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ITPUMEHEHUE ®OJIJIMCTATUHA JIA ITPOTHO3MPOBAHUW A
PUCKA JTUABETA 2 TUITA
OBJIACTH TEXHUKH

B nanHOM JOKYMEHTE NIPEACTAaBJICHBI HOBBIC CPEACTBA AJId OLUCHKU pUCKaA /:[Ha6era 2 Tuna
C Xopomeﬁ HpOFHOCTPILIeCKOﬁ SHAYUMOCTBIO 3a 4YE€TBIPE roJa A0 Ha4daja 3a00J€BaHUsT C
MMPUMCHCHUEM d)OJ'[.]'[I/ICTaTI/IHa B Ka4€CTBC MapKepa B MOACIIH, BKJIFOYAIOIIEH TPHU HU3BECTHBIX

OroMapkepa KpoBu Uil nuadera 2 tuna, Bkiro4das Hb A1, mpouHcysud u C-nienTu.
IMPEATTIOCBIJIKU U3OBPETEHU A

AbcomoTHoe rodajJbHOe SKOHOMUYECKoe OpeMst quadeTa 1o OLeHKaM yBennduTes ¢ 1,3
Tpuiuinona nosutapos CIIA B 2015 roay mo 2,5 Tprunona nomapos (2,4-2,6) x 2030 roay, 4ro
cocrasnser 2,2% muposoro BBII!. Tonbko B CIIIA cpemHue MeTUIMHCKUE PacXOfibl MAllUeHTa
C OIUarHOCTHPOBAHHBIM MUabEeTOM COCTaBISIOT 16752 monnmapa, 4To B MPUOIU3UTENBHO 2,3 pasa
BBILIIE, YEM PACXOABI B OTCYTCTBUE AuadeTa. B HEKOTOPBIX cUCTEMax 3APaBOOXPAHEHHUS YXOII 32

nalyieHTaMu ¢ 1uadeToM cocTasisieT 25% Bcex 3aTpar.

Huaber 2 tuna (T2D)MOXHO NMpenoTBPaTUTh MOCPENCTBOM H3MEHEHHs oOpas3a >KH3HH,
€CNM BBIABUTb PUCK 3a00J€BaHUsA Ha JOCTATOUHO paHHeil craguul’l. B HacTosimiee Bpems auis
OLIEHKH PHUCKOB nualdeTra HCIONB3YIOTCS MEePOPANbHbIA TECT B OTHOIIEHUH TOJIEPAHTHOCTH K
rimokose (OGTT) u onpenenenue ypoBHS IIIOKO3bI B TuiasMe Kpoeu Haromak (FPG). Oxnako
MOMEHTY BbISIBJICHUS] aHOMAJIbHBIX YPOBHEH MIIIOKO3bI TUA0ET U a’ke €ro OCJIOKHEHHUS] MOTYT YiKe
pasButbcs. Kpome Toro, nuaber sBIsieTCs] CUCTEMHBIM 3a00JIEBAHMEM U MOXKET NMPHBOIUTH K
U3MEHEHUSIM HECKOJIbKUX MOKa3aTeleil KPOBH, UTO 1E€1aeT COMHUTENbHON OIIEHKY pHUCKa quadeTa,
OCHOBAaHHYIO TOJIbKO HAa ONpENENCHHH YPOBHS TJIOKO3bl. TeM He MeHee, B COBPEMEHHOH
KJIMHAYECKON MpPAKTUKE MOTEHIUAJIBHBIA AUarHo3 nuadera OLEHWUBAETCS HCKIFYHUTENIBHO IO
U3MEPEHUSIM YPOBHSI IIIFOKO3bI: Y MAIlEeHTa JHOO0 BBICOKHE YPOBHH IIFOKO3bI B KPOBH (1nabeTuk),
aud0 HOpMaJIbHBbIE YPOBHU TJIFOKO3bI (He nauadertuk). OgHako cpemu "HenUaOETHKOB" KaKIbIi
WHJIMBUI MOXKET XapaKTePH30BaThCs Pa3HBIMHU YPOBHSMH PHCKA Pa3BUTHS AuadeTa B Oyayliem,
KOTOpbIE B HACTOsIIIEE BpeMsl HeJb3s1 3(p(EeKTHBHO OIIEHUTh MOCPEACTBOM JOCTYITHBIX METOIUK H
U3MepeHuil ypoBHs Ouonorndeckux MmapkepoB. [loaTomy OBUIO COYTEHO IENecOOOpa3HbIM
OLIEHNBATh PUCK nuadera 2 THMa ¢ MOMOIIBI0 MHOTOMEPHBIX HMHIMBUAYATU3UPOBAHHBIX LKA

pHCKa.

B Hacrosimem oTdere M MCCIEAOBAHUHM ABTOP HACTOSIIETO M300peTeHHs] cooOImaeT o
pa3paboTKe CPEenCTB A KJIACTepU3aLMN HHINBUAYYMOB Oe3 nmuadera B pa3Hble TPYIIbI PHCKA,

BKJIIOYAsh pas3iuuHble Omomapkepbl. Kpome TOro, aBTop HacTOsIEro HU300peTeHHs CO3Jal
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MAaTEMATHYCCKYO MOA€CJIb, C TIOMOIIBIO KOTOpOfI MOKHO TOYHO NPECACKA3bIBATh PUCKN }]I/Ia6eTa.

bru10o 0OHapyKeHO, 4TO (POJUTUCTATHH MOXKHO UCIIONIB30BATh B KAUeCTBE OMOMapKepa s
paHHel! MUAarHOCTHKHU auadera 2 THUIMA, MPUMEHEHHE KOTOPOro MPEAyCMaTpPUBAETCS B JAaHHOM
nokymenre. Kpome TOro, B JaHHOM MAOKYMEHTE PACKPBIT CIOCOO COCTaBJIEHHs] MNPOdUIL

OroMapkepoB JUIsI paHHETO IMPOrHO3UPOBaHMs Arabera 2 TUIA y 4eloBeKa.
KPATKOE OITMCAHUE ' PAOUYECKUX MATEPUAJIOB

@ur. 1. Cekpeuuss QoyMCTaTHHA KJIETKAMH TME€YEHU KOHTPOJMPYETCS KOMILIEKCOM

GCKR-GCK.
@ur. 2.  Knacrepusanus o KOropTam nporpeccupoBanus quadera.

@ur. 3. BaxHOCTh mATH TNepeMeHHbIX ((OJIIMCTATHH IUJIa3Mbl KPOBH, NMPOHHCYJIUH,
uHcyimH, C-nentuy, ucxonHelid ypoBeHb HbA1c) u BeIOOp nepemeHHbIX (Dwur.

3A, 3B, 3C).

@ur. 4. O¢pdekTHBHOCTP W BaNUAALUsl YeThIPEX MOIeNeH JJsl OLEHKH pPHCKa

3a0oneBaeMOCTH AMA0ETOM 2 THUIIA B KOTOPTE B TEUEHHE 4 JIET.

@ur. 5. Kpusas ROC seiOpannoii monenu (NNET) ¢ uerslppms Omnomapkepamu 10-

IIPOXOIHOM NEPEKPECTHON BAIUIALINH.

Tabmuma 1. AUC ROC 10-mpoxomHOll mepekpecTHONW BaluAallUd C Pa3sHBIMH

HePEeMEHHbIMU Pa3HBIMU CIIOCOOAMU.

Tabmuma 2.  O¢dexkTuBHOCT Kaxknoro kimacrepa ¢ 10-mpoXomHOW NepeKpecTHOM

BaJIUOALIAEH.

Tabnuna 3.  Cpasaenue moneneit AUC ¢ ¢onauctaTiHOM u 0e3 Hero IJisi KakIoro

KJiacca.
INHOAPOBHOE OITMCAHHE

Hacrosimee n3o0peTeHne OCHOBAaHO Ha OCO3HAHUU aBTOPOM H300peTeHust Toro $pakTa, 4To
dosmcTaTUH sBISETCS OMOMapKepPOM BBICOKOTO PHUCKA KPATKOCPOUYHOTO pa3BuTHs nuadera 2

TUMA y YEJIOBEKA.

Hacrosimee wu300peTeHne, COOTBETCTBEHHO, OTHOCHUTCS K JHArHOCTHKE W/WIH
MIPOTHO3UPOBAHMIO BBICOKOTO PHCKAa Pa3BUTHs Anadera 2 Tuma Uisl OTASIBHOTO YeIOBeKa B
TEUEHHE KOPOTKOI0 MEPUOa BPEMEHH, COCTABJISIIOLIETO MeHee ueM 10 jeT, Hanpumep, MeHee YeM
9 net, MeHee 4yeM 8 JIeT, MEHee ueM 7/ JieT, MeHee yeM O JIeT, MeHee 4eM 5 JIeT Uk MeHee 4yeM 4

rofia, €Clii €ro WiH €€ COCTOsHue ocraercsi Oe3 yeueHHus. OcoObIM NPEHMYLIECTBOM paHHEN
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AUarHoCTHUKHU W/ U MNPOTrHO3UPOBAHUS ABJIACTCA BO3MOXXHOCTH NPECAOTBPATUTE BO3ZHUKHOBCHUEC

3a005eBaHMs MOCPENCTBOM NPOPHIAKTHUECKOTO JICUSHHS.

CJ'IeI[OBaTeJ'IbHO, B IICPBOM BAPHUAHTE OCYLICCTBJICHUA U ACIICKTEC HACTOALECTO I/I306peTeHI/I$I
I'IOI[pO6HO OmUCaHO MPUMEHEHHUE (I)OJ'IJ'II/ICTaTI/IHa B Ka4E€CTBEC 61/10Map1<epa B CII0CO0€E AUarHoCTHUKHU

BBICOKOT'O PUCKa KPATKOCPOUHOTO pa3BUTHs Anadera 2 THIA Y YeJIOBEKa.

B ngpyrom acmekre mepBOro BapHaHTa OCYIIECTBJICHHMS K aCMEKTa HACTOSIIErO
n300peTeHus moapoOHO ONMUCaHO NMPUMEHeHHe (POJUTMCTATHHA B Ka4eCTBe OMOMapKepa B criocode

NPOTHO3MPOBAHUS BBICOKOT'O PUCKA KPATKOCPOUHOTO Pa3BUTHs Auabera 2 THIA y 4eJIOBEKa.

B ogHOM BapmaHTe OCYLIECTBICHHS MEPBOrO aCMeKTa MOAPOOHO OMUCAHO MPUMEHEHUE
(doyucTaTUHA B COOTBETCTBUH C MEPBHIM BAPHAHTOM OCYIIECTBIIEHUS, T CIIOCO0 TMArHOCTUKH
W/WTH TIPOTHO3UPOBAHHUSI BBICOKOT'O PUCKA KPATKOCPOUHOTO Pa3BUTHUS AradeTa 2 THUIIA Y YeJIOBEKa
npeayCMaTpUBaeT BBICOKHI pPHUCK pa3BuTHs nquabera 2 Tuma depes MeHee yem 10 e,
MPEANOUYTUTENBHO Yepe3 MeHee 4eM 9 JIeT, MeHee ueM 8 JIeT, MeHee ueM / JIET, MeHee YeM O JIET,

MeHee YeM S JieT Wik MeHee YeM 4 roja.

