ornaAaun NITEPATYPU / LITERATURE REVIEWS

Tel.: +380505831267 / Ten.: +380505831267
E-mail: h.volchenko@pdmu.edu.ua

A — Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis, D — Writing the article, E — Critical re-

view, F —Final approval of the article. / A — koHuenuis po6oTu Ta An3aiiH, B —36ip Ta aHani3 gaHmx, C — BiANOBIAaNbHICTb 3@ CTaTUYHMIA aHanis,
D — HanucaHHA cTatTi, E — KpUTUYHWUIA ornag, F — ocTaTouHe 3aTBepAKeHHA CTaTTi.

Received 27.12.2023 / Cmammas Hadiiliwna 27.12.2023 poky

Accepted 29.04.2024 / CraTTa npuitHATa A0 APYKY 29.04.2024 poky

DOI 10.29254/2077-4214-2024-2-173-45-51
UDC 616.36-003.826-06-008.9:616.98:578.834.1
Komarytsia O. Y., Radchenko O. M., Pylypiv L. |.

COVID-19 AND ASSOCIATED WITH METABOLIC DYSFUNCTION HEPATOSTEATOSIS:
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The combination of metabolic-associated liver disease starting with liver steatosis (MASLD) and coronavirus dis-
ease (COVID-19) in the clinic has not been sufficiently studied. We reviewed the literature on the combination of
COVID-19 and liver steatosis in the Pubmed database and assessed the frequency of its manifestations in patients
with COVID-19-associated community-acquired pneumonia of clinical group Il by examining 22 inpatients aged
54.7+2.1 years. It was found that liver steatosis can either be a background condition or occur as a result of COVID-19
due to hepatocyte damage by the virus, excessive activation of the systemic inflammatory response, hypoxia, coag-
ulopathy, endotheliitis, cardiac right ventricular failure, and drug-induced liver damage. Adverse effects on hepato-
cytes of high doses of glucocorticosteroids, azithromycin and several antiviral drugs have been described, which may
be aggravated by taking them in combination with NSAIDs. Background liver disease is also important, as COVID-19
has been described to activate the persistence of hepatitis B and C viruses, and treatment of COVID-19 with massive
doses of corticosteroids may affect viral replication.

According to their own observations, 68% of inpatients with COVID-19-associated community-acquired pneu-
monia of clinical group Il of mature age were diagnosed with MASLD, which was manifested by a heterogeneous
structure with increased echogenicity (100%) with clear, even liver contours and non-expanded bile ducts and normal
choledochus; moderate increase in liver size (92%), loss of liver vascular pattern (23%). At the same time, normal liver
function tests and lipid metabolism were observed, moderate hyperglycaemia and a more pronounced inflammatory

syndrome were noted. However, the course of pneumonia was more severe with lower oxygen saturation.
Key words: liver, COVID-19, liver steatosis, COVID-19-associated community-acquired pneumonia, covid liver in-

jury.

Connection of the publication with planned
research works.

This work is a fragment of the research work
«Features and markers of the course of internal
diseases in combination with metabolic syndrome
and metabolically associated fatty liver disease», state
registration number 0122U000165.

Introduction.

Metabolic-associated steatotic liver disease, formerly
known as non-alcoholic fatty liver disease, is the leading
cause of liver damage in the world [1]. It begins with the
steatotic liver stage (MASLD) and can progress through
the steatohepatitis stage to cirrhosis and hepatocellular
carcinoma [2]. Steatotic liver disease is recorded in a
quarter of the population, soit often acts as a background
for other acute and chronic processes. The state of the
liver gained particular attention during the 2019-2022
coronavirus pandemic, as the first reports of the effects
of coronavirus disease (COVID-19) noted an increase in
transaminases [3]. According to current concepts, the
pandemics of coronavirus disease and fatty liver disease
overlap [4, 5], which is of great interest [6], but such
comorbidity has not been sufficiently studied in the
clinic, which determines the relevance and feasibility of
our study.

The aim of the study.

To review the literature on the combination of
COVID-19 with metabolic-associated liver steatosis and
to assess the prevalence of liver damage in patients with
COVID-19-associated community-acquired pneumonia.

Object and research methods.

The literature review was conducted using the
bibliosemantic method in the Pubmed database, where
about 340 sources were found using the keywords
«covid/coronavirus+liver steatosis/fatty liver», of which
those that met the aim were selected. The retrospective
study included an analysis of examinations of 22
inpatients of a therapeutic hospital (2021) aged 39-72
years (mean age 54.7+2.1 years, 11 men, 11 women,
body mass index 26.2+2.5 kg/m?, duration of inpatient
treatment 16.6+1.1 days). Inclusion criteria: diagnosis of
COVID-19-associated community-acquired pneumonia
of clinical group lIll, confirmed by PCR and radiological
examination; no digestive system complaints and no
signs of liver damage; no exclusion criteria (malignant
tumours, active pulmonary tuberculosis, diagnosed
liver damage (hepatitis, cirrhosis), need for mechanical
ventilation, pregnancy). Patients were examined and
treated following regulatory documents and the Hel-
sinki Declaration of Human Rights without expanding
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the scope of the study. The liver condition was assessed
by sonographic examination and standard liver mark-
ers, considering metabolic parameters; the criteria for
MASLD were a moderate increase in echogenicity and
liver size, normal portal vein and choledochal size. Co-
morbidities: controlled arterial hypertension (34%),
chronic coronary heart disease (17%), and subcompen-
sated type 2 diabetes mellitus (15%). The significance
difference was determined by the alternative variability
method, with the significance threshold being p<0.05.

Main part.

According to the literature, in 76-97% of cases of
COVID-19, liver changes were manifested by an increase
in transaminases and their ratio (de Ritis index) [3, 7].
A meta-analysis of 24 studies involving 12882 patients
showed that an increase in aspartate aminotransferase
(AST) was observed in 41%, alanine aminotransferase
(ALT) in 29% of patients, and an increase in transaminas-
es was significantly associated with adverse outcomes
of COVID-19 [8]. Similar results were described in a me-
ta-analysis of 31 studies with 4862 patients with a focus
on ALT [9] and in a Belgian meta-analysis of 11 studies
with 793 participants, which, in addition to increased
transaminases, noted an increase in bilirubin (5.5%),
changes in serum albumin (78.9%) and an increase in
platelet count (20.0%) [10]. However, it has not yet been
established whether liver damage is a consequence of
direct viral liver damage (COVID-19-associated hepati-
tis), the result of hepatotoxic drugs, or the consequence
of systemic hypoxia induced by respiratory distress
syndrome [6, 11]. It has been described that COVID-19
infection was more severe in pre-existing MASLD, and
MASLD itself may be a consequence of COVID-19 [12,
13].

