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Background: Thrombolytic therapy is the recommended treatment of acute ischemic stroke. It is 
crucial to evaluate the treatment results with recombinant Tissue Plasminogen Activator (r-TPA) in 
patients with acute stroke.
Objectives: This study aimed to evaluate treatment outcomes with r-TPA in patients with acute 
stroke in a referral stroke center in Iran.
Materials & Methods: In this retrospective study, 87 patients with symptoms of acute stroke 
were examined. They were referred to a stroke center in Gilan Province, Iran, from June 2016 to 
April 2020 and received r-TPA (0.9 mg/kg). Demographic information, the time interval between 
the onset of symptoms and r-TPA administration, complications, and National Institutes of Health 
Stroke Scale (NIHSS) upon arrival and discharge and death of patients were extracted from their 
hospital files. The paired t-test, independent t-test, and Pearson correlation test were used to compare 
variables using IBM SPSS for Windows version 20.0 (IBM Corp., Armonk, NY, USA). 
Results: The Mean±SD of NIHSS reduced from 14.7±6.4 to 8.9±7.6 (P<0.001). The most common 
complication was Intracerebral Hemorrhage (ICH) (12.6%). The hospital mortality rate was 23%. 
ICH occurred among 40% (n=8) of those who expired, and 4.47% (n=3) of them survived, and this 
difference was significant (P<0.001).
Conclusion: The recovery with r-TPA administration in the stroke center was acceptable. Mortality 
and ICH occurrence rates were higher than other non-Iranian studies. It seems that we should change 
the case selection criteria and prescription dose to achieve better results of treatment with TPA.
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Introduction

stroke is a vascular event with serious 
health consequences [1]. It is an acute 
disease that arises from the sudden loss 
of blood supply to brain vessels [2]. 
Stroke mainly occurs in older adults 

and has been one of the most concerning health issues 
with an increase in the aging of human societies [3]. 
Stroke also is the most common cause of disability [4]. 
Annually, stroke occurs in 500000 people for the first 
time, and 100000 people as a recurrent stroke. Besides, 
it is one of the risk factors of mortality among approxi-
mately 160000 people [5]. Stroke is a manifestation of 
recent coronavirus infection, too [6-8].

The prevalence of this disease is 372 per 100000 peo-
ple in Iran, according to Dalvandi et al.'s study [9]. This 
prevalence is significantly higher than that in most of the 
Western countries [9, 10]. The prevalence and mortality of 
this disorder are high, so that it is the third leading cause of 
death in the world and the second leading cause of death in 
Iran after cancer and cardiovascular diseases [11].

Among the patients, who survived the acute phase, 50% 
live for more seven years, among whom 10% develop 
no disability, 40% moderate disability, 40% severe dis-
ability, and 10% need permanent care in medical centers. 
Therefore, the purpose of care is to prevent re-attack, 
treat complications, improve the patients’ quality of life, 
and reduce the costs and dependence of patients [12].

The recommended treatment of acute ischemic stroke is 
using thrombolytic agents, including recombinant Tissue 
Plasminogen Activator (r-TPA). It could partially or entirely 
relieve the symptoms. r-TPA is a serine protease (enzymes 
that cleave peptide bonds in proteins) with the correspond-
ing gene on chromosome 8 (8P12) in humans. It catalyzes 
the conversion of plasminogen to plasmin. This property is 
the reason for its ability to decompose fibrin-containing clots 
[13-15]. Interleukin-6, an essential inflammatory molecule in 
stroke [16], decreases significantly after using r-TPA in an 

animal model of stroke [17]. Previous studies indicate that 
r-TPA treatment may effectively improve neurological 
impairment in patients with acute ischemic stroke [18, 
19]. Prescription of r-TPA, 3 to 4.5 hours after the on-
set of symptoms, improves clinical outcome and perfor-
mance in patients with acute ischemic stroke [20, 21].

There has been an increasing trend in using this treat-
ment—one study in Australia aimed at assessing the rate 
of using r-TPA in 103970 patients with acute stroke. The 
researchers found that using r-TPA has increased from 
9.9% in 2006 to 21.8% in 2018, and this trend is expect-
ed to reach 24% by 2025 [22].

Treatment with r-TPA needs attention to its risks and 
benefits as bleeding is the most common side effect that 
may limit using r-TPA despite the instruction recommen-
dations [22-28]. Therefore, identifying patients at risk in 
the acute phase is essential to prevent neurological dete-
rioration and predict outcomes in acute ischemic stroke 
under treatment of venous thrombolysis. This study 
aimed at evaluating the outcome of treatment with r-TPA 
in an academic center in the north of Iran as a stroke 
center in Gilan Province and determining influential fac-
tors in predicting favorable or unfavorable outcomes in 
patients receiving r-TPA.

Materials and Methods

We recruited all stroke patients who received r-TPA 
in Poursina Hospital as a stroke center in Gilan Prov-
ince, Iran, from January 2015 to April 2020. The patients 
were visited in the Emergency Department and took a 
brain Computed Tomography (CT) scan to check the 
contraindications of r-TPA therapy. Then, they became 
candidates for r-TPA administration and received it at a 
standard dose (0.9 mg/kg). The patients with incomplete 
files were excluded from the study (exclusion criteria).

