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MHpekc creatos3a nedyeHU Kak IpeaukTop paTaabHbIX
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Lenb. M3y4nTb accoumaumm BbICOKOrO MHAEKCA CTeato3a MevyeHu
(Fatty Liver Index — FLI >60) ¢ pvckom cmMepTu 1 HedaTtanbHbIMU Cep-
[lE4HO-COCYANCTBIMU COBBITUSIMW B POCCUIACKOIN 3NMAEMUONOrMYECKOM
Koropre.

Martepuan n metoabl. B ananu3 BknoyeHbl gaHHble SCCE-PD2
(Onupoemnonorns cephevyHo-cocyamncTbix 3aboneBaHuii B perno-
Hax Poccuiickoinn ®epepaunn). Mnpekc cteatosa neyvenn (FLI) pac-
cunTbiBanca no dopmyne, npeasoxeHHon Bedogni G, et al. (2006r).
MpeaykTopoM cTeaTos3a neyeHu cumTanu Beicokuin nHaekc FLI >60.
Bcero BknioyeHo 5381 yenosek B Bo3pacTte 25-64 net u3 4 peru-
oHoB PO (Pecnybnuka Kapenus, KpacHopapckuin kpaii, Omckas
n PazaHckast o6nactu) u3 Hux FLI 260 otmedanca y 1672 ven. K da-
TalbHbIM KOHEYHBIM TO4KaM OTHOCUM CMEPTb OT BCEX NPUYKH (06Las
cmeptb — OCM) 1 cepaeyHo-cocyamnctyio cmeptb (CCCwM), k Heda-
TanbHbIM — NMHOAPKT Muokapaa (MM), ocTpoe HapyLueHMEe MO3roBOro
kpoBoobpaleHns (OHMK), nporpeccupoBaHme cepaeyHoin HepocTa-
TOYHOCTM (rocnuTanuaaums), pesackynsipusaumio. KombuH1npoBaHHas
KoHeyHas Touka (KKT) Bkntoyana B cebss CCCMm mnu HedaTtasbHylo Ko-
HeyHyto Touky. CTaTMCTNYeCKUiA aHanu3 NPOBEAEH C MOMOLLBIO S13blka
n cpepbl R (Bepcusi 4.2). YpoBeHb 3HAYNMMOCTH /151 BCEX NPOBEPSIEMbIX
runotes p<0,05.
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PesynbTatbl. AHaNN3 KPUBbLIX BbKMBaemMocTn KannaHa-Meiepa noka-
3aU, 4TO rpynna nauneHToB ¢ nHaekcom FLI >60 umena ctatuctnyecku
3HaYMMO XyZALUVEe NokasaTeny BbKMBAEMOCTU MO CPaBHEHMIO C rpyn-
noin FLI <30, kak ans Hactynnenus cmept (OCm, p<0,001 n CCM,
p=0,004), Tak n ansa KKT (p<0,001). B perpeccroHHoin mogenu Kokca
C nonpaekoii Ha pervoH (M1) unagekc FLI 260 ctatuctuyecku 3Hauu-
Mo accoummposanca ¢ OCm (HR 2,61 [95% AW: 1,55-4,41], p=0,001),
CCCwm (HR 4,28 [1,8-10,15], p=0,001), HedaTansHeiIM OHMK (HR 4,89
[1,86-12,84], p=0,001), n KKT (HR 3,8 [2,26-6,38], p=0,001). B mope-
N C MOMPAaBKOW Ha PervnoH, nos u Bo3pact (M2) accoumauys BbICOKOro
nupekca FLI coxpaHanace ¢ OHMK (p=0,036) n KKT (p=0,004), a 8 M3
(M2 + cdbakTopbl 06pa3a XM3HM N HAPYLLEHWS IMNMAHOr0 06MeHa) NnLLb
¢ KKT (HR 1,93 [1,06-3,51], p=0,031).

3aknioyeHune. 10 JaHHbIM POCCMIACKOrO 3MUMAEMUONOrNYECKO-
ro uccnepoBanusi (9CCE-P®2), aHannu3 KpuBbIX BbIXUBAEMOCTU
KannaHa-Meiiepa nokasan, YTo B rpynne uL, C BbICOKMM MHAEKCOM
FLI >60 nokasatenn BbPKMBAEMOCTY CTATUCTUHECKM 3HAYUMO HUXKE,
yem B rpynne ¢ FLI <30, ons Bcex nayyaembix ncxopgos (OCM, CCCm
n KKT). B perpeccroHHon ogHodakTopHoin moaenn Kokca ¢ nonpas-
KOV Ha pernoH, BblCokui nHaekc FLI accoummpoBancs ¢ HedaTanbHbIM
OHMK, OCm, CCCm 1 KKT, HO B MHOrodaKkTopHOI Moaenu (nonpaeka
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Dnudemuonoaeusi cepoeyHo-cocyoucmoix 3a001e6aHUI

Ha pernoH, Bo3pacT, non, GakTopbl 06pasa XU3HWU 1 HAPYLLUEHUS -
NUAHOrO 0OMeHa) CTaTUCTMYEeCKn 3HaudMas cBsidb FLI 260 coxpaHu-
nacb b ¢ KKT.

KnioueBble cnoBa: HeankorosbHas X1posas 60/1e3Hb NeYeHN, BbICOKMIA
nHaekc cteatosa nevenu (FLI >260), puck cmepTy, MOAENMPOBAHME.

OTHOLWIEHUS U [EeATEeNIbHOCTb. VcCnefoBaHne BhIMOIHEHO B paMm-
Kax rocyfapCTBEHHOrO 3agaHus "Pa3BuTne CUCTEMbl AUHAMUYECKO-
ro HabnioaeHus 3a aNMAEMMONOrMYECKOW CUTyauuel, CBA3aHHON
C CeprevyHo-CcoCyancTeiMu 3a60neBaHnsIMI 1 UX dakTopamm pucka,
B pernoHax Poccuiickoin ®epepaumnn (SCCE-PD2)" (rocpeructpa-
una N2 AAAA-A17-117070760036-6). MocynapcTBeHHOe 3ajaHue
"MopenmpoBaHue pucka XPOHUYECKMX HEMHDEKLMOHHbIX 3abone-
BaHWi/CepaeYHO-COCYANCTLIX 3a00/1eBaHUii HA OCHOBE POCCUINCKUX
NMPOCMEKTUBHBIX MOMYJSALMOHHBIX UCCNEA0BAHNIA C LENbID CO34aHNS
OTEYECTBEHHOW LUKaJibl MPOrHO3MPOBaHMS prcka passutus 3abosne-
BaHM".
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Fatty liver index as a predictor of fatal and non-fatal cardiovascular events in Russians: analysis

of an epidemiological cohort
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Aim. To study the associations of a high fatty liver index (FLI >60)
with the risk of death and nonfatal cardiovascular events in a Russian
epidemiological cohort.

Material and methods. The analysis included data from ESSE-RF2
epidemiological study. FLI was calculated using the Bedogni G et al.
equation (2006). A high FLI >60 was considered a predictor of liver
steatosis. A total of 5381 individuals aged 25-64 years from 4 Russian
regions (the Republic of Karelia, Krasnodar Krai, Omsk and Ryazan
Oblasts) were included, of which 1672 had FLI >60. Fatal endpoints
included all-cause (ACD) and cardiovascular death (CVD), while non-
fatal endpoints included myocardial infarction (Ml), cerebrovascular
accident (CVA), heart failure progression (hospitalization), and revas-
cularization. The composite endpoint (CE) included cardiovascular
death or a non-fatal endpoint. Statistical analysis was performed using
the R language and environment (version 4.2). The significance level for
all tested hypotheses was p<0,05.

