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ABSTRACT
Background: Stroke is one of the leading causes of adult disability. Carotid artery
stenosis (CAS) is a result of systemic atherosclerotic disease. Therefore, any risk factor
predisposing a patient to progressive atherosclerosis can potentially manifest itself as
stenosis of the carotid artery with resultant ischemic stroke and/or transient ischemic
attack (TIA) like symptoms. An aggressive medical cardiovascular risk reduction
approach, centered on the use of a statin when CAS is present, is the current standard of
care. Therefore, the purpose of this study was to investigate the effect of statin use in
ischemic stroke patients with and without CAS on neurological and clinical
improvement.
Methodology: A prospective observational study was carried out for 8 months
(September 2018 to April 2019) in the Departments of Neurology, Kasturba Hospital,
Manipal. A total of 200 ischemic stroke patients were included in our study. The patient
demographics, clinical details such as age, sex, diagnostic methods, smoking history,
familial history of stroke, past history of stroke or TIA, blood pressure, risk factors, drug
detail were colleted. Drug prescription detais included were dosage and potency of
statin. Relevant infomtion inluding clinical laboratory data were collected from medical
records and using lab report viewer software of Kasturba hospital management system
after taking informed consent from the patients. Degree of severity of stroke was
determined based on NIHSS score and neurological improvement was calculated based
on the relative decrease in NIHSS score at hospital discharge compared to hospital
admission. Degree of disability of stroke was calculated at the time of discharge using
mRS score. Statistical comparisons between different subgroups were performed using
the chi-square test, independent t-test, Mann–Whitney U test, Kruskel-Wallis test where
appropriate. We used the Kaplan–Meier product-limit method to estimate the survival
time after the initial event.
Result: The mean age of our study population was found to be 62.26±13.07. Male
predominance (66.5%) for ischemic stroke were found in this study. We found a
statistically significant association between stenosis and gender (p=0.003), hypertension
(p= 0.034), smoking (p = 0.025) and statin potency (p= 0.037). Statin use after stroke in
patients with and without CAS was associated with better neurological improvement
during hospitalisation (p=0.048). Addtionally, statin use lowered the risk of recurrent
stroke and mortality. High potency statin (Atorvastatin 40mg) is associated with better
survival at 6 months (p=0.032).
Conclusion: Statin treatment after stroke in patients with and without CAS appears to be
associated with better early outcomes regarding neurological and clinical improvement;
and reduced incidence of stroke recurrence.High potency statin have better survival at 6
months in ischemic stroke patients. In this hospital, we found DDD/100 bed days for
Atorvastatin as 49.93 and for Rosuvastatin as 0.26.
Key words: Carotid artery stenosis, Ischemic stroke, Risk factors, Statins
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Introduction

Introduction

Introduction
A stroke is sudden loss of brain function due to a blocked or ruptured artery supplying
oxygen-rich blood to the brain[1]. According to World Health Organization (WHO),
stroke is defined as a clinical syndrome characterised by rapidly developing clinical
symptoms and/or signs of focal, and at times global brain damage applied to patients in
deep coma and those with subarachnoid hemorrhage, loss of cerebral function, with
symptoms lasting more than 24 hours or leading to death, with no apparent cause other
than that of vascular origin[2]. Due to ischemia, tissues of the brain do not receive the
adequate quantity of essential nutrients and oxygen, consequently these functional cells
subjected to necrosis. As a result, loss of feeling, speech problems, dementia, reasoning
problems, paralysis, and coma; and even death will happen[1]. Stroke is classified into
Ischemic stroke (with severe oxygen deprivation) and haemorrhagic stroke. The former
is a lack of blood supply because of either a blood clot or other particle in the blood
vessels and later occurs due to bleeding inside the brain due to rupture of blood vessels.
Eighty-five percent of stroke is ischemic in nature and atherosclerosis is responsible for
the majority of these cases[3].
Stroke is one of the leading causes of adult disability[4]. After heart disease and cancer, it
is ranked as the world’s number three killer. Approximately 780000 people suffer a
stroke in the United States and 160,000 people die due to stroke. The geographic
disparity in stroke incidence exists, such that different parts of south eastern United
States have stroke mortality rates more than twice that of national average[5]. During the
past two decades, the prevalence of stroke in different areas of India ranges from 44.29
to 559/100,000 and the cumulative incidence ranges from 105 to 152/100,000 persons
per year. The case fatality was found to be 42% within a week in a study conducted in
urban India and 46% in another study conducted in rural India. Stroke is becoming an
important cause of disability and premature death in low and middle-income countries
like India which is largely driven by demographic changes and exaggerated by increasing
prevalence of key modifiable risk factors such as high blood pressure, atrial fibrillation,
diabetes, cigarette smoking, hyperlipidemia, alcohol abuse, sickle cell disease. Other
non-modifiable risk factors include age, gender, race and family history[6].

