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Abstract 

Background: Variable intravenous recombinant tissue-plasminogen activator (rt-PA) dosages are used 
for ischemic stroke. We aimed to report our experience from administering different rt-PA doses in 
a tertiary referral center in Middle-East. Method: Medical documents of ischemic stroke patients 
who received rt-PA were retrospectively reviewed and analyzed. Patients were grouped into three 
categories based on the received total amount of rt-PA and their body weight: 0.6 mg/kg (low-dose), 
0.75 mg/kg (intermediate-dose), and 0.9 mg/kg (high-dose). During the hospitalization period, patients 
were under full surveillance for rt-PA complications. The validated format of the National Institutes 
of Health stroke scale (NIHSS) and the modified Rankin scale (mRS) were used at the baseline, at 
the time of being discharged, and after 3 months. Chi-square, ANOVA, and ANCOVA were used for 
statistical analysis. Results: 602 patients were evaluated and grouped as follow: 187 (31.06%) in 0.6 
mg/kg group (61% male) with mean age of 68±15 years, 217 (36.04%) in 0.75 mg/kg group (59% 
male) with mean age of 67±13 years, and 198 (32.89%) in 0.9 mg/kg group (50% male) with mean 
age of 69±17 years. There was no significant difference between the three groups regarding their 
demographics, comorbidities, and the distribution of stroke risk factors. No significant difference 
was seen between the three groups regarding in-hospital death and intracranial hemorrhage (p=0.07 
and 0.09, respectively). In terms of NIHSS, no significant difference was observed between the three 
groups at the time of admission, discharge, and follow-up (p=0.98, 0.85, and 0.47, respectively). At 
the time of discharge, the mRS of 0.6 mg/kg group was significantly higher than the other two groups 
(p=0.04), which decreased in the 3-month follow-up and did not make significant differences (p=0.38).  
Conclusions: According to the in-hospital mortality, intracranial hemorrhage, mRS, and NIHSS scores, 
we recommend 0.75 mg/kg as our safe, beneficial, and cost-effective dosage.
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INTRODUCTION

Cerebral vascular attack (CVA) or stroke is one 
of the leading causes of mortality and morbidity 
worldwide.1-3 Administering intravenous 
recombinant tissue-plasminogen activator (rt-PA) 
as the mainstay of ischemic stroke management 
can decrease the severity and extension of brain 
injury and lower the impairment level in the 
future if injected rapidly to appropriate patients.3-6 
Variable rt-PA dosages are used without any 
reliable or established evidence. The European 
and American neurologists have recommended 
0.9 milligrams per kilogram of body weight

(mg/kg) of rt-PA even though it may cause 
intracerebral hemorrhage (ICH) in some patients.4-8

The studies from Asian populations have shown 
that a lower dose of rt-PA, from 0.6-0.9 mg/kg,
is equally effective and safe.9-15 Therefore, a 
universal dose cannot be administered to every 
patient, and the appropriate rt-PA dosage should 
be found in any nation to have a balanced risk-
benefit outcome.4,5,14-20,6-13 
 No study has ever reported the appropriate rt-
PA dose from the Middle-East region. Therefore, 
in this study, we aimed to report our experience 
from administering different rt-PA doses to the 
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Iranian population for the first time.      

METHODS 

For this retrospective study, medical documents of 
patients with ischemic stroke who were referred 
to our referral university-affiliated hospital were 
retrieved from 2016 to 2020. Inclusion criteria 
for this study were patients older than 18 years 
old with ischemic stroke in brain computed 
tomography (CT), had rt-PA indications and 
received rt-PA within 270 minutes from starting 
their symptoms.3-5

 Stroke was suspected in any patients who were 
admitted to the emergency room due to focal 
neurologic deficit (e.g., signs of lateralization, 
dysarthria, disequilibrium, and visual disturbance). 
Hemorrhagic stroke was ruled-out with brain CT; 
therefore, they were evaluated for receiving rt-PA 
based on current stroke guidelines.3-5 The only 
provided rt-PA for this hospital was Actilyse® 

(50 mg alteplase from Boehringer Ingelheim 
Pharmaceutical Company). There is no consensus 
on rt-PA dosage neither in the world nor in the 
Iranian population. Therefore, based on the expert 
neurologists’ opinion of this study, demographics, 
and comorbidities of patients, different doses of 
rt-PA were administered to have a rounded number 
and fewer unconsumed drugs according to cost-
effectiveness protocols. Patients were grouped 
based on their body weight and total administered 
rt-PA dose as follow: 0.6 mg/kg (low-dose), 0.75 
mg/kg (intermediate-dose), and 0.9 mg/kg (high-
dose).  
 By assuming alpha (type 1 error) of 0.05, 
beta (type 2 error) of 0.2, d=0.05, and mean 
ICH incidence of 14% according to our previous 
experiences, an approximate total number of 600 
patients was calculated to be sufficient for this 
study.  

