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2019 7 4k % 3 % J% (Coronavirus disease 2019, COVID-19) A 2019 5 J& A2 B 4& P ik £ £ &
o SRR A SR E T RIEMEEE DRI 2 (severe acute respiratory syndrome coronavi-
rus-2, SARS-CoV2) 542 » £ & & sk 38 At H R iR R 2 2 I R AR 1S » i 2 AR 4 R vP R %
oo Rtk TR HEZ S COVID-19 9514202 % & S ;, Fﬁ’“ﬂ%}ﬁ&# COVID-19

R Fty E RAZORE - EHFREILCOVID-19 7 &4 A IF £t i &

» B2 COVID-19 & %

BEEAM > THhLERECOVID-1989FE B F — ° B AT %hhcovm-w 3] Fe 0y BT 2 48 A
o TR RERRRL > RTAREBLEFHERRIE 2 FMHea B
R R Nk habsdE  BRME F(FleEMS T B ENEAR - BT —BIZMETFRA
ATHE © COVID-19 & J< #55 IF Bl B2 315 & 112 M7 9% ey i % %ﬁcéﬁﬂﬂﬁ 2 48 91 95 2 K A

BRE 0 TR KR B R E LM o COVID-19 B 4702 M 9% 89 98 B4

o MRILR A

%%ﬁi%ﬁ&’ﬁ%g@m%mﬁﬁi%%ké%%%h%ﬁ%%wxiwmo$i%%
COVID-19 Z 1% M 95 64 8 B 4L i — F IRST IR F I -

BasEER - BTHRE (Liver)

BFINEERERE (Abnormal liver function tests)

HETEAR RS K E (SARS-Cov-2)
HEAmA (COVID-19 pneumonia)

2019 BAKRE R
(COVID-19 infection)

2019 5 AR 9 53 ¥ #i (Coronavirus disease
2019, COVID-19) 2 H1 k4% SARS-CoV-2 (severe
acute respiratory syndrome coronavirus-2, SARS-
CoV2) B # AT 51 » SARS-CoV2 32 & ik I 5
BHUE G - F G B ER B 5 RNA R 5 - FR

72 AL FE SARS FIH BRI IR 7 5 i (Middle east
respiratory syndrome) ° SARS-CoV-2 HY E i 3
JU1 Eil SARS-CoV AT H At 7 iR 9 3 2 A -

*j¥§'§@ﬂ7?§ H (spiking protein) E@[ﬂl%?ﬁﬁ
R G HEALES 2 88 (ACE2 receptor, ACE2 5%
e MEE - WEBARETEH (endocystosis) A
i AR - A TE R P9 FE E S B AL KT
T A R 218 2 26 1 A5 A S Tl - [RIFRE

WA E P WA

EATHEWHEL 2K 600K & FRRAEREENEAFES T BIFIEF
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%W 3% RNA dependence RNA polymerase 8 KA
AR - 38 26 HE RS A B B AR KA Ak 2
BORFERLT » @M B - [EREN
5& * ACE2 receptor B2 /i fE & #aAHA% - &5
TEM b Rz A~ EPPRE ~ DL B -
I Mgk ~ BESE ~ BRI S, 1A B I 5 K 2% Bl
% > "l fERE COVID-19 it Bk 2 B A # 1 BV ER
IRFEHL ! -

B % COVID-19 MR B - K96 33% 1Y
COVID-19 B F R MEIR * » FIERE & R
VIREHEAR W ~ 28 0% ~ 57 ~ SR ~ DU
7 3 o BEfE COVID-19 i fEREMR HER 40 1
FEFHLE Y o W0 PRI #E 2 B B COVID-19 5 ¥ R
HIFEAR - 8 E LEA RIS (hypoxia) ° #FZ% EIE
COVID-19 fE 35 £ M Wl PR EERTME IS5 A A
TS PR EEEERF (acute respiratory distress
syndrome, ARDS)’ © KZ#(EE COVID-19 £
& BRI - A AR R IR R
ZE ~ v R B RS R AR ~ DERRHE - &
ML BEIESS ~ BIRIES - BRUIVARE « G
RERERIR T 7 - BN E HIBHE 2GR RK
JFEE P B A DA R I i = W S v FEE AR
o ~ MM ~ & 8E A IME UK C )
JERE RN 3R 7 -

COVID-19 RERIBFES

COVID-19 HHEA R 5 HY & 28 Fy FH SARS-
CoV 2 ¥ 3 R BUH B VG 5 [RE Y T2 1 -
COVID-19 HH B I #5845 19 38 28 2= 5y 2%~50% *
HfiE COVID-19 k44 35 LR FE COVID-19 3
HHBEFEG * - R RO S E S
R SRS ° - BIRBIRER KL BT
DIRESEH Rl W R B » i H MR R ke BT
PRIGIEH o (KBt » BEFARR PR IR GERY 5 R0 i o
RESLH o3 Ry AR o 55— Lo i FE T D Re AR
HEE > WEE T2 COVID-19 5B 2 B8 4
PEIRRF M E - EEANFERIRIGENA - 5
—RER R R B IERFEE 0 HNAMARHE
% i (alanine Aminotransferase, ALT) B K 4
R IR HEZ ((aspartate aminotransferase, AST) &
HIRIEHE EFR (ULN) =500 E - sifEfiEtil
(total bilirubin) Ky 1IE % {8 R (ULN) AY A £5 LA
_l: 10,11

COVID-19 R AHEEEURIKES

7E COVID-19 §% 7 (19 Tl I Bk 4 42 50 /5
[ » & COVID-19 i H 2 M E R 3% » (Hi
S AERT IS | #5728 o H BTEFY COVID-19 5 [i#E

SARS-CoV?2 virus bind to ACE2 receptors

Host cell infected

Systemic inflammation

Cytokine storm

__ Hypotension
Drugs hepatoxicity gndothelial injury

‘ Coagulopathy
|

Immune cell dysregulation
Cytokine storm

N

Lung infection

|

Hypoxia
Altered gut blood flow

Altered gut microbe

Hepatocyte
Cell death

Lobar inflammation
Steatosis

Cholangiocyte

Bile duct injury/proliferation
Portal tract inflammation
Cell death

!