To date, many pathogenetic mechanisms of liver
damage in COVID-19 have been proposed: direct cy-
totoxicity from SARS-CoV-2 virus replication in hepato-
cytes, immune-mediated damage to liver tissue caused
by excessive activation of the systemic inflammatory
response syndrome (SIRS) due to respiratory failure-in-
duced hypoxia, coagulopathic vascular changes, endo-
theliitis or cardiac right ventricular failure; drug-induced
liver damage and exacerbation or worsening of preexist-
ing liver disease [7, 14, 15]. Biphasic changes in liver en-
zymes have been described when cholestasis enzymes
increased later after the first peak of transaminase in-
crease. It is believed that most liver damage in COVID-19
is mild [7]. However, in light of the fact that the liver pro-
duces albumin, markers of systemic inflammation and
coagulation, it is clear that liver function is responsible
for complications such as respiratory distress syndrome,
coagulopathy, inflammatory cytokine storm and the re-
sulting multiple organ failure [7, 16].

Thus, the triggering pathogenetic mechanism of liver
damage in COVID-19 is direct damage to hepatocytes by
the SARS-CoV-2 virus, which is not considered hepato-
tropic [16]. However, the tropism of the coronavirus to
liver tissue has been described [17], and viral RNA has
been directly detected in the cytoplasm of hepatocytes
but in much higher amounts in the lumen and the endo-
thelium of the portal vein system [18, 19].

The SARS-CoV-2 virus enters the cell through ACE2
receptors, mediated by the virus S-protein, which inter-
acts with host cells’ ACE2 and TMPRSS2 receptors [13].
The highest content of these receptors was found on

the cells of the gallbladder (59.7%) and intestines, while
these receptors were found in small amounts on hepato-
cytes (2.6%). Later, it was shown that the virus never-
theless penetrates the liver tissue through the receptors
of the intrahepatic venous systems and, from there, into
hepatocytes [7, 16]. The penetration of the virus into
liver tissue increases under certain conditions - in con-
ditions of liver fibrosis, cirrhosis or severe hypoxia, the
expression of ACE2 receptors on hepatocytes increases
significantly, which leads to the penetration of the virus
into the cell [20].

The effect of coronavirus in hepatocytes is primari-
ly directed at mitochondria and endoplasmic reticulum.
Hepatocyte mitochondrial proteins can directly interact
with coronavirus, which explains the predominantly
AST-dominant liver damage [16, 21]. Abnormalities of
mitochondrial cristae have been described in liver biop-
sies of patients with COVID-19 [19]. The direct action of
the virus induces endoplasmic reticular stress in hepato-
cytes [22], caused by viral proteins GRP78, GRP94 and
S-protein, which can either initiate or exacerbate liver
steatosis [1]. That is, SARS-CoV-2 infection can lead to
hyperactivation of the hepatic signalling pathway, the
autophagy regulator mTOR (mammalian target of rapa-
mycin), through direct damage to hepatocytes or indi-
rectly as a result of a cytokine storm (primarily interleu-
kin (IL)-6), which can trigger liver steatosis. Since glucose
and insulin positively regulate mTOR activity in the liver,
metabolically induced mTOR hyperactivation occurs in
people with diabetes and obesity. This may explain the
higher risk of adverse COVID-19 infection in such pa-
tients [5, 7, 16].

The second leading mechanism is drug-induced liver
damage. Adverse effects on hepatocytes of high doses
of corticosteroids, antibiotics (azithromycin) and antivi-
ral drugs (protease inhibitors, monoclonal IL-6 receptor
antagonists, etc.) that cause microvesicular steatosis
have been described [16]. The use of remdesevir, a nu-
cleoside analogue inhibitor of viral RNA polymerase ap-
proved by the US Food and Drug Administration (FDA),
was accompanied by changes in biochemical parameters
in 23% of patients. Numerous combinations of drugs
with acetaminophen, NSAIDs, and some Chinese herbal
medicines significantly increase hepatotoxicity [16]. The
third mechanism of liver damage is excessive activation
of systemic inflammation - SIRS, or cytokine storm. High
levels of IL-1, IL-6, and tumour necrosis factor activate
T cells and cause microvesicular steatosis, damage he-
patocytes, which produce even more biologically active
proinflammatory substances and initiate multiple organ
failure [16]. No less important mechanisms are hypox-
ic-ischemic liver damage - ischaemic AST-dominant hep-
atitis, which often coexists with congestive hepatopathy
and cholangiopathy, such as sclerosing cholangitis [16].

It is quite clear that the activation of these pathoge-
netic mechanisms in the intact liver and the liver pre-
viously altered by pathological processes will have dif-
ferent severity [8, 12, 13]. COVID-19 has been described
to activate the persistence of hepatitis B and C viruses,
and treatment of COVID-19 with massive doses of corti-
costeroids accelerated hepatitis B virus replication. Re-
cent data on background liver damage in patients with
COVID-19 (two national registries SECURE-Cirrhosis and
COVID-Hep, involving 1102 patients, 2020) showed that
29% of patients had alcoholic cirrhosis, 20% had non-al-

46 ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuunn — 2024 — Bun. 2 (173) / Bulletin of problems in biology and medicine — 2024 - Issue 2 (173)



ornaAaun NITEPATYPU / LITERATURE REVIEWS

coholic steatohepatitis, 11% had viral hepatitis C, 7% had
viral hepatitis B, 7% had autoimmune hepatitis, and 5%
had combined liver damage [23]. At the same time, sci-
entists have conflicting opinions about background liver
damage [8, 24].

According to own data, only 32+10% (7/22) of the
examined patients did not have sonographic signs of
MASLD, while two times more often (68+10% (13/22),
p<0.05), they were detected, which exceeds the fre-
quency of pathology detection in the population [1, 25].
MASLD was manifested by a heterogeneous structure
with increased echogenicity (100%) with clear, even liver
contours and non-expanded bile ducts and normal cho-
ledochus; moderate increase in liver size (92%), loss of
liver vascular pattern (23%). One patient showed sono-
graphic signs of hepatitis with progression to cirrhosis
and all the changes characteristic of this disease, includ-
ing free fluid in the abdominal cavity, which was not di-
agnosed before, and it was found that he had concealed
alcohol abuse in his history; the patient was excluded
from further examination. The main biochemical pa-
rameters of liver function were within the normal range:
total bilirubin 11.5£1.4 pmol/l; AST 0.28+0.08 pmol/I
(normal range: 0.55 umol/l); ALT 0.22+0.06 umol/I (nor-
mal range: 0.68 umol/l); total protein 72.0+1.5 g/I; total
cholesterol 4.7+0.37 mmol/I. Fasting blood glucose was
6.28+0.28 mmol/l, moderate hyperglycaemia up to 8.0
was observed in 69%, although only 15% had a histo-
ry of diabetes mellitus; one patient without a history of
diabetes mellitus had hypoglycaemia of 3.0 mmol/I. It
should be assumed that in patients with carbohydrate
metabolism disorders, mTOR hyperactivation is the lead-
ing pathogenetic mechanism, which may cause an unfa-
vourable course of COVID-19 [5, 7, 16]. The content of
C-reactive protein in patients with MASLD was higher,
although the difference did not reach the significance
level (71.28%37.20 vs 31.90%£15.50 mg/l; p>0.05). Pa-
tients with concomitant MASLD are likely at risk of de-
veloping a cytokine storm [16]. Thus, the biochemical
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profile of the examined patients with COVID-19-associ-
ated community-acquired pneumonia and concomitant
MASLD was characterised by a normal spectrum of liver
function tests and lipid metabolism with moderate hy-
perglycaemia and a more pronounced inflammatory
syndrome, which confirms the literature data [7, 16].

