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Factors influencing coagulation and fibrinolysis dysfunction in COVID-19 patients and their effects on progno-
sis  WANG Zhong-qin, LIU Chao, LI Zong-zhe, LIU Yan, ZHANG Pan-pan, SHEN Gui-fen™. Tongji Hospital, Tongji
Medical College, Huazhong University of Science and Technology, Wuhan 430030 , China

Abstract Objective: To evaluate factors related to coagulation and fibrinolysis dysfunction and the impact of coagula-
tion and fibrinolysis dysfunction on death in COVID-19 patients. Methods: Totally, 263 cases were analyzed retrospectively,
which were divided into three groups as mild, severe and critical according to Diagnosis and Treatment Protocol for COVID-
19 (trial version 7) , and further divided into critical and non-critical groups (including mild and severe cases). The clinical
features of each group were analyzed. Each group was divided into D-Dimer, FDP normal and abnormal subgroups in terms of
D-Dimer and FDP levels. The oxygenation and inflammatory indexes in each group were analyzed,and those with significant
differences were included in multivariate logistic analysis. Patients in critical group ( death only happened in critical pa-
tients) were divided into survival and non-survival groups. The coagulation and fibrinolysis functions of each group were com-
pared and the indicators with significant differences were included in multivariate logistic analysis. Results: The non-critical
patients with abnormal D-Dimer had significantly lower transcutaneous oxygen saturation (SpO,) and lymphocyte count,
higher C-reactive protein (CRP), leukocyte count and neutrophil count, and there were significantly more patients with in-
creased interleukin 6 (IL-6) than in normal D-Dimer subgroup. The multivariate analysis indicated that with increased SpO,
and lymphocyte count, the risk of increased D-Dimer decreased [ OR = 0.806, 95% CI (0.707, 0.919), P = 0.001 and
OR = 0.09,95% CI (0.010, 0.819), P= 0.033). The comparison results of the above indexes between the normal FDP

group and the abnormal group in non-critical patients were the same as above. With increased SpO2, the risk of increased
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FDP decreased [ OR = 0. 868, 95% CI (0.768, 0.979), P =0.022]. There were no statistically significant differences in

the above indicators between the normal D-Dimer group and the abnormal group of critically ill patients. As compared with

the normal group, SpO, was significantly reduced in the abnormal FDP group and there were no statistically significant differ-

ences in other indicators between the normal D-Dimer and FDP groups and the abnormal groups of critical patients. As com-

pared with the survival group, the coagulation and fibrinolysis functions in the death group were significantly abnormal: PT

was significantly prolonged, D-Dimer and FDP were significantly increased, and the result of multivariate analysis of coagula-

tion and fibrinolysis function in the non-survival and survival groups showed that PT was a risk factor for death [ OR =3. 372,
95%CI (1.493, 7.612), P=0.003]. Conclusion: Lower SpO, on admission may lead to higher D-Dimer and FDP levels

in COVID-19 patients. The coagulation and fibrinolysis functions in the non-survival group were more significantly abnormal

than those in the survival group, and prolonged PT may be a risk factor for death in patients.
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o " AN A SR Y (e 14 SRR e A DI A s
s 263 64(54,71) 143(54.4) 104(39.5) 51(19.4) 33(12.5) 2(1.0)
FaER 196 63(51,70) 102 (52.0) 72(36.7) 37(18.9) 21(10.7) 2(1.0)
fER 67 67(61,74)* 41(61.2) 32(47.8) 14(20.9) 12(17.9) 0
5 ) SRR Barksm  RERIERR  WERRR i 7 Ft