Ninety patients were initially included in the study, and 
then three of them were excluded from the study due to 
incomplete files. The demographic information, history 

A

Highlights 

● The National Institutes of Health Stroke Scale (NIHSS) score of the stroke patients receiving recombinant Tissue 
Plasminogen Activator (r-TPA) decreased significantly.

● The mortality rate of the stroke patients who received r-TPA was 23%. 

● Intracerebral hemorrhage was the most common complication among stroke patients who received r-TPA.
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of underlying diseases, previous use of anticoagulants, 
history of smoking and alcohol use, blood pressure and 
blood glucose at admission, the time interval between 
the onset of symptoms and prescription of r-TPA and 
complications, mortality, the score of National Institutes 
of Health Stroke Scale (NIHSS) [29] at the baseline and 
discharge were extracted from their medical files.

We presented the treatment results by comparing NI-
HSS at baseline and discharge. We then measured the 
prevalence of complications of r-TPA administration, 
including bleeding and mortality.

Data analysis

We used frequency distribution and percentage indi-
ces to describe qualitative information and Mean±SD to 
describe quantitative information. The paired t-test was 
used to compare changes of quantitative variables with-
in one group. An independent t-test was used to com-
pare the differences between the groups. The correlation 
between quantitative variables was also measured using 
the Pearson correlation test. If the normality assumption 
was not established, we used the non-parametric equiva-
lent of the tests. We performed data analysis using IBM 
SPSS for Windows, version 20 (IBM Corp., Armonk, 
NY, USA). A P value of less than 0.05 was considered 
statistically significant.

Results

We examined 87 stroke patients receiving r-TPA with 
a Mean±SD age of 70.40±12.24 years (range: 32-95 
years). The baseline Mean±SD blood glucose level of 
participants was 153.69±62.43 mg/dL. Their Mean±SD 
of platelet count was 207.11±67.61 per µL, and the 
Mean±SD International Normalized Ratio (INR) level 
was equal to 1.02±0.06.

About 59.2% (n=46) participants were male, and 89.7% 
(n=78) had normal blood pressure (less than 185/90 mm 
Hg). About 13.8% of participants (n=12) smoked ciga-
rettes, and 1.1% of them (n=1) were alcohol users. Also, 
69% of participants (n=60) had a history of hypertension, 
35.6% (n=31) hyperlipidemia, and 26.4% (n=23) diabetes 
mellitus. Furthermore, 14.9% of participants (n=13) had 
a history of Cerebrovascular Accident (CVA) 3 months 
before admission. None of the participants received an-
ticoagulants. These results indicated that among par-
ticipants with complications (n=12, 13.7%), Intracranial 
Hemorrhage (ICH) was the most common complication 
(91.7% of complications) with an overall frequency of 
12.6% (n=11). Hematuria was the other complication that 
occurred in only one person. Around 77% of participants 
(n=67) were discharged and 23% (n=20) expired (hospital 
mortality). ICH occurred among 40% (n=8) of those who 
expired and 4.47% (n=3) of those who survived, and the 
difference was significant (P<0.001).

Table 1. Mean±SD of NIHSS score change of patients with stroke treated with r-TPA

Variables Subgroups
Mean±SD Comparative Tests

NIHSS Score Change Evidence df P

Gender
Male -5.44±6.61

0.47 66 0.70
Female -6.23±6.95

Hypertension
Normal -5.61±6.79

0.57 66 0.83
Abnormal -7±6.46

Hyperlipidemia
Yes -4.59±7.02

1.02 66 0.31
No -6.36±6.57

Diabetes mellitus 
Yes -6.11±5.72

0.22 66 0.66
No -5.68±7.07

Previous cardiovascular 
accident

Yes -5.27±9.03
0.27 66 0.78

No -5.89±6.28

Total score (paired t-test) -5.79±6.7 7.2 67 <0.001
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Analytical results of NIHSS

The results of the paired t-test indicated that the Mean±SD 
of total NIHSS score of the participants decreased signifi-
cantly from 14.76±6.4 to 8.96±7.6 (P<0.001). There was 
no statistically significant relationship between changes 
in NIHSS score and sex, history of hypertension, diabetes 
mellitus, hyperlipidemia, and history of CVA (the indepen-
dent t-test). Because the number of those who smoke and 
consume alcohol was low, the effect of these two factors 
could not be evaluated (Table 1). 

The correlation between research variables and 
NIHSS score

The results indicated no significant correlation between 
NIHSS score change and age, blood glucose level, plate-
let level, INR at admission, and the latency time to re-
ceive r-TPA. Twenty-nine patients presented with a de-
lay of 3 hours or more in the study, and the mortality rate 
was 24.1% in this group (Table 2). 

The relationship between risk factors, outcomes, 
and complications

The present study results indicated no statistically sig-
nificant relationship between patients’ underlying factors 
such as diabetes mellitus, history of hypertension, hy-
perlipidemia, and history of CVA with its outcomes and 
complications (P<0.05). Because the number of those 
who smoke and drank alcohol was low, the effects of 
these two factors cannot be evaluated (Tables 3 and 4).

Discussion

The present study evaluated the results of treatment 
with recombinant tissue plasminogen activator in pa-
tients with acute stroke. We found that the hospital mor-
tality rate of the participants was 23%. About 13.7% of 
the participants developed complications, and the most 
common complication was ICH (12.6%). It occurred 
among 40% of the expired and 4.47% of the survived 
patients, and the difference was significant.

