeTapajblK pyopukaTtopbl (Oyman opi —
FTAMP) xaprteunaii kanbeiH KapinmeH, 12 ot kepcerineni. FTAMP — omGe0an TaKpIPBINTHIK KaMTYBI 0ap HepapXHUsIIBIK KIKTEY
xyteci. FTAMP aHpIKTaMabIFsIMEH MBIHA KEePICH TaHBICYFa Oomansl: https://grnti.ru/.



3. MakaJjianbIH aTaybl MYMKIHAITHIIE KbICKa, OIpaK Ma3MYHBIH JIJI KOPCETETiH aKlapTarThl 00iybl Kepek. Cypayibl
ceiyiemJiep TYpPiHAET], COHIal-aK MaFbIHACHIH €KIYINTHI OKyFa OOJaThIH aTaynapiaH ayiak 0oy kepek. MakajaHblH aTayblH/a
JKOHE aHHOTALMsAAa KbICKapTy/1ap bl (a00peBuaTypaHbl) KOJIJaHyFa pyKcar eTiMei 1i. MoTiHae cTaHaapTThl a00peBHaTypaiapsl
(abOpeBuarypanap/pl) KoJIgaHyFa pyKcar etiieni. AOOpeBuarypa SHri31IeTiH TOJBIK TSPMUH MOTIHIC OChI a0OpEeBUATYpaHBIH
OipiHII KOJAaHBLIYbIHAH OYPBIH 00Tybl Kepek. MakamaHslH araysl 3 Tinge yebiHbutazp! (Times New Roman, sxapThiiaii Kajbig
Kapin, 06ac opinTepMmeH, Kerib — 12 nrt., Typaiay — opracbiHa Kapaii). FTAMP MeH mMakana araybIHBIH apachkiHIa 0ip 00C %ot
0OJTyBI KepeK.

4. ABTOpJIAPIBIH TEri MeH aTbI-skOHi 0ip 0oc xongan kerin Times New Roman, 12 nit xapThuiaii KajablH KapirieH,
opTachIHa Kapail Typajanysl kepek. KoppecrnonmeHt aBrop (*) OenriciMeH epeKIineeHe .

*Koppecnondenm asmop — XypHaJAbIH PEAaKIMICHIMEH OaiiiaHbIC IICH Kepi OaiIlaHbICKa JKayarThl aBTOPJIAPbIH Oipi.

5. JKymbIc opHBI, e, Kaaa (Times New Roman, 12 0., Typanay — oprachiHa Kapaii). ABTOpiapra KaTbICThI OapiIbIK
YUBIMAAPIBIH, CIACPIIH JKOHE KajJaJlapblH TOJBIK aTaybl. Op aBTOPABIH ©3iHIH YHBIMBIMCH OailJIaHBICHI JKOFAPFbI PETUCTP
KOMETiIMEH KY3ere achlpblia/ibl, TOMEH]IE KOPCETIITeH ICH:

Ynei

MAKAJIAHBIH ATAYbI
. H. Maxan6etkyaoBa'?, I. Anak !, M. B. XomsikoBa?, A. H. J/laypenoexoBaZ,
®@. K. Kongacosa’
'«C. [. Achenausipos arsinnarsl Kazak ynTTeik MegunnHa yausepeuteti» KEAK
Kazakcran, Anmarsr
2 «Kazakcran-Peceit MemumuHaNBIK yauBepcuTeTi», MEBBM, Kaszakcran, Anmmarsr
* Koppecnonoenm agmop

Anjgarna

** ymaxananviy amaysl, agmopnap mypanwl 0epekmep, ajoamnd,, myiin co30ep

3 minde ycolHbLIYbI Muic

6. «AHHOTAIUSA», «AHAaTHA», «Abstracty. AHnarma — OyI1 FRUIBIME JKapHsJIaHBIMHBIH KbICKAIIa, Oipak COHBIMCH
Oipre akmaparThIK Ma3MYHBI. AHIATIaaa 3epTTEYHiH MaKCaThl, OiCTEeMecCi, MaHBI3IBUIBIFEI MCH HOTHIKEIepi KepceTimyi
kepek. AHnarna 100 ce3men kem OGomMaysl Tuic xoHe 300 ce3neH acnaybl kepek. Pemaknms kaket OonFaH xkarmariaa AHgarma
MOTIHIH TY3€Ty KYKBIFBIH ©31HE KaJIAbIpaibl. AHHOTAIMSHBIH aFbUIIIBIH TUTIHAETT HYCKACBhIH TAKbIPBIIIIEH KYpacThIpFaH Ke3/ie
Oypmarnanynbel GoNIbIpMay YIIIH K9CiOM aynapMallbIHBIH KOMETiH naianany YChIHbIUIa 6. AHAATNA 3 TUIE YCHIHBITYBI KepeK
(Times New Roman, 12 nt., Typanay — eHi OOWBIHINA; TAKBIPBIIITHIH aTaybl — OPTACHIHIA).

7. Aunarnara «Knrouesoie crosayn, «Tyitin ce30epy, «Keywords) araybsl KOWBIIAIBL, OaH KEHiH 3epTTEy OaphICHIHIA
3epTTeNeTiH mpodiieManapasl KepceTeTin 4-6 TyWiH ce3 Koibuiaael. TyitiH ce3mep ymiH Index Medicus (www.pubmed.com)
KOJIJAaHBUTATBIH MEIWIMHANBIK TaKbIpbiTap Tizimiageri TepmuHaepai (MeSH, Medical Subject Headings) komnanran xeH
(Times New Roman, 12 nt., Typanay — eHi OOWbIHIIA).

8. Bip 6oc dicon apkuvlivl MAKANAHbIY He2i32i MIMIHI Keleci KYpblibIMMeH:

Kipicme. BexiMzae 3eprrey >KyprisymiH ajfblIapTTapbl HAaKThl TY)KBIPHIMJAIFaH: MOCEJCHIH MOHI JXKOHE OHBIH
MaHBI3/IUIBIFbl KOPCETLITeH. ABTOPIIAP OKBIPMaH/IbI 3€PTTEIETIH MACEIEMEH TaHBICTBIPYBI KEPEK, OCHI TAKBIPHIIT OOMBIHIIA HE
OeNTiTl eKeHiH KBhICKAIlla CHIIATTayhl, 0acKa aBTOpJIAp JKYPTi3reH JKYMBICTApIbl aTall oTyi Kepek, erep Oap Ooiica, aIbIHFBI
3epTTeyNep/iH KeMIITIKTepiH KOpceTyi SFHU OKbIpPMaHFa 3€pTTey XKYPrisy KaKeTTUIriH panengey. Ockl TaKkbIpbin OOMbBIHIIA
KapHsIaHFaH OaplIblK )KyMbICTap/bl Kepcere OepMeit onapIblH iIIiHET] €H MaHbI3IbUIAPBIH TEK TaKbIPHIITKA KaTHICTBICHIH aTarl
OTY KETKUIIKTI. 3epTTeNeTiH TaKbIpbIll OOMBIHIIA OTAaH/BIK KaHa €MeC, COHBIMEH KaTap IIETeN[IK 3epTTeyiepre jae ciireMme
’Kacay YCHIHBLIA/IbI.

BenimMHIH COHBIHAA 3€pPTTEYAiH MakKcaThl TY)KbIpbIMIanaael. MyH/ia MakcaTka KeTy YIIiH KOWBUIFAaH MIHIETTep e
KesTipinreH. MakcaT OKbpIpMaH HEHi, Kai azam/ia »XoHe KaHaail d/1ic apKbUIbl 3epTTey JKOCIIapJIaHFaHbI TYPabl TOJIBIK TYCIHIKKE
ve OoNaThIHIAW eTill TYKBIpIMIanansl. by Oemimre OymaH opi jKYMBICTa YCHIHBUIATHIH JCPEKTEp/i, HOTIDKENepIi HeMece

KOPBITBIHABUIAP/AbI KOCIIAY KEPCK.




Iicrepi. bemimae 6acTankel 3epTTEy XarTaMachbliHa COMKEC )K00aHbI JKOCTIapiIay Ke3CHIH/C KOMIaHbLIYbI KEPEK iCTEp
raHa 00J1ybl KepeK. 3epTTey OapbhIChIH 1A KOJIIAHY KaKETTUIIN TybIHAaFaH KOChIMIIA oaicTep « HoTrkenepai Tajakpiiay» Oeiminge
YCBIHBUTYBI KepeK. besiM OKbIpMaH OChI 3epTTEY/H diCHAMAIIBIK apPTHIKIIBUIBIKTAPbl MEH KeMIIUTIKTEpiH 03 OeTiHie Oaraar
KaHa KoiiMaii, KaykeT OOJIFaH )ar/iai/1a OHbl KaiiTajaal anarelHaail eTin )ka3bllybl Kepek. berime kemneci TapMaKTap/ bl HaKThl
CHUIIATTAaMAaChIH YChIHY YCHIHBIIA bl (0JIap/Ibl JKeKe Oeltimepre 06y MIHIETTI eMec): 3epTTey Typi; 3epTTeyre KaTbICyIIbLIapbl
TaHJIay 9JIiCl; OJIIICY dICTEMEC]; ICPEKTEP/Il YChIHY JKOHE OHICY 9IICTEPi; STHKAIIBIK MIPHHIIAIITEP.

Temenjie 0i3 3epTTey TYpJaepin Tizimaeiimis:

1) 3eprrey Typi. by Genimje kypri3ijietin 3eprrey Typi HaKThl KOpCEeTiIreH (oeduerrepre moiny, o0cepBalusuIbIK,
9KCIIEPUMEHTTIK XkoHE T.0.).

