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Original Article

Aim: To evaluate the effect of prestroke aspirin (PA) use on initial stroke severity, early neurologic deterioration 
(END), stroke recurrence, hemorrhagic transformation (HT), and functional outcome in patients with ischemic 
stroke (IS).

Methods: This was a prospective, observational, multicenter cohort study. The acute IS patients with athero-
thrombosis (AT), small artery disease (SAD), or cardioembolic (CE) stroke within 24 hours of symptom onset 
were identified. National Institutes of Health Stroke Scale (NIHSS) scores on admission, clinical outcomes 
(END, recurrent ischemic stroke [RIS], myocardial infarction [MI], death, and hemorrhagic episodes), and func-
tional outcome (modified Rankin Scale [mRS] scores) at three months after admission were compared between 
PA users and nonusers.

Results: Among the 1,862 patients, 401 (21.5%) reported PA use. The PA users had a significantly lower initial 
NIHSS score than the non-PA users. The effect was evident in AT stroke, but not in other subtypes. PA use was 
independently associated with the decreased risk of END. PA use increased the risk of HT; however, it was only 
associated with increased risk for asymptomatic HT, not for symptomatic HT. PA use was associated with better 
functional outcomes (mRS scores ≤2 points) irrespective of stroke subtypes at three months after admission, 
despite the increased risk of HT.

Conclusions: PA use may reduce initial stroke severity in AT stroke and the risk of END, and can improve 
functional outcome at three months irrespective of stroke subtypes.

prevention of stroke in persons with low and medium 
cardiovascular risk profiles has not been proven2, 3). The 
effects of prestroke aspirin (PA) use on initial severity, 
hemorrhagic transformation (HT), early neurologic de-
terioration (END), recurrent ischemic stroke [RIS], and 
functional outcomes of ischemic stroke (IS) remain con-
troversial. Some studies have demonstrated that PA use 

Introduction

Aspirin is well known to prevent primary stroke 
in high-risk individuals (10-year cardiovascular risk 
＞10%)1). However, aspirin use is associated with an 
increased risk of gastrointestinal bleeding and hemor-
rhagic stroke, and the benefits of aspirin for primary 
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Hospital and Yuying Children’s Hospital of Wenzhou 
Medical University, the People’s Hospital of Deyang 
City, and the Affiliated Hospital of Southwest Medical 
University between March 2015 and October 2017. 
The study protocol was reviewed and approved by the 
Ethics Committee of the above participating hospitals. 
Each of the participants provided informed consent 
before participating in this study.

We consecutively enrolled IS patients who expe-
rienced their first stroke ever, were admitted to the 
four participating hospitals within 24 hours of symp-
tom onset, and had relevant cerebral lesions on diffu-
sion weighted magnetic resonance imaging (DWI) con-
sistent with acute IS. All patients underwent a baseline 
brain computed tomography (CT) scan and magnetic 
resonance imaging on admission and a follow-up CT 
within 10 –14 days after admission. An additional CT 
assessment was performed whenever examination dete-
riorated. CT angiography (CTA) or magnetic reso-
nance angiography of the brain as well as a color duplex 
ultrasound investigation of the carotid arteries were 
assessed in all patients. A common electrocardiogram 
(ECG), 24-hour Holter ECG, and echocardiogram 
were performed to reveal any possible CE stroke. The 
inclusion criteria were: (1) age ≥40 years old; (2) stroke 
subtypes were AT, small artery disease (SAD), and CE 
stroke according to the Trial of ORG 10172 in the 
Acute Stroke Treatment (TOAST) classification sys-
tem20). Exclusion criteria were: (1) other determined 
or undetermined etiology of IS; (2) in addition to 
aspirin, prestroke use of other antiplatelet medication 
(such as clopidogrel, prasugrel, ticagrelor, or ticlopi-
dine), combination therapy with aspirin and clopido-
grel or aspirin-dipyridamole, and warfarin or heparin 
or new oral anticoagulant within seven days of stroke 
onset were excluded; (3) history of carotid stent ther-
apy or carotid endoartectomy; (4) fever, hypoxia, or 
any relevant hemodynamic compromise at admission; 
(5) asthma, severe cardiovascular, liver, or renal disease; 
(6) individuals declined to participate in the study; 
and (7) no information on study variables for the anal-
ysis.