The Mean±SD of the total NIHSS score of participants 
significantly decreased after receiving r-TPA. Twenty-

Table 2. Results of the correlation between variables and NIHSS in patients with stroke treated with r-TPA

Variables
NIHSS Score Change

Correlation Coefficient P

Age 0.06 0.62

Blood sugar 0.003 0.98

Platelets -0.01 0.93

International normalized ratio 0.06 0.59

Referral time 0.01 0.94

Table 3. Results of the relationship between underlying factors and outcomes in patients with stroke treated with r-TPA

Underlying Factors
No. (%)

P
Survived Expired

Hypertension 44 (65.7) 16 (80.0) 0.22

Diabetes mellitus 17 (25.4) 6 (30.0) 0.68

Hyperlipidemia 22 (32.8) 9 (45.0) 0.31

History of CVA 10 (14.9) 3 (15.0) 0.99

Total 67 (77) 20 (23.0) -
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nine patients presented with a delay of 3 hours or more 
in the study, and the mortality rate was 24.1% in this 
group. The present study results did not indicate any 
statistically significant relationship between gender, his-
tory of hypertension, diabetes mellitus, hyperlipidemia, 
and history of CVA with consequences and complica-
tions. Furthermore, there was no significant correlation 
between differences in NIHSS with age, blood glucose 
level, platelet level, INR at admission, and the latency 
time to receive r-TPA. The results of the present study 
indicated that the mortality rate of the participants was 
23%, which was in agreement with that reported by Sari 
Aslani et al. (21.7% in-hospital mortality rate) [30]. The 
Albers et al. study results also indicated that a 30-day 
mortality rate in patients receiving r-TPA was 13% that 
was lower than the mortality rate in our study despite the 
longer follow-up duration [23].

In a meta-analysis by the third International Stroke 
Trial (IST-3) collaborative group in 2012, the total death 
from cerebral causes within 7 days was 145 (10%) ver-
sus 87 (6%) (OR=1.76 [1.32 to 2.34] P=0.0001). The ab-
solute difference per 1000 was 38 (95%CI: 20 -57) [31].

The mortality rate of 0 in a study by You et al. [27] was 
much lower than observed in our study. In Huisa et al. 
study, the mortality rate of patients under the treatment 
of r-TPA was not significantly different with a group that 
did not receive thrombolytic therapy (5.1% vs. 4.1% dur-
ing three months) [32]. Although the mortality rate was 
lower than our study, the patients had a minor stroke [32].

In the present study, we did not compare our subjects 
with the group who did not receive thrombolytic therapy, 
but the results of comparing the two groups were differ-
ent in previous studies. In Huisa et al. study on patients 
with minor stroke, there was no difference in mortality 

rate between the group with and without r-TPA treatment 
[32]. In a meta-analysis by the IST-3 collaborative group 
on all types of strokes with TPA treatment indication, the 
difference was evident, and the mortality rate was higher 
in the TPA recipient group [31]. Nevertheless, the mor-
tality rate was lower in the study mentioned above than 
that in Sari Aslani’s [30] and our studies.

Another finding of the present study was that ICH oc-
curred in 40% of those who expired and in 4.47% of 
the survived, and the difference was significant. Thus, 
a complicated ischemic stroke with ICH (resulting from 
r-TPA administration) increases the risk of mortality. 

Therefore, changes in the case selection criteria and in-
jection methods, injection dose, and injection time result 
in better treatment with TPA. Even though the selection 
of cases is according to the 2018 AHA/ASA stroke early 
management guidelines [33], the higher mortality in the 
Iranian studies made us adjust the dose and contraindica-
tions to some extent for the Iranian population.

According to the results, the Mean±SD of the total NI-
HSS score of participants significantly decreased after 
receiving r-TPA, and it was consistent with the results 
of Aslani et al. research (admission score: 11.69 and dis-
charge score: 6.35) [30], Dong et al. (admission score: 
10.54 and discharge score: 5.18) [34] and Tosta et al. 
(admission score: 10.39 and discharge score: 5.94) [35], 
indicating the influential role of using TPA in reducing 
the NIHSS score. Carneiro et al. examined the treatment 
results in 13 patients of ischemic stroke with COVID-19 
treated with TPA. They found that majority of the pa-
tients (61.5%) improved in follow-up. The mean NIHSS 
score was 14.5 (range:3-26) at the time of admission, and 
the mean NIHSS score was 7.5 (0-25) in the last follow-
up (2 to 3 days later) [28]. In Mehta et al. study in the 

Table 4. Results of the relationship between underlying factors and ICH in patients with stroke treated With r-TPA

Underlying Factors
No. (%)

