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ABSTRACT 

Stroke is one of the leading causes of disability and death worldwide. Thrombolytic therapy using intravenous 

recombinant tissue plasminogen activator (rt-PA) is the recommended treatment. However, functional outcomes 

vary due to various factors. Objective: The aim of this study was to analyze the factors affecting clinical 

outcomes of acute ischemic stroke patients treated with intravenous rt-PA. Method: This research was a 

retrospective study with a total sample of 52 acute ischemic stroke patients who received intravenous rt-PA 

therapy. The research variable data were collected from medical records, then statistically analyzed and 

correlated with patient clinical outcomes. Data from medical records were collected based on inclusion and 

exclusion criteria, then statistically analyzed using STATA 13. Univariate analysis is presented in a list of 

categories according to the research variables determined by percentage (standard error). Bivariate analysis was 

tested using simple logistic regression and multivariate analysis using multiple logistic regression. Results: The 

results of this study showed that patient clinical outcomes are not significantly impacted by risk factors (age, 

gender, prior stroke history, comorbidities), COVID-19 vaccination, onset and severity of stroke, HCTS onset, 

dosage, or onset therapy. The side effects of intravenous rt-PA have a significant impact on patient clinical 

outcomes, including therapy response and discharge condition (p = 0.008, p < 0.05, and p = 0.012, OR 34.073 

(95% CI 2.165 – 536.147)), but do not affect the length of hospital stay. Conclusions: In considering the other 

factors, the study indicates that patients experiencing adverse effects from intravenous rt-PA have worse clinical 

outcomes. 

 

Keywords: acute ischemic stroke; clinical outcome; intravenous rt-PA 

 

How to cite (in APA style) 

Mustikasari, H., Muvida, M., & Nugroho, L. S. (2025). Intravenous Recombinant Tissue Plasminogen Activator 

in Acute Ischemic Stroke: Factors Affecting Clinical Outcomes. Indonesian Journal of Global Health Research, 

7(5), 327-338. https://doi.org/10.37287/ijghr.v7i5.6594. 

 

 

INTRODUCTION 

Stroke remains one of the most prevalent diseases causing morbidity and mortality in 

Indonesia. The Basic Health Research data from 2018 shows that 1 in 100 people in Indonesia 

suffer from a stroke (BPPK, 2019). Based on data from the World Health Organization 

(WHO) in 2019, there were 132 deaths per 100,000 people in Indonesia due to stroke ((WHO, 

2019). Ischemic strokes account for 70% of all stroke incidents, while the remaining are 

hemorrhagic and subarachnoid strokes (Benyamin et al., 2019). Acute ischemic stroke is 

characterized by the sudden loss of blood flow to a specific area of the brain, resulting in the 

loss of neurological function. This is caused by thrombosis or embolism that blocks the 

cerebral blood vessels supplying certain areas of the brain (Phipps & Cronin, 2020). 

The treatment of acute ischemic stroke involves a multidisciplinary approach that previously 

always included critical care consultant specialists. Before 1990, the treatment options for 

acute ischemic stroke were limited to symptomatic management, secondary prevention, and 

rehabilitation. After that, a revolutionary discovery occurred with the approval of intravenous 

recombinant tissue plasminogen activator (rt-PA) by the Federal Drug Administration (FDA) 
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as a therapy for acute ischemic stroke in 1995 (NIDN, 1995). Since then, there has been 

significant progress in the treatments available to reduce the effects of acute ischemic stroke. 

When applied to the right patients, intravenous thrombolysis with rt-PA has been proven to 

improve outcomes in acute ischemic stroke by removing the blockage and restoring blood 

flow to the affected area of the brain. Intravenous rt-PA has become one of the main therapies 

for acute ischemic stroke with an onset of less than 4.5 hours and can provide good outcomes 

for stroke patients who meet the inclusion criteria (Derraz et al., 2023; Xu et al., 2021; Cooray 

et al., 2021). Although proven effective, the use of intravenous thrombolysis is not without 

the risk of side effects. The potential for serious side effects, especially intracerebral 

hemorrhage, poses significant challenges for its implementation (Luo et al, 2016; Frey et al., 

2020; Yu et al., 2021). Therefore, it is important to consider the benefits and risks of 

intravenous thrombolysis side effects in clinical decision-making. The aim of this study was 

to analyze the factors affecting clinical outcomes of acute ischemic stroke patients treated 

with intravenous rt-PA. 