The following data were obtained at baseline: (1) 
age, sex, and systolic and diastolic blood pressures at 
presentation; (2) history of hypertension, diabetes mel-
litus, hyperlipidemia, smoking, atrial fibrillation, or 
coronary artery disease (CAD); and (3) fasting glu-
cose, hemoglobin A1c, fasting total plasma cholesterol 
(TC), triglycerides (TG), low-density lipoprotein cho-
lesterol (LDL-C). Hyperlipidemia was defined as TC 
＞200 mg/dL, TG ＞180 mg/dL or use of lipid-lower-
ing medication13).

Aspirin administration was for the purpose of 
primary prevention of vascular events in patients with 

may reduce initial stroke severity and improve overall 
clinical outcomes4-7), whereas some others have not 
shown an association between PA use and stroke sever-
ity or clinical outcomes8-10).

Clinical outcomes and stroke severity may differ 
in different stroke subtypes. Kim et al.11) reported that 
the difference in baseline National Institutes of Health 
Stroke Scale (NIHSS) scores between the PA users and 
nonusers was significant only in patients with large-
artery atherosclerosis, but not in those with cardioem-
bolic (CE) stroke and small-vessel occlusion. However, 
the study did not analyze bleeding risk and clinical 
outcomes11). Although Park et al.7). showed that PA 
use may reduce initial stroke severity in atherothrom-
botic (AT) stroke and can improve functional out-
comes at discharge despite an increase of HT. The 
study did not investigate the occurrence of RIS or END 
in PA users and nonusers. Furthermore, a three-month 
modified Rankin Scale (mRS) is a more generally ac-
cepted outcome measure in clinical studies12). However, 
the study only assessed functional outcome of stroke 
with mRS at discharge instead of at three months7).

END is a devastating complication and associated 
with poor prognosis in acute IS13, 14). It is very impor-
tant to prevent END after acute IS. Although our pre-
vious efforts have sought to determine reliable predic-
tors and prevention for END in acute IS patients13, 15-17), 
the prevention strategies for END are not fully under-
stood. We have previously reported that prestroke con-
comitant statin and aspirin use is associated with lower 
END and platelet activity in patients with acute IS, but 
there was no effect of PA alone use on END and clini-
cal outcomes18). However, the previous report had sev-
eral limitations: it was a small-sized, two-hospital-based 
study with no stratified-analysis functional outcomes 
in different stroke subtypes18).

In the absence of high-level evidence from ran-
domized-controlled clinical trials, observational data 
from a large-sized, multicenter cohort study can be 
useful, if confounding (imbalances of baseline variables) 
can be adequately controlled for in the analysis19). Thus, 
this prospective, multicenter observational study aimed 
to investigate the effects of PA use on initial stroke 
severity, clinical outcomes (END, HT, RIS, myocar-
dial infarction [MI], and death) during the three months 
after admission, and functional outcome (mRS) at three 
months, according to IS subtypes.

Materials and Methods

Study Populations
This prospective, observational, multicenter cohort 

study was conducted in the Third Affiliated Hospital 
of Wenzhou Medical University, the Second Affiliated 
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sided type Ⅰ error of 0.05, assuming a good functional 
outcome rate of 70% in non-PA users.

Comparisons of baseline characteristics for study 
subjects, initial stroke severity, clinical outcomes, and 
functional outcomes between the PA and non-PA users 
were made by univariate methods. Categorical variables 
are presented as percentages and compared using the 
Chi-square test or Fisher’s exact test. Continuous vari-
ables are expressed as mean±standard deviation and 
compared using the Student’s t -test if normally dis-
tributed; otherwise, rank test was used. Multivariable 
logistic regression with the proportional odds model 
was employed to evaluate the effects of the PA use on 
good functional outcome at three months using vari-
ables with P＜0.1 in univariate analysis22). Cox pro-
portional hazard regression analysis was performed to 
examine the effects of PA use on the presence of HT, 
END, and reported as the hazard ratio (HR) with the 
95% confidence intervals (CI). Variables in Cox pro-
portional-hazards model to adjust for confounding 
effects were imbalance variables (P＜0.1) in univariate 
analysis.

