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Background: Systemic immune-inflammation index (SII) and neutrophil-to-lymphocyte ratio (NLR) are novel inflammatory markers 
based on neutrophil, platelet and lymphocyte counts. Atherosclerosis is a chronic inflammatory vascular disease. This study aimed to 
verify the predictive value of the clinical parameters such as systemic immune-inflammation index (SII) and neutrophil-to-lymphocyte 
ratio (NLR) for the severity in Large Artery Atherosclerosis (LAA) stroke patients.
Methods: The SII is defined as platelet × (neutrophil count/lymphocyte count), the NLR is defined as neutrophil count/lymphocyte 
count. Univariate logistic regression was used to analyze the association between SII and NLR and NIHSS score in patients with LAA 
stroke. Multiple logistic regression was used to analyze the risk factors for the severity of LAA stroke. We plotted receiver operating 
characteristic curves to determine the diagnostic role of SII and NLR in differentiating stroke disease severity.
Results: We included 283 LAA stroke patients, the SII and NLR in the moderate-to-severe stroke group were significantly higher than 
the mild stroke group. Multiple logistic regression analysis showed that SII (OR 1.051 95% CI (1.035–1.066), P < 0.001), NLR (OR 
1.077,95% CI (1.032–1.123), P < 0.001) were significantly associated with stroke severity. The SII values under the receiver operating 
characteristic curve (0.701, 95% CI (0.649–0.791, P < 0.001, cut-off value 912.97) and NLR values under the receiver operating 
characteristic curve (0.604,5% CI (0.519–0.689), P < 0.01, cut-off value 1.461), and SII values had high discrimination ability. Both 
SII and NLR had high diagnostic and predictive value for stroke severity, and SII was better than NLR.
Conclusion: The higher SII and NLR, the more severity in LAA stroke patients. SII and NLR are independent risk factors for LAA 
stroke, and they can also effectively predict stroke severity; moreover, SII has a higher diagnostic efficacy than NLR. However, 
multicenter studies with large sample size are still needed to confirm this conclusion.
Keywords: large-artery atherosclerosis stroke, systemic immune-inflammation index, neutrophil-to-lymphocyte ratio, stroke severity, 
predictor

Introduction
Globally, stroke is the second leading cause of death in persons older than 60 years. Stroke is the first cause of adult death and 
disability in China, which brings huge medical and economic burden to the society and family.1–3 Ischemic stroke (IS) accounts 
for 70%−85% of all strokes, of which artery atherosclerosis-artery atherosclerosis (LAA) accounts for about 37.3%, 
Atherosclerosis is one of the most important causes of ischemic stroke.2 Atherosclerosis is a chronic inflammatory disease 
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characterized by the formation of plaques containing lipids, connective tissue, and immune cells in the intima of large and 
medium-sized artery.4 Immunoinflammatory response plays an important role in the pathophysiology of cerebrovascular disease 
and is one of the main factors in stroke prognosis.5,6 Studies have shown that SII and NLR, as a new type of inflammatory markers, 
are convenient to obtain, low cost, and can more comprehensively reflect the level of local immune and systemic inflammatory 
response.7 Previous studies have suggested that SII associated with the severity and functional prognosis of IS, as well as with 
post-stroke cognitive dysfunction, stroke-associated pneumonia and other complications.8–10 However, there is no clear study on 
whether SII is related to the severity of LAA stroke patients. Therefore, this study intends to explore the diagnostic and predictive 
value of SII in the severity of LAA stroke, so as to help clinicians assess patients’ conditions earlier and more accurately and 
improve patient prognosis.

