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ABSTRACT

Introduction: Thrombolytic therapy in acute ischemic stroke has been approved for treatment
of acute stroke for past two decades. However, identification of predictors of poor outcome
after the intravenous (IV) alteplase therapy in acute stroke patients is a matter of research.
The present study was conducted with the aim of identifying poor prognostic factors in
patients of acute ischemic stroke patients. Methods: The data of 31 acute stroke patients

treated with alteplase were gathered to identify the factors that were independent predictors
of the poor outcome. Outcome was dichotomized using modified Rankin scale (mRS) score
and National Institutes of Health Stroke Scale (NIHSS) score at 3 months after treatment into
good outcome mRS - 0-2 and poor outcome mRS - 3—6. Predictors of poor outcome were
analyzed. Results: Good outcome (mRS — score 0-2) was seen in 15 (48.4%) patients with
median age of (60) and poor outcome (mRS — score 3—6) was seen in 16 (51.6%) patients
median age of 75 years, which was statistically significant with the P = 0.002. The presence
of risk factors such as hypertension, diabetes, dyslipidemia, smoking, alcohol intake, history
of stroke, coronary artery disease, and rheumatic heart disease among the two groups did not
seem influence outcome. The severity of stroke as assessed by NIHSS score at the time of
presentation was significantly higher among the patients with poor outcome, with P = 0.01.
Conclusion: Advance age and higher NIHSS score at the time of onset of stroke and are the
independent predictors of the poor outcome after thrombolysis with IV alteplase treatment in
acute ischemic stroke patients.
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INTRODUCTION

roke is the leading cause of serious long-term disability

worldwide."! A review of the literature on stroke
reveals that ischemic stroke may account for about 85%
of all strokes.”! Current strategies of acute ischemic stroke
management include intravenous tissue plasminogen
activator (IV-tPA) and endovascular intervention.’! The
thrombolytic therapy in acute ischemic stroke has to be
administered within 4.5 h after symptom onset.) Time from
onset of stroke symptoms to treatment with thrombolysis is
crucial for outcome after ischemic stroke.”) There are various
factors which predict the outcome in acute stroke patients
treated with IV alteplase therapy. The clinical characteristics
of the patient, such as age, gender, severity of stroke, diabetes,
hypertension, and cardiovascular comorbidities, are the known
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risk factors of stroke and predictors of poor outcome in
untreated patients.®

The outcome is also determined by factors such as age,
gender, stroke severity at the time of presentation as assessed
by National Institutes of Health Stroke Scale (NIHSS)
score.[6#]

Alteplase has been approved for treatment of acute stroke
for the past two decades and has shown favorable outcome
in stroke patient.”'”) However, this treatment modality has
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been introduced in our rural medical college only in the last
year. There were studies which have shown higher in-hospital
mortality in acute stroke patient receiving alteplase therapy!"
and various independent predictors of the good outcome after
the IV alteplase therapy in acute stroke patients has also been
characterized.!'>!3!

An extensive review of literature reveals paucity of data on
studies predicting poor outcome after the IV alteplase therapy
in acute stroke patients. Therefore, the objective of the current
analyses was to determine poor prognostic factors after IV
alteplase for acute ischemic stroke patients.

METHODS

Study design and participants

This prospective study was carried out among 31 stroke
patients undergoing thrombolysis at a tertiary care center in
a rural area of North-west India. For establishing inclusion
in the study, all patients identified as presenting to or
referred to emergency department with a suspected stroke
underwent a computed tomography (CT) scan. Out of these
patients, those who had presented within the window period
of 4.5 h and with no intracranial bleed were included in this
study.

The study participants were shifted to the Intensive Care
Unit of hospital and a protocol for thrombolysis was
followed. A follow-up for these patients was established
(as detailed below) for evaluation of poor outcome using
NIHSS scoring.

Details of the procedure

The study participants were thrombolysed with IV-tPA
alteplase, provided free of cost to the patient by the State
Government. Thrombolysis was done with IV-tPA alteplase
after reconstitution as per the manufactures guideline at
a dose of 0.9 mg/kg. Ten percent of total dose was given
intravenously as bolus over 1 min and the rest 90% was given
as infusion with electronic injection perfuser over 1 h. The
patient was monitored during the procedure for any adverse
reaction and complication. Vitals were monitored every
15 min during the procedure followed by every hour for 2 h
and every two hourly for next 24 h.