SPSS 16.0 (SPSS Inc., Chicago, IL, USA) was used 
to perform the statistical analyses. All tests were two 
sided, and the threshold level of P＜0.05 denoted sta-
tistical significance.

Results

Baseline Characteristics of Study Patients
Between March 2015 and October 2017, a total 

of 2,511 patients with acute IS were hospitalized within 
24 hours of onset with relevant ischemic lesions on 
DWI in the four participating hospitals. We excluded 
649 patients for the following reasons: (1) 381 patients 
had other determined or undetermined etiology of IS 
according to TOAST classification; (2) 132 patients 
were on antithrombotics other than aspirin before 
stroke onset; (3) 20 patients had histories of carotid 
endoartectomy or carotid stent therapy; (4) 40 patients 
had fever, hypoxia, severe cardiovascular, liver, or renal 
disease; (5) 37 patients declined to participate in the 
study; and (6) 39 patients were missing glucose, hemo-
globin A1c, TC, or LDL-C.

Among the 1,862 patients enrolled in the study, 
a total of 401 (21.5%) reported aspirin use within 
seven days before stroke onset, where 315 (16.9%), 
1,349 (72.4%), and 522 (28.0%) patients were treated 
with statin, antihypertensive drugs, and hypoglycemic 
drug, before stroke onset, respectively, and 183 (9.8%) 
patients received thrombolysis after admission. The 
comparisons of baseline characteristics between the PA 
and non-PA users were shown in Table 1. Meaningful 
imbalance variables (P values ＜0.05) were detected 

high cardiovascular risk profiles (10-year cardiovascu-
lar risk ＞10%), including CAD and other high-risk 
conditions or factors (such as hypertension, diabetes 
mellitus, cigarette smoking, and hyperlipidemia). PA 
users were defined as patients who had taken aspirin 
within seven days before stroke onset to prevent vas-
cular events7). Nonusers (non-PA users) were those who 
had not taken aspirin during the time period.

Stroke Severity and Clinical Outcomes
For each patient, an NIHSS assessment was per-

formed by a member of the stroke team on admission, 
and subsequently on a daily basis through the period 
of hospitalization. Initial stroke severity was evaluated 
by NIHSS score on admission. Functional outcomes 
were assessed by mRS scores at three months after 
admission; good functional outcomes were defined as 
mRS ≤2 points, while poor functional outcomes were 
mRS ＞2 points.

Clinical outcomes included: (1) END, where 
END was defined as an increase of two or more points 
in NIHSS score during 10 days after admission, while 
excluding HT of infarct or a new infarct in another 
vascular territory according to our previous studies13, 17); 
(2) a composite ischemic event of RIS, MI, and death 
during the 3 months after admission, where RIS was 
defined as a new focal neurologic deficit of vascular 
origin lasting at least 24 hours, a DWI-positive lesion 
corresponded to their clinical symptom and was proven 
to be nonhemorrhagic, and death was defined as vas-
cular mortality due to MI, IS, or other vascular causes; 
(3) hemorrhagic episodes, where hemorrhagic episodes 
were defined as the presence of any of the following: 
①  HT, where HT was defined as any degree of hyper-
density within the area of low attenuation during two 
weeks after admission21); ②  intracerebral hemorrhage 
(ICH) and extracranial hemorrhages (e.g. gastrointes-
tinal bleeding, hematoma, hematuria, and skin or mu-
cosal bleeding) occurred during the three-month fol-
low-up period.