Methods
Study Population
Data of patients with first-episode acute ischemic stroke treated in Chengdu Seventh People’s Hospital from February 2023 to 
February 2024 were retrospectively collected. Patients were included if they met the following criteria: (1) Admission within 24 
hours of stroke onset; (2) LAA stroke; (3) Han nationality, aged 18 years or older. The exclusion criteria were as follows: (1) 
history of previous transient ischemic attack, cerebral infarction, intracranial hemorrhage, aneurysmal subarachnoid hemorrhage 
and venous sinus thrombosis; (2) patients with malignant tumors, autoimmune diseases and hematological diseases; (3) patients 
with severe hepatic and renal insufficiency or unstable vital signs; (4) patients with infection or fever within two weeks before 
stroke; (5) patients with chronic inflammation (including rheumatoid arthritis, vasculitis, inflammatory bowel disease.). The 
criteria for acute ischemic stroke were based on the diagnostic criteria of the Guidelines for the Diagnosis and Treatment of Acute 
ischemic Stroke in China 2023,3 and were confirmed by head CT or MRI. The diagnosis and classification of ischemic stroke are 
performed by professional neurologists. Before conducting this study, the sample size had already been estimated using the 
sample size calculation method.11 This study was approved by the Ethics Committee of Chengdu Seventh People’s Hospital, all 
procedures were conducted in accordance with the ethical guidelines of the 1975 Declaration of Helsinki, and all participants 
agreed to enrollment and signed informed consent.

Study Protocol and Data Collection
General data of patients were collected, including age, sex, hypertension, diabetes, history of coronary heart disease, 
admission blood pressure, etc. Collect the red blood cell count, white blood cell count, neutrophil count, lymphocyte 
count and platelet count within 24 h of admission to calculate the SII and NLR values of the same blood sample.

The National Institutes of Health Stroke Scale (NIHSS) score assessed on the day of admission was used to evaluate 
the severity of neurological deficits. The NIHSS score 5 was identified as mild stroke and the NIHSS score >5 as 
moderate-to-severe stroke.8

Statistical Analysis
Statistical analysis was performed using the SPSS 22.0 software. Normally distributed data were expressed as mean ± SD 
and nonnormally distributed data as medians and interquartile range. Comparison between group was performed using 
Mann Whitney U-test, chi-square test where appropriate. Multiple Logistic regression was used to screen for risk factors 
of LAA stroke outcomes. Receiver operating characteristic (ROC) curve analysis was used to evaluate the prognostic 
indicators of cerebral infarction, and P ≤0.05 was considered statistically significant.

Results
Comparison of the Clinical Characteristics of Patients with Different Degrees of Stroke
This study finally included 283 patients with acute LAA stroke, including 177 males and 106 females, 210 mild stroke 
and 73 moderate-to-severe stroke. Comparing the moderate-to-severe stroke group with the mild stroke group, age, SII, 
NLR, platelet-to-lymphocyte ratio (PLR), C-reactive protein, APTT, D-dimer, hyperlipidemia and other indicators 
showed significant differences (P < 0.05), as shown in Table 1.
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Table 1 Comparison of Clinical Characteristics of Patients in the Mild and Moderate-to- 
Severe Stroke Groups

Variants NIHSS≤5 (n=210) NIHSS>5(n=73) χ2/t P

Sex 8.950 0.003

Male (n=177) 142 (80.2%) 35 (19.8%)

Female (n=106) 68 (64.2%) 38 (35.8%)

Hypertensive 0.256 0.6613

Yes (n=189) 142(75.1%) 47(24.9%)

No (n=94) 68 (72.3%) 26(27.7%)

Diabetes 1.927 0.183

Yes (n=84) 67(79.8%) 17(20.2%)

No (n=199) 143(71.9%) 56(28.1)

Hyperlipidemia 10.105 0.001

Yes (n=93) 80(86%) 13(14%)

No (n=190) 130(68.4%) 60(31.6%)

