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[Abstract] Objective To study the warning indicators and clinical value of coagulopathy related to traumatic lung injury
(TLI). Methods The data of 159 patients with TLI from September 2015 to November 2019 in the intensive care unit of the 908th
Hospital of Chinese PLA Logistical Support Force were analyzed retrospectively, including their hemoglobin (HGB), platelet (PLT),
fibrinogen (FIB), activated partial thromboplastin time (APTT), prothrombin time (PT), international normalized ratio (INR),
thrombin time (TT), D-dimer (D-D), antithrombin Il (AT-III), fibrin degradation product (FDP) and thromboelastography.
According to the 90-d prognosis of patients with TLI, they were divided into survival group (n=141) and death group (n=18). COX
regression analysis and ROC curve analysis were carried out, and the risk factors INR were screened out. The patients were divided
into INR=1.36 group (n=49) and INR<1.36 group (n=110) for analysis. Results In survival group, INR, lactate (Lac), and injury
severe score (ISS) score were significantly lower than those in death group (Z2=-4.493, -3.481, -3.177, P<0.01); APTT, PT, R time
and K time were much shorter than death group (2=-3.275, -4.325, -3.300, -2.278, P<0.01); Oxygenation index, PLT, HGB, AT-1Il,
blood clots maximum intensity (MA), blood clot formation dynamics (Angle) and coagulation index (CI) were significantly better
than those in death group (Z/t=-4.053, -2.764, 0.269, -2.159, -3.058, -3.294, -3.016, P<0.01). Cox regression analysis showed that
INR (RR=2.18, 95%CI 1.07-4.43, P=0.031) were significantly correlated with the death of TLI patients. ROC curve analysis showed
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that the area under the curve for INR to judge the death of TLI patients was 0.826 (P<0.0001), the cut-off value was 1.36 (P<0.0001)

and the sensitivity and specificity were 0.788 and 0.752, respectively. The survival rate in INR<1.36 group was significantly higher
than that in INR=1.36 group (P<0.0001). Compared with INR<1.36 group, in INR=1.36 group, the Lac and ISS score significantly
increased (P<0.05); APTT, PT and K time significantly prolonged (P<0.05); the oxygenation index, PLT, HGB, AT-1ll, MA, Angle

and CI decreased significantly (P<0.05). Conclusions TLI patients with INR=1.36 can be used as an early warning indicator of

TLI-related coagulopathy, and the risk of death of TLI related coagulation disease patients is significantly increased.
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Tab.1 Comparison of demographic data between TLI patients in survival and death group
TiH HEAEA (n=141) FET-4H (n=18) F/Z/y P
AL (B, xts) 48.8+17.3 47.0 +19.4 0.727 0.707
PN [51(%)] 2.476 0.116
5 116(82.3) 12(66.7)
& 25(17.7) 6(33.3)
0 A (5] (%) ] 0.019 0.890
fili 132(93.6) 17(94.4)
it 9(6.4) 1(5.6)
HLAHGE <[5 (%) ] 4.070 0.044
P 78(55.3) 15(83.3)
wH 63(44.7) 3(16.7)
B IR (%))
g4 Ms 9(6.4) 2(11.1) 0.073 0.788
i S M 74(52.5) 10(55.6) 0.060 0.806
B 28(19.9) 4(22.2) 0.055 0.814
P IR 23 80(56.7) 10(55.6 0.009 0.924
AATEH [mmHg, M(Q,, Q)] 280(180, 340) 138(63,218) ~4.053 0.000
ISSTF43 43, M(Q,, Q)] 24(19, 29) 29(25, 35) -3.177 0.001
Lac/K - [mmol/L, M(Q,, Q,)] 2.4(1.4,3.8) 5.3(3.5,11.2) -3.481 0.001
HGB (g/L, xs) 99.0 +25.9 743 £26.7 0.269 0.000
ICUfEBERf1a] [d, M(Q,, Q)] 13.0(8.0, 24.0) 3.5(1.0, 18.9) -3.166 0.002
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Tab.2 Comparison of routine coagulation parameters between