 

METHOD 

This study is a cross-sectional retrospective study examining patients with acute ischemic 

stroke who receiving intravenous rt-PA at Central General Hospital of Soeradji Tirtonegoro 

from April 2022 to October 2024. The sample size was calculated using total sampling and 

purposive sampling, with inclusion criteria being those with a 4.5-hour onset and receiving 

intravenous thrombolytic therapy. Exclusion criteria included those who left against medical 

advice, did not receive thrombolysis due to medical reasons, and did not have any 

malignancies, autoimmune diseases, or blood disorders. Secondary data was collected from 

medical records, including demographic data and the research variables. The factors assessed 

in this study were age, gender, prior stroke history, comorbidities (hypertension, diabetes 

mellitus, dyslipidemia, heart disease, and chronic kidney disease), COVID-19 vaccination, 

onset and severity of stroke, onset of Head Computed Tomography Scan (HCTS), and 

intravenous rt-PA therapy (onset, dosage, side effects). Clinical outcomes were assessed 

based on therapy response (changes in National Institutes of Health Stroke Scale (NIHSS) 

scores before and after therapy), length of hospital stay, and patient condition at discharge. 

Data analysis was carried out using STATA 13 for statistical analysis, including univariate, 

bivariate, and multivariate analyses. with logistic regression. Univariate analysis is presented 

in a list of categories according to the research variables determined by percentage (standard 

error). Bivariate analysis was tested using simple logistic regression and multivariate analysis 

using multiple logistic regression. The research has passed ethical review by the Health 

Research Ethics Committee of 'Aisyiyah University Surakarta (No. 227/VIII/AUEC/2024). 

 

RESULT 

In this study, 55 subjects of acute ischemic stroke patients who were recommended for 

intravenous thrombolysis were collected for total sampling. However, the number of samples 

that met the inclusion and exclusion criteria was 52 samples. Three samples were eliminated 
because the patient had an autoimmune condition (Systemic Lupus Erythematosus/SLE), 

intra-arterially administered thrombolysis, and were not given intravenous rt-PA due to the 

medication was unavailable. Following the collection of the 52 samples, a patient registry was 

made based on the variable or sub-variable criteria required for the research's analysis. 

 

The characteristics of the respondents in this study are distributed as follows (Table 1): 

majority are male (57.69%), over 60 (57.69%), have no history of stroke (63.46%), have 

comorbid HT (88.46%), have no DM (71.15%), have no dyslipidemia (53.85%), have no 

heart disease (82.69%), and have no chronic kidney disease (100%). A total of 80.77% of the 

respondents evaluated have received a COVID-19 vaccination, with the third dosage being the 

largest number (42.31%). The onset of stroke mostly occurred between 1-3 hours (55.77%) 

with a moderate stroke severity level (65.28%). The response time for HCTS mostly met the 
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standard (< 30 minutes), which is 69.23%. However, the onset of intravenous rt-PA therapy 

administration is still mostly below standard (> 60 minutes), at 90.38%. Alteplase is the only 

type of regimen used with varying therapeutic doses, where the majority use 0.9 mg/kgBW 

(55.77%) with an incidence of side effects around 25%. Acute ischemic stroke patients who 

received intravenous rt-PA mostly showed an improvement in therapy response (86.54%) 

with a length of hospital stay around 0-7 days (69.23%) and were discharged in a living 

condition (86.54%). The study surveyed 57.69% of respondents, primarily male and over 60, 

with no stroke history, comorbidities, or chronic kidney disease. As many as 80.77% of 

respondents received COVID-19 vaccinations. Stroke onset was 1–3 hours, with moderate 

severity. Response time for HCTS met the standard, but intravenous rt-PA therapy onset was 

below standard. Alteplase was the only regimen used, with varying doses and side effects. 

