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Background: Increasing evidence has highlighted that systemic immune-inflammation index (SII), a recently developed prognostic
biomarker that utilizes peripheral platelet, lymphocyte and neutrophil counts, is associated with unfavorable prognosis in various
tumors. Nevertheless, the prognostic significance of SII in high-grade gliomas patients undergoing radical resection remains unclear.
Therefore, the present study aimed to assess the potential of SII as a prognostic biomarker in this patient population.

Methods: A total of 111 adult patients with high-grade gliomas who underwent radical resection were consecutively enrolled in this
investigation. The study involved the categorization of patients into high and low SII groups using predetermined cut-off values.
Subsequently, forward stepwise logistic regression was employed to identify autonomous predictors for early gliomas recurrence. To
mitigate the impact of confounding factors, a propensity score matching (PSM) analysis was performed between high and low SII
patients. Finally, the Kaplan-Meier approach was utilized to compare the progression-free survival (PFS) and overall survival (OS) of
the two groups.

Results: The study involved the categorization of patients into two groups based on their SII levels, namely high SII (> 604.8) and
low SII (< 604.8) groups. Forward stepwise logistic regression revealed that high SII (p < 0.001) and tumor size > 50 mm (p < 0.001)
were significantly related to early recurrence of gliomas. Furthermore, the results indicate that PFS and OS were significantly shorter
in the high SII group compared to the low SII group, both before and after PSM (p < 0.05).

Conclusion: Preoperative biomarker SII can serve as a prognostic biomarker for early recurrence and prognosis in patients with high-
grade gliomas undergoing radical resection. Furthermore, the combination of tumor size and SII demonstrates a robust predictive
capacity for early recurrence and prognosis in this patient population.
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Introduction

Gliomas represent the most prevalent malignancies of the central nervous system (CNS), comprising over 50% of CNS
malignancies in adults.'** Traditionally, gliomas are classified into two primary types based on histological characteriza-
tion: low-grade gliomas (I-IT) and high-grade (III-IV) gliomas.** The high-grade gliomas pose significant challenges in
treatment and have a poor prognosis due to their high recurrence rate, despite initial maximal radical resection.>® One of
the main challenges is that gliomas exhibit invasive growth, and the determination of the tumor boundary through
conventional radiology is typically challenging.” Consequently, the extent of tumor resection is frequently confined to the
boundary identified by preoperative radiological assessment, rather than the precise histopathological boundary and this

limitation may contribute significantly to the propensity for gliomas recurrence following radical resection. Overall,
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patients with high-grade gliomas who undergo radical resection exhibit varying outcomes with 5-year survival rate
fluctuates between 5.5% and 75.2%, which can be attributed to the differences in tumor burdens, histopathological status,
and immune response status.® '° Consequently, to enhance risk stratification and improve prognostic accuracy, effective
prognostic biomarkers are required for this population of high-grade gliomas patients who undergo radical resection.

In the context of cancer progression, the hallmarks of inflammatory response and immunoregulation are widely recognized as
crucial factors that contribute to processes such as priming, proliferation, angiogenesis, and migration.'""'? It is reported that high-
grade gliomas lead to a inflammatory and immunosuppressive environment both locally and systemically, which presents
significant challenges that can negatively impact clinical outcomes and the effectiveness of therapeutic interventions.'*'* For
example, elevated levels of myeloid-derived suppressor cells have been found in the tumor microenvironment of gliomas while
higher proportions of circulating regulatory T cells have been found in the peripheral blood of gliomas patients."* To date,
peripheral blood inflammatory mediators, including the neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
(PLR) and monocyte-to-lymphocyte ratio (MLR), have already been reported to be effective predictors for predicting the clinical
outcomes of several malignancies.'”>”'” Furthermore, the novel biomarker systemic immune-inflammation index (SII), compris-
ing platelets, neutrophils, and lymphocytes, has been identified as a promising prognostic biomarker in various malignancies."”

Given the uncertain prognostic significance of preoperative SII in high-grade gliomas patients undergoing radical
resection, the present study endeavors to assess the prognostic value of SII in this patient cohort and to further evaluate
whether SII can be used as an ideal biomarker for the prognosis of gliomas.

