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Background: Cerebrovascular accident (CVA), as a debilitating neurological impairment, is one of the most common causes of death 
in adults. It is observed that CVA is less well-documented in the developing countries compared to the developed ones and most of the 
available data are based on case series.
Objectives: The current study aimed to evaluate the effectiveness, feasibility, outcome, and safety of intravenous recombinant tissue 
plasminogen activator (IV rt-PA) administration in patients with acute ischemic cerebrovascular accident (CVA).
Patients and Methods: All CVA patients referred three hours after onset of symptoms to the emergency department (ED) of Shohadaye 
Tajrish Hospital, Tehran, Iran, from February 2012 to March 2014 were included. The following data were collected using specific check list: 
demographic data, chief complaint, signs and symptoms, medical history, risk factors, focused neurologic examination, and the National 
Institutes of Health CVA Scale (NIHSS). Then, all patients received 0.9 mg/kg of rt-PA as a bolus intravenous dose and intravenous infusion 
under close monitoring in the ED. Outcomes were categorized as good (complete reversal of focal neurologic deficit), not bad (partial 
reversal of focal neurologic deficit), death, and unknown (missed follow up). Data were analyzed by STATA software version 11.
Results: Fifteen patients with the mean age of 56.7 ± 18.9 years included in the study (male 66.7%). The most common chief complaints were 
left side hemiplegia (46.67%), right side hemiplegia (40%), and decreased level of consciousness (13.33%), respectively. The most common 
affected vascular territory was medial cerebral artery (MCA) (86.67%). There was no significant relationship between age (P = 0.06), gender 
(P = 0.08), NIHSS score (P = 0.07), location of infarct (P > 0.99) and mean time from admission to beginning the drug administration (P 
= 0.55) with the outcomes. The outcome in 26.7% of the patients was favorable and death (two of four) happened due to intra cranial 
hemorrhage (ICH) as rt-PA side effects.
Conclusions: It seems that intravenous rt-PA administered three hours after CVA is bemeficial in patients with CVA and by reducing the 
early evaluation time and brain imaging can overcome the CVA complications. However, any conclusion from this study is limited by the 
small population under study.
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1. Background
Cerebrovascular accident (CVA), as a debilitating neuro-

logical impairment, is one of the most common causes of 
death in adults, and annually involves approximately 22 
million people worldwide. Based on the epidemiologic 
data, about 2% to 4% of the total health care costs globally 
belong to CVA and more than 4% of it is spent in developed 
countries (1). Ischemic CVA is responsible for about three 
million deaths (two-thirds of CVA deaths) in the develop-
ing countries (2). It is observed that CVA is less well-docu-
mented in the developing countries compared to the de-
veloped ones and most of the available data are based on 
case series (2, 3). Previous studies showed a 42% decrease 
of CVA incidence in high income and more than 100% in-
crease in low and middle income countries (4). Treatment 
of acute CVA is one of the most challenging medical health 

problems and many studies have been conducted in this 
regard during the last 10to15 years (5). Standard protocols 
have been designed for appropriate treatment of acute 
ischemic CVA with recombinant tissue plasminogen ac-
tivator (rt-PA). It could be applied for patients admitted 
during three hours window period, but these structures 
should be modified to apply in the developing countries 
like Iran (6).

There are some reasons which limit CVA management 
and treatment in the developing countries such as prehos-
pital delay, because of ignorance regarding the CVA symp-
toms and the importance of the time window (golden 
time), financial constraints, and lack of quality and quan-
tity of CVA care. On the other hand, factors such as racial 
differences in blood coagulation fibrinolysis factors, and 
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genetic variability could affect the cost and efficacy of 
thrombolysis therapy among the developing and devel-
oped countries (3). Therefore further research is needed to 
make a right decision regarding the issue.

2. Objectives
The current study aimed to evaluate the effectiveness, 

feasibility, outcome, and safety of the intravenous throm-
bolysis with rt-PA in Iranian acute ischemic CVA patients 
referred to the emergency department (ED).

3. Patients and Methods
This case series was conducted in the emergency and neu-

rology departments of the Shohadaye Tajrish Hospital, an 
educational medical center in northern Tehran, Iran, from 
February 2012 to March 2014. The present study evaluated 
all the patients admitted with acute ischemic CVA diagno-
sis confirmed by magnetic resonance imaging (MRI) and 
treated with rt-PA. Patients’ demographic data, chief com-
plaint, and symptoms were retrospectively identified by re-
viewing case files. Also, the medical history, cardiovascular 
risk factors, and focused neurologic examination were reg-
istered and analyzed regarding the findings which led to 
the suspicion in CVA and assessing the National Institutes 
of Health CVA Scale (NIHSS). Furthermore, the affected vas-
cular territories were registered. Locations were extracted 
based on their radiology reports, then reviewed and pro-
spectively confirmed by a neuroimaging specialist. Data 
collection was performed by hand-searching method via 
the proper check list. All of the patients were treated with 
rt-PA (manufactured by Boehringer Company; Germany) 
by 0.9 mg/kg , 10% of which was administered as a bolus 
intravenous dose and the rest was given in the following 
hour as intravenous infusion under close monitoring in 
the ED. All of the patients were scheduled to conduct ca-
rotid doppler ultrasound and echocardiography the next 
day. The outcomes were categorized as good (complete re-
versal of focal neurologic deficit), not bad (partial reversal 
of focal neurologic deficit), death, and unknown (missed 
follow up). Data were registered in the database designed 
for this purpose and analyzed with STATA software version 
18. Chi-square, Kruskal-Wallis, and fisher’s exact tests were 
used and P-value < 0.05 considered as the level of signifi-
cance.