Hepato-biliary impairment

B— : 2019 BAKREESR (COVID-19) FHERE LS -



438 RmE BRAG

AT R B G S f B bR T I w5
AT - 3 5 T A A e O R A
b~ 2R RKIE - 25 MHE - BEINIIRE
BH -~ N IIRERME ~ BIRMERIER - 1B E EM
BRI HSTACE

COVID-19 JiE il AL 5 ACE2 32 e AHH
i o ZNFTATE » ACE2 ZHEIFAER B B S AHES
Hrh o fEE - NG KB B BEE
ol BFRIIMAE - {H38 LLAH#% 28 B Y ACE2 &%
S K28 B AR 2 - EIR COVID-19 5 37 ik 4
HENE RV EEEANE - ¥R ACE2 %
(R F R AR T R v B 28 B - ARERE — 2
Ao TP E ~ i~ Do G - Bl BT
DRI 53 R R e B EE A © T EHAA By ACE2
FIE MM ELBUHAR » K P ok A e 578 Ry JR 4
COVID-19 YR Fs AR - Mgt Rl (iee
HHREZEE ACE2 3288 LBl ks 57.7%) H ACE2 3%
Ry 252 R BASE = A R AIE ( HTAHER52 ACE2
ZRELEHI Ry 2.6%) » [RIEE COVID-19 W5 A 5
R ANEE RS - HERIT 1R T RERE
B S - 12

A5 FT A 25 T R A 9 ACE2 32 B8 R i
1K » ACE2 3218 5% 3% 3 52 H At [K1 22 5 20
Hfd 3% 1 #Y ACE2 32 f% 2% 3% 8 ACE2 & 2 /F H
fEm o BERVIB IR -« MG - ZEYITIE
15 R 2 B 3% K K fE & 39 i ACE2 52 8 K3 -
A 5 3 2 1 5 B A B A I 5 1 - B ST
e Bl - H trypsin TH R B ACE2 32 88 1] 84 i1
COVID-19 SR HRIZEE HIFE S BIFITT » BT BRY
MM FSE I 11 trypsin » A REG BIN R 53t
A ° 5—TJ51f » COVID-19 w5 FHEIRIZEE B H
furin-like proteolytic site © FHA furin 3= Z4E FT s
HRRI B REEEUREEA - R E
Tt AHIIEt R BRI PIK fyve-TCP2 AJIREE
& » PIKfyve-TCP2 15 JH- gt B i 1B Ay 2R R B i AH
A 16

HRTE R 2E T 2 EEL  BRT
SARS-CoV2 Jii iy E MR - AR EHE
fill (RIS E TR - B4 COVID-19 R 5 [#E
HIFE B B C e AL~ R e s
RIEIIE ~ WAL RIS IE ~ BUNE MR

BRI HEH

JFFeIM ~ €Y -

SARS-CoV2 Jp 5 Al i A [F] 7 =S B0
B © SARS-CoV2 Jig ks 21k 7a 35 W5
RIREFZ28'E (A ~ BFORT ) BRI R A FK
FE M I JE CER € (caspase-dependent apoptosis
pathway) » 5 [REAHIEE T - 5350 SARS-CoV2 Ji
o TR GBS ST IR 2 % (hepatic
steatosis)'® o B 3 - Il & 58 JJ & & i (renin
angiotensin system, RAS) 7E T i & i ~ #HA% =
SRR AE AL e 3= 22 /F H - ACE2 (angiotensin-
converting enzyme 2) & RAS BY&E [a) i fF - &
YA ACE2 FIIMAE 7R 73 (angiotensin) FYZEAE
A BRI M AE L AYTZ R © ACE2 receptor Eil SARS-
CoV2 JRE A & 1% » ACE2 2RI # A - R
P oA i 2 T Y 2R B A+ T — 25 A LA AfE
{eryEEsE 117 .

COVID-19 XG5 il 2 B 1 i B R AE
JiE » S5 SR ESL A B v AL~ T R A e 5
% S B AT ¥~ 9% B (IL-1 ~ IL-6 ~ TNF-alpha
GM-CSF) L7t~ #AbK 72 E (chemokine) I
Ft o A E4r COVID-19 B3 1] [K] I 2 3 Hi 48
LR Uit JBK 56 SARS B Al i 18 32 JEL & (cytokine
storm) ° [hAMNE LE3E 4 Kl F-RY I IR BT B
RIERMR - s SR T f# (CDS)
2 % B Ry 53— {18 B A 1121800

e 228 iR R 2 B RE I S — A 5 8
SRR ITRE ~ HHAGR G - BEMDIRESE - flufl
eI Bz B RelwERgE - INEIFHES - COVID-19 &
F RS IR R LI R ~ AR RE
fes SIS L - BRI 2 DhREfEmE - 1Az
BRI /g g 1120

P B 388 1 S5 — 118 B8 22 [ (R 2 IR A - B
45T COVID-19 & E R i65 - Jhal e i3
R SEE R o HEWIZR B R U A AR BR A 2%
L IR G R R e A HA R - 5940 - B IE iR
My % 5 [ EE A 78 A 5 R MUEE » BRER S [REAYAS
IR FIE | B R B R AL - e —2
BTG 16 -

T S G B T AR YRR I SE R G E B
2B W)H R AU T SR SN ] Y 6% B B AE S
JE » LA/ s T L 908 3 58 T I e P Bk
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bt BEE R A VIR R B E R - 11
(OREE » JELethrREEUFEGS 1 -

JB % COVID-19 ZZ4 P 51 #EAY BT B
B

YUK 75 € B 72 P9 & (Remdesivir) ~ Tocili-
zumab ~ Z i 2 I (Acetaminophen) ~ /T &E [l
B~ PlAE 3R R HoAMBEY) S A SRS - %
TEEEY B Rk AL R — 2 5[5
M o BRIFZIEEE - IFE Y FE T
kR o YU 55 SE Y5 275 & (Remdesivir) 1] 5[
10% % 50% FEMERL 3 ~ AST BR ALT B9 5 I
5 VA HOERER R 9% MY BEEE 5 f%
ERRAER TS (HIE T AR bk A S R B -
JE 449 R TT RE SRR PR BAEREAR - HLPEEE 15 25
3 - FEE ISP 5 (Remdesivir) f£ COVID-19
BERIEZEA - A ALT BIgEA S AEE
BOE IR HI o FHE R HAE COVID-19 B35 5
PR R LEY) - (HRIAKBSEMEH » nlRe
EEHBV HHRBYFEAL o Tocilizumab HIARNFER]
A EARLENTFREAL » PLAME A Tocilizamab HAHE
EEFOIRE B FIEAL RS E S - HILH
1E 10-30% * {H3E L6758 H B 0 B EAR -
#J 1% B 2% n] k850 FRE/Y S 500 b @ H
= 1 EEY)Ee Y 8 SN FIEIEIER « 534 » Tocili-
zumab A JREEE HBV FFAEHIFREAL -

COVID-19 AT #5552 COVID-19 &
LAVTER

AT EIRERVEEAL » AST ~ ALT ~ i PE Rk
fi (alkaline phosphatase, ALP) ~ PN%E I 2 1%
(gamma-glutamyltransferase, GGT) ~ ZLELHT S
fiff (lactate dehydrogenase, LDH) ~ #&[ER[ & (total
bilirubin) ~ EEIMEFEF AR (prothrombin Time, PT)
FI1E 25 H (albumin) 52 H AT ER K T2 18
B =R o a0 NalEE - B T RA bk
AR E L COVID-19 TR » FTLME Ry
COVID-19 R IR A2 -

