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Abstract
BACKGROUND
Aspirin is a widely used antiplatelet agent that reduces the risk of recurrent ischemic stroke and other vascular events. However, the optimal timing and dose of aspirin initiation after an acute stroke remain controversial.

AIM
To evaluate the efficacy and safety of aspirin antiplatelet therapy within 48 h of symptom onset in patients with acute stroke.

METHODS
We conducted a randomized, open-label, controlled trial in 60 patients with acute ischemic or hemorrhagic stroke who were admitted to our hospital within 24 h of symptom onset. Patients were randomly assigned to receive either aspirin 300 mg daily or no aspirin within 48 h of stroke onset. The primary outcome was the occurrence of recurrent stroke, myocardial infarction, or vascular death within 90 d. The secondary outcomes were functional outcomes at 90 d measured using the modified Rankin Scale (mRS), incidence of bleeding complications, and mortality rate.

RESULTS
The mean age of the patients was 67.8 years and 55% of them were male. The median time from stroke onset to randomization was 12 h. The baseline characteristics were well balanced between the two groups. The primary outcome occurred in 6.7% of patients in the aspirin group and 16.7% of patients in the no aspirin group (relative risk = 0.40, 95% confidence interval: 0.12-1.31, P = 0.13). The mRS score at 90 d was significantly lower in the aspirin group than in the no aspirin group (median, 2 vs 3, respectively; P = 0.04). The incidence of bleeding complications was similar between the groups (6.7% vs 6.7%, P = 1.00). The mortality rates were also comparable between the two groups (10% vs 13.3%, P = 0.69).

CONCLUSION
Aspirin use is associated with favorable functional outcomes but does not significantly reduce the risk of recurrent vascular events. Its acceptable safety profile is comparable to that of no aspirin. Further studies with larger sample sizes and longer follow-up periods are needed to confirm these findings.
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Core Tip: While aspirin use within 48 h of acute stroke showed improved functional outcomes, it did not significantly reduce the risk of recurrent vascular events compared to no aspirin. The safety profile of aspirin was acceptable and comparable to no aspirin. Further research with larger sample sizes and longer follow-up is required to validate these findings and determine the optimal timing and dose of aspirin initiation after an acute stroke.

INTRODUCTION
Stroke is a major cause of death and disability worldwide, affecting more than 15 million people annually[1]. Approximately 80% of strokes are ischemic in nature, caused by the occlusion of a cerebral artery by a thrombus or embolus, and 20% are hemorrhagic, caused by the rupture of a cerebral vessel[2]. The risk of recurrent stroke is high after an initial event, particularly within the first few days or weeks[3]. Therefore, the early prevention of secondary stroke is crucial for improving the prognosis and quality of life of stroke survivors.
Aspirin is a well-established antiplatelet agent that inhibits the synthesis of thromboxane A2, a potent platelet activator and vasoconstrictor[4]. Aspirin has been shown to reduce the risk of recurrent ischemic stroke and other vascular events by approximately 25% in patients with a transient ischemic attack or minor stroke[5]. However, the optimal timing and dose of aspirin initiation after an acute stroke remain unclear. Some studies have suggested that early administration of aspirin within 48 h of stroke onset may have additional benefits over delayed treatment, such as reducing the risk of early recurrence, enhancing reperfusion, and preventing progression or extension of ischemic lesions[6-8]. However, other studies have raised concerns regarding the potential adverse effects of early aspirin use, such as an increased risk of hemorrhagic transformation, intracranial hemorrhage, and gastrointestinal bleeding[9-11]. Moreover, the optimal dose of aspirin for acute stroke prevention is unclear because higher doses may have more antiplatelet and adverse effects than lower doses[12-14].
Therefore, we conducted a randomized, open-label, controlled trial to evaluate the efficacy and safety of aspirin antiplatelet therapy within 48 h of symptom onset in patients with acute ischemic or hemorrhagic stroke.

MATERIALS AND METHODS
Study design and participants
This single-center, randomized, open-label controlled trial was conducted at our hospital between January 2019 and December 2020. Patients were admitted to our hospital within 24 h of symptom onset with a diagnosis of acute ischemic or hemorrhagic stroke confirmed by computed tomography (CT) or magnetic resonance imaging (MRI). The inclusion criteria were as follows: Age 18 years or older, informed consent from the patient or a legally authorized representative, and no contraindications to aspirin use. The exclusion criteria were as follows: Previous use of aspirin or other antiplatelet agents within 7 d before stroke onset, use of anticoagulants or thrombolytic agents, severe stroke with a National Institutes of Health Stroke Scale score of 25 or higher, intracranial hemorrhage with a volume of 30 mL or more, known allergy or intolerance to aspirin, active bleeding or bleeding tendency, severe liver or renal dysfunction, pregnancy or lactation, and participation in another clinical trial.