2) 3eprreyre KaThICYIIBUIAPIABI IpIKTEY TocUIl. By Oesimae mamueHTTEpAiH HEMECe 3epTXaHANbIK JKaHyapJiapablH
Oakplaylap MEH JKCIIEPUMEHTTEp YIUIH Kajall TaHIaJFaHbl HAKThl KepceTuieni. 3epTreyre oieyeTTi KaTbICyIIbLIapbl
KOCy JKOHE OJIaH IbIFapy KpUTepuilyiepi OenriieHeni. 3epTTeyre KarTbICylIbUIAPAbI IPIKTEY KYPri3lIeTiH JKOHE allbIHFaH
HOTHOKEJIEP SKCTPAIOJISIIMSIIAHATBIH JKAIIBI )KUBIHTBIKTBI KOPCETY YChIHBUIAABL. 3€PTTEY/Ie HOCUIIIK HEeMeCe STHUKAIIBIK TOITHI
KOJIJIaHFaH Ke3Jie, Kajail OarajaHFaHbIH yoHEe OeplireH KyObUIMalbl KOJNJAaHY/IbIH KaHIail MOHI 0ap eKeHIH TYCIHAIpY Kepek.
OO0cepBanUsIIbIK 3€PTTEYICPIHAC IpIKTeMe KYPY 9IICiH (KapamaibiM Ke3IeHCOK, CTpaTH(UKAIIMsUIaHFaH, KYHE, KIacTepiik,
KOIl CaTbUIbI XOHE T.0.) KOPCETill, 3epTTeyre KaThICyIIbUIAP/bIH HAKThI CaHBIH KOCY/bI JIQJIENAeyi KepeK. DKCIepUMEHTTep e
3epTTeyre KarbICylIbUIAP/bIH PaHIOMH3ALUsI MPOLEIypPaChIHbIH OONybIH HeMece OOoJMayblH KepceTy Kepek. Panmomu3zarims
NPOLIEyPAChIHBIH CHUIIATTAMAChIH YChIHY KakeT. COHBIMEH KaTap, Kachlpy IPOLEAYyPachl JKYPri3UIN€HIH KOpCeTy Kepek.
CraTiCcTHKAIBIK TUIIOTE3a]aplibl TEKCepy YILIIH €H a3 KaKeTTI IpIKTey KeJIEMIH ecelTey HeMece Heri3ri ecemrteyiep YIUiH
CTAaTHCTHKAJIBIK KyaTThl PETPOCIIEKTUBTI €CeNTey KYNTalla/Ibl.

3) Oummrey xyprizy omicremeci. benrimi Oip mapameTpriepii eJIICYdiH, ACPEKTEPAl KUHAYIBIH, EMIIK HeMece
JIMarHOCTUKAJIBIK apaliacyiap/bl KYpri3yliH OapiblK npolenypaiapbl YChIHBUIFAH CHIIATTaMara CoKec 3epTTey/l KaiTasayra
OosaThIHAaN TOJIBIK CHIATTalybl Kepek. Kaxer Oosica, Ci3 KOJAAHBUIATBIH OICTIH TOJIBIK CHIIATTAMAChIHA CLITEME jKacait
anace3. Erep 3eprreyini OyphIH CHIATTAJIFAH OMICTIH O31HIIK MOAM(HUKALMACHIH KOJJAaHCA HEMECE KAHACBHIH YCHIHCA, OHIIA
KOJIJIAaHBUIAThIH MOJM(UKALMSHBIH HEMece YCHIHBUIFAH OJICTIH KbICKAllld CHIIATTAMAChl, COHJAi-aK jKallbl KaObUIIaHFaH
omicTepi KOIaaHyFa KapChl AaJIelT KeNTipiayi kepek. OChl 3epTTeyae KOIIaHbUIATBIH JOPLTIK 3aTTapAbIH, XUMHUSUIBIK 3aTTapbIH
araynapsbl, 03ajJapbl )KOHE MPEMaPaTThl CHII3y TACUIACP] KOPCETiIe .

4) lepekTepai YChIHY XoHE OHey Tociiaepi. by ki 6esiM keOiHece Ka3aKCTaHIbIK FalbIMIAPAbIH KYMBICTAPBIH
HIeTeIJIe XKapusayian 0ac TapTyablH Heri3ri cede6i Ooubin Tadbuiansl. [laiiiananbuirad JepekTepai OHIey dIICTepiH CUIaTTay
OacTarkpl JiepeKTepre OKbIPMaH KOJI JKETKi3e alaThblH albIHFaH HOTIDKENep/i TeKCcepe allaThIHAANd TONBIK OONIybl Kepek.
KypHaniblH peakuuscbl KYMOH/II KarIaiaap/ia YChIHbUIFAH HOTHIKENEP/l TeKCepy YILIIH Makaja aBTopJapblHaH 0acTarKel
JiepeKTepal cypaybl MyMKiH. HoTmkenep/i THICTI KarenikTep MeH Oenrici3ik KepceTKimTepiMeH (CeHIMAUIIK apalbIKTapbl)
YCBIHY YChIHBUTaAbl. CTaTUCTUKAIIBIK OMICTEPl CUMATTay Ke3iHae OeTTepai MIHACTTI TYpAe KOpCceTe OTBIPHII, HYCKAYJIbIKTap
MCH aHBbIKTaMaJIbIKTapFa ciiremerep 0epiryi Kepek.

5) Druxanbik npuHImnTep. Erep makanana ajgamibl 9KCIIEPUMEHTTEY CHIlaTTamach! 0osca, Oyt nporenypa XenbCHHKA
nexnapanusiceia (1975) sxayamn OepeTiH dTHKaIbIK KOMUTCTTIH CTaHAAPTTapPbiHA COMKEC KEJACTIHIITIH JKOHE OJIaH KeHIHT1 KaliTa
Kapayzbl kepcety Kaxer. [lanneHTTepiH Teri MeH aTbl-)KOHIH, aypy TapUXbIHBIH HOMIpIIEpiH arayFa OoJmMaii/ipl, acipece Makasia
WIUTIOCTpalMsUIapMer Hemece (poTocyperTepMeH Oipre jkypce. 3epTreyle 3epTXaHaliblK JKaHyapiapibl NaifajaHraH KesJe
MeKeMele KaObLIIaHFaH epexkesiepre, 3¢pTTey JKOHIHACTI YITTHIK KCHECTIH YChIHBIMIAPbIHA HEMECE KOJIIaHBICTAFbl 3aHHAMAFa
ColiKeC yKaHyapJapblH TYPl MEH CaHbIH, OJIap/bl KAHCHI3IaHIBIPY MEH OJTIPY/IIH KOJIIaHbUIFaH d/IiCTEPIH KOPCETY KAKET.

Horu:kenep. benim Tex 3eprTeyniH HEri3ri HOTHXKEIEPIH KepceTyre apHairaH. Ockl 3epTTey OapbIChIHIA allbIHFaH
HOTHOKeJlep 0acKka aBTOpJIap/IbIH YKCAC 3ePTTEYNIEPiHiH HOTHIKEIEPIMEH CAJIBICTBIPhIIMAIbI )KOHE TAJIKbIIIAHOAM /IBI.

Hotmxkenep MoTiHzIE, KeCTEIepE KIHE Chi30aapaa 3epTTey MaKcaTTaphl MCH MIHICTTEPiHIH PETTLIIHE HEr13CITeH
JIOTHKAJIBIK JOWEKTUTIKIICH YCBIHBLIYBI Kepek. Kecrtenepae HemMece CypeTTepie YChIHBLUIFAH HOTIDKEIICPIl MOTIHIE KaWTanay
YCBIHBUIMAMIbI.

Omem Giprikrepi xaabikapaabik CU GipaikTep kyiieciHe colikec episieni.

CaHAbIK MaTepuaJ — 9JIeTTe MapaKkThIH TIK OaFbIThIHAA OPHAIACKAH KeCTeJep TYpiHe yCbIHbLIa bl OnapbiH aTaybl
Ooinybl Kepek, rpadanap TakbIpbIITAPbl OJapIblH Ma3MyHBIHA JI97 Colikec kenyi kepek. Mimmocrpanusiap (porocyperrep,
CyperTep, chi3danap xkoHe T.0.) — PeTTiK HOMIpI, aTtaybl, OapIIbIK KUCBIKTAPIBIH, OPINTEPAiH, CAaHIAPAbIH KOHE 0acKa MIapTThI
OenrijiepaiH TYCIHAIPMECi, YAKSHTY aKmaparTapsl, MaTepuaigapabl 00y HEMece MMIIPETHAUSIAY diCi Typasibl MAIIMETTEP
60yl kKepek. CypeT AepeKTepi KecTe qepeKTepiH KaiTaiamaybl Kepek. VILTocTpausiiapbiH carnachl 0J1apIblH HAKThl KOPIHICIH
KaMTaMachl3 €Tyl Kepek, (OTOCypeTTep aiKbIH, aKk-Kapa HeMece TYPIIi-TYCTI 00yl KepeK. Op CypeTTe PeTTiK HOMIp, TAKbIPBII
JKOHE JIepeKKe3re ciirteme Koitbuiajipl. PoTocypeTTep aBropiapra Kairapbelimaiiael. uarpamMmmanap MeH rpadukrepe ocsrep
MEH JIEPEKTep MOHJIEpl HAKThI Ka3bLIybl KEPEK.