FE COVID-19 ER#eHy i F of » ALT F1 AST
S Y L Ry 2.5%-60.0% © E fiE COVID-19
FH AST B ALT LEBIE & » MG AT 3 B

i COVID-19 %5 AST F1 ALT 19 L6 (49%
1 19%) 11 A JE B fiE COVID-19 & 2 (39% FlI
24%) » HLLAST 8% By 1 P21 thoh » HiE
COVID-19 ER S H T IIReth S B & - ffF9%
W ERE COVID-19 E35rYIM+ AST AT ALT E
FH 2 = A JE EE COVID-19 Hi3% 13225 AST
AU SR #AHRT - 65 ALT S REGE
EUEP RN (HERERY AST T 35 2 Bl HoAh
o B AHAVIE S SRR #E (mitochondria) 56
Eg 23 °

#113.71% COVID-19 & & 1y #2 Jig 4L %
(total bilirubin) 7+ /& & & COVID-19 £ #H 1Y
1= & KL 32 ML (hyperbilirubinemia) bt %1 72 JE
/# B COVID-19(18.80% V.S. 9.24%) 2! « & fE
COVID-19 E#HHMEMERL 3R th A Mg = - H B
A= TR AR 22 o — TR B B T 18 B s
FEME BB - ISR HAE COVID-19 KK
eI E AR R (AST/ALT LF) @ 6%
AR FARIZ g R 2 (ALP/GGT L7t ) »
i ] REFREENANEAL R T m Ak A G A E
282 BT HEERL R E TSN fERE
COVID-19 FEEHEIZEFE A MERLEE (conjugated
bilirubin, CB) f& CB/UCB ratio(conjugated biliru-
bin &5 S MERLZE /unconjugated bilirubin JEFE S E
HLFR 2 L3R ) #15) o W BENEHRL 32 (free bilirubin)
SRR AL R0 43 FAEARE - W L S i Bl
HEHAE - JBHIERE G IERLEE (unconjugated
bilirubin FEFE G HERLHE - UCB) - Rtk > FERES
BT 32 (unconjugated bilirubin JEFE S HERL R »
UCB) BBIM AR B - i — R 51 S ELERT
0B AL s 45 A IERL R (conjugated bilirubin,
CB) * #5EHERLZR (conjugated bilirubin, CB) #%HE
RN T o R IEALRMRBERRE - Bt
B o RIERS S IBRL RIS A SRR
Tt H BT AR G R SO S IR S
MEAL R LeR TS PR 4R - (RIBE - 1M
BRI RIRE ~ MAIEAL R IR EAR CB/UCB
ratio (#5747 / FERE A WERLR LR ) T B B ik itk
AN TR FERA 2 7] DU RERY o Anmi Pk - A
Hus%iE ACE2 ZHE IR R e is b R iy
T — o BERBIEUR - BR T SARS-CoV-2
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(COVID-19 Jii 5 ) H ¥ B s - gE L
Rz il R 5 T RE AR IT ARG Y 55 — B
It‘EU 25 o

WFFEEE R COVID-19 B B ALP iR GGT
Th e 89 L6 43 B ks 7.48% B 27.94% Itk b
ALP (11.33% vs 4%) F1 GGT F+ /& (46.90% vs
18.66%) Bl COVID-19 [ E EAHRE - WFThb R aE
HWFHER GGT HLlE A ALP » RoRm K HUEH
fE¥ % GGT L7t #EH GGT FHE A ERE R
M ERHZE » v HAR R ( BIAnZEy) 31t B2
HHHSZEE ) - SR tsa HFHRIIRE R
GGT FHERE B LLBIE R ALP FHERRE 2 -

1% B 2 H ML fE (hypoalbuminemia, serum
albumin <3.5g/dL) 7] B A 61.27% HJ COVID-19
BRGLE - R H 2 HIME B COVID-19 ¥&97 &%
FEREEME] 2 - HEEE COVID-19 BE{EE
F1 IILRE Y EE I 555 (75.91% V.S. 31.04%) ° BEAK
(Y R I B e Y TR AH R (B A 2%
i R A B P FET RS 15 BB 2 38 ) 222427 o (LR
IMLAE P BE A2 A 75 3 1 By B 82 52 B el e B8
COVID-19 FYZ B 5E » BB 1k A2 FE
H -~ oA s VS SA RS B I Ik
S s A 5 = = = A O N vy = NP e e
REEEGE - SR E 2 - R
2y RERENES > REEAREAAK
ARESE A AT D RERERES L -

& 1M1 ifg )it ¥ FH 4E = (prolonged prothrombin
Time, PT prolong, PT ZE £ ) 7£ I B 1L 95 A 1R
FKAFBEATRE SR LM BRI K A 2 - PTAE
B COVID-19 @ EH EMHR - HAPTE KW
COVID-19 & HIFEIEZREEE TR HIRERS 55
HRBEFEIER - BHRETRARKERE
B3 R IS | REAY BRI PR REE - i SR 2 AT T
kR 1 -

HFoae AR kT - —IHE 253 4
COVID-19 & BH#RN - FUREfEHPE 7 K&
2B f£—IH% 144 £ COVID-19 &
HHETT AT IIREEHE (ALT, AST, ALP, GGT
and total bilirubin) » HE7R T DI HE 5 5 7] 1548 21
— 4 FFIURE R E AR AR ~ BT~ HBERY R
JETER B £ — RO I D RE 22 8 LR fy 32.2% »

BRI HEH

45.8% ~ 54.8% ~ 28.8% ° FE AT IIRERFEGEHETY
E?&'If 28

COVID-19 BT i %7 22 AH B8 B PR 12 Bz
Edind

HT g AE il A 2 B A AT SO RE A AL RO R 3 52
B o $HAFTH RS FER A BTG ETTAHR 4
{bAR s - EE U K B B E A8 1 IR
YRR TE AN - H Al ST D RE 2R AL R BE
FERILEE B EE HIF B EYRY B - v
Jrg 55 JE 22 /0 B S W R FF D RE Al » T A AR
FFDIRE 2L BB B8 1 s 11 R 4 B8 B A
W -

QA bt - B PR B R T D RE 52 43 Ry W
TR o BS— T RS DI RE AL 2R H R
R HEERAZE COVID-19 B% » 5%
FrRIG R BRI AT IR AR 25 » #%38 Fy & COVID-19
IR 2 B B R IR R FE » e RS
TR YLBB RN - 5 AR R e HIERY T
%5 H ALT 80 AST Ry IEH LR (ULN) By =£%
DAL si#ERERI 32 R 1B R LR (ULN) BYRE RS DL
b FBERFRGHE o 101 o B B T ShREH
SEEFF RN HEE FTRESRH R R L K34 -
¥ X AST#ILDH J = {H ALT IEH & » fEH
e HARZE - BlAE RSB L LIRS - &k
COVID-19 FRALRERIIT DhRE 25 T RE H A H:
I o SR 2-3 6 H U FFE DhEE
B FESEEAMEEE -

