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Background: The combined medications practice of using antithrombotic agents and statins
with or without antihypertensive agents is common in the treatment of acute ischemic stroke in
Nepal. Short-term outcomes of the current practice have been studied. We aim to explore the
predictors of ischemic stroke outcomes at 3 months, with the current combined medications
practice.

Methods: The study population (N=56) included acute ischemic stroke patients treated at the
Neurology Department of the College of Medical Sciences-Teaching Hospital, Chitwan, Nepal,
from May 2014 to August 2014 and followed up at 3 months. Death or disability (modified
Rankin scale >2) was defined as poor outcomes. Multivariate logistic regression analysis
(P<<0.10) using potential variables from bivariate analysis (P=0.20) was adjusted to predict
outcomes at 3 months.

Results: At 3 months, 29 (51.8%) patients were independent, eleven (19.6%) were dependent,
while 16 (28.6%) died. Stroke subtype and baseline National Institute of Health Stroke Scale
(NIHSS) scores were associated with death/disability (27, 48.2%) at 3 months. Regression
analysis showed that large-artery stroke (odds ratio [OR] =284.145, 95% confidence interval
[CI] =5.221-15,465.136, P=0.006), age (OR =1.113, 95% CI =1.002-1.236, P=0.045), and
baseline NIHSS score (OR =1.557,95% CI=1.194-2.032, P=0.001) were significant predictors
of poor outcome at 3 months.

Conclusion: Stroke subtype, age, and baseline NIHSS score are predictors of ischemic
stroke outcomes in Nepalese population treated with the current practice of using combined
antithrombotic and statins with or without antihypertensive agents, and these predictors can be
used for the improvement of selection of patients for the appropriate treatment.
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Introduction

Stroke is the second leading cause of death! and a leading cause of serious long-
term disability.” In Nepal, 2.25% of hospital admitted patients were suffering from
stroke.® Intravenous thrombolysis using recombinant tissue plasminogen activator
(rt-PA) is one of the potential treatments for acute ischemic stroke, which has to be
used within 4.5 hours,* and several predictors influencing its outcomes have been
documented.’ Unfortunately, rt-PA is rarely used in Nepal, with no evidence in lit-
erature from this country. Combined medications (antithrombotic agents and statins
with or without antihypertensive agents) are common in current practice. Based on
this, a study from Nepal has shown admission NIHSS score as a predictor of 7-day
mortality in the intensive care unit (ICU), but failed to determine the long-term
predictors of outcomes.® Another study from the same setting including both ICU
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and inpatients suggests association of NIHSS score and
modified Rankin scale (mRS) with outcomes at 3 months in
treated patients of acute ischemic stroke, but the outcomes
were not predicted using multivariable analysis.” Our study
aims to explore the predictors of ischemic stroke outcomes
at 3 months in treated patients with current practice for first
time in Nepal.

Methods
Subjects

This was a prospective observational study to assess the
predictor of outcomes in acute ischemic stroke patients
treated at the Neurology Department of College of Medical
Sciences-Teaching Hospital, Chitwan, Nepal, from May
2014 to August 2014. Ethical approval was obtained from
the institution, and verbal informed consent was taken from
all participants or their relatives for obtaining information
from admission to follow-up. All ischemic stroke patients
confirmed by computed tomography or magnetic resonance
imaging scan, aged >18 years, mRS >2, NIHSS score >0
were included, and those with intracranial hemorrhage were
excluded. Patients with mRS >2 were only included since
our study required moderate-to-severe stroke patients.

Data collection

Details of demography; vascular risk factors; number of
modifiable vascular risk factors; blood pressure on admission;
laboratory tests, including random blood sugar on admission;
brain imaging, middle cerebral artery (MCA) hypodensity;
and time of onset to first dose of antithrombotic agents were
recorded at the time of admission using a standardized struc-
tured form. Vascular risk factors included a history of previous
stroke, coronary artery disease, hyperlipidemia, hypertension,
diabetes, atrial fibrillation (AF), status of smoking, and alco-
hol consumption. Baseline severity of stroke was assessed
using the NIHSS score,® and mRS was used to assess the
functional disability at 3 months.’ Ischemic stroke subtype
was classified according to the Trial of Org 10172 in Acute
Stroke Treatment (TOAST) criteria as large-artery athero-
sclerosis, cardioembolism, small artery occlusion, stroke of
other determined cause, and stroke of undetermined cause. '
Treatment information included the use of antithrombotic
agents, statins, and antihypertensive agents.

Measurement of outcomes

The primary outcomes were death/disability at 3 months
(90£10 days) after onset of stroke symptoms. Death was
all-cause case fatality. Disability was defined as mRS >2.!!

Patients were followed up by interview/assessment in the
neurology outpatient department clinic or by telephone
interview. The poor outcome was defined as death or
disability (mRS >2), and the good outcome was defined as
independent at 3 months (mRS =2).

