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Value of FAST combined with serum CRP,PCT,and IL-6 detection in predicting the
clinical outcome of patients with acute chest and abdominal trauma
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Abstract Objective To investigate the value of emergency physician-led focused assessment with sonography for trauma (FAST)
combined with serum C-reactive protein (CRP), procalcitonin (PCT), and interleukin-6 (IL-6) testing in predicting the clinical outcome
of patients with acute chest and abdominal trauma. Methods Ninety-six patients with acute thoracoabdominal trauma,who had been
admitted to the Department of Emergency in our hospital from February 2019 to February 2022, were selected for this study . The patients
were grouped according to their clinical outcomes ,with the individuals who died after 48 h of treatment classified to the death group (n =
14) and all the others to the survival group (n = 82) . The general clinical indicators (sex,age, body mass, trauma type,smoking history,
alcohol consumption history , and previous chest and abdominal surgery history), CRAMS scores , inferior vena cava-collapse index (IVC-
CI),and serum CRP,PCT,and IL-6 levels at 0,24 ,and 48 h after admission were compared between the two groups. Logistic regression
analysis was used to identify the factors that influence the outcomes of patients with acute thoracoabdominal trauma based on statistically
significant differences (P < 0.05) between the two groups . Receiver operating characteristic (ROC) curves of the IVC-CI combined with

serum CRP,PCT,and IL-6 detection were plotted to evaluate the value in predicting clinical outcomes. Results The serum CRP,PCT,
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and IL-6 levels, CRAMS score,and [VC-CI in the death group were higher than those in the survival group at 0,24, and 48 h after admis-
sion (all P < 0.001) . The serum CRP,PCT,and IL-6 levels in patients in the death group gradually increased from 0,24, and 48 h after
admission, and the differences between each time point were statistically significant (all P < 0.05) . In the patients in the survival group,
these serum protein levels increased from 0 to 24 h after admission and peaked at 48 h,and the differences between each time point were
statistically significant (all P < 0.05) . The logistic regression analysis showed that the CRAMS score,IVC-CI,and serum CRP,PCT,and
IL-6 levels were risk factors affecting the outcome of patients with acute chest and abdominal trauma (all P < 0.05) . The area under the ROC
curve for the IVC-CI combined with serum CRP,PCT,and IL-6 detection was greater than that for each individual assessment type alone
(all P < 0.05), and the use of the IVC-CI combined with serum CRP,PCT, and I1.-6 detection to predict the clinical outcome of patients with
acute chest and abdominal trauma had net clinical benefit. Conclusion The IVC-CI and serum CRP,PCT,and IL-6 levels were associ-
ated with the clinical outcomes of patients with acute thoracoabdominal trauma. Therefore ,emergency physician-led bedside ultrasound

FAST combined with 48 h serum CRP,PCT,and IL-6 testing has good value for predicting the clinical outcomes of patients with acute

chest and abdominal trauma.

Keywords acute thoracoabdominal trauma; focused assessment with sonography for trauma; inferior vena cava-collapse index; C-reac-

tive protein; procalcitonin; interleukin-6
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Tab.1 Comparison of general clinical indicators, CRAMS scores, and IVC-CI between two groups

Trauma type [n (%) ]

Group n Male/female Age (year) Weight (kg)
Traffic accident ~ Fall from height  Blunt force injury

Death group 14 8/6 40.75 + 4.49 63.25+6.14 10(71.43) 3(21.43) 1(7.14)
Survival group 82 44/38 39.29 +5.18 62.64 +6.19 59(71.95) 15(18.29) 8(9.76)
iy’ 0.059 0.992 0.341 0.150
P 0.809 0.324 0.734 0.928

Group Smoking[n (%) ] Drinking[n (%) ] Previous history of chest and abdominal surgery [n (%) ]  CRAMS score IVC-CI
Death group 4(28.57) 5(35.71) 4(28.57) 380+1.12 0.42 +0.05
Survival group 23(28.05) 25(30.49) 17(20.73) 2.65+0.84 0.34 +0.04
iy’ 0.079 0.006 0.094 4.499 6.662
P 0.778 0.938 0.760 <0.001 <0.001
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2 28ANRRRO. 24, 48 hiliECRP, PCT, IL-67KFLbE: (x+5)
Tab.2 Comparison of serum CRP, PCT, and IL-6 levels between two groups at 0, 24, and 48 h after admission (x +s)

Item n 0h 24 h 48 h
CRP (mg/L)
Death group 14 78.54 + 12.49" 124.94 = 35.69"? 152.79 + 34.11"2"
Survival group 82 68.96 + 15.87 108.49 +30.127 80.85 + 10.23”
PCT (pg/L)
Death group 14 1.64 £0.21" 2.88 +0.56"% 3.91 £0.69"2Y
Survival group 82 1.22+0.27 2.35+0.49” 2.04 £0.52°
IL-6 (pg/mL)
Death group 14 79.14 = 11.73" 127.54 +19.82" 162.74 + 27.82"27
Survival group 82 70.22 + 12.09 105.19 + 15.26” 85.69 + 15.127"%

1) P < 0.001 vs. survival group;2) P < 0.001 vs. 0 h in the same group;3) P < 0.001 vs. 24 h in the same group.

R3  RMEREEI BE GRS B HNE ZMlogisticE Y3 5 #
Tab.3 Logistic regression analysis of factors influencing clinical outcomes in patients with acute thoracoabdominal trauma

Variable B SE Wald x> OR 959%CI P
CRAMS score 2.693 0.674 15.969 14.782 6.851-31.894 <0.001
Ive-Cl 2.726 0.683 15.932 15.274 6.263-37.252 <0.001
CRP 2517 0.695 13.115 12.390 5.393-28.464 <0.001
PCT 2.680 0.702 14.579 14.591 6.012-35.411 <0.001
IL-6 2592 0.698 13.789 13.355 5.899-30.237 <0.001

%4 IVC-Cl, MECRP, PCT. IL-67k FRELAHNTEELEBHFUMNE
Tab.4 Value of the IVC-Cl and serum CRP, PCT, and IL-6 defection individually and in combination in predicting patient outcomes

Index AUC 95%CI Cut-off value Sensitivity (%) Specificity (%)
IVC-CI 0.803 0.709-0.877 0.38 82.86 54.88
CRP 0.815 0.723-0.887 160.28 mg/L. 71.43 80.24
PCT 0.830 0.739-0.899 3.72 pe/L 78.57 82.93
1L-6 0.703 0.601-0.792 147.87 pg/ml 71.43 69.51
Combination 0.930 0.860-0.972 - 87.96 90.41
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Tab.5 Comparison of the predictive values of the IVC-Cl and serum CRP, PCT, and IL-6 detection individually and in combination

[tem Difference in area SE VA 95%CI P
Combination vs. CRP 0.115 0.082 1.398 0.046-0.276 0.047
Combination vs. PCT 0.101 0.055 1.835 0.007-0.208 0.049
Combination vs. IL-6 0.227 0.081 2.793 0.081-0.387 0.005
Combination vs. IVC-CI 0.128 0.067 1.905 0.003-0.259 0.045
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All

—— None

0.10

0.05

Non-standardized net profit

0.00 - .

T T T T
0.0 0.2 0.4 0.6 0.8 1.0
Threshold probability value
T T T T

1:100 1:4 2:3 3:2

Loss-benefit ratio
B2 IVC-CIBEAMECRP. PCT. IL-6Till77 = MDCAHR L
Fig.2 DCA curve of the prediction regimen based on the IVC-
Cl combined with serum CRP, PCT, and IL-6 detection
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