HE B8 5 16 55 1S e T P RS B g i
BB L ILIRIF RS - AR COVID-19 FFEE 1Y
s G BRGS0 o H A I e R R
R P Mg £2) B 3 S TR A I 3 A b s 0 ) I
fif; FLagk » ¥HY COVID-19 fHEG 2 ErE e
B o BLAb - BLAEELH 4G SR B L B AR A 43
o AFshREd L EE » -

COVID-19 5| EFHEEAVEE AR
ZH] COVID-19 Ji Y1435 H EL B A 1T 16 65
(s R HAIE T 2 1R SRR A B 2
P 97097 755 56 10 8 B 2 B 1 S SR 1 S 0
B A E E A ARG RS RS



COVID-19 ZAFHEsa kA2 R &

K2 B Y COVID-19 G IR Rk IG M BN ]
18 > B8 EHIE COVID-19 55 Jal g 8 & 8 $f
¥t COVID-19 #& FiHH (£ —) - COVID-19 /Y
1Y) 40 15 P11 9% 53 8¢ (Remdesivir, Molnupiravir,
lopinavir/ritonavir) ~ $ZFHEI Y (dDexametha-
sone ~ Tocilizumab ~ Baricitinib) ~ B £ §i §8
(Bebtelovimab) * EARFEFIZEY) (Acetaminophen)
(K)o FELIEHE COVID-19 [ £ 1) 7] {2 35
BEEY)Z LA ~ P ~ MR E T R H
FEAL o BRAM—LE2EY) H i) Ry BT IR G
SN 498 R R AR e DA B B B 5 B I 5 M S
It B COVID-19 B MEIT R B - 16 HGE
e G T ThRE HL 6 0 2L FREE i A 30 -

— ~ COVID-19 iR B EEM K B tkinge
Remdesivir (Veklury) & SARS-CoV-2 RNA-
dependent RNA polymerase (RdRp) HY#I ] 7 »
RARp ¥R HH R BB E E - fEERH LK
COVID-19 1 » £ 9% {8 F§ Remdesivir 1952
AE IR RS R (1 2 2k ) AST/ALT
B TR R A 10 £5 0 W HRAEEL
EFHR I o AW AST/ALT S2H 25
MR & 2 B2 COVID-19 #HRH - COVID-19 5 #%
MR R Z 8 AST/ALT SEH 2 n) 3 » 7 H Bl
JEAEER - EIERAIRA#A - HEEREES
A H A KRR B o BERR RS
HEBR'T ALT>5 £% ULN % » #§ ALT>5 £% ULN
BF /N LR BT DhRE - a1 40 ALT >
5-10 5 ULN HARER ~ ALT FHs e OFA 20
K - FFEIFH Remdesivir'! -
Nirmatrelvir-Ritonavir (Paxlovid) HH9 Nir-
matrelvir 7] JHET SARS-CoV-2-3CL & H 1Y 1E
4 (C3-like protease of SARS-CoV-2 » — K 53

&— : COVID-19 ;8%

441

HEELFTFEAYES ) » B Ritonavir 75 F A] Jik 4% Nir-
matrelvir YA + (5 FHAE RS A PR FF BE R IF AT
R EERTE M 2 A L B COVID-19
BHENEZE XK - A Nirmatrelvir-Ritonavir
figerh =2 CYP 3A4 G - KIhi HAM Bk
(Child-Pugh B) /BT EHEEMEH » ¥R Child-
Pugh C PR L B E N - 55— J5m -
Nirmatrelvir-Ritonavir F CYP3A FifF Il ] 7 - %
FA 1R EE MR HE CYPA3 (B BRIV ZEY) » Of A Nirma-
trelvir-ritonavir A3 EEEYIRIE 5 - 5590 -
ANA[EL CYP3A FFERIZEYOF FT » KT AT R
Nirmatrelvir {25 » BEURHEDIAEER - 18
149 55 1 28 F g€ > Nirmatrelvir-ritonavir
5 HBV FH%E Tenofovir FIIMIHEE ;& HCV %%
Glecaprevir/pibrentasvir I35 #EE » #0EE 52 [F] FF
58 o #F{# F Nirmatrelvir-Ritonavir HY 835 A HE
HiZ AST/ALT T ~ FFREGRAERAIEE - {5
pres ikt S U By

Molnupiravir & — % DY) - 7T HIH
SARS-CoV-2 Y #E#8d - fie 75 AR 48 B sl DI RE
BEE - J25 Tl - WHBRE L B
Molnupiravir FY%EE#5 » 1 Molnupiravir H
BRAREEYAS AR &R !

Bebtelovimab Fy 52 T % BEEZ "] Y T SARS
CoV-2 BLPRHLHE » FAVAHE COIVD-19 » AJKHE
EARFFAE I ] (/N RIR A By 7S K)o B S
JH- 45455 REL 3 ] DR A P T A FH A 28 i & - H
AT v B T HR G A B S AR R R} o LEE(E
o 22 IR e — /NI - HLEE RS U
JiE 31 o

— ~ COVID-19 Rz FHEIZEY)
Dexamethasone FIFAERE R COVID-19 &K

i ERREALEIHE (RREER R E AR NIV RGN 288 ECMO
Remdesivir or Dexamethasone with Remdesivir ~ Dexamethasone Dexamethasone

Nirmatrelvir/ritonavir or
Molnupiravir or
Bebtelovimab

Tocilizumab or Baricitinib if rapid

progression

With or without Remdesivir

Tocilizumab or Baricitinib if
<2 days of onset of ICU level

Tocilizumab or Baricitinib if <2
days of onset of ICU level care

care
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Y o {3 F Dexamethasone 8545 [#E A ZEY)
2%+ H BB [ 2 r2 16 i i B SE Y I R 1Y
BEY) o IR EIBE VAR B — LR LB -
o B e IR AR 38 M R 534k » J ]
P AT HE AL 2 HBsAg 51 HBV JR 3 1T &
FREAL o BIBE B &K et a7 e -
JRR i i 2 R (] P ) e R 5 P IR AT T 86000 = 00
I E#SM COVID-19 Sy g 2EY) » H—F

BRAR T+

B

T HIH] - Al HBsAg f& 1% / $1 HBe B st
171E HBV s M 2 s b il - [RIgE - SR
o PR R [ 5 e e e R T F Sy B s B
HBV MHBTLUE / Filts - AR B 01 51 R
ARTLE R FERG PR IE 303!
Tocilizumab FHRELE COVID-19 ilfi & B3 -

R EHY COVID-19 ¥ @ H &3 K I E
FORIF = YR 28 R K1~ (BLHE 1L-6) @ FHET#E %

R : COVID-19 &8s

Remdesivir (Veklury)
B 1K200mg - 52 RAIFE 3R
100mg ( FFIRIESS )

%5 1K200mg * ARE& K 100mg »
Fi 5 K - RUEERIRER] 10 K
( BFIRIEST )

Nirmatrelvir/ritonavir (Paxlovid)
300mg (2 Fr) /100mg (1 Fr ) &K
WX » £ 5 K (R )