Results. Kaplan-Meier survival curve analysis showed that the group
of patients with a FLI >60 had significantly worse survival outcomes
compared to the group with an FLI <30, for both death (ACD, p<0,001
and CVD, p=0,004) and CE (p<0,001). In the Cox regression model
adjusted for region (M1), FLI 260 was significantly associated with ACD
(HR 2,61 [95% ClI: 1,55-4,41], p=0,001), CVD (HR 4,28 [1,8-10,15],
p=0,001), non-fatal CVA (HR 4,89 [1,86-12,84], p=0,001), and CE (HR
3,8 [2,26-6,38], p=0,001). In the model adjusted for region, sex, and age
(M2), the association of a high FLI with CVA (p=0,036) and CE (p=0,004)
persisted, while in M3 (M2 + lifestyle factors and lipid metabolism
disorders) it was only associated with CE (HR 1,93 [1,06-3,51], p=0,031).
Conclusion. In the group of individuals with a FLI 260, survival rates
were significantly lower than in the group with a FLI <30 for all studied
outcomes (ACD, CVD, and CE). In a univariate Cox regression model
adjusted for region, a high FLI was associated with non-fatal CVA, ACD,
CVD, and CE. However, in a multivariable model (adjusted for region,
age, sex, lifestyle factors, and lipid metabolism disorders), a significant
association of FLI 260 remained only with CE.
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Relationships and Activities. The study was conducted as part of
the state assignment "Development of a system for monitoring of the
epidemiological situation associated with cardiovascular diseases and
their risk factors in Russian regions (ESSE-RF2)" (state registration
N2 AAAA-A17-117070760036-6). State assignment "Modeling the
risk of noncommunicable diseases/cardiovascular diseases based on
Russian prospective population studies in order to create a Russian-
made prediction risk score".
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KiioueBbie MOMEHTDI
Y10 M3BECTHO O MpeIMeTe UCCIIETOBAHUS?
HeankoronbHas XxupoBasi 00J€3Hb TMMEYEHU
(HAXKBII) gBnsiercss MyJIbTUIMCUUTUTMHAPHOK TTPO-
0JIeMOIl U MO MaHHBIM UCCIENOBAaHUN acCOLIMUPY-
eTCsl C CepAeYHO-COCYAUCTHIMU 3a00JI€BAHUSIMMU,
caxapHbIM NMAa0ETOM 2 THIa, METabOJUYECKUM
CUHIPOMOM U BHEMEYEHOUHOU M3OBITOYHON CMEPT-
HocThlo. HecMOTpst Ha TO, UYTO HEKOTOPHIMU aBTO-
pamMu ObUIM MOKa3aHbl accollMalliu CcTeaTo3a Ie-
YEHU C CEPACYHO-COCYAUCThIMU 3a00J€eBaHUSIMU
U MOBBIIIEHHBIM PUCKOM CMEPTH, PE3YyJbTaThl UC-
CJIeOBAHUI HOCSAT MPOTUBOPEUMBBIA XapaKTep.
Yro 100aBISAIOT PE3YILTATHI HCCAETOBAHMS?
BriepBbie ¢ UCTOIb30BaHUEM MPOCIEKTUBHOIO AU~
3aiiHa 1 MHOTo(aKTOPHOIro aHajlu3a Ha Mmpencra-
BUTEJIbHON 3MUAEMUOJIOTUYECKON BBIOOPKE pOC-
CHIICKOTO HaceJeHMsI B Bo3pacTe 25-64 jer usy-
YeHbl accollMallud BBICOKOTO MHAEKCa CcTeaTo3a
neueru (FLI >60) ¢ puckoM cMepTy U HedaTalb-
HBIMU CEPAEYHO-COCYTUCTHIMU COOBITUSIMU.
IToka3zaHo, 4TO BBIKMBAEMOCTb KOTOPTHI ObLIa 00-
paTtHO TpomopiuoHaibHa ypoBHIO FLI. ITocne
ydyeTa OCHOBHBIX (DAKTOPOB pUcCKa (pPeruoH, BO3-
pacT, MoJi, 00pa3 XXU3HU, TUCIUNUIEMUSI) BbICO-
kuit FLI gBnsiicd He3aBUCUMBIM MPEAUKTOPOM
KOMOVWHVPOBAHHON KOHEYHOH TOukU (daTaibHbIe
U HedaTaabHbIe CEPACYHO-COCYIUCTbIE COOBITHUS),
HO He ObUI HE3aBMCUMO acCOLIMMPOBAH C PUCKOM
o0l11Ie#t NIu cepAeYHO-COCYAUCTO CMEPTH.
PesynbTaThl MO3BOJSIIOT paccMaTpuBaTh WHAEKC
FLI xax mpakTUYHbBIA UHCTPYMEHT Il CTpaTudu-
Kallud pUCKa DPa3BUTUS CEPAEYHO-COCYAUCTHIX
OCJIOXKHEHUH Yy JIML TPYLOCIIOCOOHOrO BO3pacTa,
YTO BaXXHO IS COBEPIIEHCTBOBAHUS IMOAXOIOB
K IEPBUYHOI MpoduUIaKTUKE.
IlonyyeHHbIEe MaHHBIE YKa3bIBAIOT HA HEOOXOMU-
MOCTb 0o0Jiee IIUTEIbHOTO HAOJI0AEeHUS 3a MOJIO-
IBIMU KOTOPTaMU JJIsI YCTAHOBJIEHUS HOJTOCPOY-
HOTO BKJIaJia CTeaTo3a MeYeHu B CMEPTHOCTb.

* Non-alcoholic fatty liver disease (NAFLD) is

Key messages
What is already known about the subject?

a multidisciplinary problem and, according to
studies, is associated with cardiovascular disease,
type 2 diabetes, metabolic syndrome, and high
non-liver-related mortality. Although some authors
have shown associations of liver steatosis with car-
diovascular disease and an increased mortality risk,
the study results are contradictory.

What might this study add?
For the first time, using a prospective design and
multivariate analysis, the associations of a high
fatty liver index (FLI >60) with the risk of death
and non-fatal cardiovascular events were studied in
a representative epidemiological sample of the Rus-
sian population aged 25-64 years.
Cohort survival was shown to be inversely pro-
portional to FLI level. After accounting for key
risk factors (region, age, sex, lifestyle, and dyslipi-
demia), a high FLI was an independent predictor
of the composite endpoint (fatal and nonfatal car-
diovascular events) but was not independently asso-
ciated with all-cause or cardiovascular mortality.
The results suggest that the FLI can be conside-
red a practical tool for risk stratification of cardio-
vascular events in working-age individuals, which
is important for improving approaches to primary
prevention.
The findings indicate the need for longer-term fol-
low-up of younger cohorts to determine the long-
term contribution of hepatic steatosis to mortality.
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BBenenne

HeankoronbHasg upoBas O00Jie3Hb IEYEHU
(HAXKDBIT) saBnsieTcss MyITbTUANCIUTLIAHAPHON TTpobJie-
MOIi U CBSI3aHA CO MHOTUMU KOMOPOUIHBIMU COCTOSTHU-
SIMU (CcaxapHbIil 1uabeT, OXUpeHue, MeTaboaInIeCcKuit
CUHJIPOM M [Ip.), BIMUSIHUE KOTOPBIX Ha XKMU3HEHHBIN
MpOrHo3 IMauueHTa He Bbi3biBaeT coMHeHust [1]. Co-
opanHbiii Mmatepuan o HAXKBII aprymeHTrpoBaHo no-
KasaJl ee CBSI3b C MEXaHU3MaMU Pa3BUTUSI aTEPOCKIIEPO-
3a (IMCIUMUAEMUS], HapyllleHe CBepThIBAIOIIEH CUCTe-
MbI KPOBU, Hecnielubuieckoe BoCNajeHrue 1 Jp.), 4TO
TO3BOJIWJIO MPEATNOJOXUTh HAJIMYKE CBS3U C CEPACYHO-
cocynucTbiMU 3a0oneBaHUsIMU (CC3) 1 MOBBIIIEHHBIM
puckom cmeptu oT HuX (CCCwm) [2, 3].

HAKBIT Bxtouaet B ceds1 LIMPOKU CIIEKTP MOP-
(onornueckux U3MEHEHU B CTPYKTYpe MEYeHU — OT
MPOCTOro cTeaTo3a A0 LIMPpO3a, YTO, HECOMHEHHO,
BJIMSIET Ha 3a00J1€BaéMOCTb U CMEPTHOCTh U UTO He-
00XOAMMO yYUTHIBaTh Npu usydeHuu Bkiaaga HAZKDBIT.
M3zyuenue ecrectBeHHoro teueHus: HAXKDBIT nokasa-
JIO, YTO CMEPTHOCTb ISl MAllMeHTOB 6e3 mporpeccu-
poBanus HAKBIT cocraBuia 3,6%, a ¢ KOMIIEHCUPO-
BAaHHBIM U NE€KOMIIEHCUPOBAHHBIM ILIMPPO3OM Teue-
Hu — 18,7 u 28,8%, cooTBeTCTBeHHO [4-6]. B npyrom
€BpOMNENHCKOM UCCAeNOBAaHUU ObLIO MOKa3aHO, YTO TH-
CTOJIOTMYECKU OKA3aHHBIN CTEaTOreNaTUuT, SIBJISIeTCS
HE3aBUCUMBIM TMPEAUKTOPOM CMEPTU — OTHOIIEHUE
puckoB (hazard ratio, HR) 9,16 [95% noBeputenbHbIi
untepBan (JAN): 2,10-9,88] [7]. Pesynbratel mpose-
JNEHHBIX 3MUIEMUOJOTUYECKUX UCCIENOBAaHUI U MeTa-
AHAJIM30B, MOCBAIIEHHBIX U3ydyeHuto cBsazeit HAZKBIT
¢ CC3 u pucKOM CMepPTU B MOMYJISLUU, IPOTUBOPEYU-
BHI [8, 9]. Ellle GoJiblile BOMPOCOB BBI3BIBAET BKJIAJ CTE-
aTo3a MEYEeHU KaK CaMOCTOSTENbHOro (hakTopa pucka
(®P) 8 CC3 u CCCwM B mromysstium [10-12].

