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CTEATO3HA XBOPOBA INIEYIHKH I CEPIEBO-CYANHHI 3AXBOPIOBAHHA:
ACOLJIATUBHI 3B’13KH, IPOTHO3YBAHHA 1 IIKYBAHHS

Anomayisn. CmeamosHa xeopo6a neuinku (CXII) € Hali6inbw cmpimMko 3pocmaryuM akmopom cMepmHoCcmi ma 3axeopio-
8aHOCMI, N08’13aHOI 3 3aX80PHBAHHSIMU NeviHKU. 38’130k MemaboaiuHo acoyiyosaroi CXII 3 iwemiuHo0 X80po6oto cepyst o6y-
MO8/1eHUl CNIAbHUMU MemaboATYHUMU PaKmMOpaMu pusuKy, makuMu K 0xXCUpiHHs, Yykposuli diabem i ecinepmeH3sisi, a makoxc
icHye He3anexcHUll 36’130k Yepe3 pe3ucmeHmHicmb 00 iHCyaIHY, eHdomeianbHy duc@YHKYII, OKUCAH8ANbHUL cmpec, cUCmeMHe
3ana/ieHHs ma amepoz2eHHy ducainidemiro. binbwicms nayienmie i3 CXI1 maroms nezkuii cmeamos, npome y 20-30% nayienmis
i3 cmeamozenamumom po3susacmucsl npozpecyroqull gibpos, a 3 HUx npubausHo y 20% - yupos nevinku 3 nidguwjeHuM pusu-
KoM mpaHcgopmayii y eenamo-yeaaspHy kapyuHomy. BibpayiiiHo-koHmpo.1608aHa mpaH3ieHMHa eaacmozpagisi € KOpUCHUM
iHcmpyMeHmMoMm 0415 8usig/AeHHs1 cmeamo3y ma cmyniHio ¢ibpo3sy i modxce ukopucmosysamucs 045 ckpuinzy CXI1 y nayienmie
i3 scmaHoeeHUMU paKkmopamu pusuKy, a Makoxc CyOKAIHIMHUM ma KAIHIYHUM nepebGi2oM cepyeso-CyOUHHUX 30X80PHBAHb.
A5 nepsuHHoi npogpinakmuku cepyeso-cyduHHUX 3aX80PI0BAHL Y NAYIEHMIB 3 CMeamo3HO X80p060K neviHku Mae npogodu-
mucb peme/ibHa OYiHka ma MedukameHmo3Ha mepanisi cynymix gpakmopie pusuky. CXIl diazHocmyembcsi WASIXOM BUKAHOYEHHS
IHWUX npu4uH namo/ioeii neviHku i po3ens0aemubCs K neviHkogull Nposie Memabo1iuH020 CUHOPOMY, SIKUUl 3HAYHOH MIPOK niod-
BUWYE PU3UK cepyeso-CYOUHHUX 3aX80PI0BAHb, YyKkpoeozo diabemy, nopyuleHHs: M03K08020 Kposoobizy. Kpumepismu diazHoc-
muku CXII e: HasieHicMb cmeamo3y neviHKu, 8I0CYMHicMb 81CUBAHHSA ANKO20.110, HWUX 8MOPUHHUX NPUYUH CIMeamo3y neviHKu.
OcHosHUM Memo0doM NIKy8aHHA € Modudikayia cnocoby icumms ma akmopis pusuky, o He miNbKU 3MEHULYE PU3UK NPO2pecy-
BQHHMS1 3aXB0PIOBAHHS NEHIHKU, a/e | pusuKk po38Umky cepyeso-cyOUHHUX YCKAAOHEHD.

Kniwouoei cn1oea: cmeamosHa xgopoba ne4iHKu, MemaboAi4HO acoyiliosaHa cmeamosHa X8opo6a neviHKu, cepyeso-cyOuHHI
3aX80pHBAHHS, hakmopu pusuky, npoPiaakmuka Yyupo3y neviHKu.
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STEATOSIC LIVER DISEASE AND CARDIOVASCULAR DISEASES:
ASSOCIATION, PROGNOSIS AND TREATMENT

Abstract. Steatotic liver disease (SLD) is the most rapidly increasing cause of liver disease-related mortality and morbidity.
The association of metabolically associated SLD with coronary heart disease is driven by shared metabolic risk factors such as
obesity, diabetes, and hypertension, and there is an independent association through insulin resistance, endothelial dysfunction,
oxidative stress, systemic inflammation, and atherogenic dyslipidemia. Most patients with SLD have mild steatosis, but 20-30%
of patients with steatohepatitis develop progressive fibrosis, and of these, approximately 20% develop liver cirrhosis with an
increased risk of transformation into hepatocellular carcinoma. Vibration-controlled transient elastography is a useful tool for
detecting steatosis and the degree of fibrosis and can be used to screen for steatotic liver disease in patients with established risk
factors and subclinical and clinical cardiovascular disease. For the primary prevention of cardiovascular diseases in patients with
SLD, careful assessment and drug therapy of concomitant risk factors should be carried out. SLD is diagnosed by excluding other
causes of liver pathology and is considered as a hepatic manifestation of the metabolic syndrome, which significantly increases the
risk of cardiovascular diseases, diabetes, and impaired cerebral circulation. The criteria for the diagnosis of SLD are: the presence
of hepatic steatosis, the absence of alcohol consumption, and other secondary causes of hepatic steatosis. The main method of
treatment is modification of lifestyle and risk factors, which not only reduces the risk of progression of liver disease, but also the
risk of developing cardiovascular complications.

Key words: steatosis of the liver, metabolically associated steatosis of the liver, cardiovascular diseases, risk factors,

prevention of liver cirrhosis.

CreaTo3Ha xBopo6a nevinku (CXII) - ne cnekTp 3a-
XBOPIOBaHb, L0 OXOIJIDE KOHTHUHIYM NPOrpecyrodyrx
[aTOJIOTIYHUX NPOLECIB y MediHlli, BK/IOYA4YU cTea-
TO3, cTeaTorenaTut, ¢pi6po3 i nupos neyinku [25]. Bijab-
wicthb nanieHTiB i3 CXII MalOTh Jierkuil cTeaTos, NpoTe
y 20-30% nanieHTiB i3 cTeaTOrenaTUTOM PO3BUBAETh-
cs1 mporpecyruui ¢i6pos, a 3 Hux npuo6ausHo y 20% -
LMPO3 MeYiHKHU 3 MiABUIIEHUM PU3UKOM TpaHcdopMa-
uii y renaro-uesntonsspuy kapuuHomy (CUK) [12; 32].

JocaifpxeHHsa enifeMiosiorii XpoOHIYHUX 3aXBOpIO-
BaHb nediHku B 2017 poui npoAeMOHCTpyBaJo, L0
6/113bKO 2,4 MiNbHOHIB Jt0fiel IOPiYHO MOMUPAIOTh
Bifi XBOp0O, MOB’sI3aHUX 3 MATOJIOTIi€I0 MEeYiHKH, Iie Ha
11,5% 6inbuie, Hixk y 2012 poui. Xoya XpoHi4HUH Bipy-
CHHUH renaTUT 3a/IMIIAETHC HAaUNOUIMPEHIIOW NpHU-
YUHOK CMEePTi Y BCbOMY CBITi, Iii JaHi NOKa3yOTh, 1[0
CTeaTO3Ha XBOpO6a NeYiHKK € HaNGiIbII CTPIMKO 3pO-
CcTal4duM (GaKTOPOM CMEpPTHOCTI Ta 3aXBOPHOBAHOCTI
MOB’s13aHOI 3 3aXBOPIOBAaHHAMU NeviHkH [25].

Hapasi CXII 3ycTpiyaeTbcsl y 6JU3bKO YBEPTi [J0-
pocJsiux B 3arasibHil nonyssanii [38], o 70% y narjieH-
TiB i3 yKpoBUM AiabeToM 2 Tuny [49] Ta y Bcix naui-
€HTIB 3 oxkupiHHAM [31].

CXII giarHOCTYETBHCS LIJIAXOM BUKJ/IIOUEHHS 1HLIUX
NIPUYHMH NATOJIOTII NeYiHKU i pO3I/IAfa€EThCA K NIeYiH-
KOBUH mposiB MeTabosiuHoro cuHapomy (MC), sxuii
3HA4YHOK MIipOK NiJABUILYE PU3UK CEPLEBO-CYJUHHUX
3axBoproBaHb (CC3), nykpoBoro AiabeTy, MopylieHHs
MO3KOBOI'o KpoBoo6iry Ta iH. [25]. KpuTtepisamu gia-
rHocTukM CXII €: HagBHICTb CTEaTo3y Ne4iHKY, BiACYT-
HICTb BXXMBaHHA aJIKOTO0JII0, IHIIMX BTOPUHHUX IpHU-
YUH cTeaTo3y nevinku [20].

