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Ma3zuiuenxo €.0. Po3pobka Ta oliHKa €(PEKTUBHOCTI 3aCTOCYBaHHS
MEPCOHI(IKOBAHOI MATOr€HETHYHO OOIPYHTOBAHOI TINOJIIMIIEMIYHOI Tepamii y XBOpUX Ha
CIMEHHY TIIEPXOJIECTEPHUHEMIIO 13 HEAJIKOTOJbHHM cTearoremarutoM. Ksamidikamiitna
HayKoBa poOOTa Ha IpaBaxX PYKOIUCY.

Jluceprartiist Ha 3100yTTSI HAYKOBOTO CTYIICHsI JoKTopa (itocodii 3a creriagabHICTIO
222 "MeaumunHa". - Onecbkuil HallOHANIbHUI MenuuHuiM yHiBepcuter, MO3 VYkpainu,

Oneca, 2020.

Juceprailisi npucBsIY€Ha BUBYEHHIO 0COOIIMBOCTEN Nepediry rinepxojecrepuHeMii
y TAalllEHTIB XBOpUX Ha ciMeiHy rinepxojecrepunemito (CI'X) 13  HeankoroJbHUM
crearorenatutoM (HACT'), po3po0Oku MOJeNIOBaHHS HEAJTKOTOJIBHOTO CTEATOTeIaTUTy Y
IIypiB B EKCIIEPUMEHTI, PO3pPOOKH NepCOoH1(PIKOBAHOI, MATOTEHETUYHO OOIPYHTOBAHOI
TIMOMIIIAEMIYHOl Teparii Ta KOMIUIEKCHOI OIIIHKKM €(EKTUBHOCTI 3alpOIlOHOBAHOIO
MEIMKAaMEHTO3HOr0 JIIKYBaHHSA, PO3pPOOKM MOAM(DIKOBAHOTO OMNUTYBAJbHUKA s
CKPHHIHTOBO1, Cy0’€KTUBHOI OLIIHKH SIKOCTI KHUTTA y namieHTiB 13 CI'X Ta HACT.

Ha meprmmomy erami nucepTamiiHOTO JOCIHIDKEHHS HUISIXOM PETPOCIEKTUBHOTO
aHajizy JJabopaTOpHUX JaHUX 1 JaHUX ICTOPid XBOpoO Oyio BUSIBICHO PsiJl MAIlIEHTIB 13
o3nakamu CI'X ta HACT. 3 376 BusBIeHMX XBOpUX 3 MOMUIMBUM aiarHozom CI'X Ta
HACT mig gac mpoBefeHHSI eTalbHOTO 300py aHamMHE3y Ta (hi3MKaIBHOTO OIISATY 0
aucepTariitHoro gociikeHHs 0yno BkitodeHo 108 xBopux 3 kiniHIYHUME o3Hakamu CI'X
13 HACIT, sxi BiANMOBIZAMNd KPUTEPisM BKJIIOYEHHS 3 MOMAJBIIUM PO3MOIIJIOM Ha TPyIHU
JTOCHIHKEHHS NUISTXOM MTPOCTOI paHioMi3allii, METO0M "KOHBEpTIB".

JIns KOMIUIEKCHOI OLIHKHM BIUIMBY pPO3pO0JIEHOT Tepamii, 30KpeMa OI[IHKU
TICTOJIOTIYHOT KAapTUHU TKAHWHHW TIEYiHKH, OYyJlIO pO3poOIeHO Cmocid MOJeTrOBaHHS
HEAJIKOTOJILHOTO CTEAaTOrenaTuTy y UIypiB B €KCIepUMeHTI mporsaroM 90 ni6 nuisxom
BUKOPHUCTAHHS aT€pOT€HHOIO PAIiOHY 13 JIOJIAaTKOBUM BBEJEHHSM MaJbMOBOI OJIii Ta
CBHUHAYOIO cajia 13 po3paxyHKy 50 I/KI 1 HACTYIIHUM €TarioM JIIKyBaHHS npoTsrom 45 nio,
aHajizoM orpuMaHux Oloximiuaumx (3X, JITTAHILL, JITTHIL, JITIBII, TT, KA, AJIT, ACT,

I'TTn, rnroko3a kpoBi) Ta maroMopdoioTiuHUX JaHuX (3a0apBieHHS 3pi3iB 3a



reMaTtoKCuiIiH eo3uH, Ban ['i30n ansa BussnenHs ¢ioposyBanns, Cynan 11l qyis BusBieHHs
xkupoBoi guctpodii). Y pesyasrari iHaykmii HACI 3a po3poOiieHO0 cxemoro Oyio
chopmoBano HACT i3 rinepxonectepuneMiero (aktuBHicTh AJIT Ta ACT Oyna B 4 pasu
Buiie (p<0,001); piBenp 3X OyB Buie Ha 153% (p=0,001), JIIIHII] — Bumie B 4 paswy,
piBenp TI' OyB Bumie Ha 24% (p=0,001), pisens JIIIBIIL] Oy menmie na 42% (p=0,023)
MOPIBHAHO JO IHTAKTHOI Trpymu. [1CTOJIOTIYHO: MOPYHIEHHS TiCTOApPXITEKTOHIKU
rernaroluTiB, OUIKOBAa IUCTPOdis, OcepeaKu HEHTPoaoOyIsIpHUX (POoKyciB (iOpo3yBaHHS
nugy3Ha, MIKPO-, MAKpPOBE3UKYJISIPHA, KUPOBA AUCTPO(Iisl TenaTrouTiB, )KUPOBUI Irenaros3
III-1V crynens.