TLI patients in survival and death group [M(Q,, Q,)]
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Tab.4 Multivariate Cox regression analysis of the prognostic

factors for TLI patients

i H T4 (n=141) FET-4H(n=18) V4 P
PLT (x 10°/L)  85(114,167) 65(33,135)  -2.764 0.006
FIB (g/L) 1.91(1.45,3.27) 1.21(0.56,2.98) -2.177 0.029
APTT (s) 32.3(27.7,40.4) 41.6(36.7,63.4) -3.275 0.001
PT (s) 15.0(12.7,17.0) 20.9(16.2,33.9) -4.325 0.000
INR 1.22(1.03,1.36) 1.70(1.34,2.72) -4.493 0.000
TT (s) 14.0(12.1,17.0) 15.9(12.9,23.8) -1.750 0.080
D-D (pg/ml) 7.9(3.9,21.5)  11.9(4.3,27.0) -0.469 0.639
FDP (pug/ml)  34.8(13.6,72.9) 50.1(25.9,93.4) -1.039 0.299
AT-TI (%) 64.0(51.1,82.4) 54.8(45.8,63.0) -2.159 0.031
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Tab.3 Comparison of TEG parameters between TLI patients
in survival and death group [M(Q,, Q;)]

=] Al (n=141)  FET-4l(n=18) z P

R (min) 6.9(5.5,8.5) 9.6(7.1,17.4) -3.300 0.001
K (min) 2.8(2.0,4.2) 4.3(2.5,11.3) -2.278 0.023
Angle (°)  54.3(41.4,61.4) 31.8(17.7,49.9) -3.294 0.001
MA (mm)  51(43.4,59.1)  35.7(25.5,47.5)  -3.058 0.002
CI -2.6(-5.7,-0.8) -6.5(-12.1,-3.1) -3.016 0.003

R. BRI NS TE) s K. MBI 2R 5 Angle. ILBE W3
25 MA. MBS ; CL BEILZR A T84

At RR 959%CI P

e 1.000 0.973~1.027 0.977
P (B /%) 0.492 0.184~1.317 0.158
b A (i /558 1.124 0.149~8.457 0.910
AT 0.995 0.988~1.001 0.111
IS4 1.073 0.995~1.156 0.067
Lac 0.791 0.529~1.182 0.253
PLT 0.994 0.985~1.004 0.274
HGB 0.287 0.937~1.020 0.287
R 0.604 0.287~1.271 0.184
K 0.794 0.508~1.242 0.312
Angle 1.124 0.953~1.325 0.165
MA 1.037 0.972~1.107 0.269
CI 0.903 0.802~1.017 0.093
APTT 0.939 0.936~1.028 0.173
PT 0.475 0.197~1.141 0.096
TT 1.032 0.831~1.280 0.777
FIB 0.752 0.513~1.101 0.142
D-D 0.992 0.968~1.016 0.511
FDP 0.999 0.992~1.006 0.756
AT-TI 1.000 0.999~1.001 0.740
INR 4.882 1.263~18.870 0.022
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Fig.1 ROC curve of INR in predicting the prognosis of TLI
patients
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Fig.2 Kaplan-Meier graph for TLI patients
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Tab.5 Demographic data of TLI patients in INR=1.36 group and INR<1.36 group