"30JIOTBIM CTAaHIAPTOM" OIIEHKM TSXKECTH Iopa-
JKEHUST TIEYEHU SIBJISIETCS OMOIICHSI, & MHCTPYMEHTOM
MEPBOU JIMHUM B IUIUPOKON KIIMHUYECKOM MPAKTUKE —
yabTpa3BykoBoe uccienoBanue (Y3M). B snunemu-
OJIOTUYECKHUX HCCIEN0BAHUSAX CTpaTU(UKALIUS pUcKa
C TIOMOIIIbIO OMOIICUU HEBO3MOXHA, a MacCOBOE TPO-
Benenue Y3U mneveHu 3atpatHoe. HenHBa3uBHBIE Me-
Tonbl nuarHoctuku HAPKBII, ocHoBaHHBIE Ha CHIBO-
POTOYHBIX MapKepax U OMOMETPUYECKUX MTOKa3aTeIsIX,
B KJIMHMYECKO# npakTuke B PD He peKoMeHIOBaHbI'.
Hanporus, B ctpanax A3uu, Adpuku, Espomnsi, CIITA
W Jp. HEUHBA3UBHBIE METOIbI UCCIIEAOBAHUS YCIEIITHO

! Knunuyeckne pekomengaunu. HeankoronbHas xuposas 60e3Hb

neyexun. Koguposarue no MexayHapooHON CTaTMCTUHECKON knac-
cudukaummn 6oneaHein 1 npobaem, cea3aHHbIX Co 3a0posbem: K75.8,
K76.0. Poccuiickoe 06LWeCcTBO N0 U3y4eHUto neveHn. Poccuiickas
racTposHTEpoONoruyeckas accoumauys, Poccuinckoe obLLeCTBO Npo-
dunakTkn HemHbEKUMOHHbIX 3aboneBaHuii, Poccuiickas accouu-
aums 3HOOKPKMHONOroB, Poccuiickoe Hay4yHOe MeamuUMHCKoe o6LLe-
CTBO TepanesToB, HaumoHanbHoe 06LecTBO NpodunakTnieckom
kapauonorum, Poccuiickas accoumaums repoHTONIOroB U repuaTpos.
ID: 748. https://rsls.ru/files/KRNGBP2024.pdf.
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WCTIONIB3YIOTCSI TIPY OLIEHKE BIUSTHUS TPpOdUIaKTAYE-
CKMX MepomnpusiTuii. B yacTHOCTU, MHIEKC cTeaTo3a
neueHu (FLI — Fatty Liver Index) pekomeHI0BaH mpu
MPOBEAECHUN SMUAEMUOJIOTNYECKUX UCCIeNOBAHUN
B KauecTBe MHAMKATOPA OLEHKU BIUSHUS MPOGhUIaK-
TUYECKUX Mep, JIEKAPCTBEHHBIX MPENapaToB U TOKCUY-
HBIX BellIeCTB Ha 310poBbe uenoBeka [13, 14]. B Poccun
unaekc FLI ucnonb3oBancsd B pOCCUIUCKOM KIIMHUKO-
SMUAEMUOJOTUYECKOM UCCIENOBAHUM MO O0palaeMo-
ctu DIREG L (peructp 3a6onesanuss HAZKBIT) u 6611
YCIIEIIHO BAJIMAUPOBAH MpPU U3YYEHUU TUATHOCTUYE-
CKMX BO3MOXHOCTE!l HEMHBA3UBHBIX METOJOB UCCJIe-
noaHus y nmauveHtoB ¢ HAXKBIT [8, 15]. B cucrema-
TU4eckoM o0630pe (2024) ycTaHOBJIEHO, YTO WHAEKC
FLI TecHO koppenupyeTr ¢ OMOXUMUYECKUMU, HU3UO-
JIOTUYECKUMU U TAaTOMOP(HOJIOTMYECKUMU IMOKa3a-
TeJIMU OpraHu3Ma, BKJIIOYas KJIOUYeBbIE MapaMeTphl
JIMITUIHOTO, OEJTKOBOTO U YIJIEBOAHOIO OOMEHa, Top-
MOHAJIbHBI (DOH, YPOBHU BUTAMUHOB, OMOMapKephbl
BOCITAJIEHUSI U OKUCJIUTEBHOIO CTpecca, YTO MO3BOJISI-
€T pacCMaTpUBaTh €T0 KaK MOTEHIUATbHBIN TPEIUKTOP
umu OP pa3Butusi cMepTeIbHBIX UCXOM0B U IIIMPOKOTO
CMeKTpa MeTabOINYECKUX U HEMETaboInYecKux 3a60-
JieBaHuii [14].

WN3yyeHue BAUSHUSA pa3IUYHBIX METOHNOB JIUa-
THOCTUKU, 3(PPEKTUBHOCTU JieUeHUs, MPOBEAESHHBIX
MpoGWIAKTUYECKUX MEPONPUATUI, HallpaBJIEeHHBIX Ha
cHmkenne CC3 u CCCwm y aul ¢ pa3audyHbIMU Gop-
mamu u teyeHuemM HAXKBII, HeobGxonumo njs BbI-
paboOTKM PallMOHAJIILHOTO aJITOPUTMA BEAEHUS U BIIU-
SIHUS Ha TOMYJASUMOHHBIA U WHIUBUAYAJIbHBIA PUCK.
B ciyuae crearo3a meuyeHu, A0JISI KOTOPOTO B CTPYK-
type HAXBII 3anumaer ~80%, pa3paboTka paiuo-
HaAJIbHOTO BeIEHUs SBIseTCs akTyaiabHou [16]. Pe-
KJaccu(pUKauMOHHBINM aHanu3 B ucciaeqoBanuu Niu Y,
et al. (2023) npoaeMOHCTpUPOBAJ, YTO BKJIIOUEHUE
uHaekca FLI B TpamiMIIMOHHBIE MOJENIU OLIEHKU Cep-
JIEYHO-COCYAUCTOrO0 pUCKa CYIIECTBEHHO YJIy4llaeT
UIESHTU(hUKALUIO MAMEHTOB C UIIEMUYECKOI Oose3-
HBIO Cepllla MOXET ObITh MPaBUJIbHO UAECHTUDULIU-
poBaHa nyTeM BKIoueHus1 FLI B 0ObIuHbIE (haKTOPHI
cepaeyHo-cocyaucToro pucka [17].

HaM 13BecTHO O MHOTOUMCIIEHHBIX TECHBIX CBSA3SIX
HAZKDBII ¢ pasznuuHbiMu (pakTOpaMu, HO JOOABISET JIU
yT0-T0 HAZKDBII K yXe U3BECTHBIM MPOTHOCTUYECKUM
®P? INpencraBieHHbIE TaHHBIE OTACIbHBIX NCCIEAOBA-
HUIl U MEeTaaHAJIM30B AEMOHCTPUPYIOT pa3HOHAIpaB-
JICHHBbIE BBIBOJIbI, YTO CBSI3aHO C Pa3TUYHBIMU METOMO-
JlornyeckuMu nonxogaMu usydyeHus cszeit HAXKDBII
(pa3jIMyHbIEe CTATUCTUYECKUE MOAEIU U TIEPEMEHHBIEC)
[18]. IIupokast pacipOCTPaHEHHOCTb U OTHOCUTEIbHO
OnaronpusTHOE TeYEHUE cTeaTo3a MeYyeHU, MPOTUBO-
PEUYUBOCTb 3apyOEXKHBIX U OTCYTCTBUE POCCUMCKMX
SMUIEMUOJIOTMYECKUX JaHHBIX O BKJIale cTearo3a Ie-
YEeHU B TMOBBIIIEHHBI PUCK CMEPTU U HedaTalbHbIE
CepAeYHO-COCYAUCTBIE OCJIOXHEHUS, ONPENeTuIn aK-
TYyaJIbHOCTb IPOBENEHUS JAHHOTO UCCIeOBaHUSI.
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Tabauua 1
HToroBoe KOIMYECTBO MY>KUMH U XXEHIIIWH, BKIIOYEHHBIX B aHaIu3 (n=5381)
IMoka3zatenb My>KuuHbl, n=2385 Kenmunsl, n=2996
FLI <30 FLI >30<60 FLI >60 FLI <30 FLI >30<60 FLI >60
n (%) 887 (37,2) 605 (25,4) 893 (37,4) 1729 (57,7) 488 (16,3) 779 (26,0)

[Mpumeuanne: HAXKBIT — HeankorosibHast xupoBasi 6ose3Hb redenu, FLI — Fatty Liver Index; FLI <30 — orcyrcrBue HAXKBII, FLI >30<60 —
"cepast 30Ha" wnu comuutenbHoe Hatnure HAXKBII, FLI >60 — npenukrop HAXKBIT (Bbicokuit nHAEKC).
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Puc. I Kpussle Karnana-Meliepa y9aCTHMKOB MCCIIEIOBAaHUSI B 3aBU-
cumocTH oT ypoBHs uHaekca FLI pist OCwm.

IMpumMevanue: * — paszauuusi TOKas3aTeleil KPUBBIX BBIXKHBAEMOCTH

Kamnana-Meiiepa ¢ nmonpaskoit Xonma. OCm — o61mast cMepThb (OT Beex

npuunH), FLI — Fatty Liver Index (nHaekc creato3a nevyeHu).

Hens ncciaenoBaHus — U3yYUTh acCOIMAIIMN BbI-
cokoro MHaekca crearosa neueHu (FLI >60) ¢ puckoM
cMepTH U HedaTaIbHBIMUA CEPIEUYHO-COCYIUCTBIMUA CO-
OBITUSIMU B POCCUICKOI 3MUIEMUOIOTMYECKOI KOropTe.

Marepuaj ¥ METObI

Jlng aHanu3a MCMOJb30BAIUCh AaHHBIE MHOTOLICH-
tpoBoro wuccienoBanusi DCCE-P®2 (Bnunemuonorus
CepIevyHO-COCYANCThIX 3a0ojieBaHuil B pernoHax Poccuii-
ckoit @eneparun, 2017r).