Notably, liver status influenced the course of corona-
virus disease. Thus, patients with COVID-19-associated
community-acquired pneumonia with intact liver had a
milder course of pneumonia in the form of less severe
dyspnoea in complaints, higher oxygen saturation (Sp02
90.3+3.4%) and more frequent moderate than severe in-
fection (71% and 29%). In contrast, among patients with
COVID-19-associated community-acquired pneumonia
and sonographically confirmed MASLD, moderate se-
verity of COVID-19 was diagnosed less frequently than
severe severity (47% vs 53%), with Sp0O2 in 18+8% of pa-
tients not reaching 90%, ranging from 77-84%, requiring
intensive care.

Conclusions.

According to the literature, liver steatosis can either
be a background condition or occur as a result of COVID-
19 due to hepatocyte damage by the virus, excessive ac-
tivation of the systemic inflammatory response, hypox-
ia, coagulopathy, endotheliitis, cardiac right ventricular
failure, and drug-induced liver damage. According to our
own observations, 68% of inpatients with COVID-19-as-
sociated community-acquired pneumonia of clinical
group Ill of mature age were found to have MASLD with
an average spectrum of liver tests and lipid metabolism,
moderate hyperglycaemia and a more severe inflamma-
tory syndrome; the course of pneumonia was more se-
vere with lower oxygen saturation.

Prospects for further research.

Targeted laboratory diagnosis of metabolic-associat-
ed liver steatosis with elastography.

COVID-19 TA CTEATO3 NEYIHKU, ACOLINOBAHUIA 3 METABONIYHOIO
AUCOYHKLIEIO: OTNAL NITEPATYPU

JIbBiBCbKMIA HaLiOHaNbHUIT MeaUUYHUIA yHiBepcuTeT imeHi [laHuna MaauybKoro (m. /1bBiB, YKpaiHa)
dr_pylypivlesja@ukr.net

loedHaHHA memaboniyHo-acoyiliosaHoi x8opobu rneyiHKU, Wo MOYUHAEMbCA 3 ¢cmadii cmeamo3y neviHku
(MACI1) ma KopoHagipycHoi xeopobu (COVID-19) y kniHiui docnidneHo HedocmamHbo. Hamu nposedeHo 02150
nimepamypu w000 noedHaHHa COVID-19 3 cmeamo3om ne4viHku y 6a3i Pubmed, a maKkox ouiHeHo yacmomy
lioeo nposasie y nayicHmis 3 COVID-19-acoyiliosaHoto He2ocnimanbHO nHe8MoHieto Il KaiHiyHoI 2pynu wiaaxom
obcmexceHHa 22 cmauioHapHUx nayieHmie sikom 54,7+2,1 pp. BuasneHo, w0 cmeamo3 neviHKu moxce 6ymu
abo poHom nepebizy abo suHuUKae sHacnidok COVID-19 yepe3 nowKoOMeHHA aernamoyumis 8ipycom, HaOMipHy
aKmueauito cucmemHoi 3anansHoI 8i0noeidi, 2inoKcito, koazynonamito, eHoomeniim, cepyesy npPagowyHOYKo8Yy
HedocmamHicme, MEOUKAMEHMO3HO-IHOYKOBAHE ypaxeHHA neviHku. OnucaHa Hecripuamauea 0is Ha 2enamoyumu
BUCOKUX 003 2/TIOKOKOPMUKOCcmMepoidis, a3umpomiyuHy i HU3KU MpomuegipycHUX npenapamis, AKa MOXe nocuaumuce
y pasi npuliomy pa3om i3 HecmepoidHUMU npomu3anansHUMU rnpenapamamu. Marome 3Ha4eHHsA | poHo8i xeopobu
neyYiHKU, OCKinbKu onucaHo, wo COVID-19 npuszsodums 0o akmusayii nepcucmeHuyjii sipycie eenamumy B ma C, a
nikysaHHA COVID-19 macusHumu 003amMu KOpmuKocmepoidie Moxe 8nausamu Ha penaikayito sipycy.

3a snacHumu cnocmepexceHHAMU, y 68% cmauyioHapHuUx nayieHmis 3 COVID-19-acoyiliosaHOH0 He20CnimasnbHOO
nHesMoHieto Il KniHiyHOI 2pynu 3pino2o siky byno susasneHo MACTI, akuli npoAsnasca HEOOHOPIOHOK CMPYKMYPOIO
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3 nidsuwjeHoto exozeHHicmio (100%) 3 YimKUMU PiBHUMU KOHMYypamu feYviHKU ma Hepo3wUupeHUMU HO8YHUMU
MPOMOoKaMuU i HOPMAbHUM X0a1€00XOM; MOMIPHUM 36inbWeHHAM po3mipie nediHku (92%), empamoro cyOuHHo20
MOsOHKY neviHku (23%). [Mpu ybomy criocmepieanucs HOPMAsbHI MOKA3HUKU MeviHKogux npob ma ninioHo2o
memabonizmy, 8iomMivyanuce nomipHa 2inepasnikemis ma 6inbw eupadceHUli CUHOPOM 3arnaneHHs, xo4a nepebie
MHEB8MOHIT y HUX 6Y8 8aH1YUM 3 HUXYOI CAMYpPAUi€r0 KUCHIO.

Knaruosi cnosa: neviHka, COVID-19, cmeamos ne4iHku, COVID-19-acouiliosaHa HezocnimanbHa MHE8MOHIsA,

KOBIOHEe ypaxceHHA neYiHKu.

3B8’A30K ny6aiKauii 3 n1aHOBMMM HayKOBO-AOCAIg-
HUMMK poboTamu.

[JaHa poboTa € ¢pparmeHTom HAP «OcobamsocTi Ta
MapKepu nepebiry BHYTPIlLIHIX XBOpO6 3a ymMOB NoeA-
HaHHA 3 MeTaboNiYHMM CUMHAPOMOM Ta MeTaboniyHO
acoLinOBaHO0 *KMPOBOK XBOPOHOIO NEYIHKNY, AeprKaB-
HWI peecTpauiiHmii Homep 0122U000165.

