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1. MeTabo:iuHO acouiioBaHa cTeaToTuyHa xBopoba nevdinku (MACXII) Ha CbOrofiHI € HAUNOIMPEHIIIO (POPMOIO
XPOHIYHUX JUQY3HUX 3aXBOPIOBAHb MEYiHKY Y CBITi, 3 nomupeHicTio 25-30% y 3arasnbHiii nomnyJsuii ta noHag 90%
cepep ocib 3 O>KUpiHHAM i 6iblie 65% y MalieHTiB i3 yKpOBUM AiabeToM 2 TUIly. biin3bKO TPETUHU XBOPUX MalOTh
nporpecyioui popMu 3aXBOPIOBaHHS — METa00JIiYHO acOLiliOBaHUI CTE€ATOTENATUT, IO CYIIPOBOAKYETbCS
PO3BUTKOM (pibpO3y, LNPO3y Ta 3HAUHUM TiABUIIEHHIM PU3UKY JIETAJIbHUX YCKIagHeHb. Y 2023 polli poBinHUMU
MikHapoaHumu acouiatisimu (EASL, AASLD, ALEH) 3anponoHOBaHO HOBY HOMEHKJIATYPy 3aXBOPIOBAHHSI 3 METOIO
aKLIEHTYBaHHS I0ro MeTaboJ1iuHOi IPUPOIU Ta YCYHEHHS cTUrMaTu3sallii. OuikyBaHe 3pOCTaHHs NOMUPEHOCTI
MACXII i ii yckyalHeHb 3yMOBJIIOE€ 3HAYHE COLliaJIbHO-€KOHOMIUHE HaBaHTaKEHHSI Ta aKTyaslidye IoTpeby B paHHIN

BiZITBOPIOBaHICTb i HEMOSKJIMBICTb 32CTOCYBaHHSI [1J11 CKPUHIHTY Ta MOHITOPHHTY 3yMOBJIIOIOTh HEOOXiIHICTD



BIIPOBA/I’)KEHHS HEIHBAa3MBHUX KiJIbKICHUX METOLIB. Y IbOMY KOHTEKCTI IIEPCIIEKTUBHUM € MYJIbTUMOZAJIbHUN MiOXif
i3 moegHAHHAM y/IbTPa3ByKoBoi cteaTometpii (Y3C) Ta MarHiTHO-pe3oHaHCHOI ToMorpadii 3 BUBHAUYEHHIM
IIPOTOHHOI WiJIbHOCTI XKUPY nevinku (MPT-OXKIII). MeToro nocmizpkeHHs 6yJ10 yIO0CKOHATIEHHS aJITOPUTMIB
paHHbOi fiarHOCTUKM MACXII m151XOM OOIPYHTYBaHHS 3aCTOCYBaHHS KOMIJIEKCY MYJIbTUMOJAIbHUX TPOMEHEBUX
METO/IiB — yJIbTPA3BYKOBOi cTeaToMeTpii 3a MeTonom KoedilieHTa 3aracanHs (BK3) Ta MPT-OXIIL — pns
nigBuLeHHS e(PEeKTUBHOCTI, BiATBOPIOBAHOCTI Ta CTaHJApTU3allii HEiHBa3UBHOI OLIIHKYM CT€aTO3Y Ie4iHKHU.
JlocigskeHHs Majio IPOCIIEKTUBHUIA, OGHOLIEHTPOBU AU3alH i BKIIIOYAJIO KIiHIYHY Ta eKCIIePUMEHTAJIbHY
yacTHUHMU. Y KJIiHIYHY YacTUHY OyJ10 3any4eHo 168 naiieHTiB i3 nigo3poio Ha MACXIL. PedpepeHTHUM METOAOM
CTaJil0BaHHs cTeaTo3y BukopuctoByBamu MPT-QXIII. s Banigauii BK3 3acTocoBaHO MyIbTUMOAAIIbHI
(aHTOMMU CTeaTOo3y I1€4iHKU 3 BiJOMUM BMICTOM >KUPY Ta XiMiYHUM aHasizoM. OLiHIOBaIM iarHOCTUYHY TOYHICTb
BK3 i renaropenansHoro ingexcy (I'PI), ix kopessuiio 3 MPT-@Q)KIIIL, aHTpOrIOMeTPUYHUMY, 6i0iMIIeIaHCHUMU Ta
J1260PaTOPHUMHU [TOKAa3HUKAMMU, a TAKOXK MIKIOCIIiIHULIBKY BiITBOPIOBAHICTb. Yiepiie B YKpaiHi IpoBeieHO
KOMILJIeKCHY Basipauito BK3 i3 Bukopucranusm ¢panTomis i pedepenTHux metois. BK3 nponeMoHCTpyBaB BUCOKY
IiarHOCTMYHY €(PEeKTUBHICTb 111 BUsBIIEHH: cTeaTto3dy (AUROC 0,93 nys SO vs S1-S3), BUCOKY BifTBOPIOBaHICTb
(BHYTpilmHBOKIaCOBUII KOeQilieHT kopessitii 0,94) Ta TicHui 38’130k i3 MPT-®JKIIII. 3anponoHOBaHO Hal[iOHAJIbHI
pedepentHi inTepBanu BK3 gy crpatudikanii ctyneHis creaTtosy. [lokazaHo fiarHocTuyHy 3HauymicTs I'PI,
30KpeMa 1oro mogudikoBaHoi Bepcii 3 ypaxyBaHHIM aKyCTUYHOI IJMOUHM. [IpakTyHe 3HaUY€HHSs pOOOTH IOJISITaEe y
MOJKJIMBOCTI BIIPOBaKeHHs BK3 4K mMeTony nepuoi jiHii 11 KiJIbKiCHOro CKpUHiHry Ta MoHiTopruHry MACXII,
3MEHILIEHHi NOTpe6U B iHBa3MBHUX BTPYYAHHSIX i palioHanizauii Bukopuctanus MPT. OTpumaHi pesybTaTi
OOI'PYHTOBYIOTh AOLINbHICTb iHTerpauii Y3C B MyJIbTUMOAAJIbHI anroputmu giarHoctuku MACXII BianosigHO 1o
CY4aCHUX MDKHapOJHUX PEKOMEeHTAIlii.

