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[Abstract] Objective To investigate the clinical characteristics of severe coronavirus disease 2019 (COVID-19) and
explore the relevant risk factors that affect outcomes of the patients. Methods A retrospective analysis was performed on the
data of the patients with severe COVID-19 admitted to the ICU of Huoshenshan Hospital of Wuhan City during the period from
February to April, 2019. The patients were classified into survival group and death group. The general data, clinical manifestations,
laboratory examinations, and treatments were compared between the 2 groups. Results A total of 122 severe COVID-19 patients
were included in the study, 56 died and the fatality rate was 45.9%. The proportion of comorbidities of coronary heart disease in
death group was significantly higher than that in the survival group [19.6%(11/56) vs. 7.6%(5/66), P=0.049]. Compared with
patients in the survival group, the platelet count in the death group decreased [190.1(132.3, 245.0) x 10°/L vs. 217.0(176.0,
262.3) x 10°/L, P=0.015] and the levels of C-reactive protein and brain natriuretic peptide in the death group increased [37.4(4.3,
125.6) mg/L vs. 8.9(2.7, 51.4) mg/L, P=0.027 and 65.17(18.84, 167.71) pg/ml vs. 16.60(0.01, 67.68) pg/ml, P=0.007]. The
prothrombin time and thrombin time in the death group were longer than those in the survival group [14.20(13.22, 15.86) s vs.
13.27(12.16, 14.27) s, P<0.01 and 16.32(15.11, 18.02) s vs. 15.75(14.81, 16.62) s, P=0.037]. Dynamic observation data showed that

there were significant differences in neutrophil count, lymphocyte count, neutrophil/lymphocyte ratio and levels of both lactate
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dehydrogenase and a-hydroxybutyrate dehydrogenase (a-HBDH) between the two groups. ROC curve analysis showed that LDH

and a-HBDH were of high value in predicting outcome, and the area under the curve was more than 0.7. Conclusions We should

pay close attention to the changes of blood routine, LDH, and a-HBDH for older patients with underlying diseases. This will help us

to identify the patients with high risk of death in the early stage, and take effective treatment measures as early as possible to improve

the prognosis.
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Tab.1 General data of severe COVID-19 patients in two groups

P BB fwRdl SEdl
= (n=122) (n=66) (n=56)
A (B, x£s) 70.1+11.1 68.9+12.4 71.5+9.4 0.185
AEWE>65% (11 (%) ] 84(68.9) 42(63.6) 42(75.0) 0.177
T [ (%)]
E 80(65.6)  40(60.6) 40(71.4) 0.210
© 42(34.4)  26(39.4) 16(28.6)
SR 191 (%) )
R I 63(51.6)  33(50.0) 30(53.6) 0.694
BRI 32(26.2)  13(19.7) 19(33.9) 0.075
N 16(13.1)  5(7.6)  11(19.6) 0.049
i 1ML 14(11.5) 5(7.6) 9(16.1) 0.142
2 1 13(10.7)  5(7.6)  8(14.3) 0231
PR ZEME R 11(9.0) 5(7.6)  6(10.7) 0.546
i 9ed 6(4.9) 3(4.5) 3(5.4)  0.836
FURIEAR[ B (%))
R 80(65.6)  41(62.1) 39(69.6) 0.384
Nk 65(53.3)  36(54.5) 29(51.8) 0.761
zh 50(41.0)  22(33.3) 28(50.0) 0.062
P05 K] e 63(51.6)  32(48.5) 31(55.4) 0.449
figpe] 17(14.0)  11(16.7)  6(10.7) 0.344
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Tab.2 Comparison of laboratory results of severe COVID-19 patients in two groups