Bcryn.

MeTtaboniyHo-acouiioBaHa CTeaTOTM4YHA XBOPO-
6a neyviHKK, paHille BiLOMA SIK HeasKoro/ibHa MpoBa
XBOpob6a NeyviHKK, € MPOBIAHOI MPUYMHOID YyparKeHb
neyviHku y ceiti [1]. BoHa no4YMHaeTbcA 3 cTagii cTeato-
3y nedviHkn (MACI) i moxKe nporpecyBaTh Yepes cTajito
cTeatorenatuty A0 LMpO3y Me4YiHKM Ta renatouento-
NApHoi KapumHomu [2]. CteaToTUYHA XBOpobHa MediHKM
PEECTPYETLCA Y 4YETBEPTUHU HACENEHHA, TOMY 4acTo
BuUCTynae poHom nepebiry iHWNX roCcTPUX Ta XPOHIUHUX
npouecis. CTaH neviHkn Habys 0co6a1BOI yBaru nig yac
naHgemii KopoHasipycy 2019-2022 pp., OCKi/ibKM BXe
nepwuMmm NoBiAOMIEHHAMM NPO HACNiIAKM KOPOHaBipy-
CHoi xBopo6bu (COVID-19) 6yno BiamiveHO 36inbLUeHHA
TpaHcamiHas [3]. 3a cyYyaCcHUMK yABNEHHAMM, NaHAEMIT
KOPOHaBipyCHOI XBOPOHU Ta *KMPOBOI XBOPOOM MeYiHKK
nepeTuHatoTbea [4, 5], Wo BUKANKAE HeEabUAKNI iHTepec
[6], oaHaK y KniHiLi Taka KOMOpbiAHicTb AocnigKeHa He-
[0CTaTHbO, LLO 3YMOBJIHOE aKTya/IbHICTb Ta AOLLNbHICTb
HALWOro AOCNIOMKEHHSA.

MeTta gocnigKeHHs.

MposecTtun ornag nitepatypu npo noegHaHHA COVID-
19 3 meTaboniyHo-acouiMoBaHMM CTEAaTO30M MEYiHKMK
Ta OLHWUTW MOLMPEHICTb YPaXKeHb NEYiHKM Yy NaLiEHTIB
3 COVID-19-acouioBaHO HerocnitaabHOK NMHEBMOHi-
€l0.

O6’eKT i meTOAM AOCNIAXKEHHA.

Ornag, nitepatypu 6ibnioceMaHTUYHUM  METOoA0M
3aiicHeHo y 6a3i Pubmed, ae Ha kntovoBi cnosa «covid/
coronavirus+liver steatosis/fatty liver» 3HaitgeHo 6ina
340 pxkepen, 3 AKMX obpaHo Ti, WO BignNoBigann meri.
PeTpocneKkTUBHE AOCNIAKEHHA BKAOYAN0 aHani3 obcre-
»KeHb 22 CTaLiOHAapHUX NALEHTIB TepaneBTUYHOrO CTa-
uioHapy (2021) Bikom 39-72 pp. (cepeaHin Bik 54,7+2,1
pp., 11 yon., 11 xiH., iHAEKC macu Tina 26,2+2,5 Kr/m?,
TPMBaNiCTb CTalioHapHOro NikyBaHHA 16,6%1,1 AHiB).
Kputepii BkntoyeHHA: giarHo3 COVID-19-acouioBaHoi
HerocnitanbHOI NHeBMOHiIi Il KniHiYHOI rpynu, niaTeep-
oKeHnn TJ1IP-peaKuieo Ta PeHTreHoNOorvYHOo; BiacyT-
HiCTb CKapr 3 60Ky TPAaBHOI CUCTEMM Ta O3HAK YpParKeHHA
NeyiHKK; BiACYTHICTb KPUTEPIiB BUKAIOUYEHHA (3N0AKICHI
NYyX/IMHW, aKTUBHUW TybepKynbo3 nereHb, AiarHOCTO-
BaHi ypaKeHHs MedyiHKu (renaTwT, uMpos), notpeba y
LUTYYHiN BEHTUAALT NereHb, BariTHiCTb). OBCTeXXeHHn Ta
NiKyBAHHA NaLieHTIB NpPOBOAMANCH BigNOBIAHO HOpPMa-
TUBHMM OOKYMeHTamM Ta [enbCiHCbKiM geknapalii npas
NoauMHM 6e3 poswmnpeHHsa obcary gocnigxeHb. CTaH
NneYiHKM ouiHeHOo 3a coHorpadiyHMM OBCTEXKEeHHAM Ta
CTAaHOAPTHUMM MEYIHKOBMMMW MapKepamu 3 BpaxyBaH-
HAM MOKa3HUKiB meTabonizmy; kputepiamm MACI 6ynn

NoMipHe MiABULLEHHA eXOreHHOCTi Ta PO3MipiB NeYiHKK,
HOPManbHi PO3MipK MNOPTanbHOI BEHU Ta xoneaoxa. Cy-
nyTHi XBOPObU: apTepianbHa rinepTeHsis KOHTPObOBa-
Ha (34%), XxpoHiuHa ilemiyHa xBopoba cepus (17%), uy-
Kposuit giabet (LLA) 2 Tuny cybkomneHcoBaHnin (15%).
BiAMIiHHICTb B iICTOTHOCTi BU3HAYEHO METOA40M anbTepHa-
TUBHOI MiHAMBOCTI, 32 Nopir icToTHOCTI NpunHATO P<0,05.

OcHOBHa YacTuHa.

3a paHumun nitepatypu, y 76-97% sunagkis COVID-
19 3MiHM NeyiHKn NPoABAAAUCA NiABULLEHHAM TpaHCa-
MiHa3 Ta ix BigHoweHHA (iHgeKcy ge Pitica) [3, 7]. Me-
Ta-aHani3 24 pocnigeHb 3a y4vacTio 12882 nauieHTiB
NMoKasas, Lo NifBULLEHHA acnapTaT-amiHoTpaHcdepasm
(ACT) cnoctepiranocb y 41%, anaHiH-amiHOTpaHcdepasm
(ANT) —y 29% ocib, a 36inblIEHHA TpaHCaMiHa3 iCTOTHO
acoLLiloBaNnoCb 3 HeCnpUATAMBMMM HacNigKamu nepe-
HeceHoro COVID-19 [8]. MNopaibHi pe3ynbTatv onmcaHi
Yy MeTa-aHanisi 31 pocnigeHHAa 3 4862 nauieHTamu 3
aKkueHTom Ha AT [9] Ta y Benbriicbkomy meTa-aHanisi
11 pocnigeHb 3 793 y4yaCcHMKamu, B AKOMY Kpim nig-
BULLEHHA TpaHCaMiHa3 Bigmiyanu 36inblieHHA BMICTY
6inipybiHy (5,5%), 3miHy BMmicTy anbbymiHy CMpPOBAaTKM
(78,9%) Ta 3pocTaHHA piBHA TpombouuTis (20,0%) [10].
OpaHak poTenep He BCTAHOBJIEHO, UM € YPaAXKEHHA NeYiH-
KM Hacnigkom 6esnocepesHbOro BipyCHOIO YpayKeHHs
neyviHkn (COVID-19-acouioBaHuit renatuT), pesy/bTa-
TOM 3aCTOCYBaHHA renaTtoTOKCUYHUX MeAUKAMEHTIB Yum
HACNiAKOM CMCTEMHOI TiNOKCii, iHAYKOBAHOI pecnipaTop-
HUM ancTpec-cuHgpomom [6, 11]. OnuncaHo, Wo 3a ymos
nonepeaHbo icHytodoro MACH iHdekuis COVID-19 ne-
pebirana Barkye, a cam MACI moxe ByTn Hacnigkom
COVID-19 [12, 13].

