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Abstract:  Atyplase is a kind of thrombolytic drug with strong fibrin specificity. It can promote the synthesis of 

fibrinolytic enzymes by combining fibrin and plasminogen in thrombus, and then dissolve thrombus. Ateplase 

intravenous thrombolysis is the only effective method for stroke treatment proved by evidence-based medicine. The aim 

of this study was to observe the effect of different doses of ateplase on acute ischemic stroke. They were randomly 

divided into control group (n=43) and observation group (n=43). The patients in the control group were treated with low-

dose alteplase, while those in the observation group were treated with standard-dose alteplase. The control group was 

treated with 0.6 mg/kg ateplase intravenous thrombolysis, and the observation group was treated with 0.9mg/kg ateplase. 

The GCS scores on the 1 day was 14.061.57 in the control group after treatment, and 13.842.48 in the observation 

group. The NIHSS score was 4.591.12 in the control group, and 7.131.05 in the observation group. Intravenous 

thrombolytic therapy with intravenous thrombolytic therapy is effective and safe in the treatment of acute ischemic 

stroke.  At the same time, there were no persistent adverse reactions after treatment, mainly in gingival bleeding, 

epistaxis, intracranial hemorrhage, gastrointestinal bleeding, and hematuria and so on. The results showed that different 

doses of alteplase could improve neurological function and living ability of patients. Future studies need to broaden the 

sample size to study the safety of low and standard doses of alteplase in patients with acute cerebral infarction 
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INTRODUCTION 
 

Ischemic stroke is mainly due to the occlusion of arteries 

and blood vessels supplying the corresponding brain 

tissue, resulting in ischemic and hypoxic injury of local 

brain tissue (Anderson et al., 2016; Mu et al., 2018). After 

ischemic stroke, the intracranial collateral circulation 

vascular network can provide compensatory blood flow to 

ischemic brain tissue. Ateplase, which has a good affinity 

for fibrin in thrombosis, it has a half-life of only 5 

minutes and a high selectivity for fibrin (Benson et al., 

2017; Gong et al., 2018). It is the only drug approved by 

the FDA for thrombolytic therapy of ischemic stroke in 

the United States and is pre-empted (Bergmann et al., 

2016). Due to the small scale of the study on the ideal 

dosage of ateplase, there is still a great deal of 

controversy about the standard dosage of ateplase and 

some people believe that the Asian population is more 

prone to bleeding when using ateplase (Chen et al.,2009; 

Rey et al.,2018). 

 

Arteplase can dredge the cerebral vessels contracted by 

ischemia again in the acute stage, rescue the brain cells in 

the ischemic penumbra as soon as possible, and alleviate 

the neurological impairment of patients (Ahmed et al., 

2013; Ramos et al., 2018). Arteplase is a recombinant 

tissue plasminogen activator (rtPA). A strong fibrin-

specific thrombolytic agent can bind to cellulose in 

thrombus, and has a high affinity to the bound 

plasminogen. It can promote the conversion of 

plasminogen to plasmin, thus promoting thrombolysis 

Ghoneum et al., 2015). In theory, rtPA should have 

stronger thrombolytic effect than streptokinase (SK) and 

urokinase (UK) and bleeding. This has been confirmed by 

animal experiments. However, bleeding has also been 

reported in clinical practice. Nevertheless, randomized 

trials of multiple large samples have shown the efficacy 

and safety of rtPA in thrombolytic therapy for acute 

ischemic stroke. rtPA is currently the only way through 

the Food and Drug Administration of the United States 

(FDA). Thrombolytic drugs approved for acute ischemic 

stroke have a very short half-life (only 3-6 minutes), a 

certain rate of vascular re-closure and need to be 

continuously administered, and their sources are limited 

and the price is high, which limits their clinical 

application to a certain extent. troke is the main cause of 

death in China (Dindo et al., 2004; Bernuy et al., 2018). 

Thrombolytic therapy is considered to be the most 

effective method to improve the prognosis of acute 

cerebral infarction, but the narrow time window limits the 

treatment opportunities of many patients (Goyal et al., 

2016; Campuzano et al., 2018). Ateplase intravenous 

thrombolysis is the only evidence-based medicine proven 

effective method for stroke treatment, and recommended 

by multi-national guidelines, with the clinical application 

of Ateplase, the mortality and disability rate of acute 

ischemic stroke significantly reduced (Jiahua et al., 2011). 

Ateplase has a strong affinity for plasminogen in 

thrombosis and has a specific local thrombolytic effect, 

but a weak affinity for plasminogen in blood circulation, *Corresponding author: e-mail: zzyxjyfy@163.com 
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systemic fibrinolysis is not obvious (Hlavica et al., 2015). 