Method

Patient Selection
This study reports on a cohort of 111 patients diagnosed with high-grade gliomas who underwent radical resection
(Radical resection is defined as complete resection of enhancing nodule and maximal resection of peritumoral edema
area.) as their initial therapy between April 2018 and September 2022 at our institution. To ensure the comparability of
data and minimize the influence of subjective factors on inflammatory indicators, inclusion and exclusion criteria were
established. The inclusion criteria were as follows: patients were/had (1) aged >18 years; (2) an Eastern Cooperative
Oncology Group performance status of 0, 1; (3) no diagnosis of other tumors at the time of diagnosis; (4) with a solitary
lesion; (5) no fever/infection at the time of admission. The exclusion criteria were as follows: (1) incomplete follow-up
data (n=81); (2) received adjuvant chemotherapy or radiotherapy before surgery (n=15); (3) did not received adjuvant
chemotherapy or radiotherapy after surgery (n=12); (4) had a history of inflammatory diseases in the past month (n=5).
Finally, there were 111 patients included in this study. The flowchart of the study population is shown in Figure 1.
The institutional review boards of the Brain Hospital of Hunan Province (Hunan Second People’s Hospital) approved
this retrospective study, which adhered to the Declaration of Helsinki. As the study was retrospective and patient data
was anonymized and de-identified prior to analysis, the requirement for written consent was waived.

Data Collection

Clinical information pertaining to patients, such as age, gender, pathology grade (WHO classification in 2016), tumor size, and
degree of edema, was collected, as were peripheral blood results, including neutrophil count, lymphocyte count, and platelet count
within 1 week prior to radical resection. To calculate SIRI and SII, the following formula was employed: SII =P x N/L,
SIRT = N x M/L (Note: P=platelet count; N=neutrophil count; L=lymphocyte count; M=monocyte count).

Early Recurrence Evaluation and Follow-Up

Magnetic resonance imaging (MRI) was screened by two radiologists who had either 9 years or 12 years of experience in
neuroimaging radiology. Early recurrence of gliomas was defined as new lesions appearing within six months after
radical resection. The patients with gliomas who underwent radical resection were segregated into two groups: those who
experienced early recurrence and those who did not. The duration of PFS was determined from the time of diagnosis to
the point of tumor recurrence. Similarly, OS was calculated from the date of diagnosis to the date of death from any cause
or the last follow-up. Both PFS and OS were computed both prior to and following one-to-one PSM.
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Figure | Diagram of the study population.

Statistical Analysis

The present study utilized the receiver operating characteristic (ROC) curve to ascertain the optimal cut-off value for SII, SIRI,
NLR, MLR, and PLR in the screening of gliomas patients with a higher likelihood of recurrence within six months. The data was
presented as either the median with interquartile (IQR) or as frequencies. Numerical variables (non-normal distribution) were
compared using the Mann—Whitney U-test, while categorical variables were compared using Pearson’s chi-squared test or
Fisher’s exact test. To evaluate the inter-reader agreement of radiological data between the two neuroimaging radiologists, the
Kappa test (for categorical data) was performed. Agreement was classified as poor (Kappa value, 0-0.40), fair to good (Kappa
value, 0.40-0.75), and excellent (Kappa value,> 0.75). A forward stepwise logistic regression model was employed to identify the
most effective marker through univariate and multivariate analyses. Additionally, a one-to-one PSM analysis was employed to
mitigate the influence of confounding variables between the high and low SII groups. The Kaplan-Meier method and Log rank test
were utilized to compare the differences in OS and PFS between the high and low SII groups prior to and following PSM. The
discriminatory ability of the combination of SII and tumor size in predicting early gliomas recurrence was evaluated by ROC

Curves.
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Statistical analyses were conducted using SPSS 26.0 statistical software, and a two-tailed P value of < 0.05 was deemed
statistically significant. The effect size and statistical power of this study was analyzed by G-power 3.1.9.7 software.

Result

Demographic, Radiological and Laboratorial Characteristics

A total of 111 patients were included (65 males and 46 females) in the present study. The statistical power calculated by
G-power software for this sample size was 0.80 (Type of power analysis: Post-hoc power analysis; Parameter: effect size
= 0.265; a err prob = 0.05; n = 111). All the diagnoses of high-grade gliomas were based on pathology after radical
resection. There were 53 (47.7%) patients with WHO class III gliomas and 58 (52.3%) patients with WHO class IV
gliomas. There were 54 patients (48.6%) with slight peritumoral edema and 57 patients (51.4%) with severe peritumoral
edema. In this study, 38 patients (34.2%) had tumor size less than 50 mm, while 73 patients (65.8%) had tumor size
greater than or equal to 50 mm. The inter-reader agreements of radiological data between two radiologists were all
excellent with Kappa values of 0.910 (peritumoral edema) and 0.955 (tumor size). Table 1 and Table 2 provide detailed
demographic, radiological, and laboratory characteristics.

