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Risk factors of deaths in patients with COVID-19. a multivariate logistic regression analysis SUN Jian-hua, HE
Xing-wei, CHEN Cheng-yang' , WANG Yan, ZENG He-song " . Tongji Hospital, Tongji Medical College , Huazhong University
of Science and Technology, Wuhan 430030 , China

Abstract Objective: To explore the related-risk factors that affect the mortality in patients with COVID-19. Methods:
The confirmed 939 cases of COVID-19 were retrospectively analyzed. According to clinical outcomes the patients were divid-
ed into two groups: the death (n=110) and survival groups (n =829). The clinical characteristics, laboralory tests, ima-
ging tests and treatment of the patients in the two groups were compared. Univariate and multivariate logistic regression mod-
els were used to analyze the death-related risk factors of COVID-19 patients. Results: Out of 939 patients, median age of 62
years old (range: 51 ~70 years old) , 453 (48.2% ) patients were men, there was previous smoking history in 86 cases
(9.5% ), hypertension in 348 (37.1% ), diabetes mellitus in 172 (18.3% ), coronary heart disease in 65 (6.9% ), and
chronic obstructive pulmonary disease (COPD) in 30 (3.2% ). A total of 110 patients (11.7% ) died in the hospital. As
compared with the survival group, the patients in the death group were older [ 68 (61 —76) years old vs. 62 (50 —69) years
old, P<0.001], and the percentage of men was higher (59.1% vs 40.9% , P <0.05). The proportion of the smoking his-
tory, COPD and malignant tumors was significantly higher in the death group than that in the survival group (P <0.05). Logis-
tic regression analysis showed that the increases in troponin and IL-6, as well as the decreases in blood oxygen saturation and lym-
phocyte count were independent risk factors for patients”death. Conclusions: Increased troponin and 1L-6, and decreased blood ox-
ygen saturation and lymphocyle count are independent risk factors for hospital-death of patients with COVID-19.
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SRR B PU AL TR ) e, 4 TE) H 38R T R RN
R . THEERILLE 48 (% ) R, 1A LR
x> KB, 3 038 Logistic [\ IR 2 4 £ 34 58
TR R R ZR . SR AU 5, LA P <0. 05 3%
P <0.001 HESFAGIFE L,

% R

6 RAFAE AR E LT 939 ], 5 AR AF2H A
TR FET A B F AW R L] REAE A W
G 18 BH 22 Bifi %5 97% ( chronic obstructive pulmona-
ry disease ,COPD) I Jiba () L 451 B B B vy, 25 57
Aot L () P <0.05 5 P <0.001) , L& 1,

JERFe R AE ST H S5 AT A BERT s R L
B, ERIGH 2R (P >0.05) ,2 ZH ABEROER
A B sl A M 48U AR T AR, 2 R A T L
(¥ P<0.05), L% 1,

KIEE R CT B FHE S404H
L ST B W AR T4 A &= -6 (1L-6) |
B C v & [ (hs-CRP) . D-— 524K hs-cTnl  NT-
proBNP 7K 4 2 T8, ST 41 Fe A A ik L 4 A 48
IR B BN IS 2 (eGFR ) 34 1 25 [
i, 2R A G (¥ P<0.001) , W2,

