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1. KnniHiko-n1aTOre HeTU4YHi 0CO6IMBOCTI N€UiHKOBOI eHledasonarii y XxsBopux Ha 1upo3 nedidiku npu COVID-19 Ta ix
KOpEKLis

2. Clinical and Pathogenetic Features of Hepatic Encephalopathy in Liver Cirrhosis Patients with COVID-19, and
Their Correction

Pedepar:

1. B HayKOBe [OCIIIPKEHHS BKIOYEHO 126 xBopux Ha 1upo3 nedidku (LIIT) Ta neuinkoBy eHuedanonarito (I1E) mpu
COVID-19. HaykoBe IoCiI>KeHHSI BAKOHAHO B TPbOX €Tallax: IicJjst BUIIMCKY 3i crauioHapy (I eram), Ha
ambyslaTOpHOMY eTarli crioctepeskeHHs 3a xBopumu Ha LITT ta [TE npu COVID-19 (uepe3 1 micsinp - I eTtam), a Takoxx
yepe3s 1 MicsiLp MicJis IPOBEEHOr0 KOMIIJIEKCHOTO JIIKYBaHHS, 10 IPU3HAYEHO XBOPUM Ha aMOyJIaTOPHOMY eTari

criocrepesxenHs (III eram). B o6¢cTexXeHNX XBOPYX HaW4acCTilIMM €TiosIoriyHuM ¢aktopom ¢popmysanHs LT npu