MetonoM 300py aHAMHECTHYHHUX JIaHMX Ta Pe3yJbTaTiB KIIHIKO-I1a00paTOPHOTO
00CTEeXXEHHS, BIJIMOBIAHO [0 YMHHUX TMPOTOKOJIB HaJaHHS MEIWYHOI JOIMOMOTH Ta
nmiarHoctuuHux kpurtepiiB Dutch Lipid Clinic Network yci xBopi Manu KIIiHIYHI O3HaKH
CI'X ta HACI. Ilix yac omnuryBaHHS Ta 300py CIMEMHOrO aHaMHe3y HaWdacTilie
BusBIABCS (akT HasBHOCTI CC3 y poaudiB MEpIIOro MOpsKy, 110 Oyno BupaxeHo y 100
(93%) maii€eHTiB; BIAOMOCTI PO HAsIBHICTh KOPHEATbHOI IyrH Oyso BUsBIeHO Yy 5 (4,6%)
xBOopux; 46 (43%) xBopux Manu paHHii novyarok Aed6rorom CC3 1 CyIMHHUX 3aXBOPIOBaHb
(gomoBiku <55 pokiB, iHKH <60 pokiB), 43 (40%) mManu 03HAKU PO3BUTKY LepeOpasbHOTO
a60 nepuepuIHOro aTePOCKIECPO3Yy.

Jns BUKIIOUYEHHS NPUXOBAHOTO, XPOHIYHOTO BXXHUBAHHS aJKOTOJIO
BukopuctoByBann TecT "Citka LeGo" B wmommdikaumii XKapikoa O.b. 3 wmeroro
Cy0’€KTHBHOI, CKPHHIHTOBOI OIIIHKU SIKOCTi YKUTTS BHUKOpHCTOBYyBaiu crannaptHi (MOS
SF-36, HADS) Ta po3po6nenuii Monudikoanuii onutyBaibHUK (MQLFS).

@di3uKanbHUI METOJ] OLIIHKY CTaHy NaiieHTiB BUSBUB Y 8 (7,4%) XBOpUX HE3HaAYH1
nepuopOitanbHi KcaHTenazMu. ucnentuunuii cunapom OyB BusiBieHudd y 101 (93,5%)
XBOPOTO, O3HAaKM acTEHOBEreTaTUBHOro cuHapomy - y 102 (94,4%) nauientiB. Omisn
KUBOTa BUSABHUB Horo 3ayTTsa y 52 (48%) xBopux. Ilim wac manpmamii Kpail MeYiHKH
BUCTyNaB 3-miJ Kpato pebdepHoi nyru y 92 (85%) mamientiB. I[lepkyTopHo, mig 4ac
BU3HAuYEHs1 po3MipiB neviHku 3a KyprnoBum, crioctepiranoch ix 30uibiieHHs y 98 (91%)
XBOPHUX. 3araJibHOKJIIHIYHI METOAM JOCIIJPKEHHSI BUKOHYBAJIUChH JJISI OLIHKU 3arajlbHOrO
COMAaTUYHOTO CTaHy marieHTa. JlomatkoBo Oysi0 MPOBEAEHO OIIHKY BYTJIEBOAHOTO OOMIHY

(mmroko3a KkpoBi Harmiecepuie, HbA1) koarymsmiitnux BiactuBoctedt (pidpunoren, I1TI). 3



METOI0 BHM3HAYEHHs KOHIEHTpalii mimigHol Qpakmii Oyno mpoBeneHo OioxiMiyHe
nociipkeHHs 3 BuzHadenusam 3X, JITIAHIL, JITTHII, JITIBII, TT, KA y pe3yabraTi 4oro
OyJI0 BCTaHOBJIEHO JocToBipHE miaBuieHHs piBHIB 3X, JIITHI ta KA (p<0,001); ominka
aktuBHOCTI neuiHkoBux ¢epmeHTiB (AJIT, ACT, I'TTn, JI®, Tumonosa npoba, BU3HAYEHHS
OuLTipyOiHy Ta pakimiii) BHSIBHIA JIOCTOBIPHE IIIJBHMINCHHS AaKTUBHOCTI II€YiHKOBHX
dbepmenTiB B 2,5 pa3u (p<0,001). PiBai KDK, 3aransHoro Oijika, KpeaTHHiHY Ta CEUOBHHHU
3HAXOAUIIUCH Y MeXaxX peQepeHCHUX 3HAYCHb.

Metonom IIJIP Oyno mnpoBeleHO MOJEKYJISIPHO-TEHETHUYHE JOCIIKEHHS
noiimopdizmiB rena SLCOIBI1 (rs4149056, Vall74Ala, c¢.521 T>C) nns
nepcoHi(hiKoBaHOTO MiAOOPY 103U CTAaTHHIB Ta BUSBICHHS (PAKTOPIB PU3UKY PO3BUTKY
NoOIYHUX peaKIii O MOYaTKy JiKyBaHHS.

Merogom I®DA Oyno BHU3HAYEHO KOHLEHTPALI0 MPO3aNaJibHOIO IUTOKIHY
iaTepnerikiny-6 (IJI-6) Ta konnentpariito dhparmMentiB rutokepatuny-18 (LIK-18) y mma3mi
KPOBI JTOJIATKOBO JI0 CTAHJAPTHUX JTAOOPATOPHUX TECTIB JIJIsi KOMIUIEKCHOI OLIIHKK MOPGO-
(GYHKIIIOHAJIBHOTO CTaHy TKaHWHM TediHnku. Ha mouarky nikyBaHHs koHIeHTparis [JI-6 Ta
[K-18 Oyna moctoBipHo BuUIOI0 (p<0,001) MOpiBHSHO 3 KOHTPOJIBHOIO Tpymoro. Jlis
BUKJIFOUEHHS BTOPUHHOI TrinepxonectepuneMii IOA meTogom Oyiio mpoBeneHO BU3HAYEHHS
TTT, mo 6yB y Mexax 6a3aibHUX 3HAUYEHb Y BCIX XBOPHX.