e JiFA i (n=122) AE 1G4 (n=66) HET-2H (n=56) P
ML I R
WBC[ x 10°/L, M(Q,, Q,)] 6.75(5.27,9.42) 6.90(5.60, 9.40) 6.55(4.55,9.50) 0.299
HB(g/L, x+s) 120.9 + 18.6 121.0 £ 19.6 120.9 +17.3 0.690
PLT[ x 10°/L, M(Q,, Q,)] 208.0(159.5,254.8) 217.0(176.0,262.3) 190.1(132.3,245.0) 0.015
CRP[mg/L, M(Q, Q,)] 13.4(3.0, 89.4) 8.9(2.7,51.4) 37.4(4.3,125.6) 0.027
PCT[ng/ml, M(Q,, Q;)] 0.08(0.05, 0.29) 0.07(0.05, 0.17) 0.12(0.05, 0.42) 0.096
I DIREIM(Q, Q)]
TBIL(pmol/L) 10.5(7.3, 14.2) 9.8(6.9,15.9) 10.8(7.8, 13.9) 0.598
GLU(mmol/L) 5.85(4.85,7.57) 5.56(4.74,7.36) 6.09(5.01, 8.17) 0.189
ALB(g/L) 33.4(29.8,37.4) 33.6(30.2,37.9) 32.7(28.9, 36.4) 0.204
GLB(g/L) 27.6(25.7,30.5) 27.3(25.4,30.8) 27.9(26.0,29.9) 0.919
ALT(U/L) 25.7(17.2, 52.4) 27.4(16.4, 62.0) 25.5(17.6,42.2) 0.441
AST(U/L) 25.7(17.9,39.2) 25.4(19.1, 39.8) 26.4(17.1,38.7) 0.990
ALP(U/L) 76.9(62.2,101.3) 74.0(61.4, 96.4) 77.8(62.9, 102.2) 0.733
y-GT(U/L) 39.3(20.6, 69.2) 38.7(20.2, 70.6) 40.0(21.4, 65.1) 0.681
CK(U/L) 48.4(31.6, 82.7) 44.9(30.0, 81.1) 55.6(36.6, 88.1) 0.221
Cr(pmol/L) 64.0(54.8,77.3) 63.0(53.0,77.3) 65.0(56.3,78.5) 0.366
BUN(mmol/L) 5.25(4.04,7.52) 5.56(4.40,7.47) 4.97(3.92, 8.24) 0.445
LI EE))
K'(mmol/L) 4.20 £ 0.52 4.18 +0.49 424 +0.57 0.539
Na'(mmol/L) 140.4 £ 3.9 140.6 + 3.1 140.3 + 4.8 0.617
Ca’*(mmol/L) 2.05+0.15 2.09 +0.15 2.01 +0.14 0.006
BEIMIREM(Q, Q)]
APTT(s) 28.48(26.30, 31.78) 28.09(25.14, 32.23) 28.82(27.19, 31.24) 0.098
PT(s) 13.68(12.53, 14.76) 13.27(12.16, 14.27) 14.20(13.22, 15.86) <0.001
TT(s) 15.97(14.88,16.97) 15.75(14.81, 16.62) 16.32(15.11, 18.02) 0.037
DD(mg/L) 0.97(0.50, 3.26) 0.82(0.49, 2.15) 1.07(0.51, 5.07) 0.185
ORI DR A [M(Q,, Q)]
MYO(ng/ml) 10.50(5.00, 44.25) 8.07(4.91,20.19) 18.20(5.39, 52.68) 0.060
CK-MB(U/L) 10.35(7.88, 14.75) 10.50(7.78, 13.51) 10.20(7.95, 16.80) 0.486
cTnl(ng/ml) 0.011(0.010, 0.033) 0.010(0.010, 0.025) 0.013(0.010, 0.038) 0.157
BNP(pg/ml) 35.33(0.01, 104.45) 16.60(0.01, 67.68) 65.17(18.84,167.71) 0.007
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Dynamic data of laboratory indices of severe COVID-19 patients in two groups [M(Q,, Q;)]

LA

Frf i3 (n=122)

175 4 (n=66)

NEU( x 10°/L)
1
52K
H3
LYM( x 10°/L)
b/
21Kk
H3W
NLR
H1IR
52K
H3K
LDH(U/L, IE# 2% {H120~250)
HE1IR
52K
i3k
a-HBDH(U/L, IE# 2% 1fi72~182)
1K
F2k
H3K

7.11(4.98,9.62)
6.64(4.50,11.13)
6.66(4.70,11.14)

0.69(0.45, 1.09)
0.70(0.43, 1.06)
0.66(0.49, 1.05)

10.02(5.42, 17.95)
10.28(4.87, 19.85)
9.41(3.12, 18.20)

321.9(251.4, 459.7)
327.9(231.2,469.1)
289.8(228.0, 408.1)

270.6(205.1, 381.1)
277.6(189.5, 395.6)
259.3(192.1, 347.5)

6.35(4.80,9.08)
5.70(4.21,7.65)
5.79(3.72,7.45)

0.73(0.51, 1.18)
0.84(0.53, 1.20)
0.82(0.56, 1.38)

8.42(5.05,17.18)
6.48(3.93, 14.06)
5.93(2.78,13.56)