COVID-19 BusBUJIOCH 37I0BXMBaHHS ajkoroyiem - y 41,3 % nauieHTiB. HeaskorosbHa )XupoBa XBOPOOU MEYiHKU
(HADKXIT) sk etionoriynuii paxkrop popmysanns LI1 BctaHoBeHa B 34,1 % obcTeskeHux, a BipycHa etiosoris L1
(in¢dixyBaHH4 BipycoM renarutis B, C, D abo ix kom6iHawis) BusiBieHa y 24,6 % xsopux. Cepe[, 06CTeXKeHUxX
nauienTis 3 LI, mo nepexsopinu COVID-19, Ha eTanax HayKOBOTO JOCJIiAPKEHHS BaXKKICTh 3aXBOPIOBAHHS YacTille
Bignosigana kiacy B 3a Child-Pugh -y 50,0 % Bunazkis (ctagis cyokommnencariii) Ta kiacy C 3a Child-Pugh -y 33,3
% xBopux (cTagis mexomneHcaii). Baxxkicts knacy A 3a Child-Pugh (ctapis komneHcanii) BusiBieHo y 16,7 % xBopux
Ha UIT npu COVID-19. Y3arajipHEeHHS IPOBENEHNUX METOLIB WOA0 BU3HadYeHH4 cTyneHs [1E y xsopux Ha LI ipu
COVID-19 Bkasye, mo y xsopux Ha LIIT npu COVID-19 Ha I etani gocnimkeHHs knacy A 3a Child-Pugh BcranoBneHo
nepeBakHO ylaTeHTHY ¢popmy I1E (y 42,9 % nauieHTiB), Tomi K y nauienTis kyacy B 3a Child-Pugh y 46,0 % Bunankis
BcTaHosseHo IIE I cT., a B 35,0 % o6ctexxenux - I1E 11 cT., Toai sik nateHTHY [1E niarnocToBano y 19,0 % nauieHTiB. ¥
nosniosunM xBopux Ha LI knacy C 3a Child-Pugh Bcranosneno I1E II cT., Toai sik I1E I cT. Ta cyokiiHiuHy popmy I1E
BUSIBJIEHO Y 33,3 % Ta y 16,7 % ob6CcTexXeHUX BiAnosigHo. Yepes 1 Micslp Nicys CTallioHApHOTO JIiKYBaHHS Y XBOPUX
Ha LTI npu COVID-19 BcTanoB€eHO nporpecyBaHHs BupaxkeHocTi [1E. [Ipy 1boMy y BCiX NalieHTiB 3 KJ1aCOM A
3aChild-Pugh niarHocroBano nateHTHY popmy I1E. V xBopux Ha LIT npu COVID-19 knacy B 3a Child-Pugh ITE II cT.
36inbpmmiace Ha 22,2 % - p<0,01, o cynpoBOIKyBaJOCh 3MEHIIEHHSM KinbKocTi xBopux Ha I1E I cT. (Ha 12,7 % -
p<0,05), a Takox ocib i3 1arenTHoo popmoto ITE - Ha 9,5 % (p<0,05). Tinbku y xBopux Ha LT npu COVID-19 knacy
C na Il erani gocnigxeHHs BctaHosineHo [1E 1T ct. - y 16,7 % naiiieHTiB, a TaK0>XX BCTAHOBJIEHO 301/bIIEHHS
KisibKocTi oci6 i3 T1E II cT. - Ha 14,2 % (p<0,05). IIpoTe ciif 3a3HaUYMTH, 10 MTePEePO3NOIia MiK KilacaMy BaXKKOCTi 3a
Child-Pughna I a II eTanax HayKOBOTO JOCIiIKEHHS HE BUSIBJIEHO. BCTaHOBJIEHO NIPOTPeCyBaHHS
BUpaxeHocTiaucoiosy Tosctoi kumku (JTK) y xBopux Ha LIT npu COVID-19 Ha eTanax gociigkeHHs. BcTaHOBIeHO
IOCTOBipHE 3HIKEHHS PiBHS OPHITHHY, aJlaHiHy, apriHiHy, TUDO3MHY Ta METIOHIHY, JIENLUHY Y CUPOBATL,i KPOBi y
xBopux Ha LI1 ta I1E npu COVID-19, mo cynpoBOAXYBaJIOCh NOCTOBIPHUM 301JIbIIEHHSIM PiBHS IPOJIiHY,
acrapariny, qucreiny, riayTaminy, Bajsiiny Ta ¢eHinananiny. [Ipu npomy piBeHb TpunrtodaHy y CUpOBaTLi KPOBi y
xBopux Ha IIT ta I1IE npu COVID-19 knaciB A ta B 3a Child-Pughnpsmo kopentoe i3 nokazHukaMu cepoTOHIHY Ta
MeJIaTOHIHY Y cupoBaTLi KpoBi. Y xBopux Ha LIl knacy C 3a Child-Pugh gx Ha I, Tak i Ha II eTani crioctepesxeHHs
BCTAHOBJIEHO 3BOPOTHY 3aJIeXHICTb (r= -0,94; p<0,01 nys cepoToHiny Ta r= -0,90; p<0,01 nynsg menaroHiny). Ha
nucdyHkuitoeHoTedito (IE) Bkasye 36inbl1eHHs piBHS eHIoTeliHy-1 Ta 3MiHa [TI0Ka3HUKIB Y IPO6i 3 PpEaKTUBHOIO
rinepemielo, 1110 IPOrPECUBHO MOTiPIIYETHCS 3aI€XXHO Bif, KyaciB BaXkocTi uupoay 3a Child-Pugh.Kopesnsauiitanii
aHaJli3 JaB 3MOTy BU3HAYUTH 3aJIEXKHICTb MK MOPYIIEHHSIM IIBUIKICHUAX [TOKa3HUKIB KPOBOTOKY IO CyAIMHAX
rOJIOBHOTO MO3KY Ta BUpaxeHicTio JIE y xBopux Ha LTI Ta TIE npu COVID-19. Ha III eTtani HayKoBOro
criocrepeskeHHs xsopuM Ha LTI ta I[TE npu COVID-19 npusHaueHo KOMIIJIEKCHY IaTOT€HETUYHO OOI'PYHTOBAaHY
Teparlilo, Mo BKJIo4asna 6asucHe jikyBaHHs (BJI). [Ipy3HayeHe KOMILJIEKCHE JIiKyBaHHS BUSIBUJIOCh €(DEKTUBHUM
METOOM He JIMIIE [1719 KOPeKLii PyHKIIOHAJIBHOTO CTaHy MeYiHKHY, a i AJ151 3MeHIeHHs BupaxeHocTi [JTK,
HOpMavti3allii IOKa3HMKiB 30HYJIiHY, PiBHS CEPOTOHIHY Ta MEJIaTOHIHY Y CUPOBaTLi KPOBi, BUpaXkeHocTi [IE, mo, y
CBOIO Uepry, CIIpusjIo 3MeHIIeHH!Io 03HaK [1E y nux nanienTis. Ciif, Bii3HAUUTH 6ijbIll BUPDQXKEHY [I03UTUBHY
IVHAaMiKy Ha (POHI KOMIIJIEKCHOTO JIiKyBaHHS NepeBakHo y xBopux Ha LT ta [1E npu COVID-19 kinacy A 3a Child-
Pugh. KimrouoBi cyioBa: 1yupo3 nevinky; nevinkosa eHuedanomnaris; COVID-19; etiosoriunnii pakTop (ajskorojpHa
XBOpOo06a NeviHKM, HeaJKoroJibHa )XKUPOBa XBOpoOa MeviHKY, XpOHiYHUH BipycHuil rernarut B, C, D); nnc6io3 ToBCTOI
KUIIKY; 6ap’epHa (PYHKLis1 KULIEYHYKA; cTagii pi6bpo3y; niarHoCTHKA (30HYJIiH, aMiaK, CEPOTOHIH, MEJIATOHIH,
IOUCinigemisi, ybTpa3ByKoBa JiarHOCTHUKA, YAbTPA3ByKOBa eacToMerpadisi neviHky, HeMPONCUXOMETPUYHE
TECTYBaHHS); JIiKyBaHHS (pUPaKCUMIH, [eNaTONPOTEKTOP (aMiHOKMCIIOTHUI KOMILJIEKC), MacsiHa KUCJIOTa,

KOMIIJIEKCHUM NPEBiOTUK Ta MPO6iIOTHUK).

