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ABSTRACT

Introduction: Anti-thrombotic, statins and antihypertensive drugs are commonly used for the
management of acute ischemic stroke in Nepal but there is no evidence regarding their efficacy in
our context. This study aims to explore the efficacy of these combined medications (anti-thrombotic,
statins and antihypertensive drugs) in acute ischemic stroke patients for the first time and to assess
the risk factors present in those patients.

Methods: The study was conducted on 37 acute ischemic stroke patients admitted and treated at the
Neurology Department of College of Medical Sciences-Teaching Hospital, Chitwan, Nepal and they
were followed at three months (90£10 days). The initial stroke severity and functional disability were
evaluated at admission and at 3 months using National Institute of Health Stroke Scale (NIHSS) and
Modified Rankin Scale (mRS) respectively. The outcome parameters were functional independence
(mRS<2) and mortality at three months (mRS=6). Frequency distribution, Mann-Whitney U-test and
X* test were performed for statistical analysis.

Results: Out of 37 patients, 27 (73%) were Smoker, 22 (59.5%) had hypertension and 19 (51.4%)
were alcohol consumer. The stroke severity on admission was statistically significant with functional
independence (P=0.003) and mortality (P=0.015) at three month. Similarly, Rankin grade on admission
was statistically significant with functional independence (P=0.001) and mortality (P=0.048) at three
month. At three months, 20 (69%) survived patients were independent while mortality was seen in
eight (21.6%) patients.

Conclusions: The management of acute ischemic stroke with combined anti-thrombotic, statins
and antihypertensive drugs seems promising and efficacious in mild to moderately severe ischemic
stroke.
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INTRODUCTION

Stroke is a second leading cause of death worldwide." available from Asia.* However, burden of stroke in Asia

Among stroke, ischemic stroke is the most common.2 is forecasted to increase.® In Nepal nearly 50,000

In 2005, 16 million people were afflicted with first

ever stroke and 5.7 million died because of the effects Correspondence: Ramesh Sharma Poudel, Hospital Pharmacy,

of stroke.® Reliable statistics about the stroke are not Chitwan Medical College Teaching Hospital, Chitwan, Nepal. Email:
pharmacistsharma23@gmail.com, Phone: +977-9843089582.
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people are afflicted by stroke every year, with 15,000
annual deaths.® Intravenous Alteplase is currently the
only FDA-approved therapy for treatment of patients
with acute ischemic stroke and its use is associated
with the improved outcomes.” Unfortunately, Alteplase
is very rarely used in limited number of hospitals of
Nepal due to its high cost and patients often arrive
at the hospital beyond the standard time required for
the treatment. Combined medications strategy, namely
anti-thrombotic (antiplatelets/anticoagulants), statin
with antihypertensive drugs are commonly used in
the management of acute ischemic stroke. But, there
is no evidence regarding their efficacy in our context.
This study aimed to determine the efficacy of these
combined medications for acute ischemic stroke for the
first time and to assess the risk factors present in those
patients.

METHODS

A hospital-based prospective cross sectional study was
performed on efficacy of combined medications, namely
anti-thrombotic, statin and antihypertensive drugs
in patients with acute ischemic stroke at Neurology
Department of College of Medical Science-Teaching
Hospital (CMS-TH), Chitwan, Nepal. The study was
approved by the ethical committee of the institution,
and a written informed consent was obtained from
each patient or their relatives prior to the study. Acute
ischemic stroke patient who met the inclusion criteria
were included in the study from 25 May 2013 to 25
July 2013 and the same patients were followed at
three months (90 + 10 days). Inclusion criteria includes
acute ischemic age > 18 years, modified Rankin Scale
(mRS)>2, National Institute of Health Stroke Scale
(NIHSS) >0 and should have received at least one dose
of anti-thrombotic and statins. The detailed history,
neurological examination including stroke severity and
functional disability and radiological information were
obtained using semi-structured questionnaire. NIHSS
was used to accesses the stroke severity which had
four categories namely normal (NIHSS=0), mild
(NIHSS =1-7), moderate (NIHSS=7-14) and severe
(NIHSS>15) while mRS was used to accesses the
functional disability. All the patients were given
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antithrombotic drug, statin while antihypertensive drug
(s) was given only for hypertensive patient on the basis
of clinical judgements. Any supportive management was
provided depending on the condition of the patients.
Existence of stroke risk factors that included previous
stroke, Coronary artery disease, Hyperlipidemia,
Hypertension, Diabetes, Atrial fibrillation, Smoking,
and alcohol consumption were noted. On the basis of
efficacy, the outcomes were measured at three months.
The modified Rankin score at three months was used
to generate the two binary outcome variables namely
‘death (MRS =6)" and independence (MRS =0-2). The
functional independency at three months accounted the
percentage of survived patient only.

