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Abstract: Objective: To evaluate the effect of Tirofiban combined with endovascular treatment on hemorrhagic trans-
formation (HT) and neurological function in patients with ischemic stroke. Methods: A retrospective analysis was 
performed on 94 patients with ischemic stroke treated at Xi’an International Medical Center Hospital from January 
2020 to January 2023. Among them, 45 patients underwent endovascular treatment only and served as the con-
trol group. Another 49 patients received Tirofiban in addition to endovascular treatment and they formed the study 
group. The pre-treatment and 14-day post-treatment NIHSS scores were compared between the two groups. The 
24-hour HT rate and the incidence of post-treatment adverse events were also compared between the two groups. 
Multivariate Cox regression analysis was used to identify factors influencing patient prognosis. Results: The NIHSS 
scores in the study group were significantly lower than those in the control group 14 days after treatment (P<0.05). 
There was no statistically significant difference in the 24-hour HT rate between the two groups (P>0.05). In addi-
tion, there were no significant differences in the incidence of adverse events between the two groups (P>0.05). 
Multivariate Cox regression analysis showed that treatment regimen, age, and time from onset to admission were 
independent factors affecting 90-day prognosis (P<0.01). A prognostic model based on β-coefficients was con-
structed: Cox risk = 2.729 * treatment regimen + 2.881 * age + 2.795 * time from onset to admission. The Cox risk 
was significantly lower in the good prognosis group compared to the poor prognosis group (P<0.0001), with an area 
under the curve of 0.925 in predicting patient prognosis. Conclusions: Tirofiban combined with endovascular treat-
ment can improve quality of life, neurological function, and short-term prognosis in patients with ischemic stroke 
without increasing the incidence of adverse effects and HT.
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Introduction

Stroke, also known as cerebrovascular injury, is 
a common cardiovascular and cerebrovascular 
disease [1]. It is primarily caused by the obstruc-
tion or sudden rupture of the cerebral blood 
vessels, resulting in impaired blood flow to the 
brain and subsequent damage to the brain tis-
sue [2]. According to statistics, approximately 
15 million people worldwide suffer from strokes 
each year, making it the second leading cause 
of death [3]. Ischemic stroke, characterized by 
a sudden and sustained reduction in local cere-
bral blood flow, resulting in brain cell death, is 
the most common type of stroke [4]. Within a 
few hours, patients may experience irreversible 
brain tissue damage, resulting in neurological 

or physical functional impairment due to brain 
tissue softening and local necrosis [5]. The 
complications of ischemic stroke are numerous 
and severe, as damaged neuronal tissues can 
lead to reduced limb function [6]. Currently, the 
pathogenesis of ischemic stroke is not fully 
understood, and treatment options are limited. 
In clinical practice, the diagnosis of ischemic 
stroke is mainly based on clinical symptoms 
and imaging studies, due to the lack of early 
diagnostic methods.

The primary treatment strategy for ischemic 
stroke is to rapidly recanalize the occluded 
blood vessels, restore cerebral blood flow, and 
salvage the ischemic penumbra [7]. Rapid res-
toration of cerebral blood flow is critical to treat-
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ment. Although endovascular treatment of 
acute stroke is increasingly promoted, current 
guidelines still recommend intravenous throm-
bolysis with alteplase within 4.5 hours of stroke 
onset to salvage ischemic tissue [8]. However, 
due to the limitations of primary healthcare in 
China and lack of patient awareness, some 
patients miss the optimal time window for 
alteplase thrombolysis when seeking medical 
care.

Tirofiban, a novel antiplatelet and GP IIb/IIIa 
receptor antagonist, inhibits platelet aggrega-
tion by blocking the binding of fibrinogen and 
other adhesion proteins to GP IIb/IIIa receptors 
on the platelet membrane, thereby preventing 
thrombosis [9, 10]. Tirofiban has demonstrated 
safety and efficacy in the treatment of acute 
coronary syndromes, but its use in acute isch-
emic stroke requires further research and eval-
uation [11]. After mechanical thrombectomy, 
Tirofiban may help prevent platelet overactiva-
tion and reocclusion, offering a new treatment 
option for acute ischemic stroke. However, cur-
rent data on the safety and efficacy of Tirofiban 
in patients with acute ischemic stroke are lim-
ited and further clinical trials are needed for 
validation [12].

