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Background: Stroke is the leading cause of death and disability. Nowadays, the standard treatment is Intravenous thrombolytic with
alteplase (t-PA) within 4.5 hours after the stroke onset. However, some patients who arrived to the hospital within 4.5 hours after
stroke onset haven’t received the alteplase.

Objective: To investigate the barriers to thrombolysis drug (alteplase) in acute ischemic stroke patients who arrived at the hospital
within 4.5 hours after the stroke onset.

Materials and Methods: A retrospective study of ischemic stroke patients who developed stroke symptoms and arrived at the
hospital within 4.5 hours but did not receive the thrombolytic drug (non-treatment group). Data were collected at the North-East
hospital of Thailand from the hospital stroke registry and the patient record from October 2014 to September 2015. The study
focused on the reasons for which this group of patients was excluded from receiving the thrombolytic drug. Factors associated
with the non-treatment group were investigated using multivariable logistic regression.

Results: Of a total 229 patients who were diagnosed with acute ischemic stroke and arrived within 4.5 hours after stroke onset, 61
patients underwent thrombolytic therapy with alteplase. Of the 168 patients who did not receive the alteplase, the main reasons
for this were mild or improving symptoms, contraindication to alteplase and uncertain onset time (including wake-up strokes).
Factors associated with the non-treatment group were door time over three hours and patients who had an underlying history of
hypertension or an old cerebrovascular accident (CVA). These patients were less likely to receive the thrombolytic drug. While
patients with a National Institute of Health Stroke Scale (NIHSS) between 8 and 12, were more likely to receive the treatment.

Conclusion: Barriers to use of the thrombolytic drug in acute ischemic stroke in Thai patients included mild or improved symptoms,
relative contraindication to alteplase and uncertain onset time. In order to increase alteplase administration, the revision of relative
contraindication in mild symptoms, seizure at onset of stroke and wake-up stroke or stroke with an uncertain time of onset should
be considered. The application of neuroimaging can be useful to select the eligible cases.
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Stroke is the leading cause of death and disability
throughout the world. It happens when blood supply to the
brain is compromised. Ischemic stroke is a common type of
stroke that accounts for over 80 per cent of all acute
strokes(1,2). To date, the proven therapy for ischemic stroke
is reperfusion therapies which allow blood flow to the ischemic
brain to reduce disability and mortality(2,3). Intravenous
thrombolytic with alteplase (t-PA) is a treatment which shows
a clear benefit for stroke onset within 4.5 hours(4). However,
a number of patients who arrived to the hospital within 4.5

hours after stroke onset did not received alteplase(2,5,6).
According to the previous studies, the percent of

ischemic stroke patients who received alteplase treatment
varied. In the United States, the alteplase administration rate
was reported at around 2 to 5 percent from all acute ischemic
stroke patients(6). Some literature presented a high rate of
over 20 percent(7,8). Srinagarind Hospital is a stroke centre. It
admits ischemic stroke patients who are referred from a nearby
hospital in the North-East of Thailand. The administration
of alteplase in Srinagarind hospital accounts for a high rate of
administration compared to a national study(9), however,
the rate of alteplase declined from 13.48 percent in 2014 to
10.67 percent in 2015. This study aims to investigate
barriers to thrombolytic therapy by examining characteristics
of ischemic stroke patients who had stroke onset within
4.5 hours but did not receive reperfusion therapy with
alteplase.
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Materials and Methods
Design and setting

A retrospective study of ischemic stroke patients
who were admitted to the stroke unit at Srinagarind Hospital
in Thailand, from October 2014 to September 2015 was
used. All patients who developed stroke symptom onset
within 4.5 hours were enrolled in stroke fast track care.
Through this system, patients receive care from a
multidisciplinary team to ensure that they reach the target
time for thrombolytic treatment. The study targets a group
of ischemic stroke patients aged over 18 who arrived at the
hospital within 4.5 hours but did not receive alteplase. Data
were collected from the hospital stroke registry and the patient
record. The study was approved by the Khon Kaen University
Ethics Committee in Human Research (HE591190).