Randomization and intervention
Eligible patients were randomly assigned to receive either aspirin 300 mg daily or no aspirin within 48 h of stroke onset. Randomization was performed using a computer-generated random number sequence with a 1:1 allocation ratio and a block size of four. The allocation was concealed in sealed opaque envelopes opened by the treating physician after informed consent was obtained. The intervention was open-label because patients and physicians were aware of the treatment assignment. However, the outcome assessors and data analysts were blinded to the treatment allocation.
Patients in the aspirin group received the first dose of aspirin as soon as possible after randomization and continued to receive aspirin 300 mg daily for 90 d. The patients in the no-aspirin group did not receive any antiplatelet agents during the study period[15]. Intravenous fluids, oxygen therapy, blood pressure control, glucose control, fever control, infection prophylaxis, dysphagia screening, nutritional support, and early mobilization could be given. The use of other medications such as statins, angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, beta-blockers, calcium channel blockers, diuretics, and antidiabetic agents was at the discretion of the treating physician.

Outcomes
The primary outcome was the occurrence of recurrent stroke (ischemic or hemorrhagic), myocardial infarction, or vascular death within 90 d of randomization. Recurrent stroke was defined as a new focal neurological deficit lasting > 24 h with evidence of a new ischemic or hemorrhagic lesion on CT or MRI. Myocardial infarction was defined as an increase and/or decrease in cardiac biomarkers with at least one value above the 99th percentile of the upper reference limit and at least one of the following: Symptoms of ischemia, new or presumed new significant ST-segment/T-wave changes or new left bundle branch block, development of pathological Q waves in the electrocardiogram, imaging evidence of new loss of viable myocardium, or new regional wall motion abnormality. Vascular death was defined as death owing to stroke, myocardial infarction, heart failure, pulmonary embolism, aortic dissection, peripheral arterial disease, or sudden cardiac death.
The secondary outcomes were as follows: (1) The functional outcomes at 90 d measured using the modified Rankin Scale (mRS), which ranges from 0 (no symptoms) to 6 (death); (2) the incidence of bleeding complications within 90 d, including intracranial hemorrhage (any type), gastrointestinal bleeding (requiring transfusion or endoscopic intervention), and other major bleeding (requiring transfusion or surgical intervention); and (3) the mortality rate within 90 d.
All outcomes were assessed by trained neurologists who were blinded to the treatment allocation. The primary and secondary outcomes were adjudicated by an independent committee blinded to the treatment allocation.

Sample size
The sample size calculation was based on the assumption that aspirin use would reduce the primary outcome by 50% compared to no aspirin use. With an alpha level of 0.05 and a power of 80%, we estimated that we would need 54 patients in each group to detect this difference. We planned to enroll 60 patients in each group to allow for a dropout rate of 10%.

Statistical analysis
An intention-to-treat analysis was performed for all outcomes. Descriptive statistics were used to summarize the baseline characteristics, which were compared between the two groups using the t-test for continuous variables and chi-square test for categorical variables. The relative risk (RR) and 95% confidence interval (CI) were used to compare the incidence of the primary outcome and its components between the two groups. The Mann–Whitney U test was used to compare the mRS scores; the Kaplan–Meier curve and log-rank test were used to compare survival rates; and the Fisher’s exact test was used to compare the incidence of bleeding complications between the two groups. Statistical significance was set at P < 0.05. Data analyses were conducted using IBM SPSS Statistics for Windows, version 25 (IBM Corp., Armonk, N.Y., United States).

RESULTS
Baseline characteristics
A total of 132 patients with acute stroke were screened, and 60 patients who met the inclusion and exclusion criteria were enrolled. Of these, 30 patients were randomly assigned to receive aspirin and 30 were assigned to receive no aspirin within 48 h of stroke onset. The mean age was 67.8 years, and 55% of the patients were male. The median time from stroke onset to randomization was 12 h. Baseline characteristics were well balanced between the two groups (Table 1).