Mann-Whitney U-test was used to compare the medians
and chi-square test was used to assess the association
at 95% CI. There were few missing data due to the
death of the patient in which case valid percentage was
calculated assigning the total number in that variable
with ‘N’.

RESULTS

Out of 37 patients, 27 (73%) were males. The
age ranged from 32-90 years with mean age of
63.43+16.34. Thirty one (83.3%) patients had first
ever stroke. With respect to risk factors, 27 (73%) were
smoker, followed by 22 (59.5%) had hypertension and
19 (51.4%) were alcohol consumer. On admission, nine
(24.3%) patients had moderate disability (MRS =3), 21
(56.8%) had moderately severe disability (mRS=4)
and seven (18.9%) had severe disability (MRS =5). The
degree of severity was mild (NIHSS=1-7) in 10 (27 %)
patients, moderate (NIHSS =8-14) in 5 (13.5%) patients
and severe (NIHSS=15) in 22 (59.5%) patients. The
onset to first dose antithrombotic time ranged from
3-64 hours. All the patients received Atorvastatin
and antithrombotic drug while18 (48.6%) received
antihypertensive drug(s). At three months, 29(78.4%)
patients were survived and among them eight (27.6%)
patients had no stroke severity (NIHSS=0) (Table 1).
Out of those survived (29), 20 (69%) were functionally
independent at three months (Table 2).
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Table 1. Baseline characteristics.

Characteristics (N=37)
Age (years)

Gender

Previous stroke

CAD
Hyperlipidemia

Hypertension

Diabetes

Atrial fibrillation

Smoking

Alcohol consumption

Rankin grade on admission

Stroke severity on admission

CT scan

MRI

Onset to first dose thrombolytic drug time (hrs)
Door to scan time (hrs)
Scan to first dose thrombolytic drug time (hrs)

Thrombolytic drugs
HMG-CoA reductase inhibitors

Antihypertensive drug

Rankin grade at 3- months

Stroke severity at 3- months (N =29)

Categories

32 to 90 (Mean= 63.43 +16.34)
Male

Female

Yes

No

Yes

No

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Moderate disability (mRS 3)
Moderate severe disability (mRS 4)
Severe disability (mRS 5)
NIHSS 1-7 (Mild)

NIHSS 8-14 (Moderate)
NIHSS =15 (Severe)

Yes

No

Yes

No

3 to 64 hrs

0.5 to 14 hrs

0.3to 117 hrs

Aspirin

Warfarin

Atorvastatin

Yes

No

No symptoms at all (mRS 0)
No significant disability (mRS 1)
Slight disability (mRS 2)
Moderate disability (mRS 3)
Moderate severe disability (mRS 4)
Death (mRS 6)

NIHSS O (Normal)

NIHSS 1-7 (Mild)

NIHSS 8-14 (Moderate)
NIHSS =15 (Severe)

n (%)

37 (100)
27 (73.0)
10 (27.0)
6 (16.2)
31 (83.8)
1(2.7)
36 (97.3)
37 (100)
22 (59.5)
15 (40.5)
5 (13.5)
32 (86.5)
4 (10.8)
33(89.2)
27 (73.0)
10 (27.0)
19 (51.4)
18 (48.6)
9 (24.3)
21 (56.8)
7 (18.9)
10 (27.0)
5 (13.5)
22 (59.5)
36 (97.3)
1(2.7)

