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The standard treatment for acute ischemic stroke is thrombolytic therapy. There is limited data on prognostic factors of acute stroke
with thrombolytic therapy particularly in Asian population. Acute ischemic stroke patients who were treated with thrombolytic
therapy at Srinagarind Hospital between May 2008 and July 2010 were included. Factors associated with Barthel index more than
80 were studied by multiple logistic regression analysis. There were 75 patients included in the study. The mean NIHSS scores
before treatment and at 3 months were 9.16 + 4.82 and 3.83 + 4.00, respectively, and median Barthel index at 3 months was 86. Only
significant predictor for having Barthel index more than 80 points at 3 months was age (adjusted odds ratio 0.929, 95% confidence
interval 0.874, 0.988). Four patients developed intracranial hemorrhage after the treatment (5%), and two died (2.6%). In conclusion,

age predicts Barthel index in acute stroke patients with rt-PA treatment.

1. Introduction

Acute ischemic stroke is the most common neurological
disease and the third leading cause of death in Thailand
[1, 2]. The sequel is catastrophic for patient and caregivers
and causes economic burden for the country. Approximately
200,000 Thai patients were diagnosed with stroke yearly but
less than one percent received thrombolytic therapy in time
[3].

Thrombolysis with the intravenous recombinant tissue-
type plasminogen activator (rt-PA) is now the standard of
care for AIS patient with onset of stroke less than 4.5 hours
[4,5]. Male gender was shown to be a predictor in acute stroke
patients who received rt-PA [6]. There is limited data on
prognostic factors particularly in Asian population. Here, we

reported the predictor for functional outcomes of acute stroke
in the stroke referral system in Northeast Thailand.

2. Stroke Referral System

Srinagarind hospital is a 900-bed university hospital situated
in Khon Kaen province, the central part of Northeastern
Thailand. It served as a referral center for all provinces in this
region. The stroke fast track program was initiated in 2007,
and the referral system was complete in January 2008. The
stroke network cover 63 primary or community (30 to 90
beds), 4 secondary (120 beds), and 1 tertiary (500 beds) hospi-
tals in 4 provinces including Khon Kaen, Roi Et, Mahasara-
kam, and Kalasin. Nevertheless, other hospitals in nearby
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TABLE 1: Baseline characteristics of the subjects in the study compared to Chulalongkorn hospital series and NINDS study.
This study Chulalongkorn [7] NINDS study [8]

Age (mean + SD) 64.60 + 12.66 65.5+12 68 +11
Asian race (%) 100% 100% 0.01%
Male 52% 38% 58%
SBP (mmHg) 140.70 + 22.84 149 + 28 155+ 22
DBP (mmHg) 79.41 + 16.64 85+ 14 85+13
Initial plasma glucose (mg/dL) 134 + 46 120 + 49 149 +71
NIHSS score 9 (1-24) 20 (9-32) 14 (1-37)
Underlying diseases Not available Not available

Diabetes mellitus 25 (33%)

Hypertension 35 (46%)

Dyslipidemia 15 (20%)

Atrial fibrillation 16 (21%)
Smoking 38 (50%)
Previous stroke 8 (10%)

Note. NIHSS: National Institute Health Stroke Scale.

TaBLE 2: Clinical characters of acute stroke patients with intra-
venous recombinant tissue-type plasminogen activator (rt-PA)
treatment by Barthel index less than or equal to 80 or more at 3
months after treatment.

TABLE 3: Factors associated with having Barthel index more than
80 points at 3 months by univariate and multiple logistic regression
analysis.