Ha cborogHi 3anponoHoBaHo 6araTo naToreHeTuy-
HUX MEXaHi3MiB ypayKeHb neviHKkM 3a ymos COVID-19:
besnocepenHs UMTOTOKCMYHICTb Bif pennikauii Bipycy
SARS-CoV-2 vy renatoumTax, iMyHO-onocepeaKoBaHe
YypaXKeHHA TKAaHWUHU MNeYiHKW 3yMOBJ/IeHEe HaAMipHOH
AKTMBALLIEID CUMHAPOMY CUCTEMHOI 3ananbHoi Bigno-
Bigi (CC3B; SIRS — systemic inflammatory response
syndrome) BHacnifoK iHAYKOBaHOI AMXa/ibHOW Heao-
CTATHICTIO TiNOKCIii, KoarynonatM4yHUX CYAUHHUX 3MiH,
eHAO0TeNiiTy YM cepuesoi NPaBOLLYHOYKOBOI HeJoCTaT-
HOCTi; MeMKaMEHTO3HO-IHAYKOBaHE YPaXKeHHA NeYiHKn
Ta 3aroCTPEHHA YW MOFipLeHHsA nonepeaHboi XBOpobu
neviHku [7, 14, 15]. OnucaHi gBoda3osi 3MiHM NeyiH-
KOBUX GEpPMEHTIB, KOAW Micas Mepuoro niky 3pocTaH-
HA TpaHCamiHa3 nisHiwe 36inbWyBainNCb GepmMeHTH
xonectasy. BBarkaeTbca, WO NepeBaXKHO ypaKeHHA ne-
YiHkn npu COVID-19 mae nerkuii nepebir [7]. OgHak y
CBiT/Ni TOrO, WO came MnedviHKa NPoayKye anbbymiH, map-
KepWn CUCTEMHOrO 3ananeHHA Ta Koarynauii, 3po3ymino,
WO came PyHKLis NeYiHKM 3yMOBOE TaKi YCKNaAHEHHs,
AK pecnipaTopHUN JUCTPEC-CMHAPOM, KOarynonarisa, 3a-
NasbHUN LUTOKIHOBMIA LUTOPM Ta BUK/IMKAHA HUM MoJi-
opraHHa HegocTaTHIcTb [7, 16].

OTke, NyCKOBMM NaTOreHeTUYHMM MeXaHi3MOM ypa-
YKEHHA neyviHku 3a ymos COVID-19 cTae 6esnocepeaHe
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NOLUKOAKEHHS renatouuTiB Bipycom SARS-CoV-2, skuid,
npoTe, He BiAHOCUTbLCA A0 renatoTponHux [16]. OaHak
OMNUCaHWUI TPOMi3M KOPOHABIPYCy A0 TKAaHUHWU MeYiHKK
[17], a BipycHa PHK 6yna 6e3nocepeaHbo 3HangeHa y
LUMTONa3Mi renatoumTiB, ane y 3Ha4yHo Binbluii KinbKo-
CTi —y NPOCBITi Ta B eHZ0TENii CUCTEMM NOPTANIbHOT BEHU
[18, 19].

MPOHUKHEHHSA A0 KAiTuHM Bipycy SARS-CoV-2 3aiic-
HIOETbCA 4Yepe3 ACE2-BxigHi peuenTtopu, megiatopom
LbOro BWUCTYMae S-npoTeiH Bipycy, AKWWA B3aemogie 3
ACE2 — ta TMPRSS2-peuentopamn KAiTUH rocnogaps
[13]. HalBuwMM BMICT UMX peLenTopiB BUSBUBCA Ha
KNITUHAX KOBYHOro mixypa (59,7%) Ta KMWOK, Toai AK
Ha remaToumMTax Ui peuentopu bynn 3HalAeHi y He3Ha-
YHil KinbKocTi (2,6%). MisHiwe 6yn0 NoKasaHo, Lo Bipyc
BCE X MPOHMKAE 0 TKAHWHW NeYiHKKN Yepe3 peuentopm
BHYTPILWHbOMEYiHKOBMX BEHO3HUX CUCTEM, a 3BiATU Y
renatoumTtn [7, 16]. MPOHUKHEHHSA Bipycy A0 TKaHWHMU
neyiHKM 3pOCTaE 3a MeBHMX YMOB — 3a ymoB ¢ibposy
4yM umMpo3y nediHkn abo BMpaxKeHOi rinokcii ekcnpecia
ACE2-peuenTopiB Ha renatouMTax 3Ha4YHO 3POCTaE, WO
3YMOBJIHOE NMPOHUKHEHHSA Bipycy A0 KAiTuHu [20].

[ia KopoHaBipycy B renatouuTax CnpsamoBaHa mne-
peaycim Ha MITOXOHApPIT Ta eHAOoNAa3MaTUYHUI peTu-
Kynym. MiToxoHgpianbHi BiNKM renaTounTiB MOXKYTb
b6esnocepeaHbO B3AEMOLIATU 3 KOPOHaBipycom, LLO
NoAcHIOE nepeBaxkHO ACT-JOMiIHAaHTHE MNOLIKOAMKEHHA
neyviHku [16, 21]. OnncaHo aHOManii MITOXOHAPIaNbHUX
KpUCT y bionTatax neyiHKM nauieHtis 3 COVID-19 [19].
BHacnigoKk npamoi gii Bipycy y renatoumTax BUHUKAE €H-
A0NNa3MaTUYHUIA PEeTUKYNAPHUIA cTpec [22], 3ymosne-
HUI BipycHUMM Binkamu GRP78, GRP94 Ta S-npoTeiHom,
o moxke abo iHiujitoBatn, abo nocunoBaTH CTEaTO3 Me-
YiHKuM [1]. To6T0, SARS-CoV-2-iHdeKLia moxke npusBoam-
TV OO rinepakTuBaLii Me4iHKOBOro CUrHa/IbHOIO LUAAXY
— perynatopa aBtodarii mTOR (mammalian target of
rapamycin) yepes npsme MNOLKOAMKEHHA renaTtoumTis
4Yn onocepenKOBaHe BHACNIAOK LIMTOKIHOBOrO LUTOPMY
(nepeaycim, iHTepnelikiHom (1/1)-6), WO MoKe 3anycka-
TN CTeaTo3 nediHKn. OCKINIbKKU FNOKO3a Ta iHCYNiIH NOo3K-
TUBHO PeryntoTb akTMBHICTb MTOR y neuyiHu,i, To B ocib
3 U Ta OKMPIHHAM BMHMKAE MeTaboniyHO 3yMoB/ieHa
rinepaktmeauia mTOR, WO MO)Ke MNOACHIOBATM BULLMI
pusnK Hecnpuatansoro nepebiry iHdekuii COVID-19 y
TaKuXx naujienTis [5, 7, 16].