Acute ischemic stroke patients showed improvement in therapy response. 

 

Table 1. 

Respondent characteristics (n= 52) 
Respondent characteristics f % 

Age (years) 

< 40 

40-60 

> 60 

 

1 

21 

30 

 

1.92 

40.39 

57.69 

Gender 

Male 

Female 

 

30 

22 

 

57.69 

42.31 

Prior Stroke History 

Yes  

No 

 

19 

33 

 

36.54 

63.46 

Comorbidities 

Hypertension (HT) 

Yes 

No 

Diabetes Mellitus (DM) 

Yes  

No 

Dyslipidemia 

Yes  

No 

Heart Disease 

Yes 

No 

Chronic Kidney Disease  

Yes 

No 

 

 

46 

6 

 

15 

37 

 

24 

28 

 

9 

43 

 

0 

52 

 

 

88.46 

11.54 

 

28.85 

71.15 

 

46.15 

53.85 

 

17.31 

82.69 

 

0 

100 

COVID-19 Vaccination 

Yes 

Dose 1 

Dose 2 

Dose 3 

No 

N/A (No Data) 

 

42 

4 

16 

22 

7 

3 

 

80.77 

7.69 

30.77 

42.31 

13.46 

5.77 

Onset of Stroke (Hours) 

< 1  

1-3 

> 3-4.5  

 

15 

29 

8 

 

28.85 

55.77 

15.38 

Severity of Stroke (NIHSS) 

Mild (<5) 

Moderate (5-15) 

Severe (16-20) 

Very Severe (> 20) 

 

2 

34 

11 

5 

 

3.85 

65.38 

21.15 

9.62 

Onset of HCTS (minutes) 

≤ 30 

> 30 

 

36 

16 

 

69.23 

30.77 
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Respondent characteristics f % 

Intravenous rt-PA Therapy 

Regimen of rt-PA 

Alteplase 

Non Alteplase 

Onset of Therapy (minutes) 

≤ 60 

> 60 

Dosage of rt-PA 

0.6 mg/kgBB 

0.9 mg/kgBB 

Side Effect of rt-PA 

Yes 

No 

 

 

52 

0 

 

5 

47 

 

23 

29 

 

13 

39 

 

 

100 

0 

 

9.62 

90.38 

 

44.32 

55.77 

 

25 

75 

Clinical Outcome 

Therapy Response (NIHSS) 

Improvement  

Deterioration 

Length of Hospital Stay (days) 

0-7 

> 7 

Discharge Condition 

Recover (Alive) 

Dead 

 

 

45 

7 

 

36 

16 

 

45 

7 

 

 

86.54 

13.46 

 

69.23 

30.77 

 

86.54 

13.46 

 

Table 2. 

Bivariate Logistic Regression Analysis of Factors Influencing Respondents' Clinical 

Outcomes 
Variables/ Subvariables  P-value (Therapy 

Response) 

P-value (Length of 

Hospital Stay) 

P-value 

(Discharge 

Condition) 

Age (years) 0.141 0.546 0.141 

Gender 0.435 0.099 0.435 

Prior Stroke History 0.640 0.183 0.640 

Comorbidities 

• HT 

• DM 

• Dyslipidemia 

• Heart Disease 

• Chronic Kidney Disease 

 

0.807 

0.376 

0.851 

0.821 

- 

 

0.438 

0.799 

0.156 

0.855 

- 

 

0.807 

0.376 

0.851 

0.821 

- 

COVID-19 Vaccination 0.613 0.140 0.613 

COVID-19 Vaccination Dose 0.811 0.192 0.811 

Onset of Stroke 0.234 0.595 0.234 

Severity of Stroke 0.062 0.088 0.062 

Onset of HCTS 0.329 0.960 0.329 

Regimen of rt-PA - - - 

Onset of Therapy - - - 

Dosage of rt-PA 0.378 0.963 0.378 

Side Effect of rt-PA 0.008 0.490 0.008 

Based on bivariate analysis, Table 2 shows that only rt-PA side effects have a significant 

impact on patient clinical outcomes, specifically therapy response (p = 0.008, p < 0.05) and 

discharge condition (p = 0.008, p < 0.05). However, the length of hospital stay was not 

substantially impacted by the side effects of rt-PA. The variables comorbid chronic kidney 

disease (CKD), regimen of rt-PA, and onset of therapy could not be analyzed due to the lack 

of data variability.Multiple logistic regression is used in multivariate analysis to determine 

which variables have a significant impact on patient clinical outcomes. A significance level of 