P
ICH ICH

Hypertension 8 (72.7) 52 (69.3) 0.317

Diabetes mellitus 3 (27.3) 20 (26.7) 0.833

Hyperlipidemia 4 (36.4) 27 (36.0) 0.756

History of CVA 2 (18.2) 10 (13.3) 0.051

Total 11 (12.6) 75 (86.2) -
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US on 97 patients, 67% of patients receiving r-TPA had 
an acceptable improvement in the 3-month follow-up, 
and 32% of patients deteriorated (by measuring NIHSS) 
[25]. Khatri et al. investigated treatment outcomes in pa-
tients with ischemic stroke treated with r-TPA. Among 
58 participants, the results of their study indicated sig-
nificantly higher positive treatment outcomes (using the 
NIHSS) in patients treated with r-TPA than the group 
that did not receive thrombolytic therapy [36]. Grei-
senegger et al. conducted a study in Spain on 890 par-
ticipants measuring NIHSS and modified Rankin Scale 
(mRS) scores. They found that the positive therapeutic 
outcomes were significantly higher in patients treated 
with r-TPA than in the group that did not receive throm-
bolytic therapy [37]. In another study in Spain, Urra et al. 
examined 58 participants and found that the frequency of 
positive therapeutic outcomes (based on NIHSS score) 
in patients treated with r-TPA was significantly higher 
than that in the group without thrombolytic therapy [38]. 
Huisa et al. studied 113 participants and found no statis-
tically significant difference between positive treatment 
outcomes (using NIHSS and mRS scores and Barthel in-
dex) in patients treated with r-TPA and the group that did 
not receive thrombolytic therapy. After 90 days, 57.6% 
of patients in the TPA group and 68.9% of patients in the 
untreated group had a mRS score of 0 to 1. A Barthel 
index score of 95 to 100 was achieved in 75% of the pa-
tients in the IV TPA group versus 78.9% in the untreated 
group. In their study, the patients had a minor stroke [32]
indicating that the treatment of minor stroke cases with 
r-TPA did not make much difference in outcome and it 
might not be necessary to use it.

The present study results indicated no statistically 
significant relationship between hypertension, diabetes 
mellitus, hyperlipidemia, and history of CVA with con-
sequences and complications of r-TPA prescription. Fur-
thermore, there was no significant correlation between 
changes of NIHSS with age, blood glucose level, platelet 
level, INR at admission, and the latency time to receive 
r-TPA. Our results were similar to the results of a study 
by Sari Aslani et al. Their study was conducted on 217 
patients treated for venous thrombolytic due to stroke, 
and the patients were followed up for three months. In 
the end, there was no significant relationship between 
patients’ 3-month disability with sex, age, the latency 
time of onset of symptoms and receiving r-TPA, and vi-
tal signs at admission. However, the patients with a blood 
glucose of below 144 had better 3-month outcomes [30].

The secondary analysis after completion of the r-TPA 
stroke trial of the national institute of neurological disor-
ders and stroke failed to identify the independent factors 

that alter the response to alteplase treatment [28]. How-
ever, some studies identified the relationship between 
treatment outcome and some factors. Albers et al. found 
a significant relationship between NIHSS score and a his-
tory of hypertension [23]. Demchuk et al. studied 1205 
patients from the United States, Canada, and Germany, 
who received intravenous alteplase due to ischemic 
stroke. They found that mild initial severity of the stroke, 
absence of a previous history of diabetes mellitus, nor-
mal CT scan, normal blood glucose level, and normal 
blood pressure before starting treatment were indepen-
dent predictors of a good prognosis [39]. Tseng et al. 
found that risk factors associated with adverse outcomes 
were female gender, older age, higher stroke severity in-
dex, low mean corpuscular hemoglobin concentration, 
low platelet count, and anemia [26]. In the Mehta et al. 
study, the severity of symptoms at admission, blood glu-
cose at admission, age, and type of stroke affected the 
patients’ outcomes [25]. Dae-Hyum Kim et al. studied 
121 patients with mild stroke who received intravenous 
r-TPA in South Korea. They found that higher NIHSS 
score at admission, diabetes mellitus, and the infarction 
of deep middle cerebral artery were the predictors of ad-
verse outcome for the patients, and the infarction of deep 
middle cerebral artery was independently associated 
with regression of neurological symptoms [40]. Another 
study by Chen et al. indicated that in addition to the time 
of starting treatment, the severity of the stroke and stroke 
subgroup could affect the benefits of r-TPA treatment 
[20]. In the present study, we examined most of the un-
derlying diseases and did not examine all the parameters 
mentioned in other studies, but it is better to consider the 
influential factors in these studies in our practice.

Fraticelli et al. followed up stroke patients for three 
months and found that the female gender was associated 
with the worst functional outcomes [24]. Another study 
by Betts K.A. indicated that patients treated with r-TPA 
experienced longer survival, delays in hospital readmis-
sion, and a shorter period to get independence [41].

The results indicated that among the complications 
(13.7%), ICH was the most common complication 
(91.7% of complications), affecting 12.6% of partici-
pants. Also, as mentioned above, it has a higher incidence 
among those who expired rather than survived. Hematu-
ria was the only other complication that occurred in one 
person. There was no statistically significant correlation 
between risk factors such as diabetes mellitus, a history 
of hypertension, hyperlipidemia, and a history of CVA 
with complications. In Carneiro et al. study, there was no 
case of intracerebral or systemic hemorrhage after pre-
scription of r-TPA [28], but their study was conducted 
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on only 13 stroke patients. In Urra et al. study, the rate of 
ICH was equal to 6.7% (versus 2.7% in non-recipients) 
[38]. Albers et al. found that the ICH rate was 11.5% 
(3.3% symptomatic and 8.2% asymptomatic) [23]. In a 
meta-analysis and systematic review study by Wardlaw 
et al., who examined 12 studies, 272 cases of symptom-
atic ICH was seen among 3548 patients (7.7%) versus 63 
cases among 4363 patients (1.4%) who did not receive 
TPA (OR=3.72 [2.98-4.64] P<0.0001) [15]. Wang et al. 
examined 57 consecutive patients with TPA from June 
1996 to December 1998. Their results showed that the 
ICH rate was 9%, and 5% of cases were symptomatic 
[42]. In IST-3 collaborative group study, fatal or nonfatal 
symptomatic ICH within 7 days occurred in 7% of pa-
tients in the r-TPA group versus 1% in the control group 
(adjusted OR: 6.94; 95%CI: 4.07–11.8) [31]. It seems 
that the rate of ICH in the present study was somewhat 
larger than that in similar studies.