Department of Pharmacy Practice

1

Introduction

Carotid artery stenosis (CAS) is a result of systemic atherosclerotic disease. Therefore,
any risk factor predisposing a patient to progressive atherosclerosis can potentially
manifest itself as stenosis of the carotid artery with resultant ischemic stroke and/or
transient ischemic attack (TIA) like symptoms. Risks include smoking, hyperlipidemia,
male gender and age[7]. CAS is responsible for 15-20% of all strokes and it is considered
as the major contributor to ischemic stroke. As the rate of hypertension, type 2 diabetes
and obesity continue to rise in stroke patients with CAS, appropriate medical and/or
revascularisation management helps to reduce stroke recurrence in future[8]. An
aggressive medical cardiovascular risk reduction approach, centered on the use of a statin
when CAS is present, is the current standard of care and it is supported by robust clinical
trial evidence [9]. Even if the total cholesterol(TC) and low-density lipoprotein(LDL) are
within a normal level, statins should be administered because of its pleotropic effect [10].
Various meta-analysis and research studies stated that use of statins after stroke is
associated with improvement in neurological and overall patient outcome[10].
Statins prevent stroke via four proposed mechanisms such as by improving endothelial
function, modulate the inflammatory response, maintain plaque stability and prevent
thrombus formation[10]. Pleotropic effect of statins is usually mediated by inhibition of
isoprenoids, which serve as lipid attachments for intracellular signaling molecules.
Statins improve endothelial function by inhibiting the isoprenylation of Rac and Rho
(intracellular signaling molecules) and activation of Rho-associated protein kinase
(ROCK) pathway. Statins decrease inflammatory cells in atherosclerotic plaques and
increase plaque stability through combined reduction of lipids, macrophages and matrix
metalloproteinase (MMP). Antithrombotic activity of statins is attributed to the reduction
of thromboxane A2 and tissue factor expression[10]. Therefore, any patient with CAS
should be aggressively managed with a statin to achieve LDL-C reduction to less than 70
mg/dL, or an even lower LDL-C level if the initial one was close to 70 mg/dL[10]. This
can be recommended despite failure to obtain agreement on the use of endarterectomy,
stenting, or medical management only, regardless of whether or not the CAS is
asymptomatic or symptomatic[9]. This evidence lead to the hypothesis that the use of
statins in patients with a history of stroke reduces the chance of recurrent stroke and also
reduce the size of carotid artery stenosis in ischemic stroke patients. We need to frame
well-designed sufficiently powered studies to test this hypothesis.
Department of Pharmacy Practice
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Review of Literature

Review of Literature
Table 1: Summary of studies related to use of statins in ischemic stroke
patients with carotid artery stenosis
Authors
Aim of the study
Sample Size
Method
Key Findings
Paraskev To determine the
60 Studies
Systematic Regular use of statins
as et al
role of statin use in
searched from review
reduces carotid intima(2007)[11] the management of
PubMed
media thickness
carotid artery
progression and stroke
stenosis in Ischemic
risk. Also reduces
stroke patients
perioperative as well
as long-term
morbidity and
mortality in patients
undergoing carotid
surgery or
endovascular
interventions
Hegland
To compare the
254 stroke
Prospective In statin-treated
et al
progression of
patients with
cohort
patients,74% showed a
(2010)[12] stenosis in ICA of
ICA,
study
reduction in stenosis
stroke patients
stenosis≥40%
and in statin naïve
treated with a statin
patients, 63% showed
to the progression
the progression of
seen in drug-naive
stenosis
patients.
Kadoglou To determine
et al
whether aggressive
[13]
(2010)
lipid lowering with
atorvastatin(80mg) is
more effective than
moderate lipidlowering (10-20mg)
in increasing carotid
plaque echogenicity
in patients with
moderate carotid
stenosis

140 stroke
patients with
stenosis (30%60% for
symptomatic
and 30%-70%
for
asymptomatic)

Merwick To determine
et al
whether statin pre[14]
(2013)
treatment at TIA
onset modified early
stroke risk in carotid
stenosis

2770 TIA
patients and
identified 387
patients with
ipsilateral
carotid artery
stenosis
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Open-label,
randomized
,
prospective
study