Hemorrhagic transformation (HT) is a common 
and serious complication during treatment of 
ischemic stroke, mainly due to blood-brain bar-
rier disruption, reperfusion injury and endothe-
lial damage, resulting in leakage of blood com-
ponents into brain tissue and hemorrhage [13]. 
Therefore, the risk of HT must be considered in 
the treatment of acute ischemic stroke, and 
patients must be closely monitored to improve 
treatment outcomes and reduce adverse pro- 
gnosis.

Despite the increasing number of treatment 
options for acute ischemic stroke, many pa- 
tients still fail to achieve ideal treatment out-
comes due to the time of onset, complexity of 
the disease, and limitations of current treat-
ment modalities [14]. In particular, patients 
who miss the time window for alteplase throm-
bolysis lack effective treatment options. This 
study introduces Tirofiban, a novel antiplate- 
let drug, to evaluate its efficacy and safety in 
patients with acute ischemic stroke, particular-
ly its role in bridging thrombolysis and mechani-
cal thrombectomy. We systematically analyzed 
the potential benefits of Tirofiban in reducing 

platelet overactivation, preventing vascular 
reocclusion, and improving clinical outcomes. 
This study fills existing research gaps by provid-
ing new insights and evidence for future treat-
ment of acute ischemic stroke.

Methods and materials

Ethical statement

This study was approved by the Medical Ethics 
Committee of Xi’an International Medical Cen- 
ter Hospital.

Sample collection

A retrospective analysis was conducted on 142 
patients with ischemic stroke treated at Xi’an 
International Medical Center Hospital from 
January 2020 to January 2023.

Inclusion and exclusion criteria

The following criteria were used to determine 
which patients were eligible for inclusion in the 
study. 1) The onset of symptoms was within a 
12-hour period upon admission. 2) The partici-
pants were between the ages of 18 and 80 
years. 3) In order to be eligible for intravenous 
thrombolysis, patients met the criteria set for- 
th in the 2018 Chinese Guidelines for the 
Diagnosis and Treatment of Acute Ischemic 
Stroke [15]. 4) The patients presented with 
neurological deficits caused by ischemic stroke. 
5) A National Institutes of Health Stroke Scale 
(NIHSS) score between four and 16 was ob- 
served prior to thrombolysis [16]. 6) A dia- 
gnosis of confirmed ischemic stroke was made 
based on the results of a head CT or MRI scan, 
which did not show any signs of cerebral 
hemorrhage.

Patients were excluded from the study if they 
required endovascular treatment, had a history 
of cerebrovascular accident or severe head 
trauma within the past three months, had his-
tory of cerebral hemorrhage, brain tumor, or 
cerebral aneurysm, did not have detailed ac- 
count of recent surgical history, or had severe 
coagulation disorders.

Sample screening

A total of 94 patients met the inclusion and 
exclusion criteria. Of these, 45 patients re- 
ceived the conventional treatment regimen  
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and served as the control group. The other 49 
patients were administered Tirofiban in addi-
tion to the conventional regimen, thus forming 
the study group.

Treatment protocol

All participants received the standard treat-
ment regimen, which included the following 
components: lipid regulation, plaque stabiliza-
tion, collateral circulation improvement, free 
radical scavenging, neuroprotection, and reha-
bilitation. If a head CT scan 24 hours after 
thrombolysis revealed no evidence of intracra-
nial, dermal, mucosal, or organ bleeding, and 
the routine blood and coagulation function  
indicators were within the normal range, anti-
platelet therapy with enteric-coated aspirin 
(H53021845, Yunnan Baiyao Group Co., Ltd.) 
was continued.

The control group received recombinant tissue 
plasminogen activator (rt-PA, Actilyse), pro-
duced by Boehringer Ingelheim in Germany. 
The dosage was 0.9 mg/kg, with a maximum of 
90 mg. The initial dose, comprising 10% of the 
total, was administered via intravenous bolus, 
with the remaining 90% administered via con-
tinuous intravenous infusion over a period of 
60 minutes.

The study group received the following treat-
ment in addition to the measures in the control 
group. Patients at high risk of reocclusion (e.g., 
stent placement, balloon dilation, major vas- 
cular stenosis, vascular dissection) received 
Tirofiban (Chinese medicine approval H200- 
41165, China Grand Pharmaceutical and 
Healthcare Holdings Limited). The initial dos-
age was a bolus of 10 μg/kg administered over 
a period of three minutes, followed by a mainte-
nance dose of [0.12 × (weight in kg)] mL/h. In 
the case of patients with severe renal insuffi-
ciency, both the bolus and maintenance doses 
were reduced by half, with administration con-
tinuing for a period of 24 hours. In the absence 
of any evidence of hemorrhage at the 20-hour 
reexamination, a regimen of aspirin 300 mg 
and clopidogrel (H20056410, Sanofi Pharma- 
ceutical Co., Ltd.) 300 mg was initiated, with 
bridging with tirofiban for a period of 4 hours.  
If a head CT/MRI scan 24 hours after th- 
rombolysis confirmed the absence of hemor-
rhage, oral antiplatelet aggregation drugs were 
prescribed.