Table | The Demographic, Radiological and Laboratorial
Characteristics of the Patients

Characteristics Total (n=111)
Age (%)

<60 79 (71.1%)

> 60 32 (28.9%)
Gender (%)

Male 65 (58.6%)

Female 46 (41.4%)
Pathology grade (%)

WHO Il 50 (45.1%)

WHO IV 61 (54.9%)
Tumor size (%)

< 50mm 35 (31.6%)

= 50mm 76 (68.4%)
Degree of edema (%)

Mild 54 (48.7%)

Severe 57 (51.3%)

Platelet (x10°/L)

225 (IQR 184, 259)

Neutrophils (x10°/L)

5.18 (IQR 3.60, 6.78)

Monocytes (x107/L)

1.61 (IQR I.13, 2.11)

Lymphocytes (x10%/L)

0.40 (IQR 0.30, 0.52)

NLR 2.93 (IQR 2.09, 5.19)
MLR 0.34 (IQR 0.26, 0.42)
PLR 137.50 (IQR 102.65, 187.68)
SIRI 2.19 (IQR 1.35, 3.41)

Recurrence within six months (%)

Recurrence
No recurrence

36 (32.4%)
75 (67.6%)

3482
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Table 2 The Demographic, Radiological and Laboratorial Characteristics of the Low Sl and High SII Patients

Characteristics Low SII (n=52) High SII (n=59) P value
Age (%) 0.997
<60 37 (71.1%) 42 (71.1%)
> 60 15 (28.9%) 17 (28.9%)
Gender (%) 0.575
Male 29 (55.8%) 36 (61.1%)
Female 23 (44.2%) 23 (38.9%)
Pathology grade (%) <0.001
WHO Il 33 (63.4%) 17 (28.9%)
WHO IV 19 (36.6%) 42 (71.1%)
Tumor size (%) 0.022
< 50mm 22 (42.3%) 13 (22.1%)
2 50mm 30 (57.7%) 46 (77.9%)
Degree of edema (%) 0.011
Mild 32 (61.6%) 22 (37.2%)
Severe 20 (38.4%) 37 (62.8%)
Recurrence within six months (%) 0.005
Recurrence 10 (19.2%) 26 (44.1%)
No recurrence 42 (80.8%) 33 (55.9%)
NLR 2.08 (IQR 1.64, 2.52) 5.04 (IQR 3.12, 8.77) <0.001
MLR 0.19 (IQR 0.15, 0.25) 0.34 (IQR 0.26, 0.42) <0.001
PLR 109.25 (IQR 86.07, 132.96) 183.33 (IQR 137.50, 256.58) <0.001
SIRI 0.73 (IQR 0.49, 0.97) 2.19 (IQR 1.35, 3.41) <0.001

Abbreviation: IQR, interquartile range.

Potential Predictive Factors for Early Gliomas Recurrence

Early recurrence of gliomas was defined as a recurrence of gliomas within 6 months after radical surgery. Thirty-six
(32.4%) gliomas patients recurred within six months after radical resection while 75 (67.6%) patients did not recur within
six months. ROC curves were performed to decide the diagnostic efficacy of biomarker and their respective cutoff points.
The cut-off point of the ROC is the threshold that optimizes the performance of the classification model and the cut-off
points of NLR, MLR, PLR, SII and SIRI were 3.6, 0.3, 126.2, 604.8 and 1.3, respectively. The area under curves (AUCs)
of NLR, MLR, PLR, SII and SIRI were determined to be 0.624, 0.544, 0.628, 0.641 and 0.592, respectively (Figure 2). In
univariate analysis, early recurrence of gliomas was correlated with pathology grade WHO IV (p = 0.001), severe
peritumoral edema (p = 0.025), NLR > 3.6 (p = 0.011), PLR > 126.2 (p = 0.010), SII > 604.8 (p = 0.005), tumor size >
50 mm (p < 0.001). A forward stepwise multivariate analysis was then performed using the significant risk factors
identified in the univariate analysis. The analysis revealed that tumor size > 50mm and SII > 604.8 were independent
biomarkers that correlated with early recurrence of gliomas. The odds ratios and 95% confidence intervals for these
biomarkers are presented in Table 3.

