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[ Abstract | Objective To describe the clinical characteristics of liver and kidney injuries and
investigate its effect on the severity and mortality in the COVID-19 patients. Methods A total of 3 548
patients diagnosed with COVID-19 but without liver and kidney diseases admitted in the Huoshenshan
Hospital, Jinyintan Hospital and Taikang Tongji Hospital from February 4, 2020 to April 16, 2020 were
recruited in this study. Their clinical data were extracted from medical database, including general

information, clinical features, laboratory results and outcomes such as death were collected and analyzed.
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SPSS statistics 23. 0 was used to perform the statistical description and analysis. Results Among the 3 548
patients with COVID-19, 875 (24.7%) cases were severe illness and above and 91 (2. 6%) died during
hospitalization. The proportions of the patients with higher alanine amiotransferase ( ALT ), aspartate
aminotransferase (AST) and creatinine (Cr) were 14. 6% (513/3 548), 3.4% (119/3 548) and 2. 8%
(101/3 548), respectively. Compared with the patients with normal ALT, AST and Cr, the patients with
elevated ALT did not have a significantly increased risk of severe illness or death ( P>0.05) , and the risk of
severe illness and death was significantly increased in those with elevated AST and Cr (P<0.05). The risk of
severe disease was 2. 32 times (95%CI; 1.73-3.10) and 11. 40 times (95% CI. 2.36-54.98) for those
with single or both liver and kidney injuries, and the risk of death was 5.21 times (95% CI; 3.10-8.75)
and 13.53 times (95% CI; 2. 76-66. 32) for those with normal liver and kidney function, respectively.
Logistic regression analysis indicated that after independent factors related to severe illness and death screened
out as correction factors, the risk of severe illness and death was 1. 612 times (95% CI.1.17-2.22) and
2.907 times (95% CI; 1.61-5.24) of patients with liver or kidney injuries when compared with those with
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normal function, respectively. Conclusion

The COVID-19 patients with liver and renal injuries have a

significantly increased tendency to become severity and mortality, and should undergo early intervention.
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H ) COVID-19 5 A0 LG, AST Jt 51 19 28 35 & AE JE
[OR(95%CI) ;2. 88(1.57-3.32) ] FIBET-[ OR(95%
CI): 4.76(2.52-8.99) | M X 1 B 7t 5 Cr iE
H ) COVID-19 £ 5 4 Lb, Cr & 1Y 8 & & A JE
[OR(95%CI) :2.87(1.93-4.27) ] FIBET-[ OR(95%
CI):5.75 (3.02-1093) ] )RSt 1) 25 T4 5 o

JH B8 ZhRE 154 FH B DI RE A 40 % i A L E
P RUIS: 43 53] 2 5 ) BB OE B Y 2. 32 4% (95% CI
1.73-3.10) 1 11. 40 £%(95%CI ;2. 36-54.98) , k£
ST XU 49 o) 2 IS D g & /) 5. 21 4% (95%
CI:3.10-8.75) 1 13. 53 4% (95%CI ;2. 76-66. 32) , I,
*£2,
2.4 KR4 4E COVID-19 % & o I B 2 s 544 69 &
LX)
M5 AST 1 Cr & & T+ mFF COVID-19 83543

JHE DHRELE 5 S B TR 5 - B Th R #ifs 3 41,
ANTRVRAAE A HH B D READ 475 & A 15 A — 2 1 25
S R B AR >60 % A9 I A AR |
CRP Fhi Al CKMB i SRR B8 b 0 B D Re A=
P30 ) 525 B D BB IE Y A (P<0.05)
W 3,
2.5 MBS aen iz T w5 £ COVID-19 & %

8948 %A

3 548 f§i) COVID-19 &, B AE M LA b3 4] 875
Bi(24.7%) , LATEAE N A 2, R #. & Logistic [1]
VA 39 4 ERE A 37 A O PR 2R (B AR I AR v
I DRI g e | 25 0 WBC S5 r s 40 ) 46 Xof
{ELSEH I0R B 40 i 2 X 5 IR 41 % 5% VHGB [
fIK 18R 5% . CRP J} & . CKMB F} 5 45 ) /E M 1% IE
HZE BT IE, A4 BT I 55/ F0 B 363455 5 JERE &
A A G

