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Abstract

BACKGROUND

Abnormal liver function is frequently present in
patients with coronavirus disease-2019 (COVID-19),
and the reasons for abnormal liver function are still
largely unknown. In the present study, we performed a
retrospective analysis of COVID-19 cases to identify the
risk factors for liver injury.

AlM
To identify the risk factors for COVID-19-related liver

injury.

METHODS

One-hundred patients with confirmed COVID-19 who
were hospitalized at Huoshenshan Hospital between
February 4 and February 29, 2020 were included. Basic
information and laboratory parameters (liver function
tests) were collected and analyzed.

RESULTS

Of the 100 COVID-19 patients included, 54% were
male and 46% were female. The average age was 59.89
* 13.07 years. The patients had clinical manifestations
of fever (81%), cough (64%), and limb fatigue (52%) at
preadmission. Abnormal liver function was observed in
38 patients, including elevated alanine aminotransferase
(ALT; 28 patients), aspartate aminotransferase (AST; 10
patients), and gamma-glutamyl transferase (GGT; 20
patients). Patients who had elevated ALT, AST, or GGT
were significantly more often present in male patients
(P <0.001, P =0.006 and P < 0.001, respectively). There
was no statistical difference in liver function parameters
between patients who received and did not receive
prehospital treatment.
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CONCLUSION
Abnormal liver function is more likely to be observed in
male patients with COVID-19.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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. AR FE A, BATRIL S ECOVID-19 455 1) -1l
HFIOREFEFR(ALT. AST. y-GGTHIEH & )3 I
N L, B B 1 R 5 R BC O VID-194H S8 F T R
Wi, A FLEE R, #—PUEst T{ECOVID-19%if2
Hh 53 P (R 1 T e B TR AR B, A
TEEPR IS B S L (1) I3 HH R 0 28] v R 2Rk 1) 98 i (A
FILIB, IFN v, IPI0OAIMCP1; 5 A&HENICURIEE B
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B & HEINRSINEEREHIEERMERERIH

& 1 100BIET RTINS B E N —RIBRER

SH #HE
M3/ 54/46
FiS(mean + SD, 25) 59.89 + 13.07
SERAEET) 37/63
B WRRSE(E/TT) 8/92
FERRINARE(E/TT) 3/98
MBS/ D) 2/98
MEERE/ER) 65/35
NSRS SN E/T) 63/37
NBERICPARESA B (B/TT) 50/50
RINEB/TT) 81/19
ZBRE/TT) 64/36
Z(BEI7T) 52/48
15 (E/7T) 5/95
SRERARARN T4 (<2 x 10%/L=2 x 10%L) 90/10
ALT (<40/>40 1U/L) 72/28
AST (<45/>45 |U/L) 90/10
TBIL (<21/>21 umol/L) 94/6
y—=GGT (<60/>60 IU/L) 80/20
ALP (<125/>125 IU/L) 93/7
LDH (<250/>250 1U/L) 85/15

ALT: AR ESRES; AST: XXM ERRE; TBIL: DB X, y-GGT: -SRI, ALP: WiMEERES; LDH: SLERSES.

AHECES, NICUMHAE B34 L3S H 4$5E R T GCSF, 1P10,
MCP1, MIPIAFITNFaff) RIA 7K 5 5. $#7~COVID-19
PR 175 71 EELME 2 AT RE S ATLAAR 1) 20 VA 0%, [T, 3K
ATTHEDNAE BT BTt PR s 23 e R v, 55 1k S L 5
WU I 5 1) s JOBE, 5] SRR 488 1) 98 E BRI 7 43, MR
SEURAT BI04, 36T 5] G A A FAR AT AR 045 4.
COVID-19 HHT&A A UBIPUREELAY), Bl
RIFEE I RAZ W77 R AT L)Y BT i o-T
P RICIRH/AFEA S . FIE Ak ol g S A
BTLE 2 /R, R W 2 S W] B F R 2. FEAR IR
T 100051 H g T, 66% 1 £ N B Bl &4 11 AR BT EL
% IR B Al T A HUR BRI, 50% ) B N B A
IR I S A8 T R B R S v 2. S T PUR &4
a-THE . EILAH/AFELR S FIEFHA, B2

Z—, MITREH— P TIRE.