Data collection

Patient data were obtained from a combination 
of electronic medical records, outpatient fol-
low-up records, and telephone follow-up re- 
cords. The clinical data set included the sub-
ject’s age, gender, body mass index (BMI), time 
from onset to admission, history of hyperten-
sion, hyperlipidemia, diabetes, smoking status, 
and alcohol consumption. The assessment 
scales included the activity of daily living (ADL) 
scale, NIHSS, and the modified Rankin Scale 
(mRS) scores before and 14 days after treat-
ment. Additionally, the incidence of adverse 
reactions, including vascular reocclusion, skin 
bleeding, respiratory tract bleeding, and muco-
sal bleeding, was documented. HT was classi-
fied according to the following criteria: hemor-
rhagic infarction, parenchymal hemorrhage, or 
symptomatic hemorrhage.

NIHSS score

The NIHSS is a clinical scale utilized to assess 
neurological deficits in patients experiencing 
acute stroke. The NIHSS score ranges from 0  
to 42, with higher scores indicating a greater 
severity of deficits and 0 indicating no deficits 
[17].

mRS score

The mRS assesses daily living skills and func-
tional impairment in stroke patients and ranges 
from 0 to 6. Higher scores indicate severer dis-
ability, with 0 indicating no symptoms, 1-2 indi-
cating mild disability but independent living, 
3-5 indicating moderate to severe disability, 
and 6 indicating death. mRS ≤2 indicates good 
long-term prognosis and mRS ≥3 indicates 
poor prognosis [18].

Follow-up

A 14-day follow-up was conducted at the 14-day 
mark post-treatment, at which point patients 
were still hospitalized. During this period, all 
necessary assessments and observations we- 
re conducted within the hospital setting. This 
approach permitted close monitoring of the 
patients’ conditions and timely intervention if 
necessary.

90-day follow-up: At 90 days post-treatment, 
patients returned for an outpatient visit. During 
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this follow-up, patients underwent a series of 
evaluations to assess their long-term recovery 
and the efficacy of the treatment. Outpatient 
visits were scheduled to ensure comprehen- 
sive assessments while minimizing the burden 
on patients who had returned to their regular 
activities.

Evaluation of HT

Hemorrhagic infarction: These are small pe- 
techial hemorrhages at the margin of the  
infarct or confluent petechiae within the in- 
farct area, which do not have a space-occupy-
ing effect. The classification is the presence  
of small petechiae or multiple confluent pe- 
techiae.

Parenchymal hemorrhage is defined as a he- 
morrhage with a significant space-occupying 
effect. Classification: A hemorrhage comprising 
30% or less of the infarct size is classified as 
having a mild space-occupying effect. In con-
trast, a hemorrhage exceeding 30% of the 
infarct size is regarded as having a significant 
space-occupying effect, or as occurring in a 
region distant from the infarct area.

Observational indicators

Primary indicators: The NIHSS and the ADL 
scores before and 14 days after treatment, the 
incidence of HT following treatment, and the 
90-day mRS scores were compared between 
the two groups. An mRS score of 2 or less indi-
cated a favorable long-term prognosis and an 
mRS score of 3 or greater indicated an unfavor-
able prognosis. Patients were classified into 
two groups based on their prognosis: good and 
poor. The factors that influence prognosis were 
then analyzed using Cox regression.

Secondary indicators: Comparison of clinical 
indicators between the two groups was con- 
ducted.

The incidence of adverse reactions was com-
pared between the two groups. A prognostic 
model was constructed based on the Cox 
regression coefficients (Figure 1).

Statistical analysis

The data were subjected to statistical analysis 
using the SPSS 26.0 software. Categorical  
data were expressed as percentages and 

Figure 1. Flow chart of patient inclusion and study design.