H1 3¢ 4 AT UL, 2R 45 A IE AR i LR 00 | If PR 2 3
RS % W AR BRfE (Model 3) |, JHFECE THREM 309 A
T EEE & AR 1 XU 2 B D AR AR R AR 1. 612 %
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AST/U - L™ <60 3429 3350 79 27.857 <0.001 1 2604 825 19.961 <0.001 1
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Cr/pmol - L7' <111 3447 3368 79 36.106 <0.001 1 2620 827 29.248 <0.001 1
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%3 FEYHE COVID-19 EEhpFf S
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izt A1t IEH FFEE—4i RS X PE
(n=3548) (n=3337) (n=202) (n=9)
e ’s 1 824(51.41) 1 749(95. 89) 72(3.95) 3(0.16) 22.621 0. 000
i 1 724(48.59) 1588(92.11) 130(7.54) 6(0.35)
AW % <60 1 684(47.46) 1.597(94.83) 86(5.11) 1(0.06) 6.914 0.032
>60 1 864(52.54) 1 740(93.35) 116(6.22) 8(0.43)
zh ¥ 1 789(50. 42) 1 677(93.74) 105(5.87) 7(0.39) 2.928 0.231
H 1 759(49. 58) 1 660(94.37) 97(5.51) 2(0.11)
PRI/ C <37 1 276(35.96) 1202(94.20) 71(5.56) 3(0.24) 0. 090 0.956
>37 2 272(64.04) 2 135(93.97) 131(5.77) 6(0.26)
15 1M £/ mmHg ¥ 2 637(74.32) 2 502(94. 88) 128(4.85) 7(0.27) 13.531 0.001
H 911(25.68) 835(91.66) 74(8.12) 2(0.22)
WE PRI o 3 225(90. 89) 3041(94.29) 175(5.43) 9(0.28) 5.557 0. 062
H 323(9.10) 296(91. 64) 27(8.36) 0(0)
S J 3417(96.31) 3218(94.18) 190(5. 56) 9(0.26) 3.366 0. 186
H 131(3.69) 119(90. 84) 12(9.16) 0(0)
fili 3 e ¥ 3390(95.55) 3 195(94.25) 188(5.55) 7(0.21) 9.900 0. 007
H 158(4.45) 142(89. 87) 14(8.86) 2(1.27)
AT X 1242(35.01) 1 155(92.99) 82(6.60) 5(0.40) 4.671 0.097
H 2 306(64.99) 2 182(94.62) 120(5.20) 4(0.17)
% 9% ¥ 3 106(87.54) 2921(94.04) 177(5.70) 8(0.26) 0.016 0.992
H 442(12.46) 416(94.12) 25(5.66) 1(0.23)
T ) e X 2 710(76.38) 2 568(94.76) 138(5.09) 4(0.15) 12. 980 0. 002
H 838(23.62) 769(91.77) 64(7.64) 5(0.60)
it ey X 2 829(79.74) 2 664(94.17) 159(5.62) 6(0.21) 1.101 0.557
H 719(20.26) 673(93.60) 43(5.98) 3(0.42)
W% X 3539(99.75) 3 328(94.04) 202(5.71) 9(0.25) 0.571 0.752
H 9(0.25) 9(100. 00) 0(0) 0(0)
ng i X 3469(97.77) 3262(94.03) 198(5.71) 9(0.26) 0.268 0.875
H 79(2.23) 75(94.94) 4(5.06) 0(0)
[iGEn X 3511(98.96) 3302(94.05) 200(5.70) 9(0.26) 0.101 0.951
H 37(1.04) 35(94.59) 2(5.41) 0(0)
W5 T 3359(94.67) 3 159(94.05) 191(5.69) 9(0.27) 0.512 0.774
H 189(5.33) 178(94. 18) 11(5.82) 0(0)
ARHR ¥ 2 601(73.31) 2 447(94.08) 149(5.73) 5(0.19) 1.472 0.479
H 947(26.69) 890(93.98) 53(5.60) 4(0.42)
WBC/10° - L™ 3.6~9.5 3 159(89.04) 2 983(94.43) 174(5.51) 2(0.06) 83.446  <0.001
<3.6 162(4.57) 155(95. 68) 7(4.32) 0(0)
>9.5 227(6.40) 199(87.67) 21(9.25) 7(3.08)
PR A X R (%) 1.8~6.3 3 025(85.26) 2 872(94.94) 151(4.99) 2(0.07) 71.745  <0.001
<1.8 183(5.16) 170(92.90) 13(7.10) 0(0)
>6.3 340(9.58) 295(86.76) 38(11.18) 7(2.06)
WREAIM LA ST 3 (%) 1.1~3.2 2 679(75.51) 2 559(95.52) 117(4.37) 3(0.11) 46.595  <0.001
<l.1 825(23.25) 737(89.33) 82(9.94) 6(0.73)
>3.2 44(1.24) 41(93.18) 3(6.82) 0(0)
HGB/g - L™ 135~175 1 145(32.27) 1 088(95.02) 56(4.89) 1(0.09) 3.925 0. 141
<135 2 403(67.73) 2249(93.59) 146(6.08) 8(0.33)
pLT/10° - L7 125~135 3 113(87.74) 2 938(94.38) 169(5.43) 6(0.19) 35.646  <0.001
<125 177(4.99) 151(85.31) 23(12.99) 3(1.69)
>135 258(7.27) 248(96. 12) 10(3. 88) 0(0)
JH£1 2/ wmol - 17! <26 3 471(97.83) 3277(94.41) 188(5.42) 6(0.17) 64.905  <0.001
>26 77(2.17) 60(77.92) 14(18.18) 3(3.90)
CRP/mg - L™ <4 2 216(62.46) 2 138(96. 48) 78(3.52) 0(0) 67.648  <0.001
>4 1 332(37.54) 1.199(90.02) 124(9.31) 9(0.68)
CKMB/U - L™ <24 3226(90.92) 3049(94.51) 172(5.33) 5(0.15) 22.611  <0.001
>24 322(9.08) 288(89.44) 30(9.32) 4(1.24)
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3 548 f4i] COVID-19 & v AF B BRI ZE T 91 4]
(2.6%), DAEBEHIMISET: I AR &, R H R &
Logistic 5] 5§75 H 58 1= 19 2 57 A0 56 PR 2 (AL HE AR % |
BT W R A £ A R | v P 4 4 o) {1 S
H K EL A0 A 4 HE S L &R 7R CRP T = 4
BRI Z 32 AT E , LA S B IF sl AN 405 5
FET- KA AH I