Years 66.39±12.86 70.81±12.51 −2.546 0.011

Platelet 183.10±60.45 195.19±67.37 −1.429 0.154

Neutrophil 6.69±8.88 9.09±10.90 −1.875 0.062

Lymphocyte 1.55±0.96 1.65±1.21 −0.683 0.495

SII 750.36±650.00 2507.06±3727.69 −6.568 <0.001

NLR 5.51±9.33 9.39±14.89 −2.588 0.010

PLR 143.29±85.61 171.81±118.94 −2.204 0.028

CRP 12.62±37.60 25.22±67.04 −1.977 0.049

Albumin 40.92±4.67 39.89±4.30 1.657 0.099

Triglyceride 1.94±1.48 1.56±1.15 1.959 0.051

Cholesterol 4.72±1.37 4.71±1.01 0.067 0.947

HDL 1.36±0.36 1.43±0.36 −1.341 0.181

LDL 2.46±0.85 2.41±0.73 0.391 0.696

Uric acid 363.02±115.34 368.73±109.42 −0.369 0.713

Urea nitrogen 7.06±7.73 7.66±6.55 −0.593 0.553

Glycosylated hemoglobin 6.75±2.14 7.19±1.96 −1.573 0.117

PT 16.38±19.00 13.67±1.072 1.216 0.225

INR 1.12±0.13 1.13±0.97 −0.700 0.484

APTT 28.57±3.62 30.39±5.39 −3.224 0.001

(Continued)
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Analysis of the Risk Factors Related to Stroke Severity
NIHSS score of LAA stroke patients at admission was used as the dependent variable, age, SII, NLR, PLR, APTT, 
hyperlipidemia, C-reactive protein, D-dimer and FIBC were used as independent variables, and other clinical data levels 
were adjusted for multiple Logistic regression analysis. The results showed that age, SII, NLR, APTT, and hyperlipi-
demia were independent risk factors for predicting disease severity in patients with LAA stroke, as shown in Table 2.

ROC Analysis
Both SII and NLR could effectively predict the severity of LAA stroke patients, and the area under ROC curve (AUC) of 
SII was (0.701,95% CI (0.649–0.791, P < 0.001, cut-off value 912.97) NLR was (0.604,5% CI (0.519–0.689), P < 0.01, 
cut-off value 1.461, as shown in Figure 1and Table 3. It shows that when LAA stroke patients had SII index greater than 
912.97 and NLR greater than 1.461, their condition was more severe and needed more aggressive treatment.

Table 1 (Continued). 

Variants NIHSS≤5 (n=210) NIHSS>5(n=73) χ2/t P

TT 17.47±6.60 18.00±8.79 −0.534 0.594

FIB 3.31±0.91 3.82±1.96 −2.992 0.003

D-D 1.87±3.56 3.22±4.21 −2.671 0.008

Notes: Bold for p-values less than 0.05. 
Abbreviations: SII, Systemic Immune-Inflammation Index; NLR, Neutrophil-to-Lymphocyte Ratio; PLR, Platelet-to- 
Lymphocyte Ratio; CRP, C-reactive protein; HDL, High-Density Lipoprotein Cholesterol; LDL, Low-Density 
Lipoprotein Cholesterol; PT, Prothrombin Time; INR, International Normalized Ratio; APTT, Activated Partial 
Thromboplastin Time; TT, Thrombin Time; FIB, Fibrinogen; D-D, D-Dimer.

Table 2 Logistic Regression Analysis Results of 
Risk Factors for Moderate-to-Severe Stroke in 
Patients with LAA Stroke

Variants OR 95% CI P

Year 1.044 1.014–1.075 0.004

SII 1.051 1.035–1.066 <0.001

NLR 1.077 1.032–1.123 0.001

APTT 1.125 1.042–1.214 0.003

Hyperlipidemia 0.340 0.149–0.777 0.011

PLR 0.996 0.991–1.001 0.111

CRP 1.002 0.996–1.008 0.579

D-D 1.073 0.986–1.168 0.103

FIB 1.280 0.892–1.837 0.180

Notes: Bold for p-values less than 0.05. 
Abbreviations: SII, Systemic Immune-Inflammation Index; NLR, 
Neutrophil-to-Lymphocyte Ratio; APTT, Activated Partial 
Thromboplastin Time; PLR, Platelet-to-Lymphocyte Ratio; CRP, 
C-reactive protein; FIB, Fibrinogen; D-D, D-Dimer.
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Discussion
In this study, we evaluated the relationship between SII, NLR and the severity of LAA stroke. According to the NIHSS 
score, statistically significant differences in SII, NLR, PLR, and C-reactive protein were observed between mild and 
moderate-to-severe subgroups. In addition, SII and NLR are independent risk factors for LAA stroke, which can 
effectively judge the severity of stroke, and SII has a higher diagnostic efficacy compared with NLR.