269.1(217.6, 340.2)
263.2(205.5, 339.3)
248.8(200.1, 332.4)

235.8(186.2, 287.6)
221.0(169.0, 288.4)
209.5(167.0, 281.6)

FET-4] (n=56) P
7.63(5.30, 10.80) 0.214
10.21(5.43, 12.52) <0.001
10.01(6.28,13.17) <0.001
0.67(0.37,0.98) 0.073
0.62(0.40, 0.82) 0.006
0.63(0.43,0.76) 0.001
13.83(7.93,21.52) 0.029
15.94(7.11, 26.05) 0.001
14.73(4.38,26.01) 0.015

419.2(313.1,571.4) <0.001
465.7(327.8,612.1) <0.001
392.7(278.3, 543.4) <0.001
336.2(263.2,478.2) <0.001
364.6(273.8, 500.7) <0.001
331.2(246.0, 466.1) <0.001
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ROC curve of LDH, a-HBDH and NEU for predicting the outcome of death of severe COVID-19 patients
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%4 LDH. o-HBDHMNEUMN & AECOVID-19/8# FET-44 )i RO CHI LR 43 H7
Tab.4 ROC curve analysis of LDH, a-HBDH and NEU for predicting the outcome of death of severe COVID-19 patients

A5t AUC P TR TR (%) S (%) 95% CI LIS R
LDH (5 1RAG ) 0.765 <0.001 340.8 U/L 71.4 77.3 0.679~0.852 0.487
LDH (Z5 200480 0.788 <0.001 386.0 U/L 64.3 86.4 0.703~0.873 0.506
LDH (55374 0.766 <0.001 3253 U/L 71.4 74.2 0.680~0.852 0.457
oa-HBDH (5 1K) 0.731 <0.001 279.5 U/L 71.4 71.2 0.639~0.824 0.426
a-HBDH (552K ) 0.782 <0.001 246.4 U/L 85.7 63.6 0.696~0.868 0.494
a-HBDH (553U k) 0.756 <0.001 238.7 U/L 83.9 65.2 0.667~0.845 0.491
NEU(EH 1R A 0.565 0.214 - - - 0.402~0.669 -
NEU(ZB 20K ) 0.704 <0.001 7.42 % 10°/L 66.1 742 0.609~0.799 0.403
NEU(E 30K ) 0.741 <0.001 7.38x 10°/L 69.6 75.8 0.651~0.832 0.454

LDH. FLE2 L 28 ; o-HBDH. a-#2 T R 28 ; NEU. PRI T4 29 848 BOBUE AR Yot 1oy f) A (L

3 e UK TR AL SE . PALR DU RE . BE L
IR SR 97 Y LU 28 5 JESE 17 38 L(P>0.05) o

93.9% A IG AL H 4252 T 253R97, Wi ToE
T-41(37.5%, P<0.001).

RS P HEAECOVID-198 FIGIFIEN HLEL 61 (%) ]
Tab.5 Treatment for severe COVID-19 patients in two groups [1(%)]

S i iy i (n=122) TFIE 4 (n=66) BET-4H (n=56) P
HLAEE < 63(51.6) 10(15.2) 53(94.6) <0.001
FA 60(49.2) 10(15.2) 50(89.3) <0.001
LT 3(2.5) 0 3(5.4) 0.057
£V
f=hihi e 65(53.3) 33(50) 32(57.1) 0.431
A e i 21(17.2) 20(30.3) 1(1.8) <0.001
B /TR 30(25.0) 30(45.5) 0(0) <0.001
YU EEIRITS 75(61.5) 38(57.6) 37(66.1) 0.337
BLARIGYT 109(89.3) 54(81.8) 55(98.2) 0.003
PUEBIRIT 5(4.1) 1(1.5) 4(7.1) 0.118
Y ADIN € S 91(74.6) 45(68.2) 46(82.1) 0.078
FhERE 48(39.3) 21(31.8) 27(48.2) 0.065
PRI 1l 17(13.9) 12(18.2) 5(8.9) 0.141
TR 29(23.8) 20(30.3) 9(16.1) 0.066
hglj 83(68.0) 62(93.9) 21(37.5) <0.001
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FEE S 5051 7 H AR BE A S0 et 4 i A
CRP T B A A T RE S R AE KR 5, AT LA
COVID-19 8 F FAEL ML T AR . Lus!™ jagh
T 5771612 58U L COVID- 1943 B 5 3 114 i R
fIE, DAAF A CRPIX P A1) L6 b i i ACPFE 2K,
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