Huni natorenes CXII Bce 6isiblile MOB’A3yOTh 3 MyJlb-
TUPaAKTOPiaIbHUM BIJINBOM, TOGTO riNIOTE30k0 «MHOMKHUH-
HUX yZiapiB». 3a JaHOI0 TINOTEe3010 Y NaTOreHes 3a/y4eHo
BIJIMB Ha TKAaHWHY Ne4yiHKA Pi3HOMaHITHUX $aKTopiB,
BKJIFOYar04U iHCY/IIHOPE3UCTEHTHICTh, TOPMOHH XKHUPOBOI
TKaHMHY, Xap4yoBi ¢pakTopy, 3MiHH MiKpo6iOTH KuIley-
HHKa, a TAKOXX TeHeTUYHi Ta enireHeTH4Hi $akTopH [7].

MeTabostiuHO acouliiioBaHa cTeaTo3Ha XBOpo6a
nevyinku (MACXII) TicHO moB’si3aHa 3 Mi/|BUILEHUM pH-
3UKOM PO3BUTKY I103alle4iHKOBUX IPOABiB, TaKUX AK
CepleBO-CyIMHHI 3aXBOPIOBaHHS, IYKPOBHUM JiabeT
2 THUIy Ta XpOHi4YHa XBOp0o6a HUPOK, ZI0 TOTO XK CTaZis
$i6po3y € HaUCUABHIIKMM GAaKTOPOM PU3UKY JJI51 KOH-
KpeTHOro 3axBopioBaHHA [10; 44; 48].

HadnomupenimyumMu  HeiHdekuiiiHuMu  3axBo-
pHOBaHHAMM Yy BCbOMY CBiTi, BiJNOBiJAaJbHUMU
3a 17,8 misbioHiB cMepTel, y 2017 poui € cepueBo-
cyAuHHI, Takl fIK imeMidyHa xBopoba cepls i iHCY/IBT.
Y rnobanbHOMy MaciiTabi 3arajbHa CMEPTHICTb
Bix CC3 3pocsa Maike Ha 21% B nepiog 3 2007 no
2017 pokamy, i 6ysa 6ibLIOI0 cepel; YOJIOBIKIB, HiX
KIHOK y 6isbiocTi BikoBUX rpyn y 2017 poui [24].
Benuki nonynauiigi gocaigxeHHs BusHauuad MACXII
SIK He3a/IeXXHUH dakTop pusuky CC3 [42; 11].

MeTol0 HalIoro oAy € cucTeMaTusauis natodi-
3iosiorivHMX MexaHi3MiB B3aemo3B’s13ky MACXII ta CC3,
nomupeHictb CC3 cepen nauieHTiB 3 MACXII, icHyroui
JIarHOCTUYHI NMiZIXOAU Ta TepaneBTUYHI MilleHi.

Marepiaau Ta MeToau. HamMu npoBefieHUN cUCTe-
MaTUYHUU OIJISLZ, TAa aHa/i3 BifMmoOBiJHUX JiTepaTyp-
HUX JDKepeJ, 1110 6y/u ony6JikoBaHi BopooBx 2012-
2022 pokiB, 1110/10 BUSIBJIEHHS aCOI[iaTUBHOIO 3B’A3KY
MACXII i3 CC3, nporuo3yBaHHs Ta NOTEHLIMHUX METO-
ziB jikyBaHHs MACXII. Iouryk y PubMed BukoHaHui
aBTOpPaMHU 3 HAaCTYNIHUMHU TepMiHaMH: «HeaJKOT0JibHa
»KHpOBa XBopo6a MneyiHKKU», «MeTaboJIiYHO acoliioBa-
Ha CcTeaTO3Ha XBOpo6a MEeYiHKU», «cepleBO-CyAUHHI
3aXBOPIOBAHHS», <MeTa60JIUHUN CUHADPOMY.

PesysnbraTtn. O6rosopeHHs. 3B’sa3oxk MACXII i3
CC3 o6yMoBJIeHH] 3araJibHUMH MeTaboJiYyHUMU dak-
TOpaMH{ PU3UKY, TAKUMHU K 0KUPIHHA, IIyKPOBUH Jia-
oet (L), rinepToHis Ta gucainigeMis.

Kisibka noTeHI[iHUX 3B’SI3KiB, AKi He 3aJ1eXKaTh Bif
iHmux gakTopiB pusuky, po6sasaTe MACXII BakINBOIO
aas natoreHedy CC3. lle aTteporeHHa puciainigemis,
XpOHiYHe 3anajieHHs, Auc6alaHC TPOKOATyAsIHTHHUX i
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AHTUKOATyJAHTHUX GAKTOPIB Ta reHeTUYHI opyLIeH-
HA. Kpim MACXII, pe3ucTeHTHICTb [0 iHCYJIIHY, OKHC-
JIIOBAJIbHUH CcTpec i AucbanaHc aJUIIOHEKTUHY TaKOX
cnpusoTb po3BuTKy CC3 [13].

DeFilippis Ta iH. B cBoEMY AocipkeHHi moKasaJsy,
mo MACXII 6y/a He3aeXXHO NMOB’sI3aHA 3 BUIUM PiB-
HeM Tpuriinepuzis i Hux4yuM JIIIBII. Kpim Toro, na-
nieHTH 3 MACXII Masiu BULLY KOHLIEHTpaLil0 YaCTUHOK
JITTHIL i3 MeHIIKUM pO3MipOM YaCTUHOK, 2 aHOMaJii Jii-
nonpoTeiniB mpu HAYKXII 6ysiu moB’sA3aHi 3 TOKKICTIO
creaTo3y nedinku [19].

CUpoBaTKOBI Ta Ne4iHKOBI MapKepH 3anaJieHHs Ta-
KOX HNIJBUILYIOTbCA y MaLi€HTIB i3 aTepOCKJIepo30M,
wo Bignosigae acouiayii CXII 3 BUucokoyyTinBuM CPB,
SIKUU SIBJIsSIE CO6O0I0 CyOKJIiHIUHe 3amajieHHs i € MapKe-
pom CC3. Nigam Ta iH. noKa3aJiy, 1110 NiABULIEeHHS PiB-
Hs BUCOKouyyT/iMBoro CPb Ha 1 mMr/aj 6yso moB’si3aHe
3 migBuieHuM y 1,7 pa3u pusukoM po3BuTKy CXII, no-
PiBHSIHO 3 KOHTPOJILHOIO IpyImoto [36].

HaitvacTtimum MogudikoBaHUM GaKTOPOM PU3UKY
CC3 € aprepianbHa rineptensis (AT). [Touupenicts AT
oniH€eTbeA B 39,34% y nanienTis 3 CXI1167,97% y na-
LieHTIB i3 cTeaTorenatutoM. Xoda CXII i rinepreHsia
MalTb 6araTo CliJIbHUX MeTabo1iYHUX 0COBIUBOCTEH
i daxkTOpiB pU3UKY, 3B’130K Mix CXII i Al He 3a/1€eXXUTb
Bif iHIIMX MeTa60/iYHUX KOMIIOHEHTIB [50].

Y IpOoCHeKTUBHOMY eNifileMOJIOTIYHOMY JOCJi-
MxeHHi Bonnet F. Ta cniBaBT. BUsiBUJIY, 1110 6a30Bi piBHi
ramMma-raytaminrpacnentuzgasu ([T'TID) Ta ingekc xu-
poBoi aucTpodii meviHky, a TakoxK 36inbieHHsa ITTII
3 yacoM OyJiu NoB’s3aHi 3 pusukoM po3BUTKY Al Bysio
TaKoXX NpPOJEMOHCTPOBAHO, L0 iHCY/JiHOPE3UCTEHT-
HIiCTh MevyiHKU MOXXe NepenbadyaTh po3BUTOK Al, 1o
CBi[YUTH NMPO HASIBHICTb 3B’A3Ky MiX MeYiHKOBUMHU
nokaszHukamu i AT [8].

Takoxx napaJjieJIbHO 3 TPUBAKOYOIO eMiJleMIE0 0XKHU-
pinH4 cepep nauieHTiB MACXII 3pocTae nomuvpeHicTb
06CTPYKTUBHOrO amnHoe. [lepioguyna rinokcis niaBu-
LIy€ apTepiaJlbHUKA TUCK 1 MOCUJIIOE KOPCTKICTh ap-
Tepill i 6araTo iHMMX KapAioMeTaboJiYHUX PU3UKIB,
TaKWM YMHOM CIPUAIYM 3arajbHild CMepTHOCTI BiA
cepLeBO-CyJMHHUX 3aXBOPIOBaHb [1].

Y Hell0@aBHbOMY PeTPOCHEKTUBHOMY KOTOPTHO-
My pgochaifpkeHHi yacTtoTa iHdapkTy Miokapza (IM)
6ysa B 1,54 (95% A1, 1,11-2,14) pasiB BuIlo0 B mna-
nieHTiB 3 CXII, Hi’K B y4yacHUKIB 6e3 exo/liarHOCTOBA-
Hol CXII. Pusuk IM Takox MO3UTUBHO KOpeEJIIOBAB i3
mkasot ¢i6po3y CXII [41]. 3rizHo 3 JaHUMU MeTa-
aHaJi3y, npoBeseHoro Osawa Ta iH., cTeaTo3 IMeyviH-
KU, OLliHEHUH 3a J0IOMOrol MyJbTUAETeKTOPHOI
koMm'loTepHoi ToMmorpadii, 3HayHOI0 Mipow MOB’sI-
3aHUU 3 HasSIBHICTIO GJIAALIOK B KOPOHAPHUX apTepisfx
(oco6sMBO GJISIMIOK BUCOKOTO PHU3UKY), a oTxe, CXII
MOKe OYTH KOPUCHHUM NPeJUKTOPOM IoCTPOro Kopo-
HapHoro cuHapomy (I'KC) [37].