[#(%) ] [#](%) ] [#1(%) ] [#](%) ] [#]1(%) ] [#1(%) ]
S BE 263 2(0.8) 4(1.5) 7(2.7) 12(4.6) 9(3.4) 39(14.8)
TR 196 2(2.0) 3(1.5) 5(2.6) 8(4.1) 4(2.0) 31(15.8)
fER 67 0 1(1.5) 2(3.0) 4(6.0) 5(7.4) 8(11.9)
21 %) #) (S i = RIE SpO0, Pa0),
(&%/min) (mmHg) (mmHg) (%) (mmHg)
i Bk 263 88(80,100) 132(117,146) 80(71,89) 94(92,98) 94.1(73.2,137)
FaER 196 88(79,100) 132(118,147) 81(73,89.75) 95(92,98) 108.0(89.4,170.5)
o EA 67 90(80,103) 128(117,144) 79(68,88) 90(83,94) * 77.0(56.7,123) *
. - ém@ﬁﬁ #ﬁﬁ%%ﬁﬁ, ﬁam@ﬁﬁ, RN SRS
( x10°/L) ( x10°/L) ( x10°/L) ( x10°/L)
A EE 263 6.51(5.04,9.12) 4.28(3.02,7.15) 1.25(0.69,1.75) 219(176,291.25)
FEAER 196 5.91(4.72,7.69) 3.58(2.68,5.04) 1.41(1.02,1.85) 224(186,296)
AER 67 10.51(7.66,13.43) " 9.32(6.36,12.25) * 0.59(0.43,1.07) * 196(131,256) *

20 7] 41 ¢Tnl(ng/L) BNP(pg/ml) ALT(U/L) AST(U/L)
A EH 263 4.15(1.19,13.13) 130.5(40,452) 23.0(15,35) 23(17,32.5)
FELEER 196  2.73(1.90,6.98) 75.5(24,173.25) 21.0(13,35) 21(16,30)
AER 67 298.00(6.18,293.03) *  963.5(279.5,2850.25) * 25.5(19,39.25) * 30(20,46.25) *

28 3 £l G%&a(g/L) LDH(U/L) SCr( umol/L) PT(s)
T 263 36.2(31.3,40.6) 233(185,322) 66(54,82) 14.1(13.3,15.7)
FEAER 196  38.1(33.2,41.8) 218(180,279.5) 65(55,79) 13.7(13.2,15.0)
AER 67 31.05(28.2,34.28) " 368(240.75,566) 72.5(52,100) 14.9(14.1,16.3) *

Ea: il 141 APTT(s) TT(s) D-Dimer( pg/mL) FIB(g/L)
AR Bk 263 37.7(34.93,40.7) 16.8(15.7,17.7) 0.93(0.3,2.79)  4.22(3.26,5.59)
ELER 196  37.6(34.8,40.27) 16.7(15.7,17.5) 0.55(0.24,1.54)  3.61(2.9,4.86)
AER 67 38.8(35.03,43.38) " 16.95(15.63,18.87) 2.80(1.03,19.55) " 4.63(3.28,6.35) "

28 5 1) FDP( ug/mL) CRP(mg/L) PCT(ng/mL) 1L-6 #+ &[4 (%) ]
A EBE 263 4.0(4.0,10.85) 10.9(1.2,58.2) 0.1(0.06,0.55)  82(39.6.0)
FEHETR 196  4.0(4.0,5.8) 3.0(0.8,23.05) 0.08(0.05,0.2)  44(28.03)

Yo 67 15.4(7.23,93.45) " 96.35(31.9,151.37) * 0.22(0.1,0.87) "  38(76.00) "

E:HAELAERE,P<0.05
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(0.707,0.919),P <0. 05 &% OR =0. 09,95% CI
(0.010,0.819) ,P <0.05], FDP iF % 2H I 54 41
A, 455 D-Dimer — 3, Z K & logistic 43 #7755
Bti#s SpO, HIFFEr, FDP /KF- T A KU AR [ OR =

0. 868,95% CI(0.768,0.979) ,P <0.05], .32 3.
EfEE R B F | 5 FDP IF % 41 4%, FDP &
W2 Sp0, WEREAML(P <0.05) , HApdabs AL, 2
RGN (¥ P>0.05) . 5 D-Dimer 1EH 4
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¥ PT.D-Dimer J FDP 44 A £ [X 2 logistic 43T, 24
FUR PT IERKZFET- I G 2R [ OR =3.372,95% ;
CI(1.493,7.612),P<0.05],