The data of these patients were entered in a Pro forma for
the purpose of evaluation. The presence of risk factors and
comorbidities were determined for each patient from the data
obtained.

The various risk factors determined were age, gender,
hypertension, diabetes, dyslipidemia, smoking, alcohol,
history of stroke, coronary artery disease (CAD), and
history of rheumatic heart disease (RHD). In addition to
details on risk factors, details regarding the knowledge
about stroke, mean of transportation, treatment patient
taking, time of onset, interventions, etc., were also recorded
in the Pro forma. Prehospital and in-hospital time delay
in management of stroke patients was calculated for each
patient.

Blood pressure, pulse rate, and its character, especially
irregularity of pulse, and blood sugar at the time of
presentation was determined. Mean of transport from the
site of the event to the hospital was determined for each
patient. The time elapsed between deficits to hospital
admission, between hospital admission and CT head,
between hospital admission and thrombolysis, between
deficit and start of thrombolysis, and between hospital
admission and start of thrombolysis were determined for
each patient.

Outcome

Outcome was determined using modified Rankin scale (mRS)
score and NIHSS score at 3 months after treatment. Good
outcome was determined as mRS score 0-2 and poor outcome
as mRS score 3-6.

Statistical analysis
The data summarized as proportions were compared using
Chi-square test and those presented as means were compared
using the unpaired Student’s #-test. The level of significance
was set at the level 5%.

RESuULTS

The study cohort comprised 31 patients (21 males and
10 females). Table 1 compares the risk factors and clinical
character associated with the good and poor outcome. Good
outcome (mRS — score 0-2) was seen in 15 (48.4%) patients
with median age of (60) and poor outcome (mRS — score
3-6) was seen in 16 (51.6%) patients median age of
75 years, which was statistically significant with the
P = 0.002. There were 21 males, 11 (52.4%) had good
outcome and 10 (47.1%) had poor outcome, and out of
10 females, 4 (40%) had poor outcome whereas 6 (60%)
had good outcome. There was not much difference in the
body mass index (BMI) among the two groups with median
BMI of 21.01 in good outcome and 22.3 in poor outcome
group. There was not much difference in the risk factors
such as hypertension, diabetes, dyslipidemia, smoking,
alcohol intake, history of stroke, CAD, and RHD among the
two groups.

The severity of stroke as assessed by NIHSS score at the time
of presentation was significantly higher among the patients
with poor outcome, with P = 0.01.

The basic parameters such as education, awareness,
means of transportation, and blood pressure at the time of
presentation of the patient at hospital was not significantly
different between poor outcome group and good outcome
group.

The mean duration of deficit at the time of presentation to the
hospital from the onset of deficit was 99 min in good outcome
group and 87 min in poor outcome group [Table 2].

Moreover, mean duration of deficit at the time of start of
treatment was 206 min and 202 min in good outcome group
and poor outcome group.
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Table 1: Effect of risk factors and outcome of thrombolysis