5% is applied in the decision-making criteria; a p-value of less than 0.05 can be considered 

significantly influential. The largest Odds Ratio (OR) is used to identify the variable with the 

greatest influence. A variable must have p < 0.25 in the bivariate analysis using simple 

logistic regression in order to be included in the multivariate analysis. 
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Table 3. 

Multivariate Logistic Regression Analysis of Factors Influencing Therapy Response 
Variables/ Subvariables  Odds Ratio P-value  95% CI 

Age (years) 12.085 0.084 0.715-204.277 

Onset of Stroke 2.052 0.402 0.382-11.013 

Severity of Stroke 4.895 0.053 0.983-24.377 

Side Effect of rt-PA 34.073 0.012 2.165-536. 147 

 

Table 4. 

Multivariate Logistic Regression Analysis of Factors Influencing Length of Hospital Stay 
Variables/ Subvariables  Odds Ratio P-value  95% CI 

Gender 0.168 0.045 0.029-0.964 

Prior Stroke History 2.168 0.355 0.421-11.165 

Dyslipidemia 0.502 0.368 0.112-2.246 

COVID-19 Vaccination 7.483 0.236 0.269-

208.223 

COVID-19 Vaccination Dose 0.927 0.903 0.271-3.163 

Severity of Stroke 1.827 0.232 0.680-4.9031 

 

Table 5. 

Multivariate Logistic Regression Analysis of Factors Influencing Discharge Condition 
Variables/ Subvariables  Odds Ratio P-value  95% CI 

Age (years) 12.085 0.084 0.715-204.277 

Onset of Stroke 2.052 0.402 0.382-11.013 

Severity of Stroke 4.895 0.053 0.983-24.377 

Side Effect of rt-PA 34.073 0.012 2.165-536. 147 

The results of the multivariate analysis above (Tables 3 and 5) show that only the side effects 

of rt-PA have a significant impact on therapy response and discharge condition, with p = 

0.012 (p < 0.05), OR 34.073 (95% CI 2.165 – 536.147). Table 4 shows that the only factor 

influencing the length of hospital stay is gender, with p = 0.045 (p < 0.05). The results of the 

bivariate analysis, which indicated that the gender variable had no effect on the length of 

hospital stay when considered alone, differ from those of this multivariate analysis. When 

considering the variables of previous stroke history, dyslipidemia, vaccination history, and 

COVID-19 vaccine doses, it turns out that gender can affect the length of hospital stay. 

Women are less likely to stay in treatment for longer than seven days. 

DISCUSSION 

Demographics of Respondents 

According to the study's characteristics of acute ischemic stroke patients, the majority of cases 

(57.69%) happened in those over 60, with an average age of 61.54 years. Similar results were 

found in the study by Alnaami et al. (2021), which found that 45.7% of stroke patients were 

between the ages of 60 to 80, and the average age of ischemic stroke patients was 62.6 ± 17 

years. Another study revealed that the majority of ischemic stroke patients were in the 61–75 

age range, with 52 individuals (56.5%) and an average age of 62 (Marja, 2024). This indicates 

that the risk of ischemic stroke increases in direct proportion to age. The underlying cause of 

this is the aging process, which leads to a decrease in the homeostasis function of the brain 

blood vessels and a reduction in endothelial elasticity due to the thickening of the tunica 

intima, resulting in atherosclerosis, thereby reducing blood flow to the brain (Mongkau et al., 

2022; Marja, 2024) While age had no effect on the clinical outcomes of patients in this study, 

previous research has demonstrated that a one-year increase in age significantly increases the 

mortality rate. Along with the higher death rate, the study also shown that in patients with 

acute ischemic stroke and COVID-19, growing older is strongly linked to worse functional 

clinical outcomes (Dmytriw et al, 2021). 
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The results of this study show that the characteristics of patients with acute ischemic stroke 

are more prevalent in males (57.69%) compared to females (42.31%). Similar findings were 

also found in a study conducted in Saudi Arabia, where the majority of acute ischemic stroke 

patients were Saudi citizens (91.5% had less than a university degree, and 6.4% smoked), and 

the prevalence was higher among men (62.6%) than women (37.4%) (Alnaami et al., 2021). 