Hccnenosanne DCCE-P®2 6b10 0mo6peHO 3THYE-
ckuM KomuteromM @I'BY "TocymapcTBeHHBIN HaydHO-MCCIIE-
NMOBATEebCKUI TIEHTP MpodMiIakTHIecKoit MequiuHbel" Mu-
HUCTepcTBa 3apaBooxpaHeHust Poccuiickoit Denepanuu
("THULL IIM") (B HacTosiee BpeMss — DI'BY "HaumoHanb-
HBIIT MENWIIMHCKUIN WMCCIenoBaTeIbCKUN IIEHTP Tepanuu
u npodwraktuaeckoir MenuumHel” ("HMMULL TIIM") Mun-
3npaBa Poccun’. Bee pecioHIEHTHI TTOAMMCATIN HHPOPMUPO-
BaHHOE comiacke Ha oOcienoBaHue U 00pabOTKy NepCOHAb-
HBIX TaHHBIX. VccienoBaHue MpOBOAMIOCH B COOTBETCTBUU
C 3TUYECKUMU TTOJIOKEHUSAMU XeJbCUHKCKOU JeKIapaiumu

2 Buinucka us npotokona N2 03-01/17 ot 18.04.2017 3acenanus He-
3aBMUCMMOro aTnyeckoro komuteta ®rey "rHULMM" MuHsopasa
Poccun.
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Puc. 2 Kpussle Karnana-Meiiepa y4aCTHUKOB MCCJICIOBAHUS B 3aBH-
cumocTu ot ypoBHs uHaekca FLI st CCCwm.

IMpumeuyanue: * — pasauuus nokasareseil KPUBBIX BbIKMBAEMOCTU

Karrana-Meiiepa ¢ monpaBkoii Xonma; CCCM — cepaeyHo-cocyaucTast

cmepthb, FLI — Fatty Liver lindex (uHaekc creatosa reyeHu).

u HammonaneHbiM cTaHgaptom P® "Hamnmexamas xiu-
Huyeckasa npaktuka GCP (Good Clinical Practice)" TOCT
P52379-2005.

UccnenoBarenu n3 Kaxkmoro pernona-ydactHuka (Pec-
my6omka Kapenust, KpacHomapckuii kpait, Omckast u Psizan-
ckag o6siactu) 6bLIM 00yUYEHbI TTPaBUIaM MTPOBENECHUS UCCIe-
TOBAHUS, K&KIBII PETHOH-YIACTHUK OBUT 0OecTiedeH oarHa-
KOBBIM HA0OPOM MHCTPYMEHTapHsI.

B uccrnenoBanuu DCCE-P®2 ucrnonxbs3oBanach cucte-
MaTudeckast CTpaTuUIMPOBaHHAST MHOTOCTYTIEHYATAsT CITy-
yaifHast BBIOOpKa, chOPMUPOBAHHAS TI0 TEPPUTOPUATTEHOMY
TIPUHIINITY Ha 6a3e MyHUIATIATLHBIX TTOJIUKIMHUK 110 METOY
Kumra. @opmupoBaHue BEIOOPKU MTOAPOOHO OIMKMCAHO B pa-
Hee OTyOJMKOBAaHHOM ITPOTOKOJIE NCCIIENOBAHUS U Ty0TuKa-
musx [3, 19]. Uuanexc crearos3a neyenu (FLI) paccuntbiBamm
o opmysie Bedogni G, et al. (2006). Cuuranu, eciiu MHACKC
FLI <30 — orcyrctBue crearosa, FLI >30<60 — "cepast 3oHa"
(comHuTeNbHOE HanMuKe creatoda) U FLI >60 — nmpeaukTop
cTearosa TevyeHu (BbICOKMI mHIekc). Kpurepuu HeBKIiIoUe-
HUSL: 3JI0YTIOTpebIeHre ajkoroieM (TIpyeM 3TaHoJIa — MYX-
yuHbl > 168 T/Hen. U KeHIMHbI >84 r/Hen.), rematut (B, C
U JIp.), OHKOJIOTUeCKHe 3a00JIeBaHMs, TIpueM cTaTHOB [20)].

B ananu3 B KauecTBe WHAVMBUMYATbHBIX TEPEMEHHBIX
OBbUTA BKITIOYEHBI COIMATbHO-IKOHOMUYECKUE U IeMOorpa-
(uveckne xapaKTepuCTUKU C HAaUOOJBIIIUM YPOBHEM TOKa-
3aHHOCTH (TI0JI, BO3PACT, MECTO TIPOXUBAHUS, YPOBEHb 00-
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paszoBanwust). [loBeneHuecKue MTPUBBIYKN — CTATyC KypeHUs,
MoTpebIeHNE aJikorois, (hu3ndeckast akTuBHOCTh (PA). MH-
nekc Macchl Tenia (MMT) paccuuteiBanu o dopmyre Kete:
UMT=macca Tena (kr)/pocT (M?).

Hanmuue 3abGoneBanust B aHaMHe3e (IEpeHECEHHBIX/
WMEIOIIUXCS): UIeMudecKast 60Ie3Hb cepila, CTeHOKapIWH,
OCTPOTO HapyLIeHUs] MO3TOBOro KpoBoobparieHus (OHMK),
nHbapkTa Muokapaa (MM) u np., OLleHMBAIOCH TTPY TOJIOXKH-
TeJILHOM OTBeTe Ha Borpoc: "ToBopwi s Bam korma-Hubynb
Bpay, uyTo y Bac mmeroTcss/umenuce ciemyiomnue 3aboieBa-
Husa?". [IpueM cTaTUHOB OLEHUBAJICS TIPU TTOJIOKUTETHHOM
otBete Ha Borpoc: "[IpuHumanu nmu Bel B mocnennue 2 Hen.
MperapaTsl, CHIDKaIoIe ypoBeHb xojectepuH” Ecmm "/la" —
YKaxure, Kakue 3To Tpemnaparsl [21].

JlaGopaTtopHble uccienoBanus. B3situe KpoBU U3 JIOK-
TEBOU BEHBI BBITIONHSIOCH B MyHUIIUTIAbHON TTOMKITNHU-
ke mocsie 12 4 ronomanwms. [lokaszarenu TUMMMIHOTO CHIEKTpa,
BKJItouast ypoBHH ob611ero xonecrepuHa (XC) u XC, Bxons-
IET0 B COCTaB JIMTIOMIPOTENHOB BBICOKOW M HUW3KOI TIIOT-
HOCTH, TPUTIULIEPUIOB, a TakKke ypoBHU C-peakKTUBHOTO
0esika, OTPEeNeIeHHOTO BBICOKOTYBCTBUTEIBHBIM METOIOM
(BuCPB), obmero ounmmupyorHa, MOYEBOI KMCIIOTBI M aKTUB-
HOCTb Y-TIlyTaMuiATpaHcdepasbl, aTaHnHaMUHOTpaHcdepa-
361 (AJIT), acrrapratamuHoTpaHcdepassl (ACT), menouHoi
docdarassr (LLLD) onpenensuin Ha aBToaHanIM3aTope Abbott
Architect ¢8000 ¢ ucmonbp30BaHUEM TUATHOCTUYECKUX HA0O-
poB dupmer "Abbott Diagnostics”" (CILA). CtaHmapTu3ammio
¥ KOHTPOJIb KauecTBa aHAJTW30B TIPOBOAUIN B COOTBETCTBUU
¢ TpeboBaHusIMy DenepanbHO CUCTEMBI BHEITHE! OLIEHKUN
KayecTBa KJIMHUYECKUX JTAOOpaTOPHBIX MCCIenoBaHuii [21].

OO6cnenoBaHHbIE B OMHOMOMEHTHOM WCCIENOBAaHUU
DCCE-P®2 u3 4 pernonop P® chopmupoBanu Korop-
Ty ISl TIPOCTIEKTUBHOTO HaboneHus. 2KU3HEHHBI cTaTyc
Kaxmoro oOciaemoBaHHOTO yTouHsuics 1 pa3/2 roma c 3a-
HeceHWeM B crenuanbHyio dopmy. JaHHble cobupannch
KaXIbIM PeTMOHOM-YYaCTHUKOM W TIepefaBaiuch B deme-
panbHbIi neHTp (HMUWULL TIIM). [IpuunHBI cMepTH ycTa-
HaBuBanuch yepe3 otaensl 3AICa (akTbl 0 cMepTH), Teppu-
TopuanbHbie GOHIBI 00513aTEILHOTO MEMUIIMTHCKOTO CTPaxo-
BaHUs, YripaBieHue Poccrata (MenuIImHCKUE CBUIETETHCTBA
0 CMepTH), MEANIIUHCKUE opraHu3anuu (y4ET BBIOBITUS),
JIMYHBIA (TeaeOHHBII) KOHTAKT ¢ CeMbEM 00CIeTOBaHHO-
ro. K daTanbHBIM KOHEUYHBIM TOYKAM OTHOCWJIU CMEPTh OT
Bcex npuunH (o6mast cmeptb — OCM) u CCCM, K Hedartab-
HeIM — UM, OHMK, nporpeccupoBaHue cepaeuyHOil HeIo-
CTAaTOYHOCTU (TOCTIMTATU3AINS), peBacKymsapusanuio. [pu-
YMHBI cMepTH KomupoBainch mo MKbB-10 (MexnyHapogHas
craTucTUYecKas Kiaccudukanus Ooyie3Heil U mpobdiieM,
CBSI3aHHBIX CO 3M0poBbeM, 10-ro mepecmotpa). B pesymbrate
MPOCTIEKTUBHOTO HabmoaeHus 3a Koroptoii ¢ 2017 mo 2021,
(Mmenuana HaOmomeHust — 3,8 ymer) OCM Hactynmmia y 38
(2,4%) myxuun u 16 (0,8%) xenmmu u CCCm —y 14 (0,8%)
MyxuuH 1 9 (0,4%) xenmH. KoMOMHUpOBaHHAsE KOHEYHAsI
Touka (KKT) Bkmouaromiast B ce6st CCCM ninu HehaTaabHYO
KOHEUYHYI0 TOYKY 3apeructpupoBana y 35 (2,1%) MyxuuH
1 26 (1,2%) XeHIIuH.