Statistical analysis
The proportion of ischemic stroke patients who

did not receive alteplase and their characteristics were
calculated using percentage. Chi-square test or Fisher’s exact
test was calculated for the difference between groups of
patients who received and did not receive alteplase. A p-
value lower than 0.05 was considered as statistically
significant. Factors associated with the non-treatment group
were investigated using univariable and multivariable logistic
regression for crude and adjusted odds ratio and 95%
confidence intervals. All analyses were done using STATA
version 10.

Results
Overall, of the 302 patients who developed stroke

symptoms within the onset of 4.5 hours, 229 patients were
diagnosed with acute ischemic stroke (Figure 1). Sixty-one
patients underwent thrombolysis therapy with alteplase,
while 168 patients did not receive alteplase. Baseline
characteristics are presented in Table 1. The mean age of the
studying group (non-treatment with alteplase group) was
65.38. The majority of non-treatment patients walked into

the hospital, and only 37 percent of them were brought in
by emergency medical services or transferred from other
hospitals. The mean of the door to CT time in the non-
treatment group was 26.85. Patients in the non-treatment
group carried a higher burden of comorbidity such as diabetes,
hypertension, dyslipidemia and old cerebrovascular disease.
NIHSS and Glasgow Coma Scores that were first assessed at
the emergency department showed that the treatment group
had a higher severity of disease at presentation.

Of 168 ischemic stroke patients who arrived at the
hospital within 4.5 hours, over 80 per cent of them reached
the hospital within 3 hours of the onset of symptoms. The
main reasons for not including them in alteplase therapy
(Table 2) were that 95 patients had mild symptoms of stroke
or improved, 31 of them had contraindication for thrombolysis
therapy and 28 of them presented with onset within 4.5
hours however, they had uncertain onset time, or it was a
wake-up stroke. Eleven patients denied the treatment; two
patients had an end-stage disease, and in four patients, the
hospital process could not reach the target time of 4.5 hours.

The calculation for the association between
characteristics of ischemic stroke patients and the exclusion
from rt-PA treatment is presented in Table 3, using univariate
and multivariate analysis. For univariate analysis, NIHSS
over 8, GCS of 8 to 12, ischemic stroke patients who had
an underlying history of hypertension and old CVA were
associated with the non-treatment group. However, the
multivariate showed that onset to door time over three hours
and patients who had an underlying of hypertension or old
CVA had a lower chance of receiving rT-PA, while NIHSS
between 8 and 12 had a higher possibility of receiving alteplase
therapy.

Discussion
This present study has confirmed the previous

finding by Barber(8), Garcia-Monco(10) and Patcharaporn(11)

that for most acute ischemic stroke patients who arrived at
the hospital in time for the rt-PA therapy but did not receive
therapy, this was because their symptoms were mild or
improving. While Reiff(12) and Cocho(13) found that in-hospital
processes, such as admission delay and neurological
consultation delays were the primary reasons that patients
did not receive alteplase. This reason contrasted with the
present study, in which the delay in hospital process
accounted for less than three per cent of patients who did not
receive the treatment.

The NIHSS score relates to the volume of stroke
lesion. NIHSS scores over 25 are considered as a
contraindication for rt-PA administration. However, mild
scores of NIHSS patients are treated differently from hospital
to hospital as the benefits of thrombolysis in this group are
not clear. Some hospitals defined mild symptoms as an
NIHSS score less than 5(14). The mild symptom patients in
the present study include patients with an NHISS score of
less than 4 and did not have aphasia or hemianopia symptoms.
These criteria follow the American Stroke Association.
Previous studies showed that 25 to 28 percent of patients

Figure 1. Study flow of the patients who enrolled in
stroke fast tract care, and received and did
not receive intravenous alteplase.
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Alteplase treatment Non-treatment p-value
group (n = 168) group (n = 61)

Male, n (%)    89 (52.98) 24 (39.34)    0.07
Age, mean + SD 63.38+14.86 63.88+14.61    0.50
Mode of arrival, n (%)    0.08