As the outcome of patients of the present study and 
another Iranian study by Sari Aslani et al. [30] was simi-
lar, and complications were more than the other studies, 
some modifications might be made in the selection of 
cases, the prescription dose, method of injection, and 
injection time conditions. In confirmation of this state-
ment, one trial has suggested that using a lower dose of 
TPA (0.6 mg/kg) had a similar effect to the standard dose 
in a small sample size (in comparison with other similar 
studies) [43]. Also, a short follow-up duration was one of 
the limitations of that study.

Conclusion

The research results indicated that the participants’ 
mortality rate was 23%. Also, 13.7% of patients devel-
oped complications, and ICH was the most common 
complication (12.6%). It has a higher incidence among 
those who expired rather than those who survived. NI-
HSS score of participants had a significant decrease after 
receiving r-TPA, indicating the effective and positive role 
of r-TPA prescription. However, there was no correlation 
between risk factors such as diabetes mellitus, hyperten-
sion, hyperlipidemia, and history of CVA with complica-
tions and outcomes. Therefore, none of the underlying 
factors of the patients might determine the prognosis of 
the results. Without considering them, except for cases 
with contraindications for use, this drug can be used to 
treat patients with stroke. Our mortality and ICH rates 
were slightly higher than studies in other centers. How-
ever, they can be decreased if some measures are taken 
for selecting cases, method of injection, the dose used, 
and the conditions during the injection. For example, 
we can control the blood pressure at a lower level, in-

ject r-TPA in less time after the onset of symptoms, and 
perform magnetic resonance imaging with a diffusion-
weighted magnetic resonance imaging sequence. Thus, 
better results of treatment with TPA might be achieved. 
Although the selection of cases is according to the 2018 
AHA/ASA stroke early management guidelines, the 
higher mortality rate in Iranian studies encouraged us to 
adjust the dose and contraindications to some extent for 
the Iranian population. Albeit, the assessment of these 
changes requires further studies, especially in larger 
sample sizes and in other centers of Iran with longer 
follow-up periods and a control group.

Ethical Considerations

Compliance with ethical guidelines

This study was approved by the Ethics Committee 
of Guilan University of Medical Sciences (IR.GUMS.
REC.1399.235). All study procedures were done in com-
pliance with the ethical guidelines of the Declaration of 
Helsinki, 2013.

Funding

Guilan University of Medical Sciences financially 
supported the study.

Authors' contributions

All the authors contributed to preparing this article.

Conflict of interest

The authors declared no conflict of interest.

Acknowledgements

The authors want to thank the Clinical Research Devel-
opment Unit of Poursina Hospital, Guilan University of 
Medical Sciences, Rasht City, Iran, for its support.

References
[1] Andalib S, Divani AA, Michel TM, Høilund-Carlsen PF, Va-

faee MS, Gjedde A. Pandora’s Box: Mitochondrial defects in 
ischaemic heart disease and stroke. Expert Rev MoL Med. 2017; 
19:e5. [DOI:10.1017/erm.2017.5] [PMID]

[2] Rossi R, Fitzgerald S, Molina S, Mereuta OM, Douglas A, 
Pandit A, et al. The administration of rtPA before mechanical 
thrombectomy in acute ischemic stroke patients is associated 
with a significant reduction of the retrieved clot area but it does 

Saberi A, et al. r-TPA in Acute Ischemic Stroke and Outcome. Caspian J Neurol Sci. 2021; 7(3):148-156. 

http://cjns.gums.ac.ir/


155

July 2021, Volume 7, Issue 3, Number 26

not influence revascularization outcome. J Thromb Thromboly-
sis. 2021; 51(2):545-51. [DOI:10.1007/s11239-020-02279-1] [PMID] 
[PMCID]

[3] Talebi M, Ghertasi M, Taheraghdam A, Andalib S, Sharifipour 
E. A comparison of risk factors and severity of ischemic stroke in 
female and male genders in North-West Iran: A cross-sectional 
study. Iran J Neurol. 2014; 13(4):215-9. [PMID] [PMCID]

[4] Moadabi Y, Rezaei M, Homaei-Rad E, Arzpeyma SF, Guilandehi 
SN, Andalib S. Pineal gland calcification confirmed by ct scan is 
associated with ischemic stroke. Romani J Neurol. 2019; 18(3):117-
20. [DOI:10.37897/RJN.2019.3.3]

[5] Moraney R, Poupore N, Shugart R, Tate M, Snell A, Brown K, 
et al. Thrombolytic therapy in ischemic stroke patients with pre-
stroke depression in the telestroke vs non-telestroke. J Stroke Cer-
ebrovasc Dis. 2020; 29(9):104890. [DOI:10.1016/j.jstrokecerebrov-
asdis.2020.104890] [PMID]