PacnipoctpaneHHOCTh Bbicokoro uHaekca FLI >60 u ero
accoluannii ¢ counaaTbHO-IeMOTpadUIeCKUMI, SKOHOMMU-
yecKUMHU 1 oBeneHYeckumMu OP 1 GmoxuMuieckumMu moka-
3aTeNsIMU TIeYeHH ObUTM M3y4eHBl Ha KOTOPTE C TTOJTHBIMU Ha-
0OpOM IAHHBIX IS 3TUX IepeMeHHbIX (n=1643); mompo6GHoe
oIrcaHue onmyoaukoBaHo [21]. B pamMkax HacTosIIIero mccie-
JOBAHMSI aHATTN3 aCCOLMAIINIA BBICOKOTO MHIEKCA CTeaTo3a Tie-
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Puc. 3 Kpusbie Kannana-Meiiepa yuaCTHUKOB MCCJIEIOBAHMUS B 3aBU-
cumMoctu ot ypoBHs unaekca FLI pins KKT.

[Mpumeuanue: * — pasnuuus MoKasaTeNleil KPUBBIX BBIKHBAEMOCTH

Kanana-Meiiepa ¢ monpaBkoii Xonma; KKT — koMOMHMpOBaHHas KO-

HeyHas Touka, FLI — Fatty Liver lindex (nHzaeKc cTearosa revyeHm).

YeHU ¢ GaTaTbHBIMU U He(haTaTbHBIMU KOHEYHBIMU TOYKAMU
MPOBOAWIICI Ha TMojaHOI BbIOOpKe Juil ¢ FLI >60 (n=1672).
OO611ast YMCIEHHOCTh KOTOPTHI TSI TPOCIIEKTUBHOTO aHaJIM-
3a coctaBuia 5381 yenoBek B Bo3pacte 25-64 JieT, U3 KOTOPBIX
y 3709 (68,9%) wnnekc FLI 6b11 <60, a'y 1672 (31,1%) >60 (ta-
onuua 1).

Cmamucmuueckuii ananu3 TaHHBIX TIPOBOIUJICS C ITOMO-
1Ib1o s13b1Ka U cpenbl R (Bepcust 4.2). KonnuecTBeHHbIE TTepe-
MEHHbIE OMMMCAHbl YaCTOTaMU B MpoleHTax. Paznuuus Mexmy
HEe3aBUCUMBIMM TPYIINAMU [JIs1 HEMIPEPbIBHBIX MoKa3aTesei
OLICHMBAJIU TIPU ITOMOIIY KpuTepust MaHHa-YUTHM, IUTS TUC-
KPEeTHBIX — TouyHoro tecra @uiepa. [Ias1 OlleHKU BepOsIT-
HOCTHU BBIKMBAEMOCTU K OIpeNeIeHHOMY MOMEHTY BpeMEHM
HCTOJIb30BaHbl KpuBble AoxuTus Kamnana-Meiiepa. CpaB-
HeHMe KpMBBIX BbDkMBaeMocTu Karmana-Meiiepa mpoBoan-
JIOCh C TIOMOIIBIO JIOT-PAaHTOBOIO TeCTa C IMOIpaBKOi XoiIMa
C YYETOM MHOXECTBEHHOTO CpaBHEHUsI KPUBBIX (>3 KPUBBIX
BBDKMBAEMOCTH).

1T OLlEHKM CWJIBI acCOLMAllMd MEXIy MapameTpa-
mu 1 KKT Boruucisinach miomanb nmog ROC-AUC (Receiver
Operating Characteristic-Area Under Curve) 11 COOTBETCTBY-
IolIei MoJeNu JIOrMcThYeckoii perpeccuu. B momenn (R —
ROC-mMonenp) BKIOYAIUCh cienylolue rnepeMeHHbie: R1
(6azoBasi ROC-monens) — pervoH, Bo3pact, noj; R2 — R1 +
nnaeke FLI; R3 — R2 + P, AJIT, ACT, o6uiuii 6uaupy-
ouH. s untepnperauuu AUC Obuia MCIob30BaHa 1IKaja,
OCHOBaHHas Ha kiaccudukauun Hosmer & Lemeshow?. Ins
HCKJTIOYSHUST HEOMHO3HAYHOCTH Kbl MHTEPBAJIbI OIICHKHI
OBUIM 3aaHbl cemytonmm oopazom: <0,60 — HeyTOBIETBOPH-
tenbHOE; 0,60-0,69 — 1utoxoe; 0,70-0,79 — ymoBIeTBOPUTEITb-
Hoe; 0,80-0,89 — xopomee; >0,90 — ominyHoOeE.

J1st u3ydeHusT HeJIMHEWHBIX B3aUMOCBSI3ei MEXIy Tie-
pemenHbiMu (MHaeke FLI u puck cmeptu, KKT) ucrnosb3o-

® Hosmer DW, Jr, Lemeshow S, Sturdivant RX. Applied Logistic

Regression. John Wiley&Sons. 2013:528. ISBN: 0470582472,
9780470582473.
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— R1-AUC 0,77 (95% AU: 0,70-0,84)
R2 - AUC 0,79 (95% AU: 0,72-0,85)
— R3 - AUC 0,82 (95% AU: 0,76-0,87)

Puc. 4 ROC-ananu3 mpenckasaTelbHOW CIIOCOOHOCTM Moeseit st
OCwm.

IMpumeuanue: AJIT — anaHuHamuHoTpaHcdepaza, ACT — acnaprata-
MuHotpaHchepasa, IV — noseputenbHblii nHTEpBa, OCM — o01as
cMepTh (oT Beex npuunH); LI® — menounas dpocdaraza, ROC-AUC —
Receiver Operating Characteristi-Area Under Curve (ruiomanb mnoj
ROC-kpugoii), R — ROC-monens, FLI — Fatty Liver Index (uHnexc
cTearo3a MeueHun); pas3Inyusl MeXay KpUBBIMU C TomnpaBkoii Xoama: R1
peruoH, moJ, Bo3pact (6asosas monenb) vs R2 (FLI) (p=0,68); R1 vs R3
(R2 + ACT, AJIT, II®, o6uiwmii 6minpyouH) (p=0,56).

Bajach 00oO01IeHHas anauTuBHas monenb Kokca (GAM —
generalized additive model)* [22].

JI1s IpOTHO3MPOBAHUSI PUCKA HACTYIUIEHUSI CMEpPTH
(OCM u CCCwm) unm pucka HacryruieHuss KKT ucrionb3oBa-
JlJaCh MOJIEJTh TTPOMOPIIMOHAIBHBIX puckoB Kokca. Paccmarpu-
BaJIMCh HECKOJIbKO Moneneit (M), B KOTOopble B KaueCTBE He-
3aBUCHMBIX MTEPEMEHHbIX BKItoyaiuch: M1 — pervion; M2 —
M1 + non u Bodpact; M3 — M2 + dakTopsl 00pa3a KuU3HU
(KypeHue, obpaszoBanune HKe cpeaHero u MA <600 MET/
MWH/He[l.) ¥ HapyIIeH!s! JTUTTMIHOTO oOMeHa (YpOBeHb 00IIIe-
ro XC >5 mMmoinb/a, XC IUNONpOTEeMHOB BbICOKOI MJIOTHO-
ctu <1,0/1,2 mmomb/n1 (Myx/keH), XC JIMIONPOTEMHOB HU3-
KOH TUIOTHOCTH >3 MMOJib/71); M4 — M3 + MoueBasi Kuciora
2>400/360 mxMomb/i1 (Myxk/3keH), BACPB (>3 mr/i1), caxapHbIii
nuabeT 2 TUMa, apTepuaibHasi TMIIePTOHMs. PaccunThIBaIoCh
HR 1 95% AW. 3HauuMoOCTb pa3jinyuii IUIsl BCeX MpoBepsie-
MBIX TMITOTe3 yCTaHaBIMBaM Ha ypoBHe p<0,05.