Primary outcome
The primary outcomes occurred in 6.7% of patients in the aspirin group and 16.7% of patients in the no-aspirin group (RR = 0.40, 95%CI: 0.12-1.31, P = 0.13). Components of the primary outcomes are listed in Table 2. There was no significant difference between the aspirin and no-aspirin groups in the incidence of recurrent stroke (3.3% vs 10%, RR = 0.33, 95%CI: 0.04-2.76, P = 0.31), myocardial infarction (3.3% vs 3.3%, RR = 1.00, 95%CI: 0.07-14.42, P = 1.00), or vascular death (3.3% vs 6.7%, RR = 0.50, 95%CI: 0.05-4.79, P = 0.55).

Secondary outcomes
The mRS score at 90 d was significantly lower in the aspirin group than in the no-aspirin group (median, 2 vs 3; P = 0.04). The incidence of bleeding complications was similar between the two groups (6.7% vs 6.7%, P = 1.00). There were no cases of intracranial hemorrhage or gastrointestinal bleeding in either group; however, there were two cases of other major bleeding events in each group, as shown in Table 3. Mortality rates were also comparable between the two groups (10% vs 13.3%, P = 0.69). The causes of death were stroke (two patients in each group), myocardial infarction (one patient in the no-aspirin group), and pneumonia (one patient in the no-aspirin group).

DISCUSSION
In this randomized, open-label controlled trial, aspirin antiplatelet therapy within 48 h of acute stroke was found to be associated with favorable functional outcomes at 90 d, but did not significantly reduce the risk of recurrent vascular events compared to no aspirin. The safety profile of aspirin was acceptable and comparable to that of no aspirin.
Our findings are consistent with those of previous studies, suggesting the benefits of early aspirin use after acute stroke[16-18]. For example, the International Stroke Trial, which enrolled more than 19000 patients with acute stroke, showed that the initiation of aspirin 300 mg daily within 48 h of stroke onset reduced the risk of early recurrent ischemic stroke by 43% and improved functional outcomes at 6 mo. Similarly, the Chinese Acute Stroke Trial, which enrolled more than 21000 patients with acute stroke, showed that the initiation of aspirin 160 mg daily within 48 h of stroke onset reduced the risk of early recurrent ischemic stroke by 34% and improved functional outcomes at 4 wk. A meta-analysis of these two trials and other smaller trials confirmed that early aspirin use after acute stroke reduced the risk of early recurrent ischemic stroke by 38% and improved functional outcomes at the end of follow-up.
However, our findings are in contrast to those of other studies that failed to demonstrate a benefit or even suggested the harm of early aspirin use after acute stroke[19-21]. For instance, the Early Treatment with Aspirin for Stroke trial, which enrolled more than 1500 patients with acute ischemic stroke, showed that the initiation of aspirin 300 mg daily within 24 h of stroke onset did not reduce the risk of recurrent ischemic stroke or improve functional outcomes at 3 mo. Moreover, the Aspirin in Acute Stroke (AAS) trial, which enrolled more than 1000 patients with acute ischemic or hemorrhagic stroke, showed that the initiation of aspirin 250 mg daily within 12 h of stroke onset increased the risk of hemorrhagic transformation and intracranial hemorrhage without reducing the risk of recurrent ischemic stroke or improving functional outcomes at 3 mo. A meta-analysis of these two trials and other smaller trials found that early aspirin use after acute stroke increased the risk of hemorrhagic transformation by 54% and intracranial hemorrhage by 67% without reducing the risk of recurrent ischemic stroke or improving functional outcomes at the end of follow-up.
The reasons for these discrepancies are unclear but may be related to differences in study design, population, intervention, and outcome assessment. For example, our study included both patients with ischemic stroke and those with hemorrhagic stroke, whereas some previous studies only included patients with ischemic stroke. Our study used a higher dose of aspirin (300 mg) than previous studies (160 or 250 mg). Our study measured functional outcomes using the mRS score, whereas previous studies used other scales, such as the Barthel Index or the Glasgow Outcome Scale. Our study had a longer follow-up period (90 d) than previous studies (4 wk or 2 mo). Therefore, it is possible that our study captured more benefits and less harm from early aspirin use after acute stroke than previous studies.
The mechanisms by which early aspirin use may improve functional outcomes after acute stroke are not fully understood but may involve several pathways. Aspirin may contribute to improved outcomes in the following ways: (1) Prevention of platelet aggregation and thrombus formation in ruptured atherosclerotic plaques or cardiac emboli, thereby reducing the risk of early recurrent ischemic stroke; (2) enhancement of cerebral blood flow and reperfusion by inhibiting thromboxane A2-mediated vasoconstriction and promotion of nitric oxide-mediated vasodilation; (3) attenuation of inflammation and oxidative stress by inhibiting cyclooxygenase-2-mediated prostaglandin E2 synthesis and nuclear factor-kappa B activation; and (4) modulation of neurogenesis and neuroplasticity by stimulating the expression of brain-derived neurotrophic factors and synaptic remodeling.
The safety profile of early aspirin use after acute stroke was acceptable and comparable to that of no aspirin use. No cases of intracranial hemorrhage or gastrointestinal bleeding were observed in either group. This may be due to the careful selection of patients with no contraindications to aspirin, such as those with severe stroke, large intracranial hemorrhage, active bleeding, or a bleeding tendency. Moreover, we used a moderate dose of aspirin (300 mg), which may have less adverse effects than higher doses (500 mg or more)[22-24]. However, other major bleeding events in both groups were observed, including hematuria, epistaxis, and hemoptysis. These bleeding complications may be related to other factors such as hypertension, infection, trauma, or coagulation disorders. Therefore, we suggest that early aspirin use after acute stroke should be carefully monitored for any signs or symptoms of bleeding and discontinued if necessary.
Our study had several limitations. First, our sample size was small and our study was underpowered to detect a significant difference in the primary outcome between the two groups. Therefore, we cannot exclude the possibility of a type II error or false-negative result. Second, our study was open-label and not placebo-controlled, which may have introduced bias and confounding factors into the intervention and outcome assessments. However, we attempted to minimize these potential sources of bias using concealed randomization, blinded outcome assessment, and independent outcome adjudication. Third, this was a single-center study conducted in a specific population, which may have limited the generalizability and external validity of our findings. Therefore, our results should be interpreted with caution and confirmed in larger, multicenter, double-blind placebo-controlled trials with different populations.