Molnupiravir (Lagevrio)
800mg (4 1) FHFRFIK » F7## 5 K
(k)

Bebtelovimab
X 175mg
( FFAREST )

Dexamethasone
6mg * 48 10 K
( IR EER =SS )

IL-6 SZ RS 5
Tocilizumab(Actemra)

B 8mg/kg (<65 kg = 400 mg *
~90 kg = 600mg * >90 kg = 800mg
( FFIRTEST )

Janus kinase 1/2 #I1HI
Baricitinib (Olumiant)
K 4mg - £ 14 KX
(i)

E R 2 B COVID-19 B3 DITES
B E COVID-19 (fEARHERTR 7 KIA)

EAR M2 COVID-19
(COVID-19 JEARFERENED )

B R 2 B COVID-19 B3 LLFERS
B COVID-19 (FERHIEE 5 KA

B 2 B COVID-19 B3 LITERS
BB COVID-19 (JEARHER% 5 KA

FH A S Atk ] 75 SE 00 o B e o RS 4
COVID-19 & (GEIRHIER <7 KIA)
FARMFHZ COVID-19
FARAE SR SR~ NIV SRR 28

Z COVID-19 - HffH Dexamethasone

FARAE SR AR~ NIV SO 25
Z COVID-19 » Hf}fF Dexamethasone

* BETIFEhGERS eGFR -

* ZBEAESHERR ALT > 5 ULN -

* ALT > 10 ULN {2/ o

* (RS ER A BEET - A 7] 4F eGFR <
30mL/min FEEEH -

* MEBHEEEEYIFA B/ -

* B HITTALRERT eGFR -
* e GFR30~59mL/min JE7H & °
* eGFR<30mL/min FEEFEMEF -
* N A AR R -
* HIHEEEYIR B AR -
41 (Tenofovir B¢ Glecaprevir/pibrentasvir) °

* BT EIHERR eGFR -
* SR ST DU REFEE A & -
* SEWIBREEYIM ELAER] -

* R E DIRESEY IR -

* AT IR ES - M/ SR
FIEIIE -

* BRI E -

* BT DU REHRLEE -
* HBsAg/anti-HBc #&{Hll » HBsAg [ B 45
B TP FHZE -

* BEHIF e -

* HBsAg/anti-HBc ##3l - HBsAg F5 1% %
R THB I FHZE -

* REL JAKI BR &R -

* 21 BE Y ANC<2000/mm® » platelets
<100,000/mm’ » AST/ALT>5-10X ~ & &)
MERFERZ ~ B E L R -

ELHI eGFR ~ FFEhEE

eGFR<60mL/min Jik7 & o
eGFR<15mL/min NEEEERE -
HBsAg/anti-HBc #ifll * HBsAg [5G4 i35
HETEP 1% FHEE -

* RE anti-IL-6 Bi& I -

* SEF Y ANC<500/mm® » lymphocyte
<200/mm?

* % X *




COVID-19 ZAFHEsa kA2 R & 443

5 JERT 5 1 B B COVID-19 ¥ J& - Tocilizumab
FERIVE A R EIE A2 RS e AT 330 - 49
10-50% 5 A] HL2] AST/ALT ¥EREETHE » g
VIR AR YE - {5 AST/ALT b F158 B ik Al
Y o AST/ALT b7 i 7165 75 ZAF 1IR30 -
A e BIHIAIEITER » JRATRES [ HBsAg [5
T HBV SR R I R PG - S 0F A sa g4
HIBEYIR AT RES HBsAg [ / §t HBc Bk 5
B9 HBV Ji 3 1 I R P s AL RS - 558 HBV FH
B FHEE © 5340 » &% 10 5 A A TG Sl P I s % B A
R v [ [ BRET 8 (ANC) KR 2,000/mm3 H
% o 31

Baricitinib y& — i Janus 3 §§ (JAK) #]I ]
B AR IEREEEGR MR R - BT RIE
TERIAN » BB R I FH 1L SARS-CoV-2 JE #
EAM AR SR - HFEEREIERA R
HAERE 1% 19 B35 H B AST/ALT IERL % Lk
T BB R EMEE B - HiR g% HBY
WE R EE - JH S8R HBsAg 5 1% 8
= HBsAg & 1 /i HBcB5 M B & v i [
baricitinib 5 181 HBV FRELAHEE] 3132 -

HETIEMEIRNRE

FE A BE AL eS0T e ST T AP s RE B il T
THEE S H I R A2 COVID-19 iGN AE 2HE -
EANLL - ER AR T B R TR B EE )
FOH: 1 BE W5 - {7 Jf 25 Y1 B W I ThREdg & -
AR H B R R TR G - T R B
3% M 8 %7 > 41 Acetaminophen » NSAID »
Remdesivir » Lopinavir-ritonavir F1 Tocilizumab °
{56 P 2 B P e e I S 0 P e 7 K (A
" KA [ 2 AL A Tocilizumab) » 5 FEH#ETT HBV K
HCV Al 1 -

BIEMAHRAI COVID- 19 ERRE

COVID-19 JEkG% i 38 i 26 fa ik FR A HUE L
W B E R R RE ST — 23248 - B - PUR
4% » NSAID ~ Acetaminophen FI§14E R E G
Bl - COVID-19 WA BEY) IR v] BE R E UK
BN RS - BCHREMEREE &

A~ RS MRS ~ R R E B UTE e I o
HE °

T 12 1 I8 7 35 GG COVID-19 Ja g il
— MR BARMRL® - {H 1R T Y R R4
COVID-19 H¥ =YL (RR=2.8;95% CI:1.9-
4.0;P <0.001) » JGH 2 R A AHET RS BH # A
= (RR=4.6; 95% CI: 2.6-8.3; P<0.001)*>* » 534} »
18 1 I 96 9 1Y B 28 5 Rt B2 COVID-19 JRK 4
AYTEBRAHR 2% 0 KoL - BT R BB 2
COVID-19 % iiHYES » K COVID-19 B4
B - HATE @AY E IS mRNA & - B
RH A % B R e P B B P i+ 8 R EHE
PER B E L o (HE SRR
G R T B A s (B M P R AL - DS S
(Immunogenicity) #EER A7 » HY TSRS N
PR - 38 e BB ER IS 1 TR R TR BRI %
7] (booster) fiiF] 323 »

— ~ &1L

T B8 1t 52 35 2 8 = COVID-19 jk 4 f1
COVID-19 I RN @ A1 3 AR
R BRI B TR ACE2 2 B 2 S T A 1Y 58
& S » COVID-19 Jgk 4 v 3B BT 1 b 78 35 2%
A2 EBAIZEC - Wi IFE(L RS E
COVID-19 [ 430 [ 28 e o o M B 18 1 I D e
TEVE A TR BT - T v B ] S — A0 SR G
B R ® o TR AL Y B B S A B COVID-19 &
WINPT R AHRE] - FFRE(ERY COVID-19 RT3
f£ Child-Pugh A ~ B~ C 43 Al B 24% ~ 43%
63%*