Hotmxenepai taiaxkplaay. TymHYcKa 3epTTeylepli CHIATTAUTHIH MakKajamapiaa Oysl O0eriM 3epTTeyHiH Herisri
HOTIDKENIEPiH KpIcKama (2-3 ceflIeMHEeH aclaiThiH) YChIHYIaH OacTaiaasl. 3epTTeyniH MaKcaTTapbl MEH MiHIETTepiHe colkec
KeJIeTIHAep HeTi3ri HOTmKenep Oombin caHamansl. CTaTUCTHKAIBIK THIIOTE3aTapIbl TEKCEPY Ke31HIe CTaTUCTUKAIBIK MAaHBI3IBI
afiBIPMAIIBUTBIKTAP AHBIKTAJIFAHABIKTAH, XKaHaMa HOTIDKENIepre Hazap aymapMabi3. byn Oemimae «Kipicmey» skoHe «OmicTtep»
OemiMaepiHAe CHMATTAIFaH MaTepUaNIsl KalTaraMay KepeK. 3epTTeydiH KaHa >KOHE MaHBI3IBI aCMEKTiIEpiH OoJinm KepceTy
KepeK, eH 0acCTBICHI, oM OCBIHIAN HOTIDKEIEPIiH ceOenTepiH TYCIHAIpyTe THIPBICY KepeK. byl 3epTreynin 0ap KeMIMiTiKTepiH
CBIHU TYPFBIIAH CHIIATTAy KEPeK, dcipece erep onap ajblHFaH HOTHIKeIepre HeMece OJapibl TYCIHAIpYre alTapibIKTail acep
etetin Oonca. COHBIMEH KaTap, 3epTTEyIiH KYIITI KaKTapblH HEMeCe OCHI TaKBIPHINT OOMBIHIIA OacKamapra KaparaHIa KaKChI
eKeHIH aTall OTKCH JXOH. 3epTTeYHiH apTHIKIIBUIBIKTApEl MEH KEMIIUTIKTEePiH TaiuKpuiay OeNiMHIH MaHBI3IBI O6Jiri OOJBIT
TaOBUTAIBI JKOHE OKBIPMaHFa HOTIIKEIEPl TYCIHAIpyre KeMeKkTecyre apHamraH. bemiMae ochl 3epTTey OaphICBIHAA alBIHFaH
HOTIDKeTIep OacKa aBTOpIIap KYPTrisreH yKcac 3epTTeylepIiH HOTHKeIepiMeH Kallaid CabICThIPbUIATBIHBI CUITATTAIFaH. AJIIBIHFBI
3epTTeyliepre CilTeMe jKacayAblH OpPHBIHA, aJbIHFAaH HOTIKeNep Oacka aBTOPIAPIBIH HOTIDKEIIEPIHEH HETe epeKIIeIIeHEeTiHiH
HEMece epeKINeIeHOCHTIHIH TYCIHAIPYTE THIPHICY KepEK.

¥YchIHBUIFaH OaKpuIaylap MEH ecenTeyleplAeH TYybIHIaMaWTBIH Heri3ci3 MoiiMIeMmesep MEH TY)KBIPBIMIApAaH Cak
00J1a OTBIPBIIL, 3epPTTEYy MaKcaTTapblHa CYHEHE OTBIPBII KOPBITHIHABI jkacay KepeK. MbIcabl, erep Makajgaga CaabICThIPMAIIbI
SKOHOMUKAIBIK THIMAUTIKKE TallAay skKacanaMaca, «X» aypysl 0ap HayKacTapabl eMACY/IiH KaHa 9JIiCIH KO TaHyIbIH YKOHOMHUKAITBIK
JKaFJalibl Typasbl KOPBITHIHBI KacaMaHBbI3.

9. bubanorpaguaiasik gepexrtep / Jlepexkkesaep Ti3iMi kyMbICTapAbIH KbICKAIa OMOTHOTpAQUIIBIK CHIIATTAMACHI
MEMCT 7.1 — 2003 «bubmuorpadpusnblk sxazba. bubmmorpadusneik cumarrama. KypacTeIpyabIH JKanIel TajdanTapbl MEH
KaFuasapeDy colikec 60mysl kepek. MoTiHgeri 6nbnnorpadusuibIK cintemMenep TOpTOYPHIIITH JKaKIIana AepeKKo3nep TiziMiHe
coiikec caHmapMeH Oepineni, OHIA KENTIPUITeH XYMBICTap: OTAaHABIK, merenmik. lllerenmik aBTOpIapablH Teri TYMHYCKa
TpaHCKpUNIHAAA KenTipinred. basamamanapapiy KbIcKalia Ma3MyHBIHA, Ta3eT OachUIBIMIaphIHA, JKapUsIaHOaraH OaKbplIayIapra
JKOHE JKeKe Xabapramanapra cinreme jkacay Kaxker emec. Cimremernepai Koipkaz0a aBTOpiaphl TYIHYCKa KyKaTTapMeH
CaJIBICTBIPYBI KEPEK.

JlepeKKe3IepIiH Ti3iMaepi eKi HYCKaaa YChIHBUIAIBL:

1) MEMCT 7.1- 2003. colikec TYIHYCKa TIJIIET] JePEKKO3IeP.

2) XapusimaHbIM Ke3[epiH aFbUIMIBIH TiNiHE aymapa OTBHIPHIN, JATHIH ONIMOWIHIH OpINTEpIMEH TpaHCIUTEepaIlrsIIay.
Caiitra http://www.translit.ru ci3 OppIC MOTIHIH JIaTBIH KapIiHe TpaHCIUTEpanusuIay OarJapraMachlH TETiH MaiasaHa axachkl3
(BGN nmemece BSI myckacer). Kazak TimiHIeTi MOTIHAI TpaHCIUTEepausiay Ke3iHAe Kellecl TOPTINTI caKTail OTHIPHII, KOIMEH
pelaKusIay Kaxer:

o=a H=n
1i=1 y=u
0=0 y=u
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10. ABTOpiap Typajabl MaJdiMeTTep. ABTOpIIAp Typajbl TOJBIK IEPEKTEp MaKalaHBIH COHBIHIA 3 TUIe KOPCETiNeIi:
aBTOPIBIH (aBTOPIAPIBIH) TET1, aThl )KOHE OKECiHiH aThl (6ap Ooca), FRUTBIMU JOpEKeci, FRUIBIMA aTaFbl, JIaya3bIMBbl (HEe OUTiM
AYIIBIHBIH MopTebeci), YHBIMHBIH aTaybl, AeKTpOoHIBIK momrta, ORCID OonraH xarmaiina.

11. Myaaesep KaKTbIFbICBI. ABTOpIap OChl MaKaJaHbl ally/ibl Tajall eTeTiH BIKTHMall MYJIIeNep KaKThIFBICHIHBIH
YKOKTBIFBIH HEMece OOIYBIH KOpCeTyi Kepek.

12. Kap:xpuianasipy. Kapkputelk Konmay OonFaH jkarmaiiia KapyKbUIAHABIPY K31 Typajbsl akmapar (TpaHTTap,
MEMIIEKeTTIK Oaraapiramanap, xobdanap jxoHe T.0.) KopceTinei.
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NHO®OPMALIMUA 1A ABTOPOB

TPEFOBAHUS K PYKOIMUCSM, NPEJCTABJSEMBIM
B )KYPHAJI «AKTYAJIbHBIE MPOBJEMBI TEOPETUYECKOW
U KIMHUYECKOW MEJULMHBI»

JKypHan«AKTyanbHbIETIPOOIEMBITEOPETHUECKON M KITMHU Y€ CKON METUIIMHBI» —PELICH3UPY MBI MYIBTH M CLIUTUTHAPHBIH
Hay4YHO-IIPAKTUYECKUI >KYpHaJl, KOTOPBIH MyOIMKYyeT pe3yJbTaThl OPHTHHAIBHBIX HCCICIOBAHUM, JHMTEpaTypHblEe 0030pBI,
Cllydau M3 MPAKTHKH, CBSI3aHHBIE C KIMHUYECKOH METUIIMHON 1 OOIIECTBEHHBIM 3/I0POBbEM. ABTOpaMHU PYKOIIHCEH 1 OCHOBHOM
YUTATENILCKON aylIUTOPHEH W3JaHUs SIBISIFOTCS CIICIMAINCTBI 3PaBOOXPAaHEHUs, MPAKTUKYIOIINE BpayH, PaOOTHUKH Hay4YHBIX
neHtpoB (nanee — HII), HayuHO-HCcCnenoBaTeibckux HHCTUTYTOB (nanee — HUM) u nemarornyeckiue pabOTHUKKA OpraHU3aluu
BBICIIIETO U MOCJIeBY30BCcKoro oopasoBanust (nanee — OBIIO) u3 Kazaxcrana, crpan CHI™ u nansHero 3apy0exbs, TOKTOPAHTBI 1
MarucTpaHThl B 00JIACTH MEULIUHBI U O0IIECTBEHHOTO 3/J0POBbSI.

Hacrosimme TpeboBanusi paspaboranst HYO «Kasaxcrancko-Poccuiickuii MeAMIMHCKMH yYHUBEpCUTET» (najiee
— VYuuBepcuter) cormmacHo MexrocyaapctBeHHoMy ctanaapry [OCT 7.89-2005. «OpuruHaibl TEKCTOBBIE aBTOPCKHE H
nznarensckue. O0mmue TpeboBaHU», @ TAKIKE B COOTBETCTBUH C 0A30BBIM M3/1aTEILCKUM CTaHIAPTOM 0 0pOpMIICHHIO cTaTeil 1o
I'OCT 7.5. — 98 «KypHanbl, cOopHuKH, HHOOPMAMOHHBIE H3aaHus. 3narenbckoe oopomieHue myOiIuKyeMbIX MaTepHaIoBy
U mpucTareiHbix Ouodmmorpaduueckux crnuckoB mo 'OCT 7.1. — 2003 «bubnuorpadudeckas 3amuck. bubmuorpaduueckoe
orcanue. OOmyme TpeOOBaHHUA M MpaBHIa COCTABICHHSD, MPUHATHIX MexkrocynapcTBeHHbIM COBETOM IO CTaHAAPTH3ALHH,
MeTposioruu U ceprudukanyy. [Ipu cocraBneHnn JaHHBIX TPeOOBaHUH UCTIONB30BAJICS TAK)KE OIBIT MEYK/TyHAPOIHBIX KYPHAIIOB,
YCIEIHO MPOLIECALINX MyTh OT HEOOJBIIOr0 MECTHOTO M3/IaHMs JI0 PECHyOIMKaHCKOTO €KEMECSYHOrO HayYHO-TIPAKTHUECKOTO
JKypHasa, HHACKCUpoBaHHOTO B KazaxcraHckoit 6a3e mutupoBanus (manee — Kasbll), Russian Science Index (RSI), Scopus
U JpYruX MEXIyHaponHbIX Oa3ax JaHHBIX. Penakuus skypHana «AKTyalbHbIE MPOOJIEMBI TEOPETUYECKOH M KIMHHYECKON
MEIUIMHbBI» HaJIeeTCsl, YTO CTPOroe COONIOCHHE ATUX TPeOOBAHUI aBTOpaMH PYKONHUCEH MOMOXKET CYIIECTBEHHO MOBBICHTH
KaueCTBO JKypHaJIa M €r0 LIUTUPYEMOCTh OTEUECTBEHHBIMH U 3apyOe)KHBIMHU UCCIIEA0BATEISIMH.