[6] Behzadnia H, Omrani SN, Nozari-Golsefid H, Moslemi S, Alijani 
B, Reyhanian Z, et al. Ischemic stroke and intracerebral hemor-
rhage in patients with covid-19. Romani J Neurol. 2020; 19(3):166-
70.[DOI:10.37897/RJN.2020.3.5]

[7] Divani AA, Andalib S, Biller J, Di Napoli M, Moghimi N, Rubi-
nos CA, et al. Correction to: Central nervous system manifesta-
tions associated with COVID-19. Curr Neurol Neurosci Rep. 2020; 
20(12):60. [DOI:10.1007/s11910-020-01086-8] [PMID] [PMCID]

[8] Divani AA, Andalib S, Di Napoli M, Lattanzi S, Hussain MS, 
Biller J, et al. Coronavirus disease 2019 and stroke: Clinical mani-
festations and pathophysiological insights. J Stroke Cerebro-
vasc Dis. 2020; 29(8):104941. [DOI:10.1016/j.jstrokecerebrovas-
dis.2020.104941] [PMID] [PMCID]

[9] Dalvandi A, Ekman S-L, Maddah SSB, Khankeh HR, Heikkilä K. 
Post Stroke life in Iranian people: Used and recommended strate-
gies. Iran Rehabil J. 2009; 7(1):17-24. http://irj.uswr.ac.ir/article-
1-45-fa.html

[10] Ajčević M, Furlanis G, Stella AB, Cillotto T, Caruso P, Ridolfi M, 
et al. A CT perfusion based model predicts outcome in wake-up 
stroke patients treated with recombinant tissue plasminogen acti-
vator. Physiol Meas. 2020; 41(7):075011. [DOI:10.1088/1361-6579/
ab9c70] [PMID]

[11] Saadat S, Yousefifard M, Asady H, Jafari AM, Fayaz M, Hos-
seini M. The most important causes of death in Iranian popula-
tion; A retrospective cohort study. Emergency. 2015; 3(1):16-21. 
[PMID] [PMCID] 

[12] Hosoya R, Ichijo M, Shima S, Miyamae R, Kamata T, Hino 
S. Pharmacists’ impact on door-to-rtPA time in patient with 
acute ischemic stroke. J Japan Soc Emerg Med. 2020; 23(4):600-7. 
[DOI:10.1088/1361-6579/ab9c70]

[13] Gravanis I, Tsirka SE. Tissue-type plasminogen activator as 
a therapeutic target in stroke. Expert Opin Ther Targets. 2008; 
12(2):159-70. [DOI:10.1517/14728222.12.2.159] [PMID] [PMCID]

[14] Jilani TN, Siddiqui AH. Tissue plasminogen activator. Stat-
Pearls [Internet]. 2021 [Updated 2021 March 21]. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK507917/ 

[15] Wardlaw JM, Murray V, Berge E, Del Zoppo G, Sandercock P, 
Lindley RL, et al. Recombinant tissue plasminogen activator for 
acute ischaemic stroke: An updated systematic review and meta-
analysis. Lancet. 2012; 379(9834):2364-72. [DOI:10.1016/S0140-
6736(12)60738-7] [PMID] [PMCID]

[16] Shaafi S, Sharifipour E, Rahmanifar R, Hejazi S, Andalib 
S, Nikanfar M, et al. Interleukin-6, a reliable prognostic fac-
tor for ischemic stroke. Iran J Neurol. 2014; 13(2):70-6. [PMID] 
[PMCID]

[17] Lenglet S, Montecucco F, Denes A, Coutts G, Pinteaux 
E, Mach F, et al. Recombinant tissue plasminogen activator 
enhances microglial cell recruitment after stroke in mice. J 
Cereb Blood Flow Metab. 2014; 34(5):802-12. [DOI:10.1038/
jcbfm.2014.9] [PMID] [PMCID]

[18] Hacke W, Kaste M, Fieschi C, Toni D, Lesaffre E, Von 
Kummer R, et al. Intravenous thrombolysis with recom-
binant tissue plasminogen activator for acute hemispheric 
stroke: The European Cooperative Acute Stroke Study 
(ECASS). JAMA. 1995; 274(13):1017-25. [DOI:10.1001/
jama.1995.03530130023023] [PMID]

[19] Krishnamurthi RV, Feigin VL, Forouzanfar MH, Mensah 
GA, Connor M, Bennett DA, et al. Global and regional burden 
of first-ever ischaemic and haemorrhagic stroke during 1990-
2010: Findings from the Global Burden of Disease Study 2010. 
Lancet Glob Health. 2013; 1(5):e259-81. [DOI:10.1016/S2214-
109X(13)70089-5] [PMID] [PMCID]

[20] Chen YW, Sung SF, Chen CH, Tang SC, Tsai LK, Lin HJ, 
et al. Intravenous thrombolysis administration 3-4.5 h after 
acute ischemic stroke: A retrospective, multicenter study. 
Front Neurol. 2019; 10:1038. [DOI:10.3389/fneur.2019.01038] 
[PMID] [PMCID]

[21] Hacke W, Kaste M, Bluhmki E, Brozman M, Dávalos A, 
Guidetti D, et al. Thrombolysis with alteplase 3 to 4.5 hours 
after acute ischemic stroke. N Engl J Med. 2008; 359(13):1317-
29. [DOI:10.1056/NEJMoa0804656] [PMID]