Exposure variable Good outcome Poor outcome Total P Statistically significant
Number of patients 15 (48.4) 16 (51.6) 31 (100)
Age, mean (£SD) 59.60 (10.58) 73.19 (11.70) 0.02  Significant
Sex
Male 11 (52.4) 10 (47.6) 21(100)  0.70  Nonsignificant
Female 4 (40) 6 (60) 10 (100)
BMI, mean (£SD) 22.29 (3.14) 22.40 (2.16) - 0.83  Nonsignificant
Blood pressure at the time of presentation, mean (£SD)
SBP 158.27 (31.04)  147.75 (14.57) - 0.42  Nonsignificant
DBP 92.80 (13.35) 90.56 (20.44) - 0.36
History of HTN
No history of HTN 7(41.2) 10 (58.8) 17 (100) 0.46 Nonsignificant
Newly diagnosed 1(100) 0 1 (100)
On treatment 7 (53.8) 6 (46.2) 13 (100)
Details of treatment for HTN
Not applicable 8 (44.4) 10 (55.6) 18 (100)  0.82  Nonsignificant
On regular treatment 4 (50) 4 (50) 8 (100)
On irregular treatment 3 (60) 2 (40) 5(100)
History of DM
No history of DM 12 (54.5) 10 (45.5) 22(100)  0.49 Nonsignificant
Newly diagnosed 1 (50) 1 (50) 2 (100)
On treatment 2 (28.6) 5(71.4) 7 (100)
Details of treatment for HTN
Not applicable 12 (50) 12 (50) 24 (100)  0.52  Nonsignificant
Poor control 2 (66.7) 1(33.3) 3 (100)
AVR 1(25) 3(75) 4 (100)
History of dyslipidemia
Yes 0 1 (100) 1 (100) 0.30  Nonsignificant
No 6 (66.7) 3(33.3) 9 (100)
Not known 9(42.9) 12 (57.1) 21 (100)
On dyslipidemia treatment
Yes 1 (50) 1 (50) 2 (100) 1.00  Nonsignificant
No 14 (48.3) 15 (51.7) 29 (100)
History of smoking
Yes 8(61.5) 5(38.5) 13 (100)  0.29 Nonsignificant
No 7 (38.9) 11 (61.1) 18 (100)
History of alcohol intake
Yes 4 (66.7) 2 (33.3) 6 (100) 0.39  Nonsignificant
No 11 (44) 14 (56) 25 (100)
History of stroke
Yes 0 1 (100) 1 (100) 1.00  Nonsignificant
No 15 (50) 15 (50) 30 (100)
On stroke treatment
Not applicable 15 (50) 15 (50) 30 (100) 1.00 Nonsignificant
Off treatment 0 1 (100) 1 (100)
History of CAD
Yes 1(100) 0 1 (100) 0.48  Nonsignificant
No 14 (46.7) 16 (53.3) 30 (100)
NIHSS, mean (£SD) 8.60 (3.66) 12.31 (4.33) - 0.01  Significant

SD: Standard deviation, CAD: Coronary artery disease, DM: Diabetes mellitus, BMI: Body mass index, SBP: Systolic blood pressure,
DBP: Diastolic blood pressure, HTN: Hypertension, AVR: Arteriovenous ratio, NIHSS: National Institutes of Health Stroke Scale
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Table 2: Effect of time of presentation on outcome of thrombolysis

Exposure variable

Good outcome

Poor outcome P Statistically significant

Duration of deficit presentation; mean (+£SD), min

Duration of deficit to CT head; mean (£SD), min

Duration of presentation to hospital and CT head; mean (+£SD), min
Duration between deficit to start of treatment; mean (=SD), min

99.13 (62.06) 87.69 (64.01) 0.68 Not significant
167.13 (41.41) 141.75(50.16) 0.14  Not significant
47.13 (45.53) 32.19 (24.36)  0.68  Not significant
206.93 (14.74)  202.19(11.88) 0.65 Not significant

SD: Standard deviation, CT: Computed tomography

DISCUSSION

There are various factors which predict the outcome in
acute stroke patients treated with IV alteplase therapy.
The clinical characteristics of patient, such as age, gender,
severity of stroke, diabetes, hypertension, and cardiovascular
comorbidities, are the known risk factors of stroke and
predictors of poor outcome in untreated patients.! In the
present study, we analyzed these risk factors and their
relation with the outcome at 3 months after treatment, in
patients with acute stroke treated with IV alteplase within
4.5 h of onset.

Studies have shown that every 10 years increase in age are
associated with 3.6-fold decrease in the good outcome.!'*!
Our study also found that acute stroke patients with advanced
age have poor outcome at 3 months after thrombolysis with
alteplase. The findings are consistent with studies which
showed that advanced age is an independent factor associated
with the poor outcome.!¥]

The time of treatment from the onset of deficit to start of
treatment was inversely related to the outcome in an earlier
study.') However, we did not find any difference between
the good and poor outcome in our study with respect to
start of treatment. This may be because majority of our
patients were thrombolysed within 3—4 h of stroke onset in
our study.

NIHSS score is a score of severity of the stroke. We have
found that patients with higher NIHSS score at the time of
treatment have poor outcome 3 months after treatment with
IV alteplase therapy. The difference between the good and
poor outcome was statistically significant. These findings
again are consistent with studies that showed that higher
NIHSS score at the time of presentation is associated with
the poor outcome and NIHSS score >16 is associated with
more probability of death or severe disability and score <6
has good prognosis.®

CONCLUSION

From this study, a higher NIHSS score at the time of
onset of stroke and advance age in acute ischemic stroke
patients are independent predictors of poor outcome after
thrombolysis with IV alteplase. Patients with lower NIHSS
score and of young were more likely to be benefited from
therapy.
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