Atherosclerosis is an important cause of ischemic stroke, and LAA stroke is the main subtype of ischemic stroke.2 

Inflammation plays an important role in the pathogenesis of atherosclerosis. Damage or activation of the arterial 
endothelium can attract circulating inflammatory cells such as monocytes, lymphocytes and neutrophils to gather locally. 
After local aggregation, inflammatory cells can infiltrate through the endothelium and transform into foam cells, 
promoting the formation of plaque. Inflammatory cells such as macrophages can release cytokines and growth factors 
to promote smooth muscle cells proliferation and anterior migration, leading to plaque growth. Meanwhile, the activation 

Table 3 Area Under the ROC Curve for Each Indicator

Variants AUC P 95% CI Cutoff value Sensitivity (%) Specificity (%)

Year 0.606 0.007 0.529–0.683 73.50 54.8 65.2

Hyperlipidemia 0.601 0.010 0.530–0.673 1.5 82.2 38.1

SII 0.701 0.000 0.649–0.791 912.97 57.5 21.4

NLR 0.604 0.008 0.519–0.689 1.461 83.6 95.7

APTT 0.591 0.021 0.509–0.673 32.05 34.2 83.8

Abbreviations: SII, Systemic Immune-Inflammation Index; NLR, Neutrophil-to-Lymphocyte Ratio; APTT, Activated Partial 
Thromboplastin Time.

Figure 1 ROC curves for predicting the disease severity in patients with LAA stroke.
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of T cell and B cells also participate in the inflammatory process of atherosclerosis. Activation of inflammasomes such as 
NLRP3 can lead to the release of inflammatory mediators, promoting plaque development and unstable.12–14

Inflammatory process plays a key role in the pathogenesis of atherosclerosis15. Chronic, low-grade inflammation 
seems to be critical for the progression of LAA.16 Mohamed G Zeinhom et al suggest that inflammatory burden may play 
an interactive role in the effectiveness of antiplatelet therapy.17 The assessment of systemic inflammation by blood cell 
count (including neutrophils, lymphocytes and platelets) is a low-cost, effective, and easy to implement method that can 
provide important biological markers for inflammatory processes related to the pathogenesis of LAA.18

SII is a new biomarker, SII, and NLR values can reflect the number of peripheral blood lymphocytes, neutrophils and 
platelets and can be a more balanced and comprehensive assessment of individual immune and inflammatory responses.19 

Previous studies have shown that hypertensive patients with higher SII have an increased risk of stroke,18 SII is 
positively correlated with post-stroke depression,20 and SII and NLR values are correlated with ischemic stroke severity 
and functional prognosis.21 A meta-analysis also showed that a higher SII levels were associated with a higher risk of 
poor prognosis in IS.22 It has been shown that SII independently predicts of early neurological deterioration in acute 
atherosclerotic stroke.23

In this study, the SII index had higher predictive value of LAA stroke severity than NLR. The difference between SII 
and NLR is that SII adds the platelet count. Platelet activation is the core initiating link of thrombotic diseases. Platelets 
can adhere to the vessel wall to promote24 of atherosclerotic plaque formation. Further more, the activation of platelets 
promotes inflammation and thrombosis.24,25 Platelet can adhere to the damaged vascular wall, release a variety of 
inflammatory mediators and growth factors, such as platelet-derived growth factor (PDGF), transforming growth factor-β 
(TGF-β) and epidermal growth factor (EGF), these factors can promote the proliferation and migration of vascular 
smooth muscle cells (VSMC), and then promote the formation and development of plaque.24 The activated platelets can 
also amplify the role of pro-inflammatory cytokines by releasing (such as serotonin, adenosine diphosphate), accelerate 
the coagulation process, and promote the formation of thrombosis.24 Thus, SII can better reflect the systemic inflamma-
tion situation of LAA stroke patients than NLR, and has a higher predictive value.