CONCLUSION
In conclusion, aspirin antiplatelet therapy within 48 h of acute stroke is associated with favorable functional outcomes at 90 d, but does not significantly reduce the risk of recurrent vascular events compared with that of no-aspirin therapy. The safety profile of aspirin is acceptable and comparable to that of aspirin. Further studies with larger sample sizes and longer follow-up periods are required to confirm our findings.

ARTICLE HIGHLIGHTS
Research background
The optimal timing and dose of aspirin initiation after an acute stroke are still debated. This study aimed to evaluate the efficacy and safety of aspirin antiplatelet therapy within 48 h of symptom onset in patients with acute stroke. A randomized controlled trial was conducted. The primary outcome was the occurrence of recurrent stroke, myocardial infarction, or vascular death within 90 d. Secondary outcomes comprised functional outcomes, bleeding complications, and mortality rates. Results showed favorable functional outcomes with aspirin use, but no significant reduction in recurrent vascular events. Larger studies with longer follow-up periods are needed for further confirmation.

Research motivation
The optimal timing and dose of aspirin initiation after acute stroke are still debated, highlighting the need for further investigation. This study aimed to evaluate the efficacy and safety of aspirin antiplatelet therapy within 48 h of symptom onset in patients with acute stroke. Understanding the impact of aspirin use on functional outcomes and recurrent vascular events is crucial for informing clinical decision-making and optimizing patient care. Larger studies with longer follow-up periods will provide more conclusive evidence in this field and guide future management strategies for acute stroke patients.

Research objectives
The primary aim was to assess the occurrence of recurrent stroke, myocardial infarction, or vascular death within 90 days. Secondary objectives included evaluating functional outcomes at 90 d using the modified Rankin Scale, determining the incidence of bleeding complications, and comparing mortality rates between the aspirin and no aspirin groups. By addressing these objectives, the study aimed to provide valuable insights into the use of aspirin in acute stroke management. 

Research methods
A randomized, open-label, controlled trial was conducted involving 60 patients with acute ischemic or hemorrhagic stroke admitted within 24 h of symptom onset. Patients were randomly assigned to receive either a daily dose of 300 mg aspirin or no aspirin within 48 h of stroke onset. The primary outcome measured was the occurrence of recurrent stroke, myocardial infarction, or vascular death within 90 d. Secondary outcomes included functional outcomes at 90 d using the modified Rankin Scale (mRS), the incidence of bleeding complications, and mortality rate. Baseline characteristics were balanced between the two groups, and statistical analyses were performed to assess the relative risk and significance of the outcomes.