7 (18.9)
30 (81.1)
37 (100)
37 (100)
37 (100)
34 (91.9)
3 (8.1)
37 (100)
18 (48.6)
19 (51.4)
4 (10.8)
9 (24.3)
7 (18.9)
5 (13.5)
4(10.8)
8 (21.6)
8 (27.6)
11 (37.9)
8 (27.6)
2 (6.9)
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Table 2. Outcome Variables
Characteristics Categories n (%)
Yes 8 (21.6)
Death at three months
No 29 (78.4)
Independence at three Yes 20 (69.0)
months No 9 (31.0)

The Mann-Whitney U-test (Table 3) showed that there
is no significant association of outcomes variables
at 3-months with age and onset to first dose of
antithrombotic time (Table 3).

Chi-square test showed that death at three months was
significantly associated with Rankin grade (P=0.048)
and stroke severity on admission (P=0.015). Similarly,
independency at three months was also significantly
associated with Rankin grade (P=0.001) and stroke
severity on admission (P=0.003). Though independency
at three months showed trend towards association with
gender, previous stroke and atrial fibrillation, however,
the associations was not statistically significant (Table
4).

Table 3. Comparison of median with outcome variables at 3-months.

Characteristics

antithrombotic time (hrs)

Outcome (N=37)
Death (mRS = 6) at three months

Yes (N=8)  No (N=29)
Age (years) 69.5 67.0
Onset to first dose 19.9 15.7

Independent (MRS 0-2) at three months

P-value Yes (N=20) No (N=18) P-value
0.651 58.0 70.0 0.171
0.335 14.6 18.5 0.660

Table 4. Cross tabulation between categorical variables and outcome variables at three months.

Characteristics

Outcome (N=37)
Death (mRS = 6) at three months

months

Yes-n(%) No-n(%) P-value Yes-n(%) No-n(%) P-value
Gender (Female) 4 (50.0) 6 (20.7) 0.174 2 (10.0) 4 (44.4) 0.056
Previous stroke 0.0 6 (20.7) 0.305 2 (10.0) 4 (44.4) 0.056
CAD 0.0 1(3.4) 1.000 0 1(11.1) 0.310
Hypertension 5 (62.5) 17 (568.6) 1.000 12 (60.0) 5 (565.6) 1.000
Diabetes 2 (25.0) 3 (10.3) 0.292 2 (10.0) 1(11.1) 1.000
Atrial fibrillation 0.0 4 (13.8) 0.557 1 (5.0) 3 (33.3) 0.076
Smoking 5 (62.5) 22 (75.9) 0.655 17 (85.0) 5 (65.6) 0.158
Alcohol 4 (50.0) 15 (61.7) 1.000 12 (60.0) 3 (33.3) 0.245
Rankin grade on admission 0.048* 0.001*
Slight disability 0.0 4 (13.8) 1 (5.0) 0
Moderate disability 0.0 5(17.2) 8 (40.0) 0
Moderately severe disability 5 (62.5) 16 (55.2) 11 (55.0) 5 (55.6)
Severe disability 3 (37.5) 4 (13.8) 0 4 (44.4)
Stroke severity on admission 0.015* 0.003*
NIHSS 1-7 (Mild) 0.0 10 (34.5) 10 (50.0) 0
NIHSS 8-14 (Moderate) 0.0 5(17.2) 4 (20.0) 1(11.1)
NIHSS =15 (Severe) 8 (100.0) 14 (48.3) 6 (30.0) 8 (88.9)

Independent (mRS 0-2) at three

DISCUSSION

In this study, 37 patients with a diagnosis of ischemic
stroke were evaluated. Our study showed that stroke
affected higher number of males than females (73% vs
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27%). Similar results have been reported in previous
studies done in Nepal.>8° A systematic review on sex
differences in stroke epidemiology depicts that genetic
factor, higher blood pressure, ischemic heart disease,
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peripheral artery disease and greater cigarette smoking
are responsible for higher prevalence of stroke in
males than females. Moreover, ovarian estrogens may
protect females from ischemic stroke, at least of the
non-cardioembolic type.’ Our study showed that the
functional improvement after treatment was inferior
in females than males with borderline significance. A
review on sex differences in stroke outcomes concluded
that women have less favorable outcomes after stroke
than men."