Statistical analysis

Differences between two groups were tested using f-test,
Mann—Whitney U test, or y? test where appropriate. Variables
that were potential in the bivariate analyses (P<<0.20) were
entered into multivariate logistic regression analysis (P<<0.10)
to predict the outcome (death/disability) at 3 months. All sta-
tistical analyses were performed with IBM SPSS version 20
(IBM Corporation, Armonk, NY, USA).

Results

Out of 56 patients, 35 (62.5%) were males. The mean age
was 67.04£13.39 years (minimum 22 years and maximum
92 years). Twenty-six patients (46.4%) had small-vessel
stroke followed by 20 (35.7%) with cardioembolic stroke, and
ten (17.9%) with large-artery stroke. Of these, 29 (51.8%)
had MCA hypodensity =33%. Thirty-five (62.5%) patients
had hypertension, and 33 (59%) patients were smokers (cur-
rent and previous). The median (interquartile range) baseline
NIHSS score on admission was 13.5 (6-20). Aspirin alone
as an antithrombotic agent was used in 36 (64%) patients,
while its combination was mostly used with heparin (10,
17.9%). Atorvastatin was the commonest (55, 98.2%) statin
used. Also, antihypertensive agents were used in most cases
(37, 66.1%) (Table 1).

Out of the total 56 patients, 29 (51.8%) patients were
independent, eleven (19.6%) were dependent, and 16
(28.6%) patients died at 3 months. Hence, the total case of
death/disability was 27 (48.2%). Bivariate analysis using
Pearson y” test demonstrated that stroke subtype (P=0.007)
was associated with death/disability at 3 months. Similarly,
Mann—Whitney U test demonstrated that baseline NIHSS
score (P<<0.001) was associated with death/disability at
3 months. Of those who had poor outcomes (death/disability)
(n=27) at 3 months, 12 (44.4%) had cardioembolic stroke,
followed by eight (29.6%) patients with large-artery stroke,
and seven (25.9%) with a small-vessel stroke. The median
baseline NIHSS score of patients with poor outcome was
20, which was 12 scores more than those who did not have
a poor outcome (Table 2).

The association of stroke subtype with baseline NIHSS
score on admission was statistically significant at P=0.024.
NIHSS onadmission was higher in larger-artery (NIHSS =17.0)
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Table | Baseline characteristics

Table 2 Association of baseline variables with outcome measure

Characteristics (N=56) n (%)
Sex

Male 35 (62.5)

Female 21 (37.5)
Age (years)® 67.04£13.39
Systolic blood pressure (mmHg)* 153.08+35.89
Diastolic blood pressure (mmHg)* 91.04£16.62
Temperature (°F)° 98 (98-98)
Stroke subtype

Large artery 10 (17.9)

Cardioembolic 20 (35.7)

Small vessel 26 (46.4)
MCA hypodensity

None 7(12.5)

=33% 29 (51.8)

>33% 20 (35.7)
Previous stroke 8 (14.3)
Coronary artery disease 2 (3.6)
Hyperlipidemia 4(7.1)
Hypertension 35 (62.5)
Diabetes 8 (14.3)
Atrial fibrillation 12 (21.4)
Smoking

Current smoker 17 (30.4)

Previous smoker 16 (28.6)

None 23 (41.1)
Alcohol consumption 20 (35.7)
Baseline NIHSS score® 13.5 (6-20)
Hemoglobin (g/dL)* 12.69+2.26
Blood glucose level (mg/dL)® 110.80 (96.93—-134.83)
High-density lipoprotein (mg/dL)? 34.90+8.77
Low-density lipoprotein (mg/dL)* 88.06+33.95
Very low density lipoprotein (mg/dL)® 17.19 (13.3-26.1)
Total cholesterol (mg/dL)* 142.28+35.60
Triglyceride (mg/dL)® 89.80 (66.5-130.5)
Antithrombotic time (h)® 22 (12-36)
Antithrombotic agents

Aspirin 36 (64.3)

Nicoumalone I (1.8)

Clopidogrel I (1.8)

Aspirin plus nicoumalone 5(8.9)

Aspirin plus clopidogrel I (1.8)

Aspirin plus heparin 10 (17.9)

Aspirin plus warfarin I (1.8)

Nicoumalone plus heparin I (1.8)
Statins

Atorvastatin 55 (98.2)

Rosuvastatin I (1.8)
Antihypertensive agents 37 (66.1)
Number of modifiable risk factors

None I (1.8)

One 13 (23.2)

Two 18 (32.1)

Three 17 (30.4)

Four 6 (10.7)

Five I (1.8)

Notes: *Mean * SD; *median (IQR).