[22] Marko M, Posekany A, Szabo S, Scharer S, Kiechl S, Kno-
flach M, et al. Trends of r-tPA (recombinant tissue-type plas-
minogen activator) treatment and treatment-influencing 
factors in acute ischemic stroke. Stroke. 2020; 51(4):1240-7. 
[DOI:10.1161/STROKEAHA.119.027921] [PMID]

[23] Albers GW, Bates VE, Clark WM, Bell R, Verro P, Hamilton 
SA. Intravenous tissue-type plasminogen activator for treat-
ment of acute stroke: The Standard Treatment with Alteplase 
to Reverse Stroke (STARS) study. JAMA. 2000; 283(9):1145-50 
[DOI:10.1001/jama.283.9.1145] [PMID]

[24] Fraticelli L, Freyssenge J, Claustre C, Buisson M, Bischoff 
M, Nighoghossian N, et al. Sex-related differences in man-
agement and outcome of acute ischemic stroke in eligible pa-
tients to thrombolysis. Cerebrovasc Dis. 2019; 47(3-4):196-204. 
[DOI:10.1159/000500901] [PMID]

[25] Mehta A, Mahale R, Buddaraju K, Majeed A, Sharma S, 
Javali M, et al. Intravenous thrombolysis for acute ischemic 
stroke: review of 97 patients. J Neurosci Rural Pract. 2017; 
8(1):38-43. [DOI:10.4103/0976-3147.193558] [PMID] [PMCID]

[26] Tseng YJ, Hu RF, Lee ST, Lin YL, Hsu CL, Lin SW, et al. 
Risk factors associated with outcomes of recombinant tis-
sue plasminogen activator therapy in patients with acute is-
chemic stroke. Int J Environ Res Public Health. 2020; 17(2):618. 
[DOI:10.3390/ijerph17020618] [PMID] [PMCID]

[27] You S, Saxena A, Wang X, Tan W, Han Q, Cao Y, et al. Efficacy 
and safety of intravenous recombinant tissue plasminogen activa-
tor in mild ischaemic stroke: A meta-analysis. Stroke Vasc Neurol. 
2018; 3(1):22-7. [DOI:10.1136/svn-2017-000106] [PMID] [PMCID]

Saberi A, et al. r-TPA in Acute Ischemic Stroke and Outcome. Caspian J Neurol Sci. 2021; 7(3):148-156. 

http://cjns.gums.ac.ir/


156

July 2021, Volume 7, Issue 3, Number 26

[28] Carneiro T, Dashkoff J, Leung LY, Nobleza COS, Marulanda-
Londono E, Hathidara M, et al. Intravenous tPA for acute ischemic 
stroke in patients with COVID-19. J Stroke Cerebrovasc Dis. 2020; 
29(11):105201. [DOI:10.1016/j.jstrokecerebrovasdis.2020.105201] 
[PMID] [PMCID]

[29] Williams LS, Yilmaz EY, Lopez-Yunez AM. Retrospective as-
sessment of initial stroke severity with the NIH Stroke Scale. 
Stroke. 2000; 31(4):858-62. [DOI:10.1161/01.str.31.4.858] [PMID]

[30] Sari Aslani P, Rezaeian S, Safari E. 3-month outcome of ischemic 
stroke patients underwent thrombolytic therapy: A cohort study. 
Arch Acad Emerg Med. 2020; 8(1):e6. [PMID] [PMCID].

[31] IST-3 Collaborative Group. The benefits and harms of intrave-
nous thrombolysis with recombinant tissue plasminogen activa-
tor within 6 h of acute ischaemic stroke (the third international 
stroke trial [IST-3]): A randomised controlled trial. Lancet. 2012; 
379(9834):2352-63. [DOI:10.1016/S0140-6736(12)60768-5]

[32] Huisa BN, Raman R, Neil W, Ernstrom K, Hemmen TM. In-
travenous tissue plasminogen activator for patients with minor 
ischemic stroke. J Stroke Cerebrovasc Dis. 2012; 21(8):732-6. 
[DOI:10.1016/j.jstrokecerebrovasdis.2011.03.009] [PMID] [PM-
CID]

[33] Powers WJ, Rabinstein AA, Ackerson T, Adeoye OM, Bambak-
idis NC, Becker K, et al. 2018 guidelines for the early management 
of patients with acute ischemic stroke: A guideline for healthcare 
professionals from the American Heart Association/American 
Stroke Association. Stroke. 2018; 49(3):e46-110. [DOI:10.1161/
STR.0000000000000158] [PMID]

[34] Dong Y, Cao W, Ren J, Nair DS, Parker S, Jahnel JL, et al. Vas-
cular risk factors in patients with different subtypes of ischemic 
stroke may affect their outcome after intravenous tPA. PloS One. 
2015; 10(8):e0131487. [DOI:10.1371/journal.pone.0131487] [PMID] 
[PMCID]

[35] Tosta ED, Rebello LC, Almeida SS, Neiva MSS. Treatment of 
ischemic stroke with r-tPA: implementation challenges in a ter-
tiary hospital in Brazil. Arq Neuro-Psiquiatr. 2014; 72(5):368-72. 
[DOI:10.1590/0004-282X20140021] [PMID]

[36] Khatri P, Kleindorfer DO, Yeatts SD, Saver JL, Levine SR, Lyden 
PD, et al. Strokes with minor symptoms: An exploratory analy-
sis of the National Institute of Neurological Disorders and Stroke 
recombinant tissue plasminogen activator trials. Stroke. 2010; 
41(11):2581-6. [DOI:10.1161/STROKEAHA.110.593632] [PMID] 
[PMCID]