Pykomucu, He COOTBETCTBYIOIIME JAHHBIM TPeOOBAHUSAM, PeaKIHell sKypHAJIa paccCMATPUBATLCA He OyIyT.

Temarnueckast HaIPaBICHHOCTh — MEAMIMHA U MEIMIIMHCKOE 00pa3oBaHHe.

KypHan «AkTyajbHBIE NPOOJIEMBI TEOPETUYECKOW M KIMHMYECKOW MemuuuHb»y u3faercs ¢ 2012 roma m Obn
3apeructpupoBal B Komurere nndopmanmu MuHucTepcTBa HHpOpMaIMK U 00IIeCTBEHHOTO pa3BuTHs Pecnyonukun Kazaxcran
(cBuzerenscTBO 0 perucrpamun Ne 12178-x ot 29.12.2011 1. (mepBuuHast), CBUAETEILCTBO O NepeperucTpanuu (mepeyder) Ne
KZ18VPY00058972 or 11.11.2022 1).

JKypHan npuHHMaeT ClIeyIOIINe THITBI Ty OTMKAIHH:

- 0030pHBIC CTaThU;

- Hay4HbIE CTaTbU;

- KJIMHUYECKUE CIy4aH.

KypHan cocTouT u3 pasenos:
JluteparypHble 0030pbl

* OuieHOYHbIE
* UccnenoBarensckue
* llncTpyMeHTaIbHbIE

e CucTeMaTHYECKHE
OpuruHajdbHbIe CTAThI

* DKCIIepUMEHTAIbHAS U TEOPETUIECKasi MeTUIINHA
» Kiimanueckas Meauiuaa
* OOImeCTBEHHOE 3JpaBOOXPAHEHHE

* Menuimackoe 00pa3oBaHue
Kumnuyeckue ciayyan

IeprognunocTs u3nanus — 1 pa3 B KBapTaJ.



MMOJAYA CTATbU

Crarby IPHHUMAIOTCS B AJIeKTpoHHOM (opmare (.doc / .docx) uepes caiit sxyprana kazrosmedjournal krmu.edu.kz.

[MpencraBnsemblii MaTepuan IOJDKEH SBIATbCS OPUIMHAILHBIM, HEONMYOIMKOBAHHBIM pAaHEe M HE HAXOAWTHCSA Ha
PAcCMOTPEHUH B JIPYTHX MEYAaTHBIX N3IaHUAX. PYKOIMCh MOXKET IIPEICTABIISATHCS HA Ka3aXCKOM, PyCCKOM M QHITIMHCKOM SI3BIKaX.
Tekct crareil mpoBepsieTcsi Ha HaJIW4ME IUIaruara M HEJZO0OPOCOBECTHBIX 3aMMCTBOBAHMH. MarepHabl, UCIIOIb3yeMble MpH
HalMCAHUH CTaThH, IOJDKHBI OBITH O(OPMIICHBI TOJKHBIM 00pa3oM C yKa3aHHEM CChIJIOK Ha HCTOYHMKH MH(OpMAIMN 1 TaHHBIX.

Hay4Hble cTaTby, MOCTYNMBIINE B peJaKIUIO U BO3MOXKHOTO OIyOsinKkoBaHus B JXKypHaiie, B IepBYIO O4epe b IPOXOIUT
TEXHUYECKYIO SKCIIEPTH3Y U MPOBEPSIOTCS B CHCcTeMe «AHTUILIarnar». OpUrnHaIbHOCT TEKCTa JA0JDKHA OBITH He MeHee 75 %.
OpHUrHHANBEHOCTH CKJIA/IBIBACTCS U3 CAMOLIMTUPOBAHMS, IUTHPOBAHNS M OPUTHHAIIBHOCTH TEKCTA.

TeKkcThI ¢ OpUTHHAIBHOCTBIO He MeHee 75 % NpoBepsoTCsl Ha HAIWYMe TUIaruaTa i HeJOOPOCOBECTHBIX 3aMMCTBOBaHHUH.

He nomyckaercst Mcnonb30BaHME TEXHWYECKUX MAHUITYJIALMM, HAlPABICHHBIX HA COKPHITHE IUIaruara, a TakkKe
(banbcuduKanus TaHHBIX.

[Tpn ncronp30BaHNM MHCTPYMEHTOB McKyccTBeHHOTO nHTeIniekTa (ChatGPT u 11p.) aBTOpBI TOIKHBI YIOCTOBEPHTHCS
B JIOCTOBEPHOCTH TIPEAOCTABISIEMOT0 MaTepHaa 1 yKa3aTh CTEIICHb U ()OPMY HCIIOIb30BAHMS ITUX HHCTPYMEHTOB B OITMCAHUN
METOZOJIOTHH B COOTBETCTBYIOIIEM CTPYKTYPHOM Pas3fielie CTaThH.

[Tpu3Haku crareil, HAMCAHHBIE C MTOMOIIBI0 MCKYCCTBEHHOTO MHTEIUICKTA, MOIUISKAT K 0COOOMY PacCMOTPEHHIO CO
CTOPOHBI PEAKIIUK U ITPOTPAMMBbI aHTHILIATHaT.

Penaknust xKypHasia OCTaBIISsIeT 32 COOOW MPaBO OTKJIOHUTH MOCTYMHBIIYIO PYKONHUCH TIPH BBISIBICHUH HEJOCTATOUHOM
ABTOPCKOH CaMOCTOSITEIIbHOCTH B HAIIMCAHWH CTaThH C UCIIOIb30BAHNEM HHCTPYMEHTOB MCKYCCTBEHHOTO MHTEIIICKTA.

Bce pykomucu, nocrynaromue B peAakiMio, IPOXOASAT MpoUece IBOHHOro cienoro perensuponanus (double-blind
review), Ipy KOTOPOM pEIIEH3eHTY HEM3BECTHBI JaHHbIE aBTOPA, & aBTOpaM HEM3BECTHBI JaHHbIE pelieH3eHTa(0B). Perien3npoBanne
OCYIIECTBIISIETCS B CPEIHEM B TEUCHHE 2-3 He/lellb ¢ MOMEHTA MOCTYIICHUSI CTaThbH, HO He Oosee 2 MecsIeB, B 3aBUCHMOCTH OT
IIPUHAMAEMBIX peIIeHNUH (HampasiIeHe Ha 10padO0TKy) PEIEH3eHTOM U peAaKIueH Ky pHaa.

Penaknus >xypHalia IMEeT MpaBo 3alpOCUTh UCXOAHYIO 0a3y JaHHBIX, HA OCHOBAaHUH KOTOPOH ITPOU3BOIMINCH PACUCTHI
B ClIy4asx, KOIZla BO3HHKAIOT BOIPOCHI O KayeCTBE CTATHCTHYECKON 00paboTKM. Pemakiys Taxke ocTaBisieT 3a cOOOH mpaBo
BHECCHUSI PEAAKTOPCKIX N3MEHEHMH B TEKCT, HE MCKa)KAIOIIMX CMBICIIA CTAThU.

[Tpn npuHATHY K MyONIMKAMK CTaThs Oy/eT U31aHa B OmmkaifiieM Wi MocieayromeM HoMepe KypHaia. [ kaxnoi
crarbu npucBanBaercs DOI (g posoit naenTndrKaTop 00bekTa). CTaThs pa3MeriacTces Ha caiTe XypHaila B OTKPBITOM JIOCTYIIE.

TpeOoBaHNusl K TEXHUYECKOMY 0()OPMIIEHUIO CTATHH

O0beM pyKOIIMCH OpUTHHATIBHON cTaThk 1oikeH ObITh 2000-3000 c110B He BKIIIOYast pe3ioMe, BBIpaKeHNE OI1aroJapHOCTH,
CIIMCKA MCTOYHHKA, TaOJMUIBI M pUCYHKH. CIIMCOK MCTOUYHHUKOB JUISl OPUTHHAIBHBIX CTATEH JOJDKEH BKIro4aTh 15-30 ccplIok.

JlureparypHsiil 0030p MoXxeT BKIF0YaTh 10 5000 citoB. i1 0630pOB KOIMYECTBO CCHUTOK MOXKET TOXOMUTh 10 100.

Knuangeckuii ciryuail MmoxkeT cofepakars 10 2000 cioB, He BKIIIOUAs PE3FOME U CIIUCOK TUTepaTypbl. CIIUCOK TUTEPaTypEI
JI0JDKEH BKIII04aTh He MeHee 10 1 He Gonee 20 MCTOUHHKOB.