Among patients with
moderate carotid
artery stenosis, a high
dose of atorvastatin
enhanced carotid
plaque
echogenicity and
reduced serum
osteopontin (OPN)
and osteoprotegerin
(OPG) levels to a
greater extent than
respective moderate
atorvastatin therapy.
Multicentre Statin pre-treatment
prospective acutely after TIA is
cohort
helpful in preventing
study
early stroke recurrence
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Review of Literature
Marchion To evaluate the longe et al
term effect of high[15]
(2015)
dose atorvastatin on
carotid plaque
morphology in
patients with firstever TIA or stroke
To evaluate the
potential relationship
between statin pretreatment and early
Tsivgouli outcomes in stroke
s et al
patients with acute
(2016)[16] large artery
atherosclerosis
(LAA) regarding
neurologic
improvement,
disability, survival,
and stroke recurrence

240 stroke
patients with
symptomatic
carotid artery
stenosis

Casecontrol
study

Dose-dependent effect
of atorvastatin on
symptomatic carotid
plaque morphology
helps in stroke
prevention

516 stroke
patients with
LAA

Multicentre
prospective
cohort
study

Statin pre-treatment in
patients with acute
LAA appears to be
associated with better
early outcomes
regarding neurologic
improvement,
disability, survival,
and stroke recurrence

To evaluate whether
Hong et
statin pre-treatment
al
can dose(2017)[17] dependently reduce
periprocedural
complications in
patients undergoing
carotid artery
stenting because of
symptomatic carotid
artery stenosis

397 stroke
patients with
CAS (≥50%)
recommended
for carotid
artery stenting

Retrospecti
ve study

Statin pre-treatment
may reduce the
incidence of
periprocedural
complications dosedependently in
patients with
symptomatic carotid
artery stenosis.
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Need for the study

Need for the study
CAS is an important cause of ischemic stroke. It is responsible for 15-20% of all
ischemic strokes[8]. CAS carries the highest risk for early stroke recurrence. Most of the
research studies already revealed about the relationship between statin pre-treatment and
improved functional outcome as well as reduced risk of death in acute ischemic stroke
patients. But the data’s are inadequate for the assessment of statin use in ischemic stroke
patients with CAS. The pleotropic effect of statins is helpful in regression of
atherosclerosis and plaque stabilization, it favors the development of collateral pial
circulation. Additionally, it improves the endothelial function by increasing the upregulation of endothelium nitric oxide (NO) synthase[16]. These combined actions will
prevent further stroke recurrence. Therefore, this study helps to demonstrate the potential
relationship between statin use and better outcome in stroke patients with CAS.
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Objectives

Primary objectives


To study the prescription pattern of statin for treating ischemic stroke patients



To study the dose and potency effect of statin for treating carotid artery stenosis in




ischemic stroke patients

Secondary objectives








To assess the demographic characteristics of the Ischemic stroke patients



To assess the various risk factors of Ischemic stroke patients



To evaluate the neurological improvement with statin therapy during hospitalization



To assess patient survival outcome with statin therapy



To calculate the defined daily dose (DDD) for the prescribed statin in Ischemic stroke
patients
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Research Methodology

Methodology
Study Site
This study was conducted in a Department of Neurology, Kasturba Medical College and
Hospital, Manipal. The hospital is an apex teaching hospital under the aegis of Manipal
Academy of Higher Education (Deemed to be a University). This is a 2032 bedded
tertiary care teaching hospital providing specialized healthcare services to all strata of
people in and around Karnataka. Kasturba Hospital is the first medical hospital in
Karnataka to get the prestigious National Accreditation Board for Hospitals &
Healthcare Providers (NABH). It is ISO 9001:2000 and ISO 14001-2004 certified and
demonstrates a strong commitment to continuously improve the quality of patient care.
Study Design
Prospective observational study
Study Period
The duration of study was 8 months (September 2018-April 2019)
Ethical Approval
Ethical approval for the study was obtained from the Institutional Ethics Committee
(IEC 441/2018) of Kasturba Medical College and Hospital, Manipal(Appendix I).
Study Population
All the patients diagnosed with ischemic stroke admitted in the Departments of
Neurology, Kasturba Hospital between the period September 2018 to April 2019 were
selected based inclusion criteria of the study. Patient information was collected after
getting an informed consent form (Appendix II) from them. Demographic information
and clinical details such as age, sex, diagnostic methods, smoking history, past history of
stroke, familial history of stroke, blood pressure (BP), TC, triglyceride (TG), LDL, high
density lipoprotein (HDL), TC/HDL ratio, drug prescription information specifically
dosage and potency of statin was recorded from the in-patient file and from hospital data
management system. These patients were followed for 3 months.
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Study Criteria
Inclusion criteria