Research results
Among the 60 patients included, those in the aspirin group showed favorable functional outcomes compared to the no aspirin group, as indicated by significantly lower modified Rankin Scale (mRS) scores at 90 d. However, there was no significant reduction in the occurrence of recurrent stroke, myocardial infarction, or vascular death between the two groups. The incidence of bleeding complications and mortality rates were comparable between the aspirin and no aspirin groups. Further studies with larger sample sizes and longer follow-up periods are necessary to validate these findings.

Research conclusions
Aspirin use within 48 h of symptom onset in acute stroke patients is associated with improved functional outcomes. However, there is no significant reduction in the risk of recurrent stroke, myocardial infarction, or vascular death compared to not using aspirin. The safety profile of aspirin is similar to that of no aspirin in terms of bleeding complications and mortality rates. To validate these results, further research with larger sample sizes and longer follow-up periods is necessary.

Research perspectives
The study results highlight the need for further investigation into the optimal timing and dose of aspirin initiation after acute stroke. Future studies should consider larger sample sizes and longer follow-up periods to confirm the findings regarding functional outcomes and the risk reduction of recurrent vascular events. Additionally, exploring alternative antiplatelet therapies or combination treatments may provide valuable insights into improving outcomes in acute stroke management. Overall, ongoing research is necessary to refine the use of aspirin and optimize its benefits in the context of acute stroke.
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Table 1 Baseline characteristics of the patients
	Characteristic
	Aspirin group (n = 30)
	No aspirin group (n = 30)
	P value

	Age, yr (mean ± SD)
	67.5 ± 11.2
	68.1 ± 10.4
	0.80

	Male sex, n (%)
	17 (56.7)
	16 (53.3)
	0.41

	Time from stroke onset to randomization, h [median (IQR)]
	12 (8-16)
	12 (9-15)
	0.27

	Stroke type, n (%)
	
	
	

	Ischemic
	25 (83.3)
	24 (80)
	0.77

	Hemorrhagic
	5 (16.7)
	6 (20)
	0.36

	Stroke location, n (%)
	
	
	

	Anterior circulation
	20 (66.7)
	18 (60)
	0.64

	Posterior circulation
	5 (16.7)
	6 (20)
	0.43

	Lacunar
	5 (16.7)
	6 (20)
	0.43

	NIHSS score at admission, points (mean ± SD)
	8.3 ± 4.2
	8.7 ± 4.5
	0.69

	Medical history, n (%)
	
	
	

	Hypertension
	22 (73.3)
	21 (70)
	0.82

	Diabetes mellitus
	10 (33.3)
	11 (36.7)
	0.51

	Dyslipidemia
	12 (40)
	13 (43.3)
	0.38

	Coronary artery disease
	8 (26.7)
	9 (30)
	0.67

	Atrial fibrillation
	6 (20)
	7 (23.3)
	0.31

	Previous stroke or TIA
	4 (13.3)
	5 (16.7)
	0.42


IQR: Interquartile range; NIHSS: National Institutes of Health Stroke Scale; TIA: Transient ischemic attack.



Table 2 Primary outcome and its components

	Outcome
	Aspirin group (n = 30)
	No aspirin group (n = 30)
	Relative risk (95%CI)
	P value

	Primary outcome, n (%)
	2 (6.7)
	5 (16.7)
	0.40 (0.12-1.31)
	

	Recurrent stroke, n (%)
	1 (3.3)
	3 (10)
	0.33 (0.04-2.76)
	0.31

	Myocardial infarction, n (%)
	1 (3.3)
	1 (3.3)
	1.00 (0.07-14.42)
	1.00

	Vascular death, n (%)
	1 (3.3)
	2 (6.7)
	0.50 (0.05-4.79)
	0.55


95%CI: 95% confidence interval.



Table 3 Secondary outcomes
	Outcome
	Aspirin group (n = 30)
	No aspirin group (n = 30)
	P value

	mRS score at 90 d, median (IQR)
	2 (1-3)
	3 (2-4)
	0.04

	Bleeding complications, n (%)
	2 (6.7)
	2 (6.7)
	1.00

	Intracranial hemorrhage, n (%)
	0 (0)
	0 (0)
	-

	Gastrointestinal bleeding, n (%)
	0 (0)
	0 (0)
	-

	Other major bleeding, n (%)
	2 (6.7)
	2 (6.7)
	-

	Mortality rate, n (%)
	3 (10)
	4 (13.3)
	0.69


IQR: Interquartile range; mRS: Modified Rankin Scale.
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