3a ocTaHHi KijlbKa pOKIB 3’SIBUJIKCS TNEPEKOHJIU-
Bl Jloka3y, siki IEMOHCTPYIOTh CUJIbHUM 3B’SI30K MiX

CXII i pu3HKOM cepLeBHUX apUTMill, Takux K Pi6pHU-
asuig nepeacepapb (PI1) i uyHoukoBa apuTMis [21].
MACXII nocu/toe pe3uCTEHTHICTb [0 i1HCYJiHY, CHPUSIE
aTeporeHHid Auc/inizeMil Ta BUKJIUKA€E BUBIJIbHEHHS
npo3anajabHUX, NpPodi6GPOreHHUX Ta Ba30aKTUBHUX
MeJiaTopiB, AKi MOXKYTb CIPUATH PO3BUTKY CepLieBUX
Ta apUTMIYHUX YCKIaZHEHb [3].

3apesyabraTamu focuaigkeHHs Targher Ta iH. 3'1-
COBAHO, 1110 /1iarHOCTOBAHA 3a J0MNOMOI0 yJaAbTpa-
3ByKy CXII noB’s3aHa 3i 36isnbimeHHsaM yactotu PII
y oci6 3 fia6eToM 2 THUIY, HABIiTh K0 GpaTH A0 yBa-
ru iHwi kJaiHiYHI ¢akTopu pusuky PII. 36inbIeHHA
4acTOTHU CeplieBUX apUTMiH, 0CO6GJMBO LIJIYHOYKO-
BUX TaxXiapUTMill, MOXe JOJATKOBO CIPUSATH BULLiN
3axBoproBaHoOCTi Ta cMepTi Big CC3 cepen nayieHTIiB
3 CXII) [46].

HagBhictb i Txkicte CXIl noB’dsaHi 3 BUIIMM
pU3UKOM MOJOBXeHHs iHTepBaay QTc, mo migBuULLye
PU3HMK AK LIJIYHOYKOBOI TaxiapuTMii, Tak i panToBoi
cepueBoi cMepTi [3].

Kpim Toro, y koropTHoMy fociimkeHHi Chung Ta iH.
BCTAaHOBWIH, L0 PU3HUK JAiacToJiidyHol guchyHKIil JILI
noB’ss3anui 3 CXII moctynoBo 36i1b1IyeThCS BiANOBIA-
HO /10 HassBHOCTI nporpecytodoro ¢pi6po3y neyinku [15].

Lee Ta iH. TaK0X MPOJIeMOHCTPYBAJIH, L0 CTEAaTO3
i ¢i6bpo3 mevyiHkM Oy/nU He3aleXKHO NMOB’sI3aHi 3 Aia-
CTOJIIYHOI0 AUCOYHKI[i€I0 Yepe3 3MiHEHe MOTJIMHAHHS
[VIIOKO3Y MIOKapZoM, OLiIHEHOTr0 3a J0IOMOTr0K MO3HU-
TpoHHO-eMiciliHoi Tomorpadii ([IET) 3 18F-dropne-
30KCHUIJIFOKO3010 [29].

[HpuBiAyyMH 31 cTeaTo30M Ie4iHKM MalwTb Ha
32% BuLLy HMOBIpHICTb CKJIEpO3y aopTaJbHOTO KJa-
NaHa, HiX Ti, XTO He Mae cTeaTo3y nevyiHku [33].

CXIl moxxHa 3amif03pUTH y NAL€HTIB i3 MeTa-
6O0JIIYHUM CHHJPOMOM, SKi MalOTh MiJABUINEHI piBHI
NMevyiHKOBUX pepMeHTIB i3 CHiBBiJ[HOIIEHHSAM acmap-
TaT-TpaHcaMiHa3a/anaHiHTpaHcaMmiHaza (ACT/AJIT)
MeHule 1. OfHaK y 6inbmocTi nanieHTiB i3 nmigTBEp-
mxeHot CXII, mediHnkoBi ¢pepMeHTH € HOPpMATBbHHUMH,
10 po6UTh IX AlarHOCTUYHY LiHHICTH CYMHiBHOMO
[Jennison, 2019]. ¥ nauieHTiB 3 HOpMaJbHUM pPiBHEM
AJIT i ACT cnipg po3rnsaTH OLLiHKY CTeaTO3y HeviH-
KM 3a HasfiBHOCTi ¥ HUX YMCJIeHHUX QAKTOPiB PU3HKY,
30kpeMma fiiabety 2 tuny [18]. lekinbka iHJ€eKciB AJis
KisnbKicHOI oniHku ¢i6po3y y nanienTis i3 CXII, 3acHo-
BaHUX HAa MPOCTHUX KJIiHIYHUX a60 JJabOpaTOPHUX I0-
Ka3HUKaX, 3allpONOHOBaHi A1 BUKOPUCTAaHHA B py-
TUHHIN npakTuni: iHgekc NFS (NAFLD fibrosis score),
APRI, BARD Ta FIB-4.

BapianTu BisyasizanilHuUX A0CJiXXeHb BKJIIOYa-
I0Thb YJIbTPA3BYKOBE AOCJiX)KeHHS MEeYiHKU, KOMII'10-
TepHy ToMorpadiro (KT) Ta MarHiTHy pe3oHaHCHA TO-
morpadisa (MPT).

Ynprpa3sBykoBe pocuimkenHs (Y3/l) nmediHku ya-
CTO BUKOPHUCTOBYETHCA IK METOJ, BidyaJsiizanii AJid BU-
sBJeHHs Ta o1iHKU CXII, oCcKiZIbKH BiH HeiHBa3WBHUH
i BifiHOCHO Henoporuii [6]. CTeaTo3 MevyiHKYU BUSABJISA-
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€TBCSA 3a JONOMOTOI0 YIbTPa3BYKy, Koau >20% rena-
TOLMTIB MicTATh JjinigHi kpamai. Kopucts Y3/ paa
oninku CXII o6MexxeHa, OCKiJIbKY BiH HEKiJIbKiCHUH,
Cy6'€EKTUBHUH, MeHII TOYHHUU [/ BUABJIEHHS JIer-
KOT0 CTeaTo3y/TOYHIIINHA /1 BUABJIEHHS CTeaTo3y
IIOMipHOT0 i BaKKOT0 Ta HeHaJiMHUHN [Jis1 BUSBJIEH-
Hea ¢ibposy [30]. Y3/ nJia BUsABIEHHS MOMipHOTO Ta
Ba)XKKOT'0 CTeaTOo3y Ne4YiHKU Ma€ YyTJIUBICTb i cenu-
diunicTh 79,7% i 86,2% BignosigHo [40]. OTxe, Y3/
Ie4iHKU € KOPUCHUM IHCTPYMEHTOM Y pa3i BUABJIEH-
Hsl CTeaTo3y, IPOTe BiH He MO)Xe BU3HAYUTHU CTYIiHb
CTeaTo3y Ta He MOe BUKJIIOYHUTH CTeaTo3 MediHKU
yepes3 HU3bKY Uy TAUBICTb [18].

Bibpar1iiiHO-KOHTpOJIbOBaHa TpPaH3i€EHTHA eJacTo-
rpadia (PibpockaH) € yAbTPAa3ByYKOBUM METOL0M
HeiHBa3MBHOI OLiHKU eJJaCTUYHOCTI NediHku (To6TOo
BUMIpIOBaHHS KOPCTKOCTI NediHku), cxBajieHUud FDA
[LJ151 OL[iHKY 3aXBOPIOBaHb NEeYiHKU Y AiTel i Jopocaux
[40]. Lle BUMiptoBaHHS po3pi3HsE€ 4 CTyneHs CTeaTo3y:
SO - Big 0% go 10%; S1 - Big 11% mo 33%; S2 - Big
34% pno 66% 1S3 - >67% [40, 18].

KT, MPT i MarHiTHO-pe30HaHCHa CIIEKTPOCKOMIA €
JlOpOrOBapTICHUMH HeiHBa3MBHUMHU [AOC/iPKEeHHAMHU
JLJ1S1 BUSIBJIEHHA Ta KiJIbKICHOTO BU3HAaYeHHS CTeaTo3y
MeYiHKH, TOMY iX 3acToCcyBaHHS o6MexeHe [18].

He3Baxkatouu Ha cnpobu po3poOUTH 6iabl 6es-
NeyHi Ta NpaKTUYHI POLelypH, 30JI0TUM CTAaHAAPTOM
JJIsl iarHOCTUKY Ta BU3HayeHHs ctajii CXII 3asuma-
€Tbcs Giomncisa mediHku. OfHaK iHBA3UBHICTb Mpolie-
JAypH, BUCOKA BAPTICTb, HEMOJIMBICTb MOHITOpPYBa-
TH NporpecyBaHHA 3aXBOPIOBaHHA B JOBIOCTPOKOBIH
MepCcrneKTUBI 0OMEXYIOTh iI [iarHOCTUYHY LiHHICTD i
3arajibHy KOpHUCTb [25].

