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Ma et al.: Clinical Efficacy in the Treatment of Early Ischemic Stroke

To analyze the clinical efficacy and safety of monotherapy and dual therapy in patients with early 
ischemic stroke. The study was conducted from August 2020 to August 2021, and 80 patients with 
early ischemic stroke who received treatment at our hospital during this period were selected as the 
study population. They were randomly divided into a control group and an observation group, with 40 
patients in each group. The control group received conventional monotherapy, while the observation 
group received conventional dual therapy. The efficacy and safety indicators of the two groups were 
compared. The treatment efficacy, functional recovery, blood indicators and inflammation markers 
in the observation group were all superior to those in the control group (all, p<0.05); there was no 
significant difference in the drug safety profile between the two groups (p>0.05). The dual antiplatelet 
therapy is more ideal than monotherapy for treating patients with early ischemic stroke. It can further 
promote the recovery of neurological and cognitive function, improve hematological and inflammatory 
response indicators in patients and the safety of this regimen is comparable to monotherapy.
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Ischemic stroke is a common neurological disorder 
in clinical practice. It refers to the abnormality of 
cerebral blood supply arteries, leading to localized 
ischemia and hypoxia of brain tissue, resulting in 
ischemic necrosis and neurological syndromes[1]. 
Patients with acute ischemic stroke are in a relatively 
critical condition, with higher disability and mortality 
rates. Moreover, the pre symptoms of this disease are 
easily confused with other conditions, leading to a 
potential missed treatment window[2]. Additionally, 
the occurrence of this disease can affect patient’s 
neurological function, which not only impacts their 
daily life but also poses a certain threat to their life 
safety[3].

Currently, for early ischemic stroke patients, 
thrombolysis or mechanical thrombectomy is 
recommended for treatment. However, studies 
have shown that although thrombolysis and arterial 
thrombectomy have been widely used in the 
treatment of early ischemic stroke, these approaches 
have strict time window limitations[4]. Therefore, the 
main treatment options in clinical practice for early 
ischemic stroke still involve antiplatelet aggregation, 
anticoagulation, intracranial pressure reduction, and 
neurotrophic drugs[5]. The onset of early ischemic 

stroke is often associated with factors such as long-
term arterial atherosclerosis leading to vascular 
stenosis, thrombus formation and vessel occlusion. 
Therefore, timely and effective regulation of patient’s 
coagulation mechanisms is of great significance in 
promoting their microcirculation and improving 
prognosis[6]. Antiplatelet aggregation is an important 
measure for the treatment of ischemic stroke patients. 
In recent years, the dual therapy regimen combining 
aspirin and clopidogrel has been highly praised in 
clinical practice, as both drugs are commonly used 
antiplatelet medications[7]. Studies have shown that 
the dual therapy regimen combining aspirin and 
clopidogrel is effective in treating patients with 
acute ischemic stroke, and it further improves the 
hypercoagulable state compared to the conventional 
monotherapy regimen. However, there are still 
concerns about the safety of dual therapy according 
to some clinical studies[8,9].

MATERIALS AND METHODS

Basic information:

The study was conducted from August 2020 to August 
2021 and included a total of 80 patients with early 
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ischemic stroke admitted during this period as the 
study population. Basic information of the patients 
was collected. 
Inclusion: Patients diagnosed with early ischemic 
stroke confirmed by relevant tests and with cerebral 
infarction lesions clearly identified by imaging 
examination; adult patients; time from onset of 
symptoms to hospital admission ≤24 h; patients 
experiencing their first stroke; patients voluntarily 
participating in the study and signing the relevant 
informed consent.
Exclusion: Allergic reactions or relevant 
contraindications to the drugs, methods, or devices 
used in this study; recurrent stroke; concomitant 
malignant tumor disease; concomitant severe organ 
dysfunction; presence of congenital or autoimmune 
diseases; presence of hematological disorders or 
coagulation dysfunction; concomitant psychiatric 
disorders or pre-existing cognitive or behavioral 
disorders and intracranial hemorrhage. The patients 
were randomly divided into a control group and an 
observation group, with 40 patients in each group.