Statistical Analysis
The power and sample size of the current study 

were calculated by PASS (Power Analysis and Sample 
Size) 14.0 software (Beijing HuanZhongRuiChi Tech-
nology Co., Ltd, Beijing, China), according to assumed 
rate of good functional outcome at three months after 
admission. According to the results of previous stud-
ies, the rate of good functional outcome (mRS scores 
≤2 points) at three months was approximately 70% in 
IS patients13, 15). We determined that a minimum sam-
ple of 1,800 patients would provide 80% power to 
detect a relative increment of 10% in the percentage 
of good functional outcomes in PA users, with a two-
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Clinical Outcomes in the PA and Non-PA Users
All enrolled IS patients completed a three-month 

follow-up. Three hundred ninety-two patients (21.1%) 
experienced END within ten days after admission. 
Among the 392 patients with END, 60 (15.0%) oc-
curred in the PA users and 332 (22.7%) occurred in 
the non-PA users. The PA users had a lower incidence 
of END than the non-PA users (P=0.002 for univari-
ate analysis, Table 3). With regard to stroke subtypes, 
PA use reduced the incidence of END in SAD sub-
type and AT subtype (P＜0.05, Table 3), whereas there 
was no significant difference in the incidence of END 
between the PA users and non-PA users in the CE 
subtype (P＞0.05, Table 3). Cox proportional hazard 
regression analysis showed that PA use was indepen-
dently associated with a decreased risk of END after 
adjusting for confounding variables, including age, hy-
pertension, diabetes mellitus, hyperlipidemia, hemo-
globin A1c, previous statins use, NIHSS scores on ad-
mission, stroke subtype, and thrombolysis (HR: 0.78; 

for age, hypertension, diabetes mellitus, history of CAD, 
hyperlipidemia, atrial fibrillation, systolic blood pres-
sure, fasting glucose, hemoglobin A1c, and stroke sub-
type (TOAST classification). There were no signifi-
cant differences in other risk factors, prestroke statin, 
and antihypertensive drug or hypoglycemic drug use 
between the two groups (Table 1). Furthermore, there 
were also no significant differences in antithrombotic 
therapy (such as thrombolysis, antiplatelet, and anti-
coagulants) in the acute phase after admission between 
the two groups (Table 1).

Initial Stroke Severity in the PA and Non-PA Users
The PA users had a lower initial NIHSS score 

than the non-PA users (P＜0.001, Table 2). Specifi-
cally, the initial NIHSS score was lower in the PA users 
than the non-PA users with AT subtype (P＜0.001), 
whereas there was no significant difference in the ini-
tial NIHSS score between the PA users and non-PA 
users with SAD or CE subtype (P＞0.001, Table 2).

Table 1. Characteristics of study patients

Characteristics
PA user

(n =401)
Non-PA user

(n =1461)
P value

Age (years)
Men (n, %)
Hypertension (n, %)
Diabetes mellitus (n, %)
History of CAD (n, %)
Atrial fibrillation (n, %)
Cigarette smoking (n, %)
Hyperlipidemia(n, %)
Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)
Glucose (mM)
Hemoglobin A1c (%)
Onset to admission time (h)
Stroke subtype (n, %)

Atherothrombosis
Small artery disease
Cardioembolism

Prestroke treatment (n, %)
Previous statins
Antihypertensive
Hypoglycemic

Antithrombotic therapy in the acute phase (n, %)
Thrombolysis (n, %)
Clopidogrel alone
Aspirin alone
Clopidogrel plus aspirin
Anticoagulants

70.8±12.5
224 (55.9)
325 (81.0)
153 (38.2)

22 (5.5)
61 (15.2)

166 (41.4)
230 (57.4)

150.2±17.8
90.2±14.5

6.9±2.5
6.6±1.9

18.8±10.6

193 (48.1)
96 (23.9)

112 (27.9)

80 (20.0)
297 (74.1)
119 (29.7)

41 (10.2)
108 (26.9)

81 (20.2)
107 (26.7)

62 (15.5)

68.7±13.4
828 (56.7)

1078 (73.8)
439 (30.0)

33 (2.3)
145 (9.9)
569 (38.9)
716 (49.0)

142.6±20.7
88.9±16.8

6.6±2.8
6.2±2.1

19.6±11.3

775 (53.0)
395 (27.0)
291 (19.9)