BpaxoBytoun BrniiuB MACXII Ha cepueBo-CyAUHHY
cucteMy, 6yJio 6 KOPUCHO OLIHUTHU CcepleBO-MeTabo-
JIiYHUH Npodijib Nali€HTIB, 1106 BU3HAYUTHU OCib i3 BU-
IIUM PU3UKOM CeplieBO-CyJMHHUX 3aXBOPIOBaHb i cep-
LleBO-CyIMHHOI cMepTHOCTI. Tana Ta iH. NIPONOHYIOTh
HaCTYNHUM NigxXiJ A1 BUSBJIEHHS NALi€HTIB i3 BU-
coxkuM pusukoM CC3 Ta mocuyeHHS NpodiJlaKTUUYHUX
3axofiB 3a HeoOXxifHOCTi [43]. HeobxigHO mpoBecTH
peTesibHY OLIHKY CiMEMHOro aHaMHe3y CepLeBO-Cy-
JHWHHUX 3aXBOPIOBaHb, a TAKOX KJiHiUHe 00CTeXXeHHs
nauieHTa 3 oLiHKoo Qi3sUYHOro cTaHy Ta JlabopaTop-
HUX napaMeTpiB, Takux AK AT, okpyxHicTb Taii, IMT,
piBeHb X0JIeCTEPHUHY Ta TPUIJIILEPUAIB Y KPOBI, IIBUJ-
KicTb K1y604K0BOi dinbTpalii Ta anbbymiHypito. Bpa-
XOBYIOUM CUJIbHUM 3B’s130k Mixk MACXII i giabeToMm y
nauieHTiB 6e3 AiabeTy B aHaMHe3i TaKOX CJIiJi BUMipIo-
BaTH piBeHb IVIIOKO3H B KpPOBi Ta/a60 I/1iKO3UJIbOBaHO-
ro remoro6iny [43].

Caif, TakoXK 3a3HAUUTH, 110 3MiHA CIOCOOY KUTTHA
abo JyikyBaHHS QakTopiB, noB’ss3aHux 3 MACXII (LI,
O0XKUpPIHHA Ta AUCIiNiJeMis), TakoX HPU3BOAUTbL [0
NOKpalleHHs PU3UKY CeplLeBO-CYAUHHUX 3aXBOPIO-
BaHb, TOMY NalliEHTHU 3 HU3bKUM PU3UKOM CepleBO-Cy-

JVHHHUX 3aXBOPIOBaHb MOXXYTb He NOTpebyBaTH Ipo-
BeJileHHs1 ckpuHiHry CC3 [13], ane mMaloTh migjsraTtu
CTIOCTePEXEeHHI0 /17151 OLIHKU CTyneHs $ibposy.

[licna ouniHKKM pU3MKIB, HEOOXiAHO peKOMeHAyBa-
TH 3MIHUTH CHOCi0 KUTTS, BKJIOYAOUU TiloKaJopiii-
Hy Ai€Ty Ta noMipHi ¢isuyHi HaBaHTaxeHHsA. PiznyHa
aKTUBHICTb peKOMeH/|0BaHa BCiM 0c06aM He3aJIeKHO
Big HagBHocTi HAXKXII Ta CCP. 75 XBUJIMH iHTEHCHB-
Hoi ¢pisnyHOi akTUBHOCTI, 260 150 XBUIMH aKTUBHOCTI
NOMipHOI iIHTEHCUBHOCTI NOB’sI3aHa 3i 3HWXXEHHSAM pH-
3uky CC3 [4; 16]. Kpim Toro, npu 10% 3HuxKeHHI Macu
TiJIa KIJIBKICTb XUPY B NeviHLi pi3KO 3MeHLIYETbCA |
BiibyBaeThcs perpec ¢i6bpo3y, CHPUIMHEHOIO CTeaTo-
rernaTuTom [47].

CucTteMHUH or/gj, Ta MeTaaHasli3 3acTOCyBaHHA
JiKyBa/bHOI $i3nyHOI KyabTypu y manieHTiB 3 CXII
(mepeBaxkHO aepo6Hi BIpaBU) BUSABUB, L0 HaBITh 3a
BiZCYyTHOCTI BTpaTH Baru abo 3MiHu AieTH, GpisnuHa ak-
TUBHICTb MOX€e 3MEHUIUTH CTeaTo3 NeYiHKU Ta MOXe
NOKpaUIMTH piBeHb aMiHoTpaHcdepas y CHUpPOBATI.
TakuM 4YMHOM, LOTHKHEBI BIpaBU MOXYTb MTOKpaILy-
BaTU nepe6ir CXII i 3HMxyBaTH pusuk CC3 [45].

Cepefi3eMHOMOpCBbKa Ji€Ta TaKOX KOpPHUCHA AJiA
3HMKeHHA pu3suKy Ak CXII, tak i CC3. Benuke paHgo-
Mi30BaHe JOCJiJpKeHHd I0oKasaJjo, L0 4acToTa cep-
HMO03HUX CeplieBO-CYAUHHUX NMOAIN 6y/1a HUXKUYOI0 cepef,
THX, XTO JAOTPUMYBaBCsl Cepe/il3eMHOMOPCBHKOI [JIi€TH,
HiX cepeJ, TUX, XTO JOTPUMYBaBCA AIETH 3 HU3BKHUM
BMicTOM xupy [22]. Ryan Ta iH. IpoZeMOHCTpYBay,
1110 MOPIBHSAAHO 3 JI€TO0 3 HU3BKUM BMICTOM XHUPY Ta
BUCOKMM BMICTOM BYIVIEBOZIB, Cepe/l3eMHOMOPCbKa
JlieTa NPU3BOAUTHL A0 3MeHILIeHHHA CTeaTo3y IediH-
KW Ta NOKpallye YYTJIMWBICTb L0 IHCY/NiHy B XBOPHUX
3 MACKXII [39]. PexkoMeHAYETbCS YHUKATU BXXUBaHHSA
AJIKOTOJII0, OCKIJIbKA HaBiThb He3HayHe CIOXXHWBaHHA
aJikoroJiro Moxke nocuauTu CXII i 3aBakaTHu 31aTHOCTI
nevyiHKU BifHOB/IOBaTHCA [51].

[laniHHA € BaxJUBUM (aKTOPOM PU3MKY ceplie-
BO-CyJMHHHUX 3axBOpPIOBaHb | IepefyacHOI CMepTi.
KpiMm TOro, KypiHHa MOXe CIPUATH NPOrpecyBaHHIO
¢i6po3y nediHku Ta noripueHHHIo HacaigkiB CXIT [23].

CucTteMaTUYHUH OIVIA], IYKPO3HWKYBAJbHUX Npe-
naparis, 1110 BUKOPUCTOBYOTbHCA 1 JikyBaHHA HACT
N0Ka3aB, L0 MiOIJiTa30H MoKpallye GyHKIiI0 NediH-
KM, 3MEHUIYE CTeaTo3 MeYiHKM Ta CIpUs€ HOpMaJi3a-
nii TpaHcaMmiHas, He3BaXkalOUW Ha 36iJbIIEHHS Macu
Tina [9]. Xoua mior1iTa30oH B AaHUM Yac He CXBaJleHUH
Ans nikyBaHHA CXII, aMepUKaHCbKMMU Ta €BpOIel-
CbKHMMHU eKCllepTaMH peKOMeHJ0BaHO HOro 3acTocy-
BaHHA y JOpPOCJIHX 3 TiCTOJIOTIYHO MNiATBepAKEHUM
HACT, He3anexHo Bif cTaTycy fAiabety [14; 22].

3araJqbHOBiJOMO, 10 3aCTOCyBaHHA CTaTHUHIB
NOMITHO 3HWXy€e pusuk CC3 Ta cMepTHICTh BiJ ycix
npuduH [27]. OfHaK [oKasiB, 106 peKoMeHAYyBaTHU
CTaTUHU [AJiA cleliajbHoro JjikysaHHsa CXII, Hepo-
CTaTHBO [45].
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3a pesy/nbTaTaMU Helll0ofaBHbO NPOBEJEHOro0 [0-
ciaifxxeHHss LEAN, 3acTocyBaHHsA aroHicty penento-
pa T'MII-1 niparnyTuZy nNpysBeso A0 TCiCTOJOTIYHOIO
3HUKHEHHs CTeaTorenaTUTy NPUOJIU3HO y OfHIEl Tpe-
THUHU TNalliEHTIB Ta [0 3MeHIIeHHs NporpecyBaHHS
dibpo3sy [5]. [IpoTe 3a1MLIa€ETbCSI HEBU3HAYEHUM, YU
KOPUCTbD Bif jipariyTuay y nauieHTiB 3 CXII mos’si3aHa
i3 BTpaTo10 Bary, 4u 3 iHIKMMU MexaHismamu [18].

[Hmui antaroxict peyentopa [II-1 cemarnytug y
BUIVIAZI IOTUXHeBOI iHeK1il Takox 3MeHLyBaB CCII,
B OCHOBHOMY 3a paXyHOK 3MeHIIeHHs illeMiYHUX iH-
cyabTiB [34]. JocnipxeHHs ¢pa3u 2 3a yyacTio NaLi€EHTIB
3 HACT noxkasaJsio, 110 JiKkyBaHHA CEMarjayTUOM IIpU-
3BeJio 0 3HUKHeHHAM HACT 6e3 noripienHs ¢pioposy,
MpoTe NnokpauieHHs $ibpo3y He cnocTepiranoch [35].