FH A B 25 (b 85 = 59 COVID-19 3BT
2 B B M B E FE 5R A TE B COVID-19 K
gv s DUt i i ARV B iR 3 - vI5 58
JER R EGETE B o B B E TR L R
JESE FHEA TR SR -

FHA T EIG T IR E BTERA M VAR R A
BB T AL RS FEETT RUBR FRAL - BR
TREfE RGBS » AESE COVID-19
RUAT AR T I E R S BB E IR RE - B
JEEIAEE » DRSS IR TE R EE 2 -



444 RmE BRAG

— -~ eMREMEIT A

H B 25 #2 BER HBV (hepatitis B) B; HCV
(hepatitis C) 76 % & 34 1 EK 4 COVID-19 Y &
0 BN IE COVID-19 BF A AT FAR ) ml 4
IR - BB HBV 5L HCV Y COVID-19
B HBVEHCVINPUR BIG R IF AR
iE o fEMEESEY)AS A AERETEE T - nTHEAERR F
HBV AR Y (40 Tenofovir B Eentecavir) ¢
HCV DAA (HCV direct-acting antivirals) -1z 2%
Yy DB IER 3R - (H HOV B TERIGHET:
BT Rl R TR 2 — TSR K -
i HLB& COVID-19 fii 55 & 5 5537 25 1 A A (X1
+JE 2 (cytokine storm) tHRH « @E 1R H IR
7~ HBV BLHCV [k §197% 55 429 %1 1E 75 K 4
COVID-19 HiR IR R EHHHEIMNEITER » R
MM AREE S 1k DAA Y HCV R B35 BTk
TURTEEEYINI HBV G EE » WA e AR
5 FIE R RHIE R HEE S| COVID-19 FK k18
% - DU A B 0

£ COVID-19 H i FI%ALEEE K 1L-6 F5H1H
(0 Tocilizumab) FIREE G INIE 1 HBV &Y
g PG LA o [KIE - $1% HBV I B EE
A (A 8 L e - AN F LR EEY e Y6
H) o EHA I IL-6 F5HUHI (4 Tocilizumab) 5
- AL FE SRS T YR EEYI DI HBY HT
e (e

Ty B 18RRI COVID-19 B ZBH R/
Wf - TFHREEYIMHACER - B2 A Lopinavir-
ritonavir (Paxlovid) i COVID-19 f# » BEGAG
T HBV LARUR7EEEY) Tenofovir B, HCV DAA
AR ZEY) Glecaprevir/pibrentasvir (Maviret FC) °
Lopinavir-ritonavir (Paxlovid) 7] ¥4/l Tenofovir sz
Glecaprevir/pibrentasvir [liE R E - LB E
T e A EE R T

= BrEM T RE

BHAEE R BRI HE S 40-60g PR 15 B 1 52 3,
0 90% & IS E » 20-40% 354
LY A A B RE I 1 I 28+ 8-20% &1 3% 42 09K
PEAR R M REAE 0 - FA COVID-19 HifT AR
ik 2y R\ SR AR ik A B o BN N By o R

BRI HEH

Bl COVID-19 FitfTH#EATHY — IR FE R M -
A FE I LLBIHE 4.4% Kid B2 11.1% < 1
JNAIBFFE 3 B - COVID-19 FRATHAR - RS 1
FFRAERR A PR IR B B LT - 9k
5B Y PR % ] RE AT B B B COVID-19 JER LRy
JRBE o L6 SPGB B LS M
e AR A ACEHE R ~ BEREAIE M BA
&L COVID-19 T © -

E AR a RS o mARE . — 8 RiG
T8 ok TR W RS BT FE IR+ DL Benzodiazepines Ry
T B R RINERS G + B4 Disulfiram
Naltrexone 52 Acamprosate ° B T {4 & 15 /5 8&
Yioh » e R E R R & OFEAH BRI 3EY)
DI _F2EY8L COVID-19 G HESEY) Al 6 38 A1
F » %140 Lopinavir-ritonavir A~ 7] Bl & ff {# F
Disulfiram * 534} » 8 A Lopinavir-ritonavir 8%
25 Benzodiazepines %X HAER 4 -

s SEEREMERERRAT

JE 9 ¥ M BB i FF 28 (non-alcoholic steato-
hepatitis, NASH) & H 4 AST/ALT JHi5 » LH
5 ALT ° b1 - NASH B35 A 2 LR E
JCHEEAERE o BERERTE B RE COVID-19 Y JE R
Kl - (Kt » NASH /& % [ i % 2 COVID-19
YRR R - FE RN BRI #EET - 5 NASH #Y
B3 B 11-23%COVID-19 AL K 35-41% Jai
H COVID-19 Jik 48 [ +° - 68 NASH &+
fF1E B B COVID-19 FREITETE R » BlaiiE
-~ SRR ~ BEPRI ~ 18R Lo BEs ~ 181 Miis
(M~ 18 MR ZE R ) - Kl e VB A R
HIFZIE » NASH A 5 {552 B # COVID-19 Y&
JEUBGER7- 44

B A M R 58 & & 7 NASH 5| i & &
COVID-19 [y #i# » NASH B & v G2 K IE K
JE RN S AE #071 oz F 9 R Sy - SR BLAE B A
Ji (M1 AT M2) o [ #9 A S 17 - NASH B9 78 71
Pt m B IR 5 288 4 I I e v 11
TEER N T - 38 2 R E IR B B COVID-19 JE
AR - LA £F NASH 3 » ACE2 #K3E Y
B0+ COVID-19 JER 45 |8 i it (X th ATtk B

F} 184345



COVID-19 ZAFHEsa kA2 R & 445

FHA NASH A # 8 COVID-19 1Y JEkg » %
A I PSR THP S i LUEE S COVID-19 ©
gk > AETEE E T E NASH I EEEE f
= BEE IR 7-10% ;216 H VAL E - Foetiis
HEENZ UGS NASH FFIIREFIIF S ShRERI B K
TR - WG RIRIE HERELE COVID-19 J§EGL 46 -

4~ BEREMFR

B B S IE T2 (autoimmune hepatitis,
AIH) 5 P eI 26y - ErT7es i 5 e
P2 I ¢ R 3 fof P 08 P22 400 1) ) g Jek ¢ COVID-19
AEARIGIN - B 8ds 1k Ge B RE E 2L
AIH BEE R LAY - KRR 77
Bfi COVID-19 JERZIM Ik | SVl & -

HHYE A B e HIHTRI & 8 COVID-19
BT - HATEEA — —RSUaEEE 70 A7=E
&4 BHUR ATH $H COVID-19 1 8% 5 & BRI
AL ~ FACHRE - (H R s R R - ELRE
1B B4 11 58 2 FEI 1 A o v L T B 32 15
ATH 183 ¥ o {H AR FEHE H 68 FH A S ]
B (Prednisolone>10mg/day) * MMF ~ Thiopurine
Bl T COVID-19 J&RYAERE 4750