Tirofiban for acute ischemic stroke

5556 Am J Transl Res 2024;16(10):5552-5563

compared using the chi-square test. Continu- 
ous data were expressed as mean ± standard 
deviation (Mean ± SD) and compared using 
either an independent sample t-test or a paired 
t-test. Cox regression was employed to as- 
certain the factors influencing the short-term 
prognosis. The receiver operating characteris- 
tic (ROC) curve was employed to assess  
the value of prognostic factors in predicting 
short-term prognosis. The rms package in R 
version 3.6.1 was utilized to construct a 
nomogram. The concordance index and cali- 
bration curve were employed to evaluate the 
accuracy of the regression-based validation 
model. The Hosmer-Lemeshow test was used 
to evaluate model calibration. A P-value of  
less than 0.05 was considered statistically 
significant.

Results

Clinical data

Comparison of clinical data between the two 
groups showed no statistically significant di- 
fferences in age (P=0.491), gender (P=0.561), 
BMI (P=0.742), time from onset to admission 
(P=0.176), history of hypertension (P=0.340), 
history of hyperlipidemia (P=0.393), history of 
diabetes (P=0.410), smoking history (P=0.561), 
and alcohol consumption history (P=0.736) 
(Table 1).

Quality of life and neurological function as-
sessment

Comparison of ADL and NIHSS scores before 
and 14 days after treatment between the two 

Table 1. Comparison of clinical data
Factors Control Group (n=45) Study Group (n=49) x2 Value P Value
Age
    ≥65 years 25 30 0.311 0.577
    <65 years 20 19
Gender
    Male 20 25 0.406 0.524
    Female 25 24
BMI
    ≥25 kg/m2 11 14 0.205 0.651
    <25 kg/m2 34 35
Time from Onset to Admission
    <5 hours 34 30 2.217 0.136
    ≥5 hours 11 19
History of Hypertension
    Yes 34 32 1.178 0.278
    No 11 17
History of Hyperlipidemia
    Yes 26 24 0.729 0.393
    No 19 25
History of Diabetes
    Yes 8 12 0.631 0.427
    No 37 37
Smoking History
    Yes 20 25 0.406 0.524
    No 25 24
Alcohol Consumption History
    Yes 4 5 0.047 0.829
    No 41 44
Note: BMI: Body Mass Index.
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Figure 2. Changes in ADL, NIHSS, and mRS scores. A. Comparison of ADL scores before and 14 days after treatment in both groups. B. Comparison of NIHSS scores 
before and 14 days after treatment in both groups. C. Comparison of mRS scores before and 90 days after treatment in both groups. Note: NIHSS: National Institute 
of Health Stroke Scale, ADL: Activity of Daily Living, mRS: Modified Rankin Scale; nsP>0.05, **P<0.01, ***P<0.001.
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groups showed no statistically significant diff- 
erences in ADL and NIHSS scores before treat-
ment (P>0.05, Figure 2A, 2B). However, the 
study group had significantly higher ADL scores 
and lower NIHSS scores than the control group 
14 days after treatment (P<0.05, Figure 2A, 
2B).

Prognosis assessment

The mRS scores before treatment and 90 days 
after treatment were compared between the 
two groups. Before treatment, there were no 
significant differences in the mRS scores 
between the two groups (P>0.05, Figure 2C). 
However, the study group had significantly 
lower mRS scores than the control group 90 
days after treatment (P<0.05, Figure 2C).

HT incidence

The incidence of HT within 24 hours of treat-
ment was not significantly different between 
the control and study groups (P>0.05, Table 2).

Adverse reactions

The incidence of adverse reactions was com-
pared between the two groups, but no statisti-
cally significant differences were found bet- 
ween the two groups (P>0.05, Table 3).

Prognostic factor analysis

A total of 17 patients had poor prognosis at 90 
days, with 13 in the control group and 4 in the 
study group. Patients were redivided into good 

prognosis (n=77) and poor prognosis (n=17) 
groups based on their mRS scores. Univariate 
analysis showed that treatment regimen, age, 
time from onset to admission, and NIHSS score 
were factors influencing patient prognosis (P< 
0.05, Figure 3). Multivariate Cox regression 
analysis further identified treatment regimen, 
age, and time from onset to admission as 
independent prognostic factors (P<0.01, Figure 
3).