[ emnarnid03uH, i KaHarMipI03UH BUABUIUCH NIEp-
CrieKTUBHUMM i y sikyBaHHI MACXII. Tak npu BKJIIOUeH-
Hi 10 CTaHAAPTHOI Tepamii y XBOpUX 3 AiabeToM 2 TUIY
eMnarii¢J03MHy CrocTepirajoch 3MeHIIeHHs CTeaTo-
3y MeyiHKH, 3HIKEHHS piBHIB aMiHOTpaHcdepas y cu-
poBaTLi y nauieHTiB 3 fiabeToM 2 tuny i MACXII [28].
A HelloJlaBHE JOCHiIKEeHHS, sIKe OIliHIOBaJIO BIIJIUB
KaHar/1ip/i03MHy Ha piBeHb CTeaT03y MeyviHLi Mpoje-

MOHCTpYBaJIO, 1[0 KaHaraiQpJIO3UH 3HWXKYBaB CTYMNiHb
CTeaTo3y, 1110 KOpeJoBaJo 3 BTPATO Baru Ta MOKpa-
LIleHHSM YyTJIMBOCTI eYiHKU A0 iHcyniny [17].

BHUCHOBKM i mepcneKTMBM MaHMOyTHIiX J0CJIi-
AxkeHb. CXIl cTae HOBHMM IpeJUKTOPOM 3axBOpPHOBa-
HocTi Ta cMepTHOCTI Bifg CC3, mogisgw4u 404aTKOBI
PU3MKU 3 iHIIMMH 3aXBOPIOBAHHSMH, NOB’SI3aHUMH
3 MeTabosiiyHUM cuHApoMoM. Ouinka CCP ayxe Bax-
JIUBA [IJ1s1 paHHbOI cTpaTUdiKalii Ta 3HUXKEeHHS pU3U-
Ky y nauieHTis 3 MACXIL

HesBaxalouu Ha Te, 1[0 HM3Ka IpenapariB € nep-
CHeKTUBHUMHU 4 JikyBaHHS MACXII/MACI, B ganuit
qyac He iCHye 3aTBep/pKeHUX papMaKoJOTIYHUX MeTo-
JAiB JIiKyBaHHA L€l maToJorii. AroHiCTU pelenTopiB
rokaroHonogioHoro mnentuay 1 (ITTI-1) mMoxyTb
noMipHo nokpaiyBatu MACXII y noegHaHHI 3 noJin-
LHIeHHAM [JIiKeMil, 3MeHIIeHHAM Baru Ta 3HWXeHHAM
pusuky ceprosuux CCII.

Heo6xiznHi mogaTKoBi JOC/iMKeHHA AJig BCTaHOB-
JleHHd He3asiexkHoro BHecKy MACXII y pu3uK poO3BUTKY
CCII Ta ix Hac/iAKiB, BUBUeHHS epeKTUBHOI papMaKo-
Tepamii, ika 6 He TiJIbKY NOKpalllyBaja CTaH NeYiHKH,
a i 3anobirasa 6 po3BuTky CC3.

CnuMcoK BUKOPUCTAHMX JKepe:

1. Asfari MM, Niyazi F, Lopez R, et al. The association of nonalcoholic steatohepatitis and obstructive sleep apnea.
Eur | Gastroenterol Hepatol. 2017 Dec; 29(12):1380-1384. doi: 10.1097/MEG.0000000000000973

2. Adams LA, Anstee QM, Tilg H, Targher G. Non-alcoholic fatty liver disease and its relationship with cardiovascular disease
and other extrahepatic diseases. Gut. 2017 Jun; 66(6):1138-1153. doi: 10.1136/gutjnl-2017-313884

3. Anstee QM, Mantovani A, Tilg H, Targher G. Risk of cardiomyopathy and cardiac arrhythmias in patients with nonalcoholic
fatty liver disease. Nat Rev Gastroenterol Hepatol. 2018 Jul;15(7):425-439.doi: 10.1038/s41575-018-0010-0. PMID: 29713021.

4. Arnett DK, Blumenthal RS, Albert MA, et al. 2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular
Disease: A Report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines.
Circulation. 2019 Sep 10;140(11):e596-e646. doi: 10.1161/CIR.0000000000000678. Epub 2019 Mar 17. Erratum in:

Circulation. 2019 Sep 10;140(11):649-650.

5. Armstrong M], Gaunt P, Aithal GP, et al. Liraglutide safety and efficacy in patients with non-alcoholic steatohepatitis
(LEAN): a multicentre, double-blind, randomised, placebo-controlled phase 2 study. Lancet. 2016 Feb 13;387(10019):679-690.
doi: 10.1016,/50140-6736(15)00803-X. Epub 2015 Nov 20. PMID: 26608256.

6. Albhaisi S. Noninvasive imaging modalities in nonalcoholic fatty liver disease: where do we stand? Eur Med ]. 2019;

4:57-62.

7.Buzzetti E, Pinzani M, Tsochatzis EA. The multiple-hit pathogenesis of non-alcoholic fatty liver disease (NAFLD).
Metabolism. 2016 Aug;65(8):1038-48. doi: 10.1016/j.metabol.2015.12.012. Epub 2016 Jan 4. PMID: 26823198.

8. Bonnet F, Gastaldelli A, Pihan-Le Bars F, et al. Gamma-glutamyltransferase, fatty liver index and hepatic insulin resistance
are associated with incident hypertension in two longitudinal studies. ] Hypertens. 2017 Mar;35(3):493-500.

9. Blazinal, Selph S. Diabetes drugs for nonalcoholic fatty liver disease: a systematic review. Syst Rev. 2019 Nov 29;8(1):295.
doi: 10.1186/s13643-019-1200-8. PMID: 31783920; PMCID: PMC6884753.

10. Byrne CD, Targher G. NAFLD as a driver of chronic kidney disease. ] Hepatol. 2020 Apr;72(4):785-801. doi: 10.1016/j.

jhep.2020.01.013.

11. Cai], ZhangX], ]Ji YX, Zhang P, She ZG, Li H. Nonalcoholic Fatty Liver Disease Pandemic Fuels the Upsurge in Cardiovascular
Diseases. Circ Res. 2020 Feb 28;126(5):679-704. doi: 10.1161/CIRCRESAHA.119.316337. Epub 2020 Feb 27. PMID: 32105577.

12. Calzadilla Bertot L, Adams LA. The Natural Course of Non-Alcoholic Fatty Liver Disease. Int ] Mol Sci. 2016
May 20;17(5):774. doi: 10.3390/ijms17050774. PMID: 27213358; PMCID: PMC4881593.

13. Choudhary NS, Duseja A. Screening of Cardiovascular Disease in Nonalcoholic Fatty Liver Disease: Whom and How?
] Clin Exp Hepatol. 2019 Jul-Aug;9(4):506-514. doi: 10.1016/j.jceh.2019.02.005. Epub 2019 Feb 15. PMID: 31516267; PMCID:

PMC6728527.

14. Chalasani N, Younossi Z, Lavine JE, et al. The diagnosis and management of nonalcoholic fatty liver disease: Practice
guidance from the American Association for the Study of Liver Diseases. Hepatology. 2018 Jan;67(1):328-357. doi: 10.1002/

hep.29367. Epub 2017 Sep 29. PMID: 28714183.

15. Chung GE, Lee JH, Lee H, et al. Nonalcoholic fatty liver disease and advanced fibrosis are associated with left ventricular
diastolic dysfunction. Atherosclerosis. 2018 May; 272:137-144. doi: 10.1016/j.atherosclerosis.2018.03.027. Epub 2018

Mar 17. PMID: 29604480.

Modern Medicine, Pharmacy and Psychological Health. Issue 4 (13). 2023 57



Cyuacna meduyuna, gpapmayis ma ncuxonociune 300pog ’s. Bunyck 4 (13). 2023

16. Cosentino F, Grant PJ, Aboyans V, et al. ESC Scientific Document Group. 2019 ESC Guidelines on diabetes, pre-diabetes,
and cardiovascular diseases developed in collaboration with the EASD. Eur Heart J. 2020 Jan 7;41(2):255-323. doi: 10.1093/
eurheartj/ehz486. Erratum in: Eur Heart J. 2020 Dec 1;41(45):4317. PMID: 31497854.

17. Cusi K, Bril E Barb D, et al. Effect of canagliflozin treatment on hepatic triglyceride content and glucose metabolism in
patients with type 2 diabetes. Diabetes Obes Metab. 2019 Apr;21(4):812-821. doi: 10.1111/dom.13584. Epub 2018 Dec 18.
PMID: 30447037.

18. Duell PB, Welty FK, Miller M, et al. American Heart Association Council on Arteriosclerosis, Thrombosis and Vascular
Biology; Council on Hypertension; Council on the Kidney in Cardiovascular Disease; Council on Lifestyle and Cardiometabolic
Health; and Council on Peripheral Vascular Disease. Nonalcoholic Fatty Liver Disease and Cardiovascular Risk: A Scientific
Statement from the American Heart Association. Arterioscler Thromb Vasc Biol. 2022 Jun;42(6): e168-e185. doi: 10.1161/
ATV.0000000000000153. Epub 2022 Apr 14. PMID: 35418240.