OTtuersl 0 KOH(EPEHIMAX, KPAaTKUE COOOLICHUS W PELCH3MM Ha KHWTHM HE JOJDKHBI cozepxkarb Oonee 1500 cios.
Pyxomucn opurnHangbHBIX cTaTel JOIDKHBI IMETh CIICIYIOIINE pas3lielibl: «AHHOTanus», «BBenenue», «MeTosbl 1 MaTepualibh),
«Pesynbrareny, «O0cyxaeHne», «CIMCOK HCTOUHHKOBY.

o Teker pyxormcu mpudrom Times New Roman, kerib — 12, ¢ MEKCTpOYIHBIM HHTEpBAIOM — 1, ¢ ab3amem — 1,25.

e OpueHTanus KHIKHas (TIOPTPET) C MOISIMH CO BCEX CTOPOH 10 2,5 cM.

o TaOmuUIIBl U PUCYHKHU (MILTFOCTpALuy, rpaduku, hoTorpadun), a TaKKe MOAMUCH K HUM MPUCBHUTAIOTCS B TOM ke (aiiie,
YTO ¥ OCHOBHOM TeKcT. Ha3BaHue TabIUIIbI TOAMCHIBAIOTCS HAJl TAOIMIEH 110 IMPHHE, 3 HA3BaHUE PUCYHKOB 0/l PUCYHKaMH MO
LICHTPY. BrlpaBHNBaHUE PUCYHKOB I10 LICHTPY, TaOJIUIIEI IO MIMpHHE Oe3 ab3anHoro orctyna. Heo6xoanmo yka3aHue HCTOUHHKOB
TaOJINI] ¥ PUCYHKOB B IpUMedaHnu. [IpruMedanus qaroTcst moj| Tabauiel it pucyHKoM. B Tekcte craTbu 00s3aTenbHO CChUIAThCS
Ha TaOmuIb! ¥ pucyHKH. COKpaIIEHHs B TEKCTE «PHC.» U «Ta0J1.» HE IPUBETCTBYIOTCS, HEOOXOANMO HaOMPaTh CIOBO MOIHOCTHIO.

CTpyKTypHBIE 3JIeMeHThI CTATbH

1) Kox ynuBepcaibHoii gecaTuaHol kiaaccupukanun (namee — YJIK) momkeH OBITh IPeACTaBICH C JIEBOW CTOPOHEI
TIEPBOH CTPOKH MOTYKUPHBIM IprdToM, 12 nT. CpaBounnk no Y/IK moxere cMoTpeTs 3aech: https:/ teacode.com/online/udc/.

2) Ha cnenyrouieil crpoke c JIeBOM CTOpPOHBI yKa3biBaeTcs MeKrocylapcTBeHHbIii pyOpUKATOp HAy4YHO-
TexHn4eckoii uandopmanuu (nanee — MPHTUN) momyxupabiM mpudrom, 12 nit. MPHTU npencrapisier coboit nepapXudecKyro
KJIacCH()MKAMOHHYIO CHCTEMY C YHHBEpCAJIbHBIM TeMaTnieckuM oxBatoM. Co cnpaBouynnkoM MPHTU M0oxHO 03HAaKOMHTBCS
31eck: https://grnti.ru/.

3) Ha3BaHue cTaTbM JODKHO OBITH MO BO3MOXKHOCTH KPaTKMM, HO MH(OPMATHBHBIM M TOYHO OTPaKAIOUIUM ee
conepkanue. Crenyer n30erarb Ha3BaHUM B (popMe BOIIPOCHTENBHBIX TNPEIJIOKCHUH, a TakKe HA3BaHWH, CMBICT KOTOPBIX
MOKHO TpOYeCTh HEOJHO3HAaUHO. He paspemaercst npuMeHATh COKpaleHus (ab0peBuarypy) B Ha3BaHHUM CTaThM M aHHOTALIUH.



B TekcTe momyckaercsi MCIIONB30BAaHUE CTAaHAAPTHBIX COKparieHuil (abOpeBuarypsr). IlomHBIH TEepMHH, BMECTO KOTOPOTO
BBOIMTCSI aO0peBHaTypa, JOHKEH MPEIIeCTBOBAaTh MEPBOMY NPUMEHEHHIO NaHHOTO COKpalleHus B Tekcre. Ha3Banue crarbu
npencranigercs Ha 3-x s3p1kax (Times New Roman, momkupHsIil mpudT, mponucHBIMA OyKBaMH, KeTiTb — 12 IIT., BRIpaBHUBaHHE
— 1o cepenune). Mexnxy MPHTU u HazBaHneM cTaTby TOJDKHA OBITH OZTHA ITyCTasi CTPOKA.

4) ®amuausg U MHULHAJIBI ABTOPOB JIOJDKHBI OBITh HPECTABICHBI IOCIE OAHON MYyCTOW CTPOKH IOIYKHPHBIM
mpudTom Times New Roman, 12 nt., BeIpaBHHBaHHE — TI0 cepeanHe. KoppecrmoHaupyomii aBTop BBIIEIAETCS CUMBOIOM ().

*Koppecnonoupyrowuii asmop — OIUH U3 aBTOPOB, OTBEYAIOIINI 32 KOHTAKT W OOPATHYIO CBA3b C PEIaKIMeH KypHaa.

5) MecTo padoThl, cTpana, ropoa (Times New Roman, 12 niT., BeIpaBHHBaHuE — 10 cepenune). [lonnoe Ha3BaHMe Beex
OpraHM3aI|ii, CTPaHbl ¥ TOPOJa K KOTOPBIM OTHOCATCS aBTOPbL.  CBsI3b KaX/I0TO aBTOPA C €T0 OPraHU3aIMeil OCYIIECTBIISETCS C
MIOMOIIBIO IU(PBI BEPXHETO PErUCTpa KaK IOKA3aHO HUKE:

Obpasey

HA3BAHUE CTATbUA
JI. H. Maxaun6erkyaoBa'?', I. Anak ', M. B. XomsikoBa?, A. H. [laypenoexoBa?,
®@. K. Kosgacosa®
"HAO «Ka3zaxckuii HaIHOHAIbHBIA MEAUIMHCKUI YHUBEPCUTET UMEHH
C. [I. ActhenmusipoBa», Kazaxcran, Anmars
HYO «Kazaxcrancko-Poccuiickuii MeAUIIMHCKUI yHUBepcuTeT», Kazaxcran, AMaThbl
*Koppecnonoupyrowuii asmop

AHHOTALUA

**yuazeanue cmamou, OaHHBIE 00 ABMOPAX, AHHOMAYUSL, KTIOUesble CLO6A OONICHBL ObLMb

npe()cmaeﬂeﬂbl Ha 3-X sA36IKAX

6. KAHHOTAIUS», KAHAATIAY, «Abstract». AHHOTaIUs MPEICTABISCT COOOH KpaTkoe, HO BMECTE C TeM MaKCUMAJIbHO
“H(GOPMATHBHOE COICPIKAHUE HAYYHOU MyOnuKanuu. B aHHOTAIMK JOIDKHBI OBITh MPEICTABICHBI 11€Th, METOIBI M MaTCPHAIIBI,
3HAYMMOCTb W BBIBOJIBI UCCIICIOBAHMS. AHHOTAIMS HE NO/DKHA ObITh MeHee 100 ciioB U He normkHa npesbimark 300 ciioB. Pe-
JIAKITHsI OCTABJISICT 32 COOO0M MPaBO KOPPEKTUPOBATh TEKCT aHHOTAIIUH MPH HEOOXOMUMOCTH. [IpH cOCTaBICHUH aHIIOA3BIYHON
BEPCUH aHHOTAIMU C 3ar0JIOBKOM BO U30€XKaHHE NCKKEHUH PEKOMEH]IyeTCsI BOCIIONIB30BaAThCS TIOMOIIBIO MTPO(EeCCHOHATIBHOTO
MepeBOIYMKa. AHHOTAIUS TOJDKHA ObITh mpezcTaBieHa Ha 3-x s3bikax (Times New Roman, 12 nT., BelpaBHUBaHUE — IO HIAPH-
HE; [T0/13ar0JIOBOK — 10 CEPENIUHE).

7. Ilon aHHOTanumio nomernaercs: nmoazaronoBok «Kiouesnie cioBa», «Tyiiin cesznep», «Keywords» a nocie Hero
4-8 KITFOYEBBIX CJIOB, OTPAXKAIOMINX NPOOJIEMBI, H3ydaeMble B X0JIe UcCieJoBaHus. [JIsl KITIOYEBBIX CIIOB JKEJaTeJIbHO HCIONB30-
BaTh TEPMHUHBI U3 CITUCKA MEIUIIMHCKUX MPpeaMeTHBIX 3arojoBkoB (MeSH, Medical Subject Headings), ncrnons3yembix B Index
Medicus (www.pubmed.com) (Times New Roman, 12 nT., BelpaBHHBaHUE — 110 IITUPUHE).

8. UYepes 00ny nycmyio cmpoky 0CHOBHOI MeEKCH CIambl co Cledyloujeti CmpyKmypou.:

Bgenenmne. B pazzerne 4eTko popMyTUpYIOTCS MPEANOCHIIKH ITPOBEICHUS HCCIIeIOBAaHUs: 0003HaYaeTCs CyTh Ipoodiie-
MBI M €€ 3HAYUMOCTh. ABTOPBI JOJDKHBI 03HAKOMHUTH YUTATENsI ¢ M3ydacMOi MpoOIeMoii, KpaTko OMHCaTh, YTO M3BECTHO IO
JAHHOM TeMe, YIIOMSHYTh paOOThI, IPOBOAUBIINECS APYTHMH aBTOPaMK, 0003HAUNTh HETOCTATKU MPEIBIYIIIX UCCIICIOBAHMIA,
€CJIM TaKOBBIE HMEIOTCSI, T. €. apT'YMEHTHPOBAHHO JI0Ka3aTh YUTATEII0 HEOOXOANMOCTh NIPOBeAeHHs uccienoBanus. He ciemyer
MIPUBOJIUTH BCE pabOTHI, OMyOIIMKOBAaHHBIC MO JAHHOW TEME, JOCTATOYHO YIIOMSHYTh HanOoyee 3HAYMMbIC U3 HUX, TOJIBKO TE,
KOTOpBIC HEMTOCPEJICTBEHHO OTHOCATCS K TeMe. PeKOMEHIyeTCsl CChIIaThCs He TOJIBKO Ha OTEYECCTBEHHBIC, HO U 3apyOeiKHBIC HC-
CJIeIOBaHMS TI0 U3y4aeMOH TeMe.