Methods:

Control group: Within 48 h of onset, patients 
received monotherapy with a monoclonal antibody 
(Bayer aspirin (Bayer Healthcare Ltd., J20130078)) 
at a dose of 300 mg/day. After 7 d of continuous use, 
the maintenance dose was reduced to 100 mg/day, 
with total treatment duration of 4 w.
Observation group: Within 48 h of onset, 
patients received combination therapy with 
dual antibodies (aspirin (Bayer Pharmaceutical, 
J20130078)+clopidogrel (Lepu Pharmaceutical, 
H20123115)). On the 1st d, the dose was aspirin 300 
mg+clopidogrel 75 mg and from the 2nd d onwards, it 
was switched to a maintenance dose, i.e., aspirin 100 
mg/day+clopidogrel 75 mg/day. After 3 w, patients 
switched to monotherapy with aspirin 100 mg/day, 
with total treatment duration of 4 w.

Observation indicators:

Clinical efficacy: Cure means complete disappearance 
of symptoms and signs; significant improvement 
means improvement in symptoms and signs; effective 
means some improvement in symptoms and signs; 
ineffective means no significant change in symptoms 
and signs and loss of vital signs leads to death.
Changes in neurological and cognitive function: 
Neurological function of patients was assessed 

using the Glasgow Coma Scale (GCS) and National 
Institutes of Health Stroke Scale (NIHSS) at T1, T2 
and T3. Cognitive function was evaluated using the 
Montreal Cognitive Assessment (MoCA). The total 
score of GCS is 15, with higher scores indicating 
a lighter level of consciousness. The total score of 
NIHSS is 42, with lower scores indicating milder 
neurological impairment. The total score of MoCA 
is 30, with higher scores indicating better cognitive 
function recovery.
Levels of hematological indicators: Plasma levels 
of D-dimer, fibrinogen and peak systolic velocity 
were measured before and after treatment using an 
automated biochemical analyzer.
Levels of inflammatory markers: Serum levels 
of C-Reactive Protein (CRP), Interleukin-6 (IL-6) 
and Tumor Necrosis Factor-Alpha (TNF-α) were 
measured before and after treatment using the 
Enzyme-Linked Immunosorbent Assay (ELISA) 
method.
Adverse reactions: Adverse reactions observed in 
this study included gastrointestinal reactions, nausea 
and vomiting, abnormal liver and kidney function, 
skin symptoms, mental symptoms and recurrence 
within 90 d.

Statistical analysis:

Graph Pad Prism 8 was used for graphic software; 
Statistical Package for the Social Sciences (SPSS) 
26.0 was used for data analysis. The t-test was 
used for comparison of quantitative data and (x̄±s) 
represents the mean±standard deviation. The 
Chi-square (χ2) test was used for comparison of 
categorical data and n (%) represents the number 
and percentage. A significance level of p<0.05 was 
considered statistically significant.

RESULTS AND DISCUSSION
The basic information of the two groups of patients 
was comparable and there were no significant 
differences in the comparison (p>0.05) as shown in 
Table 1.

The overall treatment effectiveness in the observation 
group was significantly higher than that in the control 
group (p<0.05) as shown in Table 2.

As shown in fig. 1, the GCS scores in the control 
group at T1, T2 and T3 were (9.26±1.34, 10.23±1.42, 
12.23±1.48), the NIHSS scores were (18.09±5.06, 
12.12±3.97, 11.14±3.18) and the MoCA scores 
were (16.13±1.53, 17.94±2.05, 19.08±2.97). In 
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the observation group, the GCS scores at T1, T2 
and T3 were (9.28±1.29, 12.06±1.38, 13.72±1.56), 
the NIHSS scores were (17.98±5.16, 9.07±3.72, 
7.32±3.04) and the MoCA scores were (15.98±2.03, 
19.12±2.65, 22.17±2.71). The GCS and MoCA scores 
at 2 w and 4 w of treatment were significantly higher 
in the observation group compared to the control 
group, while the NIHSS scores were significantly 
lower in the observation group (p<0.05).