Factors Univariate !ogistic Multiple IQgistic
regression regression

Age 0.944 (0.898, 0.993) 0.929 (0.874, 0.988)
Male gender 1.727 (0.630, 4.735) 0.502 (0.056, 4.468)
Diabetes 0.580 (0.213, 1.585) 0.745 (0.181, 3.068)
Hypertension 0.593 (0.222, 1.587) 0.585 (0.167, 2.051)
Dyslipidemia 1.613 (0.490, 5.312) 1.476 (0.308, 7.070)
Smoking 0.476 (0.174, 1.304) 0.168 (0.017, 1.649)
NIHSS score 0.943 (0.850, 1.046) 0.906 (0.800, 1.026)

Barthel index  Barthel index
Variables <80 >80 P value
N =27 N =41
Median age 71 (48-87) 65 (27-78) 0.030
Male gender, N 18 (66.67) 22(53.67)  0.286
Median GCS 15 (11-15) 15 (9-15) 0.540
Diabetes, N 12 (44.44) 13 (31.71) 0.286
Hypertension, N 16 (59.26) 19 (46.34) 0.297
Dyslipidemia, N 5 (18.52) 11 (26.83) 0.429
Atrial fibrillation, N 8(29.63) 8 (19.51) 0.336
Smoking, N 18 (66.67) 20 (48.78) 0.146
Median NIHSS 8 (4-24) 9 (1-19) 0377
Median SBP mmHg 137 (90-193) 137 (90-190)  0.380
Median DBP mmHg 78 (60-109) 80 (50-120)  0.374
Median glucose, mg/dL 90 (15-240) 120 (15-240) 0.195

Note. Data presented as median (range) or number (%); GCS: Glasgow Coma
Scale; NIHSS: The National Institutes of Health Stroke Scale; SBP: systolic
blood pressure; DBP: diastolic blood pressure.

provinces can refer the stroke patients to our hospital if the
arrival time is less than 4.5 hours.

3. Materials and Methods

We enrolled all consecutive patients diagnosed as acute
ischemic stroke or transient ischemic attack who treated at
the stroke fast track program, Srinagarind hospital. The study
duration was 1 May 2008 to 31 July 2010. Medical records of
eligible patients were studied. Baseline characteristics, door-
to-needle time (time from the patient’s arrival in the emer-
gency room to intravenous rt-PA), onset-to-treatment time
(OTT), The National Institute Health Stroke Scale (NIHSS)
score, Barthel index (0-100 points), physical signs, laboratory

Note. NIHSS: The National Institutes of Health Stroke Scale.

results, and clinical outcomes after therapy and three months
were recorded.

Descriptive statistics were used to describe baseline char-
acteristics and the Barthel index, and paired ¢-test was used to
test the differences of the NIHSS score before and after treat-
ment. Predictors for having Barthel index at 3 months more
than 80 points were executed by multiple logistic regression
analysis. Potential clinical factors and factors with univariate
P value less than 0.20 were included in the final model. Ethics
approval was provided by Ethic Committee of Medicine
Faculty, Khon Kaen University, under the respect of Helsinki
Declaration.

4. Results

There were 626 acute stroke patients presented to our emer-
gency department during study period. Of those, 155 patients
(24.76%) were started on the stroke fast track program, and 75
patients (48.39%) were eligible for intravenous thrombolytic
therapy. Reasons for not giving thrombolysis are unclear
onset, arrival time after stroke onset more than 4.5 hours,
no written consent from relatives, and contraindication to
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TaBLE 4: Comparison of main outcomes among studies.

NINDS [8] Chulalongkorn [7] Thammasat [9] Present study
IV rt-PA rate (%) N/A 2 21 11
Mean NIHSS score 14 20 15 9
Mean door-to-needle time (min) N/A 70 54 42
Mean onset-to-treatment time (min) N/A 137.7 160 109
Symptomatic intracerebral hemorrhage 6.4 5.9 2 5

Note. N/A: not available; rt-PA: intravenous recombinant tissue-type plasminogen activator (rt-PA); NIHSS: The National Institutes of Health Stroke Scale.

rt-PA treatment. Baseline characteristics of all patients are
compared with a study from Chulalongkorn hospital and the
NINDS study (Table 1). Most clinical variables were compa-
rable to the other two studies except the low rate of Asian
patients in the NINDS study.

The majority of patients had normal brain CT scan (53%),
and 13% of patients had right cerebral artery infarction from
the brain scan. The standard dose of rt-PA (0.9 mg/kg) was
delivered to 67 cases, while the remaining 8 cases received
lower dose at 0.6 mg/kg due to older age (age more than 80
years). The mean arrival time after stroke onset and door-
to-needle time was 109 minutes (ranged 43-175 min) and 42
minutes (ranged 20-67 min), respectively.