Abbreviations: IQR, interquartile range; MCA, middle cerebral artery; NIHSS,

National Institutes of Health Stroke Scale; SD, standard deviation.

Characteristics Death/disability P-value
No, n (%) Yes, n (%)

Sex

Male I15(51.7) 20 (74.1) 0.147
Stroke subtype

Large artery 2 (6.9) 8 (29.6) 0.007*

Cardioembolic 8 (27.6) 12 (44.4)

Small vessel 19 (65.5) 7 (25.9)
Previous stroke*

Yes 2(6.9) 6(22.2) 0.137
CAD®

Yes 2(6.9) 0 0.492
Hyperlipidemia®

Yes 3(10.3) I 3.7) 0.612
Hypertension

Yes 17 (58.6) 18 (66.7) 0.730
Diabetes®

Yes 4(13.8) 4(14.8) 1.000
Atrial fibrillation

Yes 4(13.8) 8 (29.6) 0.264
Smoking status

No 12 (41.4) I'l (40.7) 0.686

Current smoker 10 (34.5) 7 (25.9)

Previous smoker 7 (24.1) 9 (33.3)
Alcohol consumption

Yes 7 (24.1) 13 (48.1) 0.111
Antihypertensive

Yes 18 (62.1) 19 (70.4) 0.709
Age (years)® 64.17 70.11 0.097
Systolic blood pressure (mmHg)®  149.6 156.30 0.507
Diastolic blood pressure (mmHg)® 87.92 93.93 0.196
Hemoglobin (g/dL)° 12.49 12.92 0.483
Temperature (°F)° 98 98 0.361
Blood glucose level (mg/dL)* 110.30 111.30 0.688
Antithrombotic time (h)* 23 20 0.614
Baseline NIHSS score® 8.0 20.0 <0.001**
High-density lipoprotein® 36.74 32.25 0.117
Low-density lipoprotein® 85.07 92.36 0517
Very low density lipoprotein® 17.90 16.77 0.471
Total cholesterol® 143.39 140.69 0.819
Triglyceride® 89.80 83.85 0.471

Notes: “Fischer exact x2% "mean; “median; *significant at P<<0.05; **significant at

P<0.001.

Abbreviations: CAD, coronary artery disease; NIHSS, National Institutes of Health

Stroke Scale.

and cardioembolic (NIHSS =17.5) stroke subtype, but lower
(NIHSS =9.0) in the small-vessel subtype.
Multiple logistic regression using the potential variables

(sex, stroke subtype, previous stroke, alcohol consumption,

age, and baseline NIHSS score) from bivariate analysis

(P=0.20) was adjusted to predict outcomes at 3 months.

A model with three statistically significant exploratory

variables, which included large-artery stroke subtype, age,

and baseline NIHSS score on admission, was obtained to

predict poor outcome (death/disability at 3 months).
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An increase in age (P=0.045) by 1 year and baseline
NIHSS score (P=0.001) by one unit increase the odds of
poor outcome by 1.113 and 1.557 times, respectively. The
model also demonstrates that patients with large-artery stroke
have 284.145 times higher odds of poor outcome than those
with small-vessel stroke at P=0.006. Similarly, those with
cardioembolic stroke have 1.434 times higher odds of poor
outcome than small-vessel stroke, but it is not statistically
significant (Table 3).

Discussion

Our study showed that 26 (46.4%) patients had a small-vessel
stroke (lacunar), followed by 20 (35.7%) with cardioembolic
stroke, and ten (17.9%) with large-artery stroke. A study in
a similar setting showed slightly lower incidence of lacunar
stroke (40%), but slightly higher incidence of large-artery
stroke (36%) and cardioembolic ischemic stroke (19%).°
This study included patients only from ICU, where compara-
tively severe patients are treated, but we included patients
from both ICU and neurology ward. In addition to this,
patients with cardioembolic and large-artery stroke had
greater severity based on baseline NIHSS score in our study.
Lower incidence of cardioembolic stroke has been seen in
the People’s Republic of China (7.5%)" and India (14%)."
This suggests that the Nepalese population are more prone
to cardioembolic stroke in comparison to the neighboring
countries. This might be due to undetected paroxysmal AF
(not detected by routine electroencephalogram), rheumatic
heart disease, and untreated atherosclerosis, suggesting an
early intervention of these risk factors associated with car-
dioembolic stroke.