As shown in fig. 2, the Drug-Drug Interactions 
(DDIs) levels before and after treatment in the control 
group was (1.23±0.38, 0.84±0.31), Fibonacci (FIB) 
levels were (4.48±1.21, 3.75±1.06) and Pressure 
Support Ventilation (PSV) levels were (3.58±1.13, 
2.43±1.08). The DDI levels before and after 
treatment in the observation group was (1.21±0.39, 
0.48±0.27), FIB levels were (4.51±1.18, 3.08±0.92) 

and PSV levels were (3.62±1.17, 1.31±1.01). The 
DDI, FIB and PSV levels in the observation group 
after treatment were significantly lower than those in 
the control group (p<0.05).

As shown in fig. 3, the CRP levels before and after 
treatment in the control group were (9.13±2.95, 
6.62±2.34), IL-6 levels were (60.15±12.37, 
52.32±10.08) and TNF-α levels were (2.48±0.32, 
2.16±0.32). The CRP levels before and after 
treatment in the observation group were (9.07±2.86, 
3.75±2.21), IL-6 levels were (59.89±12.52, 
43.18±9.85) and TNF-α levels were (2.53±0.34, 
1.82±0.28). The CRP, IL-6, and TNF-α levels in the 
observation group after treatment were significantly 
lower than those in the control group (p<0.05). The 
comparison of the incidence of adverse reactions 
between the two groups (p>0.05) is shown in Table 
3.

Control group (n=40) Observation group (n=40) t/χ2 p

Gender 0.208 0.648

Male 23 25

Female 17 15

Age) 56-73 53-76

Average age (years) 63.12±5.67 63.24±5.73 -0.094 0.925

Onset time (h) 2.3-11.4 3.3-11.5

Average time (h) 8.34±1.23 8.29±1.25 0.18 0.858

Infarction site 75.5±6.8 75.5±6.8 75.5±6.8 75.5±6.8

Basal ganglia 23 21 0.202 0.653

Brain lobe 14 15 0.054 0.816

Cerebellum 2 2 0.0 1.0

Brainstem 1 2 0.346 0.556

Combined underlying 
disease 75.5±6.8 75.5±6.8 75.5±6.8 75.5±6.8

Hypertension 31 30 0.069 0.793

Diabetes 20 22 0.201 0.654

Coronary heart disease 25 24 0.053 0.818

TABLE 1: COMPARISON OF BASIC INFORMATION

TABLE 2: COMPARISON OF CLINICAL EFFICACY

Group Number of cases Cure Markedly 
effective Efficient Invalid Die Total effective rate (%)

Control 40 4 10 14 10 2 70

Observation 40 10 12 15 2 1 92.5

χ2 6.646

p 0.01
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Fig. 1: Comparison of changes in neurocognitive function
Note: *p<0.05, (T1): Before treatment; (T2): 2 w of treatment and (T3): 4 w of treatment, (  ): Control group and (  ): Observation group

Fig. 2: Comparison of hematological index levels
Note: *p<0.05, (  ): Control group and (  ): Observation group

Fig. 3: Comparison of inflammatory marker levels
Note: *p<0.05, (  ): Control group and (  ): Observation group

Adverse reactions Control group (n=40) Observation group (n=40) χ2 p

Gastrointestinal reaction 3 4

Feel sick and vomit 1 2

Abnormal liver and kidney 
function 0 1

Skin symptoms 1 0

Mental symptoms 1 1

Stroke recurrence 6 7

Total incidence (%) 30 37.5 0.503 0.478

TABLE 3: COMPARISON OF ADVERSE REACTIONS

mortality and mitigating neurological damage[12]. 
Intravenous thrombolysis, arterial thrombectomy, 
and drug interventions are commonly used clinical 
methods for treating early acute mild ischemic 
stroke. However, the clinical application of these two 
treatment methods is limited due to factors such as 
the time window for thrombolysis and the technical 
requirements for arterial thrombectomy[13]. Given 