The NIHSS score was dramatically improved after throm-
bolytic therapy. The mean NIHSS score decreased from 9.16 +
4.82 prior to treatment to 3.83 + 4.00 at 3-month followup
(P value <0.001). The median Barthel index, which is used to
evaluate patient’s function of daily activity, was 86 points at
3-month followup. Only 69 patients had Barthel index values
at 3 months. Of those, 41 patients (60.29%) had Barthel index
more than 80. Clinical features of patients with Barthel index
more than or equal to 80 and less were shown on Table 2.
The median age in a group with Barthel index more than 80
was significantly lower than another group. After adjusted by
other factors, only significant predictor for having Barthel
index more than 80 points at 3 months was age (adjusted odds
ratio 0.929, 95% confidence interval 0.874, 0.988), Table 3.

Bleeding was found in 9 patients (12%). Five patients
(6.67%) had bleeding at other sites, and four patients (5.33%)
developed intracerebral hemorrhage. Two patients (2.66%)
died from intracerebral hemorrhage.

5. Discussion

Less than 1% of stroke patients in developing countries
received the standard thrombolytic therapy. The reasons for
not receiving rt-PA include unawareness of the physicians,
the transportation problem and the availability of the drug
[10]. In this study, 11% of acute stroke patients (75 of 626
patients) enrolled to our stroke fast track. Similarly to other
studies [8, 11], rt-PA treatment generally improved both acute
and long term outcomes. The NIHSS score was statistically
improved after the rt-PA treatment. The mean NTHSS score at
baseline in our study was somewhat lower than other studies
from Bangkok area (9 versus 20 and 15) [9, 11]. At 3 months
after treatment, the mean Barthel index was 86 points. The
rates of symptomatic and fatal intracerebral hemorrhage were
comparable to other studies both in Thailand and other

countries. In this study, the door-to-needle time was 42 min-
utes, less than those reported in two studies from Bangkok
(Table 4) [7]. The OTT time of our study was also shorter, in
spite of the fact that patients needed to be transferred from
other hospitals or stroke referral system. This might be due
to the awareness of the stroke referral system and better com-
mute in this region.

Barthel index is used to evaluate functional status of
stroke patients independently in terms of activity daily of life
such as bathing or walking. The highest score is 100 indicating
good functional status [12]. The rt-PA has been shown to
increase number of patients minimally dependent or inde-
pendent by 12% compared to placebo [8]. In this study, those
patients with Barthel index more than 80 had lower median
age (Table 2). By the multivariate logistic regression analysis,
the only predictor for Barthel index more than 80 points at 3
months was age. Increasing age of one year, the likelihood to
have Barthel index more than 80 points at 3 months reduced
by 7%. Some studies found that presence of atrial fibrillation,
diabetes, glucose level, NIHSS score at admission were pre-
dictors of stroke outcomes [13-15]. In a large clinical series,
atrial fibrillation is associated with a worse functional prog-
nosis and higher mortality rate [16]. It was found more
frequent in Barthel index < 80 group (29.6%) than in Barthel
index > 80 group (19.5%). We however did not find these asso-
ciations in our study.

The limitations in this study include retrospective study
design and small number of patients. There were some miss-
ing data due to missing data from the patient chart. Even
though both limitations exist, the significant predictor of
stroke outcome is still found.

Conflict of Interests

The authors declare that they have no conflict of interests.

Acknowledgment

The authors thank all the staff who cared for the stroke pa-
tients and Khon Kaen University Publication Clinic, Research
and Technology Transfer Affairs, Khon Kaen University for
their assistance.

References
[1] “Stroke epidemiological data of nine Asian countries. Asian

acute stroke advisory panel (AASAP), Journal of the Medical
Association of Thailand, vol. 83, no. 1, pp. 1-7, 2000.



