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Objective: To evaluate the factors associated with poor treatment outcomes of acute ischemic stroke after intravenous recombinant
tissue plasminogen activator (rt-PA) therapy from 7 hospitals in Northeastern Thailand.

Materials and Methods: The present study was a retrospective analytical study. Data were obtained from medical records of acute
ischemic stroke patients who reached hospital within 4.5 hours after onset and received rt-PA during 2008 May to 2012 April. The
authors evaluated time and process to access hospital, duration of treatment process, and factor associated with good and poor
clinical outcomes.

Results: During the study period, 778 patients met the study criteria. Mean onset-to-door time was 1.85+1.05 hours. Previous
visiting medical center unavailable for rt-PA made patients delay reaching hospitals (OR 1.62 (95% CI 1.28 to 2.04), p-value <0.001).
Mean onset-to-needle time was 3.08+1.11 hours. Factors leading to poor outcome were atrial fibrillation (AF) (OR 2.38 (95% CI
1.33 to 4.23), p-value = 0.003) and onset-to-needle time more than 180 minutes (OR 14.78 (95% CI 7.91 to 27.62), p-value <0.001).

Conclusion: Patients came to hospital late because of previously visiting medical centers where rt-PA-was unavailable. Atrial
fibrillation and onset-to-needle time more than 180 minutes associated to poor outcome.
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The gold standard for treatment of acute ischemic
stroke is intravenous recombinant tissue plasminogen
activator (rt-PA) within 4.5 hours from onset of symptoms.
In 2008, stroke fast track system was initiated in Thailand
including Srinagarind hospital, Khon Kaen by giving public
information and referral development.

There is previous study in Srinagarind Hospital at
the beginning of rt-PA era from 1 May 2008 to 31 July 2010.
The stroke fast track system was initially set up showing
that 75 patients had stroke onset symptoms within 4.5 hours
then were given the thrombolysis agent, the mean onset-to-
door time was 109 minutes and the mean door-to-needle time
was 42 minutes (20 to 67 minutes)(1). Other data in Thailand
showing no difference in the mean door-to-needle time while

the mean onset-to-door time were shorter at 65.2 minutes(2).
The study in China showed that factors influencing early
healthcare visits were their underlying diseases such as atrial
fibrillation and coronary artery disease, alteration of
consciousness, ambulance service(3). The factors causing late
healthcare visit consisted of diabetes mellitus, stroke onset
at home, clinic visit after onset. Thrombolytic therapy
administration within 90 minutes of onset-to-needle time
showed better outcome(3). Therefore, the present study aimed
to evaluate time and process to access hospital, duration of
treatment process, and factor associated with good and poor
clinical outcomes.

Materials and Methods
The present study was a multicenter retrospective

analytical study, conducted at Srinagarind Hospital, Khon
Kaen University and other six hospitals in the service area of
Public Health section 7 and 8 in Northeastern Thailand;
Chumpae Hospital, Ubon Ratchathani Hospital, Nakhon
Phanom Hospital, Chaiyaphum Hospital, Kalasin Hospital,
and Nakhon Ratchasima Hospital. The study period was
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between May 2008 and April 2012. The inclusion criteria
included adult patients diagnosed as acute ischemic stroke
who received rt-PA treatment. Those with incomplete data
were excluded.

Baseline characteristics and stroke outcomes of
all eligible patients were evaluated from the medical record,
including the NIH Stroke Scale (NIHSS), modified Rankin
Scale (mRS) and Barthel’s index (BI). Good outcome was
defined as NIHSS 0 to 6 or mRS 0 to 1 at discharge day(4).

Statistical analysis
The present study was an analytical study. All

information including demographic data, clinical presentation,
transportation, time taken in each step, severity of stroke,
treatment outcome, complications and mortality rate were
recorded. Data were presented in percentage and mean. Chi-
square test or Fisher’s exact test was used for comparison of
categorical variables and logistic regression for multiple
variables. All statistical analyses were computed by the
STATA software version 10.0 (College Station, Texas, USA).