Impact of Low and High Sll on the PFS and OS

The findings derived from the logistic regression model indicate that NLR, PLR, and SII were linked to early recurrence
of gliomas in the univariate analysis. However, only SII demonstrated a significant association with early recurrence of
gliomas in the multivariate analysis. As a result, the Log rank test was utilized to ascertain the dissimilarity in PFS and
OS between patients with low and high SII. Compared to the low SII cohort (52, 46.8%), the patients of the high SII
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Figure 2 Comparison of the AUCs for NLR, MLR, PLR, SII and SIRI in predicting early recurrence of glioma in HCG patients.
Abbreviations: AUCs, area under curves; NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte; PLR, platelet-to-lymphocyte ratio; Sll, systemic immune-
inflammation index; SIRI, systemic inflammation response index; HCG, high grade glioma.

cohort (59, 53.2%) had higher pathological grade, larger tumor size and higher degree of edema. The Kaplan-Meier

survival curves for PFS and OS in patients with low and high SII were depicted in Figure 3. Compared with the high SII
group, the low SII group had a significantly longer median PFS (low SII, 442.0 days [95% CI 364.949-519.051] vs high

Table 3 Assessment of Potential Risk Factors for Early Recurrence of Gliomas

Characteristics Early recurrence No Early Recurrence P value
(n=36) (n=75) o o
Univariate Multivariate

Age (%) 0.468 -

< 60 24 (66.7%) 55 (73.3%)

> 60 12 (33.3%) 20 (26.7%)
Gender (%) 0.973 -

Male 21 (58.3%) 44 (58.7%)

Female 15 (41.7%) 31 (41.3%)
Pathology grade (%) 0.001 -

WHO I 8 (22.2%) 42 (56.0%)

WHO IV 28 (77.8%) 33 (44.0%)
Tumor size (%) <0.001 0.007 (OR, 4.405; 95% CI: 1.508-12.821)

< 50mm 2 (5.6%) 33 (44.0%)
= 50mm 34 (94.4%) 42 (56.0%)
(Continued)
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Table 3 (Continued).

Characteristics Early recurrence No Early Recurrence P value
(n=36) (n=75) L L
Univariate Multivariate
Degree of edema (%) 0.025 -
Mild 12 (33.3%) 42 (56.0%)
Severe 24 (66.7%) 33 (44.0%)
NLR 0.011 -
<3.6 17 (47.2%) 54 (72.0%)
> 3.6 19 (52.8%) 21 (28.0%)
MLR 0.381 -
<03 16 (44.4%) 40 (53.3%)
> 0.3 20 (55.6%) 35 (46.7%)
PLR 0.010 -
< 126.2 9 (25.0%) 38 (50.7%)
> 126.2 27 (75.0%) 37 (49.3%)
SIRI 0.069 -
<13 14 (38.9%) 43 (57.3%)
> 1.3 22 (61.1%) 32 (42.7%)
Sli 0.005 0.017 (OR, 2.959; 95% CI: 1.209-7.194)
< 604.8 10 (27.8%) 42 (56.0%)
> 604.8 26 (72.2%) 33 (44.0%)

Abbreviations: IQR, interquartile range; OR, odds ratio.

SII, 225.0 days [95% CI 150.691-299.309]; p < 0.001) (Figure 3A) and OS (low SII, 1017.0 days [95% CI 562.372—
1471.628] vs high SII, 449.0 days [95% CI 316.194-581.806]; p < 0.001) (Figure 3B). Additionally, to mitigate selection
bias arising from confounding factors between different groups, a one-to-one PSM analysis was conducted. The PSM
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Figure 3 Log rank tests were used to compare PFS (A) and OS (B) between high SIl and low SII groups before PSM.
Abbreviations: PFS, progression-free survival; OS, overall survival; Sll, systemic inflammation response index; PSM, propensity score matching.
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study enrolled 64 patients, comprising 32 with low SII and 32 with high SII. The PSM study was successfully conducted
and there were no discernible differences in baseline characteristics including age, gender, pathology grade, tumor size
and edema degree between the two groups (Table 4). Additionally, the low SII group exhibited a significantly higher
median PFS (low SII, 330.0 days [95% CI 193.678-466.322] vs high SII, 180.0 days [95% CI 107.562-252.438]; p =
0.005) (Figure 4A) and OS (low SII, 762.0 days [95% CI 345.770-1178.230] vs high SII, 449.0 days [95% CI 316.079—
581.921]; p =0.011).