At present, the theory of neuroinflammation has attracted much attention, and the anti-inflammation and brain 
protection therapy of stroke have also shown a crucial position. Annaelle Zietz et al12 proposed the positive effect of 
anti-inflammatory treatment on stroke recurrence and secondary prevention. One study demonstrated that natalizumab 
can reduce infarct volume after cortical stroke and reduce white blood cell invasion of the brain after cortical stroke.26 

Fingolimod reduces infarct volume in a mouse transient ischemia-reperfusion model.27 In animal models of local cerebral 
ischemia, D-camphorol can significantly reduce the expression of tumor necrosis factor-α, inducible nitric oxide 
synthase, interleukin-1β, and cyclooxygenase-2 after cerebral ischemia reperfusion.28 The results of the TASTE study 
published in the journal STROKE showed a significant anti-inflammatory effect of edaravone dextrocamphorol injection 
in patients with IS.29

Conclusions
This study showed that SII and NLR are independent risk factors for the severity of LAA strokes and can be used to 
assess the severity of LAA stroke patients at an early stage. Therefore, SII and NLR may help clinicians to assess 
patients’ conditions earlier and more accurately and improve their prognosis. In addition, monitoring SII and inflamma-
tion levels and controlling them early in high-risk populations may help to interrupt the onset and progression of 
atherosclerotic disease in at-risk populations and may play a positive role in reducing the severity of LAA stroke and 
coronary atherosclerotic heart disease.

There are several limitations to this study. First, it is a single-center study that may limit the general applicability of 
the results. Second, the sample size was small, which may affect the power of the statistical analysis. In addition, the 
patients we selected were patients within 24 hours of the onset of stroke, and blood samples were drawn as soon as 
possible after admission. However, over time, the level of inflammation will change accordingly, and it is still difficult to 
better control confounders. In future studies, we plan to cooperate with other hospitals to conduct multicenter studies to 
expand the sample size and control the time of blood drawing. Further clinical and basic studies are needed to explore 
and establish the exact relationship between inflammatory indices such as SII and LAA stroke severity.

https://doi.org/10.2147/JIR.S500474                                                                                                                                                                                                                                                                                                                                                                                                                                                           Journal of Inflammation Research 2025:18 200

Liu et al                                                                                                                                                                              

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Disclosure
The authors report no conflicts of interest in this work.

References
1. Sun H, Zou X, Liu L. Epidemiological factors of stroke: a survey of the current status in China. J Stroke. 2013;15(2):109–114. doi:10.5853/ 

jos.2013.15.2.109
2. Gao S, Wang YJ, Xu AD, Li YS, Wang DZ. Chinese ischemic stroke subclassification. Front Neurol. 2011;2:6. doi:10.3389/fneur.2011.00006
3. Chinese Society of Neurology, Cerebrovascular Group, Chinese Society of Neurology. Chinese guidelines for diagnosis and treatment of acute 

ischemic stroke 2023. Chin J Neurol. 2024;57(06):523–559.
4. Soehnlein O, Libby P. Targeting inflammation in atherosclerosis - from experimental insights to the clinic. Nat Rev Drug Discov. 2021;20(8):589– 

610. doi:10.1038/s41573-021-00198-1
5. Anrather J, Iadecola C. Inflammation and Stroke: an Overview. Neurotherapeutics. 2016;13(4):661–670. doi:10.1007/s13311-016-0483-x
6. Kim JY, Park J, Chang JY, Kim SH, Lee JE. Inflammation after ischemic stroke: the role of leukocytes and glial cells. Exp Neurobiol. 2016;25 

(5):241–251. doi:10.5607/en.2016.25.5.241
7. Hu B, Yang XR, Xu Y, et al. Systemic immune-inflammation index predicts prognosis of patients after curative resection for hepatocellular 

carcinoma. Clin Cancer Res. 2014;20(23):6212–6222. doi:10.1158/1078-0432.CCR-14-0442
8. Hou D, Wang C, Luo Y, et al. Systemic immune-inflammation index (SII) but not platelet-albumin-bilirubin (PALBI) grade is associated with 

severity of acute ischemic stroke (AIS). Int J Neurosci. 2021;131(12):1203–1208. doi:10.1080/00207454.2020.1784166
9. Patel UK, Kodumuri N, Dave M, et al. Stroke-associated pneumonia: a retrospective study of risk factors and outcomes. Neurologist. 2020;25 