Results
During the study period, 807 patients met the study

criteria. Of those, 35 patients were excluded due to
incomplete data. There remained 772 patients for analysis.
The average age was 63+13.2 years. The data showed that
most common presentations were motor weakness, facial
palsy, and dysarthria, respectively. Other characteristic data
were shown in Table 1. Factor causing late arrival was previous
visit to an rt-PA unavailable medical center (OR 1.62 (95%
CI 1.28 to 2.04), p<0.001) (Table 2). The data were collected
about processing time from stroke symptoms until rt-PA
administration showed that mean onset-to-door time was
1.85+1.05 hours, mean door-to-CT time was 0.39+0.40
hours, mean CT-to-needle time was 0.91+0.57 hours, mean
door-to-needle time was 1.30+0.68 hours, and mean onset-
to-needle time was 3.08+1.11 hours. The different times of
the day could provide fast services similarly (Table 3). The
outcome of treatment was good outcome at 65.44%. The
underlying factors of patients that affected on treatment were
atrial fibrillation (OR 2.38 (95% CI 1.33 to 4.23), p-value =
0.006) and thrombolytic treatment after 180 minutes (OR
14.78 (95% CI 7.91 to 27.62), p-value <0.001) (Table 4).

Discussion
The mean onset-to-door time was 110 minutes as

indistinguishable as the previous study in Srinagarind Hospital
from 2008 to 2010 at 109 minutes which was still slower
than other hospital at 65.2 minutes(2). Factors involved with
delayed reaching time for rt-PA was previously visiting an
unavailable thrombolytic agent’s hospital. Symptoms such
as hemiparesis, facial drooping, speech difficulty, numbness
and alteration of consciousness were main reasons for
relatives to bring patients to the hospitals. However, some
symptoms usually occurred among elderly patients such as
dizziness, gait disturbance, and headache which possibly
were ignored by their relatives causing late arrival. Moreover,

Factors n (%)

Male 420 (54.4)
Hypertension 378 (48.96)
Dyslipidemia 137 (11.77)
Diabetes mellitus 163 (21.14)
Coronary artery disease 52 (6.74)
Congestive heart failure 11 (2.61)
Atrial fibrillation 177 (22.96)
Valvular heart disease 63 (8.17)
Peripheral arterial disease 2 (0.48)
Transient ischemic attack (TIA) 18 (2.33)
Prior ischemic stroke 118 (15.45)
Smoking 281 (36.43)
Previous antiplatelet therapy 102 (13.19)
Previous statins use 83 (10.74)

Clinical presentations n (%)

Motor weakness 363 (88.32)
Facial palsy 19 (4.62)
Dysarthria 13 (3.16)
Aphasia 9 (2.18)
Sensory deficit 4 (0.97)
Alteration of consciousness 3 (0.73)

Stroke subtypes n (%)

Lacunar stroke 238 (33.47)
Large arterial disease 197 (27.70)
Cardioembolic stroke 146 (20.53)
Others determined 126 (17.72)
Undetermined 4 (0.58)

Stroke score Mean (SD)

At onset NIHSS 2.46 (5.64)
At onset mRS 13.91 (1.22)
At onset BI 45.90 (50.62)
At 24 hr NIHSS 8.18 (17.83)
At discharge day NIHSS 7.77 (6.59)
At discharge day mRS 2.55 (1.91)
At discharge day BI 64.34 (59.39)

Table 1. Baseline characteristic of patients

these symptoms could present as early arrival but may be
missed a diagnosis for thrombolytic treatment by physician.

The processing time from stroke symptoms until
rt-PA administration showed that different times of the day
could provide fast services similarly. The processing time
from arrival at the hospital until CT brain scan was 23.4
minutes. However, the processing time from CT brain to
thrombolytic treatment was considerably long at 54.6 minutes
due to the delay of transferring the patient to the x-ray room
and ward, waiting time for blood tests and specialist
consultation.

For severity of ischemic stroke, the overall severity
was moderate. The outcome of treatment was good outcome
at 65.44% compared to the previous study showing at 47%
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of good outcome(5). Considering the underlying factors of
patients that affected treatment, it was found that atrial
fibrillation and time to thrombolytic treatment. Atrial
fibrillation is associated with poor outcome as shown in
previous studies(6). This condition was preventable with
proper treatment before strokes occur.

In conclusion, treatment of acute ischemic stroke
by intravenous rt-PA in the present study has good outcome
albeit with similar complications as compared with previous
studies. However, many patients came to hospital later
than in previous studies because of previously having visited
rt-PA was unavailable at the medical center. Atrial fibrillation
and onset-to-needle time more than 180 minutes leaded to
poor outcome.

What is already known on this topic?
An intravenous recombinant tissue plasminogen

activator (rt-PA) therapy is beneficial in acute ischemic stroke
patients showed by several studies including several Thai
studies. However, there is limited data on the reason for late
presentation and factor associated with poor clinical outcomes
in multicenter study.

What this study adds?
Patients came late to hospital because of previously

visiting facility where (rt-PA) was unavailable. Atrial
fibrillation and onset-to-needle time more than 180 minutes
leaded to poor clinical outcome.
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