Assessments

A checklist containing age, gender, body weight, 
comorbidities (i.e. type 2 diabetes mellitus, 
hypertension, hyperlipidemia, atrial fibrillation 
(AF)), smoking and drinking alcohol, previous 
stroke and transient ischemic attack (TIA), history 
of hospitalization for a heart problem, medication 
list (including anticoagulant), and the onset 
of symptoms were filled before administering 
the rt-PA. During the hospitalization period, 
patients were under full surveillance for rt-
PA complications (e.g. ICH, cardiorespiratory 
arrest, new neurological deficit). For evaluating 
the level of improvement, the validated format 

of the National Institutes of Health stroke 
scale (NIHSS)21 and the modified Rankin scale 
(mRS) were used at the entrance, time of being 
discharged, and after 3 months. The first MRS 
considered the level of disability before the onset 
of CVA. NIHSS has 11 domains with final scores 
ranging from 0 to 25. nRS ranges from 0 to 6 
according to the clinical condition of the patient.    

Statistical analysis

Data imported to IBM SPSS software version 
20.0 for statistical analysis. Data were stratified 
by the dosage of administered rt-PA (0.6, 0.75, 
and 0.9 mg/kg). Numerical and categorical data 
were presented as mean±standard deviation 
(SD) and frequency (percentage). The normality 
of numerical data was evaluated using the 
Kolmogorov-Smirnov test. ANOVA and Chi-
square tests were used to compare each numerical 
and categorical variable between three groups 
of rt-PA doses, respectively. Post Hoc analysis 
and Bonferroni’s correction were used where 
needed. The repeated measure method was used 
to compare different time points within a group. 
Analysis of covariance (ANCOVA) was used for 
comparing continuous variables in each group 
when adjustment was made for age, sex, and 
weight. The p-value (2-tailed) of < 0.05 was 
considered statistically significant.      
        
RESULTS

Six hundred and two patients with signs and 
symptoms of stroke were referred to our hospital 
from 2016 to 2020 and were rt-PA candidates 
after evaluating their CTS. They were grouped 
in three categories based on their body weight 
and total received Actilyse®: 187 (31.06%) in 0.6 
mg/kg group, 217 (36.04%) in 0.75 mg/kg and 
198 (32.89%) in 0.9 mg/kg group. The baseline 
characteristics and comorbidities are listed in 
Table 1. There was no significant difference 
between the three groups regarding the distribution 
of stroke risk factors (p>0.05).
 In-hospital death was higher in Group 1, ICH 
and 3-month mortality were higher in Group 2, 
and Group 3 had a more extended hospitalization 
period; however, none of them was significant 
(Table 2).
 The average NIHSS and MRS scores are 
presented in Table 3. At the time of admission, 
no significant difference was observed between 
the three groups in terms of NIHSS score 
(p=0.98). There was no significant difference 
during discharge (p=0.85) and at the follow-up 
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time (p=0.47). MRS score before CVA was not 
significantly different between the three groups 
(p=0.22). At the time of discharge, the mRS score 
was significantly higher than the other two groups 
(p=0.04) in Group 1, which decreased in the 
3-month follow-up and did not make significant 
differences (p=0.38). Repeated measure analysis 
revealed a significant difference between baseline 
and subsequent study time-points in every group, 
and these differences remained significant after 
adjustment with the ANCOVA model (Table 3).

DISCUSSION

The most important findings of this study are that 
no significant difference was found between our 
three rt-PA groups regarding the rate of ICH and 
NIHSS score. However, according to the mRS 
score, dosages > 0.6 mg/kg were better than the 
0.6 mg/kg itself at the discharging time.            

 Whenever rt-PA is indicated, it should be 
administered to prevent further damages in 
the brain in cases of ischemic strokes.3-6 The 
appropriate rt-PA dose is dependent on two 
principle rules: the least chance of complication 
with the most significant functional improvement. 
Different researches from different countries 
have recommended various doses between 
0.6-0.9 mg/kg of rt-PA.4,5,14-20,6-13 However, there 
is no unanimous consensus on the appropriate 
dose.4,5,14-20,6-13 No study has ever evaluated the 
Middle-East region in which stroke is prevalent 
and recognized as one of the most important 
morbidities and mortality factors.1 
 American and European researchers 
recommended 0.9 mg/kg of rt-PA as their safe 
and effective dose.3,7 Nevertheless, Diedler et al. 
indicated that patients with body weight >100 kg 
who received 0.9 mg/kg of rt-PA were more in 

Variable
Group 1

0.6 mg/kg
(n=187)

Group 2
0.75 mg/kg

(n=217)

Group 3
0.9 mg/kg
(n=198)

