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Predictive value of CRP,NLR,PLR,and RDW for prognosis in patients with post-traumatic sepsis
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(Department of Trauma Surgery , The First Hospital of Hebei Medical University , Shijiazhuang 050000, China)

Abstract Objective To evaluate the predictive value of C-reactive protein (CRP), neutrophil-to-lymphocyte ratio (NLR), plate-
let-to-lymphocyte ratio (PLR),and red cell distribution width (RDW) for prognosis in patients with post-traumatic sepsis. Methods A
total of 223 patients with post-traumatic sepsis treated at our hospital between July 2023 and April 2025 were identified. According to
their survival status within 28 days after the diagnosis of sepsis, the patients were divided into survivor (n = 135) and non-survivor (n =
88) groups. The t test, rank-sum test, and chi-square ( x *) test were used to compare differences in clinical data between the two groups.
Binary logistic regression was applied to identify independent risk factors for 28-day mortality , and receiver operating characteristic (ROC.)
curve analysis was used to assess the predictive ability of each parameter. Results Injury severity score (ISS),acute physiology and
chronic health evaluation 11 (APACHE 11 ) score, sequential organ failure assessment (SOFA) score, white blood cell count, CRP,NLR,
PLR,and RDW were significantly higher in the non-survivor group than in the survivor group (P < 0.05). Binary logistic regression analy-
sis identified that ISS, APACHE I score,SOFA score, CRP,NLR,PLR,and RDW were independent risk factors for 28-day mortality (P <
0.05). The ROC curve analysis showed that the areas under the curve for CRP,NLR,PLR,RDW,and their combined value were 0.755,
0.746,0.720,0.681,and 0.884,respectively. Conclusion CRP,NLR,PLR,and RDW are closely related to the prognosis of patients
with post-traumatic sepsis and are independent risk factors for in-hospital mortality. Moreover, the combined detection of CRP,NLR,
PLR,and RDW is valuable for predicting the prognosis of patients with post-traumatic sepsis.
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Tab.1 Comparison of clinical indicators between two groups
Item Survivor group (n = 135) Non-survivor group (n = 88) 1171 x * P

Sex[n (%) ] 0.002 0.963

Male 71(52.59) 46(52.27)

Female 64(47.41) 42(47.73)
Age (year) 45.87 +10.33 45.98 +10.12 -0.079 0.937
Heart rate (beats/min) 83.87 +8.21 83.12+8.14 0.670 0.504
Systolic blood pressure (mmHg) 111.21 8.56 111.87 +8.34 -0.571 0.568
Diastolic blood pressure (mmHg) 71.74 + 6.23 71.25+6.12 0.581 0.562
Cause of trauma [n (%) ] 0.812 0.847

Traffic accident 67(49.63) 49 (55.68)

Fall from height 39(28.89) 22(25.00)

Crush injury by heavy object 16(11.85) 9(10.23)

Others 13(9.63) 8(9.09)
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(i)
Ttem Survivor group (n = 135) Non-survivor group (n = 88) 0zl x’ P

Number of trauma sites [n (%) | 0.009 0.922

<2 62(45.93) 41(46.59)

>2 73 (54.07) 47(53.41)
Time from trauma to admission (h) 2(1-8) 2(1-7) -1.212 0.331
Duration of mechanical ventilation (d) 13(9-21) 12(9-23) —1.554 0.128
ISS 23.38 £3.12 29.32 £3.98 —11.834 <0.001
APACHE I score 19.21 £2.66 23.12+2.87 —10.236 <0.001
SOFA score 9.76 +2.12 13.87 £2.76 —11.879 <0.001
WBC ( x 10°/L) 11.21£3.12 15.38 £3.76 —8.634 <0.001
Hemoglobin (g/dL) 9.21+1.29 9.28 + 1.31 —0.393 0.695
CRP (mg/L) 74.38 £ 15.21 99.23 £ 17.29 —11.000 <0.001
Creatinine (pmol/L) 98.31 £ 8.45 99.76 + 8.66 —1.234 0.218
Lactate (mmol/L) 2.87 £0.65 291 +0.67 —0.442 0.659
NLR 9.66 +2.12 12.87 +£2.33 —10.422 <0.001
PLR 156.54 +23.12 191.21 +24.28 -10.619 <0.001
RDW (%) 11.98 +1.98 14.98 +2.18 -10.417 <0.001

2.2 ZJtlogistic[mlIH 5T FilS 52 K 3R
BN Z P h BA g2 5% (P<0.05) 15

K2 — JClogistic [B] 14 43 BT . 45 5% i 7, 1SS .LAPACHE
I 3F 43 . SOFAPF 43 .CRP .NLR .PLR ZRDW Jy £ N

PR AR, B R LT AR N A &, T2 REBUR ML MR R (P<0.05) W32,
F2 ZilogisticElF34 HTFUEHZIMEER
Tab.2 Binary logistic regression analysis of prognostic factors
Variable B SE Wald x° P OR 95%CI
ISS 0.378 0.095 15.842 <0.001 1.459 1.212-1.757
APACHE II score 0.295 0.102 8.352 0.004 1.343 1.100—1.639
SOFA score 0.781 0.145 29.030 <0.001 2.185 1.644-2.904
WBC 0.075 0.058 1.671 0.196 1.078 0.963-1.207
CRP 0.031 0.014 4.898 0.027 1.031 1.003—1.060
NLR 0.423 0.112 14.267 <0.001 1.527 1.226-1.901
PLR 0.015 0.007 4.592 0.032 1.015 1.001-1.029
RDW 0.458 0.132 12.030 <0.001 1.581 1.221-2.048

2.3 AR MIEA K ROCHRZR /A
4t B i R, CRP NLR .PLR .RDW K2 6 & 46 I (1

ii12E T i FH (area under the curve, AUC) 4351 250.755 .

#R3 FEMEBEEKINHROCH %S TR
Tab.3 Results of ROC curve analysis for each indicator and combined detection

0.746.0.720.0.681 }2.0.884 . W33 . &1,

Indicator AUC 95%CI P Sensitivity (%) Specificity (%) Cutoff value
CRP 0.755 0.689-0.821 <0.001 67.0 78.5 88.14 mg/L,
NLR 0.746 0.681-0.811 <0.001 54.5 81.5 11.25
PLR 0.720 0.651-0.788 <0.001 64.8 71.1 183.13
RDW 0.681 0.607-0.754 <0.001 523 80.7 12.84%
Combined detection 0.884 0.841-0.927 <0.001 87.5 82.3 -
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