235 (16.1)
1052 (72.0)

403 (27.6)

142 (9.7)
354 (24.9)
338 (23.1)
371 (25.4)
235 (16.1)

0.007
0.782
0.005
0.007

＜0.001
0.005
0.412
0.005

＜0.001
0.152
0.047

＜0.001
0.178
0.008

0.072
0.453
0.451

0.773
0.284
0.247
0.665
0.761

PA, prestroke aspirin; CAD, coronary artery disease.
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mellitus, hemoglobin A1c, NIHSS scores on admis-
sion, previous statins use, hyperlipidemia, CE subtype, 
and thrombolysis (HR: 1.38; 95% CI: 1.08-3.04; P=  
0.022, Table 5).

Good functional outcomes were defined as mRS 
scores ≤2 points at three months after admission. The 
percentage of good functional outcomes was signifi-
cantly higher in the PA users than the non-PA users 
(79.1% vs. 70.4%, P＜0.001 for univariate analysis, 
Table 3). PA users could improve functional outcome 
at three months despite an increase of HT, irrespective 
of stroke subtype (Table 3). The multivariable logistic 
regression revealed that PA use was significantly asso-
ciated with good functional outcomes at three months 

95% CI: 0.72–0.92; P=0.002, Table 4).
HT occurred in 158 patients (8.5%) within two 

weeks after admission, 50 (12.5%) occurred in the PA 
users, and 108 (7.4%) occurred in the non-PA users. 
HT was more frequently observed in the PA users com-
pared to the non-PA users (P=0.002 for univariate 
analysis, Table 3). However, PA use was only associated 
with increased risk for asymptomatic HT; there were 
no significant differences in the percentage of symp-
tomatic HT, ICH, and extracranial bleeding between 
the PA users and non-PA users. The increased risk of 
HT with PA use was significant in the Cox propor-
tional hazard regression with additional adjustments 
for covariates, including age, hypertension, diabetes 

Table 2. Comparison of NIHSS scores on admission between the PA and non-PA users according to stroke subtypes

PA user
(n =401)

Non-PA user
(n =1461)

P value＊

Total
Atherothrombosis
Small artery disease
Cardioembolism

7.6±2.5
7.2±2.1
4.9±1.8

11.8±3.6

8.2±2.9
8.9±2.7
5.1±2.1

12.1±4.2

＜0.001
＜0.001

0.056
0.146

PA, prestroke aspirin; NIHSS, National Institutes of Health Stroke Scale.

Table 3. The association between PA use and outcomes

PA user
(n =401)

Non-PA user
(n =1461)

P value＊

Clincial outcome (n, %)
END
Total
Atherothrombosis
Small artery disease
Cardioembolism
RIS
MI
Death

Hemorrhagic episodes (n, %)
HT
Asymptomatic HT
Symptomatic HT
ICH
Extracranial bleeding

mRS scores ≤2 at 3 months (n, %)
Total
Atherothrombosis
Small artery disease
Cardioembolism

60 (15.0)
32 (8.0)
14 (3.5)
14 (3.5)
16 (4.0)

5 (1.2)
16 (4.0)

50 (12.5)
40 (10.0)
10 (2.5)

4 (1.0)
9 (2.2)

317 (79.1)
151 (37.7)

81 (20.2)
85 (21.2)

332 (22.7)
168 (11.5)

91 (6.2)
73 (5.0)
64 (4.4)
10 (0.7)
16 (1.1)

108 (7.4)
81 (5.5)
27 (1.8)
11 (0.8)
31 (2.1)

1029 (70.4)
548 (37.5)
294 (20.1)
187 (12.8)