B omgHOM BapmaHTe OCYLIECTBIEHHS IEPBOrO aclekTa MOAPOOHO OMHUCAHO MPUMEHEHUE
¢osmcTaTiHA B COOTBETCTBUU C JFOOBIM MPEABIAYILIINM BAPUAHTOM OCYIECTBIEHHS], II€ CIIOCO0
IMAarHOCTHKH W/WIIM MPOTHO3UPOBAHUS BBICOKOTO PHCKAa KPAaTKOCPOYHOIO pa3BUTHs auadera 2
TUIA Y YeJIOBeKAa BKJIKOYAET KJIACTEPHU3ALMI0 METONOM k-CpeaHuX A OLIEHKH YPOBHEH pucka
nporpeccupoBanus AuadeTa 2 THNa ¢ MPUMEHEHUEM IO MeHbIIeH Mepe OJHOTO AOTIOJIHUTEIbHOTO
Ouomapkepa, BBIOpaHHOTO M3 UCXOMHOTO ypoBHst HbA ¢, mponncynuHa, C-nentuna win HbA ¢
yepe3 48 mecsleB, NPEANOYTUTEIbHO MO MEHbLIEH Mepe IBYX, IO MEHbIIed Mepe 3 WU IO
MEHbLIeH Mepe 4 MOMOJHUTENbHBIX OHOMAapKEepOB, BHIOPAHHBIX M3 UCXOMHOTO ypoBHs HbA|c,

npounncyianHa, C-nenruna i Hb A1 uepes 48 mecsines.

B onHOM BapuaHTe OCYLIECTBJIEHHsI MEPBOrO acleKkTa MOoApOOHO OMHMCAHO MPHUMEHEHHUE
domnucratiHa MO JIOOOMY U3 TMPEIbINYIIUX BAPUAHTOB OCYINECTBJICHHS, TNE CIIOCO0
AUArHOCTUKU I/I/I/I.]'II/I MNPOTrHO3UPOBAHNSA BBICOKOI'O pUCKAa KPAaTKOCPOUYHOTO PA3BUTHA I[I/Ia,6eTa 2
TUTA Yy YeJIOBEKAa BKJIFOYAET OIEHKY IOCTYIMHBIX OMOMAapKepOB MOCPENCTBOM PEKYPCHUBHOTO

HUCKJIFOUCHUSA IPU3HAKOB U1 TTIOCTPOCHUSA MOACIIN ITPOTrHO3UPOBAHUSA PUCKA.

B onHOM BapuaHTe OCYLIECTBJIEHHs MEPBOrO acleKkTa MOAPOOHO OMHUCAHO MPHUMEHEHHUE
domnucratiHa MO JIOOOMY U3 TMPENbIIyIIHX BAaPUAHTOB OCYINECTBIEHUS, TINe CIIOCO0
AUArHOCTUKHU I/I/I/IJ'II/I MNPOTrHO3UPOBAHNS BBICOKOI'O pHUCKAa KPATKOCPOYHOTO PA3BUTUSA I[I/Ia6eTa 2
TUIIA Y Y€JIOBEKA BKJIKOYACT U3MEPCHUE ypOBHefI (1)OJ'IJ'II/ICTaTI/IHa B KPOBH YKA3aHHOI'O Y€JIOBEKA U

IO MEHbIIEH Mepe OHOrO JONOJHUTEIBHOrO OMOMapkepa, BBIOPAHHOTO U3 UCXOAHOTO YPOBHS
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HbAi., npouncynuna, C-nentuna i HbA)c uepes 48 mecsueB, U cCpaBHEHHE H3MEPEHHBIX
YPOBHE B KPOBH C MOZI€JIbHBIM 3HAUYE€HNUEM, OCHOBAHHBIM Ha YCPEHEHHBIX 3HAYEHUSIX YPOBHSI B
KPOBHU ISl TPYMIIBI JIFOJEH, XapaKTepU3YIOLINXCs BBICOKUM PUCKOM pPa3BUTHUA quadera 2 Tuma
yepe3 MeHee 4eM 10 JieT, mpeanodYTuTeNbHO Yepes3 MeHee 4eM S JIeT HiIi 001ee MpeAnoUTHTENbHO

4yepe3 MeHee 4eM 4 roja.

B onHOM BapuaHTe OCYLIECTBIIEHHs MEPBOTO aCIeKTa MOAPOOHO ONMHMCAHO NMPHMEHEHUE
¢dommucratuHa MO MOOOMY M3 NPEABIAYLINX BapUAHTOB OCYIUECTBJIEHMS, TAE CHOCO0
IMArHOCTHKH W/WIIU MPOTHO3HUPOBAHUS BBICOKOTO PHCKa KPATKOCPOYHOTO pa3BuTHs nuabera 2
TUMA Yy YEJIOBEKA BKJIIOYAET U3MEPEHUE YPOBHEHN B KPOBU 10 MEHbILEH Mepe ABYX, 10 MEHbLIEH
Mepe 3 WIM 1O MeHbIIeH Mepe 4 TONMOJHHUTENbHBIX OMOMApKEpPOB, BBHIOPAHHBIX M3 MCXOITHOTO

ypoBHsi HbA ¢, mpouncynuna, C-nenruna v HbA 1 yepes 48 mecsinies.

B onHOM BapuaHTe OCYLIECTBJIEHHsI MEPBOrO acleKTa MOoAPOOHO OMHMCAHO MPHUMEHEHHUE
domnucratiHa MO JIOOOMY W3 TMPEObINYIIUX BAaPUAHTOB OCYINECTBJICHHS, TNE CIIOCO0
AUArHOCTUKU I/I/I/I.]'II/I MNPOTrHO3UPOBAHNSA BBICOKOI'O pHUCKa KPATKOCPOYHOTO PA3BUTUSA ,[[I/Ia6eTa 2
THUIa Y 4YeJOBeKa TMpencTaBisier co0oif cmocod MNpOrHO3MPOBAHMSI BBICOKOTO —PHCKA

KPaTKOCPOUYHOTO Pa3BUTHs AuadeTa 2 THIA Y YeJIOBEKa.

Bo BTOpOM acmekTe HacTOSMIEro M300peTeHus! MOAPOOHO OMHMCAH CIOCOO COCTABIICHUS
npodunss OMOMapKepoB [JIsi paHHEro NPOTHO3MPOBaHMUS auabera 2 THUMA Yy HYeJOBEKA,
IpenyCMaTPUBAKOIINN U3MEpEeHHe YPOBHEH (porcTaTiHa B KPOBH YKa3aHHOTO YeJIOBEKa U IO
MEHbIIEH Mepe OIHOTrO JOMOJHHUTENBHOrO OHOMapkepa, BBIOPAHHOTO M3 HCXOJHOTO YPOBHS
HbA|c, npouncynuna, C-nentuna uian HbA)c depes 48 mecsueB, U CpaBHEHHE H3MEPEHHBIX
YPOBHE# B KPOBH ¢ MOZEJIbHBIM 3HAUYEHHEM, OCHOBAHHBIM Ha YCPEIHEHHBIX 3HAYEHUSIX YPOBHS B
KPOBH JJIs TPYIIIIBI JIFOJIEH, XapaKTEPU3YIOIIUXCsl BBICOKUM PHUCKOM pa3BuUTHs nuabera 2 Tura
yepe3 MeHee 4eM 10 JieT, MpeanoYTUTENHHO Yepes3 MeHee YeM 5 JieT wiiu OoJiee MpeAnoYTHTENbHO

yepes3 MeHee 4eM 4 roja.

B oxgHOM BapuaHTe OCYLIECTBJIECHUS BTOPOTO acCHeKTa M3MEPSIFOTCS B KPOBU YPOBHHU 1O
MEHBbIIEH Mepe ABYX, [0 MeHbIIeH Mepe 3 WIM O MeHblIed Mepe 4 IONOIHUTENbHBIX
OromapkepoB, BBIOPaHHBIX U3 UCXOAHOTO ypoBHS HbA 1., mponncymmna, C-nentuna nian HbA1c

yepes 48 MecsALes.

ITonoOHpIM 00pa3oM B MAaHHOM JOKYMEHTE NOAPOOHO omnMcaH (OJUTUCTATUH IS
MPUMCHCHUS B KAUECTBE 6I/IOMapKepa JJI1 AMAarHOCTU KK 15005 M 051 MMPOrHO3UPOBAHUSA BBICOKOT'O pHUCKaA

KPaTKOCPOYHOTO Pa3BUTHs AuadeTa 2 THIMA y YeJIOBEKa.

B ongHOM BapuaHTe OCYLIECTBIEHHs HACTOALIEr0 H300peTeHus: NOAPOOHO OMHCaH
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(1)OJ'IJ'II/ICTaTI/IH AJi1 MIPUMEHCHHS B KAaueCTBE 61/10Map1<epa 1 JUArHOCTHUKH /WA
NPOTHO3MPOBAHUS BBICOKOTO PHUCKA KPATKOCPOYHOI'O pa3BUTHA nuadera 2 TUMA y 4YelOoBeKa, e
BBICOKHI PHCK KpPAaTKOCPOYHOIO pa3BUTHs Auadera 2 TuUma y 4YeJoBeKa MpeayCMaTpUBaeT
BBICOKHUH PUCK pa3BUTHs 1uadera 2 TUna yepe3 MeHee 4eM 10 JieT, IpeArnouTUTENbHO Yepe3 MeHee
yeM 9 JieT, MeHee 4eM 8 JIeT, MeHee ueM 7 JieT, MeHee YeM O JIeT, MeHee YeM S JIET HJIH MEHee YeM

4 rona.

B onmHOM BapwaHTe OCYLIECTBJIEHHsS HACTOALIEr0 H300peTeHust MoApoOHO OMHCaH
dosmucTaTMH TSI TIPUMEHEHHMsT B KayecTBe OuWOMapkepa sl JUArHOCTUKU — W/WJIH
MPOTHO3MPOBAHUS BBICOKOTO PUCKA KPATKOCPOYHOI'O Pa3BUTHA Auadera 2 THMA y YeJOBEKa, TAe
IMAarHOCTHKA BBICOKOTO PUCKA KPATKOCPOYHOTO pa3BUTHs nuadera 2 THIA y YeIOBeKa BKIIOYAET
KJIACTEPHU3aLUI0 K-CpeHUX Ui OLEHKH YPOBHEH PHCKA IMPOrpecCHpOoBaHUs Auadera 2 THUIMA C
NPUMEHEHHEM [0 MEHBILIEH Mepe OIHOrO JOMOJHHUTEIBHOTO OHOMapkepa, BBIOPAHHOTO H3
ucxonHoro ypoBHa HbAi., mnpouncymuna, C-mentupa wim HbAic depes 48 wecsues,
MPEANOYTUTENBHO MO MEHBbLIEH Mepe ABYX, IO MEHbIIEH Mepe 3 WM IO MeHbIIed mepe 4
JOTIOJTHUTEBHBIX OMOMapKepOB, BBIOPAHHBIX M3 HCXomHOro ypoBHs HbA1., nmpouncynmna, C-

nenrrna wim HbA 1 uepes 48 mecses.

B oxgHOM BapuaHTEe OCYLIECTBJIEHHs HACTOALIEr0 H300peTeHus] MNOAPOOHO OMHCaH
domnucTaTMH UIsI  TPUMEHEHMs B KadecTBe OuWOMapkepa sl JUArHOCTUKU — W/WIH
IPOTHO3MPOBAHHUS BBICOKOTO PUCKA KPATKOCPOYHOIO Pa3BUTHs AMabeTa 2 TUMA y YeJoBeKa, e
JAMArHOCTHKA BBICOKOTO PUCKA KPATKOCPOYHOrO pa3BuTHs auadera 2 TUHA y YelloBeKa BKIIIOYAeT
OLIEHKY JIOCTYITHBIX OHOMAapKepOB MOCPEACTBOM PEKYPCHUBHOTO MCKJIIOYEHHS NPU3HAKOB B

MOJECIIN MPOrHO3UPOBAHUA pUCKA.