B OL UL 2020 423 H 29 5, BE N ILSE
T 0 (11.7% ) o 5A A A, FE T4 8 3 fil

%1 COVID-19 BT Af A FAERFILILE

31 ” i PEF[ 5 (%) ] g [#H(%)]
[ %,M(Q1,Q3)] % e B IR % SR
et A 110 68(61 ~76) " 65(59.1) " 45(40.9) 20(18.1)"" 50(45.5)
4 A 829 62(50 ~69) 388(46.8) 441(53.2) 66(8.0) 298(35.9)
B3t 939 62(51 ~70) 453(48.2) 486(51.8) 86(9.2) 348(37.1)
. . _— ‘ AL [ #1(% ) ] ‘ S
A k9% S g COPD T Jii % R
T4 110 22(20.0) 8(7.3) 10(9.1) ** 6(5.5)"" 4(3.6)
Lk 829 150(18.1) 57(6.9) 20(2.4) 10(1.2) 15(1.8)
B3t 939 172(18.3) 65(6.9) 30(3.2) 16(1.7) 19(2.0)
28 %) 1] 16 72 4k | 1 (%) ]
B % ok [ X M5 LR B2 R J4I9 Zh H A
T4 110 93(84.5) 84(76.4)  63(57.3)""  21(19.1) 7(6.4)" 24(21.4) " 26(23.6)  20(18.2)
A B 829 683(82.4)  566(68.3)  163(19.7) 138(16.6)  118(14.2) 116(14.0) 132(15.9)  173(20.9)
Bt 939 776(82.6)  650(69.2) 226(24.1) 159(16.9)  125(13.3) 140(14.9) 158(16.8)  193(20.6)
s 51 . A AR AE[ M(Q1,Q3) ]
3 Z (JR/min) W& 4% & (mmHg) An BN Fe B (%)
ST 110 92(80 ~105) 130( 120 ~ 144) 88(80~92) "~
A Bm 829 89(80 ~101) 130(119 ~143) 95(92 ~97)
Bt 939 89(80 ~102) 130(120 ~ 143) 95(91 ~97)

E: 5 A FALE,"P<0.05,""P<0.001
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PE LG ) 50 v, AU T4 R E R A W s, AT
COPD A i Hu 49101 S s FAE AP . i 80
FEE 0 B2 40 Pt O AR, LA B2 i Tl IL-6 7K F-F
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COVID -1942 By SARS-CoV -2 5 |3 i) LA fili Jy £ 2

%2 COVID-19 BH AT HFEFHERERGGEERETLR

5] i Vi zens)) wemmitse 2P
( x10°/1) <3.5 >3.510 <9.5 =9.5 (x10°/1) <Pl
i 110 8.9(6.2~12.3)" 9(8.2) 50(45.5) 51(46.4)  0.6(0.4~0.9)" 96(87.3)
Iy 829  5.5(4.4~6.9)  74(8.9) 691(83.4) 64(7.7) 1.2(0.8~1.6) 375(45.2)
Bt 939 5.7(4.5~7.4)  83(8.8) 741(78.9)  115(12.2) 1.1(0.7~1.5)  471(50.2)
3l . s 3 4 eiesttys ALT ALT=41U/L
( x10°/1) )3 (U/L) [41(%) ]
i 110 163.0(122.5~227.0) " 19(17.3) 29.0(18.0 ~45.5) " 31(28.2)
P 829  224.5(176.0 ~296.8) 14(1.7) 22.0(15.0 ~37.0) 151(18.2)
Bt 939 220.0(169.0 ~290.5) 33(3.5) 23.0(15.0 ~38.0) 182(19.4)
eGFR eGFR [#1(% ) ]

s P Tl (min - 173 ] <30 =90 =60 to <90 =30 to <60
% 110 79.6(59.7~92.9)°  34(30.90) 49(44.5) 21(19.1) 6(5.5)
4B 829  93.4(81.3~103.7)  495(59.7) 265(32.0) 65(7.8) 4(0.5)
Bt 939 92.6(78.5~102.8)  529(56.3) 314(33.4) 86(9.2) 10(1.1)

o , aran)  OF8 WL (pe/ml) T
7 110 30.9(28.8 ~34.2) " 89(80.9) 138.9(58.6 ~365.6) ° 79(71.8)
B 829 36.2(32.7 ~40.1) 346(41.7) 4.8(1.9 ~18.8) 253(30.5)
B 939 35.4(32.0 ~39.5) 435(46.3) 6.0(2.1~29.4) 332(35.4)

" m e = Tomg L D-= gt =03 el

[#1(%) ] " [ (%) ]
i 110 89.7(57.6 ~150.9) * 108(98.2) 2.2(1.2~5.2) " 106(96.4)
kA 829 12.9(2.1~51.5) 453(54.6) 0.7(0.4~1.4) 483(58.3)
B 939 19.2(2.5 ~67.7) 561(59.7) 0.7 (0.4~1.6) 589(62.7)
, bl hs-cTnl =991h NT-proBNP NT-proBNP _PIF Cgifﬁ%%ﬁ[ #1(%)]
W (pg/ml) T o4 LR (pe/ml) >486pg/mL ﬂiﬁ Y2 I
P [41(%) ] P (41 (%) ] T U % R
AT
i 110 23.1(8.5~123.7)°  86(78.2)  799.5(377.3 ~1531.5)° 97(88.2)  109(100.0)  108(98.2)
AAm 829 4.3(2.3~9.0) 81(9.8)  89.0(33.0-~228.0)  105(12.7)  809(97.6)  761(91.8)
BH 939 4.9(2.5~12.2)  167(17.8)  118.0(40.0~337.5)  202(21.5)  918(97.8)  869(92.5)