(2]
(3]

(4]

(5]

(8]

(10]

(11]

(12]

(14

(15]

(16]

N. Poungvarin, “Burden of stroke in Thailand,” International
Journal of Stroke, vol. 2, no. 2, pp. 127-128, 2007.

“Statistics of cerebrovascular patients in Thailand 2000-2010,”
Bureau of Non-Communicable Disease, 2012, http://thaincd.com/
information-statistic/non-communicable-disease-data.php.

J. M. Wardlaw, V. Murray, E. Berge, and G.J. del Zoppo, “Throm-
bolysis for acute ischaemic stroke,” The Cochrane Database of
Systematic Reviews, no. 4, Article ID CD000213, 2009.

W. Hacke, M. Kaste, E. Bluhmki et al., “Thrombolysis with
alteplase 3 to 4.5 hours after acute ischemic stroke,” The New
England Journal of Medicine, vol. 359, no. 13, pp. 1317-1329, 2008.
M. S. Elkind, S. Prabhakaran, J. Pittman, W. Koroshetz, M.
Jacoby, and K. C. Johnston, “Sex as a predictor of outcomes in
patients treated with thrombolysis for acute stroke,” Neurology,
vol. 68, no. 11, pp. 842-848, 2007.

N. C. Suwanwela, K. Phanthumchinda, and Y. Likitjaroen,
“Thrombolytic therapy in acute ischemic stroke in Asia: the first
prospective evaluation,” Clinical Neurology and Neurosurgery,
vol. 108, no. 6, pp. 549-552, 2006.

The National Institute of Neurological Disorders and Stroke rt-
PA Stroke Study Group, “Tissue plasminogen activator for acute
ischemic stroke,” The New England Journal of Medicine, vol. 333,
no. 24, pp. 1581-1587, 1995.

S. Muengtaweepongsa, P. Dharmasaroja, and U. Kummark,
“Outcomes of intravenous thrombolytic therapy for acute
ischemic stroke with an integrated acute stroke referral net-
work: initial experience of a community-based hospital in a
developing country;” Journal of Stroke and Cerebrovascular Dis-
eases, vol. 21, no. 1, pp. 42-46, 2012.

P. Lloyd-Sherlock, “Stroke in developing countries: epidemi-
ology, impact and policy implications,” Development Policy
Review, vol. 28, no. 6, pp. 693-709, 2010.

N. C. Suwanwela, K. Phanthumchinda, N. Suwanwela, J. Tan-
tivatana, and A. Janchai, “Thrombolytic treatment for acute
ischemic stroke: a 2 year-experience at king Chulalongkorn
memorial hospital,” Journal of the Medical Association of Thai-
land, vol. 84, no. 1, pp. S428-5436, 2001.

E I. Mahoney and D. W. Barthel, “Functional evaluation: the
Barthel index,” Maryland State Medical Journal, vol. 14, pp. 61-
65, 1965.

S.-E Sung, Y.-W. Chen, M.-C. Tseng, C.-T. Ong, and H.-]. Lin,
“Atrial fibrillation predicts good functional outcome following
intravenous tissue plasminogen activator in patients with severe
stroke,” Clinical Neurology and Neurosurgery, vol. 115, no. 7, pp.
892-895, 2013.

M. Arnold, S. Mattle, A. Galimanis et al., “Impact of admission
glucose and diabetes on recanalization and outcome after intra-
arterial thrombolysis for ischaemic stroke,” International Jour-
nal of Stroke, 2012.

S. de Raedt, R. Brouns, A. de Smedt et al., “The sNIHSS-4
predicts outcome in right and left anterior circulation strokes,”
Clinical Neurology and Neurosurgery, vol. 115, pp. 729-731, 2013.
A. Arboix, L. Garcia-Eroles, J. B. Massons, M. Oliveres, R.
Pujades, and C. Targa, “Atrial fibrillation and stroke: clinical
presentation of cardioembolic versus atherothrombotic infarc-
tion,” International Journal of Cardiology, vol. 73, no. 1, pp. 33—
42,2000.

ISRN Neurology


http://thaincd.com/information-statistic/non-communicable-disease-data.php
http://thaincd.com/information-statistic/non-communicable-disease-data.php