Walk-in 105 (62.5) 28 (45.90)
EMS    15 (8.93)    8 (13.11)
Transfer    58 (28.57) 25 (40.98)

Onset to door time <180 min, n (%) 139 (82.74) 55 (90.16)    0.167
Door to CT time (min), mean + SD 26.85+34.95 18.55+15.42    0.06
Door to thrombosis (min), mean + SD 120.28+71.65
NIHSS score at admission, n (%) <0.001

0 to 7 133 (79.17) 21 (34.43)
8 to 14    19 (11.31) 19 (31.15)
15 to 42    16 (9.52) 21 (34.43)

GCS at admission, n (%)    0.03
8 to 12 149 (91.41) 47 (81.03)
13 to 15    14 (8.59) 11 (18.97)

Comorbidities, n (%)
Diabetes    57 (33.93) 13 (21.31)    0.07
Hypertension 106 (63.10) 27 (44.26)    0.01
Dyslipidaemia    56 (33.33) 17 (27.87)    0.43
Arrhythmia    29 (17.26) 13 (21.31)    0.49
Old CVA    51 (30.36)    5 (8.20)    0.00
Cancer    10 (5.95)    3 (4.92)    0.71

Table 1. Characteristics of acute ischemic stroke patients who received alteplase and those who were excluded from
alteplase (non-treatment group)

Factors Number of patients Percentage

Uncertainty of onset time or wake-up stroke                 24     14.28
Delay in hospital process                    4        2.38
Absolute contraindications to alteplase

History of intracranial hemorrhage                    4        2.38
Coagulopathy (anticoagulant therapy)                    4        2.38
Active internal bleeding (gastrointestinal bleeding)                    1        0.59
Cerebrovascular accident within three months                 10        5.95

Relative contraindications to alteplase
Large area of infarction                    6        3.57
Seizure at onset                    4        2.38
Myocardial infarction within three months                    1        0.59
External bleeding                    1        0.59

Severity of disease
NIHSS score <4                 59     35.12
Improving symptoms                 36     21.43
NIHSS score >18                    1        0.59

Other reasons
Patients or family members refused consent                 11        6.54
Delay in hospital process                    4        2.38
Terminal stage patients                    2        1.18

Table 2. The reasons for exclusion of 168 patients from alteplase

who present with mild signs of stroke could deteriorate to a
more severe disability or death(14,15). Nevertheless, the
randomized controlled trial study of administering rt-PA in
mild symptom ischemic stroke patients did not show a
significant benefit but increased the risk of bleeding(16). In the

present study, there were only 59 patients who presented
with mild symptoms, and results showed the improvement
of the total NIHSS score before discharge from the hospital
in the non-treatment group. However, the patients who
scored less than eight were also significantly excluded to the
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non-treatment group (from univariate and multivariate
analysis). A similar finding was reported in Spain, where
patients with an NIHSS score less than eight had a lower rate
of alteplase than other groups(10). However, we limited this
to subgroup analysis between the group of the NIHSS less
than four and the NIHSS of four to seven. The significance of
the NHISS score zero to seven group may result from the
patients with an NIHSS score of less than four. The further
subgroup analysis and the focus on the outcome of NIHSS
scores between 4 and 7 should be followed-up.

The second reason that prevented patients from
alteplase was that they had a contraindication to rt-PA.
Nineteen of thirty-one were excluded because they had
absolute contraindication and 12 patients had a relative
contraindication to rt-PA. Six patients did not received
rt-PA because of a large ischemic area. The large area of
infarction size can increase the risk of bleeding from
rt-PA therapy. The study of early ischemic changes (EICs)
on CT, showed that patients have a higher risk of bleeding
when received rt-PA in the ischemic lesion involving
over one-third of the middle cerebral artery territory, but
this had no statistical significance(17). For current practice,
even though large areas of infarction are not included in
absolute contraindication, the present large area of clear
hypoattenuation is not recommended for rt-PA therapy(18).

