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[ Abstract] Objective To explore the value of serum long-chain acyl-CoA synthetase 4 (ACSL4), soluble lectin-like
oxidized low-density lipoprotein receptor 1 (SLOX-1), and resistin (RETN) as potential biomarkers for the early diagnosis and
prognosis of trauma complicated with sepsis (TS). Methods A total of 138 patients with TS treated in the Emergency De-
partment of the First Affiliated Hospital of Xi' an Jiaotong University from February 2023 to February 2026 were selected as
the TS group, and 120 patients with isolated trauma were selected as the control group. The TS group was further divided into
a death subgroup (n=45) and a survival subgroup (7=93) based on 28-day follow-up outcomes. Serum levels of ACSL4,
sLOX-1, and RETN were detected by ELISA. Factors influencing the prognosis of TS patients were analyzed. ROC curve
analysis was used to evaluate the early diagnostic value of serum ACSL4, sLOX-1, and RETN for TS and their predictive effi-
ciency for prognosis. In addition, the Bootstrap resampling method was employed to systematically validate the internal stabili-
ty of the model. Results Compared with the control group, serum levels of ACSL4, sLOX-1, and RETN were significantly
higher in the TS group (t=7.758, 7.945, 9.750; all P<0.001). Compared with the survival subgroup, the death subgroup had a
significantly higher shock rate and significantly elevated serum levels of ACSL4, sLOX-1, and RETN (X°/t=8.474, 7.504,
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7.350, 7.149; P=0.004, <0.001, <0.001, <0.001). Shock, high serum ACSL4, high sLOX-1, and high RETN were independent
prognostic factors for TS patients [ OR(95% CI)=3.286 (1.426—7.573), 3.575 (1.891-6.760), 2.983 (1.647-5.402), 6.883
(3.052-15.525) ]. The AUCs of serum ACSL4, sSLOX-1, RETN, and their combination for predicting poor prognosis in TS pa-
tients were 0.801, 0.763, 0.869, and 0.935, respectively. The combined use of these three markers significantly outperformed
individual predictions (Z=3.144, 4.128, 2.360; P=0.002, <0.001, 0.018). Internal validation showed that the model’ s

prediction curve was highly consistent with the actual observed data. Conclusion

Serum levels of ACSL4, sLOX-1, and

RETN are elevated in patients with TS. Combined detection of these three markers demonstrates superior diagnostic and prog-

nostic efficiency for TS.
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HE5E X (P<0.01) , W#E 1,

F 1 Con 4 TS B I ACSLA sLOX-1 RETN /K-F-
Heds (xxs)
Tab.l Comparison of serum ACSL4, sLOX-1 and RETN levels
between the Con group and the TS group

TR F) 235 J RS 5 52 e L0 45 2R =2 18] T . 35 22 5
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sLOX-1 RETN /KF He %
Tab.2 Comparison of clinical data and serum levels of ACSL4,
sLOX-1, and RETN between the survival subgroup and

the death subgroup of TS patients

il % ACSIA(ng/L) sLOX-1(ng/L) RETN(ug/L)
Con 41 120 85.48+12.56  61.45+10.23 5.98+0.87
TS 44 138 105.44£25.63  76.69+18.72 7.24+1.16
t1H 7.758 7.945 9.750
PH <0.001 <0.001 <0.001

2.2 2 WAHIGRTERE K Mg ACSL4A sLOX-1 RETN 7K
T SAEE AL R, SR T A B R v E L
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EHAA) A AR, 1T Z N E Logistic M1IH 5347, 45
R ARTE ACSLA B sLOX-1 & RETN &K TS
HIURIET-fER R (P<0.01) , W3 3,
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SN TS B B A B A ROC fiZk, 3318 AUC, 45
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BETI TS B4 Bs A R AUC 4351 & 0.801,
0.763.0.869.,0.935, = H WAL T 45 H HL A FU 24 A
(Z/P=3.144/0.002 .4.128/<0.001 ,2.360/0.018 ) , i,
#4 E1,

2.5 IfiliE ACSI4 sLOX-1 RETN /Kl TS & i
JE AR NEBEE R H Bootstrap 7 (B & filiFE1 000
PO XL ACSLA sLOX-1 RETN (7554 F91 0] 45 751
TR UE , Jfa 3 H-L 3005 00 P ARG 06 DAk A5 AR A o
., 4R ER, H-L K55 x> =8.206, P=0.414 , R B