B omHOM BapwaHTe OCYLIECTBJIEHHsS HACTOALIEr0 H300peTeHust MoApOOHO OmHCaH
dosucTaTMH TSI TIPUMEHEHHsT B KauecTBe OwWomapkepa sl JIUArHOCTUKU  W/WIH
NPOTHO3MPOBAHUS BBICOKOTO PHUCKA KPAaTKOCPOYHOTO pa3BUTHs auadera 2 THMA Y YeJOBEKa,
NpeAyCMaTPHUBAIOIIUI COCTaBieHHe Npoduisi OHOMAapKEpOB Ui PAHHETO IMPOTHO3UPOBAHUS
nrabera 2 TUMA y YeJIOBeKa, BKIF0Yast H3MepeHHe ypOoBHeH (OITHCTAaTHHA B KPOBHU U 110 MEHbBILEH
Mepe OIHOTrO JONOJHHUTENBHOTO OHWOMapkepa, BBIOPAHHOrO W3 HcxomHoro yposHs HbAi,
nponHcyinHa, C-nentuna wiun HbA1c uepes 48 mecsles, u cpaBHEHHE N3MEPEHHBIX YPOBHEH B
KPOBU C MOZEJIbHBIM 3HAYE€HUEM, OCHOBAHHBIM HA YCPEAHEHHBIX 3HAYEHUSIX YPOBHs B KPOBU IS
TPYIIIBI JIFOAEH, XapaKTEPU3YIOIUXCS BBICOKIM PUCKOM pa3BUTHS nuadeTa 2 Thra 4epe3 MeHee
gyeM 10 Jiet, IpeanouTUTEIbHO Yepe3 MeHee 4eM 5 JieT uitn Oosiee MpefnoYTUTENIbHO Yepe3 MeHee

yeMm 4 roza.

B ongHOM BapuaHTe OCYLIECTBJIEHHs HACTOSILIEr0 H300peTeHust MOAPOOHO ONUCAaH
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dommcTaTMH  UIsI  TPUMEHEHHMsT B KadecTBe OWOMapkepa sl JUarHOCTUKU — W/WJH
NPOTHO3MPOBAHHUS BBICOKOTO PHUCKAa KPAaTKOCPOYHOIO pa3BUTHsA auadera 2 THMA Y YeNOBEKa,
JOTOJHUTENBHO MPEAYCMATPUBAIO MM U3MEPEHUE YPOBHEN B KPOBHU 10 MEHBLIEH Mepe IBYX, MO
MeHblIeH Mepe 3 WM MO MeHblIeH Mepe 4 NONOJHUTENbHBIX OMOMAapKepOB, BBIOPAHHBIX U3

ucxonHoro ypoBHst HbA ¢, npouncynuna, C-nentuna nian HbA 1 uepes 48 mecsies.

Hacrosituee n3o0peTeHne OTHOCUTCS K AMATHOCTHKE W UACHTU(UKALMH WHIUBUAYYMA,
XapaKTePU3YIOIIETrocsi BHICOKMM PUCKOM pa3BUTHs [uadeTa 2 TUIA B TeUeHHE KOPOTKOTO MePHoIa
BPEMEHH, COCTaBJIAIOLIEr0o MeHee yeM 10 jeT, HanmpuMmep, MeHee ueM 9 jier, MeHee ueM 8 JieT,
MeHee 4eM 7/ JieT, MeHee 4eM 6 JIeT, MeHee YeM S5 JieT WM MeHee 4eM 4 rojaa, eclid ero WUiiu ee
cocrostHue ocraercs: Oe3 sedeHus. OCOOBIM MPEUMYINECTBOM pPaHHEH NHUATHOCTUKH SIBJISIETCSI
BO3MOKHOCTh MPEIOTBPATHTh BOSHUKHOBEHUE 3a00JIEBAHUS MOCPEACTBOM MPOPUIAKTHIECKOTO

JICUCHUA.

B cooTtBercTBUMHM ¢ HACTOAIIMM H300pEeTEHHEM HAcTosIIee H300peTeHHe B BapUaHTaX
OCYIIECTBIICHUSI OTHOCUTCS K TUArHOCTHKE W/ MPOTHO3MPOBAHUIO PHUCKA Pa3BUTHs Anadera 2
TUNA Y YeJIOBEKa uepe3 MeHee yeM 10 e, Hanmpumep, yepe3 MeHee 4eM 9 JieT, MeHee 4eM 8 JIeT,
MeHee ueM 7 JieT, MeHee ueM 6 JIET, MeHee YeM S5 JieT Wi MeHee YeM 4 roja, €Clid €ro UJiu ee

COCTOSIHHE OCTaeTCs O€3 JIEUEHHUSI.

B onHOM BapuaHTe OCYLIECTBIIEHHS CYLIECTBYET BBICOKUI PUCK pa3BUTUA AuadeTa 2 Tuna
B TEUEHHUE KOPOTKOIO NEPHOJIa BPEMEHH, €CJIM Y UHAUBUAYYMA B CBIBOPOTKE KPOBU NPUCYTCTBYET

(OJTUCTaTUH B KOHLIEHTPALIMHU, COCTABIISIOIIEH 1O MeHbLiei Mepe 2000 mr/mut.

B onHOM BapuaHTe OCYIIECTBIICHHUS CYLIECTBYET BBICOKHI PUCK pa3BUTHsI AuabeTa 2 Tuma
B TEUEeHHE KOPOTKOrO IMepuojia BpPEeMEHH, €eClIU Yy UHAMBUAYYMa B CBIBOPOTKE KpPOBU
JOTIOJHUTEBHO MPUCYTCTBYET IPOUHCYJIMH B KOHLIEHTPALIMH, COCTABIISIIOLIEHN 10 MEHbIIEH Mepe

20 oMob/.

B onHOM BapuaHTe OCYLIECTBIIEHHS CYLIECTBYET BBICOKUI PUCK pa3BUTHA AuadeTa 2 Tumna
B TEYEHHWE KOPOTKOIO IEepuoa BPEMEHM, €CJIU y HWHAUBHIYYMa B CBIBOPOTKE KpPOBHU
JOTIOJIHUTENIBHO NMpUCYTCTBYeT C-nenTuj B KOHLEHTPALIUH, COCTaBJISIIOLIEeH O MEHbLIeH Mepe 5

HI/MJIL

B onHOM BapuaHTe OCYIIECTBJICHHS CYIIECTBYET BLICOKHI PUCK Pa3BUTHS AradeTa 2 ThMa
B TEUYCHUE KOPOTKOIrO IMEepHOJa BPEMEHH, €CIM y HHIMBHUAYYMa B CBIBOPOTKE KpPOBH
JOMOJIHUTEIBHO MPUCYTCTBYET MHCYJIMH B KOHLIEHTPALMHU, COCTABJISIIOLIEH O MeHbIel mepe 800

I/ ML

Kak 3am0kyMEHTUPOBAaHO B TMPUBEACHHBIX HIDKE IpUMeEpax, Yy HWHAUBUAYYMOB,
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XapaKTePU3YIOIUXC YPOBHAMH (OJUTMCTATHHA MM (POJUTMCTATHHA U OJHOTO WJIM HECKOJIbKHX
YKa3aHHBIX BbIIIE OMOJOrMYECKIX MAPKEPOB B CBIBOPOTKE KPOBHU HATOINAK, IPUBEICHHBIMHU BbIIIE
U B IpuMepax, HaOmomanu passutue auadera 2 TUMa, Kak u3MepeHo ¢ npumeHeHneM HbA | u
HbA|c B Teuenue 48 mecsiues, CO CTATUCTUYECKOI 3HAUUMOCTBIO 110 CPABHEHUIO ¢ KOHTPOJIBHOMN
NOMyJIILMeH, coaepkaleil WHAMBHAYYMOB C mpenanaderoM 0Oe3 mNporpeccCUpoBaHUS U
WHIMBHIYYMOB,HE CTPAJAIOIINX AHA0ETOM, M, CIENOBATENIbHO, 3TH HMHAMBHIBI NMPEICTABISIOT
co0OH MOMYJISALUI0, XapaKTePU3YIOLIYIOCS BBICOKMM PUCKOM pa3BuTusi auadera 2 tuma. Bee
MapKepbl KaK TaKOBbIE, 32 MCKJIOYeHHEeM (poyutucraTiHa, ObUTH CTATHUCTUYECKH HEPA3UYUMBI
MEKAY MOMYJISIUSIMHA, HO KOMOMHALIUS MapKepoB obecnevnBaia TOYHY HUAeHTUUKAHo. J{is
¢osuncTaTHHA YPOBHU B CBIBOPOTKE KpOBH Bbie 2500 mr/mut, mpeanodrutenbHo Beire 3000
IT/MJI, KaK TAKOBbIE OBUTH 3HAYUTEIBHBIMI, YTO YKa3bIBAET HA BBICOKUI PUCK Pa3BUTHUs AHadeTa

2 Tuna y o0cienyeMoro HHANBHAYYMa.
ITPUMEPBI

IMeab 0TYETHOrO HCCAEA0BAHMS

Llenbro 3TOrO MCCIEnOBaHUs ObUTa Pa3pabOTKa MOAETH NMPOTHO3UPOBAHUS AJIST OLIEHKH

pucka nuadera 2 tuna (T2D) mo npoduno 6noMapkepoB KpOBH.
JAu3aiiH 1 cnoco0bl HCCJIEI0BAHUS

Hccnenyemple MHAMBUAYYMBI NMPUHAANEXKAT K JIOHTUTYAMHAJIBHOM KOropTe, KOTOpas
BKIIOUaeT 152 yyactHuka 0e3 nuabera ¢ yeTbIpexiieTHIM HaOmoieHreM nporpeccuposanus T2D.
Koropry kiacrepu3oBaiu  MOCPEACTBOM  K-CpeAHHMX C  OLIEHKOW ypOBHEHl  pucka
nporpeccupoBanusi T2D ¢ npumeHeHreM UCXOTHOTO ypoBHsT HbA ¢, mpouncynuna, C-nentuna,
¢domnmucraruna u HbA 1. uepes 48 mecsues. JloctynHble GromMapkepbl OLIEHUBAIN TOCPEACTBOM
PEKYPCUBHOTO HCKJIFOYEHHUS MPU3HAKOB C TOCTPOCHHUEM MOJAETH NPOTHO3UPOBAHHS PHUCKA.
YerpipexsieTHee NporHo3uposanue T2D, OCHOBaHHOE Ha KJIACTEPU3ALMM PUCKOB, TECTUPOBAIU
NOCPEICTBOM CITOCOOOB MAIIMHHOTO OOY4YeHHMs, MpencTaBisonmx codoi Hefipocerb (NNET),
MalluHy OMOpHBIX BeKTOpoB (SVM), amroputm ciydaiiHoro seca (RF) m o00o0menHyro
noructrydeckyro perpeccuto (GLM). DddexkTuBHOCTh YeThIpexX KaHIUAATHBIX MOJENEH pucKa

OLIEHUBAJIH C MpUMeHeHHeM 10-nmpoXOoaHON NePEeKPECTHON BATUALUH.
OO01ue pe3yabTaThl

Koroprty knactepusoBaiu Ha TPU FPYIIIbl PUCKA: BBICOKUM PUCK, CPEAHUN PUCK U HU3KUM
puck. Mcxonnsiii yposerb HbA ¢, npouncynun, C-nentun 1 GonmmuctaTud ObLIH BBIOPAHBI TIOCTIE
Banuaanuu onomapkepa. OnTUMaNbHYIO MOAETb IJIsl OLIEHKH 4-JeTHero pucka passutust 12D y

UHIUBUAYYMa pa3palaThiBald TOCPEACTBOM criocoba MamuHHOro oOydenus NNET ¢



8

NPUMEHEHNUEM 3TUX YeThIpeX OnoMapkepoB. 3HadeHus muomaau noa kpusoit (AUC) nist KpuBoit
pabounx xapakrtepuctuk npuemMHuka (ROC) ans mporHo3upoBaHMs B KaXKAOH TpymIme pHcKa
coctaBisatoT 0,9 (Beicokuit puck), 0,96 (cpennuii puck) u 0,99 (HU3KUH PUCK) COOTBETCTBEHHO
(10-mpoxonnas mepekpectHas Banunaunusi). Cpennee 3Hadenne AUC st Tpex rpynm pucka

cocrasysier 0,97.