(3):39–48. doi:10.1097/NRL.0000000000000269
10. Cheng Y, Zhu H, Liu C, et al. Systemic immune-inflammation index upon admission correlates to post-stroke cognitive impairment in patients with 

acute ischemic stroke. Aging. 2024;16(10):8810–8821. doi:10.18632/aging.205839
11. Latouche A, Porcher R, Chevret S. Sample size formula for proportional hazards modelling of competing risks. Stat Med. 2004;23(21):3263–3274. 

doi:10.1002/sim.1915
12. Zietz A, Gorey S, Kelly PJ, Katan M, McCabe JJ. Targeting inflammation to reduce recurrent stroke. Int J Stroke. 2024;19(4):379–387. 

doi:10.1177/17474930231207777
13. Sharma H, Mossman K, Austin RC. Fatal attractions that trigger inflammation and drive atherosclerotic disease. Eur J Clin Invest. 2024;54(5): 

e14169. doi:10.1111/eci.14169
14. Morrison AM, Sullivan AE, Aday AW. Atherosclerotic disease: pathogenesis and approaches to management. Med Clin North Am. 2023;107 

(5):793–805. doi:10.1016/j.mcna.2023.04.004
15. Chistiakov DA, Kashirskikh DA, Khotina VA, Grechko AV, Orekhov AN. Immune-inflammatory responses in atherosclerosis: the role of myeloid 

cells. J Clin Med. 2019;8(11):1798. doi:10.3390/jcm8111798
16. Libby P, Ridker PM, Hansson GK. Inflammation in atherosclerosis: from pathophysiology to practice. J Am Coll Cardiol. 2009;54(23):2129–2138. 

doi:10.1016/j.jacc.2009.09.009
17. Zeinhom MG, Elbassiouny A, Mohamed AM, Ahmed SR. Ticagrelor versus clopidogrel in acute large-vessel ischemic stroke: a randomized 

controlled single-blinded trial. CNS Drugs. 2024;38(5):387–398. doi:10.1007/s40263-024-01080-5
18. Chi X, Zhang N, Fan F, et al. Systemic immune-inflammation index predicts first stroke and affects the efficacy of folic acid in stroke prevention. 

Heliyon. 2024;10(3):e24837. doi:10.1016/j.heliyon.2024.e24837
19. Fest J, Ruiter R, Ikram MA, Voortman T, van Eijck C, Stricker BH. Reference values for white blood-cell-based inflammatory markers in the 

Rotterdam Study: a population-based prospective cohort study. Sci Rep. 2018;8(1):10566. doi:10.1038/s41598-018-28646-w
20. Wang M, Peng C, Jiang T, Wu Q, Li D, Lu M. Association between systemic immune-inflammation index and post-stroke depression: a cross- 

sectional study of the national health and nutrition examination survey 2005-2020. Front Neurol. 2024;15:1330338. doi:10.3389/ 
fneur.2024.1330338

21. Fernández-Garza LE, González-Aquines A, Botello-Hernández E, Pérez-Vázquez G, Cristobal-Niño M, Góngora-Rivera F. Segmented neutrophil- 
to-monocyte ratio and systemic immune-inflammation index associated with the severity and functional prognosis of acute ischemic stroke. Int J 
Neurosci. 2023;1–9. doi:10.1080/00207454.2023.2294705

22. Han J, Yang L, Lou Z, Zhu Y. Association between systemic immune-inflammation index and systemic inflammation response index and outcomes 
of acute ischemic stroke: a systematic review and meta-analysis. Ann Indian Acad Neurol. 2023;26(5):655–662. doi:10.4103/aian.aian_85_23

23. Lee M, Lee EJ, Kim RO, et al. Systemic immune-inflammation index as a predictor of early stroke progression/recurrence in acute atherosclerotic 
ischemic stroke. Clin Neurol Neurosurg. 2024;238:108182. doi:10.1016/j.clineuro.2024.108182

24. Massberg S, Brand K, Grüner S, et al. A critical role of platelet adhesion in the initiation of atherosclerotic lesion formation. J Exp Med. 2002;196 
(7):887–896. doi:10.1084/jem.20012044