Patients> 18 years
Patients of both genders







Ischemic stroke patients



Exclusion Criteria








Patients who are diagnosed with other types of cardiovascular events
Patients who are not willing to participate in the study





Patients with renal failure, chronic liver disease, and malignancy



Study Sample Size
All patients from the Department of Neurology diagnosed with Ischemic Stroke admitted
between the period of September 2018 to April 2019 were included in the study. The
total sample collected is 200 patients.We calculated sample size based on the equation,
(Zα√2PQ+ Zβ P1Q1+P2Q2)2
n=
(P1-P2)2
P1+P2
P=
2
Q = 1-P
Q1 = 1-P1

Q2 = 1-P2
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Research Methodology
Sources of Data Collection
Patient’s medical files and computerized hospital management system which included
the following information:



























Patient Demographics




Patient history notes
Patient risk factors and other habits



Patient physical examination and diagnostic details



Laboratory test results and other test information and reports
Drug treatment charts





Discharge medications and summary



Study material and tools
i.

Patient data collection form: For recording the data from the sources listed above,
a specific data collection form was designed. This included demography of the
patient, medical, medication, family and social histories, National Institute of Health
Stroke Scale(NIHSS) score at admission, Modified Rankin Score(mRS) at discharge,
Trial of Org 10172 in Acute Stroke Treatment (TOAST) criteria to identify the
stroke etiology, laboratory findings, investigative procedures, cardiac evaluation and
it’s reports and medication management pattern.

ii.

NIHSS score: It is a scale consisting of 0-42 scores to check the degree of
severity of stroke at the time of admission.0 score indicate no stroke symptoms, a
1-4 score is a minor stroke, the 5-15 score is a moderate stroke,16-20 score is
moderate to severe stroke, the 21-42 score is a severe stroke.

iii.

mRS score: It is a scale consisting of 0-6 scores to check the degree of disability
after stroke at the time of discharge.0 score is no stroke symptoms,1 is no
significant disability(able to carry out all regular duties despite if symptoms),2 is
slight disability(not able to carry out all usual duties but able to look after own
affairs without assistance),3 is moderate disability(able to walk without
assistance but requires some help),4 is moderately severe disability(without
assistance patient is unable to walk and attend to bodily needs),5 is severe
disability(those who are bedridden, incontinent, require constant nursing care)and
6 is death.
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Statistical methods
SPSS-20.0 version was used for statistical data analysis. Frequency, percentage, mean,
standard deviation or median (Q1, Q3) was used to summarize continuous variable.
Statistical comparisons between different subgroups were performed using the chisquare test, independent t-test, or Mann–Whitney U test, Kruskel-Wallis test where
appropriate. We used the Kaplan–Meier product-limit method to estimate the survival
time after the initial event.

Study Procedure
Figure 1: Study flowchart
All ischemic stroke
patients diagnosed
with CAS

All ischemic stroke
patients diagnosed
without CAS

Assessment of statin therapy

Classification of statins based on dosage, potency

No. of
patients with
and without
neurological
improvement
at discharge

Department of Pharmacy Practice

No. of
patients with
and without
new events
during follow
up
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Subject recruitment method
200 patients who were diagnosed with ischemic stroke (with and without stenosis) were
selected for the study. The patient demographics, clinical details such as age, sex,
diagnostic methods, smoking history, familial history of stroke, past history of stroke or
TIA, blood pressure, risk factors, drug prescription information specifically dosage and
potency of statin and relevant clinical laboratory data were collected from medical
records and using lab report viewer software from Kasturba hospital management system
after taking informed consent form from them. Degree of severity of stroke was
determined based on NIHSS score. Further neurological improvement was calculated
based on the relative decrease in NIHSS score at hospital discharge in comparison to
hospital admission ([NIHSSadm- NIHSSdis]/NIHSSadm × 100%). Degree of disability
of stroke was calculated at the time of discharge using mRS score. Etiology of stroke
was determined based on TOAST criteria. These criteria denote 5 subtypes of ischemic
stroke: Large artery atherosclerosis, cardioembolism, small-vessel occlusion, stroke of
other determined etiology and stroke of undetermined etiology. Vascular neuroimaging
techniques such as Carotid Venous Doppler (CV doppler), Computed Tomography (CT
Angiogram), Magnetic Resonance (MR Angiogram), Digital subtraction angiography
(DSA) and other imaging techniques such as Computed Tomography (CT brain),
Magnetic Resonance Imaging (MRI) and cardiac evaluation based on Electrocardiogram
(ECG) and Echocardiogram (Echo) reports was performed during hospitalization as part
of standard diagnostic workup in all cases. Degree of stenosis and plaque morphology
was determined based on CV Doppler and CT Angiogram reports.
Follow up: We prospectively followed the patients at the out-patient department (OPD)
during their follow-up visits (maximum two visits) and assessed the outcome events such
as clinical improvement, recurrent stroke, and death.