4. Results
During the study period, 15 patients were identified with 

the mean age of 56.7 ± 18.9 years (ranging from 23 to 78), 
predominantly consisted of male gender (66.7%). Statisti-
cal tests did not show any significant relationship between 
age (P-value = 0.06) and gender (P-value = 0.08) with the 
outcome. The most common chief complaints were left 
side hemiplegia, right side hemiplegia, and decreased 
level of consciousness, respectively (Figure 1).

The most common outcomes included dysarthria 
(46.67%), aphasia (40%), and dysphasia (13.33%). The aver-

age time from symptom onset to arrival at the ED was 1.1 ± 
0.6 hours (ranging from 0.5 to 2.5 hours). The average time 
from admission to beginning of drug administration was 
0.9 ± 0.3 hours (ranging from 0.5 to 1.5 hours) that in most 
of them (86.7%) lasted more than one hour. There was no 
significant statistical relationship between the mentioned 
intervals and the outcome (P = 0.55). The most common af-
fected vascular territory was medial cerebral artery (MCA) 
that involved 13 (86.7%) cases (Figure 2). There was no signif-
icant relationship between the location of the infarct and 
the outcome (P > 0.99). The mean NIHSS of the patients 
was 11.93 ± 2.98 (ranging from 9 to 19), but there was not 
any significant relationship between this score and the 
outcome (P-value = 0.07). The outcome in four (26.7%) cases 
was favorable, but death was the final outcome in four oth-
er ones, and two patients were missed during the period 
of the study because of early discharge against the medical 
advice (Figure 3). It should be mentioned that death in two 
of the four reported cases was due to intra cranial hemor-
rhage (ICH) that was related to rt-PA side effects. Metha-
done overdose and electrolyte imbalance were registered 
as the causes of death in the other two subjects. While, in 
one patient with intra cranial hemorrhage, the outcome 
was favorable.

Figure 1. Distribution of the Most Common Chief Complaints
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Figure 2. Affected Vascular Territory Distribution

Figure 3. Details of Patients’ Outcome Treated With rt-PA

5. Discussion
The findings of the present study showed no signifi-

cant correlation between the studied factors includ-
ing age, gender, NIHSS scores, location of infract, and 
the mean time from admission to beginning of drug 
administration with the patients' outcome. Reports of 
previous studies indicated that gender may play a role 
in anatomical location of CVA and CVA subtypes (car-
dioembolic, atheroembolic and lacunar CVAs), too (7). 
However, in the current study no significant differences 
were observed between the anatomical location of the 
disease in men and women. It should be considered 
that in women the overall lifetime risk of CVA is higher 
and the tendency to receive IV thrombolytic therapy is 
lesser compared to men (7). Therefore, it is recommend-
ed to conduct studies based on gender differences to 
compare the effectiveness of IV thrombolytic therapy. 
In the present study, CVA was confirmed by Magnetic 
Resonance Imaging (MRI) in all patients before treat-
ment with rt-PA and the most common site of occlu-
sion (86.67% of patients) was the medial cerebral artery 
(MCA), similar to the previous studies. In addition, one 
case report study showed left MCA territory infarction 
after using IV rt-PA to treat the right MCA territory isch-
emic CVA (8). Moreover, another research presented the 
successful treatment of intra-arterial tissue plasmino-
gen activator for acute ischemic CVA in the left middle 
cerebral artery (MCA) territory during an early preg-
nancy (9). Some studies have introduced the MCA as the 
most common affected site of CVA, which was in line 
with the findings of the current study. Results of other 
studies have shown that the tendency for non–contrast-
enhanced computed tomography application to iden-
tify the early signs of ischemic brain infarct or arterial 
occlusion (hyper dense vessel sign) is increased after ad-
ministrating IV rt-PA (10). It has also been reported that 
the use of conventional MRI to detect the artery suscep-

tibility signs (magnetic resonance or MR), associated 
with the hyper dense MCA; is more sensitive than NECT 
(11, 12). MRI can identify both new and old ischemic le-
sions (11). The potential role of MRI to detect CVA patient 
with MCA infract was suggested in the earlier studies. It 
can be helpful to select the best candidates for thrombo-
lytic therapy even more than three hours after CVA on-
set (11). In agreement with the previous studies, the cur-
rent study applied MRI to identify and confirm CVA. But, 
these findings should affect the design of future studies 
comparing the results of MRI and NECT to distinguish 
new and preexisting occluded areas, focusing on MCA in 
Iranian CVA patients. Since the efficacy of thrombolytic 
therapy on patient's outcome depends on time which 
leads to the rapid evaluation of CVA, the number of ob-
tained tests should be reduced before management. 