2. The scientific study was carried out in three stages: stage I - after discharge from the hospital, stage II - the
outpatient observation of COVID-19 patients with cirrhosis (LC) and hepatic encephalopathy (HE) (after 1 month),
and stage III -1 month after the comprehensive treatment prescribed for patients at the outpatient observation
stage. The most frequent etiological factor of the formation of LC in the examined COVID-19 patients was alcohol
abuse - in 41.3% of patients. Non-alcoholic fatty liver disease (NAFLD) wasfound as an etiological factor in the
formation of LC in 34.1% of the examined patients, and viral etiology of LC (infection with hepatitis B, C, D virus or



their combination) was found in 24.6% of patients. Among the examined patients with LC who had COVID-19 at the
stages of the scientific study, the severity of the disease more often corresponded to class B according to Child-
Pugh - in 50.0% of cases (subcompensation stage) and class C according to Child-Pugh - in 33.3% of patients
(decompensation stage). Class A according to Child-Pugh (compensation stage) was found in 16.7% of COVID-19
patients with LC. The generalization of the performed methods for determining the degree of HE in COVID-19
patients with LC indicates that patients with Child-Pugh class A had a latent form of HE at the first stage of the
study (42.9% of patients), while, among patients of Child-Pugh class B, 46.0% of cases were diagnosed with HE of
grade I, 35.0% of the examined patients had HE of grade II, while latent HE was diagnosed in 19.0% of patients. Half
of LC patients with Child-Pugh class C were diagnosed with HE of grade II, while 33.3% and 16.7% of the examined
patients were diagnosed with HE of grade I and subclinical form of HE, respectively. 1 month after inpatient
treatment of COVID-19 patients with LC, the progression of severity of HE was established. At the same time,
among Child-Pugh class A patients, a latent form of PE was diagnosed in all examined patients. In LC patients with
Child-Pugh class B HE of grade II increased by 22.2% - p<0.01, which was accompanied by a decrease in the
number of patients with grade I HE (by 12.7% - p<0.05), as well as patients with a latent form of HE - by 9.5%
(p<0.05). Only COVID-19 patients with LC with class C were diagnosed with HE grade III at the II stage of the study
(16.7% of patients). Also, an increase of patients with HE of grade II was found - by 14.2% (p<0.05). However, it
should be noted that the redistribution between severity classes according to Child-Pugh at the I and II stages of
the scientific research was not detected. The progression of the severity of colon dysbiosis (CD) in COVID-19
patients with LC at the stages of the study was observed. A significant decrease was established in the level of
ornithine, alanine, arginine, tyrosine and methionine, leucine in the blood serum of COVID-19 patients with LC and
HE, which was accompanied by a significant increase in the level of proline, asparagine, cysteine, glutamine, valine
and phenylalanine. At the same time, the level of tryptophan in blood serum in COVID-19 patients with LC and HE
with Child-Pugh classes A and B directly correlates with the levels of serotonin and melatonin in blood serum. In
LC patients with Child-Pugh class C, an inverse relationship was established (r=-0.94; p<0.01 for serotonin and r= -
0.90; p< 0.01 for melatonin) at thel and II stages of observation. Endothelial dysfunction (ED) is indicated by an
increase in the level of endothelin-1 and a change in indicators in a sample with reactive hyperemia. Correlation
analysis allowed to determine the relationship between the violation of blood flow velocity indicators in the vessels
of the brain and the severity of endothelial dysfunction (ED) in COVID-19. At the III stage of scientific observation,
COVID-19 patients with LC and HE were prescribed complex pathogenetically justified therapy. The prescribed
complex treatment turned out to be an effective method not only for correcting the functional state of the liver,
but also for reducing the severity of colon dysbiosis (CD), normalizing zonulin indicators, the level of serotonin and
melatonin in blood serum, the severity of endothelial dysfunction (CD), which, in turn, contributed to the
reduction of signs of HE in patients. A more pronounced positive dynamics against the background of complex
treatment should be noted, mainly in COVID-19 patients with LC and HE with Child-Pugh class A. Key words:
cirrhosis; hepatic encephalopathy; COVID-19; etiological factor (alcoholic liver disease, non-alcoholic fatty liver
disease, chronic viral hepatitis B, C, D); colon dysbiosis; intestinal barrier function; stages of fibrosis; diagnostics
(zonulin, ammonia, serotonin, melatonin, dyslipidaemia, ultrasound diagnostics, ultrasound elastometry of the
liver, neuropsychometric testing); treatment (rifaximin, hepatoprotector (amino acid complex)).
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Biacue IpizBume Im's I1o-6aThKOBI T'opnienko Onecs MuxaiinisHa

rOJIOBYIOYOrO Ha 3acigaHHi

BiagmoBizasibHU 32 MiATOTOBKY Cabos Bikropist [BaHiBHa

00JIIKOBHX JOKYMEHTIB



PeecTtpaTop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