[HCcTpyMeHTanbHI HochimkeHHs (pyHkiioHansHoro crany CCC BkiIOYanu aHami3
EKT, ExoKC ta nymiiekcHe ckaHyBaHHs OpaxiouedanbHux cyauH. 3a pesyiasraramu EKT
JOCIIPKEHHSI TOCTPOi MaToJIorii BUSBICHO HE Oylio, OTpUMaHi JaHi BIAMOBIJAIH BIKYy Ta
anamuesy xBopux. 3a gaHumu ExoKC 46 (43%) mamientiB manu o3Haku [XC, 42 (39%)
KaJbIIMHO3 aopTajbHOro Kiarmana, 21 (19%) miTpanbHOro KiamaHa, yIIUIbHEHHSI CTIHOK
aoptu BusiBIeHO y 80 (74%) xBopuX, po3mIMpeHHs JiBUX BiaauiBe cepust y 17 (16%)
XBOpUX. 32 JaHUMU TYTUIEKCHOTO CKaHYyBaHHS TOBIIMHA KOMIUICKCY IHTUMHU-Meia > 1 MM
3arajgbHO1 COHHOI aprepii Oyna BusiBieHa y 42 (39%) xBopuxX, BHYTPIITHBOCOHHOT apTepii
y 11 (10%) xBopux 1 B 5 (4,6%) xBOpuX - 30BHIIIHBOI COHHOi aprepli. HasBHICTBH
aTepoCKIEPOTUYHOT OIKY 11eHTUdIKYBaIn y 28 (26%) XBOpuX.

Jlns OouiHKKM cTaHy Ne4YiHKUM Oyso mnpoBeaeHo Y3/l 3 BU3HAYEHHIM
TemaTopeHaNIbHOTO 1HJEKCY Ta enactorpadiio mpaBoi 4yacTku mediHkd. Y3J[ medinku

BUABWIO y 65 (60%) xBopux 2 CTymiHb >XHpPOBOi 1H(pinbTpanii, y 17 (16%) xBopux 1



CTYIIHb JXUPOBOI 1HOIBTpalii Ta y 26 (24%) xBopux 3 CTYIiHb BIANOBIAHO. Y OUIBIIOCTI
xBopux 100 (93%) creato3 maB audy3Huit xapakrep, 8 (7%) XBOpUX Maju BOTHHILEBUMA
XapakTep; 3aTyXaHHs Y-3ByKa 10 Jiad)parMalibHOrO Kparo MEe4YlHKU Oylio BUSIBIEHO y 94
(87%) xBopux. l'emaropeHanbHUN 1HJIEKC KOJIUBaBcs y mexax 1,46-1,48. Anami3z naHux
enmacrorpadii BUSABUB KOPCTKICTh mapeHximMu B mexax 1,5-5,8 klla - y 84 (78%) - FO 3a
METAVIR, 20 (19%) - 5,9-7,2 klla - F1 3a METAVIR, y 3 (2,8%) 1 >KOpCTKICTb MEYiHKH
7,3-9,5 klla - F2 3a METAVIR manu 3 (2,8%) xBopux.

VYcim marienTam Oyiau TOSICHEHI TOJIOBHI KOMIIOHEHTH 3aXBOPIOBaHbL 1 HaJlaHi
pexkomeHnaaitii momo momaudikamii crmocoly JKHTTS, 30KpeMa PEKOMEHJIOBAHO IIOJCHHI
IPOTYJISHKHA B CEPEIHHOMY Ta MIBUJAKOMY TeMmIll He MeHine Hixk 5 000 kpokiB, aepoOHi
¢i3uuHi HaBaHTaxeHHS 150 XB Ha THXIEHb. YCIM XBOPUM IHAUBIAyaldbHO OYB
pO3paxoBaHUM MIOACHHUN KaJOpa)X BIAMOBIAHO 1O cTaTi Ta (PI3MYHOrO HaBAHTAXKEHHS
(Basal Metabolic Rate) 3a dopmynoro Xappic-benenukra. I[lamientTn orpumanu
po3pobneni pexomenmarii mierorepanii BiamoBimHO A0 TLC (Therapeutic Lifestyle
Changes) 3 ypaxyBaHHs 000X matojoriil. JlucepTallisi MICTUTh BMBUCHHS TaKUX TPYII
namieHTiB: nepmii rpymni (n=35) Oyno nmpusHaueHo po3yBactatuH (PO3YKAPI®, TOB
"3entuBa", Yecrka Pecmy6Omika) y mo3i 20 Mr/mofieHHO, BHYTPIIIHBO, HE3aJIEKHO BiJ
npuiioMy ki1, noctiiHo Ta e3etumio ("Jlinodon" 3AT EI'IC, Yropmmua) y mo3i 10 mr
LIOJIEHHO, BHYTPIIIHBO, HE3AJIEKHO BiJ MpUHOMY 1XKi, MOCTIHHO; Apyrid rpymi (n=37)
JI0JTATKOBO JI0 PO3YBAacTaTHHY Ta €3eTumMiOy Oyio mpu3HadeHo komruieke omera-3 TTHXKK
("Emagon neo", KuiBchkuii BiTaminauii 3aBoj, [TAT, m.KuiB, YkpaiHa) BHyTpilHbO, 2
pasu Ha 1100y, iJ yac npuiioMy ki, KypcoMm 90 mi0; Tpetiit rpymi (n=36) 101aTKOBO 10
pO3yBacTaTUHY Ta €3eTHUMiOy OyJ0 NPU3HAYEHO KOMIUJIEKCHUU TemaTonpOTEKTOp
("Temamud", T'moban dapm CII, OOO nmns "Bamaptun dapma, OOQO", Kazaxcran/
VYkpaina), BHYTpPIIIHBO, MO 2 KamncCyiu 3 pa3u Ha JIeHb, HE3AJIECKHO Bl MpPUHOMY TKi,
kypcoMm 90 ni6. OiiHKy 3arajJilbHOro CTaHy Ta 3MIHHM JIaDOpaTOpHO-THCTPYMEHTAJIbHUX
MOKa3HUKIB MPOBOJWIIM /10 MOYATKy JIiKyBaHHsS Ha 45-y, 90-y noOy Teparmii Ta 3a 6 Mic.
TICTISt TPOBEICHOTO JIIKYBaHHS.