COOTBETCTBEHHO, B JAHHOM JOKYMEHTE IPEACTABJICHbI HOBbIE CPEICTBA I OLEHKH
pucka nauabera 2 THma 3a dYeThlpe roja A0 Hadajna 3a00J€BaHUS C IIOMOINBIO MOZIENH,
BKJIFOYAKOIIEeH deThlpe Onomapkepa Kposu, Bkmouas HbA)., npoumncymun, C-mentux u

(ONTUCTATHH.
CIIOCOBbI
Y4yacTHHKH KOropT

Koropra mpencrapnsiia coboli MHOTOLIEHTPOBOE PaHAOMHU3MPOBAHHOE JBOWHOE CJIETOe
1ae00-KOHTPOIMPYEeMOe KIIMHUYECKOe uctbiTanne, nposenernoe B CIIIA. M3mepsnn ypoBeHb
HbAic u nokyMeHTHpOBaNIM CONYTCTBYIOLIME JIEKAPCTBEHHBbIE INPENapaTrhl y MAalHEeHTOB Ha
HUCXOJHOM YpoOBHE, uepe3 1 rox, 2 roma u 4 ronma. Ilogxoropry ¢ mporpeccuposanuem 12D,
cocTosimyro u3 npumepHo 400 manyeHTOB, BBIOMpPANIM U3 KOTOPTHI Ha OCHOBAHUH HW3MEHEHHSI
ypoBHa HbA)c y mammeHTa mo CpaBHEHHIO C HCXOAHBIM YPOBHEM B TedeHHE 4-JIETHEro
UCIBITATENIbHOTO MEPUOAA U NPU OTCYTCTBUU BBEIEHUS JIEKAPCTBEHHBIX CPEACTB AJIS JICUECHUs

nuabera TUM MALUEHTaM.

V3MEPEHUS YPOBHSI BUOMAPKEPOB, IPEJICTABJISIONINX COBOI BEJIKUA
IIJIA3MbI KPOBU

VYpoBeHb HMHCYJHMHA, TMpoMHCYJdHHA, C-nentuaa u (OJIMCTATHHA HATOIIAK H3MEPSIIH
nocpencTsoM TeepaodasHoro ummyHopepmentHoro ananmsa (ELISA) B mucxonmHbIx oOpasmax
riasmbl KpoBu ¢ DJITA, monyyeHHbIX OT 3 14 manneHToB, OTOOPaHHBIX [T BKIFOUEHUS B KOTOPTY
nporpeccupoBanus quadera 2 Tuna. Bo Bcex aHanm3ax, 3a UCKIFOUEHUEM aHAJIN3a B OTHOIICHHH
C-nenrtupa, oOpas3ipl M3MEPSUTH B TEXHHYECKHX IMMOBTOPHOCTSAX W BBIUUCISIH TOCIEAYIOIIHHA
cpenuuii  koddpuument Bapuanuu BHyTpu aHamu3za (%CV). %CV wmexny aHamuzamu
pPacCUYMUTBHIBAIN C NMPUMEHEHHEM BHYTPEHHUX KOHTpOJiel. 3HaueHHs KOHIEHTPALWUW HHCYJIHNHA
OTIpeneNsI ¢ TPUMEHEHHEM CIIELUAIBbHO Pa3paboTaHHOTO 3JIEKTPOXEMUIIOMHHECLIEHTHOTO
ummyHoaHanu3za 1 MESO QuickPlex SQ 120 (Meso Scale Discovery (MSD), I'eiitepcOepr,
M>3pHieH) B COOTBETCTBMH ¢ BHYTPEHHUM ONTMMHU3HMPOBAHHBIM npoTtokosioM 1 CV suyTpu
aHanmu3a coctasiisi 10,9%, a CV Mexay aHanuzamu coctasiisia 3,1% st aHanM30B B OTHOIIEHUH

WHCYJIMHA. YpoBHu C-nentuna KOJINYECTBEHHO OTIpenesIsIn NIOCPENCTBOM
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3IEKTPOXEMIJIIOMHHECLIEHTHOTO HMMMYyHOaHanmu3a ¢ npuMmeHeHneM Cobas e411 (Roche
Diagnostics, ManreiiM, ['epmannsi). YpoBeHb HMHTAaKTHOT'O NPOUHCYJIMHA HU3MEPsUU rocie 4-
KpaTHOro pa3basiieHus B Oydepe mist o0pas3nos ¢ npumMeHeHHeM kosnopumeTpudeckoro ELISA ¢
kanubparopamu 1o 1-my mexayHapogHomy crannapty BO3 s npounHcynnHa B COOTBETCTBUH €
uHcTpykuusamu npomssoautesss (IRP 84/611; Ne B kartanmore IV2-102E, Immuno-Biological
Laboratories, Inc., Munneanonuc, MunHecoTa). ONTHYECKYIO IUIOTHOCTH H3MEpSUIH C
npumeHenneM PHERAstar FSX (BMG Labtech Inc., Kapu, Cesepnast Kaponuna). CV BHyTpH
aHajm3a coctaBisit 6,6%, a CV mexay ananmzamu coctasiisit 10% 1j1st aHamM30B B OTHOLICHUH
NPOUHCYJIUHA. Y POBHH (OJUTUCTATHHA B TUIA3Me KPOBU U3MEPSUTH MOCIe 2-KPaTHOTO pa3OaBieHu s
B paszbaBurenie UIsi 0OpasloB ¢ MOMOIIBK Konopumerpuueckoro ELISA B cooTBeTcTBUU C
uHCTpyKUusiMu mipom3Boaurenst (Ne mo karamory DFNOO, R&D Systems, MwunHeanonuc,
Munnecora). Ontudeckyro IIOTHOCTh m3Mepsiin ¢ npumenenneM PHERAstar FSX (BMG
Labtech Inc., Kapu, Cesepnast Kaponuna). CV BHyTpu ananusa coctasisut 2,1%, a CV mexny

aHanm3amu coctaisul 10% i aHATM30B B OTHOIIEHUH (pOJTHCTATHHA.

IIpouecc pa3paboTku MoaeH: NPUMEHEHHE MAIIHHHOIO O0Y4YeHHsI AJs ompeaesieHHs 4-

JIETHEro pucka auadera 2 Tuna

Bce crarucTHyecKve aHaJM3bl BBIMOJHSUIM C MPUMEHEHHEM [AKETa MPOrPAMMHOIO
obecrieyeHs 1Jisi CTATUCTUYECKOTO aHAN3a, HHCTPYMEHTAPHS IJIsi MALIUHHOTO 00y4eHus (naKeT
Caretl®) u cpenst st crarucruueckux BoraucieHuit Rl 3Haummocts [uisi pesysbTaToB

yCTaHaBJIMBaJIU Ha ypoBHe p < 0,05.

Bb10op XapakTepUCTHK BBINOJHSIM IOCPEACTBOM CIOCO0A PEKYPCHUBHOTO HCKIIFOYEHUSI
NPU3HAKOB, peann3oBaHHOro B makere Caret R s mamumuHOrO oOyudenusi (Hampumep, rfe,
rfefilter), ¢ wnenTudukanmern mnapaMeTpoB KpPoBHM ¢ Hawaydwmeid 3(QeKTHBHOCTBIO
nporHo3upoBanus. OUEHWBaNIM TSATh KAHTUIATHBIX OHOMApKepOB Ui BKIIIOYEHHS B
MHOTOMapKepHble Mozes. [10CKOIbKY METOAMKH MPOTHO3UPOBAHKS MOTYT XapaKTE€PH30BATHCS
Pa3IUYHON TPOU3BOAUTEIBHOCTBIO C JAHHBIMH, aBTOPBI HACTOSIILEr0 H300pETEHUs] PELIFIIH
UCTIONIb30BaTh YETBHIPE PA3JIMYHBIX THIA MOJENEH MPOTHO3UPOBAHHS C NMPUMEHEHHEM IaKeTa
Caret’® B cpene R!”!. Bpumu BkIroYeHBl 4eThbipe MAIIMHHBIX MOAXOAa, Bkmoyas NNET
(aeiipocetp), SVM (mamuHbl OMOpHBIX BekTOpoB), RF (crmocobbl Ha OCHOBE anropurma
cnyuaitaoro sneca) 1 GLM (obo0meHHas sorucruieckas perpeccus). MHOro(pakTOpHbIH aHaIH3
nansbIx (NNET, SVM, RF u GLM) ucrionb3oBanu it HCCIEAOBAHUS TOTO, MO3BOJISIET JIU MTAHEb
OnoMapkepoB Ha OCHOBE ITOKa3aTeJsiell KpOBU MPOrHO3UPOBATh PUCK Pa3BUTHs Auadera 2 TUma.
Mogene NNET ¢ Haunydimen Npou3BOAUTEIbHOCTBI OLIEHUBAINA NIOCPEACTBOM npoueaypsl 10-

MPOXOAHONH TEPEeKPEeCTHOW BaJHIALMK, YTOObI TapaHTUPOBAThb HANEKHOCTb PE3YJIbTaTOB.
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PaccuutsiBanu cnenyrouiue xapakrepuctuueckue yucia: AUC, TOUHOCTb, 4YyBCTBUTEIBHOCTh U

cnenu(puIHOCTb.

Haxkownewn, ctponnu kpussle padounx xapakrepuctuk npuemanka (ROC). IlpoBoxumnu Tect
Jlenonra ¢ npumenenneM ROC-tecra 6ubnuorexu R pROC?! nnist nByx koppenupyromux kpupbix
ROC (t.e. kpuBbix ROC BbicoKoro pricka mo NNET u NNET 6e3 ¢omnucraruna). P-3nauenus <

0,05 cuuTanuch 3HAYNMbBIMHU.

Pesynbrarel IpPOAEMOHCTPUPOBANM, UTO KOHEYHBIH PE3yJbTaT IMPOTHO3UPOBAHUS
BBICOKOT'O PUCKA KPATKOCPOUHOI'O Pa3BUTHA HE 3aBUCEI OT MOJEINHU U, CIEAOBATEIbHO, OTPAXKAET

peanbHble OHMOIOTHYECKHe POLIECCHI, JIEKAIINE B OCHOBE CTATHCTHKHU U3yYaeMbIX I'PYIIIL.
PE3YJIBTATHI

Utobbl maeHTU(UUUPOBATh TeHEeTUYeCKHue (PaKTOPBI, KOTOpBbIE BIUSIOT HAa YPOBHU
donnucTaTUHA B TUTa3Me KPOBH, aBTOPBI HAacTOsIEero m3odperenus BeimonHsiin GWAS Ha nByx

AOMOJIHUTEJIbHBIX PA3HBIX KOropTax.