Pe3yasTaThl
AHanu3 KpuBbIX BbXKMBaeMocTu Kamnnana-Meii-
epa rnokaszaj, 4To rpyrnia nauueHToB ¢ nuHaekcom FLI

* Baayen RH, Linke M. An introduction to the generalized additive
model. A practical handbook of corpus linguistics. Springer Cham.
2020:563-91. doi: 10.1007/978-3-030-46216-1_23.
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— R1-AUC0,78 (95% AN: 0,66-0,89)

R2 — AUC 0,84 (95% AN: 0,76-0,92)
— R3—-AUC0,90 (95% AU: 0,86-0,95)
Puc. 5 ROC-ananu3 mnpeackasaresbHOM CIIOCOOHOCTU Mojeseit mist

CCCwm.

IMpumeuanue: AJIT — ananuHamuHorpaHcdepasza, ACT — acnaprara-
MuHoTpaHcdepasa, IV — noseputenbHblili nHTepBai, OCM — cepreu-
Ho-cocynuctas cmepth, LII® — menounas docdaraza, ROC-AUC —
Receiver Operating Characteristi-Area Under Curve (ruiomanabs noj
ROC-xpuBoit), R — ROC-monenb, FLI — Fatty Liver Index (unnexc
cTeaTo3a TMeYeHN); pa3Iudust MEXIy KPUBBIMU ¢ rorpaBkoil Xonma: R1

pervoH, noJi, Bospact (6asosast moznenb) vs R2 (FLI) p=0,40; R1 vs R3
(R2 + ACT, AJIT, LI ®, ob1mit 6unupyoun) (p=0,092).

>60 uMena CTaTUCTUYECKM 3HAYMMO XYOIIME IToKa3a-
TeJU BbDXKMBAEMOCTHU MO cpaBHeHHUIo ¢ rpynmnoi FLI
<30, kak miast HactyrmjieHus cmeptu (OCwm, p<0,001
u CCCwm, p=0,004), tak u qisg KKT (p<0,001) (pucyH-
ku 1-3).

bazosass ROC-monens (R1), monenu npenckasa-
TeJabHOU cmocodHocTtu ¢ uHaekcom FLI (R2) u ¢ mo-
BBILIEHHBIMUA OMOXMMHWYECKMMU TTOKA3aTeJIIMU TIeue-
Hu (AJIT, ACT, LI®, obmwuit 6ummpyonn) (R3) mrg
OCwMm, CCCMm u KKT 6butM TOCTpOEHBI KaUeCTBEHHO
M KJ1acCU(UIIMPOBAINCH KakK "Xopomwre" 1 "04eHb XO-
poue” (ROC-AUC: 0,72-0,85; 0,86-0,95; 0,76-0,87,
COOTBETCTBEHHO). IIpu mobaBieHUM K 0a30BO MO-
nenun uHaekca FLI u GumoxuMuueckux IokasaTeseit
neyeHu tiomanb noa ROC-kpuBoit yBennuyuBaniach
(RI<R2<R3) mag OCMm, CCCMm u KKT, HO cratucTtu-
YecKM 3HauMMBbIX pasnuuuil Mexny R1 u R2, a takxke
R1 u R3 nng usydyaembIX MCXOMOB MOJIYYEHO HE ObLIO
(p>0,05) (pucyHku 4-6).

ITocTpoeHHast 06001IeHHAsI aAAUTUBHAS MOJEb
Kokca accoumnanmii unaekca FLI ¢ OCm, CCCwm, KKT
u puckoM cmepTu 6e3 CC3 ¢ mompaBKoil Ha PEruoH,
MOJI U BO3PACT, MOKa3ajga CTaTUCTUUYECKU 3HAYUMYIO
acconuanuio (p<0,05) Tonbko ¢ KKT (pucyHok 7).
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Ta6auna 2
Acconmanuu naaekca FLI >60 ¢ datanbHbIMU U HedaTaTbHBIMU KOHEYHBIMUA TOYKAMU B TIPOMTOPLIMOHATILHOM
Monenn Kokca mo ganHbIM anuaemuonorudeckoro uccienoBanus DCCE-P®2 (mpocnieKTuBHAS YacTh)

IMokazatenb FLI >60
Ml M2 M3 M4
HR [95% QU] p HR [95% O] p HR [95% QU] p HR [95% O] p

OCwm 2,61 [1,55-4,41] 0,001 1,47 [0,86-2,5] 0,156 1,59 [0,85-2,99] 0,146 1,18 [0,6-2,32] 0,640
CCCm 4,28 [1,8-10,15] 0,001 2,1910,92-5,22] 0,077 1,97 [0,74-5,24] 0,176 1,1 0,38-3,21] 0,855
KKT 3,8[2,26-6,38] 0,001 2,14 [1,27-3,6] 0,004 1,93 [1,06-3,51] 0,031 1,46 [0,77-2,76] 0,244
OHMK 4,89 [1,86-12,84] 0,001 2,85(1,07-7,58] 0,036 2,7210,89-8,27] 0,078 3,47 [1,0-11,86] 0,05
M 2,33[0,98-5,53] 0,055 1,4 10,59-3,35] 0,445 1,110,39-3,11] 0,864 0,66 [0,21-2,03] 0,467

IMpumevyanue: M — mozenb; M1 — monpaska Ha pervoH; M2 — M1 + non u Bo3pact; M3 — M2 + kypeHue, oOpa3oBaHUE HUXE CPEIHEro,
HU3Kasl usndeckass akTUBHOCTh, obmmmit XC >5 mmouns/n, XC JIBIT <1,0/1,2 mmonb/n (myx/xen), XC JIHIT >3 mmons/n; M4 — M3 + MK
2>400/360 mxmonb/n (Myx/xeH), BaCPB (>3<10 mr/m1), CA2, AT. Al — aprepuanbhas runeptonus, 1M — nosepurenbHblil uHtepsan, BaCPb —
C-peakTUBHbII OJIOK, ONPeIeIEHHbII BHICOKOUYBCTBUTEIbHBIM MeToioM, UM — nHdapkt muokapna, KKT — koMOGuMHMpOBaHHAasi KOHEUHasl TOUKa,
JIBIT — numnonporenHs! BbicoKoii ruiotHocTH, JIHIT — nunonporenHsl HU3Koit miotHoct, MK — moueBast kucinora, OHMK — HedaranbHoe
0CTpOE HapyllleHre MO3roBoro kpoBoobOpaienus, C[12 — caxapHsliii nuabet 2 Tuna, OCm — o6miast cMepth (cMepTh OT Beex npuynH), CCCm —
cepreuHo-cocymuctast cmepth, XC — xojecteput, DCCE-P®2 — DnumeMuonorust cepaeqHo-COCyIMCTIX 3aboieBaHuii B pernoHax Poccuiickoit
®eneparmu (20171), HR — hazard ratio (otHommenue puckon), FLI — Fatty Liver Index (uHmekc cteatosa neveHu).

B perpeccuonHoit moaenn Kokca ¢ monpaBkoii Ha
peruon (M1) nnnexkc FLI >60 cratucTryecky 3HA4YM-
Mo accounuposaiicst ¢ OCm (HR 2,61 [95% AU: 1,55-
4,41], p=0,001), CCCwMm (HR 4,28 [95% OAW: 1,8-10,15],
p=0,001), Hedatampaeiv OHMK (HR 4,89 [95% 1U:
1,86-12,84], p=0,001) u KKT (HR 3,8 [95% OW: 2,26-
6,38], p=0,001). B M2 accouuaiiusi BBICOKOrO MHIEKCa
FLI cratuctuyecku 3Hauumo coxpansuiace ¢ OHMK
(p=0,036) u KKT (p=0,004), a B M3 nuwmsb ¢ KKT (HR
1,93 [95% AU: 1,06-3,51], p=0,031). B M4 cratuctu-
YeCKM 3HAYMMBIX accounanuii naaekca FLI BeisiBIIeHO
He obL10 (p>0,05) (Tabnuua 2).
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YyBCTBUTEIBHOCTh

0,251
Oo6cyxaeHne

B HacTosieit paboTe npu U3ydeHUN BbIKUBAEMO-
CTU JIULL B 3aBUCUMOCTH OT ypoBHs1 FLI ucnosb3zoBacs
meton KamnaHna-Meiiepa, KOTOpbIii mokasaj, 4To yeM 0,00+
BbIlLLIE YPOBEHb MHAEKCA cTeaTo3a MeYyeHU, TeM HUXKe . . ; :
BbKMBaeMOCThb. B rpymnme ¢ BeicokuM nHaekcom FLI 0,00 0,25 0,50 0,75 1,00
>60 mokasarenu BbrKMBaemocTH g OCwm, CCCwm Creunuaocts
n KKT 6bUIM CTATUCTUYECKU 3HAYUMMO Hipke. IToxo- RI—AUC0,78 (95% LA 0,72-0,84)
JKUe JaHHbIe ObLIY MPEaCcTaBIeHbI 3apyOeKHBIMU aBTO- R2—AUC 0,82 (95% [11: 0,76-0,87)
pamu, e puck OCm 1 CCCM smHeitHo BospacTan mo K3 —AUCO.83 (93% M- 0,78-0.88)
Mepe mosbrenus sHadennit FLI [23, 24]. TlonyueH-  py. 6 RoC-anamus npecKasaTeibHON CrocOOHOCTH Mozesiel s
HO€ TMOJATBEPXIeHUE CYIIECTBOBAHUSI CBSI3M MHIEKCA KKT.
FLI ¢ BbEZXKMBAEMOCTBIO 1'I06YILI/IJTO MPOIOIKUTH MOUCK Tpumeuanue: AJIT — ananuHamuHoTpaHcdepasza, ACT — acrapraramu-

(l)aKTOB, MOATBEPKIAIOIINX CBA3b CTEATO3a TEYEHU HoTpaHchepasa, JIM — noseputenbHblii nHTepBas, KKT — koMO1HMpO-
BaHHasl KoHe4yHas Touka, LM — menounas docdaraza, ROC-AUC —
C MMIOBBIICHHBIM PUCKOM CMEPTH.