B roHIe pazznena popmyaupyercs Lelb UCCIeI0BaHuUS. 3/1eCh XKe MEePEUHCISIIOTCS 3a1a4y IOCTaBICHHBIE ISl JIOCTHKE-
Hus uenn. Llens popMyaupyeTcst TakuM 00pa3oM, YTOOBI Y UUTATENIST UMENIOCh MOJTHOE MPEICTABICHUE O TOM, YTO IUTAHUPYETCS
U3 YYHTh, Y KaKUX JIMI] M C TIOMOII[bIO Kakoro MeToja. He ciiemyer BKIItOUars B 9TOT pa3/ell JaHHbIE, PE3YJIbTaThl MU 3aKIII0Ye-
HUSI, KOTOpbIE OYIyT ITpEACTaBICHBI Aajee B padoTe.




MeTonbl. Pa3nien 10mKeH BKIIIOYATh TOJIBKO TE€ METO/BI, KOTOPBIE IPEAIIONarajoch UCIOIb30BaTh HA CTaIUH TUIAHUPO-
BaHMS MPOEKTA COITIACHO OPUTHHAIBLHOMY IIPOTOKOITY HCCIEA0BaHMUs. [IOMOIHUTENBEHBIE METO/bI, HEOOXOANMOCTD IPUMEHEHHUS
KOTOPBIX BO3HHKJIA B XOJI€ BBIITOIHEHHS UCCIIECIOBAHNUS, JOIKHBI IPEACTABIATECS B paszaene «O0cykaeHne pe3ynsTaTtosy. Pas-
JIeTI TOJDKEH OBITh HAITMCAaH HACTOJIBKO MOAPOOHO, YTOOBI YUTATENIb MOT HE TOIBKO CAMOCTOSITEIEHO OIIEHUTh METO0JIOTHYECKHE
IUTIOCHI 1 MUHYCBI JAHHOTO MCCJIEIOBAHHS, HO TIPH JKEJIAHUU U BOCIIPOM3BECTH €ro. B paszene pekoMeHIyeTcs MPeACTaBIsITh
YETKOE OMMCAHNE CIIETYIONINX MOMEHTOB (BBIICIICHHIE UX B OT/ICNIBHBIE MTOAPA3/IEIbl HEOOsI3aTENIbHO): THIT CCIIEJOBAHNUS; CII0-
co0 oTbopa YyJacTHHKOB HMCCIECIOBAHUS; METOANKA MIPOBEICHIS M3MEPEHHUH; CIIOCOOBI TpeACTaBICHUS U 00pabOTKN JTaHHBIX;
9TUYECKHE TIPUHIIHIIBL

Huke nepednciasieM BHAbI HCCIEI0BAHUS

1) Tun uccnenoBanus. B naHHOM mozpaszaesne 4eTko 0003HAYaeTCs TUI MTPOBOIMMOTO MCCIIeoBaHUsA (0030p IuTepaTy-
PpBI, 00CepBaMOHHOE, SKCTICPIMEHTAIBHOE U T. 11.).

2) Cnoco6 oTbopa y4acTHHKOB HCCIIEIOBaHUSA. B 3TOM mompasaene 4eTko yKa3pIBaeTcs, KaKuM 00pa3oM OTOMpPaIiCh
TIAIMEHTH] UK J1a00paTOpHBIE KUBOTHBIE TSI HAOMIOAEHUH U 9KCTIepuMeHTOB. O003HAUAIOTCSl KPUTEPUH AT BKIIIOUYEHHS T10-
TEHINAIBHBIX YYaCTHUKOB B MCCIICIIOBAHNE M MCKITFOUCHUS U3 HETO. PEKOMEHyeTCs yKa3bIBATh T€HEPATIBHYIO COBOKYITHOCTb, U3
KOTOPOH IPOU3BOIMUTCS OTOOP yYaCTHUKOB MCCIIEA0BAHUS U Ha KOTOPYIO IOyYIEHHbBIE PE3yIbTaThl OyIyT SKCTPAIIOIUPOBATHCH.
ITpn ucronb30BaHMM B MCCIIEIOBAHMM TaKOM NMEPEMEHHOM, KaK pacoBasl WIIM 3THHUYECKAs MPUHAICKHOCTh, CIEAYET 00BsIC-
HUTb, KaK 3Ta NEPEMEHHasl OLICHWBAJIACh U KAaKO€ 3HAUCHHE HECET HCIIONb30BaHUE NaHHOM mepeMeHHOH. B oOcepBannoHHBIX
HCCIIEJOBAaHMAX CIEIYET yKa3blBaThb CIIOCOO CO3/1aHMs BBIOOPKHM (IPOCTOM CITydaiHBIN, CTpaTu(HUIHUPOBAHHBIN, CHCTEMATHYE-
CKHM, KJIACTEPHBIN, MHOTOCTYIICHYATHII U T. /I.) U apryMEHTHPOBATh BK/IIOUYEHHE B MCCICIOBAaHHE MMEHHO 3TOTO KOJIMUYECTBA
YYaCTHHUKOB. B 3KCIIEpIMEHTAIBHBIX CIEAyeT yKa3blBaTh HA HAIMYNE WM OTCYTCTBHE MPOLEAYPbl PAaHIOMU3AINN YIaCTHUKOB
nccnenoBanus. Heo6xoaumo mpeAcTaBisITh OMUCAHUE MPOLEAYpHl paHIoMu3anui. Kpome Toro, cienyeT yKas3bIBaTh, MPOBOIH-
JIach JIM TIPOIIEAypa MacKHpoBaHusl. [IpUBETCTBYIOTCS pacyeThl MUHUMAJIbHOTO HEOOXOAMMOTO 00beMa BEIOOPKH TSI TPOBEPKH
CTaTHCTHYECKHUX T'MITOTE3 MM PETPOCIICKTUBHBIN pacdyeT CTaTUCTUUECKOH MOIIHOCTH ISl OCHOBHBIX PacyeTOB.

3) Meronuka npoBeneHns n3MepeHuil. Bee nmponenypsl n3MepeHns TeX WIM UHBIX MAapaMeTpoB, cOOpa JaHHBIX, MPO-
BE/ICHHS JIEYEOHBIX MM ANArHOCTHYECKUX BMEIIATENILCTB JOJKHBI OBITH OMICAHBI HACTONIBKO JI€TATIBHO, YTOOBI HCCIIECI0OBAHNE
MOKHO OBUIO BOCIIPOM3BECTH IO HPEICTABIEHHOMY onucaHuio. [Ipn He0OOXOOMMOCTH MOXHO CIEIaTh CChUIKY Ha JETaIbHOE
OITMCAaHUE UCTIONIb3yeMOTo MeTona. Eciy nccnenoBarens UCTIONb3yeT COOCTBEHHYIO MOAM(UKALINIO PaHEE ONMCAHHOTO METO/a
WM MIPEATIaraeT HOBBIH, TO 0053aTENILHO MIPEACTABISIETCS] KPATKOE OMTMCAHKE MCIONIB3yeMOi MOAN(DHUKAIINY HIIH TIPEIaracMoro
METO/1a, a TAKXKE apIyMEHT HPOTHB HCIIONb30BAHUS OOIIETIPUHATHIX METOJOB. YKa3bIBAIOTCSI HA3BaHHS JICKAPCTBEHHBIX CPEJICTB,
XMMHYECKUX BELIECTB, 1035l M CIOCOOBI BBEACHUS IIPemnapara, IPIMEHSIEMOT0 B JAHHOM HCCIICJIOBAHUH.

4) Crioco0b1 mpeAcTaBiIeHUs U 00pabOTKM MaHHBIX. JIaHHBIA MOIpa3Ien YacTo SBISIETCS OCHOBHOW MPUYMHON IS
OTKa3a B IMyOIMKaIiy paboT Ka3aXCTaHCKUX YUEHBIX 3a pyOeskoM. OTHCHIBATh UCTIONB3yEeMbIe METOIBI 00PAaOOTKH TaHHBIX HE-
00XOMMO HACTOJIBKO MOAPOOHO, YTOOBI YHTATEINb, IMEIOIIUH TOCTYI K HCXOAHBIM JJAHHBIM, MOT IIPOBEPHUTH MOIYyUCHHBIE Pe-
3ynbTaThl. Peakims sKxypHaza MOKET B COMHUTENIBHBIX CIydasiX 3allPOCUTh Y aBTOPOB CTaThH UCXOIHBIE JaHHBIC [T IPOBEPKU
MIPE/ICTABISIEMBIX PE3YIBTATOB. PEKOMEHIYeTCs TPEACTABISTE PE3YNbTaThl ¢ COOTBETCTBYIONIMMH ITOKa3aTesIMU OMINOOK U He-
OIIPEEIEHHOCTH (JIOBEpUTEIbHBIC MHTEPBAIbI). IIpH OMMcaHWM CTATUCTUYECKUX METOOB JOJDKHBI MPUBOANTHCS CCHUIKH Ha
PYKOBOZACTBA M CHPABOYHHKH C 00513aTENIbHBIM yKa3aHHEM CTPAHHII.

5) Otryeckue npuHOUIBL. Eciu B cTaTthe COOEPIKUTCS ONMMCAHNE KCIEPHIMEHTOB Ha YEJIOBEKE, HEOOXOANMO yKa3aTb,
COOTBETCTBOBAJIA JIM 3Ta MPOIEAypa CTaHJAPTaM 3THUECKOTO KOMHUTETA, HECYIIEr0 OTBETCTBEHHOCTH 3a 3Ty CTOPOHY PabOThI
i XenbCHHKCKON Aeknaparu (1975) u mocaenyromnmmM nepecmotpaM. HemomycTiMo Ha3bIBaTh (paMUIAN M MHULIAAGI TTAITH-
€HTOB, HOMEpa UCTOPHUI O0Ne3HN, 0COOCHHO €CIH CTaThs COMPOBOXKIACTCS WILTIOCTpauIMuy Wi (potorpadusmvu. [Ipu ucmons-
30BaHUM B UCCJICOBAHMH JIAOOPATOPHBIX KUBOTHBIX HEOOXOAMMO YKa3bIBaTh BUJ M KOJHMUYECTBO KUBOTHBIX, IPHMEHSIBIIHECS
METOJBI MX 00€300/IMBaHNS M YMEPIIBICHUS B COOTBETCTBUU C NIPABWIIAMH, IPUHATBIMH B YUPEXKJICHUH, PEKOMCHIALUSIMH Ha-
LIHOHAJILHOTO COBETA 110 NCCIIEJOBAHNAM WX ICHCTBYIOINM 3aKOHOATEIECTBOM.