PATAR BT, FE—EFEEE BB T COVID-194H
RIFThRediss RS K 2, BA— & 2% 5 L. SR,
W SRR A ARG R, EOVE A O, AN RArrE
W e R dm . 3E— 0 1 2 O KB R RAR 5T, ]
SEVEYH 1 [ B C O VID-19AH I T Th RE 473 11 AU PH 2%,
PRI E COVID-194H 5 - Dh e din A B Ve SR u e £t
BN RS ERS KA.

s ERTR, AP R R, BB EE S HH
COVID-19/HC I D Reits, 23 vEI-4mth vl GeA &
COVID-194H ¢ FF Ty Re45 4 1) 1= 2 J5 IR 3 B e R s 2
e BRI H L S EBUT, 1) ZEE— PRI

IR R T RESRRIFSIAERGUC, BRI B
COVID-19tH KT Re A v Re S 4 IER R R NAE
S RERNMHFRER R, DRPURSELMAbR EREE

2y 5 DhReiitn 2 Mg 2 5, H O RbUs 2
Vi) B LA LTI R LE ) 58 151(33.33% vs 18.92%),
IR A R 2 iR I A LT 5 ) b9 1 288 v 1 R IR
HHRZGEH.(32% vs 24%). FE T AU FURE A f R 1, 254
PEFFH475 2 75 N COVID-194H & T Th REA475 1) 35 B R K]

Baishidenge  WCJD | https:/ /www.wjgnet.com

694

B e R B3 48 (coronavirus disease-2019, COVID-19)
Fe BT 1 ek R B R G 1 A — Tl T 2R R e M
COVID-19BR BRI R Z 1. TSRS, 5
PRI T DhRES M. COVID-19:83% th I ThResi ik
HERLN14.8%-53%, EERINNAR DI
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BoR 5. U EINRSIMEEEH IR AR I

® 2 PIHEBNASMKEEASRSEEBBIX1RaRSERBIBRENER 1 (%)

ALT (IU/L), IEESBE: 7-40 AST (IU/L), IEESEE: 7-45

<40 >40 - FE <45 >45 s FE

143l
3] 29 (53.70) 25 (46.30) 19.493 < 0.001 44 (81.48) 10 (18.52) 7.519 0.006
158 43 (93.48) 3(6.52) 46 (100) 0(0)

e
=60% 47 (74.60) 16 (25.40) 0.572 0.449 57 (90.48) 6 (9.52) 0.000 1.000
<60% 25 (67.57) 12 (32.43) 33(89.19) 4(10.81)

SIERSE
= 27 (72.97) 10 (27.03) 0.028 0.868 33 (89.19) 4(10.81) 0.000 1.000
7o 45 (71.43) 18 (28.57) 57 (90.48) 6 (9.52)

BIVFRRSE
=) 6 (75.00) 2 (25.00) 0.000 1.000 8 (100) 0(0) 0.136 0.712
7c 66 (71.74) 26 (28.26) 82 (91.11) 10 (8.89)

FEIRIRIRSE
a 2 (66.67) 1(33.33) 0.0000 1.000 2 (66.67) 1(33.33) 0.153 0.696
Vi 70 (72.16) 27 (27.84) 88 (90.72) 9(9.28)

PR SE
B 2 (100) 0(0) 0.0092 0.924 2 (100) 0(0) 0.000 1.000
7 70 (71.43) 28 (28.57) 88 (89.80) 10 (10.20)

NEER
= 49 (74.24) 17 (25.76) 0.484 0.487 59 (89.39) 7(10.61) 0.000 1.000
F&8 23 (67.65) 11 (32.35) 31(91.18) 3(8.82)

NSRS AN
= 42 (66.67) 21 (33.33) 2.402 0.121 56 (88.89) 7(11.11) 0.019 0.89
7o 30 (81.08) 7 (18.92) 34 (91.89) 3(8.11)

ABZRIPARZIA A
B 34 (68.00) 16 (32.00) 0.794 0.373 44 (88.00) 6 (12.00) 0.444 0.505
Vi 38 (76.00) 12 (24.00) 46 (92.00) 4 (8.00)

S
= 56 (69.14) 25 (30.86) 1.735 0.188 71 (87.65) 10 (12.35) 1.415 0.234
7o 16 (84.21) 3(15.79) 19 (100) 0(0)

ZIR
= 45 (70.31) 19 (29.69) 0.251 0.616 59 (93.65) 5 (6.35) 0.391 0.532
7o 27 (75.00) 9 (25.00) 31 (86.11) 5 (13.89)

=7
= 41 (78.85) 11 (21.15) 2.519 0.113 46 (88.46) 6 (11.52) 0.04 0.841
7o 31 (64.58) 17 (35.42) 44 (91.67) 4(8.33)

