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ABSTRACT Objective: To explore the relationship between hemoglobin to red blood cell distribution width ratio (HRR), platelet to
lymphocyte ratio (PLR), and short-term mortality of patients with moderate to severe traumatic brain injury (TBI). Methods: The medical
records of 162 patients with moderate to severe TBI who were admitted to Xuzhou Medical University Affiliated Hospital from
September 2019 to September 2021 were retrospectively collected, and the patients were divided into death group and survival group
based on their survival status within 30d of admission. The HRR and PLR were calculated, the influencing factors of short-term mortality
of patients with moderate to severe TBI was analysed by multivariate Logistic regression, and the predictive value of the Glasgow Coma
Scale (GCS) scores combined with HRR and PLR for short-term mortality of patients with moderate to severe TBI was analysed by the
receiver operating characteristic (ROC) curve. Results: The mortality rate of 162 patients with moderate to severe TBI within 30 d of
admission was 35.80% (58/162). Compared with the survival group, the HRR decreased and PLR increased of the death group (P<0.05).
The multivariate Logistic regression analysis showed that GCS scores less than 9 scores, dilated pupils, brain hernia, HRR decreased and
PLR increased were independent risk factors for short-term mortality of patients with moderate to severe TBI (P<0.05). The ROC curve
analysis showed that the area under the curve for predicted short-term mortality of patients with moderate to severe TBI by HRR and PLR
combined with GCS scores was the largest, which was 0.924. Conclusion: HRR decrease and PLR increase are associated with short-term
mortality of patients with moderate to severe TBI, which may become an auxiliary predictor of short-term mortality of patients with
moderate to severe TBI, combining with HRR and PLR on the basis of GCS scores can enhance the predictive value of short-term
mortality of patients with moderate to severe TBL
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Table 1 Comparison of HRR and PLR between the death group and the survival group [M (P25, P75)]

Groups n HRR PLR
Death group 58 8.32(7.09,9.86) 278.69(224.08,359.96)
Survival group 104 11.05(9.38,12.92) 194.81(162.22,234.27)
U 5.855 6.016
P <0.001 <0.001
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Table 2 Univariate analysis of short-term mortality of patients with moderate to severe TBI

Factors Death group(n=58) Survival group(n=104) XU P
Gender(male/female) 45/13 77/27 0.252 0.616
Age(years, x+s) 61.05+8.43 56.46+8.59 3.282 0.001
Smoke[n(%)] 20(34.48) 22(21.15) 3.445 0.063
Underlying disease [n(%)]
Hypertension 9(15.52) 10(9.62) 1.253 0.263
Diabetes 5(8.62) 3(2.88) 1.531 0.216
Causes of trauma [n(%)]
Traffic accident 32(55.17) 48(46.15) 1.729 0.421
High altitude fall/fall 19(32.76) 45(43.27)
Other 7(12.07) 11(10.58)
Time from injury to
11.00(8.00,11.00) 11.00(6.00,11.00) 1.035 0.301
admission [hM( Pss, Pss)]
GCS scores [n(%)]
<9 scores 55(94.83) 74(71.15) 12.865 <0.001
2 9 scores 3(5.17) 30(28.85)
Dilated pupils [n(%)]
Yes 34(58.62) 27(25.96) 8.031 <<0.001
No 24(41.38) 77(74.04)
Brain hernia[n(%)]
Yes 14(24.14) 4(3.85) 15.523 <<0.001
No 44(75.86) 100(96.15)
Transfusion[n(%)]
Yes 30(51.72) 34(32.69) 5.643 0.018
No 28(48.28) 70(67.31)
R 3IPEE TBI BFEHAXTHEE R Logistic BRI
Table 3 Multivariate Logistic regression analysis of short-term mortality of patients with moderate to severe TBI
Variable B SE Waldy’ P OR 95%CI
GCS scores<<9 scores 1.868 0.792 5.559 0.018 2.477 1.371~3.611
Dilated pupils 1.012 0.497 4.146 0.042 2.752 1.039~4.289
Brain hernia 1.632 0.750 4.735 0.030 2.115 1.176~2.251
HRR decreased 0.485 0.108 20.179 <<0.001 1.624 1.314~2.007
PLR increased 0.010 0.003 13.451 <<0.001 1.010 1.005~1.315
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Table 4 Predictive value of GCS scores, HRR, and PLR for short-term mortality of patients with moderate to severe TBI

Maximum Youden

Indexes AUC 95%CI Optimal cutoff value  Sensitivity (%) Specificity (%) o
index
GCS scores 0.731 0.656~0.798 8 98.28 30.77 0.291
HRR 0.778 0.706~0.839 9.99 81.03 67.31 0.483
PLR 0.785 0.714~0.846 234.41 74.14 75.96 0.501
HRR combined

0.871 0.810~0.919 72.41 87.50 0.599

with PLR
Combination 0.924 0.872~0.960 79.31 90.38 0.697
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Fig.1 ROC curve of GCS scores combined with HRR and PLR predicting

short-term mortality of patients with moderate to severe TBI
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