Primary Outcome
Incidence of recurrent stroke, death and neurological improvement (quantified as the
relative decrease in NIHSS score at discharge in comparison to hospital admission).
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Results
Table 2: Demographic details of study population
Variable

No. of
patients (%)

Age

*Mean±SD
62.29±13.07*

Gender
Male
Female

133 (66.5)
67 (33.5)

Occupation
Not working
Private Job
Farmer
Others
Fisherman
Govt. Job
Diet
Mixed diet
Veg diet
Family History
No family h/o
Family h/o present
Past history
New
Old case of stroke
Old case of TIA

Department of Pharmacy Practice

109
36
25
17
10
3

(54.5)
(18)
(12.5)
(8.5)
(5)
(1.5)

186 (93)
14 (7)
191 (95.5)
9 (4.5)
162 (81)
32 (16)
6 (3)

12

Results
Medication history
(1) No medication history
(2) Antihypertensive
(3) Antidiabetics+ Antihypertensive
(4) Antidiabetics
(5) Antidiabetics+ Antihypertensive+ Antiplatelet+ Statin
(6) Antihypertensive+ Antiplatelet+ Statin
(7) Ayurvedic treatment
(8) Antidiabetics+ Antihypertensive+ Anticoagulant
(9) Antihypertensive+ Anticoagulant
(10) Antiasthmatics
(11) Anticoagulant
(12) Antiplatelet+ Statin
(13) Ayurvedic treatment+ Antihypertensive
(14) Thyroxine
(15) Antineoplastic treatment

No. of risk factors present
(1.) Multiple risk factors
(2.) Single risk factor

50
47
46
16
12
10
3
3
3
2
2
2
2
1
1

(25)
(23.5)
(23)
(8)
(6)
(5)
(1.5)
(1.5)
(1.5)
(1)
(1)
(1)
(1)
(0.5)
(0.5)

146 (73)
44 (22)
10 (5)

(3.) No risk factors
Risk Factors
(1.) Hypertension
(2.) Diabetes
(3.) Dyslipidemia
(4.) Alcohol
(5.) Cardiovascular diseases (CVD)

143 (71.5)
84 (42)
66 (33)
39 (19.5)
33 (16.5)
31 (15.5)
6 (3)
7 (3.5)

(6.) Smoking
(7.) Polcythemia
(8.) Others
Systolic BP
Diastolic BP
Stage of Hypertension
Normal
Prehypertension
Stage 1 Hypertension
Stage 2 Hypertension
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143.2(±26.5)*
86.8(±11.3)*
49 (24.5)
60 (30)
46 (23)
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Out of 200 patients enrolled, 133(66.5%) patients were males and 67(33.5%) were
females. Mean age of the study population is 62.29±13.07 (Mean±SD). Occupation data
showed 109 (54.5%) patients who developed stroke are not working (old age
population). Out of 200 patients,186(93%) were on a mixed diet and 14 (7%) on a
vegetarian diet. Only 9 (4.5%) have positive family history of stroke. Out of 200
patients, 162(81%) patients are newly diagnosed with stroke, 32(16%) had a past history
of stroke and 6(3%) had a past history of TIA. Medication history showed, out of 200
patients,50(25%) patients were not on any type of medications, 47(23.5%) were on
antihypertensives

followed

by

46(23%)

patients

were

on

combination

of

antihypertensives and antidiabetics.
Analysis of risk factors
Out of 200 patients,146(73%) ischemic stroke patients had multiple risk factors, the only
single risk factor is present in 44(22%) patients and remaining 10(5%) patients do not
have any type of risk factor. Common modifiable risk factors identified in our study
population include hypertension (71.5%), diabetes (42%), dyslipidemia (33%), alcohol
(19.5%), CVD (16.5%) [such as ischemic heart disease (IHD), myocardial infarction
(MI), rheumatic heart disease (RHD), atrial fibrillation (AF)] , smoking (15.5%),
polycythemia (3%) and other minor risk factors (3.5%) such as hyperhomocysteinemia,
pulmonary embolism, intracranial atherosclerotic disease, Tubercular meningitis,
rheumatoid arthritis, hypothyroidism and deep vein thrombosis. Non-modifiable risk
factors include age, gender and family history of stroke, past history of stroke/TIA.
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Clinical laboratory investigations
Table 3: Clinical laboratory parameters of the study population