B5
a 3 (60.00) 2 (40.00) 0.010 0.919 3 (60.00) 2 (40.00) 2.339 0.126
7o 69 (72.63) 26 (27.36) 87 (91.58) 8(8.42)

WEEABIENTEN
<2x10%L 63 (70.00) 27 (30.00) 0.931 0.334 81 (90.00) 9 (10.00) 0.000 1.000
=2 x10°/L 9 (90.00) 1 (10.00) 9 (90.00) 1 (10.00)

MBI IERSRE: 2-4 x 109L. ALT: REREEREE; AST. X IREREERBE.
(alanine aminotransferase, ALT)FI K[ A RIREILE L8l

lfi(aspartate aminotransferase, AST)42 T, SR, COVID- 193 T L REF 8w WL, HJRRANE. IR
COVID-19#H [ FF D RE A% TN LI AN L5 4E. COVID-19E35 FF Thae it el R & BA -+ E 1
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B1R, . SRS B EHIIRMBBMERER DI

*® 3 FIFHEBINASIMKEE SRR RERIBRIANER, 1 (%)

y=GGT (IU/L), IEESEE: 10-60

ALP (U/L), IEESEE: 45-125

2, 2,
<60 >60 a PR <125 >125 a FE

1431
2| 36 (67.67)  18(33.33) 13.043 <0.001 49 (90.74) 5 (9.26) 0.321 0.671
54 44 (95.65) 2 (4.35) 44 (95.65) 2 (4.35)

S
>60% 51(80.95) 12 (19.05) 0.097 0.756 59 (93.65) 4 (6.35) 0.000 1.000
<60% 29 (78.38) 8(21.62) 34 (91.89) 3(8.11)

SIIERSE
= 31 (83.78) 6(16.22) 0.526 0.468 34 (91.89) 3(8.11) 0.000 1.000
7 49 (77.78) 14 (22.22) 59 (91.89) 4 (6.35)

B LFERRSE
= 7 (87.50) 1(12.50) 0.008 0.927 8 (100) 0(0) 0.008 0.931
7 73(79.35) 19 (20.65) 85 (92.39) 7(7.61)

FERARSE
= 3 (100) 0(0) 0.0210 0.883 3(100) 0(0) 0.000 1.000
7 77 (79.38) 20 (20.62) 90 (92.78) 7(7.22)

BEBs S
= 2 (100) 0(0) 0.000 1.000 2 (100) 0(0) 0.000 1.000
7 78 (79.59) 20 (20.41) 91 (92.86) 7(7.14)

WAL=
= 56 (84.85) 10 (15.15) 2.852 0.091 61 (92.42) 5 (7.58) 0.000 1.000
Ez 24(70.59) 10 (29.41) 32 (94.12) 2 (5.88)

NeRITURSZIN A
5 50 (79.37)  13(20.63) 0.043 0.836 58 (92.06) 5 (7.94) 0.005 0.942
x 30 (81.08) 7 (18.92) 35 (94.59) 2 (5.41)

NSRS ARZIN A
S 38(76.000 12 (24.00) 1.000 0.317 44(88.00)  6(12.00) 2.458 0.117
x 42 (84.00) 8 (16.00) 49 (98.00) 1 (2.00)

R
5 64 (79.01) 17 (20.99) 0.037 0.848 74 (91.36) 7 (8.54) 0.688 0.407
7 16 (84.21) 3(15.79) 19 (100) 0(0)

ZIR
5 54 (84.38) 10 (15.62) 2.127 0.145 58 (90.63) 6(9.37) 0.694 0.405
7 26(72.22)  10(27.78) 35 (97.22) 1(2.78)

=7
5 45 (86.54) 7 (13.46) 2.895 0.089 50 (96.15) 2 (3.85) 0.800 0.371
7 35(72.92)  13(27.08) 43(89.58)  5(10.42)

&5
A5 4 (80.00) 1 (20.00) 0.000 1.000 5 (100) 0(0) 0.000 1.000
7 76 (80.00) 19 (20.00) 88 (92.63) 7(7.37)

MEEZBIE TR
<2 x109L 71(78.89)  19(21.11) 0.174 0.667 83 (92.22) 7 (7.78) 0.068 0.794
=2x107/L 9 (90.00) 1 (10.00) 10 (100) 0(0)

SHEABIE TEUEES0E: 2-4 x 10%L. y-GGT: SEBIEIES; ALP: TBiEAES.

PSR S, — 7 T AT DU AAZ B T/, 55— J71H
NS B iR TR AL B IR (KA.