The mean age of stroke patients in our study population
was 63.43 years (SD 16.34, range 32-90). Some of the
stroke studies in Nepal have reported low mean ages
such as 58.27 years, 61 years and 59.09 +14.21.8%
2 The patients included in these studies were younger
than in our study. Our finding of 63.43 years compares
well with a study on risk factors at Manipal Teaching
Hospital, Pokhara, Nepal (65.98 years), in which age
range of patients (34-91 years) was comparable with
our study.'®

Smoking is strong risk factor for both ischemic and
haemorrhagic strokes.™ It is an important cause
of atherosclerosis. Longer duration and increased
number of cigarettes smoking has been reported to be
significantly associated with ischemic stroke ."* In our
study, 73% of the subjects had a history of smoking,
indicating smoking as the most common modifiable risk
factor. Most of the previous studies in Nepal have also
suggested smoking as a strong risk factor for stroke.®'°
In contrast, one study reported hypertension as most
common modifiable risk factor.’®

About 59.5% of the subjects in our study had
hypertension (includes hypertension in the past), which
was the second most prevalent risk factor. A study on
stroke prevention and treatment suggested that thereis a
strong association between elevated blood pressure and
stroke.’® Stroke studies in Nepal have reported 61.2%,
47.2% and 40% of the study population with stroke
had hypertension.®>®8 This suggests that hypertension
is also a major risk factor of ischemic stroke in Nepalese
population and treatment of hypertension is important
and might be effective in stroke prevention.

Strong evidence indicates alcoholism and heavy
drinking as being strong risk factor for all stroke
subtypes. Majority of studies have evoked a protective
effect in light or moderate drinkers and an increase
risk in heavy drinkers. Increased level of HDL
cholesterol, reduce platelet aggregation, and lower
plasma fibrinogen concentration is observed in light-
to-moderate drinkers while heavy alcohol consumption
can lead to hypertension, hypercoagulability, reduced
cerebral blood flow, and a greater likelihood of atrial
fibrillation.'® Our study showed that 51.4% patients
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consumed alcohol. It is comparable with several studies
done in Nepal.5®'3 The practice of alcohol consumption
in Nepalese community also makes it a meaningful risk
factor.

Previous stroke as a risk factor was present in 16.2%
of the cases. None of the studies done in Nepal have
reported it. However, one study in Germany has shown
previous stroke as one of the risk factors.'” Our analysis
showed borderline association between independence
on 90 + 10 days and previous stroke (P=0.056).

Diabetes mellitus was present in 13.5% of the cases.
This result is comparable with the other studies done
in Nepal.>®°'3 This suggests that diabetes mellitus as
a risk factor for stroke appears to be less prominent in
Nepalese population.

Atrial fibrillation was present in 10.8% of the cases. Itis
comparable with a retrospective study of stroke and its
risk factors at Nepal Medical College Teaching Hospital ®
but a study of risk factors of stroke in patients admitted
in Manipal Teaching Hospital, Pokhara, reported about
24% of patients with atrial fibrillation.'

None of the patients in our study had a history of
hyperlipidemia. But studies have shown a clear
relationship between dyslipidemia and the risk of
ischemic stroke in both men and women. The Asia
Pacific Cohort Studies Collaboration (h= 352033)
found a 25% increase in ischemic stroke rates for every
1-mmol/L (38.7-mg/dL) increase in total cholesterol.’®
Retrospective analysis of stroke and its risk factors at
Bir Hospital, Nepal reported hyperlipidemia in 9.05% of
the cases.® Their role as risk factor of stroke might need
further elaboration in larger population.