25. Gawaz M, Langer H, May AE. Platelets in inflammation and atherogenesis. J Clin Invest. 2005;115(12):3378–3384. doi:10.1172/JCI27196
26. Llovera G, Hofmann K, Roth S, et al. Results of a preclinical randomized controlled multicenter trial (pRCT): anti-CD49d treatment for acute brain 

ischemia. Sci Transl Med. 2015;7(299):299ra121. doi:10.1126/scitranslmed.aaa9853
27. Brait VH, Tarrasón G, Gavaldà A, Godessart N, Planas AM. Selective sphingosine 1-phosphate receptor 1 agonist is protective against ischemia/ 

reperfusion in mice. Stroke. 2016;47(12):3053–3056. doi:10.1161/STROKEAHA.116.015371
28. Wu HY, Tang Y, Gao LY, et al. The synergetic effect of edaravone and borneol in the rat model of ischemic stroke. Eur J Pharmacol. 

2014;740:522–531. doi:10.1016/j.ejphar.2014.06.035
29. Xu J, Wang A, Meng X, et al. Edaravone dexborneol versus edaravone alone for the treatment of acute ischemic stroke: a Phase III, randomized, 

double-blind, comparative trial. Stroke. 2021;52(3):772–780. doi:10.1161/STROKEAHA.120.031197

Journal of Inflammation Research 2025:18                                                                                          https://doi.org/10.2147/JIR.S500474                                                                                                                                                                                                                                                                                                                                                                                                    201

Liu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.5853/jos.2013.15.2.109
https://doi.org/10.5853/jos.2013.15.2.109
https://doi.org/10.3389/fneur.2011.00006
https://doi.org/10.1038/s41573-021-00198-1
https://doi.org/10.1007/s13311-016-0483-x
https://doi.org/10.5607/en.2016.25.5.241
https://doi.org/10.1158/1078-0432.CCR-14-0442
https://doi.org/10.1080/00207454.2020.1784166
https://doi.org/10.1097/NRL.0000000000000269
https://doi.org/10.18632/aging.205839
https://doi.org/10.1002/sim.1915
https://doi.org/10.1177/17474930231207777
https://doi.org/10.1111/eci.14169
https://doi.org/10.1016/j.mcna.2023.04.004
https://doi.org/10.3390/jcm8111798
https://doi.org/10.1016/j.jacc.2009.09.009
https://doi.org/10.1007/s40263-024-01080-5
https://doi.org/10.1016/j.heliyon.2024.e24837
https://doi.org/10.1038/s41598-018-28646-w
https://doi.org/10.3389/fneur.2024.1330338
https://doi.org/10.3389/fneur.2024.1330338
https://doi.org/10.1080/00207454.2023.2294705
https://doi.org/10.4103/aian.aian_85_23
https://doi.org/10.1016/j.clineuro.2024.108182
https://doi.org/10.1084/jem.20012044
https://doi.org/10.1172/JCI27196
https://doi.org/10.1126/scitranslmed.aaa9853
https://doi.org/10.1161/STROKEAHA.116.015371
https://doi.org/10.1016/j.ejphar.2014.06.035
https://doi.org/10.1161/STROKEAHA.120.031197


Journal of Inflammation Research                                                                                               

Publish your work in this journal 
The Journal of Inflammation Research is an international, peer-reviewed open-access journal that welcomes laboratory and clinical findings on 
the molecular basis, cell biology and pharmacology of inflammation including original research, reviews, symposium reports, hypothesis 
formation and commentaries on: acute/chronic inflammation; mediators of inflammation; cellular processes; molecular mechanisms; pharmacology 
and novel anti-inflammatory drugs; clinical conditions involving inflammation. The manuscript management system is completely online and 
includes a very quick and fair peer-review system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/journal-of-inflammation-research-journal

Journal of Inflammation Research 2025:18 202

Liu et al                                                                                                                                                                              

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Methods
	Study Population
	Study Protocol and Data Collection
	Statistical Analysis

	Results
	Comparison of the Clinical Characteristics of Patients with Different Degrees of Stroke
	Analysis of the Risk Factors Related to Stroke Severity
	ROC Analysis

	Discussion
	Conclusions
	Disclosure
	References