Prognostic model construction

Cox regression identified treatment regimen, 
age, and time from onset to admission as prog-
nostic factors. To further predict patient prog-
nosis, a model was constructed based on β 
coefficients: Cox-risk = 2.729 * treatment regi-
men + 2.881 * age + 2.795 * time from on- 
set to admission. The Cox-risk was significantly 
lower in the good prognosis group compared to 
the poor prognosis group (P<0.001, Figure 4A). 
ROC curve analysis showed an AUC of 0.925 for 
Cox-risk in predicting patient prognosis (Figure 
4B). The Delong test indicated that Cox-risk had 
a significantly higher AUC in predicting 90-day 
prognosis compared to other individual factors 
(Tables 4, 5).

Discussion

Platelet activation plays a crucial role in the 
pathogenesis of ischemic stroke. The funda-
mental mechanism of stroke is atherosclerosis 
[19]. In the acute phase of ischemic stroke, a 
large number of platelets are activated in the 

Table 2. HT incidence
Group Hemorrhagic Infarction Parenchymal Hemorrhage Total Incidence
Control Group (n=45) 17 (37.78%) 10 (22.22%) 27 (60.00%)
Study Group (n=49) 16 (32.65%) 6 (12.25%) 22 (44.90%)
Χ2 Value 0.27 1.653 2.144
P Value 0.603 0.199 0.143
Note: HT: Hemorrhagic Transformation.

Table 3. Incidence of adverse reactions
Group Skin Bleeding Respiratory Tract Bleeding Mucosal Bleeding
Control Group (n=45) 2 2 2
Study Group (n=49) 6 5 4
Χ2 Value 1.833 1.129 0.543
P Value 0.176 0.288 0.461
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Figure 3. Prognostic factor analysis. A. Cox univariate analysis of factors affecting patient prognosis. B. Cox multi-
variate analysis of factors affecting patient prognosis. C. Survival curve for prognostic factors. Note: NIHSS: National 
Institute of Health Stroke Scale, ADL: Activity of Daily Living, mRS: Modified Rankin Scale, HT: Hemorrhagic Trans-
formation.
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blood, resulting in changes in their ultrastruc-
ture, which enhances their adhesiveness and 
aggregation, further leading to thrombus for-
mation [20]. Currently, the most effective meth-
od is the ultra-early use of intravenous throm-
bolytic drugs to rapidly recanalize occluded 
cerebral blood vessels. However, the recanali-
zation rate of blood vessels after thrombolytic 
drug use is very limited, and even when recana-
lization occurs, the reocclusion rate is relatively 
high [21, 22]. The medical community still lacks 
effective treatment methods for stroke pa- 
tients who cannot restore blood flow within the 
thrombolysis time window. Therefore, this dis-
ease places higher demands on clinical treat-

ment. Since many treatment methods are lim-
ited by the time window, finding an efficient and 
safe treatment method is of great importance.

Tirofiban is a non-peptide IIb/IIIa receptor 
antagonist commonly used to inhibit platelet 
aggregation and thereby prevent thrombus for-
mation. Tirofiban is widely used in the treat-
ment of cardiovascular diseases such as acute 
coronary syndromes [23, 24]. In this study, we 
found that both groups of patients showed 
improvements in quality of life and neurological 
function after treatment, with the study gr- 
oup showing better improvements in ADL and 
NIHSS scores compared to the control group. 

Figure 4. Value of Cox-risk in predicting 90-day prognosis. A. Cox-risk levels in both groups. B. ROC curve assessing 
Cox-risk in predicting patient prognosis. Note: ROC: Receiver Operating Characteristic; ***P<0.001.

Table 4. ROC parameters

Marker AUC 95% CI Specificity Sensitivity Youden 
Index Cut off Accuracy Precision F1 

Score
Treatment Programs 0.675 0.557-0.792 58.44% 76.47% 34.91% 0.5 61.70% 76.47% 41.94%
Age 0.7 0.580-0.820 49.35% 94.12% 43.47% 64.5 57.45% 94.12% 44.44%
Time from Onset to Admission 0.759 0.616-0.902 80.52% 76.47% 56.99% 5.5 79.79% 76.47% 57.78%
Cox-risk 0.925 0.870-0.980 70.13% 100.00% 70.13% 4.202 75.53% 100.00% 59.65%

Table 5. Delong test results
Marker1 Marker2 Z Value P Value AUC Difference 95% CI
Treatment Programs Cox-risk -3.639 <0.001 -0.25 -0.27
Age Cox-risk -4.1 <0.001 -0.225 -0.216
Time from Onset to Admission Cox-risk -2.77 0.006 -0.166 -0.235
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Additionally, the combined use of Tirofiban did 
not increase the incidence of adverse events. A 
meta-analysis by Gong et al. [25] also found 
that Tirofiban did not increase the incidence of 
adverse events such as symptomatic intracra-
nial hemorrhage. Furthermore, a study by Du  
et al. [26] found that patients treated with 
Tirofiban showed significant improvements in 
quality of life and neurological function com-
pared to the conventional treatment group. 
These results are consistent with our findings.