The Coronary artery disease was reported in 2.7% of
the cases in this study. None of the studies previous
conducted in Nepal have mentioned CAD as risk factor,
however, a clinico-radiological profile of stroke in
eastern Nepal reported heart disease as risk factor in
6% of patients.®

Several scales have been developed to quantify
neurological impairments following ischemic stroke,
and scores can be used to predict recovery from stroke.
The National Institutes of Health Stroke Scale is a
widely used rating instrument to measure neurological
deficits.'® Initial stroke severity is the only significant,
independent, and modifiable risk factor for Neurologic
deterioration (ND).' In this study all patients had some
degree of stroke severity with severe stroke in most
patients (59.5%) on admission. The severity of stroke
markedly reduced after treatment at three months. About
27.6% patients became normal and the percentage of
severe stroke reduced by almost 53%. This shows a
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promising result of the treatment. The stroke severity
on admission is significantly associated with both death
(P=0.015) and independence (P=0.003). About
21.6% of total patients who had severe stroke died
and almost same percentage of patients with similar
severity were dependent at the end of the study. A
study on stroke mortality in the Intensive Care Unit of
same hospital depicted 19.05% death within seven
days.?° Patients with less severe stroke were found
to recover more rapidly after the treatment than more
severe ones suggesting the necessity of an additional
intervention in severe patients. However, the cause
of ischemic stroke might also influence the recovery.
The TOAST study showed that two third of the study
population on admission had NIHSS<3 and achieved
an excellent outcome on seven days , but very few
patients with a baseline NIHSS > 15 achieved excellent
results on 90 days. It also depicts that patients with
severe impairments (NIHSS score > 15) have less than
a 20% chance of achieving an excellent outcome.'®

The entire admitted patient had some degree of
functional dependency based on mRS (24.3% moderate,
56.8% moderately severe and 18.9% severe). After
the treatment, out of 29 alive patients 69% were
functionally independence (MRS<2) and the Rankin
grade on admission was statistically significant with
both death (P=0.048) and functional independency
(P=0.002). This association signifies higher number
of death and functional dependency at three months
in patients with higher functional disability. This study
also indicates that combined medications are less
effective in patient with higher degree of disability.
However, the relationship between functional
admission scores and improvement in function is less
clear.?" Moreover, infarct subtype and risk factors also
influence the outcomes of therapy. A prospective study
of consecutive patients with acute stroke showed non-
modifiable risk factor such as young age group (56-
75 years) was protective factors while modifiable risk
factors such as atrial fibrillation, ischemic heart disease,
diabetes, and ex-smoker status were risk factors for
early death in patient with acute ischemic stroke.??

Patient treated with combined medications namely
antithrombotic, statin and antihypertensive drug
showed functional improvement (69%) at three
months in our study. Study reported oral anticoagulants
or statins used in hospital were associated with
better stroke outcome.?® Similarly, a study on potential
effects of statins initiated before or within four weeks
of stroke demonstrated that post stroke statins were
associated with a significant probability of a favorable
outcome at 90 days.?* However, the Chinese Acute
Stroke Trial showed that the rates of long-term
complete recovery or death and disability were not
significantly improved in patients treated with aspirin.?®

This study limits to small study population, unclassified
stroke subtype, use of more than one antihypertensive
drugs and inability to compare the outcomes with
untreated patients.

CONCLUSIONS

The management of acute ischemic stroke with
combined medications (antithrombotic, statins and
antihypertensive) seems promising. However, this
study needs further elaboration on larger population
to support itself. Combined medications namely anti-
thrombotic, statin and antihypertensive drugs show
good functional improvement in patient with less
severe stroke, regardless of stroke subtypes. The
establishment of ‘Comprehensive Stroke Units’ and’
Stroke Registry’ might be necessary for better care of
patient and future research.
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