IiH INR = 1.3641(n=49) INR<1.364](n=110) F/Z/y P
A (B, x£s) 45.8£18.3 49.9 +17.1 0.520 0.177
PN [51(%)] 2233 0.135
5 36(73.5) 92(83.6)
& 13(26.5) 18(16.4)
A 51 (%) ] 0.422 0.516
i 45(91.8) 104(94.5)
i 4(8.2) 6(5.5)
A AT B [mmHg, M(Q,, Q,)] 217(147, 315) 265(180, 340) ~1.974 0.048
HUBRE - [41](%)] 4.883 0.027
= 34(69.4) 58(52.7)
&5 14(28.6) 52(47.3)
ISSIEAR[ 43, M(Q, Q)] 27(22, 34) 24(19, 29) ~2.141 0.032
Lac/K ¥ [mmol/L, M(Q,, Q,)] 4.9(2.6,9.2) 2.1(1.2,3.6) -5.502 0.000
HGB(g/L, x+s) 88.8+31.2 99.5 +24.3 2.899 0.021
ICUfEBERTIRI[d, M(Q, Q,)] 11(6, 24) 13(8,23) -0.741 0.459
BT [151(%)] 14(28.6) 4(3.6) 20.995 0.000

INR. FEIPRFRAEIL GG ; TLL B M55 ; 1SS, @40/ T AL ; Lac. FLF2; HGB. ML

2.8 INR=1.3620 S5INR<1.362H 7 HLEE 30 H 4
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TTHHR 2 R TG4 L (P>0.05, 36).

2.9 INR=>1.36%4 5INR<1.36ZH TEGE A L #¢

5INR<1.364 b4, INR=1.3641 K} [E] B i 4k K
(P<0.05), MA. Angle, CIHJ %MK (P<0.05); Wil
RIS [A] HE % 25 57 oGt 124 7 L (P>0.05, 7).
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Tab.6 Comparison of routine coagulation parameters between
two groups of TLI patients [M(Q,, Q;)]

INR=1.364 INR<1.364H
I5i
i (n=49) (n=110)

97(SS, 126) 123(86,172)

z P

PLT(x 10°/L) -3.354 0.001

FIB(g/L) 1.19(0.77,1.90) 2.20(1.58,3.53) -4.668 0.000
APTT(s) 40.8(36.1,55.5) 30.2(26.1,38.2) -5.696 0.000
PT(s) 19.7(17.4,23.8) 14.1(12.6,15.5) -9.834 0.000
TT(s) 13.9(11.3,23.0) 14.2(12.1,16.6) -0.880 0.379
D-D(j.g/ml) 17.2(5.8,32.7)  7.3(3.7,16.9) -3.094 0.002
FDP(pg/ml)  $7.8(31.1,94.6) 26.9(11.4,66.6) -3.319 0.002
AT-TI (%) 55.0(45.8,66.9) 66.8(54.0,83.0) -2.794 0.00S

INR. EERAREAG MR ; TLL Q05 P45 ; PLT. M/t
B FIB. PR A5 APTT. 3G ALH0 /58 L6 B 1R] 5 P 6
Mt N A] ;. TT. BEIMEENT ] ; D-D. D- 24K ; FDP. £ 484K 5%
filtF=4y s AT-TI1. Hi e i

®7  QIVIHERBIINR = 1.3641 HINR<1.3641 i # TEG
SR (M(Q, Q)]

Tab.7 Comparison of TEG parameters between two groups
of TLI patients [M(Q,, Q)]

WA INIzni i ,93)62ﬂ IN(I::}.?;)@E 7 p
R (min) 7.4(5.8,10.4) 6.8(5.6,8.5)  -1.427 0.154
K (min) 4.2(2.8,7.9) 2.4(2.0,3.7)  -4.518 0.000
Angle (°)  41.3(29.7,54.0)  56.6(45.6,62.0) -4.478 0.000
MA (mm)  42.1(32.4,50.4)  53.1(45.9,62.4) -S5.129 0.000
CI -5.3(-10.7,-2.4) -2.1(-5.1,-1.0) -4.274 0.000
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FITEGEEN AL N E Cox M0 HT, 45 H IR,
INRS TLUR & HUs B B AH G, MBI D) RE 6L
SRR TR BUS EZE R FE . INREHPTITHE
MR, ARRIMNEPERE MR AR . 5 A i mi gl 4!
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