HT is a common and serious complication in 
ischemic stroke patients during or after treat-
ment, significantly increasing morbidity and 
mortality. HT occurs mainly due to blood-brain 
barrier disruption, reperfusion injury, and endo-
thelial damage, resulting in leakage of blood 
components into brain tissue and hemorrhage 
[27]. In this study, we found that the use of 
Tirofiban did not increase the incidence of HT, 
indicating its safety in patients with acute isch-
emic stroke. We speculate that this is mainly 
due to the rapid onset and short half-life of 
Tirofiban, which allows it to effectively inhibit 
platelet aggregation while reducing the risk of 
bleeding. A study by Yi et al. [28] found that the 
combined use of Tirofiban during mechanical 
thrombectomy did not increase the incidence 
of HT compared with mechanical thrombecto-
my alone. This is consistent with our findings, 
suggesting that Tirofiban not only has a high 
safety profile, but also significantly improves 
patient prognosis when combined with mechan-
ical thrombectomy in the treatment of acute 
ischemic stroke.

The mRS is a commonly used tool to assess  
the independence of daily living function in 
stroke patients and to provide prognostic guid-
ance [29, 30]. In this study, we found that 90 
days after treatment, the mRS scores of the 
study group were significantly lower than those 
of the control group, indicating that combined 
treatment positively affected the short-term 
prognosis of ischemic stroke patients. How- 
ever, to further determine the factors influenc-
ing short-term prognosis, we performed Cox 
regression analysis and established a prognos-
tic model. Our study found that treatment regi-
men, age, and time from onset to admission 
were independent factors affecting short-term 
prognosis. With increasing age, various physio-
logical functions, including vascular elasticity 

and organ recovery ability, decline, affecting 
stroke treatment outcomes and prognosis [31, 
32]. Additionally, elderly patients may face 
more challenges during the stroke recovery 
period, such as muscle atrophy, pressure sores, 
pneumonia, and deep vein thrombosis, which 
may also affect prognosis [33].

Stroke is an acute event in which brain cells  
die rapidly under hypoxic conditions. “Time is 
brain” is a critical principle in stroke treatment. 
Research shows that for every hour that treat-
ment is delayed, a stroke patient can lose 1.9 
million brain cells [34]. Therefore, the longer 
the time from onset to treatment, the more 
severe the brain damage and the worse the 
prognosis. In this study, we found for the first 
time that the combined use of Tirofiban with 
endovascular treatment is a significant factor 
influencing short-term prognosis. In the final 
part of our study, we constructed a prognostic 
model based on Cox regression coefficients, 
which showed that the Cox risk (AUC: 0.925) 
was significantly higher in the poor prognosis 
group compared to the good prognosis group. 
The Cox risk showed high clinical value in pre-
dicting poor prognosis. Previously, Wang et al. 
[35] developed a prognostic model using logis-
tic regression nomogram and machine learning 
to predict 3-month outcomes in patients with 
acute ischemic stroke, with an AUC of 0.865. 
Additionally, Lv et al. [36] used the N2H3 nomo-
gram model to predict 3-month outcomes in 
acute ischemic stroke patients receiving intra-
venous alteplase thrombolysis, with an AUC of 
0.9. In comparison, our prognostic model had a 
higher AUC value, suggesting that the Cox risk 
model has higher accuracy and clinical value in 
predicting 3-month outcomes in patients with 
acute ischemic stroke.

Although this study confirms that Tirofiban com-
bined with endovascular treatment can improve 
ischemic stroke, it has certain limitations. First, 
this is a retrospective study with a limited sam-
ple size, so the results may be biased. Second, 
as a single-center study, the generalizability of 
the model needs further validation with more 
samples and data. Finally, long-term prognostic 
data were not obtained in this study, so the 
effect of the two treatment regimens on long-
term prognosis remains unclear. Therefore, we 
hope to conduct more clinical trials in future 
research to strengthen our conclusions.
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In conclusion, Tirofiban combined with endo-
vascular treatment can improve the quality  
of life, neurological function, and short-term 
prognosis in ischemic stroke patients without 
increasing the incidence of adverse effects and 
HT.
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