A number of large-scale clinical studies have 

demonstrated that intravenous thrombolysis with ateplase 

is safe in the treatment of acute ischemic stroke (Behrouz, 

2014). Atyplase is the first choice drug for clinical 

treatment of acute ischemic stroke. It is a kind of 

thrombolytic drug with strong fibrin specificity. It can 

promote the synthesis of fibrinolytic enzyme by 

combining fibrin and plasminogen in thrombus, then 

dissolve thrombus, dredge cerebral vasoconstriction 

again, save the brain cells that are dying and improve it. 

All are effective, but because of practical clinical 

problems and the standard limitations of treatment time 

windows, as well as the lack of public and professional 

education on stroke as a treatable emergency event, only 

less than 2% of patients can receive emergency 

thrombolytic therapy with ateplase (Inzucchi et al., 2015). 

Although ateplase has been approved for intravenous 

thrombolysis, there is no large-scale clinical controlled 

study in China to confirm the safety and effectiveness of 

the treatment (Jean et al., 2017). The aim of this study 

was to observe the effect of different doses of apipsin on 

acute ischemic stroke. 
 

MATERIALS AND METHODS 
 

Case selection and exclusion criteria 

Selection criteria of acute ischemic stroke patients 

admitted to our hospital from January 2016 to December 

2017 were as follows: (1) age 18-75 years old, onset time 

within 4.5 hours, except cerebral hemorrhage and obvious 

low density changes by cranial CT examination; (2) signs 

of brain function damage lasting more than 1 hour; (3) 

Neurological symptoms and signs of acute cerebral 

infarction were not relieved; (4) There was no obvious 

disturbance of consciousness, and the blood pressure was 

less than 180 /100 mm Hg. All patients were approved by 

ethics committee of our hospital, ethical approval number 

as AHJMU13PD2015 and all patients signed on the 

informed consent. 
 

Exclusion criteria 

Exclusion marking reference to Chinese guidelines for 

diagnosis and treatment of acute ischemic stroke 2018: (1) 

The clinical symptoms improved significantly before 

treatment; (2) History of intracranial hemorrhage, 48 

hours of heparin or anticoagulant use, 7 days of arterial 

puncture, 14 days of major surgery, 30 days of 

gastrointestinal bleeding and urinary tract bleeding, 3 

months of head trauma and cerebral infarction, old 

lacunar infarction left neurological signs; (3) Prothrombin 

time (PT) <15 s, activated partial thromboplastic time 

(APTT) <40 s, international normalized ratio (INR) 1.5, 

and platelet count <10*10
9
/L are receiving anticoagulant 

therapy; (4) Suspected subarachnoid hemorrhage, 

intracranial aneurysm, intracranial tumor, arteriovenous 

malformation; (5) There are serious heart, liver and 

kidney dysfunction, pregnancy; (6)Hypertension or 

hypotension (systolic blood pressure <100 mm Hg), 

suspected to be caused by hemodynamic mechanisms of 

cerebral infarction. 
 

Grouping 

A total of 86 patients with acute cerebral infarction were 

randomly divided into two groups: low-dose group (0.6 

mg/kg) of 43 cases, 25 males and 18 females; age 

(41.210.7) years; Glasgow coma scale (GCS) at 

admission (13.561.28). The National Institutes of Health 

of Stroke Neurological Defects Scale (NIHSS) score was 

8.466.13. The standard dose group (0.9 mg/kg) consisted 

of 43 patients, 22 males and 21 females, aged 46.5712.3 

years, GCS score at admission (16.742.04) and NIHSS 

score (8.91 6.54). No difference in age, sex, starting time 

of treatment, NIHSS score and GCS before treatment (P > 

0.05). 
 

Therapeutic method 

After admission, according to the Chinese Guidelines for 

the Diagnosis and Treatment of Acute Ischemic Stroke, a 

green rescue channel was established for patients 

suspected of acute ischemic stroke. The cranial CT, 

electrocardiogram, blood coagulation, blood biochemistry 

and blood routine tests were performed in emergency to 

quickly establish a venous channel for the patients. Use of 

drugs refers to Ringleb (2016) method, acute ischemic 

stroke, within 3 hours of onset, using ateplase, the 

recommended dose is 0.9mg/kg body weight. Some 

Chinese studies show that low-dose ateplase drugs have 

the same effect on patients (Zhu et al., 2015). In low dose 

group, the dosage of atenoprlase was 0.6mg/kg, the 

maximum dosage was 60mg, the first dose was 15% in 1 

minute, and the remainder was maintained for 1 hour. 

Standard dosage group: Ateplase dosage was 0.9mg/kg, 

the maximum dosage was 90 mg, the first dose was 10% 

in 1 minute intravenous injection, the remaining volume 

maintained 1 hour intravenous pump. After 24 hours, no 

bleeding was confirmed by CT scan. All patients were 

treated with 100 mg aspirin enteric-coated tablets orally 

for 1 day. 
 