Combining Sll and Clinical Markers to Predict Early Recurrence of Gliomas

Figure 5 displays the ROC curves for SII, tumor size, and the combination of SII and tumor size in predicting early
recurrence of gliomas, with corresponding AUCs of 0.641, 0.651, and 0.714, respectively. A higher AUC value indicates
a heightened capacity for predicting the early recurrence of glioma. In the present study, the combination of SII and
tumor size demonstrated superior discriminatory power in predicting early recurrence of gliomas when compared to
either SII or tumor size alone.

Discussion

Gliomas are the most commonly occurring brain tumor in adults, and despite therapeutic advancements, high-grade
gliomas have a near-universal fatality rate.'®'? As such, it is imperative to identify effective prognostic biomarkers that
can accurately predict the prognosis of high-grade gliomas patients. To date, the role of systemic inflammatory
biomarkers in predicting the prognosis of malignancies has been reported.’>?' Some studies demonstrated that NLR
and PLR had predictive value in gliomas patients.”***> Furthermore, recent research has identified a novel biomarker, SII,
which combines the strengths of NLR and PLR and has demonstrated potential as a more effective prognostic indicator
for various malignancies.zél’25 In this study, the inflammatory biomarkers NLR, MLR, PLR, SIRI, and SII were evaluated
using ROC curves. The cut-off value for SII was determined to be 604.8, and the AUC for SII was found to be superior to
that of NLR, MLR, PLR, and SIRI across the entire study population. The results of both univariate and multivariate
analyses indicated a significant correlation between elevated SII and early gliomas recurrence, as well as larger tumor

Table 4 Demographic, Radiological and Laboratorial Characteristics of the Patients
After Propensity Score Matching

Characteristics Low SII (n=32) High SII (n=32) P value

Age (%) 0.794
<60 2| (65.6%) 20 (62.5%)
> 60 11 (34.4%) 12 (37.5%)

Gender (%) 0.802
Male 17 (53.1%) 16 (50.0%)
Female 15 (46.9%) 16 (50.0%)

Pathology grade (%) 0.616
WHO Il 14 (43.7%) 16 (50.0%)
WHO IV 18 (56.3%) 16 (50.0%)

Tumor size (%) 0.578
< 50mm 10 (31.2%) 8 (25.0%)
2 50mm 22 (68.8%) 24 (75.0%)

Degree of edema (%) 0.309
Mild 15 (46.9%) Il (34.4%)
Severe 17 (53.1%) 21 (65.6%)

Recurrence within six months (%) 0.039
Recurrence 8 (25.0%) 16 (50.0%)
No recurrence 24 (75.0%) 16 (50.0%)
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Figure 4 Log rank tests were used to compare PFS (A) and OS (B) between high Sl and low SII groups after PSM.
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size and higher pathology grade. Furthermore, Kaplan-Meier survival analysis demonstrated that high SII remained an
unfavorable biomarker for both OS and PFS before and after PSM. While the cut-off values for SII may differ across
various cancer types, our findings are consistent with prior research demonstrating that a high preoperative level of SII is
an independent unfavorable biomarker for cancer.?*->2°

