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ABSTRACT Objective: To investigate the value of preoperative prognostic nutritional index (PNI), neutrophil to lymphocyte ratio
(NLR) and platelet to lymphocyte ratio (PLR) in the evaluation of postoperative prognosis in patients with brain glioma. Methods: The
clinical data of 131 patients with brain glioma (brain glioma group) who were admitted to our hospital from February 2016 to February
2019 were retrospectively analyzed, and 86 healthy volunteers who underwent physical examination in the outpatient department during
the same period were selected as the control group. The relevant data were collected and PNI, NLR and PLR were calculated. The differ-
ences of PNI, NLR and PLR in patients with brain glioma with different clinicopathological characteristics were compared. Kaplan-Meier
method was used to draw the survival curves of patients with brain glioma with different levels of PNI, NLR and PLR. Univariate and
multivariate COX regression analysis was used to analyze the related factors affecting the prognosis of patients with brain glioma. Re-
ceiver operating characteristic curve (ROC) was used to analyze the value of preoperative PNI, NLR and PLR in predicting the prognosis
of patients with brain glioma. Results: The NLR and PLR in the brain glioma group were higher than those in the control group (P<0.05),
and PNI was lower than that in the control group (P<0.05). The NLR and PLR of patients with World Health Organization (WHO) grade
[T were higher than those of patients with WHO grade [ ~ II (P<0.05), and the PNI was lower than that of patients with WHO grade |
~ 1l (P<0.05). The 3-year survival rate of high NLR group and high PLR group were lower than those of low NLR group and low PLR
group (P<0.05), and the 3-year survival rate of low PNI group was lower than that of high PNI group (P<0.05). WHO grade III, NLR
(higher) and PLR (higher) were risk factors for poor prognosis in patients with brain glioma (P<0.05), and PNI (higher) was a protective
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factor (P<0.05). The area under curve of preoperative PNI, NLR and PLR combined to predict the prognosis of patients with brain glioma
was 0.849, which was higher than the prediction of 0.703, 0.706 and 0.704 by single indicator. Conclusion: Preoperative PNI is de-
creased, NLR and PLR are increased in patients with brain glioma, which are related to poor prognosis. Preoperative PNI, NLR and PLR
can be used as reference indicators for prognosis assessment of patients with brain glioma.
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Table 1 Differences in PNI, NLR and PLR between brain glioma group and control group(xt s )

Groups n PNI NLR PLR
Brain glioma group 131 41.02% 4.18 3.68% 0.71 139.81% 20.42
Control group 86 59.51% 6.79 1.29+ 0.40 56.16x 9.45
t -24.829 28.386 35.551
P 0.000 0.000 0.000
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Table 2 Differences in PNI, NLR and PLR of patients with brain glioma with different clinicopathological characteristics(x+ s )
Clinicopathological
characteristics n PNI t/P NLR t/P PLR t/P
Age
=60 years 68 40.59+ 2.03 -1.831/0.070 3.71% 0.35 0.844/0.400 142.02+ 18.35 1.385/0.168
<60 years 63 41.48+ 3.41 3.65+ 0.46 137.42+ 19.66
Gender
Male 73 41.13% 2.09 0.722/0.479 3.70+ 0.32 0.913/0.363 141.85+ 18.74 1.389/0.167
Female 58 40.88+ 1.89 3.65+ 0.30 137.24+ 19.03
Tumor diameter
=3cm 72 40.75% 1.95 1.801/0.074 3.70+ 0.41 0.503/0.616 141.99+ 18.08 1.451/0.149
<3cm 59 41.35+ 1.83 3.66x 0.50 137.15+ 20.06
WHO grade
[ ~1I grade 81 41.95+ 2.01 7.458/0.000 3.43+ 0.25 -17.265/0.000 133.51+ 10.06  -10.046/0.000
[T grade 50 39.52+ 1.43 4.09+ 0.13 150.02+ 7.39
Preoperative KPS score
=75 scores 69 41.25% 3.01 1.080/0.282 3.62+ 0.35 -1.831/0.069 138.36x 18.35 -0.921/0.359
<75 scores 62 40.76x 2.03 3.75+ 0.46 141.42+ 19.66
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Fig.1 Survival curves of patients with brain glioma with different levels of PNI, NLR and PLR
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Table 3 Univariate and multivariate COX regression analysis of affecting the prognosis of patients with brain glioma

Univariate COX regression analysis

Multivariate COX regression analysis

Factors Assignment
HR(95%CI) P HR(95%CTI) P
Constant term 0.000 - -
Age 0==60 years, 1=<<60 years  1.257(0.858~1.843) 0.758 - -
Gender O=female, 1=male 1.033(0.983~1.084) 0.523 - -
Tumor diameter 0=<3cm, I==3 cm 1.582(1.045~2.393) 0.012 1.025(0.869~1.357) 0.256
WHO grade 0=1 ~1II grade, 1=I1I grade  1.808(1.298~2.517) 0.000 1.652(1.224~2.230) 0.000
KPS score 0==75 scores, 1=<<75 scores  1.343(0.833~2.167) 0.719 - -
PNI Substitution of original value ~ 0.532(0.375~0.753) 0.000 0.552(0.385~0.791) 0.000
NLR Substitution of original value  1.640(1.208~2.227) 0.000 1.540(1.155~2.055) 0.002
PLR Substitution of original value ~ 1.654(1.206~2.267) 0.003 1.645(1.212~2.234) 0.000
% 4 PNIINLR,PLR il s B2 J5 988 28 3 T EO 0 e
Table 4 Efficacy of PNI, NLR and PLR in predicting the prognosis of patients with brain glioma
Factors Area under curve (95%CI) Critical value Sensitivity( % ) Specificity( % ) Jordan index
PNI 0.703(0.608~0.797) 35.16 69.41 65.22 0.3463
NLR 0.706(0.612~0.800) 3.85 71.76 63.04 0.3480
PLR 0.704(0.607~0.801 ) 146.28 72.94 69.57 0.4251
Combine 0.849(0.772~0.925) 85.88 86.96 0.7284
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Fig.2 ROC curve of PNI, NLR and PLR predicting prognosis of patients

with brain glioma
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