Observation index 

The NIHSS score and GCS score were compared between 

the two groups before treatment and 1 and 5 days after 

treatment; the improved Rankin (MRS) score was 

compared between the two groups before treatment and 1, 

4, 8 weeks after treatment; and the total effective rate was 

compared between the two groups after treatment. Before 

and after treatment, patients were evaluated by the same 

professional physician to reduce the difference of data. 

The assessor did not participate in the treatment of 

patients. 
 

Standard curative effect 

NIHSS includes visual field,   consciousness level,   upper 

limb movement, gaze,    lower limb movement and so on. 

The NIHSS score is 0-45. The higher the score, the more 
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serious the neurological deficit is. The content of mRS 

assessment includes self-care ability, disability and so on. 

The mRS score is 0-6. The lower the score, the better the 

recovery of disability. Invalidity: NIHSS score decreased 

by less than 17%; improvement: NIHSS score decreased 

by 18%-45%; marked effect: patients NIHSS score 

decreased by 46%-90%; recovery: NIHSS score 

decreased by 91%-100%. Total effective = improvement 

+ marked effect + recovery. 

 

STATISTICAL ANALYSIS 
 

SPSS19.0 statistical software was used to process the 

data. x2 test was used for counting data (%) and t test was 

used for measuring data (+s). P<0.05 was statistically 

significant. 

 

RESULTS 
 

Comparison of two groups of GCS 

The GCS of 1 day and 5 days after treatment in the two 

groups were higher than that before treatment, as shown 

in table 1. Relevant data showed that the incidence of 

acute ischemic stroke accounted for 3/4 of stroke, and its 

mortality rate was high, which seriously threatened the 

life safety of patients. Therefore, it is of great significance 

to take active and effective prevention and treatment 

measures for patients with acute ischemic stroke, among 

which early opening of occluded blood vessels and 

restoring blood flow are the key to the treatment of acute 

ischemic stroke. 

 

Comparison of two groups of NIHSS scores 

Ateplase can directly activate plasminogen into plasmin, 

which is suitable for intravenous thrombolysis. When 

injected intravenously, fibrinogen is relatively inactive in 

the circulatory system; once it binds to fibrin, it is 

activated, which will induce fibrinogen to be converted 

into fibrinolytic enzyme, and fibrinolytic enzyme can 

degrade fibrin and dissolve blood clots (table 2). 

 

Comparison of two groups of MRS scores 

The MRS scores of the two groups at 4 and 8 weeks as 

shown in table 3. The effective rate as shown in table 4. 

The scores of mRS were lower than those of the control 

group and the good rate of recanalization of occluded 

vessels was higher than that of the control group. The 

results showed that standard dose of ateplase could 

effectively improve the degree of neurological deficit, 

improve the living ability of patients, improve the 

condition of cerebral artery blood supply and then 

facilitate recanalization of occluded vessels in patients 

with acute ischemic stroke. 

 

Adverse reaction results 

There were no serious adverse reactions in the two 

groups, 6 cases of gingival bleeding, 9 cases of epistaxis, 

3 cases of intracranial bleeding, 5 cases of gastrointestinal 

Table 1: Comparison of GCS scores before and after treatment 
 

Group cases Before treatment 1 days after treatment 5 days after treatment 

Low dose group 43 13.251.28 14.061.57 14.211.64 

Standard dose group 43 13.571.05 13.842.48 13.962.61 
 

Table 2: NIHSS before and after treatment 
 

Group cases Before treatment 1 days after treatment 5 days after treatment 

Low dose group 43 8.752.41 4.591.12 5.642.17 

Standard dose group 43 8.312.76 7.131.05 7.022.64 
 

Table 3: Comparison of MRS scores 
 

Group cases Before treatment 
1 weeks after 

treatment 

4 weeks after 

treatment 

8 weeks after 

treatment 

Low dose group 43 3.121.57 2.561.28 1.750.94 1.150.73 

Standard dose group 43 2.891.42 2.611.74 2.251.63 1.721.14 
 

Table 4: Comparison of curative effect of patients 
 

Group cases recovery Significant effect Partial validity invalid Total effective rate 

Low dose group 43 11 13 17 2 95.34 

Standard dose group 43 8 9 22 4 90.69 
 

Table 5: Adverse reaction 
 

Group cases 
Gingival 

bleeding 
Epistaxis 

intracranial 

hemorrhage 

Gastrointestinal 

bleeding 
hematuria 

Low dose group 43 6 9 3 5 1 

Standard dose group 43 7 4 2 4 1 
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bleeding and 1 case of hematuria in the low dose group, 7 

cases of gingival bleeding, 4 cases of epistaxis, 2 cases of 

intracranial bleeding, 4 cases of gastrointestinal bleeding 

and 1 case of hematuria in the standard dose group. 