WM 5 PR, B LA IEARH FEREE G R R
S S u 2 W45 B J5 (Model 3) |, 885 2 RE 45 43 1)
TR A AT B 3 ) B2 T 1% KU, 2 )5 2 e AE 8 A
[ 2.907 £ (95%CI: 1. 612-5.242) {H & % BT &
IR 451 05 £ E & A AR B W ) A6 T KURS: B 3 T &

[P=0.555,0R(95%CI) :0.552(0.077-3.967) ], f#
HSIZA AR BN X,

3 i

AT RE— DA R BRAY, RGERE COVID-19
B T D RE IR (ALT (AST  Cr) (il PREFAE , I
ST AOCHE bR RFAE 5 COVID-19 J8 35 BOAE AL £ B Y]
(A58 T A S KU, B BF TS o 45 58 7, ALT T i 19
COVID-19 B A AFAEMSE T KBS 5 ALT 1EH Y
SBHE A LI T ;10 AST (Cr JHig 9 COVID-19 i}
#45 AST Cr IE# B # A L, & AR BUAE FIBE T2 19 XU
P25 Tk (P<0.05) 5 JIF el B 451 475 9 COVID-19 i
H B AER>60% G IF L SO L CRP

x4 HHERGREELZENMIBERER (n=3548)

OR 1 95%CI

R AEAR B S.E Wals Sig. Exp (B)

FBR TBR

R IEHEE IEH 40.777 <0. 001
Bk B0 1 0. 841 0.148 32.062 <0.001 2.318 1.733 3.101
TS 45 15 2.433 0. 803 9.187 0. 002 11.397 2.363 54.975

Model 1 E# 35.996 <0.001
S8 B0 0.834 0.154 29.492 <0.001 2.303 1.704 3.112
JFEFE R4 2.139 0.815 6. 886 0. 009 8.492 1.718 41.969

Model 2 EH 27.909 <0.001
RS0 0.746 0.157 22. 647 <0.001 2.109 1.551 2.869
B4 1.950 0. 825 5.583 0.018 7.027 1.39% 35.418