Perynsropnsiii 6enok rimokoknHaza (GCKR) Obut naeHTHOUIMPOBAaH KaK T€HETHUECKHI
peryJisiTop ypoBHeH (OJITUCTaTUHA B IJ1a3Me KpoBH. B naHHOM nokymenTe nmokaszano, uto GCKR
peryampyer cekpenuo (poJUTMCTaTHHA B MEUYEHU BMECTE C IIFOKArOHOM M MHCYJMHOM B JIMHUU
KJeTok renarouuTos uenoBeka HepG2. Ilpenbinyimue nccnenoBanys NpOAEMOHCTPUPOBAIIH, YTO
GCKR obpasyer mnorHbiii kommuieke ¢ GCK B sinpe, n quccounanus cesizbiBanusi GCK-GCKR
npuBonuT K ycuneHuto TpaHcnokaimu GCK u3 sapa B LUTOINIA3My, YTO PEryJHpYyeT 3axBaT

TIFOKO3bI KJIICTKAMH IICYCHHU U I'NTUKOJIN3.

B nmanHom wuccnenoBanuu kjetku HepG2 Ttpanchunmposanu ¢ nomompso GCK wumu
korpanchuumpoBann  wiasmugamu, skcnpeccupyromumun GCK u GCKR  (MmomsipHOe
cootHomenue 1:3). Kpome Toro, kjerku oOpadaThiBaiud Wiau He 00padaThIBad C MOMOLIBIO
AMG-3669, wonekynbl, paspymatomeii kommieke GCK-GCKR, xkoropas cnocoOcTByeT
ycuJieHHI0 TpaHciokammu gucconuupoBaHHbix GCK w3 sppa B mmromnmasmy. Knerkum
UHKYOHpoBam ¢ DOKaroHoM (1 MKI/MII) W BHYTPUKJIETOYHBIM akTHBaTOpoM CAMP
dopckoaHOoM (20 MKM) B cpeie DMEM ¢ HU3KUM CoiepKaHueM TIIFOKO03bI (5,5 MM) B yCITOBUSIX,
paHee TMPONEMOHCTPUPOBAHHBIX KaK CTUMYJHPYIOLIIHE CeKpeuuro  (oyucTaTHHAa B
kaerkax neuenu!'!l, B npucyrcreun kommiekca GCK-GCKR u paspymarouiero ero AMG-3969
cekperus pommrcraTiHa nosbimanack Ha 40% 1o cpaBHEHUIO ¢ KOHTpoJeM (¢ur. 4A), uro ObLI0
o0paleHo MOCPEeACTBOM COBMECTHOM HHKyOaumu ¢ uHCynuHOM (¢dur. 4B). Tpanchexuus c
nomo1bto ToJibko GCK mnu coBmectras Tpancdexuus ¢ momoinbio GCK-GCKR 6e3 AMG-3969,

koTopasi He BausieT Ha TpaHciaokamo GCKR u3 sapa B nuTominasMy, He BIMsIa HA CEKPELUIO
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¢domnucraruna (¢pur. 1).

@urypa 1. Cekpernust GoJUIMCTaTUHA KJIETKAMH INEUEHH KOHTPOJIUPYETCS KOMILIEKCOM
GCKR-GCK. A. Knerku HepG2, mnonydeHHble M3 KapLUMHOMBI II€UYEHU YEJIOBEKa,
TpaHCOULMPOBAIN YKa3aHHBIMH Iua3MuaaMu: 1) KoHTponb (pCMV-XL4, He3akpallueHHbIE
cronbupr); i1) GCK:GCKR (1:0; 6e3 GCKR, cepoie cronbis); iii) GCK:GCKR (1:3, uepHbie
nosockl). Uepes COpOK BOCEMb 4acOB IOCIIE TPAHC(HEKIMH KIETKU BBIACP)KUBAIH B CBIBOPOTKE
kpoBu B cpene DMEM B ycnoBHsIX TOJONaHUS C HU3KUM COAEprKaHUEeM TJIFOKO3bI (5,5 MM) B
tedenue 3 4 u Ha 30 MuHYT 100aBIsUH B cpeny Mosiekysry AMG-3969 (0,7 MkM), pa3pyIaromyro
xomruiekc GCKR-GCK. 3arem kierkun nakyonposanu B cpene DMEM 6e3 ChIBOPOTKH KPOBHU ¢
HU3KUM COZIep KaHueM IIFOK03bI (5,5 MM), conepskamei rirokaros (1 mxr/min) u popckonun (20
MKM), 1 B cooTBeTcTBYIOLIHNE JYHKH no0aBstan AMG-3969 (0,7 mxM). Uepes 4 4 uHkyOanuu
cpeny cobupanu IJIsi aHaW3a B OTHOWEHWH QosuncratiHa nocpenctsoM ELISA. YporHu
¢oymcTaTHHA HOPMAJIM30BBIBAIM OTHOCHTENIBHO KOHLIEHTPAIMU Oeslka B KaskaoM oOpasue. Jlpa
HE3aBHCHMBIX SKCIIEPUMEHTA C 3 TEXHUYECKHMH TOBTOPAMH JJISl KAJKAOTO YCIIOBHSI BBITIOIHSIIH B
pas3Hble THU C MPUMEHEHHEM Pa3HbBIX MPENapaToB IJIa3MHUI U KOJUYECTB Maccakeil KieTok. B.
Knerxkn HepG2 obpabarbiBany, Kak OMUCAHO HA MAaHENH A, HO B MpUCYTCTBHH MHCyIHMHA (100

HM). *p < 0,05 u **p < 0,01, xak yka3aHo.

UroObl nydie OXapakTepHU3OBaTh PUCKU auabera 2 TuUNa Cpeau MHAMBHAYYMOB 0e3
nuabera ydacTHUKOB koroptel u3 CIHIA kmactepuzoBanu ¢ NpuUMeHEHHEM (QOJIHCTATHHA U
APYTHX MEepEeMEHHbIX, KOTOpbIE, KaK paHee ObUIO MOKa3aHO, aCCOLMHUPOBAHBI C AUAabETOM WIIN
Oynymumu puckamu nuadera. Knacrepusamus k-cpenHux ¢ mpuMeHEHHEM HCXOIHOTO YPOBHS
HbA., npouncynuna, C-nentupa, Qommucratuaa u HbAc uepe3 48 mecsiieB mo3Bosmia
UIeHTU(GHULHPOBATh TPU TPYIIBI PUCKA. TPYIIbI BBICOKOTO PHCKA, CPEIHEr0 M HU3KOTO PHCKA
(¢ur. 2). I'pynma BeICOKOTO pHicKa B Kjactepe 1 mporpeccupoBasia ¢ OTCYTCTBUsSI quadera 1o
nuabera depe3 48 MecsleB, MPU 3TOM MeIUAHHOE 3HaYeHre ypoBHs HbA ¢ yBenuumnocs ¢ 5,6%
Ha WCXOIHOM ypoBHE 10 6,8% uepes 48 Mecsles, rpymnmna CpegHEro puUCKa B Kiactepe 2
npencTasisier coboii nmpenauader 6e3 nmporpeccupoBanus (MenuaHHOe 3HadeHue ypoBHs HbA ¢
MOBBICHJIOCH C MUCXOAHOTO ypoBHs 6,2% n0 ypoBHs HbAic, cocrapnsitomero 6,3%, depe3 48
MeCsILIEB), W TPYINa HU3KOrO PUCKa B KJlacTepe 3 BKIIIOYAa WHAMBUAYYMOB Oe3 nuadera Oe3
nporpeccupoBanusi (MeAnaHHOe 3HaueHue ypoBHs HbA 1c mOBBICHIIOCE ¢ HCXOAHOTO YpoBHSA 5,4%
no ypoeus HbAic, cocraBmsromero 5,5%, B Teuenue 48 mecsues) (pur. 2A). Ianuentsr u3
Kjgactepa | XapakTepH3OBAIMCh 3HAYMTENIBHO OoOJee BBICOKUMH HMCXOAHBIMH YPOBHIMHU
¢domnucTaTuHa B ma3Me KpoBU 3a 48 MecsreB A0 Havaja auabera, 4YeM B APYTHX KiacTepax

(¢pur. 2B), a Taxke Oonee BHICOKUMHU UCXOAHBIMY YpOBHAMU nponHcynuHa (pur. 2C), C-nentuna
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(¢wur. 2D) n uncynuna (Purypa 2E) B masme Kposu.
®urypa 2. Knacrepusauus no koropram nporpeccupoBanmusi 1uabera.

Wupusunyymos u3 koroptsl CIIIA (n = 152) knacrepu3oBaiy ¢ npuMeHeHHeM k-cpenHux
Oe3 oOyueHusi ¢ mpuMeHeHHeM HucxomgHoro ypoBHsi HbAic, ¢osnmcratiHa B 1uia3me KpoBH,
npouncyianna, C-nentuna u HbA1c B Teuenue 48 mecsies. A. Knacrep 1: mporpeccupoBanue ¢
OTCyTCTBUs ArabeTa 10 nuadera (He3aKpalleHHbIe CTONOLBL, MEIMaHHOE 3HaYeHHe YpoBHs HbA ¢
MOBBICHJIOCH ¢ UCXOMHOTO ypoBHS 5,6% 10 HbA ¢ 6,8% uepes 48 mecsies, n = 20); knacrep 2:
OTCYTCTBHE NPOrPECCHPOBaHUs Npeanuadera (cepble CTONOLBI, METUAHHOE 3HAUYEHUE YPOBHS
HbA ¢ moBbICHIIOCH ¢ UCXOTHOTO YpoBHS 6,2% no HbA . 6,3% depes 48 mecsinieB; n = 62); kactep
3: oTCyTCTBUE TIpOorpeccupoBanus 0e3 auadera (YepHble CTOIONBI, METHAHHOE 3HAYEHUST YPOBHS
HbA 1 moBbIcHIOCH ¢ HcX0oaHOTO YpoBHS 5,4% no HbA1c 5,5% uepes 48 mecsiiies; n = 70). B-E.
KnacrepHoe pacmpeneneHne HCXOOHOTO ypoBHs ¢osumcrtatuHa (nr/mu, B), mpoumHcynnHa
(mmomnb/n, C), C-nenrupa (ar/mn, D) u uacynuHa (nr/mon, E). BL: ucxonnsiii ypoenn; 48M:
HbAc B Teuenne 48 mecsimen. **** p < 0,0001, *** p < 0,001, ** p < 0,01, * p < 0,05, kax

yKa3aHo.

Urobbl mpoBeputh 3()(HEKTUBHOCTh MPOTHO3UPOBAHMS KaKAOW 0a30BOH NEpeMEHHOM
(HbAic, mpouncynuna, C-mentuaa, MHCYJIMHA U (POJUTHCTATHHA) U MX KOMOHWHALIMUA aBTOPBI
HACTOSALIEr0 M300pPETEHUs BBIMONHAIN PEKYPCUBHOE HCKJIIOUEHHE NMPU3HAKOB C MPUMEHEHUEM
Croco0OB MAIIMHHOTO 00yYeHus, MpeacTaBisiomux codoii rfe-pynxumnto Caret!®! nocpencrsom
Helipocetn (NNET), mamuny onopHsix BekTopoB (SVM), anroputm cnyvaiinoro jgeca (RF) u
o6obmennyo norucrudeckyro perpeccuto (GLM) (tabnuna 1). IIpu nporHosupoBanuu nuadera
2 Tuma Ul K&KAOH U3 TPYII PUCKA B TEYSHUH YEThIPEX JIET HAUOOJIbIlee 3HAYSHHE AJIsl TPYIIIbI
BBICOKOT'O PHCKA UMEIOT MPOMHCYJINH 1 (DOJUTUCTATHH, a AJISl TPYII CPEAHEr0 U HU3KOTO PUCKA -
HbAic u dommucratun (pur. 3B). OOmass BaKHOCTh IJIsi TpeX TPYII PHUCKA MPEACTaBIIEHA
MakcuMaibHOH omneparueit (¢ur. 3C). KomOnHanms 4eTbipex MepeMEeHHBIX TaeT HAMBBICIIYIO
TouHOCTh omnpenenenus (10-nmpoxonHas nepekpectHas Banupauus, ¢ur. 3A). Hakonern, yersipe
OCHOBHBIX (hakTOpa pucka (ucxomusiii yposeHb HbA ¢, ponnmucratun, nponrcynuH u C-nientun)

OBLITH BBIOPAHBI B KAUECTBE KAHAUIATHBIX OMOMapKEPOB.