 

DISCUSSION 
 

Stroke is a common clinical disease caused by many 

factors, such as diet, heredity, emotion and so on, which 

leads to cerebral vascular stenosis and occlusion, and then 

leads to insufficient blood supply to the brain (Zhu et al., 

2015). The patients will leave different degrees of 

sequelae, such as hemiplegia, mouth and eye deviation, 

language dysfunction, which seriously affects the quality 

of life of patients and increases their home. Ateplase can 

directly activate plasminogen into plasmin, which is 

suitable for intravenous thrombolysis after acute 

myocardial infarction, acute massive pulmonary 

embolism and acute ischemic stroke (Marshall et al., 

2015). When injected intravenously, fibrinogen is 

relatively inactive in the circulatory system; once it binds 

to fibrin, it is activated, which will induce fibrinogen to be 

converted into fibrinolytic enzyme. Acute cerebral 

infarction lesions consist of central necrosis area and its 

surrounding ischemic penumbra (Kai et al., 2015). The 

central necrosis area is irreversible necrosis 10 minutes 

after vascular occlusion, while the ischemic penumbra has 

less infarction in a certain period of time because of the 

high regional cerebral blood flow (Kargulewicz et al., 

2016). Therefore, the reversibility of ischemic penumbra 

injury is the pathological basis of emergency thrombolysis 

in patients with ischemic stroke. Thrombolytic therapy 

can make the occluded blood vessel open quickly, 

reperfusion of the damaged area quickly, and then rescue 

the nerve cells in reversible injury state to the greatest 

extent, so that nerve function can be restored quickly 

(Logallo et al., 2017). Ateplase is a second-generation 

thrombolytic drug with a half-life of 5 minutes. It can 

selectively bind to fibrin on the surface of thrombus. 

Ateplase can transform effective plasminogen into 

fibrinolytic enzyme locally to achieve thrombolysis 

(Marshall, 2015). Thrombolytic action is limited to the 

thrombosis site and has stronger specificity. However, the 

price of the drug is limited and its clinical application is 

limited (Powers et al., 2018). NIHSS and mRS scores of 

routine dose group were lower than those of low dose 

group 24 hours and 3 months after treatment (Roman et 

al., 2011). However, it is necessary to master the time 

window of thrombolysis to maximize the improvement of 

blood flow in infarcted areas, restore blood supply to the 

ischemic penumbra, and provide better treatment 

opportunities for more patients (Dindo et al., 2004). 
 

The greatest adverse reaction of intravenous thrombolysis 

in patients with acute ischemic stroke is secondary 

intracranial hemorrhage. Traditional thrombolytic agents 

have a wide range of action and poor specificity (Ringleb 

et al., 2016). Fibrinogen in plasma is activated while 

fibrinolysis occurs, which can easily lead to systemic 

hemorrhage. R-PA has a strong affinity for plasminogen, a 

specific local thrombolysis, can effectively avoid non-

selective fibrinolysis, a small affinity for plasminogen in 

the blood circulation, and has no obvious effect on 

systemic fibrinolysis, so the systemic effect of the 

components of the whole coagulation system is slight, 

rarely causing bleeding. In this study, 5 patients had 

cerebral hemorrhage after thrombolysis (Benson et 

al.,2017). The mechanism of cerebral hemorrhage may be 

related to secondary fibrinolysis and coagulation disorders 

after ischemia, reperfusion injury and poor blood pressure 

control (Steiner, 2012). However, the sample size of this 

study is small and needs to be further increased. 

According to the observation of intravenous thrombolytic 

effect in 4.5 hours (Whiteley et al., 2016). 
 

The results of this study showed that there was no 

significant difference in NIHSS scores between the two 

groups before treatment. After treatment, the NIHSS 

scores of the two groups were improved, but the NIHSS 

scores of the low dose group were better than those of the 

conventional dose group (Marshall, 2015). Monthly 

NIHSS score and mRS score were lower than those of 

low dose group (Xuexiu et al., 2015). There was no 

significant difference in the total effective rate between 

the low dose group and the conventional dose group (P > 

0.05). To sum up, routine dose of intravenous 

thrombolysis with ateplase can improve the neurological 

function and living ability of patients with acute ischemic 

stroke, and contribute to the recovery of prognosis. 
 

CONCLUSION 
 

To sum up, intravenous thrombolysis with ateplase is 

effective and safe in the treatment of acute ischemic 

stroke. For future research, we need to expand the sample 

size, on the one hand, to study the safety of patients with 

acute cerebral infarction receiving low-dose and standard-

dose alteplase under the influence of different risk factors, 

on the other hand, to make the efficacy of low-dose 

alteplase in the treatment of acute cerebral infarction more 

convincing. 
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