Another finding of the current study was death in two 
of the four reported mortality cases due to intra crani-
al hemorrhage related to administration of rt-PA. The 
NINDS CVA Study showed that the risk of symptomatic 
intracranial hemorrhage, related to administration of 
rt-PA, increased in patients with high NIHSS score (me-
dian NIHSS 20, ranging from 3 to 29). But the favorable 
outcome was observed even in these high-risk patients 
compared to those of the placebo and the other pa-
tients who had moderately severe CVA (NIHSS score 14) 
with neurologic improvement (13). Results of the meta-
analysis of the 15 published studies using 2639 treated 
patients were evaluated to compare the treated group 
of the NINDS rt-PA study. The findings showed that the 
symptomatic intra-cerebral hemorrhage (ICH) was 
lower than that of the NINDS study (5.2% compared to 
6.4%) with favorable outcome comparable to those of 
the NINDS trials (14). Lower rate of ICH was observed in 
the Standard Treatment with Alteplase to Reverse CVA 
(STARS) study (3.3% at three days) compared to the rate 
(6.4%) in the NINDS trials (15). In the current study, the 
mean NIHSS score (11.93 ± 2.98, ranging from 9 to 19) was 
smaller than that of the other study, but no significant 
relationship was observed between NIHSS score and the 
outcome (P value = 0.07).The outcome was favorable 
only in 26.7% of the patients, inconsistent with those of 
the previous studies.

Treatment time is the most important predictor of out-
come after CVA. In a review study performed by Mullen 
et al., the average treatment time with intravenous (IV), 
intra-arterial (IA), or combined IV+IA thrombolysis was 
< 6 hours in different studies (16). In the present study 
the treatment time in 86.7% of the patients (ranging 
from 0.5 to 1.5 hours) lasted more than one hour. In the 
studied patients a bolus intravenous dose and then an 
intravenous infusion in the following hour were admin-
istered and all of them reached the ED within 0.5 to 2.5 
hours after symptom onset. In an updated pooled analy-
sis study of NINDS, ATLANTIS, ECASS II, ECASS III, and EPI-
THET trials, CVA patients had received 10% of a total dose 
(0.9 mg/kg) of rt-PA (alteplase) as bolus during the first 
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minute, then followed by a reminder after one hour. The 
increase in mortality risk of treatment was observed 
when the treatment time was longer than 4.5 hours (17). 
However, in contrast to the results of the current study 
and the above mentioned studies, the recanalization 
rate of rt-PA in IA thrombolysis was higher than that of 
IV rt-PA (up to 80%). The difficulty of treatment can be 
reduced by combining IV and IA therapy and merging 
the rapid treatment initiation with IV rt-PA followed by 
IA (16). The current research was performed based on 
the recommended dose of 0.9 mg/kg of IV rt-PA used as 
a drug for thrombolysis therapy of CVA patients in the 
previous studies, including NINDS, ATLANTIS and ECASS 
III trials. A study in Japan suggested that the dose of 0.6 
mg/kg of IV rt-PA could be also beneficial for the treat-
ment of patients within three hours of symptoms onset 
(18).

Nevertheless, there was a lack of clinical studies which 
used lower doses of IV rt-PA in the Asian population and 
a large variation is reported in this regard. (18). Thus, the 
current study evaluated the outcome in patients using 
the standard-dose of rt-PA. Considering the findings it 
can be suggested that further studies evaluate the out-
come of lower dose of IV rt-PA in Iranian patients with 
CVA to reduce the high costs of treatment.

5.1. Limitations
There were some limitations in this study. P-value was 

calculated in a non-significant range, but closely signif-
icant which was probably related to the limited num-
ber of patients. The low number of treated patients 
during the time of study may explain these reasons : 
1) although different imaging studies, including com-
puted tomography (CT), MRI, computed tomography 
angiography (CTA), and magnetic resonance angiog-
raphy are helpful to evaluate CVA, their application is 
not mentioned in the guideline; because they are time 
consuming and lead to delay in rt-PA administration; 2) 
Lack of knowledge among people regarding the high-
est risk of CVA and delay in patients' arrival time; 3) Fail-
ure to rapid and timely diagnosis by physician, and 4) 
Economic sanctions, that remains as one the important 
causes of difficulties in rt-PA accessibility. These factors 
are accounted as limitations of using intravenous rt-PA 
in CVA treatment in Iran and some other developing 
countries.

The findings of the present study showed no significant 
relationship between the studied factors including age, 
gender, NIHSS scores, location of infract, and the average 
time from admission to beginning of drug administra-
tion with the patients' outcome.
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