Similar proportions are seen in other research, where men outnumber women (56.2%) 

(Alawneh et al., 2022). The study show that acute ischemic stroke occurs more frequently in 

men due to their lifestyle, which includes higher rates of smoking and alcohol consumption, 

thereby increasing the risk and severity of stroke. Men are generally twice as likely to suffer a 

stroke in early adulthood compared to women, while the incidence of stroke is higher in men, 

averaging 25-30% during productive age (Alnaami et al., 2021; Maharani, 2021).However, 

other studies show that the distribution of patients with ischemic stroke is higher in females 

(50.51%), especially in atherothrombotic stroke (58.6%) and lacunar stroke (66.7%), whereas 

in thromboembolic stroke, the proportion of females (33.3%) is lower compared to males 

(66.7%). Based on the results of a meta-analysis study by Poorthuis et al. (2017), women are 

at a higher risk of stroke due to hormonal risk factors and pregnancy complications (such as 

preeclampsia). The hormone estrogen in women plays a role in increasing high-density 

lipoprotein (HDL) and decreasing low-density lipoprotein (LDL), thereby preventing 

atherosclerosis. However, in the menopausal condition, there is no protection against the 

process of atherosclerosis, so the risk of ischemic stroke increases in elderly women 

(Poorthuis et al., 2017; Maharani et al., 2021). 

 

In this study, only 36.54% of respondents had a prior stroke history, with 95.45% being 

ischemic/infarction strokes and 4.55% being ICH. The results of this study indicate that there 

is no influence of a previous stroke history on the clinical outcomes of patients. However, 

based on the study by Qin et al. (2020), patients with a history of stroke have a higher risk of 

recurrence and mortality compared to patients without a history of stroke within 6-12 months 

during hospitalization, although significant differences were only found in the mortality rate 

within 3 months after adjusting for various risk factors. On the other hand, in the follow-up 

phase, patients without a history of stroke had a higher risk of recurrence and mortality at 12 

months compared to patients with a history of stroke at 3 months. 

 

Factors Influencing Respondents' Clinical Outcomes 

Intravenous rt-PA thrombolysis has been widely acknowledged for its safety and effectiveness 

in treating acute ischemic stroke, and national guidelines in numerous nations recommend its 

use. Clinical results after rt-PA thrombolysis differed from patient to patient. Since the factors 

influencing clinical outcomes are still poorly understood, it was predicted that this 

retrospective analysis of 52 patients treated with thrombolysis would identify some of the 

factors that may affect the clinical outcome of thrombolytic therapy. This would help 
physicians better screen patients for thrombolytic therapy, maximize the effectiveness of rt-

PA thrombolysis, and provide clinical evidence for prognosis prediction in patients receiving 

thrombolysis. 

Side Effect of Intravenous rt-PA in Acute Ischemic Stroke Clinical Outcome 

Overall, the study's findings show that only the intravenous rt-PA side effects significantly 

affect patient clinical outcomes among the 17 variables and sub-variables analyzed. 

Intravenous rt-PA side effects were found to have a significant impact on the therapy response 

and the patient's discharge condition in both bivariate (p = 0.008, p < 0.05) and multivariate 

analyses (p = 0.012, p <0.05). The side effects of intravenous rt-PA are a variable that 

strongly influences the clinical outcomes of patients with acute ischemic stroke, with an OR 

of 34.073 (95% CI 2.165 – 536.147), both in terms of therapeutic response and the patient's 
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discharge condition. In comparison to patients who do not have side effects, the value shows 

that patients who experience side effects of intravenous thrombolysis have a 34 

times increased risk of deterioration and mortality. Twenty-five percent of participants in this 

trial experienced intravenous rt-PA side effects of any variety. However, 53.85% of patients 

who experienced side effects from intravenous rt-PA had a worsening condition and death. 