HaykoBa HOBW3HA IuCEpTAIIHHOTO AOCHIHKEHHS TOJSATaE B TOMY, IO BIEpIIE
po3po0ieHa METOAMKAa MOJEIIOBAHHS HEAJIKOTOJIbHOTO CTEaTOrenaruty y IIypiB B

€KCIIEpUMEHT]1 1 TMpOBeAeHa OI[IHKa €()PEKTUBHOCTI 3aCTOCYBaHHS pPO3yBacTaTUHY,



ezetumiOy, omera-3 I[IHXK 1 koMmmiuekcHoro remaTtompoTekTopa Ha Mopdo-
GyHKI[IOHAIBHUM CTaH TMe4diHKU. BcraHoBIeHO, 10 Tepamisi po3yBacTaTUHOM Ta
e3eTuMIOyoM MpuBOaMia 10 AocToBipHOro 3HMeHHs piBHA JIITHI Ha 19% (p=0,046),
piBens JITIBI — migBumuscs Ha 41% (p=0,04), aktuHicts AJIT — 3meHmunace Ha 41%,
ACT — na 61% (p<0,05) npu MOpiBHIHO 3 KOHTPOJIBHOIO TPYTIO0; 32 YMOBH JI0IaTKOBOTO
BBeneHHsa omera-3 ITHXK pisens JIITHI] Oy menme na 27% (p=0,01), TT" na 30%
(p=0,001), piBenp JIIIBI OyB Bume Ha 37%, OpoTe CTAaTUCTUYHOI JOCTOBIPHOCTI
MOKa3HUK He HaOyBaB; aKTUBHICTb MEUYIHKOBUX (hepMEHTIB Oyia MEHIIO 3a KOHTPOJIbHI
noka3nuku, a came: AJIT — na 49%, ACT — na 67% (p=0,001). Ilix yac mpoBeneHIHS
TICTOJIOTIYHOTO JOCJIJKEHHSI TKaAaHWHU TEUiHKM 000X TIpyn 3HA4Yymoi pi3HUII
BCTAHOBJIEHO He Oyno. bioximMiuHe JOCHIIKEHHSI CUPOBAaTKM KPOB1 LIYpIB 13 J0AATKOBUM
BBEJICHHSAM TenaronpoTekTopa BUsABWIO 3HWKeHHA piBHsA JIITHIL na 64% (p=0,001),
piBas TI' menme Ha 22% (p>0,05), piBenp JIIBII[ migBuBmuBcs Basiui (p=0,001);
aktuBHICTh AJIT Oyna menmoro B 2,9 pasu, ACT — B 4 pa3u (p=0,001) nopiBHsSHO 3
MOKa3HUKaMU KOHTPOJIbHOI TpynH. ['ICTOJIOrIYHO TKaHMHA TMEYiHKH XapakTepHu3yBaslach
OJMHUYHUMU AUITHKaMU OUIKOBO1 AUCTPO(ii, )kupoBuM remnaro3oM 0-1 ctynens.

byno mnpoBeneHe MOJEKYISIPHO-TEHETUYHE MOCIIKEHHS MOMIMOP(I3My TeHa
SLCOI1B1, BuOpana mepcoHidikoBaHa TAaKTHKa J03yBaHHS PO3YBAaCTATUHY Y MAIlIEHTIB
xBopux Ha CI'X Ta HACI Ta nomoBHEHI HayKoBi JaHl IIOJAO YacTOTH, 3 SKOIO
3ycTpiuaerbest nosiMopdizm rs4149056, Vall74Ala, ¢.521 T>C y namientiB OaecbKoro
pETioHy.

Po3po0nennii OMUTYBAJIBHUK JJisi CYO’€KTHUBHOI, CKPUHIHTOBOi OINIHKH SIKOCTI
xuTTsa y namieHTiB 3 CI'X ta HACI' (Modified Questionary Quality of Life in Patients
with Familial Hypercholesterolemia and Nonalcoholic Steatohepatitis) IlpoBeaenuit
onHO(MAKTOPHUNA AUCTIEPCIWHMM, KopensmiiiHo-perpeciitauii Ta ROC-anami3 BUSBUB
JOCTOBIpHUI TiICHUM Kopessiiitauit 38’5130k MQLFS 31 cranmapTHUMU ONUTYBabHUKAMH,
1a00paTOpHUMH JaHUMH Ta pe3yJbTaTaMU 1HCTPYMEHTAIBHOTO OOCTEKEHHS XOpOIly Ta
BIIMIHHY SIKICTh TOKAa3HMKIB - BIAMOBIAHO 10 ekcrnepTHoi mkanu AUC mioma i
KpUBHMH 3Haxoawinack y mexax 0,63-1,0 (p<0,04).. UytnuBicTh METOAY y MAIIEHTIB, 5K
OTpUMYBaJu po3polieHy, mepcoHi(hikoBaHy TiMOMIMiAeMIYHy Tepamiro ckiaaana 89,2%, a

cnenudiunicte 87,5%. PiBHaAHHsA OaratodakTopHOi perpecii g TNaIll€HTIB, Kl



OTpUMYyBaju TINOJINMiAEeMIYHY Tepamilo po3yBacTaTHHOM, €3€THMiIOOM Ta
renaTonpoTekropoM mano takui Bunsia: SOK = -9,172 + -3,22 * JIIIBII + 57,387 *
JIHTAHII, xoediuient aerepMinamii ckiaaaB R2 = 0,92 (3nauumicts F-kpurepia ®imepa
<0,05).