Receiver Operating Characteristi-Area Under Curve (rutomaap nong ROC-
[Ipn aHanM3e JaHHBIX SMUIEMHUONOTNYECKHUX UC- kpuBoit), R — ROC-monenb, FLI — Fatty Liver Index (MHaekc creato3a
CJIeMOBaHMWii, 4TOOBI BBIOpPATh HAWIYYIIYIO MOIETb MEYCHM); pasIndms MeXI1y KpMBBIMU ¢ TonpaBkoit Xonma: R1 peruoH,
C HauMEHbUIEH MOTPEIIHOCThIO MPOTHO3MPOBAHMS, Mo, Bospact (Gasosast monens) vs R2 (FLI) (p=0,50); R1 vs R3 (R2 +
MPUHSITO CPABHUBATH HECKOJIBKO Mozeneit apyr ¢ apy- ACTAIT LD, o6ummit Gumipyoun) (p=0,50).
rom. JIto6ast ctTaTucTiyeckast MoAesb HYy>KIAeTCsl B OLIEH-
Ke KauecTBa ee padboTel. OnHuUM U3 pacrpoctpaHeHHbIX (AUC). B 3agayax 6uHapHOM KiaccupuKaluuu, K KOTO-
METOIOB OLIEHKU KauecTBa CO3AaHHON MOAEU SIBJIIETCSI  PbIM OTHOCUTCS JIOTUCTUYECKUI PEerpecCUOHHbBIN aHa-
ROC-ananus, rae oCHOBHBIM TOKa3artesieM ee nmporHo- Ju3, ROC-AUC otpaxkaeT IUCKPUMUHALIMOHHYIO CIIO-
CTUYECKOI CITIOCOOHOCTU CIYKUT TUIOIIANb MO KPUBOM  COOHOCTh MOIEIU, T.€. CIIOCOOHOCTD pa3inyaTh FPYIIIbl
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Puc. 7 Acconmanuu nnaekca FLI ¢ KOHeUHbIMU TOUKaMU COOBITHIA.
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IMpumeuanue: * — HR — hazard ratio (oTHOLLIEHHE PUCKOB) C MOMpPaBKOii Ha 1o, Bo3pact U peruoH, KKT — KoMOMHUpOBaHHAs KOHEYHAsl TOUKA,
OCMm — o6mmas cmepth (oT Beex mpuunH), CCCm — cepreyHo-cocyaucrtas cmeptb, CC3 — cepneuHo-cocynuctoie 3adoneBanust, FLI — Fatty Liver

lindex (MHOEKC cTeaTo3a rnevyeHu).

C HAJIMYUEM U OTCYTCTBUEM HcxonoB. Pesynsratel ROC-
aHayM3a, HAIPaBJIEHHOTO Ha OIIEHKY IMPOTHOCTUYE-
ckoit criocooHoctu FLI, He moka3anu cTaTUCTUYECKU
3HAYMMOTO VAYYIICHUS TVUCKPUMUHAIIUN MOMIEeH 10
cpaBHeHUIO ¢ 6a3oBoii. [TomyuyeHHass HaMU "TIATKOCTB"
XOPOIIIETO W OYEHb XOPOIIEro KayecTBa MOCTPOCHHBIX
ROC-moneneit 1 oTcyTcTBUME CTaTUCTUYECKON 3HAUYM-
MOCTH, BEpOSITHEE BCETO, HE OINPOBEPTAIOT ITOTCHIIN-
aJbHOM mporHocTtuyeckoit eHHoctu FLI B mpuHuune,
a OTpakaroT OTpaHMYCHMST HaIllei KOTOPTHI IJIsT TAHHOTO
TUTA aHaJM3a. BeposTHO, IJIsT YITydIIeHUST TIPOTHOCTH-
YyecKoit crmocobHocTu Moaenu ¢ nomoubio ROC-AUC
TpebyeTcs MO0 OOJBIIAsT CTATUCTUYECKAss MOIIHOCTh
(T.e. Koropra 06oJbIlIero pazmepa), Jubo dosiee IIUTEIb-
HBII TIepron HaOIONCHMSI, IIPUBOMSIINIT K HaKOILIC-
HUIO OOJIBIIIETO YKCIIa KOHEYHBIX ToueK. Hara koropra
JIML TPYZOCIIOCOOHOTO Bo3pacTa (25-64 jer) xapakre-
puU30Bajach OTHOCUTEJIbHO HU3KON 4acTOTOU (aTaib-
HBIX MCXOIOB 32 BpeMs HaOioneHus (Menuana 3,8 ro-
J1a), 9TO, MO-BUANMOMY, M OTPAHUYMIIO BO3MOXHOCTH
BBISIBJICHUS 3HaunMoro Bkiana FLI B mporHocTrueckue
MOJIEJIN C TIOMOIIIBIO TAHHOTO MeTona. DTO TPEIIToIo-
JKEHME COIAacyeTcsT ¢ HAIlMMU OCHOBHBIMM BBIBOZAMMU,
TOJTyYeHHBIMU MCXOIs M3 TaHHBIX perpeccum Koxca,

60

rae accoumauusi FLI ¢ KoMOMHUPOBAaHHONH KOHEYHOM
TOYKOH (BKJIIOUAlollell HedaTaabHbIe COOBITUS) OKa3a-
J1ach "yCTOMIMBOIA".

[To maHHBIM JUTEpPATYphl, BHICOKAST ILIOIIAIb IO
ROC-kpuBoii He Bcerga ykasblBaeT Ha BBICOKYIO 3(-
dexTuBHOCTD Monenu [25]. B 1oxxHOKOpelickoM ucciie-
noBaHuu (2022) AUC-ROC-moneneit unaekca FLI ¢
OCwMm, CC3 u OHMK cooTBeTCTBOBaJI OYEHBb XOpOLIE-
MY Ka4yecTBY MOIEIU, HO 3asIBJICHHOI aBTOpaMu CTa-
TuctTryeckoil 3Hauumoctu (p<0,05) Mexny KpUBBIMU
JIOCTUTHYTO He ObUT0. He 1oCTUTHYB 3apaHee yCTaHOB-
JICHHOTO YPOBHSI CTaTUCTUYECKON 3HAYMMOCTH, aBTO-
pPBl UCIOJIb30Bad MeHee cTporuit kputepuii (p<0,1)
n caenanu BeiBoa, uto uHAekc FLI cBg3an ¢ OCm
u OHMK [26]. 3akioueHre aBTOPOB pabOTHI BbI3bI-
BaeT MHOT'O BOIIPOCOB, a MOCTpOeHHast Moaenb ¢ 10%-
HOII BEpOSITHOCTBIO OIIMOKM Ha HEOOJBILION BBIOOP-
K€, YKa3bIBa€T HA COMHUTENbHYIO CBA3b nHAekca FLI
¢ OCm u OHMK.

C y4eToM MOJyYeHHBIX JaHHBIX ¢ ToMolibio ROC-
Mojiesieid, Mbl MPOJOIKWIN MOUMCK BO3MOXHBIX CBSI3ei
unnpekca FLI >60 ¢ puckom cmeptu u KKT. s us-
YUEHUS CIIOXKHBIX B3aUMOCBSI3EH MEXIy MepeMeHHbBI-
mu (maaeke FLI u puck cmeptu/KKT) Obuta BeIOpana
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GAM, KoTtopasi MO3BOJISIET CMOAEIUPOBATh BCE TUIIbI
B3auMocBsizeii. I[loctpoenHass Hamu Monaenb GAM
MPOIEMOHCTPUPOBaa JOCTOBEPHYIO CBSI3b MHIEKCA
FLI toabko ¢ KKT (p<0,05).