®urypa 3. BaxHocTb naATH nepeMeHHBIX ((ONTHCTATHH MNJIA3Mbl KpPOBH,
NPOUHCYJHH, HHCYJHH, C-nentua, ucxoanniii yposeHb HbAic) u BbIOOp nmepeMeHHBIX.
ToyHOCTH C pa3sHBIMU NEPEMEHHBIMU C NMPUMEHEHHEM PEKYPCHUBHOI'O MCKIIOUEHHUs MPU3HAKOB
(3A), BkIan KaXxnoil mepeMeHHON B pasHble YPOBHH pucka (3B) u MakcumanbHBINA MOKa3aTeNb

TpeX ypoBHeH pucka ans kaxaon nepemenHoii (3C).
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Paznuunble  cnocoOpl  MamMHHOrO OOyYeHHs CpaBHUBAIN C  3(PPEKTUBHOCTHIO
npeAcKa3aHus PHUCKOB auabera 2 THMA MO pe3yjbTaTaM HCCIIENOBAaHUS B TedeHHE 4 JIeT C
BKJIFOUEHHEM BbIOpaHHBIX OnomapkepoB. CriocoOs! mammnaHoro ooydenuss NNET, SVM, RF u
GLM ouenuBanmu mnocpenctsoM 10-mpoxomgHoON mnepekpecTHON Bamupmanuu (tabmmua 1).
JlnanazoHsl 4yBCTBUTENBHOCTH, cneuuduyuHocTH, TouHocTH, AUC (dur. 4A) u noBeputesbHbIe
uHTepBaisl (¢ur. 4B) cpaBHuBanu mexay derbippms moaensiMu. NNET ocraBacsi cTtabuiIbHBIM
U ObLT 3HaYUTENHHO Oosiee 3((HEKTUBEH MO YYBCTBUTENBHOCTH M CHEM(PUIHOCTH, YeM JpyrHe
Tpu Mmoxenu. CpenHee 3HAUYE€HHWE YYBCTBUTENBHOCTH W crenuduuHoctu Oojbine yem 0,84
(rabmuma 2). Kpome Toro, mpu cpaBHenun tounoctu u AUC cpenu udetsipex moneneid NNET
nokasan OoJyiee BBICOKYIO MPOU3BOIUTENBHOCTh. KpuBas pabounx XapaKTEPUCTHUK MPUEMHHKA
(ROC) u momans nox kpusoit (AUC) cocrapysitoT 0,9 11st rpynmbl BBICOKOTO pucka, 0,96 ms
rpymmnsl cpeaHero pucka u 0,99 nna rpynnbel HU3koro pucka coctrasisioT 0,9, 0,96 u 0,99
cootBercTBeHHO (10-mpoxomHasi mepekpectHass Bamumanusi). Jlobaemenue QosuncraTuHa B
nannyto Mogens NNET 3HauntensHo ynyummio 3HaueHne AUC B rpymme Bbicokoro pucka (AUC
0,9<c dommucraruaOM™> 110 cpaBHeHHIO ¢ 0,75 <6e3 pomnmucrarnna™>, P = 4e-04, tect [lenonra).
Hnsa cpennero pucka 3HaueHHss AUC ynyummuce (AUC 0,99 <c domnmucratuHOM™ 110
cpaBuenuto ¢ 0,96 <6e3 pomumcratuna™>, P = 1e-02, rect [lenonra), Toraa Kax st HU3KOTO pUCKa
oHo coctaBmio (AUC 0,96 <c ponnucratnHOM™ 10 cpaBHeHUIo ¢ 0,95 <6e3 pomnucratuna>, P =

le-01, Tect Jlenonra) coorBeTcTBeHHO (Tabnuua 3 u ¢ur. 5).

®urypa 4. IPpPeKTHBHOCTL H BAJHIALHA YeTbIpeX Mojeseil AJs OLeHKH PHCKAa

3a00J1eBaeMOCTH 1Ha0eToM 2 THIIA B KOropTe B Te4eHHe 4 JieT.

I[.HSI YETBIPEX MOI[eJIeI\/JI IMOKa3aHbl OHAIa30HbI 4YYBCTBUTECJIbHOCTH, Cl'IeLlI/I(bI/I‘-IHOCTI/I,

tounoct, AUC (4A) u nosepurenbHbie ypoBHH (4B).

@urypa 5. Kpusas ROC BbiOpannoii monenn (NNET) ¢ gereippmst Onomapkepamu 10-
npoxonHoi mnepekpectHoi Banumauuu. Kpussie ROC mnpencrasnenel st mozenu NNET,
BKJTIOUAOIIeH YeThipe Ouomapkepa (ucxonubiil yposeHb HbA1e, pommucraTin, npouncyuH u C-
NEeNTHA), B TPyNnax pucka nuadera (BBICOKUHN, CPENHUN M HU3KMH PUCK) B HAOOpe HaHHBIX IO
koropte (10-nmpoxonHas nepekpectHas Banunauus). Tect enonra nist kpusbix ROC mpodus ¢
¢dommmcratuHOM U Oe3 Hero cocramisieT p = 4e-04 s rpymnmel BBICOKOTo pucka, p = 0,01 mis

rpynnel cpeanero pucka u p = 0,1 1 rpynnbsl HU3KOTO pHUCKa.
Ob6cyxnenue

OcHOBBIBasACh Ha pe3yJbTaTax "KJIACTEPHOIO aHajln3a PUCKOB" aBTOPbI HACTOSILErO

n300peTeHus A NPOTHO3UPOBaHUs OyayLero Auadera UCIoIb30BaI YEThIpe EpEMEHHbIE IS
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cocTaBieHHsI MpoduiIst GMOMapKepOB: UCXONHBIN ypoBeHb (osumucratuHa, HbA 1, mpouncynus u

C-nierrrun.

MHoromapkepHy0 MOAeNb pa3padaTbiBaddl IJisi OLEHKH pUCKa auadera 2 TUMa IO
4yeTbipeM OHOMapkepamM KpOBH b ¢ NPUMEHEHHEM HEeCKOJbKHMX CTATHCTUYECKHX ITOJXOJOB.
D¢ dexruBrocte Momenun NNET nyumme, wem moboro apyroro 0a3oBOro M3MepeHHs PHCKA.
Hannas momenb NNET obecneunBaer Oosiee yaoOHYHO ajbTepPHATUBY MAJISI OCYIIECTBJICHHS
OLIEHKHU PUCKA: B JJAOOPATOPUH U3MEPST 3HAUEHHS KOHIIEHTPALUU OHOMapKepoB B 0Opasiie KpOBH
HATOLIAK W OMNpPENENsAT BbIMUCIEHHBIN ypoBeHb pucka. JlanHas monens NNET He 3aBucur or
AHTPOTIOMETPHUECKUX (HAKTOPOB MK (PAKTOPOB PUCKA MO COOOIIEHUSIM CAMHX MALIMEHTOB (TaKUX

KaK CeMeWHbI aHaMHe3 WK ynotpedieHue Tadaka).

Uerbipe Ouomapkepa, BoiOpaHHble st Momeian NNET, ydacTBYIOT B pa3jHuYHBIX
OMONOTrMYeCKMX  MyTsX. IIPOMHCYNMH  TIpencTaBjisieT Ccobol  BakHble  HHIMKATOPBI
MeTabONMYECKUX HapylleHHWi, BKIoYas nuMabeT U OXMpPEeHHe. bbLIO MOKa3aHo, 4YTO
HEMPOMOPLUOHANbHAS CEKPel|sl TIPEeNIeCTBEHHUKA MHCYJIMHA MPOMHCYJIMHA MOKET ObITh He
TOJbKO CHENUpUUECKUM HHAMKATOPOM HMHCYJMHOPE3UCTEHTHOCTH, HO M OTJIMYHUTENbHBIM
npuzHakoM aucyHKuuM Gera-kiaeTok!’). MonmMCTaTUH MpeACTaBiseT coOOM CeKpeTUpyeMbIid
OeNoK, KOTOpbIH  OSKCIIPECCHPYETCsl MOYTH BO BCEX OCHOBHBIX — TKaHAX, M, Kak
MPOJEMOHCTPUPOBAIN  UCCENOBaHMs,  (QOJUIMCTATMH  CBSi3aH C  MeTabOoJM4ECKHMU
3a6onepanusmu ' ¢ MoOBBIIEHHBIMU YPOBHAMHU B Ma3Me KPOBH y MalMEHTOB ¢ AMabeToM 2

tumnal'®!

Lupkynupyromuii  GONITUCTATUH  OKA3bIBAET HEMOCPENCTBEHHOE BIMSHHME Ha
MeTabOoNU3M TIIOKO3bI Y JIFOJel MOCPeNCTBOM MOBBLIIEHHs yPOBHS MHCYJIMHA U TONABJIEHHS
CeKpeLNH TITF0KAroHa MOKeNyouHOi sxene3oiil 2. Ho panee ObIn0 HEM3BECTHO, MO3BOJIAET JIH
donucTaTUH Mpenckasath 3adoaeBaeMoCcTh quadeToM 2 Tuma A0 Havaja auaderta 2 TUIa, Kak

MOKAa3aHO B HACTOSIIIEM PACKPBITHH.

JlokanpHasi cBepxdKcnpeccuss (OJITUCTATHHA B TIOIKENYIOYHON JKeje3e MbIIed C
n1abeToM NPUBONUJIA K MOBBIIEHUIO YPOBHEH MHCYJIMHA B ChIBOPOTKe kposH !, B HenaBHeM
uccnenopanun Tao et al. upeHTUdMUUPOBATU (GOIIUCTATHH KAaK MEIHATOp CHCTEMHOM
MeTaboIMuecKOH  JUCPEryNislluM, accouuupoBaHHol ¢  amaberom!'! V  mpumeit ¢
rUnepriukeMueli U Mblleii ¢ 0’KUpeHHeM, MOMyYaBLIUX THUILY C BHICOKMM COJIEPKaHUEM 5KUPOB,
HOKJIayH (DONTMCTaTHHA BOCCTAHOBUJI TOJIEPAHTHOCTD K TIOKO3€, TIepefiauy CUTHAJa MHCYJIMHA B
6etoii )KUpOBOIi TKAaHH U MOJIaBIEHHe UHCYIMHOM MPOAYLIMPOBaHHUs TIFOKO3bI B MeveHu. Panee
ObIIO HEM3BECTHO, 4TO cekpenus (onmucTaTuHa nedenbio peryaupyercs GCKR Bmecte ¢

TJIFOKArOHOM M MHCYJIMHOM, KaK ITOKa3aHO B HACTOALIEM packpeiTuu (purypa 1).

Y UHIUBUIOB C OXHMPEHHEM M OUA0ETOM, MEPEHECIIMX OIEepaLui0 INYHTHPOBAHHS
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KENyIKa, YPOBEHb (DOIITMCTATHHA B CHIBOPOTKE KPOBU CHIDKAJICS MAapaJIENIbHO C YPOBHIMH
HbAic. Ypoenp HDbA1c u3mepsiercss B mepByI ouepenb M HASHTU(UKALUH CpeaHen
KOHLIEHTPALIMH TJIFOKO3BI B I17Ia3Me KPOBU B TEUEHHUE TPEX MECSLIEB U, TAKUM 00pa30M, €ro MOJKHO

HCIIOJB30BATh B KAUCCTBC NHUATHOCTHYCCKOI'O TCCTa B OTHOIICHHUH I[I/Ia6eTa.