19. DeFilippis AP, Blaha M], Martin SS, et al. Nonalcoholic fatty liver disease and serum lipoproteins: the Multi-Ethnic Study
of Atherosclerosis. Atherosclerosis. 2013 Apr;227(2):429-36. doi: 10.1016/j.atherosclerosis.2013.01.022. Epub 2013 Jan 29.
PMID: 23419204; PMCID: PM(C4049078.

20. European Association for the Study of the Liver; European Association for the Study of Diabetes; European Association
for the Study of Obesity. EASL-EASD-EASO Clinical Practice Guidelines for the management of non-alcoholic fatty liver disease.
J. Hepatol. 2016, 64, 1388-1402.

21. Estruch R, Ros E, Salas-Salvadé ], Covas M], et al. Primary Prevention of Cardiovascular Disease with a Mediterranean
Diet Supplemented with Extra-Virgin Olive Oil or Nuts. N Engl ] Med. 2018 Jun 21;378(25): e34. doi: 10.1056/NE]Moa1800389.
Epub 2018 Jun 13. PMID: 29897866.

22. European Association for the Study of the Liver (EASL); European Association for the Study of Diabetes (EASD); European
Association for the Study of Obesity (EASO). EASL-EASD-EASO Clinical Practice Guidelines for the management of non-alcoholic
fatty liver disease. ] Hepatol. 2016 Jun;64(6):1388-402. doi: 10.1016/j.jhep.2015.11.004. Epub 2016 Apr 7. PMID: 27062661.

23. GBD 2015 Tobacco Collaborators. Smoking prevalence and attributable disease burden in 195 countries and territories,
1990-2015: a systematic analysis from the Global Burden of Disease Study 2015. Lancet. 2017 May 13;389(10082):1885-1906.
doi: 10.1016/50140-6736(17)30819-X. Epub 2017 Apr 5. Erratum in: Lancet. 2017 Oct 7;390(10103):1644. PMID: 28390697;
PMCID: PM(C5439023.

24.GBD 2017 Causes of Death Collaborators. Global, regional, and national age-sex-specific mortality for 282 causes of
death in 195 countries and territories, 1980-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet.
2018 Nov 10;392(10159):1736-1788. doi: 10.1016/50140-6736(18)32203-7. Epub 2018 Nov 8. Erratum in: Lancet. 2019 Jun
22;393(10190): e44. Erratum in: Lancet. 2018 Nov 17; 392(10160):2170. PMID: 30496103; PMCID: PMC6227606.

25. Hassen G, Singh A, Belete G, etal. Nonalcoholic Fatty Liver Disease: An Emerging Modern-Day Risk Factor for Cardiovascular
Disease. Cureus. 2022 May 30;14(5): e25495. doi: 10.7759/cureus.25495. PMID: 35783879; PMCID: PM(9242599.

26. Jennison E, Patel ], Scorletti E, Byrne CD. Diagnosis and management of non-alcoholic fatty liver disease. Postgrad Med .
2019 Jun;95(1124):314-322. doi: 10.1136/postgradmed;j-2018-136316. Epub 2019 May 13. PMID: 31085617.

27.Karmali KN, Lloyd-Jones DM, Berendsen MA, et al. Drugs for Primary Prevention of Atherosclerotic Cardiovascular
Disease: An Overview of Systematic Reviews. JAMA Cardiol. 2016 Jun 1;1(3):341-9. doi: 10.1001/jamacardio.2016.0218.
Erratum in: JAMA Cardiol. 2017 Apr 1;2(4):461. PMID: 27438118; PMCID: PMC5053397.

28. Kuchay MS, Krishan S, Mishra SK, et al. Effect of Empagliflozin on Liver Fat in Patients with Type 2 Diabetes and
Nonalcoholic Fatty Liver Disease: A Randomized Controlled Trial (E-LIFT Trial). Diabetes Care. 2018 Aug; 41(8):1801-1808.
doi: 10.2337/dc18-0165. Epub 2018 Jun 12. PMID: 29895557.

29. Lee JH, Kim D, Kim H]J et al. Hepatic steatosis index: a simple screening tool reflecting nonalcoholic fatty liver disease.
Dig Liver Dis. 2010 Jul;42(7):503-8. doi: 10.1016/j.d1d.2009.08.002. Epub 2009 Sep 18. PMID: 19766548.

30. Li Q Dhyani M, Grajo JR, et al. Current status of imaging in nonalcoholic fatty liver disease. World ] Hepatol. 2018;
10:530-542. doi: 10.4254/wijh. V 10.i8.530

31. Lonardo A, Mantovani A, Lugari S, Targher G. Epidemiology and pathophysiology of the association between NAFLD
and metabolically healthy or metabolically unhealthy obesity. Ann Hepatol. 2020 Jul-Aug;19(4):359-366. doi: 10.1016/j.
aohep.2020.03.001. Epub 2020 Mar 21. PMID: 32349939.

32.Loomba R, Adams LA. The 20% Rule of NASH Progression: The Natural History of Advanced Fibrosis and Cirrhosis
Caused by NASH. Hepatology. 2019 Dec;70(6):1885-1888. doi: 10.1002 /hep.30946. PMID: 31520407; PMCID: PMC7504908.

33. Markus MR, Baumeister SE, Stritzke ], et al. Hepatic steatosis is associated with aortic valve sclerosis in the general
population: the Study of Health in Pomerania (SHIP). Arterioscler Thromb Vasc Biol. 2013 Jul;33(7):1690-5. doi: 10.1161/
ATVBAHA.112.300556. Epub 2013 May 16. PMID: 23685558.

34. Marso SP, Daniels GH, Brown-Frandsen K, et al. Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes. N Engl
J Med. 2016 Jul 28;375(4):311-22. doi: 10.1056/NE]M0a1603827. Epub 2016 Jun 13. PMID: 27295427; PMCID: PMC4985288.

35. Newsome PN, Buchholtz K, Cusi K, et al. A Placebo-Controlled Trial of Subcutaneous Semaglutide in Nonalcoholic
Steatohepatitis. N Engl ] Med. 2021 Mar 25;384(12):1113-1124. doi: 10.1056/NE]JM0a2028395. Epub 2020 Nov 13. PMID:
33185364.

36. Nigam P, Bhatt SP, Misra A, et al. Non-alcoholic fatty liver disease is closely associated with sub-clinical inflammation:
a case-control study on Asian Indians in North India. PLoS One. 2013;8(1): €49286. doi: 10.1371/journal.pone.0049286.
Epub 2013 Jan 11. PMID: 23326306; PMCID: PMC3543427.

37. Osawa K, Miyoshi T, Yamauchi K, et al. Nonalcoholic Hepatic Steatosis Is a Strong Predictor of High-Risk Coronary-Artery
Plaques as Determined by Multidetector CT. PLoS One. 2015 Jun 30;10(6): e0131138. doi: 10.1371/journal.pone.0131138.
PMID: 26125952; PMCID: PM(C4488355.

58 Modern Medicine, Pharmacy and Psychological Health. Issue 4 (13). 2023



Cyuacna meouyuna, ghapmayis ma ncuxonociune 300pog ’s. Bunyck 4 (13). 2023

38. Powell EE, Wong VW, Rinella M. Non-alcoholic fatty liver disease. Lancet. 2021 Jun 5;397(10290):2212-2224. doi:
10.1016/50140-6736(20)32511-3. Epub 2021 Apr 21. PMID: 33894145.

39. Ryan MC, Itsiopoulos C, Thodis T, et al. The Mediterranean diet improves hepatic steatosis and insulin sensitivity in
individuals with non-alcoholic fatty liver disease. ] Hepatol. 2013 Jul;59(1):138-43. doi: 10.1016/j.jhep.2013.02.012. Epub
2013 Feb 26. PMID: 23485520.

40. Shannon A, Alkhouri N, Carter-Kent C, et al. Ultrasonographic quantitative estimation of hepatic steatosis in children
with NAFLD. ] Pediatr Gastroenterol Nutr. 2011; 53:190-195. doi: 10.1097/MPG.0b013e31821b4b61.

41. Sinn DH, Kang D, Chang Y, et al. Non-alcoholic fatty liver disease and the incidence of myocardial infarction: A cohort
study. ] Gastroenterol Hepatol. 2020 May;35(5):833-839. doi: 10.1111/jgh.14856. Epub 2019 Oct 27. PMID: 31512278.

42. Stahl EP, Dhindsa DS, Lee SK, et al. Nonalcoholic Fatty Liver Disease and the Heart: JACC State-of-the-Art Review.
J Am Coll Cardiol. 2019 Mar 5;73(8):948-963. doi: 10.1016/j.jacc.2018.

43. Tana C, Ballestri S, Ricci F, et al. Cardiovascular Risk in Non-Alcoholic Fatty Liver Disease: Mechanisms and Therapeutic
Implications. Int ] Environ Res Public Health. 2019 Aug 26;16(17):3104. doi: 10.3390/ijerph16173104. PMID: 31455011;
PMCID: PMC6747357.