Variables
Hb (g/dl)

Values
13.6 ±2.5

HbA1c (%)

6.9 ± 2

Haematocrit (%)

39.8±6

Vitamin B12 (pg/ml)

873.3 ±709.8

LDL (mg/dl)

110.0±47.6

HDL (mg/dl)

43.9±12.4

TC (mg/dl)

183.2±51.2

TG (mg/dl)

135.6±84.70

TC/HDL Ratio
(1.) Less than 5

143 (70.5%)

(2.) More than 5
(3.) Missing

52 (26%)
7 (3.5%)

Vitamin D (ng/ml)
(1.)
Deficient
(2.)
Insufficient
(3.)
Normal
(4.)
Missing

7 (3.5%)
7 (3.5%)
5 (2.55%)
181 (90.5%)

ESR (mm/hr), median(IQR)

18 (8-32.5)

In Table 3 clinical laboratory parameters with their means with standard deviation (mean
±SD), frequency with percentage and median interquartile range (IQR) where
appropriate are presented.
For all the patients, a total of 11 laboratory parameters were collected. Although all
parameters were not available for every patients, those whose values were available were
reported.
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TOAST Classification
Table 4: Stroke etiology based on TOAST criteria
Etiology

Frequency (%)

Large vessel atherosclerosis

23(11.5)

Small vessel

92(46)

Cardioembolic

42(21)

Stroke of determined cause

13(6.5)

Stroke of undetermined cause

30(15)

The most common etiology of ischemic stroke in our study population was found to be
small vessel (n=92; 46%) followed by cardioembolic (n=42; 21%), stroke of
undetermined cause (n=30;15%), large vessel atherosclerosis (n=23; 11.5%) and stroke
of determined etiology (n=13; 6.5%).

National Institute of Health Stroke Scale (NIHSS)
Table 5: Stroke severity level based on NIHSS score at admission
Degree of severity of stroke
No stroke symptoms

Frequency (%)
2 (1)

Minor stroke

56 (28)

Moderate stroke

115 (57.5)

Moderate to severe stroke

20 (10)

Severe stroke

7 (3)

NIHSS stroke severity score data showed 115 (57.5%) ischemic stroke patients
presented with moderate stroke severity at the time of admission. 56(28%) patients had
minor stroke, 20(10%) patients had moderate to severe stroke, 7(3%) had severe stroke
and no stroke symptoms observed in 2(1%) patients.
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Modified Rankin Score (mRS)
Table 6: Degree of stroke disability at the time of discharge
Degree of disability of stroke

Frequency (%)

No symptoms at all
No significant disability

14 (7)
57 (28.5)

Slight disability
Moderate disability

49 (24.5)
30 (15)

Moderately severe disability
Severe disability

32 (16)
17 (8.5)

Dead

1 (0.5)

mRS stroke disability score data at the time of discharge showed 57(28.5%) patients
with no significant disability, 49(24.5%) patients with slight disability, 32(16%) patients
with moderately severe disability, 30(15%) patients with moderate disability, 17(8.5%)
patients with severe disability, 14(7%) patients with no stroke symptoms and death
happened in 1 (0.5%) patient.

Dosage of Statin Prescribed
Table 7: Dosage pattern of statin prescription
Dosage of Statin

Frequency(%)

Atorvastatin 10mg

15 (7.5)

Atorvastatin 20mg

113 (56.5)

Atorvastatin 40mg

69(34.5)

Rosuvastatin 10mg

3(1.5)

Out of 200 patients, 113(56.5%) patients prescribed with Atorvastatin 20mg, 69(34.5%)
patients prescribed with Atorvastatin 40mg, 15(7.5%) patients prescribed with
Atorvastatin 10mg and 3(1.5%) patients prescribed with Rosuvastatin 10mg.
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Potency of Statin Prescribed
Table 8: Potency of statin prescribed
Dosage of Statin

Frequency (%)

Moderate dose

131 (65.5)

High dose

69 (34.5)

Out of 200 patients,131(65.5%) patients prescribed with moderate dose of statin and
69(34.5%) patients prescribed with high dose of statin.
Table 9: Vitamin supplementation details
Vitamin Supplements

Frequency(%)

Vitamin supplements prescribed

46 (23%)

No vitamin supplements prescribed

154 (77%)

Vitamin supplements such as vitamin B complex, folic acid, vitamin D, thiamine were
prescribed to 23% of the patients.