Kpim Toro Oyno mpoBeAeHO OINIHKY KIIHIYHOI €()EeKTUBHOCTI PO3pOOJICHOT
NaTOT€HEeTUYHO OOIPYHTOBAHOI TimoJimigemMidHoi Tepamii. Tak, momaTkoBe MpU3HAYCHHS
omera-3 [THXXK npotsrom 90 116 xBopum Ha CI'X 13 HACT, npuBoauiao A0 3HUKEHHS
pieas JITTHILL wva 41% (p<0,001), TT" na 45% (p=0,01), pieens JIIIBII[ miaBuBmIMBCS Ha
62% (p=0,02) mopiBHSAHO 3 BUXITHUMH JaHUMH. AKTUBHICTH IIEUYIHKOBUX (hepMEHTIB Oyia
MEHIII010 MOopiBHAHO 3 BuxigHumu aanumu: AJIT wa 21% (p=0,02), ACT 27% (p=0,045).
Konnenrparis 1JI-6 6ymna menmioro Ha 50% (p=0,003), konnenTparitis ¢pparmenTis [IK-18 y
mia3Mi KpoBl HaNpUKIHIN JIIKyBaHHA 3MeHmwiack Ha 22% (p=0,004) mnopiBHSIHO 3
BUXIJTHUMU JaHUMH. 3a pesyiabraramu Y3/ medinku Oyino BUSBICHO 3MEHIICHHS CTYIEHS
creatody 2 ta 3 crynens y 4 (10,8%) mamienriB, crearo3 1 crynens mamu 12 (29,5%)
XBOpUX, y 3 (8%) marfieHTiB He OyJ0 BUSBIECHO 3aTyXaHHS Y-3BYKY J0 Ji(pparMaibHOTO
Kparo, remnaropeHaibHui iHaekc 3meHmuBes Ha 0,03 1 ckmamaB 1,38+0,22 HampukiHIl
JTIKyBaHHS, pPE3ylIbTaTd MPOBEACHHS enactorpadii MpaBoi YaCTKHW  MEUYIHKH BUSBUIH
3MEHIIICHHS €TAaCTUYHOCTI TKaHWHU Tiedinku Bif 5,9 kllay 1 (2,7%) narnienra.

BcranoBneHo, 1o Jg0JaTKOBE 1O PO3YBACTAaTUHY Ta €3€TUMIOy NpU3HAYEHHS
KOMIUIEKCHOTo remnaTtonporektopa mpotarom 90 ni6 xBopum Ha CI'X 13 HACT,
npu3BOaMWIO 10 JoctoBipHOi perpecii piBusa JIITHIL na 52% (p=0,001) Ta minBuieHHs
piBas JIIIBU] na 78% (p=0,001) mopiBHSHO 3 BHXIJIHUMH JaHUMHU. AKTHUBHICTH
NEYiHKOBUX (hepMeHTIB Oylla MEHIOI0 MOPIBHSAHO 3 BUXigHUMHU naHumu: AJIT Ha 55%
(p=0,001), ACT na 66% (p=0,001), xonuentpauiss [JI-6 3Hu3miaces Ha 41% (p=0,001),
koHueHTpauis ¢pparmentiB [{K-18 O0yna menma Ha 53% (p=0,001). Y3/ neuinku BusBUIIO,
mo 23 (64%) xBopux manu 1 cTymiHb crearosy, mo Ha 19 (52,8%) mamieHTiB Oibiie
MOPIBHSHO 3 MOYATKOM JIIKYBaHHsI, 3aTyXaHHs ¥Y-3ByKa BUsBIEHO y 24 (66,7%) naiieHTiB
HANPUKIHLI JiIKyBaHHA nopsif 3 32 (89%) Ha modarky JiKyBaHHS, TeMaTOPEHATbHUN 1HIEKC

3meHmuBess Ha 0,16 1 cranoBuB 1,3+0,12; enactorpadis BHsBMIA IIUIBHICTh IMEYIHKH



1,5-5,8 kIla y 31 (86,1%) mamienTtiB Hampukiami Tepamii, mo Ha 4 (11,2%) mnamieHtu
O1TIbIIIE TTOPIBHSHO 13 TTOYATKOM JIIKYBaHHS.

Bnepmie Oyno mposeneno anamiz xonrentpaiii [JI-6 ta [K-18 y mma3mi kpoBi
JOJIATKOBO /10 CTaHAApTHUX JaboparopHux TecTiB y mnauieHtiB 3 CI'X ta HACI nns
KOMIUJIEKCHOT OIIHKU MOpGo-(QYyHKIIOHATRHOTO CTaHy IMEYIHKH 1 BU3HAYCHHS
NEPCOHIPIKOBAHOI TAKTUKUA BEIEHHSA. Y TAIEHTIB, Kl OTPUMYBAJIU TIMOMIMIAEMIYHY
Tepamilo pPo3yBaCTAaTUHOM, €3€TUMIOOM Ta KOMIUIEKCHUM TenaTonpoTEeKTOpoM Oyiio
BUSIBJICHO CTATUCTUYHO JOCTOBIPHUM, MPSIMUM, TICHUN KOPEJSIIIIHHUN 3B’SI30K 13 TaHUMU
aKTMBHOCTI TeuiHkoBuUX Tpancamina3z (3 AJIT r=0,76, p=0,01; ACT r=0,77, p=0,01),
pieuem JIITHII (r=0,81,p=0,01), pesynmpratamu VY3J[ mneuinku (r=0,59, p=0,01).
Kopemsimitinuii anamiz konnentpaiiii [JI-6 BUSBUB HOCTOBIpHHMM, MO3UTUBHUM, TICHUU
KOpeJALiHUN 3B’ 530K 3 nedinkoBuMu pepmentamu (3 AJIT r=0,95, p=0,01; ACT r=0,97,
p=0,01), piBaem JIITHII] (r=0,96, p=0,01).

byno mpoBeneHO MPOTHO3 3aCTOCYBaHHS pPO3pPOOJEHOT, MATOTEHETUYHO
oOrpyHToBaHoi rinomimiaemMiunoi Tepanii y xBopux Ha CI'X i3 HACT, nuisixom no0OynoBu
S-kpuBoi lommepTiia, ska TpPOAEMOHCTpPyBajia, IO 3alpOMOHOBaHAa KOMILICKCHA
TINOJIITIIeMIYHa TEPAITisi TO03BOJISE 3a 3 MIC BiJl TOYaTKy JIiKyBaHHs nocarty pias JITTHIL]
2,5 mMonb/a, Ha 8 mic. 1,87 Mmonw/i, a koHueHTparis ¢parmentiB [IK-18 3a 6 mic mics
MoyaTKy JiKyBaHHs ckianatume 98,02 On/m.

