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ABSTRACT Objective: To study the predictive value of injury severity score (ISS), shock index combined with serum multiligand
proteoglycan-1 (Syndecan-1) and von Willebrand factor (VWF) at admission for traumatic coagulopathy disease (TIC) in patients with
multiple trauma. Methods: 200 patients with multiple trauma who were treated in Putuo Hospital Affiliated to Shanghai University of
Traditional Chinese Medicine from January 2019 to December 2022 were selected. Patients were divided into TIC group (61 cases) and
non-TIC (NTIC) group (139 cases) according to whether TIC occurred. The ISS score, shock index, serum Syndecan-1 and VWF levels
at admission were compared in two groups, the influencing factors of TIC in patients with multiple trauma were analyzed by univariate
and multivariate Logistic regression, the predictive value of ISS score, shock index, serum Syndecan-1 and VWF on TIC in patients with
multiple trauma were analyzed by receiver operating characteristic (ROC) curve. Results: Among the 200 patients, a total of 61 patients
with TIC occurred, with an incidence of 30.50%. The ISS score, shock index, Syndecan-1 and VWF levels in TIC group were higher than
those in NTIC group (P<0.05). Multivariate Logistic regression analysis showed that, hypothermia, acidosis, Glasgow Coma Score (GCS)
<6 points, complicated severe craniocerebral injury, increased ISS score at admission, increased shock index, increased serum
Syndecan-1 and increased VWF were risk factors for TIC in patients with multiple trauma. ROC curve analysis showed that the combined
application of ISS score, shock index, serum Syndecan-1 and VWF had the highest predictive value for TIC at admission, the area under
the curve (AUC) was 0.849, the sensitivity was 0.918 and the specificity was 0.755, all of which were better than the individual
prediction. Conclusion: The increase of ISS score, shock index, serum Syndecan-1 and VWF at admission are relate to the incidence of

TIC in patients with multiple trauma. Hypothermia, acidosis, GCS<6 points, complicated severe craniocerebral injury, increase ISS score
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at admission, increase shock index are risk factors for TIC in patients with multiple trauma. ISS score, shock index combined with serum

Syndecan-1 and VWF detection have high predictive value at admission for TIC in patients with multiple trauma.
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Table 1 Comparison of ISS score, shock index and serum Syndecan-1 and VWF levels in two groups at admission( xzs )
Groups n ISS score (score) Shock index Syndecan-1(ng/L) VWEF(%)
TIC group 61 41.81+6.90 1.09+0.27 145.97+32.27 194.77+£31.29
NTIC group 139 25.93+4.28 0.89+0.31 114.35+30.40 169.55+30.14
t value - 16.626 4.363 6.646 5.321
P value - 0.000 0.000 0.000 0.000
R2BEGEE TIC RIFWERERS
Table 2 Univariate analysis of TIC in patients with multiple trauma
Factors NTIC group(n=139) TIC group(n=61) %/t value P value
Gender [n(%)] 0.046 0.831
Male 82(58.99) 35(57.38)
Female 57(41.01) 26(42.62)
Age(years, xs) 45.59+11.23 46.18+10.94 -0.345 0.731
Cause of injury [n(%)] 4.019 0.134
Traffic accident 122(87.77) 52(85.24)
Injury by falling 15(10.79) 5(8.20)
Other 2(1.44) 4(6.56)
Hemoglobin(g/L, xzs) 122.54+21.23 81.39+13.27 16.621 0.000
APACHII score( score, xs ) 12.29+3.18 25.34+5.27 -17.959 0.000
Acidosis [n(%)] 33(23.74) 30(49.18) 12.715 0.000
Hypothermia [n(%)] 9(6.47) 12(19.67) 7.857 0.005
Blood transfusion quantity(U, xs) 12.33+3.24 21.58+4.39 -14.784 0.000
Complicated severe craniocerebral injury [n(%)] 19(13.67) 27(44.26) 22.405 0.000
GCS score [score, n(%)] 34.150 0.000
<6 35(25.18) 42(68.85)
=6 104(74.82) 19(31.15)

& 3 Logistic @AM T EMWMEIZITR

Table 3 Logistic regression dummy variable assignment design table

Variable Codes Factors/Indexs Assignment design

Dependent variable Y Whether TIC occurred 1=yes, 0=no

Independent variable X1 Hypothermia 1=yes, 0=no
X2 Acidosis 1=yes, 0=no
X3 GCS< 6 scores 1=2 6 scores, 0=<6 scores
X4 Complicated severe craniocerebral injury 1=yes, 0=no
X5 ISS score Original value of the continuity variable is input
X6 Shock index Original value of the continuity variable is input
X7 Syndecan-1 Original value of the continuity variable is input
X8 VWF Original value of the continuity variable is input
X9 Hemoglobin Original value of the continuity variable is input
X10 APACHII score Original value of the continuity variable is input
X11 Blood transfusion quantity Original value of the continuity variable is input




- 2082 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol24 NO.11 JUN.2024

KA TICAERFAS &, $R 1R 2 PRSI #2510
Febn - ARARIE B h B L GCS PR I S F R AU 5 407 L 1SS T
4y ARIEFEHL ML Syndecan-1 VWF [l 7 % |4 .APACH II
P4 il e SR R A A IR L3 3. AR 2 4 5 1R

5 (a3 =0.05, a0y =0.10) o [IAZE R L B ARMTR R P 75
GCS<6 73(2 6 7 ARIPHNER) AR il {7 1SS -5 Tt
i PRTEAE BT LML Syndecan-1 T VWE Jhisi b 2 44
B TIC AR IR R (P<0.05), L3 4.

R4 ZRHEE TIC RFHIZEEK Logistic @MIFHHTER

Table 4 Multivariate Logistic regression analysis results of TIC incidence in patients with multiple trauma

Indexs/factors B Se Wald 2 P OR OR 0.95CI
Constant -0.111 0.052 4.626 0.031 - -
Hypothermia 0.219 0.107 4.202 0.040 1.245 1.009~1.535
Acidosis 0.339 0.130 6.788 0.009 1.404 1.088~1.811
GCS scores -0.772 0.277 7.776 0.005 0.462 0.268~0.795
Complicated severe craniocerebral injury 0.838 0.200 17.644 0.000 2.312 1.562~3.421
ISS score 0.055 0.021 6.581 0.010 1.057 1.014~1.101
Shock index 1.114 0.320 12.154 0.000 3.046 1.627~5.704
Syndecan-1 0.034 0.013 6.994 0.008 1.035 1.009~1.061
VWF 0.027 0.013 4.530 0.033 1.027 1.002~1.054
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Table 5 ROC analysis results of the predictive value of ISS score, shock index, serum Syndecan-1 and VWF levels at admission for TIC

in patients with multiple trauma

Indexs AUC(0.95CI) Threshold value Sensitivity Specificity Youden index Accuracy
Syndecan-1 0.740(0.501~0.980) 130ng/L 0.721 0.770 0.491 0.755
VWF 0.773(0.556~0.988) 180% 0.738 0.799 0.537 0.780
ISS score 0.792(0.654~0.919) 32 scores 0.803 0.763 0.566 0.775
Shock index 0.806(0.628~0.971) 1.0 0.836 0.748 0.584 0.775
Joint 0.849(0.756~0.932) 10.3 0918 0.755 0.673 0.805

Note: The threshold value take the whole appropriately according to clinical habits. The threshold value of the joint application of the virtual index was

calculated base on the Ln (P/1-P) model (no constant term).
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Fig.1 ROC curve of ISS score, shock index, serum Syndecan-1 and VWF

levels on admission in predicting TIC in patients with multiple trauma
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