E. 5 A KELE P <0.001
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membrane oxygenation, ECMO ) 6L )k g i
BUFARLL S TL-6 T : COVID-19 £ 35t B R 5E L
VRS i oS R o W = s R I v =l [ E A
ARDS-* . ARDS {7 JFi & 2 Fh & 5E 40 ff (5 40
JH L H R 2T M | LA PN 7 A0 M R it N ) S LR i
A 48 A J5T A0 i AL 5 ) 2 A 3 0% il B 4% 0E S
R Yk COVID-19 2 £ LUl 3 8o 3, b
BTSRRI SARS-CoV-2 [y s spsepr®)
X FEE AR TEA T Ay R IRIET , 25 7 e
TR, FEARCR AL B 4 WG B L O L YR/ 1 2R
WE T RN M A AR, LLYE B LR 1 98 1 A
TN EEPE S B . @il <Tnl Fh#5 : AR 2019-
[61(%) ]

20 7] 41 BNy B S R R E SRR E G
T 110 108(98.2) * 82(74.5)" 96(87.3) " 63(57.3)"
4 A 829 586(70.7) 744(89.7) 232(28.0) 181(21.8)
B3 939 694(73.9) 826(88.0) 328(34.9) 244(26.0)
28 %) 1] A B B A, A A BRI A, ECMO CRRT
T 110 108(98.2) * 58(52.7) " 4(3.6) 13(11.8) "
A HA 829 28(3.4) 7(0.8) 5(0.6) 4(0.5)
BH 939 136(14.5) 65(6.9) 9(1.0) 17(1.8)
E: 5 A AErE, P <0.001
%4 COVID-19 EH TR Hh 2B £ % H % Logistic B 3447
0 BRE kS
OR(95% CI) P& OR(95% CI) P14
LTS 1.05(1.04 ~1.07) <0.001 1.03(1.00 ~1.07) 0.098
Bk 0.61(0.41 ~0.91) 0.016 1.29(0.51 ~3.28) 0. 596
B_JE 2.57(1.49 ~4.43) 0.001 1.97(0.61 ~6.38) 0.261
ANy 1.06(0.49 ~2.29) 0.872 - -
2 o R 1.49(1.00 ~2.22) 0.053 - -
A S 1.13(0.69 ~1.87) 0.627 - -
COPD 4.05(1.84 ~8.89) 0.001 1.65(0.38 ~7.19) 0.503
Ry 4.73(1.68 ~13.27) 0.003 8.80(0.74 ~104.77) 0.085
A B Ao e S 0.79(0.76 ~0.82) <0.001 0.92(0.88 ~0.96) <0.001
& it 4 ( =9.5 x10°/L) 10.33(6.57 ~16.26) <0.001 2.30(0.92~5.72 0.075
et <1.1x10°/L) 8.30(4.66 ~14.79) <0.001 3.63(1.04 ~12.66) 0.043
AR 3 (<100 x 10° /1) 12.16(5.90 ~25.06) <0.001 1.15(0.29 ~4.59) 0.841
a&a(<35gL) 5.92(3.61 ~9.71) <0.001 0.53(0.19 ~1.47) 0.222
eGFR[ <60 mL/(min - 1.73 m?] 3.58(2.18 ~5.90) <0.001 0.45(0.15 ~1.38) 0.164
IL-6 1.02(1.01 ~1.02) <0.001 1.01(1.00 ~1.01) <0.001
hs-CRP 1.02(1.01 ~1.02) <0.001 1.01(1.00 ~1.01) 0. 106
D-— %4 ( =0.5ug/mL) 23.85(7.51 ~75.78) <0.001 2.54(0.37 ~17.57) 0.344
hs-¢Tnl 28.89(17.38 ~48.01) <0.001 9.77(3.90 ~24.48) <0.001
(FchE >34.2 pg/mlL, B >15.6 pg/ml.)
NT-proBNP 1.00(1.00 ~1.00) <0.001 1.00(1.00 ~1.00) 0.114
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