0.002
0.047
0.039
0.198
0.621
0.899
0.968

0.002
0.003
0.418
0.633
0.965

＜0.001
0.039
0.044
0.029

PA, prestroke aspirin; END, early neurological deterioration; RIS, recurrent ischemic stroke; MI, myocardial infarction; mRS, modified 
Rankin Scale; HT, hemorrhagic transformation; ICT, intracerebral hemorrhage.
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tion of aspirin within 48 hours of stroke onset in pa-
tients with acute IS to reduce mortality and unfavor-
able outcomes23). However, the effect of PA use on 
initial stroke severity is controversial. Some studies have 
demonstrated that strokes are less severe in patients al-
ready taking aspirin4-7), whereas some others have not 
shown an association between PA use and initial stroke 
severity8-11). Our current results showed that PA use 
may reduce initial stroke severity. Aspirin may benefit 
patients with acute IS by improving the microcircula-
tion in the ischemic penumbra through inhibition of 
platelet-derived vasoconstrictors, such as thromboxane 
A2 (TXA2)24, 25). In addition, aspirin may limit clot 
size, extent of thrombosis, and subsequent embolism26). 
Anti-inflammatory and neuroprotective effects of as-
pirin can be expected as other beneficial mechanisms 
for acute IS27-29).

Our results also revealed that that the effect of PA 
use on reducing stroke impairment differed by stroke 

after admission after adjusting for covariates (odds 
ratio: 1.46; 95% CI: 1.12–2.56; P=0.023, Table 6).

Discussion

The main findings in the present study were: (1) 
there was a beneficial effect of PA use in relation to 
the reduction of initial stroke severity according to 
stroke subtypes. The effect was evident in AT stroke, 
but not in SAD or CE stroke; (2) PA use was indepen-
dently associated with the decreased risk of END 
within ten days after admission; (3) PA use increased 
the risk of HT. However, it was only associated with 
increased risk for asymptomatic HT, but not for symp-
tomatic HT; (4) PA use was associated with good func-
tional outcome (mRS scores ≤2 points) at three months 
after admission irrespective of stroke subtypes, despite 
the increased risk of HT.

Current guidelines recommend oral administra-

Table 4. Cox regression analysis the effect of prestroke aspirin use on early neurological deterioration

Factor HR 95% CI P value

Age
Diabetes mellitus
Hypertension
Hemoglobin A1C
Previous statins
Hyperlipidemia
NIHSS scores on admission
Stroke subtype
Thrombolysis
Prestroke aspirin

0.73
1.82
1.36
1.48
0.78
1.01
0.99
0.69
1.01
0.78

0.67–1.28
1.03–4.12
0.94–2.68
0.98–3.27
0.72–1.45
0.66–1.62
0.87–1.57
0.62–1.36
0.87–2.15
0.72–0.92

0.624
0.026
0.585
0.108
0.327
0.488
0.536
0.134
0.235
0.002

NIHSS, National Institutes of Health Stroke Scale; HR, hazard ratio; CI, confidence interval.
HR for continuous variables means per 1- Standard Deviation increase.

Table 5. Cox regression analysis the effect of prestroke aspirin use on hemorrhagic transformation

Factor HR 95% CI P value

Age
Diabetes mellitus
Hypertension
Hemoglobin A1C
NIHSS scores on admission
Previous statins
Hyperlipidemia
CE subtype
Thrombolysis
Prestroke aspirin

0.74
0.91
1.02
0.79
1.32
0.88
0.68
1.41
1.44
1.38

0.62–1.26
0.87–1.69
0.97–1.33
0.61–1.18
1.01–2.06
0.81–1.42
0.85–1.21
1.05–2.56
1.13–3.34
1.08–3.04

0.533
0.385
0.132
0.627
0.039
0.624
0.522
0.016
0.011
0.022

NIHSS, National Institutes of Health Stroke Scale; CE, Cardioembolism; HR, hazard ratio; CI, confidence interval.
HR for continuous variables means per 1- Standard Deviation increase.
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clinical outcome in IS patients. Aspirin use is associ-
ated with an increased risk of bleeding, including gas-
trointestinal bleeding, HT, and ICH. Our current re-
sults showed PA use was independently associated with 
increased risk of HT. However, stratified analysis re-
vealed that PA use was only significantly associated 
with an increased risk of asymptomatic HT, and there 
was no association between PA use and symptomatic 
HT. Furthermore, although PA use increased the risk 
of HT, it was associated with better functional out-
comes irrespective of stroke subtypes. These results were 
consistent with some other studies7, 38). Our findings 
suggest that persons already taking aspirin may have 
better outcomes associated with acute IS than those 
who are not already taking aspirin despite increased 
risk of HT.