Opyrvm  nNpoBiAHMM MEXaHi3MOM CTae MeaunKa-
MEHTO3HO-iHAYKOBAHE YparkeHHA nediHkKW. OnucaHa
HeCnpuATAMBA AiA Ha renaTtoumT BUCOKUX O03 KOPTU-
KOCTepoifaiB, aHTUBIOTKKIB (a3UTPOMILMH) Ta NPOTUBIpPY-
CHUX npenaparTiB (iHribiTopn NpoTeas, MOHOK/IOHA/NbHI
aHTaroHicTM peuenTopiB I/1-6 Towo), AKi BUKAMKAIOTbL
MiKPOBE3UKYNAPHUIA cTeaTo3 [16]. 3acTocyBaHHA pem-
OeceBipy — HYK/JE03MAHOro aHanory-iHribitopy noni-
mepasun BipycHoi PHK, cxBaneHoOro amepuKaHCbKO
acoujauieto US Food and Drug Administration (FDA),
CYNnpoBO/AKYBANOCb 3MiHAMM BiOXiMIYHMX MOKA3HMKIB
y 23% nauieHTiB. YncneHHi KombiHauii npenapatis 3
auetamiHopeHOM, HecTepoiAHUMU MNPOTM3aNabHUMMU
npenapatamu Ta AeAKUMU KUTANCbKUMM TPaB' AHUMM Ni-
Kamu 3Ha4yHO 36inbLIyIOTb renaToToKCMYHICTb [16]. Tpe-
TiM MeXaHi3MOM MOLKOAMXKEHHA NeYiHKM CTAE HAAMIPHA
aKTUBaLiA cucTeMHoro 3ananeHHs — SIRS, abo UUTOKi-
HOBWW LWITOPM. Bucoki pisHi I/1-1, I]1-6, Tymop-HeKpo-
TUYHOrO GaKTOPy aKTUBYHOTb T-KAITUHMU i BUKAMKAKOTb
MiKPOBE3UKYNIAPHUIA CTeaTos, MOLKOAKYOTb renaTo-

LUTH, AKI NpoAyKytoTb e Binblly KinbKicTb HionorivHo
AKTMBHUX NpO3anasbHUX PEYOBUH Ta iHiLitOOTbL Noaiop-
raHHy HedoCTaTHiCTb [16]. He MeHLW BaXXAMBMMU mexa-
Hi3MamMM € TiMOKCUYHO-iLIeMiYHe MOLKOAMKEHHA NeYiH-
KW — ilwemiyHmnn ACT-AOMIHAHTHUI renaTtuT, AKUIM YacTo
cniBiCHYE i3 3acTiliHOIO renaTonaTieto Ta XoNaHrionaTieto
no TUMY CKIePO3MBHOIO X0NaHriTy [16].

Llinkom 3p03ymino, Lo akTMBaLis uux naTtoreHeTny-
HUX MeXaHi3MiB Ha POHi IHTAKTHOI NeYiHKM Ta Ha QOHI
NeyiHKWM, paHiwe 3MiHeHOI BHACNI4OK NATONOFIYHMX
npouecis, byae matu pisHy BupaxeHictb [8, 12, 13].
OnwucaHo, wo COVID-19 npm3BoanTb A0 aKTUBaLi nep-
cucteHu,ii Bipycis renatuty B Ta C, a nikysaHHA COVID-19
MACUBHUMU [03aMU KOPTUKOCTEPOIiAiB NPUCKOPIOBANO
pennikauito Bipycy renatuty B. HewopasHi AaHi woao
$OoHOBUX ypaxKeHb NeyiHkK y nauieHTis 3 COVID-19 (aBa
HauioHanbHux perictpn SECURE-Cirrhosis and COVID-
Hep 3a yuyacTio 1102 nauieHTis, 2020) nokasanu, Wo y
29% naLieHTiB peeCTPYBABCS a/IKOTO/IbHUIN LIUPO3 MeYiH-
KW, y 20% HeankoronbHun cteatorenatut, y 11% sipyc-
HWi renatut C, y 7% BipycHW renatut B, y 7% aBTOiMYyH-
HUI renatnt Ta y 5% KOMOGiIHOBaHe ypayKeHHA MeyviHKu
[23]. Y Tol e 4ac, HayKOBLj MaloTb i KOHTPOBEPCINHI
AYMKU 3 NpuBoay GOHOBUX yparkeHb NediHku [8, 24].