The promotion of tumors by inflammation is a significant characteristic of malignancies, as reported in literature.?’
Recent studies have highlighted the complex interplay between cancer cells and their microenvironments, which play
a crucial role in regulating tumor proliferation, migration, and immune evasion.”® >° During the inflammatory process,
tumor cells and immune cells within tumor microenvironments are capable of producing numerous cytokines, including
pro-inflammatory cytokines, growth factors, and chemokines, all of which contribute to the progression of tumors.*'~**
The progression of tumors is linked to inflammation, which is initiated by a range of blood factors, including neutrophils,
lymphocytes, and platelets.>*~** Neutrophils have been identified as possessing tumor-promoting characteristics, as they
are able to migrate to the tumor microenvironment and secrete a variety of pro-angiogenic factors, such as Bv8, VEGFA,
and MMP9, thereby promoting tumor progression.’>*® Additionally, neutrophils are capable of secreting pro-
inflammatory factors, which can result in genetic instability and cellular DNA damage, ultimately leading to
carcinogenesis.*® Lymphocytes play a crucial role in the pathogenesis and progression of tumors and it has been reported
that augmented infiltration of lymphocytes in tumors is linked with prolonged survival of high-grade gliomas patients."®
Peripheral blood lymphocytes can be recruited to the tumor microenvironment and differentiate into various subtypes of
lymphocytes. For instance, CD8+ cytotoxic lymphocytes can recognize tumor antigens and induce apoptosis in cancer
cells by producing cytotoxins such as perforin and granzyme while Yy T cells can recognize and promptly respond to
a diverse range of tumor antigens.’” Peripheral platelets are crucial in primary hemostasis, but they also perform a diverse
range of other functions. It is reported that platelets secrete pro-angiogenic cytokines, including vascular endothelial
growth factor and endothelial cell growth factor, which promote tumor angiogenesis.**** Furthermore, peripheral
platelets facilitate the invasiveness of circulating tumor cells by covering them in a P-selectin-dependent mechanism,
thereby preventing natural killer (NK) cell-mediated tumor cell apoptosis.®®

Prior researches have indicated that levels of NLR, PLR, and MLR are linked to the prognosis of patients with
gliomas. Specifically, Chim et al found that elevated NLR was significantly correlated with larger tumor size, while
higher MLR was identified as a predictor for poorer OS in gliomas patients.*® Qi et al demonstrated that high NLR and
derived NLR were associated with unfavorable prognoses in gliomas patients.*' He et al reported that lower PLR was
significantly associated with prolonged OS in patients with grade III gliomas.** However, the aforementioned variables
are limited to one or two cell types, whereas the SII comprises three biomarkers, and may exhibit superior predictive
capabilities in high-grade gliomas patients who have undergone radical resection. SII has been found to possess favorable
predictive value in various cancers. For instance, Chen et al established SII as an independent risk factor of OS and PFS
in patients with colorectal cancer.”® He et al demonstrated that SII is a straightforward yet potent index with a high
predictive value for survival outcomes in patients with gastric cancer.”’ Hu’s study demonstrated the potency of SII as
a prognostic indicator for unfavorable outcomes in hepatocellular carcinoma (HCC) patients, and its potential as a tool
for determining treatment strategies for HCC.?> Our findings align with previous study, indicating that high-grade
gliomas patients who undergo radical resection and have an SII > 604.8 exhibit a higher six-month recurrence rate
and a poorer prognosis. Moreover, in our study, the prediction ability of SII is superior to that of NLR, PLR and MLR.
The clinical significance of this study lies in the provision of a relatively convenient and non-invasive biomarker for
predicting the six-month recurrence rate and long-term survival of gliomas patients who undergo radical resection.
Moreover, it has been reported that models integrating multiple factors demonstrate enhanced predictive capabilities.****
Similarly, the utilization of SII in conjunction with other clinical markers can enhance their predictive efficacy in this
study. Collectively, the prognostic value of the SII in patients with high-grade gliomas can aid clinicians in identifying
individuals with a heightened likelihood of recurrence. Consequently, this knowledge can facilitate the implementation of
tailored adjuvant therapy following radical surgical procedures.

However, in the present study, there are some limitations should be taken into account. Firstly, this is a retrospective
study with a relatively small number of patients included and thus may be subject to selection and statistical bias.
Therefore, further studies with a larger sample size should be conducted to validate this hypothesis. Secondly, our
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analysis did not incorporate alternative confounders that could impact inflammatory biomarkers, such as genetic
mutations in the tumor, as a result, these confounders have the potential to either expand or restrict the correlation
between SII and glioma prognosis. Thirdly, SII was solely computed prior to radical resection in this study. However, the
dynamic alteration of SII between pre- and post-surgery could potentially yield more comprehensive information.

Conclusion

In short, our research demonstrates that a high preoperative SII level is an independent risk factor for early tumor
recurrence and poorer prognosis in gliomas patients undergoing radical resection. Taken together, the biomarker SII or
the combination of SII with other clinical markers can easily be implemented in clinical practice and may help clinicians
formulate a more reasonable individualized treatment plan.
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