Intravenous tissue plasminogen activator (tPA) is 
known to improve outcomes in acute IS; however, 
many patients may have been receiving aspirin therapy 
before acute IS and face an increased risk for bleeding 
when treated with tPA. Some studies have demon-
strated that the risk of symptomatic ICH and HT 
after intravenous thrombolysis was higher in the PA 
users compared with the non-PA users; however, the 
risk was small compared with the benefits of throm-
bolysis39, 40). Among patients with acute IS treated with 
intravenous tPA, those receiving antiplatelet therapy 
before the stroke had a higher risk for symptomatic 
ICH but better functional outcomes than those who 
were not receiving antiplatelet therapy39). These stud-
ies agreed with our current results. Thus, PA use prior 
to tPA-bolus should not be used as a reason to with-
hold in acute IS patients treated with intravenous 
thrombolysis41).

Although prestroke aspirin could ameliorate ini-
tial stroke severity only in AT stroke. PA use was asso-

subtypes: the effect was evident in AT stroke but not 
in SAD or CE stroke. Different from MI, artery to-
artery embolism is a very important mechanism of AT 
stroke30). Aspirin may reduce not only the possibility 
of embolization from an unstable plaque but also the 
size of emboli31). Thus, antiplatelet therapy may be less 
beneficial in SAD and CE stroke than AT stroke. Inten-
sive antiplatelet therapy may increase the risk of bleed-
ing in patients with SAD stroke32). Atrial fibrillation is 
the most common cause of CE stroke; a meta-analysis 
and recent guidelines suggested no or minimal effects of 
aspirin, especially for primary prevention of stroke33, 34). 
All of these results support our findings that PA use is 
more beneficial in patients with AT than other stroke 
subtypes.

END is a devastating complication associated with 
poor prognosis after acute IS13, 14). It is very important 
to prevent END in acute IS patients. Our previous 
studies have shown that dual therapy with aspirin and 
clopidogrel is more effective in reducing END risk in 
acute IS15-17). The present results showed that PA use 
was associated with the decreased risk of END after 
acute IS. Platelet activation, thrombus extension, and 
proinflammatory cytokines play key roles in the patho-
genesis of END35, 36). Our previous study has demon-
strated that PA users may provide greater inhibition of 
platelet activity than non-PA users18). Because of its 
antithrombotic and anti-inflammatory properties, inhi-
bition of platelet-derived vasoconstrictors, improvement 
microcirculation in the ischemic penumbra, and neu-
roprotective effect, aspirin may protect against throm-
bus extension and subsequent embolism, same-terri-
tory recurrent embolization, and reocclusions25-29, 37). 
These potential mechanisms might contribute to reduced 
incidence of END.

It is well known that HT is expected to worsen 

Table 6.  Logistic regression analysis the effect of prestroke aspirin use on good functional outcome at 3 
months after admission

Factor OR 95% CI P value

Age
Diabetes mellitus
Hypertension
NIHSS scores on admission
Hemorrhagic transformation
Early neurological deterioration
Previous statins
Stroke subtype
Thrombolysis
Prestroke aspirin

0.87
0.86
1.01
0.92
0.77
0.68
0.81
0.75
1.54
1.46

0.68–1.42
0.72–1.17
0.92–1.85
0.80–1.56
0.66–1.18
0.61–0.98
0.72–1.24
0.68–1.32
1.21–2.88
1.12–2.56

0.637
0.623
0.564
0.443
0.211
0.041
0.556
0.266
0.016
0.023

NIHSS, National Institutes of Health Stroke Scale; OR, odds ratio; CI, confidence interval.
OR for continuous variables means per 1- Standard Deviation increase.
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better functional outcomes at three months after admis-
sion, suggesting that PA use has a beneficial effect. 
Further studies should be necessary in the future.
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