Y ATH A0 COVID-19 - JEMR#E COVID
JRGEH R AR T ~ A OHE ~ I SZ 4R R E R A
B RIEEY) G T 2B TIE LR EL - HEEY)
A BE Y E RS A9 7 1 BT AT ek ) o8 s T
WK COVID-19 AHER G #EHE - [FIRF P AIH 15
2 g o ¥ MEE IR SR E COVID-19 By B #
(Ban - MR ~ M EGFRE ) - AT
BN o BN EE COVID-19 B3 -
JHAR B 25 ATH 18 2% R BORE 28 i B (B4
PP B AL RE 3 B 2 A1 R e T e /& ) A1
{LFR%E - HIANED 25-50% Go5s N EUEIH & (40
Azathioprine) °

+=A
moafM

1E COVID-19 B35 il R iR o i vl L E
FFEhRE A E » HIFDIEE R IR COVID-19 Jgk 4
THERARE - 0] DUE Ry THIR B0 FIBT S B A5 Y
2% WA TR KRR ERIEM
TR S E ~ ARIMAR 2 B840 ~ M5 BiEEIn T

REfHRAE « BUZZEYRITER S - FFDIRERY 2
WA REE bR TRt e R EE
Ml EY) HEEE R E R 2 E
MR RBATI G - BIPMEMERTR RS - R
COVID-19 FYZRER LIRS M -5 B & B = » FF
ENFEEEE o BHEIE MR ST ohRE
JEHE R SEY) AR T E AR R - COVID-19 J65%
WAATHER -

il
AR SR 2 B2 AT AR 2 Y 2 8 Bl LR R ik 1

I

e

1.Atri D, Siddiqi HK, Lang JP, et al. COVID-19 for the car-
diologist: Basic virology, epidemiology, cardiac manifesta-
tions, and potential therapeutic strategies. JACC Basic Transl
Sci 2020;5(5):518-36.

2.0ran DP, Topol EJ. The proportion of SARS-CoV-2 Infec-
tions that are asymptomatic. Ann Intern Med 2021;174(9):
1344-5.

3.0chani R, Asad A, Yasmin F, et al. COVID-19 pandemic:
from origins to outcomes. A comprehensive review of viral
pathogenesis, clinical manifestations, diagnostic evaluation,
and management. Infez Med 2021;29(1):20-36.

4.Cohen PA, Hall LE, John JN, AB. R. The early natural
history of SARS-CoV-2 Infection: Clinical observations
from an Urban, ambulatory COVID-19 clinic. Mayo Clin
Proc 2020;95(6):1124-6.

5.Gosangi B, Rubinowitz AN, Irugu D, Gange C, Bader
A, Cortopassi I. COVID-19 ARDS: A review of imaging
features and overview of mechanical ventilation and its
complications. Emerg Radiol 2022;29(1):23-34.

6.Yang X, Yu Y, Xu J, et al. Clinical course and outcomes
of critically ill patients with SARS-CoV-2 pneumonia in
Wuhan, China: A single-centered, retrospective, observa-
tional study. Lancet Respir Med 2020;8(5):475-81.

7.Long B, Carius BM, Chavez S, et al. Clinical update on
COVID-19 for the emergency clinician: Presentation and
evaluation. Am J Emerg Med 2022;54:46-57.

8.0zkurt Z, Cinar Tanriverdi E. COVID-19: Gastrointestinal
manifestations, liver injury and recommendations. World J
Clin Cases 2022;10(4):1140-63.

9.Harapan H, Fajar JK, Supriono S, et al. The prevalence,
predictors and outcomes of acute liver injury among patients
with COVID-19: A systematic review and meta-analysis.
Rev Med Virol 2022;32(3):¢2304.

10.L1Y, Xiao SY. Hepatic involvement in COVID-19 patients:
Pathology, pathogenesis, and clinical implications. J] Med
Virol 2020;92(9):1491-4.

11.Kariyawasam JC, Jayarajah U, Abeysuriya V, Riza R, Senevi-



446 RmE BRAG

ratne SL. Involvement of the liver in COVID-19: A system-
atic review. Am J Trop Med Hyg 2022;106(4):1026—41.

12.Fara A, Mitrev Z, Rosalia RA, Assas BM. Cytokine storm
and COVID-19: A chronicle of pro-inflammatory cytokines.
Open Biol 2020;10(9):200160.

13.Zhang C, Shi L, Wang FS. Liver injury in COVID-19:
Management and challenges. Lancet Gastroenterol Hepatol
2020;5(5):428-30.

14.Kumar P, Sharma M, Kulkarni A, Rao PN. Pathogenesis of
liver injury in coronavirus disease 2019. J Clin Exp Hepatol
2020;10(6):641-2.

15.Zou X, Chen K, Zou J, Han P, Hao J, Han Z. Single-cell
RNA-seq data analysis on the receptor ACE2 expression
reveals the potential risk of different human organs vulner-
able to 2019-nCoV infection. Front Med 2020;14(2):185-92.

16.Nardo AD, Schneeweiss-Gleixner M, Bakail M, Dixon ED,
Lax SF, Trauner M. Pathophysiological mechanisms of liver
injury in COVID-19. Liver Int 2021;41(1):20-32.

17.Osterreicher CH, Taura K, De Minicis S, et al. Angiotensin-
converting-enzyme 2 inhibits liver fibrosis in mice.
Hepatology 2009;50(3):929-38.

18.Zheng KI, Gao F, Wang XB, et al. Letter to the editor:
Obesity as a risk factor for greater severity of COVID-19
in patients with metabolic associated fatty liver disease.
Metabolism 2020;108:154244.

19.Shi H, Wang W, Yin J, et al. The inhibition of IL-2/IL-2R
gives rise to CD8(+) T cell and lymphocyte decrease
through JAK1-STATS in critical patients with COVID-19
pneumonia. Cell Death Dis 2020;11(6):429.

20.Lagana SM, Kudose S, Iuga AC, et al. Hepatic pathology in
patients dying of COVID-19: A series of 40 cases including
clinical, histologic, and virologic data. Mod Pathol 2020;
33(11):2147-55.

21.Kumar MP, Mishra S, Jha DK, et al. Coronavirus disease
(COVID-19) and the liver: A comprehensive systematic
review and meta-analysis. Hepatol Int 2020;14(5):711-22.

22.Parohan M, Yaghoubi S, Seraji A. Liver injury is associated
with severe coronavirus disease 2019 (COVID-19) infection:
A systematic review and meta-analysis of retrospective
studies. Hepatol Res 2020;50(8):924-35.

23.Lei F, Liu YM, Zhou F, et al. Longitudinal association
between markers of liver injury and mortality in COVID-19
in china. Hepatology 2020;72(2):389-98.

24.Bernal-Monterde V, Casas-Deza D, Letona-Gimenez L, et al.
SARS-CoV-2 infection induces a dual response in liver func-
tion tests: Association with mortality during hospitalization.
Biomedicines 2020;8(9):328.