Diagnosis with Stenosis
Table 10: Ischemic stroke patients diagnosed with CAS and without CAS
Diagnosis with Stenosis

Frequency(%)

With Stenosis

57 (28%)

Without Stenosis

143 (71%)

57 ischemic stroke patients diagnosed with CAS and remaining 143 ischemic stroke
patients were diagnosed without CAS.

Department of Pharmacy Practice

18

Results

Severity of stenosis
Table 11: Severity level of stenosis among study cohort
Severity of stenosis

Frequency(%)

Mild (1-15%)

1 (0.5%)

Moderate (15-50%)

29 (14.5%)

Severe (50-70%)

17 (8.5%)

Critical (>70%)

8 (4%)

Occlusion (100%)

2 (1%)

Out of 57 patients, only 1(0.5%) patient found with mild stenosis, 29(14.5%) patients
found with moderate stenosis, 17(8.5%) patients found with severe stenosis, 8(4%)
patients found with critical stenosis and 2 (1%) patients found with complete occlusion.

Plaque Morphology
Table 12: Characteristics of plaque morphology
Plaque Morphology

Frequency (%)

Calcific plaque

44(22%)

Soft plaque

13(6.5%)

Out of 57 ischemic stroke patients with stenosis, 44(22%) patients observed with
calcific plaque and 13(6.5%) patients observed with soft plaque.
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Follow-up Reports
Table 13: Details of follow-up reports
Endpoint

Frequency (%)

Improved

171 (85.5%)

Recurrent stroke within 3 months

1 (0.5%)

Recurrent stroke within 2 weeks

1 (0.5%)

Death

4 (2%)

Loss of follow up

23 (11.5%)

Out of 200 ischemic stroke patients,171(85.5%) patients showed improvement in
condition, 2(1%) patients presented with recurrent stroke, 4 (2%) patients died and 23
(11.5%) patients lost for follow up.

Table 14:Baseline characeristics of Ischemic stroke patients with CAS and
without CAS
Variable

No. of patients
Age, mean±S.D
Gender, N(%)
Male
Female

Ischemic stroke
patients with
stenosis
57
64.28±10.85

Hypertension, N(%)
Diabetes, N(%)
Dyslipidemia, N(%)
CVD,N(%)
Smoking, N(%)
Alcohol, N(%)
Stage of
Hypertension,N(%)
Normal
Pre hypertension
Stage 1 Hypertension
Stage 2 Hypertension
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Ischemic stroke patients
without stenosis
143
61.49±13.81

P value

0.134

47(82.5)
10(17.5)

86(60.1)
57(39.9)

0.003

43(75.4)
25(43.9)
17(29.8)
11(19.3)
14(24.6)
11(19.3)

100(69.9)
59(41.3)
49(34.3)
23(16.1)
17(11.9)
28(19.6)

0.436
0.737
0.547
0.585
0.025
0.964

9(15.8)
13(22.8)
19(33.3)
16(28.1)

40(28)
47(32.9)
27(18.9)
29(20.3)

0.034
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Type of risk factor, N(%)
Single risk factor
Multiple risk factors
No risk factors
NIHSS score at admission,
N(%)
(1) No stroke symptoms
(2) Minor stroke
(3) Moderate stroke
(4) Moderate to severe
stroke
(5) Severe stroke
mRS score at discharge,
N(%)
(1) No symptoms at all
(2) No significant
disability
(3) Slight disability
(4) Moderate disability
(5) Moderately severe
disability
(6) Severe disability
(7) Dead
Duration of hospitalisation,
median(IQR)

12(21.1)
43(75.4)
2(3.5)

32(22.4)
103(72)
8(5.6)

0
10(17.5)
36(63.2)
9(15.8)
2(3.5)

2(1.4)
46(32.2)
79(55.2)
11(7.7)
5(3.5)

2(3.5)
14(24.6)
15(26.3)
9(15.8)
10(17.5)

12(8.4)
43(30.1)
34(23.8)
21(14.7)
22(15.4)

7(12.3)
0

10(7)
1(0.7)

6(4-9)

5(4-8)

0.27

17(6.5-27)
7.14±2.19
104.1±44.2
176.41±40.5

18.5(8.25-33)
6.84 ±2.02
113.4 ±48.8
185.9±54.9

0.348
0.344
0.221
0.247

42 (76.4)
13 (23.6)

99(71.7)
39(28.3)

0.513

Potency of statin, N(%)
Moderate dose
High dose

31(54.4)
26(45.6)

100(69.9)
43(30.1)