Pesynbratn nucepTamiiHOrO JOCHIJIKEHHS BIPOBAJIKEHO B HAYKOBO-IOCTIAHY
poboTy Kadeapu MPOIEAEeBTUKA BHYTPINIHIX XBOpoO Ta Teparii, 3araabHOi Ta KIIHIYHOI
naToNOriyHO (1310J10T1i, BHYTPIIHK01 MeAUITMHU No3, KITIHIYHOT IMYHOJIOTIT Ta MEUIHOT
Oiosorii, kadenpu HOpManbHOI Ta MarojorivyHoi KiiHiYHOI aHaromii OHMenV, kadenpu
natoyoriunoi ¢izionorii BHMY im. Iluporosa, KHIT "MKJI Ne5" OMP, MI| TOB
"Himeubkuit piarHocTuyHui ueHTp Casatoro I[laBna", BigniaeHHs Kapaiojorii,
kapmaioxipyprii, pesmarosorii BIIMI OHwmeny, KHII "Ogigiominscorka [PJT", KHIT K/L]
Ne20 OMP, KHIT KL Noe29 OMP, KHIT K/IL] Ne6 OMP.

KuiouoBi cjioBa: ciMmeiiHa rinepxojieCTepUHEMIs, HEAIKOTOJIBHUN CTEaTOrenaruT,
nomimopdizm rena SLCOI1BI1, posyBacrarun, enactorpadis, IHTEpJIeHKIH - 6,

IIUTOKEpATHH - 18, remaronpoTekTop, oMera-3 mojJiHeHACHYeH1 )KUPHI KUCIOTH



ANNOTATION

Maznichenko Ie.O. Development and evaluation of the effectiveness of the use
of personalized pathogenetically based hypolipidemic therapy in patients with familial
hypercholesterolemia and non-alcoholic steatohepatitis. Qualifying scientific work on the
rights of the manuscript.

A dissertation for a degree of a candidate of medical sciences (doctor of
philosophy) in specialty 222 "Medicine". - Odessa National Medical University, Ministry
of Health of Ukraine, Odessa, 2020.

The dissertation presents a new solution to the scientific and practical problem
of internal diseases; substantiates the increase of the effectiveness of the treatment of
patients with FHC and NASH at the outpatient and inpatient stages by the development of
modeling of non-alcoholic steatohepatitis in rats in the experiment, the development of
personified, pathogenetically substantiated hypolipidemic therapy and comprehensive
evaluation of the effectiveness of the proposed drug treatment, development of a modified
questionnaire for screening, subjective assessment of quality of life in patients with FHC
and NASH .

At the first stage of the dissertation, a number of patients with signs of FHC
and NASH were identified by retrospective analysis of the laboratory and medical history
data. Of 376 identified patients with a possible diagnosis of FHC and NASH 108 patients
with clinical signs of FHC with NASH were included while conducting a detailed
anamnesis  taking and physical examination for the dissertation study who met the
inclusion criteria with subsequent division into study groups by simple randomization, by
the method of "envelopes".

For a comprehensive assessment of the effects of the developed therapy, in
particular the evaluation of the histological picture of the liver tissue, a method of
simulating non-alcoholic steatohepatitis in rats was developed in an experiment for 90

days by using an atherogenic diet with additional administration of the palm oil and lard at



a rate of 50 g / kg per 45 days, analysis of biochemical (LC, LDL, LDL, HDL, TG, KA,
ALT, AST, GGTP, blood glucose) and pathomorphological data (staining of the sections
with hematoxylin eosin, Van Gison to identify fibrosis, Sudan III —for detection of fatty
dystrophy). As a result of induction of NASH according to the developed scheme, NASH
with hypercholesterolemia was formed (ALT and AST activity was 4 times higher
(p<0.001); LC level was higher by 153% (p=0.001), LDL - higher by 4 times, TG level
was higher by 24% (p=0.001), HDL level was lower by 42% (p=0.023) compared to the
intact group. Histologically there were revealed hepatocyte histoarchitectonics disorders,
protein dystrophy, centers of centrolobular foci of fibrosis, fibrosis diffusion, micro-,
macrovesicular fatty dystrophy of hepatocytes, fatty hepatosis of I1I-IV degree.

By the method of taking anamnestic data and the results of clinical and
laboratory examination, in accordance with the current protocols of rendering medical aid
and diagnostic criteria of the Dutch Lipid Clinic Network, all patients had clinical signs of
FHC and NASH. During the interview and taking of family history, the fact of first-degree
relatives of coronary or vascular disease was most frequently detected, which occurred in
100 (93%) patients; information about the presence of senile cornea was detected in 5
(4.6%) patients; 46 (43%) patients had early onset of the coronary heart disease, 43 (40%)
had signs of cerebral or peripheral atherosclerosis.

To exclude latent, chronic alcohol use, the LeGo Grid test was used in the
modification of O.B. Zharikov. Standard (MOS SF-36, HADS) and modified
questionnaires (MQLFS) were used for subjective, screening assessment of life quality.

A physical method of assessment of patients' condition revealed 8 (7.4%)
patients with minor periorbital xanthelasmas. The dyspeptic syndrome was found in 101
(93.5%) patients, signs of the asthenovegetative syndrome - in 102 (94.4%) patients.
Examination of the abdomen revealed its distension in 52 (48%) patients. On palpation,
the edge of the liver protruded from the edge of the costal arch in 92 (85%) patients. On
percussion, determining the liver size by Kurlov, enlargement of the liver was found in 98
(91%) patients.

General clinical investigation methods were performed to evaluate the patient’s
general somatic condition. Additionally, carbohydrate metabolism (blood glucose fasting

test, HbA1) of the coagulation properties (fibrinogen, PTI) was evaluated. In order to



determine the concentration of the lipid fraction, a biochemical study was conducted with
the determination of LC, LDL, LDL, HDL, TG, CA, resulting in a significant increase in
the levels of LC, LDL and CA (p<0.001); assessment of the liver enzyme activity (ALT,
AST, GGTP, LF, thymol sample, determination of bilirubin and fractions) revealed a
significant increase in the liver enzyme activity - 2.5fold (p<0.001). The levels of CPC,
total protein, creatinine and urea were within the reference values.