Pe3yabrarel. Pazgen npeqHasHadeH TONBKO [UIS MIPEACTABICHUSI OCHOBHBIX PE3YyJIbTaTOB MCCIIEA0BaHUs. Pe3ynbrarsl,
TIOJTy4EHHBIE B XOZI€ JAHHOTO MCCIICIOBAHMS, HE CPABHUBAIOTCA C PE3yNbTaTaMU aHAJIOTUYHBIX MCCIEIOBAaHNH JAPyTUX aBTOPOB
1 He 00CYXKIAI0TCs.

Pe3ynbrarhl cleyeT MpeACTaBIsATh B TEKCTE, TAOMHMIAX U PUCYHKaX B IOTMYECKOH MOCIIEI0BATEIbHOCTH UCXOS U3 OUe-
pEeIHOCTH LieNel 1 3a7a4 uccnenoBanus. He pekomeHayeTcst 1yOnupoBaTh B TEKCTE PE3ysbTaThl, IPEACTABICHHBIE B TA0MUIIAX
WIA Ha pUCYHKaX ¥ Ha00OpOT.

EnuHuts! m3MepeHns JatoTcs B cOOTBETCTBHU ¢ MeskayHapoaHoi cucremoii eqxunun CH.

Hudposoii MaTepuas — NpeacTaBIsAeTCs, KaK IPABUIIO, B BUJIE TAOIHNI], PACHONATAIOIINXCS B BEPTHKAJIBHOM HaIpaB-
neHnu nucta. OHU TOJKHBI UIMETh HAa3BaHME, 3ar0JIOBKH rpad TOKHBI TOYHO COOTBETCTBOBATH MX cojepkaHmuio. MimocTpa-
uuH (poTtorpaduu, pUCYHKH, YEPTEXKH U T. JI.) — TOIDKHBI IMETh MOPSAKOBBIN HOMEpP, HAMMEHOBAHNE, COACPIKAaTh OOBSICHEHHE
BCEX KPUBBIX, OyKB, IU(P ¥ APYTUX YCIOBHBIX 0003HAUCHUM, CBEICHNSI 00 YBEIMUCHNH, METO/IE OKPACKH WM UMIIPETHAILINN
Marepuana. JJaHHbIe pHCYHKOB HE JJOJKHBI TIOBTOPSITH JJaHHBIE Ta0nu1. KadecTBO MILTIOCTpAIUii JOHKHO 00€CIeYnBaTh UX YeT-



KO€ BOCIIPOM3BeAeHHE, POoTOrpadiy JOIKHBI OBITh KOHTPACTHBIMHU, YEPHO-O0EIIBIMI WM IIBETHBIMU. Ha kasknoil minmoctpanyun
CTaBUTCS TIOPSAIKOBBIM HOMEp, Ha3BaHWE M CChUIKAa Ha MCTOYHHUK. DoTorpadun aBTOpaMm HE BO3Bpamarorcs. B anarpammax u
rpadukax JOHKHBI OBITh YETKO TOIMCAHBI OCH U 3HAUCHHUS ITaHHBIX.

OO0cy:kaeHne pe3yIbTaToB. B CTaThsX, ONUCHIBAIONINX OPUTHHAIBHBIE UCCICAOBAHUS, JAHHBIN pa3/esl HAYMHACTCS
¢ kpaTkoro (ue 6omee 2-3 mpeANIoKEeHUI) MPEACTAaBICHUSI OCHOBHBIX PE3yJIbTaTOB HccienoBaHms. OCHOBHBIMHU pe3ylbTaTaMu
CUHUTAIOTCA T€, YTO COOTBETCTBYIOT LIEJISIM U 3aJja4aM uccieoBanus. He cTonT akiieHTHpOBaTh BHUMAHHE HA TIOOOYHBIX PE3yIlb-
TaTax TOJIBKO MOTOMY, YTO IPH MPOBEPKE CTATHCTHUECKUX TMIIOTE3 OBUTH BBISBICHBI CTATHCTHUYECKH 3HAYMMBbIC paznnuns. He
ClIelyeT MOBTOPATH B JAHHOM pasZielie MaTepHal, KOTOPBI y)ke ObUT OomucaH B pas3aenax «Beenenue» un «Metoap». Heobxomm-
MO BBIJICITUTH HOBBIE M Ba)KHBIE ACTIEKThI NCCIIEJOBAHNUS |, YTO HE MEHEE Ba)KHO, MOIBITATHCSI OOBSACHUTH TIPHYMHBI MOTYyYEHHS
MMEHHO TakKuX pe3yibTatoB. CiemyeT KpUTHUECKH OMMCATh MMEIOIINECs] HEJOCTATKU JaHHOTO MCCIEIOBaHMs, 0COOCHHO €Cin
OHH CHOCOOHBI 0Ka3aTh CYIIECTBEHHOE BIMSHHE Ha IOMyUYCHHBIE PE3yIbTaThl MM UX MHTeprperanuio. Kpome Toro, ciemyer
OTMETHUTB CHIIbHBIE CTOPOHBI UCCIECAOBAHMUS MM YE€M OHO JIydIlle Jpyrux Mo JaHHoW Teme. OOCyXIeHHe TOCTOMHCTB U HEN0-
CTaTKOB MCCIIEOBAHUS SIBISICTCSI BXKHON YACTHIO pa3ziena U MPU3BAaHO MOMOYb YUTATENI0 B MHTEPIPETAIMN MTOTYYEHHBIX pe-
3y/lbTaToB. B paszaene onuckiBacTcsl, Kak MOMyYEHHBIE B XO/I€ JAHHOTO HCCIIEIOBAHUS PE3YIIBTAThl COOTHOCSTCA C Pe3yIbTaTaMu
AHAJOTUYHBIX MCCIIEN0BAHUH, IPOBOJUMBIX APYTUMH aBTOpaMH. BMECTO MpOCTOTro ynmoOMUHAHUS NPEIBIAYINNX UCCIEOBaHNI
CJIE/LyeT MBITAThCsl O0BACHUTD, IIOYEMY ITOYICHHBIE PE3YIIbTaThl OTAMYAIOTCS MM HE OTIINYAIOTCS OT PE3YIIBTATOB, TOTY4IEeHHBIX
JPYTHMH aBTOPaMH.

BbI1BOIBI HEOOXOAMMO J1eN1aTh UCXO/S U3 I NCCIeI0BaHNs, 30eras HeOOOCHOBAHHBIX 3asIBICHNI U BBIBOJIOB, KOTO-
pBIE HE CIIEAYIOT U3 MPEICTABICHHBIX HAOMIOAEHNH HiH pacueToB. Hampumep, He CTOUT AenaTh BBIBOABI 00 SKOHOMHYECKOH 1ie-
J1€CO00pPa3HOCTH MPUMEHEHHUS] HOBOTO METO/1a JIEIEHHsSI MAIMEHTOB C 3a00JICBaHUEM «X», €CIIN B CTaThe HE MPUBOANTCS aHAIN3
CPaBHUTEIHHON 3KOHOMHUYECKOH 3 (HEKTHBHOCTH.

9. budaunorpaguyeckue 1anHbie / CIUCOK MCTOYHMKOB TOJDKEH MPEACTABIATE COO0 KpaTkoe bubmuorpadudeckoe
onmcanue UTHpyeMbix padot B coorBercTBur ¢ [OCT 7.1. — 2003 «bubmuorpadudeckas 3annck. bubnamorpaduyaeckoe omm-
canme. OOmue TpeOOBaHUS W TpaBUIa COCTABICHU». bubanorpaguueckne CChUIKM B TEKCTE JAIOTCS B KBAJAPATHBIX CKOOKax
uQpamMn B COOTBETCTBUU CO CIIMCKOM JIMTEPATyphl, B KOTOPOM IUTHPYEMbIE paOOThI MEPEUNCISIFOTCS: OTCUYECTBEHHBIE, 3apy-
6exHble. DaMITIKM HHOCTPAHHBIX aBTOPOB MPUBOJSTCS B OPUTMHAIBHOHN TpaHCKpHUNIINK. HexxenarebHO CChIIaThCs Ha PE3IoMe
JIOKJIA/IOB, Ta3eTHBIC MyOIMKAIINH, HEOTyOIMKOBAaHHBIC HAOMIONCHUS M JTUYHBIE cO00meHN. CChIIKH TOJKHBI OBITh CBEPEHBI
aBTOPAMH PYKOIHCH C OPUTHHAIIBHBIMU JIOKyMEHTaMH.

Crucky UCTOYHUKOB mpescTasisitores B JIBY X BapuaHTax:

1) NcrouynnkaMu Ha OpUTHHANEHOM si3bIKe B cooTrBeTcTBHM ¢ [OCT 7.1. — 2003.