Eoat g =l

AHIEFE [H AT T 100651COVID-19 8 F IR R L, B
TEIRZ COVID- 191K D Rei 0 i) el R 2. BEAEHF
FUR IS 1 5 G ReRm 2, JF B 5 R RN
HORE. TEABE T, FRATTIN AR B 5S35 5 I 2
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REFAD. R — 2D IRR T T 5 G R R 55 & 51
IS RES (70 TR, S R R IR o 25 1 R A B v B
A EZHR AR L

a0

AT EEZE R 1006ICOVID-19 823 IR IR BR), 25T
B e, SRHSPSS 17.048 tHR AT Gt 4 #r. i
2RI I R R IEAE A b 5 & D REFRAR IR OC R,
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BoR 5. U EINRSIMEEEH IR AR I

® 4 RINFEERRBMKEE DIRIENIBRSERENEE, 1 (%)

TBIL (umol/L), IEESBE: 0-21 LDH (IU/L), IEESEE): 120-250

<21 521 s B <250 5250 s FE

1431
8 49 (90.74) 5 (9.26) 1133 0287  43(79.63)  11(20.37) 2.655 0.103
pog 45 (97.83) 12.17) 42 (91.30) 4(9.70)

Fhe
=602 61 (96.83) 2(3.17) 1.246 0264  53(84.13) 10 (15.87) 0.102 0.750
<60% 33(89.19) 4 (10.81) 32(86.49)  5(13.51)

SIIERSE
A 36 (97.30) 1(6.70) 0.394 0530  31(8378)  6(16.22) 0.068 0.794
% 58 (92.06) 5 (7.94) 54(85.71)  9(14.29)

BIVRRSE
= 8 (100) 0(0) 0.000 1.000 8 (100) 0(0) 0522 0.470
% 86 (93.48) 6 (6.52) 77(83.70) 15 (16.30)

FERAIRE
A 3(100) 0(0) 0.000 1.000 2 (66.67) 1(33.33) 0.007 0.935
% 91 (93.81) 6(6.19) 83(8557)  14(14.43)

BB S
= 2 (100) 0(0) 0.000 1.000 2 (100) 0(0) 0.000 1.000
% 92 (93.88) 6(6.12) 83(86.46) 15 (13.54)

WL
= 63 (95.45) 3 (4.55) 0.167 0683  56(84.85) 10 (15.15) 0.003 0.953
izt 31(91.18) 3(8.82) 29(85.29)  5(14.71)

NSREIT RSN A
= 58 (92.06) 5(7.94) 0.394 0530  54(8571) 9 (14.29) 0.068 0.794
% 36 (97.30) 1(2.70) 31(8378)  6(16.22)

NSRRI AR ZNA
= 47 (94.00) 3 (6.00) 0.000 1.000  41(82.000  9(18.00) 0.706 0.401
% 47 (94.00) 3 (6.00) 44(88.00) 6 (12.00)

RN
= 77 (95.06) 4 (4.94) 0.149 0699  67(8272)  14(17.28) 0.929 0.335
% 17(89.47)  2(10.53) 18 (94.74) 1(5.26)

IZI
a 60 (93.75) 4 (6.25) 0.000 1.000  55(88.71)  9(11.29) 0.123 0.726
% 34 (94.44) 2 (5.56) 30(83.33)  6(16.67)

=7
= 51(83.33)  1(16.67) 1.864 0172  43(8269)  9(17.31) 0.452 0.501
% 43(89.58)  5(10.42) 42(87.50) 6 (12.50)

B5
S 5 (100) 0(0) 0.000 1.000 4(80.00) 1 (20.00) 0.000 1.000
% 89 (93.68) 6 (6.32) 81(85.26) 14 (14.74)

SREEABAE TR
<2x 10°L 84 (93.33) 6 (6.67) 0.02 0888  76(84.44) 14 (15.56) 0.000 1.000
=2 x10°/L 10 (100) 0(0) 9 (90.00) 1 (10.00)

BRI TEESSEE): 2-4 x 10%L. TBIL: SABLIZ; LDH: 3 fain=E5.
foalisg 324 transferase, y-GGT)~ A P i ER R T v (149 EL 23 451

HERTIRFRAE, BATRIALT. ASTREF-EME  H20%M7%, SR ETH & ELEIN6%. Bt EEFE S
155 7 N28%F110%, 7+ A BE#% kB (gamma-glutamyl  HILALT (P<0.001). AST (P = 0.006)F1y-GGT (P<0.001)
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