To date, the pathogenesis of early acute mild 
ischemic stroke has not been fully elucidated in 
clinical practice. Most studies suggest that the 
disease is caused by the combined effect of multiple 
factors[10,11]. Currently, no specific drugs have been 
discovered for the treatment of early acute ischemic 
stroke, so the clinical approach to treating this 
condition primarily focuses on reducing patient 
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functions compared to the monotherapy approach. 
Related research has shown that the blood viscosity 
of patients with ischemic stroke is significantly 
increased compared to the normal population, 
leading to persistent thrombotic status and 
subsequent secondary vascular and neural damage 
even after treatment[21]. FIB is one of the indicators 
reflecting high blood viscosity and patients in the 
acute phase of stroke generally exhibit abnormal 
FIB levels. Elevated levels of FIB further increase 
the risk of thrombus formation[22]. In this study, the 
observation group showed superior improvement 
in hematological parameters, indicating that early 
application of the dual therapy approach effectively 
improves the hypercoagulable state in patients 
with acute ischemic stroke. Related research has 
found that inflammatory reactions are involved in 
the occurrence and development of acute ischemic 
stroke and as the patient's condition progresses, the 
body's inflammatory response also intensifies[23]. 
Serum CRP, IL-6 and TNF-α are commonly 
seen inflammatory factors in clinical practice, 
and in patients with acute ischemic stroke, these 
inflammatory mediators are significantly elevated[24]. 
In this study, the observation group demonstrated 
superior improvement in inflammation markers, 
which may be attributed to the effective blockade 
of inflammatory factor release by the dual therapy 
approach, thereby further alleviating excessive 
expression of inflammatory responses in patient’s 
bodies.

In summary, compared to the single antiplatelet 
regimen, the dual antiplatelet regimen is more 
effective in treating early ischemic stroke. It can 
further promote the recovery of neurological and 
cognitive functions, improve hematology and 
inflammatory response indicators and its safety is 
comparable to the single antiplatelet regimen.
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Authors' contributions:

Qiming Chen wrote the main manuscript text and 
Huanli Ma prepared figures and tables. All authors 
reviewed, read and approved the manuscript.

the limitations of thrombolysis or thrombectomy, 
antiplatelet therapy with medications has become the 
most commonly used measure in clinical practice. 
Aspirin and clopidogrel are both evidence-based 
antiplatelet drugs and studies have shown that the 
dual antiplatelet regimen of aspirin and clopidogrel 
can effectively improve the clinical symptoms of 
ischemic stroke patients and reduce the risk of 
disease recurrence[14]. Research conducted by Yang 
et al.[15] compared the efficacy and safety of dual 
antiplatelet therapy with single antiplatelet therapy 
in 4139 cases of early acute ischemic stroke or 
Transient Ischemic Attack (TIA) patients with a 
high risk of recurrence. The results showed that the 
dual antiplatelet therapy group had better clinical 
efficacy compared to the single antiplatelet therapy 
group, and the incidence of adverse reactions and the 
risk of stroke recurrence within 90 d were relatively 
lower in the dual antiplatelet therapy group. 
Subsequent relevant studies have further supported 
this conclusion[16]. The clinical efficacy results in this 
study are consistent with domestic and international 
research[17]. However, there are certain differences 
between this study and previous research in terms of 
adverse reactions and recurrence. 

Aspirin is a commonly used derivative of salicylic acid 
in clinical practice. It effectively inhibits the activity 
of cyclooxygenase in platelets, thereby blocking 
the generation of thromboxane A2 and exerting 
effects such as inhibiting platelet aggregation 
and thrombus formation[18]. Clopidogrel is a platelet 
membrane adenosine diphosphate receptor inhibitor 
that effectively inhibits the generation of adenosine 
diphosphate, blocks platelet aggregation and 
binding to adenosine diphosphate and, activates and 
amplifies already aggregated platelets and adenosine 
diphosphate[19]. The combined use of these two 
drugs can further promote thrombus dissolution, 
inhibit platelet aggregation and adhesion, and 
thereby prevent thrombus formation[20]. Studies have 
confirmed the superior effectiveness and safety of 
dual antiplatelet therapy compared to monotherapy. 
However, there is relatively limited research on 
the impact of early application of dual antiplatelet 
therapy on neurological and cognitive function, 
hematological indicators and inflammatory markers 
in patients with acute ischemic stroke. In this study, 
the observation group showed superior improvement 
in neurocognitive function, indicating that the 
dual therapy approach resulted in more significant 
improvement in both neurological and cognitive 
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