2) B TpancnuTeparii 6yKBaMy JJaTHHCKOTO ayihaBUTA C IEPEBOIOM HUCTOUHUKOB ITyOIMKAIIH Ha aHTTIMHCKHUHN s36IK. Ha
caiite http://www.translit.ru MO>xHO GeCIUTaTHO BOCIIONB30BaThCS MPOTPAMMOI TPAHCIUTEPAITUH PYyCCKOTO TEKCTa B JIATHHHILY
(Bapmant BGN mu BSI). Ipu TpancnuTepanmy TeKCTa Ha Ka3aXCKOM SI3bIKE HEOOXOANMO BPYUHYIO PEIaKTHPOBATh, COOMIOMas
CIEYIOLIMH MOPAIOK:

o=a H=n
i=1 y=u
0=0 y=u
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Introduction. The section clearly states the prerequisites for the research: the essence of the problem and its significance
are indicated. Authors should familiarize the reader with the problem being studied, briefly describe what is known on this topic,
mention work carried out by other authors, identify the shortcomings of previous studies, if any, i.e., convincingly prove to
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Methods. The section should include only those methods that were intended to be used at the planning stage of the
project according to the original study protocol. Additional methods, the need for which arose during the study, should be
presented in the «Discussion of results» section. The section should be written in such detail that the reader can not only
independently evaluate the methodological pros and cons of this study, but, if desired, reproduce it. It is recommended to provide
a clear description of the following points in this section (it is not necessary to separate them into different subsections): type
of study; method of selecting study participants; measurement technique; methods of data presentation and processing; ethical
principles.

The following are the types of research:

1. Type of study. This subsection clearly identifies the type of study being conducted (literature review, observational,
experimental, etc.).

2. Method of selecting study participants. This subsection clearly states how patients or laboratory animals were selected
for observations and experiments. Criteria for inclusion and exclusion of potential participants in the study are outlined. It is
recommended to indicate the population from which the study participants are selected and to which the results obtained will be
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what the implications of using the variable are. Observational studies should indicate the method of sampling (simple random,
stratified, systematic, cluster, multistage, etc.) and justify the inclusion of this particular number of participants in the study.
In experimental studies, the presence or absence of a randomization procedure for study participants should be indicated. A
description of the randomization procedure must be provided. In addition, it should be indicated whether a masking procedure
was performed. Calculations of the minimum required sample size for testing statistical hypotheses or retrospective calculations
of statistical power for basic calculations are encouraged.

3. Measurement technique. All procedures for measuring certain parameters, collecting data, conducting therapeutic or
diagnostic interventions must be described in such detail that the study can be reproduced according to the description provided.
If necessary, you can make a link to a detailed description of the method used. If the researcher uses their own modification of a
previously described method or proposes a new one, then a brief description of the modification used or the proposed method, as
well as an argument against the use of generally accepted methods, must be provided. The names of drugs, chemical substances,
doses and methods of administration of the drug used in this study are indicated.

4. Methods of presenting and processing data. This subsection is often the main reason for refusal to publish works of
Kazakhstani researchers abroad. The data processing methods used must be described in such detail that a reader with access
to the original data can verify the results obtained. The editors of the Journal may, in doubtful cases, request initial data from
the authors of the article to verify the results presented. It is recommended that results be presented with appropriate measures
of error and uncertainty (confidence intervals). When describing statistical methods, references to manuals and reference books
must be provided with the obligatory indication of pages.

5. Ethical principles. If the article describes human experiments, it must be stated whether the procedure was in
accordance with the standards of the ethical committee responsible for that aspect of the work or with the Declaration of Helsinki
(1975) and subsequent revisions. It is unacceptable to mention the names and initials of patients, or the numbers of medical
records, especially if the article is accompanied by illustrations or photographs. When laboratory animals are used in research, it
is necessary to indicate the type and number of animals, the methods used to anesthetize them and kill them in accordance with
the rules adopted by the institution, the recommendations of the national research council or current legislation.

Results. This section is intended to present the main results of the study only. The results obtained in this study are not
compared with the results of similar studies by other authors and are not discussed.

The results should be presented in text, tables and figures in a logical sequence based on the order of the goals and
objectives of the study. It is not recommended to duplicate in the text the results presented in tables or figures and vice versa.

Units of measurement are given in accordance with the International System of Units SI.

Digital material is presented, as a rule, in the form of tables located in the vertical direction of the sheet. They must
have a title, and the column headings must exactly correspond to their content. Illustrations (photos, drawings, etc.) must have a
serial number, name, contain an explanation of all curves, letters, numbers and other symbols, information about magnification,
method of painting or impregnation of the material. The data in the figures should not repeat the data in the tables. The quality of
illustrations must ensure their clear reproduction; photographs must be contrasting, black and white or colored. Each illustration
is given a serial number, title and a link to the source. Photos are not returned to the authors. Charts and graphs should clearly
label the axes and data values.



The discussion of the results. In articles describing original research, this section begins with a brief (no more than
2-3 sentences) presentation of the main research results. Main conclusions corresponding to the goal and objectives of the
study. There is no need to focus on secondary results just because statistically significant differences were identified when
testing statistical hypotheses. This section should not repeat material that has already been described in the Introduction and
Methods sections. It is necessary to identify new and important aspects of research and, equally important, explain the reason
for obtaining such results. Limitations of this study should be considered, especially if they may have a significant impact on the
results obtained or their interpretation. Additionally, the strengths of the study or how it is better than others on the topic should
be noted. Discussion of the strengths and weaknesses of the study is an important part of the section and is intended to help the
reader obtain real results. In the conclusion section, the results obtained from this study are compared with the results of similar
studies conducted by other authors. Instead of simply mentioning previous studies, an attempt should be made to explain why
the results obtained are different or the same as those obtained by other authors.

Conclusions must be drawn away from the objectives of the study, avoiding unsubstantiated statements and conclusions
that do not follow from the presented results or calculations. For example, one should not draw conclusions about the economic
feasibility of using a new method of treating patients with disease «X» if the article does not provide a comparative cost-
effectiveness analysis.

9. Bibliographic data / List of sources should be a brief bibliographic description of the cited works in accordance
with TOCT 7.1. — 2003 “Bibliographic record. Bibliographic description. General requirements and rules of compilation.”
Bibliographical references in the text are given in square brackets in numbers in accordance with the bibliography, which lists
the cited works: national, foreign. The names of foreign authors are given in the original transcription. It is not advisable to refer
to abstracts of reports, newspaper publications, unpublished observations and personal communications. References must be
verified by the authors of the manuscript with the original documents.

Lists of sources are presented in TWO versions:

1) Sources in the original language in accordance with TOCT 7.1. — 2003.

2) Transliterated in letters of the Latin alphabet with translation of publication sources into English. On the website http://
www.translit.ru a free program for transliterating Russian text into Latin (BGN or BSI option) can be used. When transliterating
text in Kazakh, it is necessary to manually edit it, following the order:

o=a H
=i y
e=0 %
K=k

I
e e B



Sample:

References
1. Plummer M., de Martel C., Vignat J. et al. Global burden of cancers attributable to infections in 2012: a synthetic
analysis // Lancet Glob Health. —2016. — Vol. 4(9). — P. 9-16.
2. Bray F. J. Ferlay 1., Soerjomataram R. L., Siegel L. A., Torre A. Jemal Global cancer statistics 2018: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185 countries // CA Cancer J Clin. — 2018. — Vol.
68(6). — P. 394-424. — DOI: 10.3322/caac.21492.
3. Kysnenos O. E., Jlsumukos C. A. JlabopaTtopHble HCCIIEAOBaHHS B KIIMHUKE: yueOHOe mocodue st COIL. — Usn. 2-e,
crepeorunnoe. — Cankr-IlerepOypr: Jlans, 2023. — 500 c.
4. blmeipric O., Coipaiisin C., Admomna H., EpkenoBa H. Artemisia schrenkiana Ledeb ecimamik CBIFBIHABICHIHBIH
IMa0eTTIK aK ereyKyHphIKTap/IblH MHCYINH, Toko3a skone HOMA-IR capeicy nenreiiine acepi 3eprrey // Actana
MeIUIUHAIBIK KypHAIBL — 2020. — T. 106. — No 4. 257-265 6.
5. Radiology Applications Search [Electronic source] // Apprecs [Website]. — 2022. — URL: https://apprecs.com/
108/496220844/radiology-select?os=android (Accessed: 06.03.2024).

References
1. Plummer, M. et al. (2016). Global burden of cancers attributable to infections in 2012: a synthetic analysis. Lancet
Glob Health, 4(9), 9-16.
2. Bray, F. et al. (2018). Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries. CA A Cancer Journal for Clinicians, 68(6), 394-424. DOI: 10.3322/caac.21492.
3. Kuznecov, O. E., Lalikov, S. A. (2023). Laboratornye issledovaniya v klinike: uchebnoe posobie dlya SOP. Izdanie
vtroe, stereotipnoe, Saint Petersburg: Lan', 500 p. (In Russian).
4. Ydyrys A., Syrajyl S., Abdolla N., Erkenova N. (2020). Artemisia schrenkiana Ledeb osimdik sygyndysynyn
diabettik ak egeukujryktardyn insulin, gljukoza zhane HOMA-IR sarysu dengejine aserin zertteu. Astana medical
journals, 106(4), 257-265. (In Kazakh).
5. Radiology Applications Search. (2022). Apprecs [ Website]. Retrieved March 6, 2024, from https://apprecs.com/
108/496220844/radiology-select?os=android.

10. Information about the authors. Full information about the authors is indicated in 3 languages at the end of the
article: last name, first name and patronymic (if available) of the author(s), academic degree, academic title, position (or student
status), name of organization, email, ORCID if available.

11. Conflict of interest. Authors must indicate the absence or presence of potential conflicts of interest that require
disclosure in this article.

12. Financing. If there is financial support, information about the source of funding (grants, government programs,

projects, etc.) is indicated.

Contacts

Publisher:

NEI “Kazakh-Russianmedical university”
8th floor, room 804.

tel. +7-727-279-29-78

e-mail: journal@medkrmu.kz



JIU3AMH, BEPCTKA,
JOINEYATHASA NOAI'OTOBKA, IEYATDH
TOO «M3IATEJBCKHM JIOM «SEVEN MASS MEDIA»
050012, Pecrry6muka Kaszaxcran
r. Anmartsl, yi. Kaban6aii 6ateipa, 121
Ten.: +7 727 226 26 79
info@sciencemedicine.kz