P

Age (years) 68.38±15.26 67.08±13.39 69.20±17.41 0.91
Male sex n, (%) 115 (61.49) 128 (58.98) 99 (50) 0.23
Weight (kg) 85.53±9.66 89.98±4.57 87.08±10.26 0.79
Diabetes Mellitus, n (%) 59 (31.55) 55 (25.34) 47 (23.73) 0.54
Hypertension, n (%) 105 (56.14) 137 (63.13) 101 (51.01) 0.39
Drinking and/or Smoking, n (%) 25 (13.36) 28 (12.9) 31 (15.65) 0.87
Atrial Fibrillation, n (%) 12 (6.41) 15 (6.91) 23 (11.61) 0.45
History of stroke, n (%) 18 (9.62) 24 (11.05) 15 (7.57) 0.39
Dyslipidemia, n (%) 33 (17.64) 39 (17.97) 35 (17.67) 0.78
Ischemic Heart Disease, n (%) 22 (11.76) 27 (12.44) 29 (14.64) 0.11

Table 1: Demographic data and comorbidities of included patients in each rt-PA group  

Table 2: The rate of rt-PA complications during hospital admission 

Variable
Group 1

0.6 mg/kg
(n=187)

Group 2
0.75 mg/kg

(n=217)

Group 3
0.9 mg/kg
(n=198)

P

Hospitalization period
(days) 7.21±5.94 6.54±9.27 8.72±10.03 0.63

Intra-cranial hemorrahge
n (%) 18 (9.62) 22 (10.13) 19 (9.59) 0.09

In-hospital death
n (%) 19 (10.16) 15 (6.91) 17 (8.58) 0.07

3-month death 
n (%)* 8 (4.76) 11 (5.44) 9 (4.97) 0.88

*Percentages are after subtracting the in-hospital deaths from total numbers. 
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Questionnaire Timing
Group 1

0.6 mg/kg
(n=187)

Group 2
0.75 mg/kg

(n=217)

Group 3
0.9 mg/kg
(n=198)

P 
(Unadjusted)*

P 
(Adjusted)†

NIHSS

Entrance (n=602) 10.89±6.01 10.88±3.94 10.45±4.11 0.98 0.81
Discharge (n=551) 7.16±7.18 7.33±6.58 6.28±5.21 0.85 0.53
3-month later (n=523) 5.88±5.76 4.55±3.82 4.47±3.91 0.47 0.79
P (Unadjusted)‡ <0.0001 <0.0001 <0.0001 - -
P (Adjusted)† 0.001 0.01 0.003 - -

MRS

Before Stroke (n=602) 1.25±1.82 0.91±1.25 0.63±1.37 0.22 0.66

Discharge (n=551) 2.41±1.69 1.49±1.33 1.67±1.65 0.04 0.85
3-month later (n=523) 2.27±1.94 1.69±1.46 1.94±1.83 0.38 0.92
P (Unadjusted)‡ 0.02 0.04 <0.0001 - -
P (Adjusted)† 0.01 0.04 0.01 - -

MRS: modified Rankin scale, NIHSS: National Institutes of Health stroke scale
* This p-value was calculated with ANOVA 
† Adjustment was made for age, sex, and weight with ANCOVA model  
‡ This p-value was calculated with repeated measure method

Table 3: NIHSS and MRS scores in each rt-PA group at each timeline 

danger of ICH than the patient who received 
lesser doses with the same bodyweight range.8,22 

According to our findings, although ICH was not 
significantly different between the three rt-PA 
groups, it was higher in the 0.75 mg/kg group. 
The literature lacks sufficient evidence from 
Middle-East; however, prior researches from 
Asia demonstrated different results. In contrast 
to our findings, ICH in 0.8-0.9 mg/kg of rt-PA 
was higher than 0.7-0.8 mg/kg from India’s study. 
However, the functional improvement was better 
in lower doses. In South Korea and Japan, 0.6 
mg/kg is recommended as the safe and effective 
dose10,11,13,15,23alteplase at 0.6 mg/kg was approved 
in October 2005 for use within 3 hours of stroke 
onset by the Ministry of Health, Labor and Welfare 
(MHLW; however, Chinese researchers suggested 
that 0.9 mg/kg is their best shot regarding the 
lower ICH and better functional improvement.20 A 
randomized clinical trial in this subject had 63.2% 
of patients of Asian ethnicity.7 Their comparison 
between 0.6 and 0.9 mg/kg of rt-PA revealed that 
functional improvement was not significantly 
different between the two groups although the 
ICH was lower in 0.6 mg/kg as predicted.7 Their 
findings are in line with other studies from Japan 
in which it was shown that 0.6 and 0.9 mg/kg of 
rt-PA were not significantly different according 
to functional improvement.15   
 This study’s limitations were its retrospective 
design, using documents of one referral university-
affiliated center, lack of randomization and 
blinding, and loss of long-term follow-up. We 

recommend multi-centric randomized clinical 
trials between different dosages of rt-PA with 
longer follow-up evaluations for future researches. 
 In conclusion, according to the in-hospital 
mortality and ICH, all three dosages were the 
same. Regarding the mRS score at the time of 
discharging and functional improvement, 0.75 
and 0.9 mg/kg of rt-PA was better than 0.6 mg/
kg; however, no superiority was observed when 
increasing the rt-PA dosage from 0.75 to 0.9 mg/
kg. Therefore, we recommend 0.75 mg/kg as our 
safe, beneficial, and cost-effective dosage. 
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