3a BracHMMM gaHUMM, TinbKku y 32+10% (7/22) 06-
CTEEHUX NaLieHTiB He ByN10 BMABNEHO COHOrpadiyHmx
o3Hak MACI, Togi sik y 2 pa3u yacTiwe (68+10% (13/22),
p<0,05) BOHU BUABAAIUCH, LLO NEPEBULLYE YACTOTY BU-
ABAeHHA natonorii y nonyaau,ji [1, 25]. MACHM npossans-
CA HEeOAHOPIAHOK CTPYKTYPOIO 3 MiZBULLEHOK eXoreH-
HicTto (100%) 3 YiTKMMM PIBHUMM KOHTYPAMU NEYIHKM Ta
HEPO3LWNPEHNMM XKOBYHUMM NPOTOKAMM i HOPMATTbHUM
XON1e40XOM; NMOMIPHUM 36i/IbLUEHHAM PO3MIpPiB NEYiHKM
(92%), BTpaTOlO CYAMHHOIO MantoHKY nediHku (23%). B
OAHOro MalieHTa BMABMAUCL COHOrpadiyHi O3HaKK re-
naTUTy 3 Nepexofom Yy LMpPOo3 Ta YyCima XapaKTepHUMM
ON1A LbOro 3miHamm, BKAKOUYHO 3 BiIbHOIO PiANHO Y Ye-
pEeBHili NOPOXHMHI, WO He Byno AiarHOCTOBaHO paHille,
BMABNEHO, LLO BiH MPMXOBAB 3/10BXKMBAHHA a/NKOrosem
B @aHAaMHe3i; NALEHT BUKAHOYEHMI 3 MOSANbLIOTO 06CTe-
YeHHsA. OCHOBHI BiOXiMiYHI NOKA3HMKM GYHKLT NEYiHKM
6ynnM B mexax Hopmu: 3aranbHuii Binipy6iH 11,5+1,4
MKMonb/n; ACT 0,28+0,08 mkmonb/a (Hopma go 0,55
MKMoAb/n); ANIT 0,2240,06 mkmonb/n (Hopma ao 0,68
MKMOAb/N); 3aranbHuit 6inok 72,0+1,5 r/n; 3aranbHuii
xonecrepon 4,7+0,37 mmonb/n. [NOKO3a KPOBi HaTuie
cTaHoBuna 6,28+0,28 Mmonb/n, NomipHa rinepraikemis
po 8,0 cnoctepiranacb y 69%, xoua LI B aHamHesi 6yB
nvwe y 15%; B ogHoro nauieHta 6e3 UJ, B aHamHesi
BMABAeHa rinornikemia 3,0 mmonb/n. Cnig aymatu, wo
Came y LMX MALieHTIB 3 MOPYLIEHHAMW BYr1€BOAHOIO
meTaboniamy naToreHeTUYHMM MPOBIAHUM MEXaHi3-
MOM BUCTYNaE€ rinepaktmeauia mTOR, Wo moxe 3ymoB-
NOBaTU Hecnpuatameuii nepebir COVID-19 [5, 7, 16].
Bmict C-peakTmMBHOro npoTeiHy y nauieHTis 3 MACI 6ys
BULLMM, XO4 PO3BiXKHICTb He [0cCAra PiBHA iCTOTHOCTI
(71,28+37,20 npotv 31,90+15,50 mr/n; p>0,05). Mmo-
BipHO, nauieHTn 3 cynyTHim MACIT € y rpyni pu3nKy pos-
BUTKY LWUTOKiHOBOro wtopmy [16]. OTxe, BioximiuHui
npoodinb obcrexkeHmx nauienTis 3 COVID-19-acouilioBa-
HOK HerocnitTasbHOK MHEeBMOHIiE Ta cynyTHim MACIH
XapaKTepM3yBaBCA HOPMAJIbHUM CMEKTPOM NEeYiHKOBUX
npob6 Ta finigHoro metaboniamy 3 NomipHoto rinepriike-
Mi€to Ta 6iNbL BUPAXKEHUM CUHAPOMOM 3aMaNeHHsA, Lo
niaTBepAXKye AaHi nitepatypu [7, 16].
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Ba/iMBO, LLO CTaH Me4yiHKM BN/AMBaAB Ha nepebir
KOpOHaBipycHoi xBopobu. TaK, nauieHtTn 3 COVID-19-a-
COL|iA0BAHOK HErocniTasbHOK MHEBMOHIED Ha QOHi
iHTAKTHOT Me4YiHKM Manu nerwuin nepebir NHEBMOHIT y
BUMALI MEHL BUPaXKEHOI 3aMLIKM Y CKaprax, BULLOro
3HauyeHHnA caTypauii kKnucHio (Sp02 90,313,4%) Ta vacTi-
woro nepebiry iHpeKLii cepeHbOro CTyneHA BaXKOCTI,
HiXK BarKKoro (71% Ta 29%). HaTtomicTb cepef, NaLLeHTIB 3
COVID-19-acouiltoBaHOO HEerocnitasibHOK NHEBMOHIEO
Ta coHorpadiyHo nigTeeparkeHMm MACI cepefHs Bax-
KicTb nepebiry COVID-19 giarHocToBaHa MeHL 4acTo,

yepes MOLKOAKEHHA renaTouuTiB BipycoMm, HaAMipHY
aKTMBALiO CUCTEeMHOI 3ananbHOI BignoBiAi, rinokcito,
KOary/sionatito, eHAoTeNiiT, cepuesBy NPaBOLLYHOYKOBY
HeAOCTaTHICTb, MeAMKAMEHTO3HO-iHAYKOBAHE YparKeH-
HA Me4yiHKW. 3a BAACHMMU ChnoCTepereHHAMM, ¥ 68%
CTauioHapHux nauyienTiB 3 COVID-19-acouitoBaHo He-
rocnitanbHoOK NHeBMOHi€eto Il KniHiYHOI rpynn 3pinoro
BiKy 6yno BuasneHo MACI 3 HOpManbHUM CMEKTPOM
neyviHKoBMX Npob Ta ninigHoro metaboniamy, NOMipHOO
rinepraikemieto Ta 6inbl BUPAKEHUM CUHAPOMOM 3ana-

HiXK BaKKWI nepebir (47% npotn 53%), npuuomy Sp0O2
y 18+8% nauieHTiB He gocArana 90%, KonnBauUCb B
meKax 77-84%, Wwo BMmarano iHTeHCUMBHOI Tepanii.
BucHoBKM.
3a JaHUMK NiTepaTypu, CTeaTo3 NediHKKM MoKe byTn
abo poHom nepebiry abo BUHMKae BHacnigok COVID-19
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COVID-19 TA CTEATO3 MEYIHKU, ACOLLINOBAHUM 3 METABO/TIYHOIO OUCHYHKLIEID: OrNAL NITEPATYPU

Komapwuus O. 1., PagueHko O. M., Muawmnis N. I.

Pestome. MeTaboniyHo-acoujiioBaHa xBopoba neyiHKM, Wo NoYMHAETLCA 3 cTadil cTeaTosy nedyiHku (MACH) Ta
KopoHaBipycHa xBopoba (COVID-19) BBaKatoTbCsA NaHAEMIAMM, LLLO NEPETUHAIOTLCA, OAHAK Y KANiHILi LA Komopbia-
HICTb JOCNiAXeHa HeaoCTaTHbO. 3 METOK NPOBECTU OrnA4 NitepaTypu wono noegHaHHA COVID-19 3 cteatosom
neyiHKK, OLiHUTK YacTOTy MOro NPOABIB Yy NALLIEHTIB NpoOBeAeHUI orns nitepatypu y 6asi Pubmed Ta ob6cTexkeHo 22
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CTauioHapHMX nauieHTn (2021 p.; cepeaHiit Bik 54,742,1 pp.) 3 COVID-19-acoLilioBaHOO HerocniTasbHOK MHEBMO-
Hieto Il KniHivHOI rpynn.