44 Targher G, Byrne CD, Lonardo A, Zoppini G, Barbui C. Non-alcoholic fatty liver disease and risk of incident cardiovascular
disease: A meta-analysis. ] Hepatol. 2016 Sep;65(3):589-600. doi: 10.1016/j.jhep.2016.05.013.

45. Targher G, Byrne CD, Tilg H. NAFLD and increased risk of cardiovascular disease: clinical associations, pathophysiological
mechanisms and pharmacological implications. Gut. 2020 Sep;69(9):1691-1705. doi: 10.1136/gutjnl-2020-320622. Epub
2020 Apr 22. PMID: 32321858.

46. Targher G, Valbusa F, Bonapace S, et al. Non-alcoholic fatty liver disease is associated with an increased incidence of
atrial fibrillation in patients with type 2 diabetes. PLoS One. 2013;8(2): €57183. doi: 10.1371/journal.pone.0057183. Epub
2013 Feb 22. PMID: 23451184; PMCID: PMC3579814.

47.Vilar-Gomez E, Martinez-Perez Y, Calzadilla-Bertot L, et al. Weight Loss Through Lifestyle Modification Significantly
Reduces Features of Nonalcoholic Steatohepatitis. Gastroenterology. 2015 Aug;149(2):367-78.e5; quiz e14-5. doi: 10.1053/
j.gastro.2015.04.005. Epub 2015 Apr 10. PMID: 25865049.

48. Wild SH, Walker J], Morling JR, et al. Cardiovascular Disease, Cancer, and Mortality Among People with Type 2 Diabetes
and Alcoholic or Nonalcoholic Fatty Liver Disease Hospital Admission. Diabetes Care. 2018 Feb;41(2):341-347. doi: 10.2337/
dc17-1590.

49. Younossi ZM, Golabi P, de Avila L, et al. The global epidemiology of NAFLD and NASH in patients with type 2 diabetes:
A systematic review and meta-analysis. ] Hepatol. 2019 Oct;71(4):793-801. doi: 10.1016/.jhep.2019.06.021. Epub 2019 Jul 4.
PMID: 31279902.

50. Younossi ZM, Koenig AB, Abdelatif D, et al. Global epidemiology of nonalcoholic fatty liver disease-Meta-analytic
assessment of prevalence, incidence, and outcomes. Hepatology. 2016 Jul;64(1):73-84. doi: 10.1002 /hep.28431. Epub 2016
Feb 22. PMID: 26707365.

51. Zelber-Sagi S, Salomone F, Mlynarsky L. The Mediterranean dietary pattern as the diet of choice for non-alcoholic fatty
liver disease: Evidence and plausible mechanisms. Liver Int. 2017 Jul;37(7):936-949. doi: 10.1111/1iv.13435. Epub 2017
Jun 1. PMID: 28371239.

References:

1. Asfari M.M.,, Niyazi F, Lopez R,, et al. (2017). The association of nonalcoholic steatohepatitis and obstructive sleep apnea.
Eur. J. Gastroenterol. Hepatol. 29(12). P. 1380-1384. DOI: 10.1097 /MEG.0000000000000973.

2. Adams LA, Anstee QM, Tilg H, Targher G. (2017). Non-alcoholic fatty liver disease and its relationship with cardiovascular
disease and other extrahepatic diseases. Gut. 66(6). P. 1138-1153. DOI: 10.1136/gutjnl-2017-313884.

3. Anstee Q.M., Mantovani A., Tilg H., Targher G. (2018). Risk of cardiomyopathy and cardiac arrhythmias in patients with
nonalcoholic fatty liver disease. Nat. Rev. Gastroenterol. Hepatol. 15(7). P. 425-439. DOI: 10.1038/s41575-018-0010-0.

4. Arnett DK, Blumenthal R.S, Albert M.A, et al. (2019). 2019 ACC/AHA Guideline on the Primary Prevention of
Cardiovascular Disease: A Report of the American College of Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines. Circulation. 140(11): P. 596-646. DOI: 10.1161/CIR.0000000000000678.

5. Armstrong M.J., Gaunt P, Aithal G.P, et al. (2016). Liraglutide safety and efficacy in patients with non-alcoholic
steatohepatitis (LEAN): a multicentre, double-blind, randomised, placebo-controlled phase 2 study. Lancet. 387(10019).
P.679-690. DOI: 10.1016/5S0140-6736(15)00803-X.

6. Albhaisi S. (2019). Noninvasive imaging modalities in nonalcoholic fatty liver disease: where do we stand?
Eur. Med. ]. 4. P. 57-62.

7. Buzzetti E., Pinzani M., Tsochatzis E.A. (2016). The multiple-hit pathogenesis of non-alcoholic fatty liver disease (NAFLD).
Metabolism. 65(8). P. 1038-48. DOI: 10.1016/j.metabol.2015.12.012.

8. Bonnet F, Gastaldelli A., Pihan-Le Bars F, et al. (2017). Gamma-glutamyltransferase, fatty liver index and hepatic insulin
resistance are associated with incident hypertension in two longitudinal studies. J. Hypertens.35(3). P. 493-500.

9. Blazina I, Selph S. (2019). Diabetes drugs for nonalcoholic fatty liver disease: a systematic review. Syst. Rev. 29. 8(1).
P.295.DO0I: 10.1186/s13643-019-1200-8.

10. Byrne C.D., Targher G. (2020). NAFLD as a driver of chronic kidney disease. J. Hepatol. 72(4). P. 785-801. DOI: 10.1016/j.
jhep.2020.01.013.

11. Cai ], Zhang X, Ji Y.X,, Zhang P, She Z.G., Li H. (2020). Nonalcoholic Fatty Liver Disease Pandemic Fuels the Upsurge
in Cardiovascular Diseases. Circ. Res. 126(5). P. 679-704. DOI: 10.1161/CIRCRESAHA.119.316337.

Modern Medicine, Pharmacy and Psychological Health. Issue 4 (13). 2023 59



Cyuacna meduyuna, gpapmayis ma ncuxonociune 300pog ’s. Bunyck 4 (13). 2023

12. Calzadilla Bertot L., Adams L.A. (2016). The Natural Course of Non-Alcoholic Fatty Liver Disease. Int. J. Mol. Sci. 17(5).
P. 774.DO0I: 10.3390/ijms17050774.

13. Choudhary N.S., Duseja A. (2019). Screening of Cardiovascular Disease in Nonalcoholic Fatty Liver Disease: Whom and
How? J. Clin. Exp. Hepatol. (4). P. 506-514. DOI: 10.1016/j.jceh.2019.02.005.

14. Chalasani N., Younossi Z., Lavine ].E., et al. (2018). The diagnosis and management of nonalcoholic fatty liver disease:
Practice guidance from the American Association for the Study of Liver Diseases. Hepatology. 67(1). P. 328-357. DOI: 10.1002/
hep.29367.

15. Chung G.E,, Lee ].H., Lee H,, et al. (2018). Nonalcoholic fatty liver disease and advanced fibrosis are associated with left
ventricular diastolic dysfunction. Atherosclerosis. 272. P. 137-144. DOI: 10.1016/j.atherosclerosis.2018.03.027.

16. Cosentino F, Grant PJ., Aboyans V., et al. (2020). ESC Scientific Document Group. 2019 ESC Guidelines on diabetes, pre-
diabetes, and cardiovascular diseases developed in collaboration with the EASD. Eur. Heart J. 41(2). P. 255-323. DOI: 10.1093/
eurheartj/ehz486.

17. Cusi K, Bril E, Barb D, et al. (2019). Effect of canagliflozin treatment on hepatic triglyceride content and glucose
metabolism in patients with type 2 diabetes. Diabetes Obes. Metab. 21(4). P. 812-821. DOI: 10.1111/dom.13584.

18. Duell PB., Welty EK,, Miller M,, et al. (2022). American Heart Association Council on Arteriosclerosis, Thrombosis
and Vascular Biology; Council on Hypertension; Council on the Kidney in Cardiovascular Disease; Council on Lifestyle and
Cardiometabolic Health; and Council on Peripheral Vascular Disease. Nonalcoholic Fatty Liver Disease and Cardiovascular Risk:
A Scientific Statement from the American Heart Association. Arterioscler. Thromb. Vasc. Biol. 42(6). P. 168-185. DOI: 10.1161/
ATV.0000000000000153.

19. DeFilippis A.P, Blaha M.],, Martin S.S,, et al. (2013). Nonalcoholic fatty liver disease and serum lipoproteins: the Multi-
Ethnic Study of Atherosclerosis. Atherosclerosis. 227(2). P. 429-436. DOI: 10.1016/j.atherosclerosis.2013.01.022.

20. European Association for the Study of the Liver; European Association for the Study of Diabetes; European Association
for the Study of Obesity. EASL-EASD-EASO Clinical Practice Guidelines for the management of non-alcoholic fatty liver disease.
J. Hepatol. 2016. 64. P. 1388-1402.

21.Estruch R, Ros E. Salas-Salvadé J., Covas M.L, et al. (2018). Primary Prevention of Cardiovascular Disease with
a Mediterranean Diet Supplemented with Extra-Virgin Olive Oil or Nuts. N. Engl. J. Med. 378(25). P. 34. DOI: 10.1056/
NEJM0a1800389.