5 H L A entn e
PRI B %) ] 1.148  0.284
& 51(54.84) 29(64.44)
s 42(45.16) 16(35.56)
SR (Rxs, %) 45.92+6.78  46.85+6.49  0.766 0.445
BMI( %+s,kg/m?) 22.37+2.43  22.41£2.36  0.091 0.927
WA S [ (% ) 39(41.94) 21(46.67)  0.276 0.599
PRI H(%) ] 34(36.56) 18(40.00)  0.153  0.696
TR [ (%) ] 17(18.28) 6(13.33)  0.534 0.465
IR L[ (%) ] 8(8.60) 9(20.00)  3.647 0.056
ZAGEARENA] (245, h)  7.93+1.28 8.21+1.32  1.192 0.235
ICU fEBEMS ] (2+s,d)  17.62+¢4.96  18.76x5.13  1.252 0.213
BIGFER[H(%) ] 0.029  0.999
ERIE N 42(45.16) 21(46.67)
AR BA TR 26(27.96) 13(28.89)
Fli g% 16(17.20) 7(15.56)
HoAth 9(9.68) 4(8.89)
AMGEZEI (%) ] 3.922 0.270
B 45(48.39) 15(33.33)
e 2] 6(6.45) 3(6.67)
15 i 153 28(30.11) 22(48.89)
oAl 14(15.05) 5(11.11)
MM CITESR [ (%) ] 10(10.75) 8(17.78)  1.320 0.251
MM L [ (%) ] 7(7.53) S(11.11)  0.491  0.484
HLE A H(%) ] 58(62.37) 31(68.89)  0.564 0.453
Ry (%) ] 46(49.46) 34(75.56)  8.474 0.004
BUN (s, mmol/L) 6.75+1.83 6.83£1.91  0.237 0.813
WBC (x+s,x10°/L) 9.46+2.23 9.53£2.16  0.175 0.862

263.59+42.37 267.81+43.21 0.545 0.587
104.25£21.26 105.84+24.43  0.392 0.696
98.57+£12.33 119.65+20.54 7.504 <0.001
72.51+£9.28 85.32+10.23  7.350 <0.001

6.75+1.05 8.26+1.37 7.149 <0.001

PLT(x+s,x10°/L)
Hb(x+s,g/L)
ACSLA4(x+s,ng/L)
sLOX-1(x+s,ng/L)
RETN(x+s,pg/L)

®3 ZHE Logistic MM TS B WUSFE TR0 PR
Tab.3 Multivariate Logistic regression analysis of the influencing

factors for poor prognosis in patients with TS

wWEZE  BMH SEH Wald{d P{H ORfH 95%CI
N 1.190 0.426  7.799  0.005 3.286 1.426~7.573
ACSIA & 1.274 0325 15366 <0.001  3.575 1.891~6.760
sLOX-1 % 1.093 0.303 13.010 <0.001  2.983 1.647~5.402
RETN &  1.929 0.415 21.607 <0.001  6.883 3.052~15.525
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F 4 I ACSL4 sLOX-1, RETN /KX TS B35 HiJ5 A R

AL e
Tab.4 Comparison of the efficacy of serum ACSL4, sLOX-1, and
RETN levels in predicting poor prognosis in patients

with TS

) Youd
R RS

LNy HRBTE AUC o

95%CI

ACSLA 106.94 ng/L 0.801 0.724~0.864 0.756 0.763 0.519
sLOX-1 78.63 ng/L 0.763 0.683~0.831 0.689 0.731  0.420
RETN 7.36 pg/L 0.869 0.801~0.920 0.844 0.742  0.586
=HBA 0.935 0.880~0.970 0.822 0.925 0.747

Bl 1 Iy ACSL4 ,sLOX-1 RETN /K F-30 TS M2 W5 AN R
fi ROC 2k
Fig.1 ROC curve for serum ACSI4, sL.OX-1, RETN levels pre-

dicting poor prognosis in TS patients

2 I ACSL4 sLOX-1 RETN 7K F- Bl TS & s i 4
F A HE: 4%
Fig.2 Internal validation calibration curve for predicting the prog-
nosis of TS patients based on serum ACSL4, sLOX-1 and
RETN levels
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WFFEHRIE , RETN X i 55 0 HA L 5+ iz Wi alcse, 2
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JERZIR TS BE WU Y 5 1, $278 RETN X TS
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Y — 3P AT AR A i R RS 43 )2 5 R AR 35S PP A
MR T =3 AR 530 AN [R] 95 3 48 B2 Z1 1) TS
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