3a gaHuUMK NiTepaTypun, MeTaboniuHO-acoLiioBaHMI CTeaTo3 NediHkM Mmoke byt abo poHom nepebiry abo Bu-
HUKae BHacnigok COVID-19. Hainbinbw BarommMmmM NaTtoreHeTUYHUMMU MeXaHi3MaMM yparKeHHs MediHKM 3a yMoB
COVID-19 € 6e3nocepeHE NOWKOAKEHHA renaToumnTiB BipyCOM, HaAMipHa aKTMBALLA CMCTEMHOI 3ananbHOI Bigno-
Bigi (SIRS, «UMTOKIHOBMIA WITOPM»), FiNOKCis, KoarynonaTisi, eHA0TeNiiT, cepuesa NpPaBoLLYHOUYKOBA HEAOCTATHICTb,
MeANKAMEHTO3HO-iHAYKOBaHe yparKeHHA NediHKKU, xonaHrionaTia. 3a BAacHUMK pesynbTaTamu, Y 68% cTauioHap-
HuMX nauieHTiB 3 COVID-19-acouiltoBaHO HerocniTasbHOK NMHEBMOHIEN 3pinoro Biky (54,7+2,1 pp.) coHorpagivyHo
BUAB/IEHO CTEaTo3 NevyiHKM 3 HOpMaJlbHMMM 3HaYeHHAMM nediHkoBux Npob, ane nepebir COVID-19-acouinoBaHoi
NMHEBMOHIi 3araiom y HuUx 6yB Barkumm.

3a gaHuMuK niTepaTypwu, CTeaTos nediHkM moxke byt abo doHom nepebiry abo BUHMKae BHacnigok COVID-19
yepes MOLWKOAMKEHHA renaToumTiB BipyCOM, HaAMIPHY aKTMBALLiIl0 CUCTEMHOI 3anasibHOI BiAMNOBIAI, MNOKCit0, Koary-
nonarito, eHAoTeniiT, cepueBy NPaBOLUYHOYKOBY HEAOCTATHICTb, MEANKAMEHTO3HO-iHAYKOBaHE yparKeHHA neviH-
KW. 33 BJIaCHUMU CNoCTepPEXREHHAMMU, ¥ 68% cTauioHapHUX nauieHTiB 3 COVID-19-acouilioBaHO HerocnitasbHOK
nHeBMoHieto Il KniHiyHoT rpynu 3pinoro Biky 6yno susasneHo MACI 3 HOpManbHUM CMEKTPOM MedYiHKoBUX Npob Ta
niniagHoro metaboniamy, NOMipHOIO rinepraikemieto Ta 6iNbll BUPAXKEHUM CUHAPOMOM 3anasneHHs; nepebir nHes-
MOHIT Yy HUX BYB BaXKUMM 3 HUXKUYOLO CaTypaL,i€to KUCH!O.

Knwouosi cnosa: meTtabonivyHo-acouioBaHni cteatos nediHku, COVID-19-acouilioBaHa HerocnitasibHa NHEBMO-
His, mexaHiamn COVID-19-acoL,iioBaHOro ypaxKeHHs NeyiHKu.

COVID-19 AND ASSOCIATED WITH METABOLIC DYSFUNCTION HEPATOSTEATOSIS: LITERATURE REVIEW

Komarytsia O. Y., Radchenko O. M., Pylypiv L. I.

Abstract. Metabolic-associated liver disease, that starts from the stage of liver steatosis (MALS) and coronavirus
disease 2019 (COVID-19) are considered to be two interfered pandemics during last years, but these overlaps have
not been examined enough. In aim to do a review of the literature about the combination of COVID-19 infection
with liver steatosis and assess the frequency of its manifestations in patients, a literature review was performed in
the Pubmed data base. Totally 22 patients were examined that were treated in the general medicine department
in 2021 (average age 54,7+2,1 years) with COVID-19-associated community-acquired pneumonia lll clinical group.

According to the literature review, metabolically associated liver steatosis can be either the background of the
course or arise as a result of COVID-19 itself. The most important pathogenetic mechanisms of liver injury under
the conditions of COVID-19 are direct damage of hepatocytes by the virus, excessive activation of the systemic
inflammatory response (SIRS, “cytokine storm”), hypoxia, coagulopathy, endotheliitis, right ventricular heart fail-
ure, drug-induced liver damage, cholangiopathy. According to our own results, 68% of hospitalized patients with
COVID-19-associated pneumonia of mature age (54,7+2,1 years old) sonographically was detected with liver ste-
atosis and normal values of liver functional tests, but the course of COVID-19-associated pneumonia was generally
more severe in them according blood oxygenation and more often severe pneumonia course.

According literature data, MALS can be as background or appeared due to COVID-19 because of hepatocyte
impairment, systemic inflammation overexpression, hypoxia, coagulopathy, endotheliitis, right ventricular heart
failure, drug-induced liver disease. According own observation, MALS was revealed in 68% in-treated patients with
COVID-19-associated community-acquired pneumonia Il clinical group with normal range of liver functional tests
and lipid metabolism, mild hyperglycemia and more active inflammation; pneumonia course was more severe with
less oxygen saturation.

Key words: metabolically associated liver steatosis, COVID-19-associated community-acquired pneumonia,
mechanisms of COVID-19-associated liver damage.

ORCID and contributionship / ORCID ko»Horo aBTopa Ta iXx BHECOK A0 CTaTTi:
Komarytsia O. Y.: https://orcid.org/0000-0002-5822-8281 B8

Radchenko O. M.: https://orcid.org/0000-0003-1108-963X #*

Pylypiv L. I.: https://orcid.org/0000-0003-1143-1626 ¢

Conflict of interest / KoHdniKT iHTepecis:
The authors declare no conflict of interest. / ABTopu 3asaBAAIOTbL NPO BiACYTHICTb KOHGIKTY iHTEPECIB.

Corresponding author / Aapeca ana KopecnoHgeHu;i

Pylypiv Lesia lhorivna / Muaunis Jleca IropisHa

Danylo Halytsky Lviv National Medical University / /IbBiBCbKMIA HalliOHaNbHWUIA MeAUYHUIA YHIBEpCUTET imeHi [a-
HWna fannubKoro

Ukraine, 79010, Lviv, 1 Uzhhorodska str. / Aapeca: Ykpaina, 79010, m. J1bBis, ByAa. YXropoacbka 1

Tel.: 0964877704 / Ten.: 0964877704

E-mail: dr_pylypivlesja@ukr.net

A — Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis, D — Writing the article, E — Critical re-

view, F —Final approval of the article. / A — koHuenuisa po6oTu Ta Au3aiiH, B —36ip Ta aHani3s gaHmx, C — BiANOBIAANbHICTb 3@ CTATUYHMIA aHanis,
D — HanucaHHaA cTatTi, E — KpUTUYHWIA ornsg, F — ocTaTouHe 3aTBepAKeHHs CTaTTi.

Received 16.12.2023 / Cmamms Hadiiliwna 16.12.2023 poky

Accepted 24.04.2024 / Cratta npuitHaTa A0 ApyKy 24.04.2024 poky

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2024 — Bun. 2 (173) / Bulletin of problems in biology and medicine — 2024 - Issue 2 (173) 51