[37] Greisenegger S, Seyfang L, Kiechl S, Lang W, Ferrari J. Throm-
bolysis in patients with mild stroke: Results from the Austrian 
stroke unit registry. Stroke. 2014; 45(3):765-9. [DOI:10.1161/
STROKEAHA.113.003827] [PMID]

[38] Urra X, Arino H, Llull L, Amaro S, Obach V, Cervera A, et al. 
The outcome of patients with mild stroke improves after treat-
ment with systemic thrombolysis. PloS One. 2013; 8(3):e59420. 
[DOI:10.1371/journal.pone.0059420] [PMID] [PMCID]

[39] Demchuk AM, Tanne D, Hill MD, Kasner SE, Hanson S, 
Grond M, et al. Predictors of good outcome after intravenous 
tPA for acute ischemic stroke. Neurology. 2001; 57(3):474-80. 
[DOI:10.1212/WNL.57.3.474] [PMID]

[40] Kim DH, Lee DS, Nah HW, Cha JK. Clinical and radiologi-
cal factors associated with unfavorable outcome after intra-
venous thrombolysis in patients with mild ischemic stroke. 
BMC Neurol. 2018; 18(1):30. [DOI:10.1186/s12883-018-1033-4] 
[PMID] [PMCID]

[41] Betts KA, Hurley D, Song J, Sajeev G, Guo J, Du EX, et 
al. Real-world outcomes of acute ischemic stroke treatment 
with intravenous recombinant tissue plasminogen activator. J 
Stroke Cerebrovasc Dis. 2017; 26(9):1996-2003. [DOI:10.1016/j.
jstrokecerebrovasdis.2017.06.010] [PMID]

[42] Wang DZ, Rose JA, Honings DS, Garwacki DJ, Milbrandt 
JC. Treating acute stroke patients with intravenous tPA. The 
OSF stroke network experience. Stroke. 2000; 31(1):77-81. 
[DOI:10.1161/01.STR.31.1.77] [PMID]

[43] Anderson CS, Robinson T, Lindley RI, Arima H, Lavados 
PM, Lee TH, et al. Low-dose versus standard-dose intrave-
nous alteplase in acute ischemic stroke. N Eng J Med. 2016; 
374(24):2313-23. [DOI:10.1007/s11239-020-02279-1] [PMID]

Saberi A, et al. r-TPA in Acute Ischemic Stroke and Outcome. Caspian J Neurol Sci. 2021; 7(3):148-156. 

http://cjns.gums.ac.ir/

	Research Paper: The Relationship Between Serum Dehydroepiandrosterone Concentration and Memory Function in the Elderly
	Elahe Abdollahi1 ￼, Golsa Olia1, Fatemeh Eslamdoust-Siahestalkhi1, Robabeh Soleimani1* ￼

	Research Paper: Effectiveness of Identity-based Psychodrama Educational-therapeutic Program on Identity Styles and Neuroticism
	Amir Zolali1 ￼, Seyed Hamid Atashpour1* ￼, Ilnaz Sajjadian1 ￼

	Research Paper: The  Outcome of Treatment With Recombinant Tissue Plasminogen Activator in Acute Ischemic Stroke
	Alia Saberi1 ￼, Amirreza Ghayegran2 ￼, Mojtaba Abbasalizade3, Zeinab Ehtiatkar2, Samaneh Ghorbani Shirkouhi1, Parisa Shahshahani2, Hamidreza Hatamian2 ￼, Sasan Andalib1,3,4,5,6* ￼

	Research Paper: Prevalence of Heart Failure in Patients With Ischemic Stroke: A Descriptive Study 
	Seyyed Mahdi Zia Ziabari1* ￼, Seyyed Aboozar Fakhrmousavi2 ￼, Maryam Nasseri Alavi3 ￼, Amir Noyani4 ￼, Rasoul Tabari-Khomeiran3 ￼, Maryam Ghasemi3 ￼, Zahra Shokri Bafrajard6 ￼

	Research Paper: The Association Between ANKRD55 rs6859219 SNP and the Risk of Multiple Sclerosis in Iranian Patients
	Sepideh Mandegarfard1 ￼, Arash Pourgholaminejad2 ￼, Seyed Mohsen Miresmaeili1 ￼, Seyed Abolhassan Shahzadeh Fazeli3,4* ￼

	Research Paper: Comparative Protective Effects of Viola Spathulata, Urtica Dioica, and Lamium Album on Endoplasmic Reticulum (ER) Stress in Rat Stroke Model
	Mojtaba Hedayati Ch1 ￼, Mahmood Abedinzade2* ￼, Korosh Khanaki3 ￼, Behrooz Khakpour Tleghani4 ￼, Mostafa Golshekan5 ￼, Ekram Mohammadi6  ￼

	Case Report: Early Onset of Fragile XAssociated Tremor and Ataxia Syndrome: A Case Report From Iran
	Shahin Koohmanaee1 ￼, Fatemeh Kharaee1 ￼, Reza Bayat1 ￼, Maryam Shahrokhi2 ￼, Afagh Hassanzadeh Rad1 ￼, Saber Najafi Chakoosari3 ￼, Setila Dalili1* ￼, Mahsa Karambin1,4 ￼