PCR was a molecular genetic study of SLCOIB1 gene polymorphisms
(rs4149056, Vall74Ala, c.521 T> C) to personalize the statin dose and identify risk factors
for adverse reactions prior to treatment. According to the results of the study, wild type
carriers (Val/Val, c.521TT) were detected in most patients - 42 (57.5%), heterozygous
carriers (Val/Ala, ¢.521TC,) were detected in 26 (36%). patients and 7 (6.5%),
respectively, were homozygous carriers (Ala/Ala, ¢.521CC). According to the data
obtained and the design of the dissertation, all patients were administered an MMC-CoA
reductase inhibitor - rosuvastatin, internally, at a dose of 20 mg/day.

ELISA determined the concentration of the proinflammatory cytokine IL-6 and
the concentration of CK-18 fragments in the blood plasma in addition to standard
laboratory tests for comprehensive assessment of the morphofunctional state of the liver
tissue. At the beginning of treatment, the IL-6 and CK-18 concentrations were
significantly higher (p<0.001) compared to the control group. To exclude secondary
hypercholesterolemia the ELISA method was used to determine TSH, which was within
the basal values in all patients.

Instrumental studies of the functional status of CVS included ECG, ECHOCG,
and duplex scan of the brachiocephalic vessels. According to the results of the ECG study
acute pathology was not found, the data obtained corresponded to the age and history of
patients. According to the ECHOCG data, 46 (43%) patients had signs of the coronary
heart disease, 42 (39%) - aortic valve calcification, 21 (19%) - mitral valve, aortic wall
induration was detected in 80 (74%) patients, enlargement of the left heart sections - in 17
(16%) patients. According to the duplex scan, the thickness of the intima-media complex
>1 mm of the total carotid artery was detected in 42 (39%) patients, the intraosseous artery
- in 11 (10%) patients, and in 5 (4.6%) patients - in the external carotid artery. The

presence of the atherosclerotic plaque was identified in 28 (26%) patients.



Ultrasonography was performed with determination of the hepatorenal index
and elastography of the right lobe of the liver to evaluate the condition of the liver.
Ultrasonography of the liver revealed 65 (60%) patients with 2 degree of fatty infiltration,
17 (16%) patients with 1 degree of fatty infiltration and 26 (24%) patients with 3 degree,
respectively. In most patients, 100 (93%) steatosis was of diffuse character, in 8 (7%) of
patients it was of focal character; attenuation of B-sound to the diaphragmatic edge of the
liver was detected in 94 (87%) patients. The hepatorenal index was within the range of
1.46-1.48. The analysis of elastography data revealed parenchyma stiffness within 1.5-5.8
kPa - in 84 (78%) - FO by METAVIR, 20 (19%) had 5.9-7.2 kPa - F1 by METAVIR, and
liver stiffness of 7.3 — 9.5 kPa - F2 by METAVIR was in 3 (2.8%) patients.

The main components of the disease were explained to all patients and
recommendations were given for lifestyle modification, including daily walks at an
average and fast pace of at least 5.000 steps, aerobic exercise for 150 minutes for a week.
All patients were individually calculated daily calorage according to the gender and
exercises (Basal Metabolic Rate) according to the Harris-Benedict formula. The patients
received developed TLC (Therapeutic Lifestyle Changes) dietary guidelines taking into
account both pathologies. The dissertation study included the following patient groups: the
first group (n=35) was administered rosuvastatin (ROSUKARD®, Zentiva LLC, Czech
Republic) at a dose of 20 mg/daily, internally, regardless of food intake and ezetimibe
(Lipobon CJSC EGIS, Hungary) at a dose of 10 mg daily, orally, regardless of food intake,
constantly; the second group (n=37) in addition to rosuvastatin and ezetimibe was
administered omega-3 PUFA complex ("Epadol neo", Kiev Vitamin Plant, PJSC, Kyiv,
Ukraine) internally, twice a day, during meals, for 90 days; the third group (n=36) in
addition to rosuvastatin and ezetimibe was administered a hepatoprotector complex
("Gepadiff", Global Farm SP, LLC for "Valartin Pharma, LLC", Kazakhstan/Ukraine),
internally, 2 capsules 3 times a day, regardless of meal, for 90 days. Assessment of the
general condition and changes in the laboratory-instrumental indices were performed
before the start of treatment, on the 45th, 90th day of therapy and in 6 months after
treatment.

The scientific novelty of the dissertation study is as follows: for the first time

the method of simulation of non-alcoholic steatohepatitis in rats in the experiment was



developed and the efficacy of rosuvastatin, ezetimibe, omega-3 PUFA and hepatoprotector
complex on the morpho-functional state of the liver was evaluated. It was found that
rosuvastatin and ezetimibe led to a significant decrease in LDL level by 19% (p=0.046),
HDL level - higher by 41% (p=0.04), ALT activity - by 41%, AST - by 61% (p<0,05)
when compared with the control group; when omega-3 PUFAs were additionally
introduced, the level of LDL was 27% (p=0.01), TG - by 30% (p=0.001), the level of HDL
was higher by 37%, however, the index did not acquire statistical reliability; the activity of
the liver enzymes was lower than the control indices, namely: ALT - 49%, AST - 67%
(p=0.001). Histological examination of the liver tissue of both groups showed no
significant difference. A biochemical study of rat serum with additional hepatoprotector
administration revealed a 64% (p=0.001) reduction in LDL, a TG level of 22% (p>0.05),
and an HDL level more than doubled (p=0.001); ALT activity was 2.9fold less, AST-4fold
(p=0.001) compared to controls. Histologically, the liver tissue was characterized by single
areas of protein dystrophy, fatty hepatosis of 0-I degree.