OOHapy»keHa TONOKUTENbHAS CBSI3b MEKAY YPOBHsIMU C-nenTusia B CBIBOPOTKE KPOBU U
puckamu nuabera W npexnauadera Cpeiy KUTAMCKMX SKEHIIMH C IeCTALMOHHBIM aHabeToM B
aHaMHes3e.

Hpe)lbmyuu/le OTKPBITUA CBUACTCIIBCTBYOT O TOM, YTO IMOBBIIICHHBIC YPOBHU C-HeHTI/II[a

MOTYT TIPe/ICTABIIATh COOOM CPEACTBO AJIsl MPOTHO3UPOBaHus Auadera u npenauabderal ],

[lepeMeHHbIEe aHATM3UPOBATIHM B HECKOJIbKUX MAaTEMATHUECKUX MOJEINSIX C MPUMEHEHHEM
cnocoboB mammuaHOr0 o0yuenus: SVM, NNET, RF u GLM. Cpean Bcex mpoTeCTHPOBAaHHBIX
cniocoboB Hanbonbmyo 3¢ dexkrusHocTs npogpemorcTpuposan NNET. Mcnonb3ysi BEIOpaHHBIH
npodpune OuomapkepoB, NNET c o4eHb BBICOKOW CMEMU(UIHOCTHIO U UYBCTBUTEIBHOCTHIO
NPECKA3bIBACT, XAPAKTEPHU3YETCs JIM WHAWBUAYYM HHU3KHM, CPEIHUM HJIH BBICOKUM PHCKOM
pasButusi auabera uepe3 uereipe roma. AUC cocrasnsier 0,9 (10-mpoxonmHasi mepekpecTHast
BaJTUJIALIHS) 1J1s1 TPOTHO3UPOBAHHMS BBICOKOTO pUcKa, 0,99 11 MpOrHO3MPOBAHMS CPEHErO PHCKa
u 0,96 nns mporHo3uposanuss HU3koro pucka (¢ur. 3). CpaBHerne AUC mexay MOIEIsIMU C
dommucratuHoM U 06€3 HEro MPOJEMOHCTPHPOBAIO, YTO HECKOJBKO OHOMapKepoB
XapaKTepPU30BAMCh Jydineil 3(QQeKTUBHOCTBIO, YeM OnuH Ouomapkep u Ouomapkepbl Oe3

dosnucTaTuHa.

Takum 0Opa3oM, MNpPUMEHsE pa3UYHbIe CTATUCTHYECKHE CHOCOOBI sl  BBIOOpA
OMOMapKepoB, aBTOPbI HACTOSIIEro wu300pereHus paspaboramu momenb NNET, kortopas
BKJIIOYAET 10 YeThipex HupKyupyromux ouomapkepoB. NNET obecrnieunBaer Nydinyro OLEHKY
pHucka auadeTa 1Mo CPaBHEHUIO ¢ OTHUM OMOMapKepoM M Mozenbto 0e3 gosumncratuHa. Tekyinue
pe3yJbTaThl CBUAETENLCTBYIOT O TOM, 4TO naHHas moneidb NNET MokeT ObITh BasKHBIM
WHCTPYMEHTOM ISl WAEHTH()UKAIMM WHAMBUAYYMOB C CaMbIM BBICOKHM PHCKOM DPa3BUTHS
nuabera 2 Tuma, TPYMIbL, JJs KOTOPOW CJEeQyeT paccMaTpuBaTh Hambojiee BCECTOPOHHHE
cTpateruu npoduiakTuku. YiydmeHHas 3()(QeKTUBHOCTb NAaHHOW MONENHM MO CPAaBHEHHIO C
OTZEJbHBIMU MapKepaMH JEMOHCTPUPYET LIEHHOCTb MOl OLIEHKH PUCKA, KOTOPbIE BKIIFOYAIOT
HECKOJIbKO OMOMapKepOB M3 Pa3JIMYHBbIX MAaTO(QU3NOJOIMYECKUX MyTeH, acCOLMHPOBAHHBIX C

nrabeToM 2 Thra, BKIIFoYast (OIITUCTATHH.

ITEPEYEHbD NCTIOJIb3OBAHHBIX HCTOYHHUKOB
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SAKJIIOUYUTEJIbHBIE KOMMEHTAPUN

Tepmun "conepskamuii”, UCTIONB3yeMbIH B (popMyie H300peTeHHs, HE UCKITI0YAeT APYTUX
3JIEMEHTOB W cTaguil. @OpMbI €IMHCTBEHHOTO YHCJIA, HCIIOIb3yeMble B (popMyIie H300peTeHws],
HE MCKJIFOYAIOT MHOKECTBEHHOE YHCII0. XOTs HACTOsIIEe H300peTeHne ObLIO MOapOOHO OMUCAHO
C LEJIbI0 MJUTFOCTPALIUY, TIOHSTHO, UYTO TaKHE JETAaJU MPeaHa3HAYSHbl HCKITFOUNUTENBHO I STOH
LeNH, W CIEUATUCTbl B JAHHOH OONAaCTH TEXHHUKHM MOTYT BHOCHTh B HHX H3MEHEHHUS, HE

BBIXOJISIIIUE 32 TIPeIeibl 00beMa HACTOSIIErO H300PETeHHUS.
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AUC ROC 10-npoxoaHoi mnepeKpecTHOH BAJTHAALIMM C Pa3HbIMH MepeMeHHbIMH

PA3HBIMH CIIOCOOAMM.

Hcxoanbrii
ypoens  ®osumcrarud  IIpouHcy/mH ) Hucymmn  NNET SVM RF GLM
HBA1 TenTH/x
8] U U 0) N 0,97 0,95 0,93 0,94
U U U 0] 0] 0,96 0,94 0,94 0,94
U U 0] N 0] 0,96 0,94 0,94 0,94
8] U 0] N N 0,96 0,95 0,93 0,94
8] U N N 0] 0,94 0,9 0,93 0,95
8] U N 0] 0] 0,93 0,92 0,93 0,94
8] U N 0] N 0,93 0,92 0,9 0,93
8] U N N N 0,92 0,86 0,88 0,92
8] N 0] 0] 0] 0,91 0,86 0,86 0,85
8] N 0] 0] N 0,9 0,87 0,87 0,85
8] N 0] N N 0,89 0,89 0,89 0,85
N U N N N 0,89 0,62 0,6 0,65
8] N 0] N 0] 0,88 0,87 0,87 0,84
8] N N 0] 8] 0,87 0,84 0,83 0,81
8] N N 0] N 0,85 0,81 0,8 0,81
8] N N N 0] 0,82 0,86 0,83 0,82
8] N N N N 0,77 0,78 0,75 0,77
N 8] 0] 0] 0] 0,75 0,68 0,75 0,68
N U 0] 0] N 0,75 0,68 0,72 0,69
N U 0] N N 0,74 0,71 0,67 0,69
N U N 0] N 0,72 0,69 0,7 0,67
N U 0] N 0] 0,71 0,67 0,72 0,68
N U N 0] 0] 0,7 0,68 0,76 0,67
N 8] N N 0] 0,7 0,66 0,69 0,65
N N 0) 0] 0] 0,69 0,63 0,67 0,63
N N 0) 0) N 0,69 0,65 0,64 0,65
N N 0) N N 0,67 0,57 0,58 0,64
N N N 0] 0] 0,66 0,7 0,67 0,61
N N 0] N 0] 0,65 0,65 0,66 0,6
N N N 0] N 0,62 0,65 0,59 0,61
N N N N U 0,59 0,62 0,56 0,55

Taomuma 1
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Tadnauma 2. D¢PPeKTHBHOCTL KaXAOIo KJjaacrepa

NMEePEeKPEeCTHOH BaJUJALHEN.

10-npoxoanou

YyscTBHTEIbHOCTE Cieinpuuynocte  ToyHocTh AUC
Bbicokuii puck 0,7 0,97 0,835 0,9
Cpeanuii puck 0,919 0,944 0,932 0,96
Huskuii puck 0,914 0,902 0,908 0,99
OO0 muit 0,845 0,939 0,889 0,969
Tabauua 2

Tabanua 3. Cpasaenue moaeieit AUC ¢ ¢osisincTaTHHOM M 0€3 Hero JJis1 KasaAoro KJjiacca

Cnocod Boeicokuii puck Cpeanunii puck Huskwuii puck
NNET 0,9 0,99 0,96
NNET_o6e3 FST 0,75 0,96 0,95
P-3navenne 4e-04 0,01 0,1

Tadomuma 3



DPOPMVIJIA U3OBPETEHUA

1. IIpumeHenne ¢GoyTMCTaTHHA B KauecTBE OMOMapkepa B Croco0e AMArHOCTHKHU H/HUIIH

IPOTHO3MPOBAHHUS BBICOKOT'O PUCKA KPAaTKOCPOUHOTO Pa3BUTUA AuadeTa 2 THMA y YeJIOBEKa.

2. ITpumenenue osucraTiHa 1o 1. 1, rae cnoco® ANarHOCTHKY W/UJIN IPOTHO3UPOBAHUS
BBICOKOTO PHCKA KPAaTKOCPOYHOTO Pa3BHUTHs Anadera 2 THNA y YeJlOBeKa MpenyCMaTpHBAET
BBICOKHI pUCK pa3BUTHs nuadera 2 THna yepe3 MeHee yeM 10 JieT, IpeAnouTUTENbHO Yepe3 MeHee

4yeM 5 Jiet, OoJiee MpeanoYTHTEIBHO Yepe3 MeHee YeM 4 roza.

3. IlpumeHenue (GONTUCTATUHA MO JHOOOMY W3 TPEObIAYIIUX MYHKTOB, IAe CHOcod
OUATHOCTUKH W/WJIM TPOTHO3UPOBAHUS BBICOKOT'O PUCKA KPAaTKOCPOYHOIO pa3BUTHs auadera 2
THUNA Y 4YeJIOBeKa BKJIFOYAET KiacTepu3aluio Kk-CpeqHUX Ui OLEHKH YpPOBHEH pHuCKa
nporpeccupoBanus quadera 2 THUMA C MPUMEHEHHEM 110 MEHBIIIeH Mepe OTHOTO IOTIOTHUTEbHOTO
OromMapkepa, BEIOpAaHHOTO U3 UcXomgHoro ypoBHst HbA ¢, mpouncynuna, C-nentuna win HbA .

yepes 48 MecsLes.

4. Tlpumenenue (OTUCTATHHA TO JIFOOOMY W3 MPENbIIyIIUX MyHKTOB, TAE CIOCOD
OUATHOCTHKYU W/WJIM TPOTHO3UPOBAHUS BBICOKOTO PUCKA KPAaTKOCPOYHOrO pas3BUTHs auadera 2
THIA Yy YeJIOBEKAa BKJIIOYAET OLEHKY JOCTYIHBIX OMOMAapKepOB IMOCPENCTBOM PEKYPCHBHOTO

HUCKJIFOUCHUSA TPU3HAKOB JIA ITIOCTPOCHUS MOACIIN ITPOTrHO3UPOBAHUS PUCKA.