Model 3 EH 8. 841 0.012
TR S0 0.477 0.164 8. 449 0. 004 1.612 1.168 2.224
AN B 543 0.598 0. 855 0. 489 0.484 1.819 0. 340 9.727

Model 1:4% E 435 (>60 %) ; Model 2. Model 1+ fn /& i3k & 5% +»F 7R B 4 4 19 ; Model 3:Model 2 +¢& 4m 6 ( WBC) F 7% + ¥
Ko dm RO L8 AR AR m R AR 41 % G (HGB) 24 % &% 9 %{% ,CRP .CKMB 4 &

x5 HHERGRETHMIBXEER (n=3548)

OR 11 95%CI

e IEAR T B S. E Wals Sig. Exp (B)

TRR R

KKIEH R EH 46. 498 <0.001
Sk 15 B 45 1. 650 0.265 38.710 <0. 001 5.205 3.095 8.751
JHFE B 455 2. 605 0.811 10.319 0.001 13.532 2.761 66.322

Model 1 EH 41.275 <0. 001
Sk 15 B 45 1.613 0.269 35.899 <0. 001 5.017 2.960 8.503
JHFTE 45 2.228 0.819 7.395 0. 007 9.286 1.863 46.275

Model 2 EH 33.037 <0. 001
JF8 B 45 1 1.551 0.278 31. 149 <0.001 4.717 2.736 8.134
JHF A B 4540 1.510 0. 887 2.896 0. 089 4.527 0.795 25.766

Model 3 I 13.290 0. 001
JHF a0 1.067 0.301 12.576 <0.001 2.907 1.612 5.242
JHFE 4% -0. 595 1.007 0.349 0.555 0.552 0.077 3.967

Model 14 E5#(>60 % ) ;Model 2; Model 1+ F 3 9% + = 9% B e 2408, 3B ; Model 3:Model 2 + v P 45 4m ifL 46 3315 Mk & 20

e xPE fasr & CRP
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THE Al CKMB Fh5 45 & Ak 1 Fe i 535 v TP 5 o g
IEH M (P<0.05) , 32 B AP 8 B 44 i) COVID-19
BETE G K 2 EIResih. MEHRENERES
H4hm COVID-19 35 19 5 A A U S s L 246 , 3 ot
BB T ] AT COVID-19 £ i T RE AL, R AR H:
LA, PR X R B IR AR

£ 3 548 {4l COVID-19 g b Ak KL FBEA
875 141 (24.7%) ALBEANIBET HEA 91 #i(2.6%) ,
ARG A VAT AE BB T AR & R PRI 2 Logis-
tic [F] AR TR G 358 H TEORE BB T 0 37 A 56 TRV R AE AR
B, G55 kB, e B DRe i i AT L E A E
B BRI P T A A 1 OB 8 I B T g LE 0 A (P<
0.05) , His & IF s B e fif7E COVID-19 v &
A TERE S BT B AU T o

F4E BBt COVID-19 82845 BR 1 7 A Al =y 8 176 A
25 B 7R ,SARS-CoV-2 1] K fifi O E A B B
HAVELZA T ' HAME COVID-19 ¥, £
I ALT A1 AST ()55 FHmn, I HAF SR BUE H ALT
HAST FHEERBIE " . Xt 1 Z43ETF COVID-19 ¥
B ZE AR AS B8 BT 25 435 5 0 7S - v B B s s 7
P R EE /N R T #5 DK T Bl R, 487~ SARS-CoV-2 A
SR E TS R AT . eAh, B2
YRR BB AT R P R B A5 i 2 4 2 0 AE L
BiFRENS ), COVID-19 R EF T B KRN — &
TRACIRAS , 13X 2 52 M) 21 40 Bt 14 U6 1, JHF 40 A B 4 45
Yila s R AT 54k, —8E COVID-19 i
B A SR R, A9 COVID-19 J5 4
I H S