25.Liu Z, Li J, Long W, et al. Bilirubin levels as potential
indicators of disease severity in coronavirus disease patients:
A retrospective cohort study. Front Med (Lausanne) 2020;7:
598870.

26.Cai Q, Huang D, Yu H, et al. COVID-19: Abnormal liver
function tests. J Hepatol 2020;73(3):566-74.

27.Metawea MI, Yousif WI, Moheb I. COVID 19 and liver: An
A-Z literature review. Dig Liver Dis 2021;53(2):146-52.

28.Zhu X, Wang J, Du J, et al. Changes in serum liver function
for patients with COVID-19: A I-year follow-up study.

BRI HEH

Infect Drug Resist 2022;15:1857-70.

29.Lei P, Zhang L, Han P, et al. Liver injury in patients with
COVID-19: Clinical profiles, CT findings, the correlation of
the severity with liver injury. Hepatol Int 2020;14(5):733-42.

30.Gabrielli M, Franza L, Esperide A, et al. Liver injury in
patients hospitalized for COVID-19: Possible role of therapy.
Vaccines (Basel) 2022;10(2).

31.Marjot T, Eberhardt CS, Boettler T, et al. Impact of COVID-
19 on the liver and on the care of patients with chronic liver
disease, hepatobiliary cancer, and liver transplantation: An
updated EASL position paper. J Hepatol 2022;77(4):1161-
97.

32.Harigai M, Winthrop K, Takeuchi T, et al. Evaluation of
hepatitis B virus in clinical trials of baricitinib in rheumatoid
arthritis. RMD Open 2020;6(1).

33.Singh S, Khan A. Clinical characteristics and outcomes of
coronavirus disease 2019 among patients with preexisting
liver disease in the United States: A multicenter research
network study. Gastroenterology 2020;159(2):768-71.e3.

34.Moon AM, Webb GJ, Aloman C, et al. High mortality rates
for SARS-CoV-2 infection in patients with pre-existing
chronic liver disease and cirrhosis: Preliminary results from
an international registry. J Hepatol 2020;73(3):705-8.

35.Bakasis AD, Bitzogli K, Mouziouras D, et al. Antibody
responses after SARS-CoV-2 vaccination in patients with
liver diseases. Viruses 2022;14(2):207.

36.Luo D, Chen X, Du J, et al. Immunogenicity of COVID-19
vaccines in chronic liver disease patients and liver transplant
recipients: A systematic review and meta-analysis. Liver Int
2022:Online ahead of print.

37.Thuluvath PJ, Robarts P, Chauhan M. Analysis of antibody
responses after COVID-19 vaccination in liver transplant
recipients and those with chronic liver diseases. J Hepatol
2021;75(6):1434-9.

38. Willuweit K, Frey A, Passenberg M, et al. Patients with
liver cirrhosis show high immunogenicity upon COVID-19
vaccination but develop premature deterioration of antibody
titers. Vaccines (Basel) 2022;10(3):377.

39.Hamid S, Alvares da Silva MR, Burak KW, et al. WGO
guidance for the care of patients with COVID-19 and liver
disease. J Clin Gastroenterol 2021;55(1):1-11.

40.Testino G, Vignoli T, Patussi V, et al. Alcohol-related liver
disease in the COVID-19 era: Position paper of the italian
society on alcohol (SIA). Dig Dis Sci 2022;67(6):1975-86.

41.Gonzalez HC, Zhou Y, Nimri FM, Rupp LB, Trudeau S,
Gordon SC. Alcohol-related hepatitis admissions increased
50% in the first months of the COVID-19 pandemic in the
USA. Liver Int 2022;42(4):762-4.

42.Hu X, Sun L, Guo Z, Wu C, Yu X, Li J. Management of
COVID-19 patients with chronic liver diseases and liver
transplants. Ann Hepatol 2022;27(1):100653.

43.Yoo HW, Jin HY, Yon DK, et al. Non-alcoholic fatty liver
disease and COVID-19 susceptibility and outcomes: A
korean nationwide cohort. J Korean Med Sci 2021;36(41):
e291.

44 Mahamid M, Nseir W, Khoury T, et al. Nonalcoholic fatty
liver disease is associated with COVID-19 severity indepen-



COVID-19 ZAFHEsa kA2 R & 447

dently of metabolic syndrome: A retrospective case-control 48.Marjot T, Buescher G, Sebode M, et al. SARS-CoV-2 infec-

study. Eur J Gastroenterol Hepatol 2021;33(12):1578-81. tion in patients with autoimmune hepatitis. J Hepatol 2021;
45.Sohrabi Y, Reinecke H, Godfrey R. Altered cholesterol and 74(6):1335-43.

lipid synthesis mediates hyperinflammation in COVID-19. 49.Efe C, Dhanasekaran R, Lammert C, et al. Outcome of

trends Endocrinol Metab 2021;32(3):132-4. COVID-19 in patients with autoimmune hepatitis: An inter-
46.0’Gorman P, Norris S. Exercising in the COVID-19 era: national multicenter study. Hepatology 2021;73(6):2099-

Implications in non-alcoholic fatty liver disease (NAFLD). 109.

BMJ Open Gastroenterol 2021;8(1):¢000568. 50.Efe C, Lammert C, Tascilar K, et al. Effects of immunosup-
47.Floreani A, De Martin S. COVID-19 and autoimmune liver pressive drugs on COVID-19 severity in patients with

diseases. J Clin Med 2022;11(10):2681. autoimmune hepatitis. Liver Int 2022;42(3):607-14.

Hepatic Involvement and Care of
COVID-19 Infection

Ding-Yu Chang', Po-Han Chen?, Chun-Sheng Chen', and Yen-Chun Peng?34

Division of Chest Medicine, Department of Internal Medicine,
2Division of Gastroenterology, Department of Internal Medicine,
Taichung Veterans General Hospital Chiayi Branch;
3Division of Gastroenterology, Department of Internal Medicine,
Taichung Veterans General Hospital;
4National Yang Ming Chiao Tung University

In these 3 years, coronavirus disease 2019 (COVID-19) has spread throughout the world. Although the primary
infection sites of COVID-19 infection are airway and lung, plenty of case series had showed there was various
organs involvement. As for hepato-biliary system, accumulative studies have revealed abnormal liver functions were
frequently found in patient with COVID-19. Besides, those abnormalities were more in patient with severe COVID-19.
This finding suggested that abnormal liver function might be one of the poor prognostic factors. The hepatic injury in
patient with COVID-19 might be caused by direct virus invasion, systemic inflammatory reaction, systemic hypoxia,
abnormal coagulation, injured endothelium, and iatrogenic cause. Taiwan is a chronic liver disease endemic area,
and the impact of hepatic injury of COVID-19 should not be ignored. In this article, we also describe the correlation
between abnormal liver function and the severity of COVID-19. The mechanism of hepatic injury and the manage-
ment of chronic liver disease in patient with COVID-19 are also mentioned. (J Intern Med Taiwan 2022; 33: 436-447)