2. Metabolic dysfunction-associated steatotic liver disease (MASLD) is currently the most prevalent form of
chronic diffuse liver disease worldwide, with an estimated prevalence of 25-30% in the general population and
substantially higher rates among individuals with obesity and type 2 diabetes mellitus. A significant proportion of
patients develop progressive forms of the disease, including metabolic dysfunction-associated steatohepatitis,
which is associated with fibrosis, cirrhosis, and increased liver-related morbidity and mortality. The growing global
burden of MASLD highlights the need for accurate, early, and non-invasive diagnostic approaches. Liver biopsy
remains the reference standard for the assessment of hepatic steatosis; however, its invasiveness, sampling
variability, and limited suitability for screening and longitudinal follow-up restrict its routine clinical use. These
limitations emphasize the importance of developing and validating non-invasive quantitative imaging techniques.
In this context, a multimodal diagnostic strategy combining ultrasound-based methods and magnetic resonance
imaging is considered particularly promising. The aim of this study was to improve algorithms for the early
diagnosis of MASLD by substantiating the use of multimodal imaging techniques, specifically ultrasound
steatometry based on the attenuation coefficient and magnetic resonance imaging-proton density fat fraction
(MRI-PDFF), in order to enhance the accuracy, reproducibility, and standardization of non-invasive hepatic
steatosis assessment. The study was designed as a prospective, single-center investigation and included both
clinical and experimental components. The clinical cohort comprised 168 adult patients with suspected MASLD.
MRI-PDFF was used as the non-invasive reference method for steatosis quantification. Experimental validation of
the ultrasound attenuation coefficient was performed using multimodal liver steatosis phantoms with predefined
fat content and chemical fat analysis. The diagnostic performance of the attenuation coefficient and the
hepatorenal index was evaluated, along with their correlation with MRI-PDFF, anthropometric parameters,
bioimpedance-derived body composition, and laboratory metabolic markers. Interobserver reproducibility of
ultrasound measurements was also assessed. For the first time in Ukraine, a comprehensive validation of the
ultrasound attenuation coefficient for quantitative assessment of hepatic steatosis was performed using phantom
models and reference imaging methods. The attenuation coefficient demonstrated high diagnostic efficiency,
strong agreement with MRI-PDFF, and high interobserver reproducibility. National reference ranges of attenuation
coefficient values for steatosis stratification were proposed. The hepatorenal index also showed diagnostic
relevance, particularly when modified by standardized measurement depth, supporting its complementary role



within a multimodal diagnostic framework. The practical significance of the study lies in the justification of
ultrasound attenuation-based steatometry as a first-line, non-invasive tool for quantitative screening and
monitoring of MASLD. Integration of the proposed multimodal algorithm into routine clinical practice may reduce
the need for invasive procedures, optimize the use of MRI, and improve early risk stratification and management of
patients with metabolic liver disease.
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