B nmpomnopunoHanabHOU ogHO(pAKTOpHON Moae-
1u Kokca ungekc FLI >60 moka3san J0CTOBEPHYIO ac-
COIlMALIMIO C TMOBBIIMIEHHBIM pUCKOM cMepTu (OCwm
u CCCm) u KKT, HO B MHOrogakTopHoii Momenu
C y4eToM Bo3pacTa, moJja, obpa3a XW3HU U HAIUYUS
JUCIUMUIEMUN COXPAHUIACh 3HaUYUMasl CBS3b UHIEK-
ca FLI tonbko ¢ KKT, uro, BO3MOXHO, CBSI3aHO C He-
JOCTATOYHBIM MEPUOIOM HAOIIONEHUS 3a KOTOPTOM
B Bo3pacte 25-64 yieT. Cxoxue JaHHbIe ObLTH TOJyYe-
HbI B U3BECTHOM KPYMTHOMACIITAOHOM 3MUAEMUOIOTH-
yeckoM uccnenqoBanuu NHANES III (National Health
And Nutrition Examination Survey III). Crycts mou-
T4 20 neT or Havyana HaOmogeHus (1988-1994) uccne-
JIOBaTeNIsSIM YIAJIOCh MOKa3aTh CBSA3b CT€AaTO3a MEYEHMU,
JUarHOCTUPOBAHHOro ¢ momolipio Y3 1 uHaekca
FLI, ¢ NOBBIIIEHHBIM PUCKOM CMEPTU OT BCEX MPU-
yuH u CC3 [27-29]. [ToMUMO IJIUTENBHOIO Mepuoaa
HaOJIIONEeHUST 1O BOBHUKHOBEHUS (baTaJIbHBIX U Heda-
TaJbHBIX COOBITUI, Ha KOHEYHbIE PE3YJbTaThl MOT T10-
BJIUSITH (PAaKT TOTO, YTO MBI HE PACCMATPUBAIU PA3INI-
HBIE TIOATPYIIBI KOTOPTHl. HampumMep, B HEKOTOPBIX
SMUIEMUOJOTUYECKUX UCCIENOBAaHUAX ObUla MOKa3aHa
cratuctuuecku 3Haunmas cBsisb HAZKBII ¢ nmoBbIleH-
HbIM prickoM OCM u CC3 y XeHIIWH, HO HEe Y MY>K4YWH;
B Koroprax ¢ pazauuHbiM UMT u ap. [30].

B HacTosiiieM ucciaenoBaHUM, TOMUMO U3YYEHUS
cBa3u Bbicokoro FLI ¢ puckom cmeptu, mpoaHaiu-
supoBaHa cBsa3b uHaekca FLI >60 ¢ KKT, B kotopyio
BXOIWJIU HedaTalbHbIE CEpPAEYHO-COCYAUCTbIE COOBI-
s (OHMK u UM). I1o HalimMm TaHHBIM, B MOJEJSIX
Koxkca Bricokuit unaekc FLI cratuctuuecku 3HaUMMO
accouuuponaics ¢ HedaTtaibHbiIM OHMK B Monensix
M1 u M2. B MHOroakTopHOii MOJeNIU, B KOTOPYIO
ObL1M no0aBieHbl (akTOpbl oOpa3a Xu3Hu (0O6pazo-
BaHuUe, KypeHrue nu MA) n munmmaHOro oOMeHa, CBSI3b
crearo3a neyenu ¢ OHMK 6bina yrpaueHa. 3HaunMoi
cBs3u uHaekca FLI >60 ¢ HedartanbHbiM UM BbIsIBIIC-
HO He O0bUT0. CXOXMe NaHHbIe ObLTA MOKa3aHbl B KPYIT-
HoMacIuTabHOM eBporieiickoM ucciaenoBanuu (2019),
rae nocie yuyeta @P CC3, cBa3p HAXKBII ¢ puckom
pa3sutuss UM u OHMK 6bina yrpauena [31]. Henb-
351 HE COIIACUTBhCS C aBTOpaMu 0030pa MPOBENEHHBIX
METaaHaIU30B, LIeJbI0 KOTOPBIX ObUIO U3YYeHUE CBI3U
HAXBII ¢ CC3 u puckom cmeptu. Tak, B cBoeM 00-
3ope Bedogni G, et al. (2020), yka3bIBalOT Ha MPOTU-
BOPEUMBOCTh MOJYYEHHBIX PE3yJbTAaTOB, CBSI3aHHBIX
C pa3HbIMU CTaTUCTUYECKMMU MOIXOAAMU B MOIEIU-
poBaHUU, 0OPabOTKE JAHHBIX U CJIOXHOCTU YCTAHOBKU
axra BiusHus HAXKBII Ha n3BecTHbIE TPOTHOCTU-
yeckue (hakTopbl HACTYIJIEHUS] CMEPTU B OOIIeil mo-
nyasuuu [18].

Orpannuenus uccienoBanus. B Hactosmit aHanm3
BOIIUIM TaHHbIE PEMPE3eHTATUBHBIX BHIOOPOK, OJHAKO

61

13 HETo OBIIM MCKIIIOYEHBI JINIIA, BEAYIINE acolUallb-
HBII 00pa3 XMU3HM, a TaKKe TSXKeble U HETPAHCITOP-
TabesbHbIe OOJIbHbIE, TTOCKOJILKY COOp JaHHBIX HA J10-
My He OBUI IPETyCMOTPEH MTPOTOKOJIOM UCCIIEIOBAHMSI.
DTO MOIJIO IPUBECTH K HEKOTOPOMY 3aHWKEHMIO pe-
aJbHOM pactipoctpaneHHocTH OP 3abo01eBaHMit, CBSI-
3aHHBbIX ¢ aTepockiiepo3om U HAZXKBII. OcHOBHBIM
npenuktopoM HAXBIT B pa6ote ciayxun FLI (>60),
paccuuTaHHbIil 110 dopmyne (Bedogni G). HecmoTps
Ha BBICOKME MMAaTHOCTUYECKUE XapaKTePUCTUKH, OT-
CYTCTBHE BepM(UKAIIMU CTeaTo3a MeYeH! C TTOMOIIBIO
WHCTPYMEHTa AUarHOCTUKU nepBoil tuHuu (Y3U ne-
YEeHU) He TTO3BOJISIET TIOJIHOCTHIO UCKITIOUUTH OLITUOKY
Ki1accuuKau, 9T0 MOIJIO MOBJIUATH HA TOYHOCTD
OLIEHMBAEMBbIX aCCOIMALIMIA.

3akioyenue

ITo naHHBIM POCCUIICKOTO SMUAEMUOJOTUYECKOTO
uccinenoBanus (DCCE-P®2), aHanm3 KpUBbIX BbIKMBA-
emoctu Kamnana-Meiiepa nokasai, 4To B TpYIIe JIUI]
¢ BoicokuM FLI >60 moka3zaTeny BbDKMBAEMOCTH CTATH -
CTUYECKU 3HAUMMO Huke, yeM B rpymmne ¢ FLI <30, mig
Bcex uzydaeMbix ucxonoB (OCM, CCCwm u KKT).

B perpeccuonHoit onHodakTopHOit Moaenn Kok-
ca ¢ nomnpaBKoit Ha peruoH, Beicokuii unnekc FLI ac-
couuuponaincs ¢ HedataabHeiM OHMK, OCwMm, CCCMm
u KKT, Ho B MHOTObaKTOpHOU Moneau (mornpaBka Ha
pErvoH, BO3pacT, noJi, ¢hakTopsl obpa3a KU3HU U Ha-
pyLIEHUS JTUMUIHOTO OOMeHa) CTaTUCTUUECKU 3HAUM-
Mas cBsizb FLI >60 coxpanunack b ¢ KKT.

OTcyTCTBHME HE3aBUCUMOM CBS3U BBICOKOTO UHACK-
ca FLI ¢ puckoMm cMepTH B MHOTO(AKTOPHBIX MOJEIISIX
MOXET OBbITh O0YCJIOBJIEHO HEAOCTATOYHOU MPOAOJIKH-
TEJIbHOCTbIO HAOIIONEHUS U OTPAHUYEHHON CTaTUCTU-
YECKOU MOIIIHOCTBIO /11 perucTpauuu hataaibHbIX CO-
OBITUIA B KOTOPTE JIMLL TPYIOCIOCOOHOrO Bo3pacrta (25-
64 ner).

g OKOHYATeIbHOIO YCTAHOBJICHUSI POJIU CTea-
TO3a MeyeHn Kak HezaBucumoro P cmeptu u cepaeu-
HO-COCYIMCTBIX COOBITUN HEOOXONUMBI NalbHEHIINe
MPOCIEKTUBHBIE UCCIEN0BaHUS ¢ 6oJiee JTUTETbHBIM
MepUoaOM HAOTIONCHUS U aHAIU30M Pa3INYHbBIX KJIU-
HUKO-AeMOorpacduiecKux MoArpyIi.

OTHOIEHUsT M JeATeJbHOCTh. VccienoBaHue Bbl-
MOJTHEHO B paMKaX rocygapCTBEHHOTO 3amaHus "Pa3-
BUTHE CHCTEMbI TMHAMMUYECKOTO HAOJIONECHUS 3a MU~
JIEMUOJIOTUYECKO CUTYallUEH, CBSI3AHHOW C CEpIEeYHO-
COCYMMCTBIMU 3a00JIeBaHUSIMU U UX (DaKTOpaMU pUcKa,
B peruoHax Poccuiickoit @enepanun (3CCE-PdD2)"
(rocpeructpanust No AAAA-A17-117070760036-6). To-
cymapcTBeHHOE 3amaHue "MomelpoBaHue prucKa Xpo-
HUYECKUX HeMH(EKIIMOHHBIX 3a00JIeBaHNI/CepIedHO-
COCYMUCTBIX 3a00JIeBaHUII HA OCHOBE POCCHICKUX TIPO-
CTIEKTUBHBIX TOIMYISIIUMOHHBIX UCCIIEIOBAHUI C 1IETBIO
CO3/IaHUSI OTEUECTBEHHOM IIKAIbl MTPOTHO3MPOBAHUS
puYCcKa pa3BUTHSI 3a00JIeBaHIIA".
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