5. Ilpumenenue ¢onnaucTaTHHA MO JIOOOMY W3 MPENbIIYLIUMX IYHKTOB, IZle CHOCOO
AMArHOCTUKHM W/WJIM MPOTHO3MPOBAHMS BBICOKOTO PHCKA KPATKOCPOYHOrO pa3BUTHs auadera 2
THIIA Y Y€JIOBEKa BKIIFOUAET U3MEPEHUE YPOBHEH (POJUINCTATHHA B KPOBH YKA3aHHOT'O YeJIOBEKa U
IO MEHbILEH Mepe OIHOrO JOMOJHHUTENBHOrO OHoMapKepa, BHIOPAHHOTO M3 MCXOIHOTO YPOBHS
HbA|., npouncynuna, C-nentuna uian HbA)c depes 48 mecsueB, U CpaBHEHHE H3MEPEHHBIX
YPOBHEH B KPOBH C MOJI€JIbHBIM 3HaUE€HHUEM, OCHOBAHHBIM Ha YCPEIHEHHBIX 3HAUEHUSIX YPOBHSI B
KPOBHU ISl TPYTIIBI JIFOJEH, XapaKTePU3YIOIIUXCsl BBICOKUM PUCKOM pa3BUTHsA nuadera 2 Tuma
yepe3 MeHee 4eM 10 JieT, mpenodYTUTENbHO Yepe3 MeHee UeM 5 JieT mii 6o1ee MpeAnoUTHTENbHO

yepes3 MeHee 4eM 4 roja.

6. [Ipumenenue GomucTaTiHA 110 1. 5, rAe cnocod AUAarHOCTUKU W/WJTH TPOTHO3UPOBAHHUS
BBICOKOT'O PHCKa KPaTKOCPOYHOTO Pa3BUTHs auadera 2 THMA y YeJOBEKAa BKIIOYAET U3MEPEHHUE
YPOBHEW B KPOBH IO MEHBIIEH Mepe ABYX, MO MEHbLIEH Mepe 3 WiIu MO MeHbulel Mepe 4
JOTIOJTHUTEIIBbHBIX OMOMapKepOB, BBIOPAHHBIX M3 HCXomHOro ypoBHs HbAi., nmpouncynmna, C-

nenruna wim HbAc uepes 48 mecses.

7. TlpumeHenue (¢GOJTUCTATUHA TO JIEOOOMY W3 MPEObINYIIUX IYHKTOB, TAE CHOCO0

JAUArHOCTUKH u/unu IMPOTrHO3HUPOBAHUA BBICOKOTO PUCKA KPATKOCPOYHOI'O PA3BUTUA m/la6eTa 2
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TUIIA Yy YCJIOBCKA NPCACTABIISACT coboit criocod AUArHOCTUKHU BBICOKOI'O pHUCKa KPaTKOCPOYHOI'O

pa3BuTHsA AuadeTa 2 TUMa y 4eJoBeKa.

8. Ilpumenenue QosurcraTiHa MO JI0O00My U3 min. 1-6, rae crnocod MUAarHOCTUKH W/WIIH
MIPOTHO3UPOBAHMS BBICOKOTO PHCKA KPATKOCPOUYHOTO Pa3BHUTHs Anadera 2 THMA y YeJIOBeKa
npeacTaBisier coOol crnocod MPOrHO3UPOBAHMS BBICOKOTO PHUCKA KPATKOCPOYHOTO Pa3BUTHS

nuabeta 2 THIA y YeJOBeKa.

9. Cniocob cocrapnieHus npoduiiss GHOMapKepoOB IJIsl pAHHErO MPOTHO3UPOBAHUS AradeTa
2 Thma y 4YeNOBeKa, NPEAYCMATPHUBAIOIIUI H3MEpeHHe ypOBHEW (OJUTMCTaTHHA B KPOBH
YKa3aHHOT'O YeJIOBEKA U 10 MEHbLIEH Mepe OJJHOTO AOMOIHUTEIBHOrO OHOMapkepa, BBIOPAaHHOTO
u3 ucxogHoro ypoBHsi HbAi., npouncynmuna, C-mentuna win HbAi. uepes 48 wmecsues, u
CpPaBHEHHE W3MEpPEHHBIX ypOBHEH B KPOBHU C MOJENbHbIM 3Ha4d€HHEM, OCHOBAaHHBIM Ha
YCPEIHEHHBIX 3HAUEHUSAX YPOBHS B KPOBH ISl TPYIIIbI JIFOJEH, XapaKTepU3YIOLINXCsl BHICOKUM
pHiCKOM pa3BuTus Auadera 2 Tuma depe3 MeHee deM 10 JieT, MpeanodYTUTENBHO Yepe3 MEHee YeM

5 net nnm Oosnee MPEeaNOYTHTENBHO Yepe3 MeHee 4eM 4 roza.

10. Cnioco0 cocrasienus mpoduisi OMOMapKepOB IJIsl pAHHETO MPOrHO3UPOBAHMS AradeTa
2 Tuna y 4esnoBeka Io M. 9, BKIIYArUIMI U3MEPEHUE YPOBHEH B KPOBU IO MEHBIIEH Mepe ABYX,
110 MEHbLIEH Mepe 3 WU 10 MeHbInell Mepe 4 TOMOJHUTENbHBIX OMOMapKepOB, BHIOPAHHBIX M3

ucxonHoro ypoBHsi HbA1c, npouncynuna, C-nentuna wiu HbA . uepes 48 mecsies.

11. donnucraTuH Ajs NMPUMECHEHNA B Ka4CCTBEC 61/10Map1<epa AJIA AUAarHOCTUKHU U/ W

IPOTHO3UPOBAHUS BHICOKOT'O PHCKA KPATKOCPOUYHOTO Pa3BUTHs auabera 2 THUMA y YeloBeKa.

12. ®onnucTaTiH sl MPUMEHEHHs] B KayecTBe OMomapkepa mo m. 11 misi 1uarHoCTUKU
W/WJTA TIPOTHO3UPOBAHUS BBICOKOTO PUCKA KPATKOCPOUHOTO pa3BUTHs Auadera 2 THIA Y YeIOBeKa,
I7le BBICOKUH PUCK KPATKOCPOYHOIO pa3BUTHs AuadeTa 2 THUIMA y 4YeJIOBeKa MpeayCMaTpHUBAeT
BBICOKHH PUCK pa3BUTHs nuadera 2 Tuna yepe3 MeHee yeM 10 JieT, IpeArnouTUTENbHO Yepe3 MeHee
4yeM 9 jieT, MeHee ueM 8 JieT, MeHee ueM 7 JIeT, MeHee YeM O JIeT, MeHee UeM S JIeT WM MeHee YeM

4 rona.

13. @onnucTaTHH U151 IPUMEHEHUS B KauecTBe Onomapkepa mo modomy m3 m. 11 mmmm. 12
IUISl AMArHOCTHKH W/WJIH MIPOTHO3UPOBAHMSI BBICOKOTO PHUCKA KPATKOCPOYHOrO Pa3BUTHs nuadera
2 THMA y YeJIOBeKa, Te AMArHOCTHKA BBICOKOTO PUCKA KPATKOCPOYHOTO Pa3BUTH AnadeTa 2 Tuma
y 4eJIOBEKa BKIIFOUAET KJIACTePU3aLHIo k-CpeqHIX ATl OLEHKH YPOBHEH pHCKa IPOrpeCCHPOBAHMS
nuabera 2 Tuma ¢ NMPUMEHEHUEM IO MEHbIIeH Mepe OJHOrO AOMOJHHUTENBHOTO OMOMapkKepa,
BbIOpaHHOrO M3 ucxomHoro ypoHs HbAic, mpomncynuna, C-nentupma mnu HbAc uepes 48

MECSILIEB, TPEANIOYTUTENBHO IO MEHBILIEH Mepe IBYX, 10 MEHBbILIEH Mepe 3 WIIK IO MEHbIIEH Mepe
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4 MOMOJHUTENBHBIX OMOMapKepOB, BHIOPAHHBIX U3 UcxogHOro ypoBHs HbA 1, mpouncynuHa, C-

nenruna wim HbA 1 uepes 48 mecsues.

14. ®onnucTaTyH 17151 IPUMEHEHHs B KauecTBe OnoMapkepa rno mobdomy u3 . 11-12 s
JAMArHOCTUKH W/WJIM NMPOTHO3MPOBAHMS BBICOKOTO PHCKA KPATKOCPOYHOTO pa3BUTHs auadera 2
THUIIA y YeJIOBEKa, I7Ie TUAarHOCTHKA BBICOKOT'O PHUCKA KPATKOCPOUHOTO pa3BHUTHs auadera 2 THma
y deJOBeKa BKJIOYAET OLEHKY JOCTYIHBIX OHOMapKepoB IOCPENCTBOM pEKypPCHUBHOIO

HNCKJIFOUCHUA MTPHU3HAKOB B MOACIIN ITPOTrHO3UPOBAHUSA PUCKA.

15. @onuucTaTuH 1151 MPUMEHEHHs B Ka4ecTBe OnoMapkepa mo mobdomy u3 mi. 11-14 s
JOMArHOCTHKH W/WIIM MPOTHO3HUPOBAHUS BBICOKOTO PHCKa KPAaTKOCPOYHOTO pa3BUTHs nuabdera 2
TUTA y YeJIOBEKa, MPEeIyCMAaTPUBAIOLINNA COCTaBjeHHe mnpoduisi OMOMapKepoB Ui PaHHEro
MIPOTHO3UPOBaHMs nuabera 2 TUNAa Yy YeNOBEKa, MPenyCMaTPUBAIOIUN W3MEpPEeHHe YpOBHEU
¢osuncTaTHHA B KPOBU YKA3aHHOT'O YEJIOBEKA M [0 MEHBIIEH Mepe OJHOTO JOTOJHUTENBHOTO
OromMapkepa, BBIOPAaHHOTO U3 HCXOMHOTO ypoBHSI HbA |, nmpouncynuna, C-nentuna win HbA .
yepe3 48 MecsAleB, U CPAaBHEHHE HU3MEPEHHBIX YPOBHEHW B KPOBHU C MOJENbHBIM 3HAYECHHUEM,
OCHOBAHHBIM HA YCPEOHEHHBIX 3HAYEHUSX YPOBHA B KPOBH JJs1 TPYINNbl JIFOJEH,
XapaKTePU3YIOIINXCSl BHICOKMM PHUCKOM pa3BUTHs aAnadera 2 Twma 4epe3 Menee yem 10 Jer,

NPEANIOYTUTEIIBHO U€PE3 MCHEC YEM 5 net unu 6onee NpeaATIOYTUTEIIbHO YEPE3 MEHEE UEM 4 ropa.

16. @onucTaTyH 711 IPUMEHEHHs B KauecTBe OnoMapkepa o mobdomy u3 m. 11-15 s
AMATHOCTUKH W/WJIM MPOTHO3MPOBAHUS BBICOKOTO PHUCKA KPATKOCPOYHOTO pa3BUTHs auadera 2
TUNA y 4YEJOBEKa, AOIMOJHUTENbHO MPEeIyCMAaTPUBAKOLIUN H3MEpPEHHE YPOBHEH B KpPOBHU IO
MEHbIIEH Mepe IByX, IO MEHbLIeHd Mepe 3 WU MO MEHbIIeH Mepe 4 MONMOJHUTENbHBIX
OuoMapKkepoB, BBIOPAHHBIX U3 UCXOMHOTO ypoBHS HbA |, mpouncynuna, C-nentuna uian HbA ¢

yepes 48 MecsLeB.

17. @onucTaTvH 1151 MPUMEHEHHs B Ka4ecTBe OnoMapkepa ro modomy u3 m. 11-16 s

IMAarHOCTHKH BBICOKOTO PHCKA KPATKOCPOYHOTO pa3BUTHs quadeTa 2 THMa y YeloBeKa.

18. @oyuucTaTyH 1151 MPUMEHEHHs B KauecTBe OnoMapkepa o modomy u3 m. 11-16 s

NPOTHO3MPOBAHUS BBICOKOT'O PUCKA KPATKOCPOYHOTO Pa3BUTHs Auadera 2 THIA Y 4eJIOBEKa.
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