For the first time, by conducting a molecular genetic study of the SLCO1B1
gene polymorphism, a personalized dosage tactic of rosuvastatin dosing was selected in
patients with FHC and NASH and supplemented with scientific data on the incidence of
154149056, Vall74Ala, p.521 T>C in the patients of Odessa region. Thus, according to the
results of the molecular genetic study most patients - 42 (57.5%) were found to be wild-
type carriers (Val/Val, c¢.521TT), heterozygous carriage (Val/Ala, ¢.521TC) was found in
26 (36%) patients and 7 (6.5%) were homozygous carriers, respectively (Ala/Ala,
c.521CC).

For the first time, a questionnaire for subjective, screening assessment of
quality of life in patients with FHC and NASH (Modified Questionary Quality of Life in
Patients with Familial Hypercholesterolemia and Nonalcoholic Steatohepatitis) was
devised. The one-way ANOVA, correlation-regression and ROC analysis revealed
significant close correlation of MQLFS with standard questionnaires, laboratory data and
instrumental examination results, good and excellent quality of indices - according to the
AUC expert scale, the area under the curves was within 0.63-1.0 (p<0.04). The sensitivity
of the method in the patients receiving devised, personalized hypolipidemic therapy was

89.2% and specificity - 87.5%. The multivariate regression equation for the patients



receiving hypolipidemic therapy with rosuvastatin, ezetimibe and hepatoprotectant
Hepadiff had the form - QL = -9.172 + -3.22 * HDL + 57.387 * LDL, the coefficient of
determination was R2 = 0.92, (significance of Fisher's F test <0.05).

The clinical efficacy of the developed pathogenetically sound hypolipidemic
therapy was evaluated for the first time. Thus, the additional administration of omega-3
PUFAs for 90 days to the patients with FHC with NASH, led to a decrease in the level of
LDL by 41% (p <0.001), TG - by 45% (p=0.01), the level of HDL was more than 62%
(p=0.02) compared to the baseline data. The activity of the liver enzymes was lower
compared to the baseline: ALT by 21% (p=0.02), AST 27% (p=0.045). IL-6 concentration
was lower by 50% (p=0.003). The concentration of CK-18 fragments in the blood plasma
at the end of treatment was lower by 22% (p=0.004) compared to the baseline data.
According to the results of liver ultrasonography a decrease in the degree of steatosis of 2
and 3 degrees was revealed in 4 (10.8%) patients, steatosis of 1 degree had 12 (29.5%)
patients, 3 (8%) patients were not detected attenuation of the B-sound to the diaphragmatic
margin, the hepatorenal index was less by 0.03 and was 1.38+0.22 at the end of treatment;
results of elastography of the right lobe of the liver revealed a decrease in the elasticity of
the liver tissue less than 5.9 kPa in 1 (2.7%) patient.

For the first time, it was established that supplementation of rosuvastatin,
ezetimibe with a hepatoprotector complex for 90 days in the patients with FHC and HASH
resulted in a significant regression of LDL by 52% (p = 0.001) and an increase in HDL by
78% (p=0.001) compared with the baseline data. The activity of the liver enzymes was
lower compared to the baseline: ALT - by 55% (p=0.001), AST- by 66% (p=0.001), the
concentration of IL-6 was lower by 41% (p=0.001), the concentration of CK fragments- 18
was less by 53% (p=0.001). Liver ultrasonography revealed that 23 (64%) patients had 1
degree of steatosis, which is by 19 (52.8%) patients more than at the beginning of
treatment, B-sound attenuation was detected in 24 (66.7%) patients at the end of treatment
compared to 32 (89%) patients at the beginning of treatment, the hepatorenal index was
less by 0.16 and was 1.3+0.12; elastography revealed the liver density of 1.5-5.8 kPa in 31
(86.1%) patients at the end of therapy, which 1s by 4 (11.2%) more patients than at the start

of treatment.



For the first time, the analysis of the concentration of IL-6 and CK-18 in the
blood plasma was performed in addition to standard laboratory tests in the patients with
FHC and NASH for comprehensive evaluation of the morpho-functional status of the liver
and determination of personalized management tactics. In the patients receiving
hypolipidemic therapy with rosuvastatin, ezetimibe and hepatoprotector "Hepadift", a
statistically reliable, direct, close correlation was found with hepatic transaminase activity
data (with ALT r=0.76, p=0.01; ASTr=0. 77, p=0.01), LDL (r = 0.81, p = 0.01), liver
ultrasonography results (r = 0.59, p = 0.01). Correlation analysis of the IL-6 concentration
showed reliable, positive, close correlation with the liver enzymes (with ALT r = 0.95, p =
0.01; ASTr=0.97,p=0.01), LDL level (r=0.96, p=0.01).

For the first time, the prognosis of the use of the devised, pathogenetically
substantiated hypolipidemic therapy in the patients with FHC and NASH was made by
constructing the S-curve of Gompertz, which showed that the proposed complex
hypolipidemic therapy allows to achieve a level of LDL of 2.5 mmol / 1 for 8§ months on
the 3rd month from the beginning of treatment. 1.87 mmol / 1, and the concentration of
CK-18 fragments on the 6th month after the start of treatment was 98.02 U / 1.

The results of the dissertation study are introduced into the research work of
the Department of Propedeutics of Internal Diseases and Therapy, Internal Medicine Ne3,
Clinical Immunology and Medical Biology, Normal and Pathological, Clinical Anatomy,
General and Clinical Pathological Physiology of ONMedU, MCL "Center of St. Paul",
Department of Cardiology, Cardiac Surgery, Rheumatology, BPMC of ONmedU, KNP
"Ovidiopol CRH", KNP KDC Ne20 OMR, KNP KDC Ne29 OMR, KNP KDC Ne6 OMR.
A developed treatment method and a devised MQLFS questionnaire is included in
inpatient treatment regimens.

Keywords: familial hypercholesterolemia, non-alcoholic steatohepatitis,
SLCO1B1 gene polymorphism, rosuvastatin, elastography, interleukin - 6, cytokeratin -

18, hepatoprotector, omega-3 polyunsaturated fatty acids
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