48 BB KRR HE AT Y B

Al K " (/L) et
D-Dimer iE % 21 91 97(94,99) 1(0.5.3.18) 5.41(4.53,6.84)
D-Dimer 5% 28 97 93.5(92,97) * 12.65(2.28,48.3) * 6.29(4.97,8.67) "
FDP %20 127 96(93,98) 1.7(0.6,10.95) 5.43(4.54,6.99)
FDP 54 41 48 93(91.25,97.75)" 19.1(5.4,62.7)" 6.55(5.42,8.86)"

28 %1 ) q"f%iﬁéiﬂﬂ@’ﬁfi f%%é&lﬂ@i‘]’—%’i IL-6 &

( x10°/1) ( x10°/1) [41(%) ]
D-Dimer % 28 91 3.05(2.3,4.18) 1.69(1.36,2.15) 9/77(11.7)
D-Dimer 5% 28 97 4.22(3.14,6.29) ° 1.18(0.82,1.51) * 35/75(46.7) *
FDP .74 21 127 3.22(2.39,6.99) 1.55(1.2,1.91) 18/98(18.4)
FDP 5% 21 48 4.65(3.89,6.48)" 1.1(0.74,1.52)* 22/41(53.7)"

.5 D-Dimer JE¥ 20345, " P<0.05;5 FDP £ 2034,

P <0.05

®3 FREREH S EF Logistic 247

D-Dimer % B & logistic 547

FDP % B % logistic 5 #7

A OR(95% CI) Pk OR(95% CI) PIA
Sp0, (%) 0.806(0.707,0.919) 0.001 0.868(0.768,0.979) 0.022
CRP(mg/LL) 1.004(0.989,1.018) 0.625 1.013(1.000,1.026) 0.051
& it ( x10°/L) 4.083(0.597,27.926) 0.152 3.195(0.504,20.257) 0.218
W 5 2 B 2 ( x 10°/L) 0.295(0.039,2.246) 0.238 0.32(0.046,2. 525) 0.252
HE a2 (X 10°/L) 0.09(0.010,0.819) 0.033 0.172(0.020,1.510) 0.112
16 7% 2.541(0.867,7.450) 0.089 1.965(0.710,5.437) 0.193

x4 REABXAAHRIRERFHLE

18 A7 ) Sp0, (% ) CRP(mg/L) & st 4 ( x 10°/L)
D-Dimer JE§ 20 5 96(90,97.5) 47.3(15.4,124) 11.01(7.31,22.185)
D-Dimer 5+ 48 62 90(82,93.25) 100.4(35.15,157.10) 10.395(7.66,13.48)
FDP E% %1 10 96(92,98) 79.05(28,128.73) 10.55(7.86,24.08)
FDP % 40 40 91(85,93.5) " 113.5(54.38,158.05) 10.79(6.86,14.13)

Fodr i ﬁ"Fi%iétgﬂﬁﬂ'%i i%&é&lﬂi(’;ﬂ'%i IL-6 75

( x10°/L) ( x10°/L) [#1(%)]
D-Dimer iE 280 5 9.6(5.645,20.295) 0.85(0.65,1.49) 3/4(75)
D-Dimer 5% 41 62 9.025(6.255,12.36) 0.57(0.427,1.055) 35/46(76.1)
FDP %28 10 8.34(6.43,22.40) 0.8(0.48,1.74) 7/10(70)
FDP %% 21 40 9.64(5.77,12.57) 0.59(0.45,1) 24/31(77.4)
E:5 FDP £ 404, " P <0.05
&S5 67 Gl EA B G I
28 3 1) PT(s) APTT(s) TT(s)
b 34 14.4(13.4,14.98) 37.6(34.9,42.85) 16.8(15.45,18.39)
Rl 33 16.2(15.05,16.95) * 39.45(35.78 ,48.43) 17.05(15. 68,20.78)
41 3 1) FIB(g/L) D-dimer( pg/mL) FDP( pg/mL)
g 34 4.52(3.21,6.10) 2.48(0.91,6.74) 10.19(4.5,28.6)
Rl 33 5.22(3.5,6.94) 6.65(2.4,21)" 82.7(10.9,150) °

.5 AEERE, P <O.

05
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