22. European Association for the Study of the Liver (EASL); European Association for the Study of Diabetes (EASD); European
Association for the Study of Obesity (EASO). EASL-EASD-EASO Clinical Practice Guidelines for the management of non-alcoholic
fatty liver disease. (2016). J. Hepatol. 64(6). P. 1388-1402. DOI: 10.1016/j.jhep.2015.11.004.

23. GBD 2015 Tobacco Collaborators. Smoking prevalence and attributable disease burden in 195 countries and territories,
1990-2015: a systematic analysis from the Global Burden of Disease Study 2015. (2017). Lancet. 389(10082). P. 1885-1906.
DOI: 10.1016/S0140-6736(17)30819-X.

24.GBD 2017 Causes of Death Collaborators. Global, regional, and national age-sex-specific mortality for 282 causes of
death in 195 countries and territories, 1980-2017: a systematic analysis for the Global Burden of Disease Study 2017. (2018).
Lancet. 392(10159). P. 1736-1788.DOI: 10.1016/S0140-6736(18)32203-7.

25. Hassen G., Singh A, Belete G., et al. (2022). Nonalcoholic Fatty Liver Disease: An Emerging Modern-Day Risk Factor for
Cardiovascular Disease. Cureus. 14(5). P. 25495. DOI: 10.7759/cureus.25495.

26.Jennison E., Patel ], Scorletti E., (2019). Byrne CD. Diagnosis and management of non-alcoholic fatty liver disease.
Postgrad. Med. J. 95(1124). P. 314-322. DOI: 10.1136/postgradmed;j-2018-136316.

27.Karmali KN, Lloyd-Jones D.M. Berendsen M.A, et al. (2016). Drugs for Primary Prevention of Atherosclerotic
Cardiovascular Disease: An Overview of Systematic Reviews.JAMA Cardiol. 1(3).P. 341-349.D01:10.1001 /jamacardio.2016.0218.

28. Kuchay M.S,, Krishan S., Mishra S.K,, et al. (2018). Effect of Empagliflozin on Liver Fat in Patients with Type 2 Diabetes
and Nonalcoholic Fatty Liver Disease: A Randomized Controlled Trial (E-LIFT Trial). Diabetes Care. 41(8). P. 1801-1808.
DOI: 10.2337/dc18-0165.

29. Lee J.H,, Kim D., Kim H.J. et al. (2010). Hepatic steatosis index: a simple screening tool reflecting nonalcoholic fatty liver
disease. Dig. Liver Dis. 42(7). P. 503-508. DOI: 10.1016/j.d1d.2009.08.002.

30. Li Q. Dhyani M., Grajo J.R, et al. (2018). Current status of imaging in nonalcoholic fatty liver disease. World J. Hepatol. 10.
P. 530-542. DOI: 10.4254 /wjh. V 10.i8.530.

31. Lonardo A., Mantovani A., Lugari S., Targher G. (2020). Epidemiology and pathophysiology of the association between
NAFLD and metabolically healthy or metabolically unhealthy obesity. Ann. Hepatol. 19(4). P. 359-366. DOIL: 10.1016/j.
aohep.2020.03.001.

32.Loomba R, Adams L.A. (2019). The 20% Rule of NASH Progression: The Natural History of Advanced Fibrosis and
Cirrhosis Caused by NASH. Hepatology. 70(6). P. 1885-1888. DOI: 10.1002/hep.30946.

33. Markus M.R, Baumeister S.E., Stritzke ]., et al. (2013). Hepatic steatosis is associated with aortic valve sclerosis
in the general population: the Study of Health in Pomerania (SHIP). Arterioscler. Thromb. Vasc. Biol. 33(7). P. 1690-1695.
DOI: 10.1161/ATVBAHA.112.300556.

34. Marso S.P, Daniels G.H., Brown-Frandsen K, et al. (2016). Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes.
N. Engl. . Med. 375(4). P.311-322. DOI: 10.1056/NE]Mo0a1603827.

35. Newsome P.N,, Buchholtz K., CusiK,, etal. (2021). APlacebo-Controlled Trial of Subcutaneous Semaglutide in Nonalcoholic
Steatohepatitis. N. Engl. J. Med. 384(12). P.1113-1124. DOI: 10.1056/NEJM0a2028395.

36. Nigam P, Bhatt S.P, Misra A, et al. (2013). Non-alcoholic fatty liver disease is closely associated with sub-clinical
inflammation: a case-control study on Asian Indians in North India. PLoS One.8(1).P.49286.D0I: 10.1371/journal.pone.0049286.

60 Modern Medicine, Pharmacy and Psychological Health. Issue 4 (13). 2023



Cyuacna meouyuna, ghapmayis ma ncuxonociune 300pog ’s. Bunyck 4 (13). 2023

37.0sawa K., Miyoshi T, Yamauchi K, et al. (2015). Nonalcoholic Hepatic Steatosis Is a Strong Predictor of High-Risk
Coronary-Artery Plaques as Determined by Multidetector CT. PLoS One. 10(6).P. 131-138.DOI: 10.1371 /journal.pone.0131138.

38. Powell E.E, Wong VW, Rinella M. (2021). Non-alcoholic fatty liver disease. Lancet. 397(10290). P. 2212-2224.
DOI: 10.1016/S0140-6736(20)32511-3.

39.Ryan M.C, Itsiopoulos C., Thodis T, et al. (2013). The Mediterranean diet improves hepatic steatosis and insulin
sensitivity in individuals with non-alcoholic fatty liver disease. J. Hepatol. 59(1). P. 138-143. DOI: 10.1016/j.jhep.2013.02.012.

40. Shannon A., Alkhouri N., Carter-Kent C., et al. (2011). Ultrasonographic quantitative estimation of hepatic steatosis
in children with NAFLD. J. Pediatr. Gastroenterol. Nutr. 53. P. 190-195. DOI: 10.1097/MPG.0b013e31821b4b61.

41. Sinn D.H., Kang D., Chang Y, et al. (2020). Non-alcoholic fatty liver disease and the incidence of myocardial infarction:
A cohort study. J Gastroenterol Hepatol. 35(5). P. 833-839. DOI: 10.1111/jgh.14856.

42. Stahl E.P, Dhindsa D.S,, Lee S.K, et al. (2019). Nonalcoholic Fatty Liver Disease and the Heart: JACC State-of-the-Art
Review. J. Am. Coll. Cardiol. 73(8). P. 948-963. DOI: 10.1016/j.jacc.2018.

43. Tana C,, Ballestri S., Ricci F, et al. (2019). Cardiovascular Risk in Non-Alcoholic Fatty Liver Disease: Mechanisms and
Therapeutic Implications. Int | Environ Res Public Health. 16(17). P. 3104. DOI: 10.3390/ijerph16173104.

44, Targher G., Byrne C.D., Lonardo A., Zoppini G., Barbui C. (2016). Non-alcoholic fatty liver disease and risk of incident
cardiovascular disease: A meta-analysis. J. Hepatol. 65(3). P. 589-600. DOI: 10.1016/j.jhep.2016.05.013.

45. Targher G. Byrne C.D., Tilg H. (2020). NAFLD and increased risk of cardiovascular disease: clinical associations,
pathophysiological mechanisms and pharmacological implications. Gut.69(9).P.1691-1705.D0I: 10.1136/gutjnl-2020-320622.

46. Targher G., Valbusa F, Bonapace S., et al. (2013). Non-alcoholic fatty liver disease is associated with an increased
incidence of atrial fibrillation in patients with type 2 diabetes. PLoS One. 8(2). P. 57183. DOI: 10.1371/journal.pone.0057183.

47.Vilar-Gomez E., Martinez-Perez Y., Calzadilla-Bertot L., et al. (2015). Weight Loss Through Lifestyle Modification
Significantly Reduces Features of Nonalcoholic Steatohepatitis. Gastroenterology. 149(2). P. 367-378. DOI: 10.1053/j.gastro.
2015.04.005.

48. Wild S.H., Walker ].J., Morling ].R,, et al. (2018). Cardiovascular Disease, Cancer, and Mortality Among People with Type 2
Diabetes and Alcoholic or Nonalcoholic Fatty Liver Disease Hospital Admission. Diabetes Care. 41(2). P. 341-347.DOI: 10.2337/
dc17-1590.

49. Younossi Z.M., Golabi P, de Avila L., et al. (2019). The global epidemiology of NAFLD and NASH in patients with type 2
diabetes: A systematic review and meta-analysis. J. Hepatol. 71(4). P. 793-801. DOI: 10.1016/j.jhep.2019.06.021.

50. Younossi Z.M., Koenig A.B., Abdelatif D., et al. (2016). Global epidemiology of nonalcoholic fatty liver disease-Meta-
analytic assessment of prevalence, incidence, and outcomes. Hepatology. 64(1). P. 73-84. DOI: 10.1002/hep.28431.

51. Zelber-Sagi S., Salomone F, Mlynarsky L. (2017). The Mediterranean dietary pattern as the diet of choice for non-
alcoholic fatty liver disease: Evidence and plausible mechanisms. Liver Int. 37(7). P. 936-949. DOI: 10.1111/1iv.13435.

Modern Medicine, Pharmacy and Psychological Health. Issue 4 (13). 2023 61