Aspirin as an antithrombotic agent, atorvastatin as an
antihyperlipidemic agent, and antihypertensive agents are
commonly used as the combined medication for the treatment
ofischemic stroke in our study. A similar result was observed
in our previous study in which the combined medications

Table 3 Multiple logistic regression analysis of outcome
measures

Characteristics B (SE) P-value OR (95% CI)

Larger artery 5.649 (2.039) 0.006* 284.145 (5.221-15465.136)
stroke

Cardioembolic 0.360 (0.982) 0.714 1.434 (0.209-9.830)
stroke

Age (years) 0.107 (0.053) 0.045* 1.113 (1.002—-1.236)
Baseline NIHSS 0.443 (0.136) 0.001* 1.557 (1.194-2.032)

score

Note: *Significant at P<0.05.
Abbreviations: Cl, confidence interval; NIHSS, National Institutes of Health Stroke
Scale; OR, odds ratio; SE, standard error.

practice seemed promising and efficacious in the management
of mild-to-moderately severe ischemic stroke.” In our study,
none of the patients was given intravenous rt-PA. Patients often
arrive at hospital beyond the recommended time of treatment
for intravenous rt-PA. In our study, the median antithrom-
botic time was 22 hours (minimum 4 hours and maximum
130 hours). There is no evidence of thrombolysis treatment
using rt-PA in ischemic stroke patients from Nepal.®

In our study, small-vessel stroke was the most common
subtype of stroke, but those with cardioembolic and large-
artery stroke had overall poor outcomes at 3 months.
The higher odds of large-artery stroke with outcome
measurement in regression analysis might be due to small
sample size. An observational study done by Hao et al'
also demonstrated cardioembolic stroke as an independent
predictor of death or disability at 3 months and small vessel
as an independent predictor of good outcomes. A study by
Petty et al'* also demonstrated ischemic stroke subtype as
a significant predictor of both short-term and long-term
outcomes, indicating poor outcomes in cardioembolic and
large-vessel stroke. Furthermore, a study by Ferrari et al'
showed large-artery stroke and cardioembolic stroke as
independent predictors of early deterioration in patients
with a transient ischemic attack or minor ischemic stroke.
Higher portion of brain damage has often been observed in
large-artery and cardioembolic stroke. Also, the estimated
risk of recurrent stroke has been seen higher in large-artery
(18.5%) and cardioembolic stroke (5.3%) in comparison to
small-vessel stroke (1.4%) at 30 days, contributing to the
outcomes of ischemic stroke.!*

Our study showed that the mean age of the study popula-
tion was 67.04%13.39 years. Stroke studies done in Nepalese
population by Dewan and Rana® (67.15£12.58 years) and
Maskey et al'® (65.98+10.69 years) have also shown similar
results. In contrast, several studies in Nepal have reported
lower mean ages.”'”"" This difference might be due to the
difference in the sample size and the fact that patients included
in these studies were younger than those included in our study.
Age was not statistically significant in bivariate analysis, but
the multivariate logistic regression analysis showed age as
a good predictor of ischemic stroke outcomes in our study.
The predictive analysis suggests that a 1-year increase in age
increases the odds of death/disability by 1.113 times. Age has
been known to be a clinically relevant variable that has been
associated with stroke outcome. Several studies have reported
age as a predictor of poor outcomes.?*?* A study also reported
age at the time of the event as an important predictor for early
recovery of stroke.?
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The median (interquartile range) baseline NIHSS score in
our study was 13.5 (6—12), and the median baseline NIHSS
score in those with large-artery and cardioembolic stroke
was similar (17 and 17.5, respectively), whereas for small-
vessel stroke, it was 9. The multiple logistic regressions in
our study showed baseline NIHSS score as a good predic-
tor of death/disability at 3 months. This demonstrates that
an increase in baseline NIHSS score by one unit increases
the odds of death/disability by 1.55 times. A study by Jain
et al*® showed that one point increase in the stroke scale at
baseline increases the likelihood of mortality and worsening
of ambulatory function by 2.3 and three times, respectively.
Studies showed baseline NIHSS score as a predictor of out-
come at discharge following acute hospitalization.?”?* Studies
also reported that baseline NIHSS score is also a predictor
of 7-day outcomes of ischemic stroke.®** Thus, the severity
of stroke might have influenced the overall poor outcome
favoring cardioembolic and large-artery stroke. Our study
was limited to a single center, and there was a variation in
the treatment protocol. Despite these limitations, our study
explored the predictor of long-term stroke outcomes in the
Nepalese setting for the first time.

Conclusion

Stroke subtype, age, and baseline NIHSS score are predictors
of ischemic stroke outcomes in the Nepalese population
treated with current practice using antithrombotic and statins
with or without antihypertensive agents, and these predictors
can be used for the improvement of selection of patients for
the appropriate treatment. Nepalese are more prone to poor
outcome by cardioembolic stroke and large-artery stroke. It is
possible to reduce the burden of stroke by early intervention
of'the risk factors associated with these stroke subtypes such
as 24-hour Holter monitoring to rule out any undetected AF
by electroencephalogram, and taking appropriate measures to
control rheumatic heart disease and atherosclerosis. However,
a large-scale multicenter study is needed to establish this
preliminary evidence.
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