The following side effects from intravenous thrombolysis were observed in this study: gum 

bleeding (30.77%), bradycardia (15.38%), decreased consciousness (15.38%), gastrointestinal 

bleeding (7.69%), urethral bleeding (7.69%), intracerebral hemorrhage (ICH) (7.69%), 

intraventricular hemorrhage (IVH) (7.69%), and severe headache (7.69%). The cause of the 

decreased consciousness in this study has not yet been evaluated whether it was due to 

intracerebral hemorrhage or other causes because the patient did not have a repeat HCTS.  

 

Several studies have shown that intravenous rt-PA administration also causes significant side 

effects, although it has been proven to improve survival rates and functional independence in 

acute ischemic stroke. The main side effects include symptomatic intracranial hemorrhage 

(sICH), orolingual angioedema, acute hypotension, and systemic bleeding. In clinical trials, 

sICH occurred in 6.4% of patients, whereas in real-world clinical practice, this figure ranges 

from 0% to 5.9%. Orolingual angioedema, although rare, can be fatal if not treated promptly 

(Jauch et al., 2010). Other studies have shown that rt-PA therapy can cause various types of 

complications, including bleeding (intracerebral and systemic hemorrhage), reperfusion injury 

with edema, angioedema, seizures, and neurotoxicity in the brain. Ineffective thrombolysis 

can also cause reocclusion and secondary embolization (Balami et al., 2013). These 

complications can be life-threatening in animal studies and serious in clinical settings, 

resulting in prolonged stays, increased medical treatment, hospital stays, and delayed 

rehabilitation (Balami et al., 2013; Dong et al., 2016).  

 

Mechanism of Intravenous rt-PA Side Effect 

In this study, all respondents used alteplase, where for acute ischemic stroke, intravenous 

thrombolysis with alteplase is the standard medical intervention. Alteplase is the recombinant 

form of tissue plasminogen activator (t-PA), which is found naturally in the endothelium and 

other vascular cells. Plasminogen is converted to plasmin by alteplase, which cleaves the 

arginine-valine bond at positions 560 and 561. Plasmin, an active protease, breaks down the 

thrombus into fibrin degradation products (FDP), which dissolves the blood clot. Lysine side 

chains bind fibrin monomers together to create a thrombus (Warach et al., 2020; Katta et al., 

2025).The mechanism of the side effect is related to the fibrinolytic properties of rt-PA, which 

can cause damage to the brain blood vessels. Additionally, rt-PA can increase the production 

of matrix metalloproteinase-3 (MMP-3) through the LRP/NF-κB pathway in endothelial cells, 

which contributes to an increased risk of intracranial hemorrhage (Liu et al., 2022). Rt-PA 

causes neurotoxicity by cleaving the N-methyl-D-aspartate (NMDA) NR1 subunit, which 

increases excitatory toxicity and dangerous calcium excess. Rt-PA can either directly or 

indirectly stimulate a large amount of ROS, which releases iron and thrombin from blood 
clots and raises the expression of 4-HNE in blood vessels inside the cerebral infarct. 

Moreover, it has been demonstrated that Rt-PA causes acute direct cytotoxicity in blood 

vessels and aids in the breakdown of the microvascular basal lamina (Liu et al., 2022). 

Additionally, rt-PA can increase the production of reactive oxygen species (ROS) and damage 

the basal layer of the microvasculature, contributing to cerebral edema and bleeding (Katta et 

al., 2025).  

 

Other studies have shown that rt-PA increased mortality rate probably through disrupting 

BBB, aggravating brain edema and inducing intracerebral hemorrhage. Preventing or 

minimizing these complications can be achieved through adherence to treatment guidelines 

and early detection. The clinical impact of these side effects can include prolonged treatment 

in the intensive care unit, increased medical care needs, extended hospital stays, delayed 
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rehabilitation, and increased morbidity and mortality (Dong et al., 2016; Katta et al., 2025). 