FHICHIF 92 28 B I 48 B ik R A e g 2 (ACE2) &
SARS-CoV-2 1 L I AEZ A", [N IL & & ACE2 1y
W E LA SARS-CoV-2 Ty N0 i) =223 .
SARS-CoV-2 JEy J5 4k &k 1) 2 4 B WL Ll 60 45 9 B
B B R M PN A M 63 05 I A 98 RE | TR R IR N O
WA 2R i 4 5 9K R I [ il 3R 48 (renin-angiolen-
sin-aldosterone , RAAS ) 4% = L R X S ML AE
COVID-19 5 Hil£E Bl r (i b X 55 200 H R i A 58 4
THAE A A ACE2 /- s AR A 200, DL
RAAS K, il gg & COVID-19 fti A5 19, ACE2 7E[ifi
U0 b T ARZ0 L 8BRS0 6 200 L B 200 i L 65 i 4
BB A i B M R A BREAR B A
i BT S N R AR A R s RS R R,
SARS-CoV-2 ] 5 IHA5 411 b1 ACE2 £545, S 8B4
AN RE RS , 51 & 4= B SAE KN, T BUHHEF 175 M 111
5 e

RESR ACE2 J& SARS-CoV-2 [ EEL U REZ 14, 1fif

ACE2 X AEB e 2 3Rk, /R Bkt 2w R
AR B AR Y WRAPP 25 @ Bt T SARS-
CoV-2 [l € ( Spike, S) Ml &5 1 45 14, I W s 4241t 1
SARS-CoV-2 55 ACE2 H.A 5 i 3% Fl 7 1) A4 4 ) B A
LERIESE o SARS-CoV-2 21| F = B b 3 Ak 1) [] Y
SRR S BEE A UEAE R4, H ACE2 5 SARS-
CoV-2 1y S BEE I 5 F1 ) /& SARS el MRI% B Y 10 ~
20 15, #&/R~ SARS-CoV-2 fL YL i, T 45 5 A= ' ik
U0 o A, B A B I T S 5 S
WY SARS-CoV-2 Al3d 1 ACE2 J&RYL A, Br T 35 m
B JIE ) SARS-CoV-2 kit Ab, P B2 40 e S B /NS 1 R
ALY ACE2 5984, o PN B 4t Mo gios S AR bm i,
IR R 1 T e R G PUN ST B B AR, &S
HOEMEI . R4 SARS-CoV-2 B YL ¥h I B Ik A4 B 1)
RIHLE 1 AN 25, {H SARS-CoV-2 5| 2 i) 2 7E & i
i (acute kidney injury , AKT) & () M BEAE . 24 B 32
Uy FR s SR AR DG I K AE A5 )& COVID-19 (835 il J5 AN R
{O)ETE 0= S R

i COVID-19 £ 35 1 55 AE £k 2 B I JE %
FATFF LRI 5 COVID-19 f1 g )™ AR B
FUGAS RAR XU R 2=, B & 0F 4 B et 3 1
COVID-19 2 5 A Fos S8 1 RUBS: S 385 i, Jor L 4z B
Tl 20 A F 43248 1, R PEAG COVID-19 3%
FUGEAS R RS RS H 202 50 T W ot 18 8 S oG
o 5 lRIe, PONAE BRI Y R, wT LA Bl
P UAEE M X E A 2R s A ROR A Mg
[l 247 (ICU) .

MMABF 25 Rk, COVID-19 f35 ) AST  Cr
SRS B AR AL SO ST R A I Y OCHR, &
T COVID-19 £ 35 il J5 1% 55 22 [ 35 AW 9 4 42 0k
HZA s, 25 AHEBR R E , B 8 R
o BFSEEoR 5 S ek £ 1k % 1) COVID-19 3%
FHEE, AST (Cr S8 19 J 38 & A FAE AL S BB T 1 AU B
W 2 A E DIRe Sy n B RN AE R, JF HAE
COVID-19 3 U R B &, X 10 28 v IXURS: £ 3, L
TERGA FE R B V) 56 1 AST ., Cr 48 45 0 3h 245 38 7% 1ot
T, BYUDESN A am RAE S A 4 B Dh e A2 4k,
HHA R T Fie] DL COVID-19 % dE Ak 1L, B I
AR I HE m X R T ROA %

{EAWFFEAIAFAE— 5 0 Jmy B, A 50195 81 - e A
SRS T COVID-19 8235 H BLIG R AE IR B 25
AR AR AR, FRAT TR FH ) B0l 2 F8 8 AN e s A 284
X3 e S0 (B %) JH 5 B R AR AR A DU AN L T . FAIRY
WFFEHR , AT 28 DRI L/ AR B0 0 P E R e
AV AE P DY 7~ (H R, AR WFFE 3R B COVID-19 35 &
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