Four patients who had a seizure at the onset were
excluded from alteplase. This is because their symptoms
could result from postictal Todd’s paralysis(19,20). Previous
studies argued that the risk of bleeding in this group is very
low(21-23). There is also not enough evidence of negative

outcomes in the use of alteplase in this group of patients(24).
The American Heart Association and American Stroke
Association proposed that alteplase is reasonable for patients
who have a seizure at onset of stroke(18). However, seizure at
the onset is still classified in a relative contraindication.

The third reason for not receiving alteplase therapy
is because of a wake-up stroke or uncertain onset time.
Despite providing an onset within 4.5 hours, some patients
and their family cannot give an exact time of onset. Wake-up
stroke patients are mostly excluded from eligibility since it is
difficult to know the precise onset time(25). The evidence
from neuroimaging is now used to evaluate the management
of wake-up stroke or stroke with unknown onset time(26-28).
A study assumed that wake-up stroke may occur just before
time of wake up because there are not differences between
the CT images of wake-up stroke patients and patients who
knew an exact onset time of less than three hours(29). A study
using magnetic resonance imaging (MRI) can differentiate
early strokes from strokes with an onset of over three or six
hours(18,25). Though using the diffusion weight imaging from
MRI, patients who present with fluid-attenuated inversion
recovery are more likely to have an early stroke which can be
a candidate for alteplase(25,26).

Conclusion
Barriers to the thrombolytic drug in acute ischemic

stroke in Thai patients were if they had mild or improved
symptoms, relative contraindication to alteplase and uncertain
onset times. In order to increase the rate of intravenous
alteplase, the revision of the role of alteplase in those with

Patient characteristics                          Univariate                                                               Multivariate

OR p-value 95% CI OR p-value 95% CI

Male 1.74    0.07 0.97 to 3.15
Mode of arrival

Walk-in 2    0.15 0.77 to 5.19
EMS Ref    Ref
Transfer 1.024    0.96 0.38 to 2.74

Onset to door time >180 min 1.91    0.17 0.75 to 4.86 4.32    0.01 1.36 to 13.64
NIHSS score at admission

0 to 7 Ref
8 to 14 0.16 <0.001 0.07 to 0.35 0.31    0.03 0.18 to 0.86
15 to 42 0.12 <0.001 0.05 to 0.26 0.71    0.54 0.24 to 2.12

GCS at admission, %
8 to 12 0.4    0.036 0.17 to 0.94 2.27    0.248 0.56 to 9.15
13 to 15 Ref    Ref

Comorbidities
Diabetes 1.89    0.07 0.95 to 3.78
Hypertension 2.15    0.01 1.18 to 3.90 4.05    0.001 1.77 to 9.25
Dyslipidaemia 1.29    0.43 0.68 to 2.46
Arrhythmia 0.77    0.49 0.37 to 1.60
Old CVA 4.88    0.001 1.85 to 12.90 8.97 <0.001 2.72 to 29.61
Cancer 1.22    0.77 0.32 to 4.60

Table 3. The association between the characteristics of ischemic stroke patients and the non-treatment with alteplase
group
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mild symptoms, seizure at the onset of stroke and wake-up
stroke or stroke with an uncertain time of onset should be
considered. The use of neuroimaging or a tissue clock can be
helpful to select an eligible case for alteplase.

What is already known in this topic?
The alteplase given within 4.5 hour of the onset of

acute stroke are widely used as the standard treatment.
However, in practice, some patients have not received this
treatment because of some reasons such as the patients have
contraindication of alteplase and other reasons that were not
known at the time.

What this study adds?
This study demonstrated that mild symptom of

acute stroke or improved symptoms, relative contraindication
to alteplase and uncertain onset times were the barriers of
thrombolytic drug in acute ischemic stroke in Thai patients.
Some special situation such as wake up stroke should be
considered for given alteplace by using special imaging.
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  ⌫  

       ⌫    ⌫

 ⌫     
⌫⌦⌫

   ⌫⌫  
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