Therefore, it is important to understand the potential side effects and to monitor and manage 

them appropriately to minimize the negative impact on patients with acute ischemic stroke. 

 

Influence of Gender in Acute Ischemic Stroke Clinical Outcome 

In addition to the side effects of intravenous rt-PA, interesting results show a significant 

influence of gender on the clinical outcomes of patients with acute ischemic stroke, 

specifically the length of hospital stay (LOS) in multivariate analysis (p = 0.045 (p < 0.05), 

OR 0.168 (95% CI 0.029-0.964)). In the bivariate analysis, gender did not have a significant 

impact on patient clinical outcomes, but when considering other variables (prior stroke 

history, dyslipidemia, vaccination, and dose of COVID-19), gender can affect the length of 

stay. The female gender is less likely to have a length of stay longer than 7 days compared to 

males. The research results show that 40% of male respondents have a LOS > 7 days, whereas 

only 18.18% of female respondents have a LOS > 7 days. Thus, it can be concluded that men 

are at a higher risk of having a longer length of stay compared to women. This is likely 

because women (22.72%) have a lower proportion of adverse events compared to men 

(26.67%), although not significantly different. 

Other studies have also shown gender differences in the clinical outcomes of patients with 

acute ischemic stroke who received intravenous thrombolysis. The study showed that there 

are gender differences in risk factors, stroke etiology, and treatment timelines for patients with 

acute ischemic stroke treated with rt-PA. However, both genders showed similar 

improvements in neurological and functional outcomes. Both sexes have different predictors 

of poor outcome and mortality: bleeding for females, DM and longer door-to-needle time for 

males (Khedr et al., 2024). On the other side, based on research using data from the Asian 

Acute Stroke Registries, women have a worse prognosis compared to men after receiving rt-

PA therapy for acute ischemic stroke, which worsens with age, marked by increased stroke 

severity, incidence of atrial fibrillation, and cardioembolic stroke in those over 70 years old 

(Wang et al., 2020). A stroke registry-based study in Sweden with a total of 2245 patients also 

showed that women had a higher severity of stroke compared to men. However, regarding the 

3-month functional outcome, males benefited more from thrombolysis, whereas females 

benefited more from thrombectomy. Additionally, women more frequently experience re-

infarction compared to men (Mavridis et al., 2024). 

The reason for the difference in stroke outcomes between males and females is not well 

understood. One possible explanation is that females have higher levels of plasminogen 

activator inhibitor-1 (PAI-1) at the time of stroke, which could potentially inhibit tPA 

administered for thrombolysis and decrease thrombolytic potential (Kain et al, 2001; Mavridis 

et al., 2024). Another possibility is the cardioprotective and neuroprotective effects of 

estrogen, which may lower PAI-1 levels and increase fibrinolytic potential. Estradiol also 

exerts a neuroprotective effect after a cerebral infarction. Additionally, estradiol reference 

values for postmenopausal females are lower than those of males, potentially exposing them 

to worse outcomes (Mavridis et al., 2024).Naturally, our study has several limitations: (1) it is 
a retrospective study; (2) it only collected a small number of cases from a small region; (3) a 

relatively small sample size may have affected the statistical power and generalizability of the 

findings. So, it is possible that there may be other factors that could influence the outcome of 

acute ischemic stroke treated with intravenous rt-PA thrombolysis. To address this limitation, 

future studies should use cohorts with larger samples and better collect more comprehensive 

clinical outcome factors. 
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CONCLUSION 

It can be concluded that the side effects of thrombolysis have a significant impact on the 

clinical outcomes of patients, such as therapy response and discharge condition, but do not 

affect the length of hospital stay. This study shows that patients with acute ischemic stroke 

who experience thrombolysis side effects have a higher risk of condition deterioration up to 

death compared to patients without thrombolysis side effects. Interestingly, when considering 

other factors, gender has a significant impact on the length of hospital stay, with men being at 

higher risk of having a longer treatment duration compared to women. 
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