0.037

Dosage of statin,N(%)
Atorvastatin 10mg
Atorvastatin 20mg
Atorvastatin 40mg
Rosuvastatin 10mg

2(3.5)
29(50.9)
26(45.6)
0

13(19.1)
84(58.7)
43(30.1)
3(2.1)

ESR, median(IQR)
HbA1c , mean ± S.D
LDL, mean ± S.D
TC, mean± S.D
TC/HDL Ratio, N(%)
Less than 5
More than 5

0.798

0.135

0.701

0.103

Ischemic stroke patients diagnosed with stenosis and without stenosis were grouped and
analysed the baseline characters (Table 14). We found a significant association between
gender (p=0.003), stage of hypertension (p=0.034), smoking (p=0.025) and potency of
Department of Pharmacy Practice

21

Results
statin (p=0.037) with stenosis group when compared ischemic stroke patients without
stenosis group. The two groups did not differ in age (p=0.134), diabetes(p=0.737),
dyslipidemia (p=0.547), CVD (p=0.585), alcohol (p=0.964), stroke severity (p=0.135),
duration of hospitalisation (p=0.27), TC(p=0.247), TC/HDL ratio (p=0.513) and dosage
of statin (p=0.103).

Table 15: Association between neurological improvement and dosage of statin

Neurological
improvement
during
hospitalisation

Dosage of Statin

No.

Mean Rank

Rosuvastatin10mg

3

140.33

Atorvastatin 10mg

15

130.37

Atorvastatin 40mg

69

104.91

Atorvastatin 20mg

113

92.79

‘p’ value

0.048

There is a statistically significant association between neurological improvement
and dosage of statin (p=0.048)

Survival Analysis
Table 16: Association between potency of statin and mean survival time
Potency of
statin

Mean survival
in months

95% Confidence Interval
Lower

Upper

Moderate dose

5.134

4.801

5.467

High dose

5.710

5.434

5.986

Overall

5.322

5.074

5.570

Significance

0.032

The mean survival time for moderate dose of statin is 5.134 months and for high dose of
statin is 5.710 months. There is a statistically significant association between statin
potency and survival time (p=0.032).
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Figure 2: Kaplen meire curves of ischemic stroke patients based on statin
potency (survival at 6 months)
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DDD Calculation of Prescribed Statins

Table 17: Drug utilisation pattern of statins in ischemic stroke patients
Name of the ATC
Drug
Code

WHO
DDD

Gram/unit No. of
dose
Grams

No. of
DDD

DDD/100
bed days

C10AA05 Oral

0.02g

0.02

38.09

1904.5

49.93

Rosuvastatin C10AA07 Oral

0.01g

0.01

0.1

10

0.26

Atorvastatin

Route
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DDD/100 bed days was calculated for the prescribed statins (Atorvastatin
and Rosuvastatin) in ischemic stroke patients.
The WHO DDD of Atorvastatin and Rosuvastatin was found to be 20mg (0.02g)
and 10mg (0.01g), respectively. In this hospital, we found DDD/100 bed days for
Atorvastatin as 49.93 and for Rosuvastatin as 0.26.
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A prospective observational study was conducted to evaluate the effect of statin use in
ischemic stroke patients on neurological improvement during hospitalisation, clinical
improvement and overall health, the incidence of recurrent stroke and death. A total of
200 ischemic stroke patients were included in our study who were admitted in the
Departments of Neurology, in Kasturba Hospital, Manipal between the period September
2018 to April 2019.
The mean age of stroke occurrence was found to be 62.29±13.07 in our study. A review
conducted by Mehndiratta, et al., on geographical variations of stroke incidence in Asian
population identified the mean age for stroke in Indian population as 63 years [18].
In this study, 66.5 % of the patients who had ischemic stroke were found to be males and
33.5% of patients were females. A systematic review conducted by Appelros, et al., on
sex difference in stroke epidemiology identified male gender has a strong association for
stroke incidence compared with the female gender. They found stroke incidence rate is
33% higher and stroke prevalence is 41% higher in male than females. Lower incidence
of stroke in the female population might be because of the positive effect of estrogen in
the cerebral circulation. The lifetime exposure to this ovarian estrogen hormone may
protect against ischemic stroke [19].
In our study population,73% of ischemic stroke patients had multiple risk factors, only
single risk factor is involved in 22% patients and remaining 5% patients does not have
any type of risk factor. In The Trivandrum Stroke Registry Study conducted by
Sridharan, et al., assessed the distribution of risk factors of all types of stroke among
urban and rural communities of Trivandrum and they identified 90% of stroke patients
had multiple risk factors, 38.4% stroke patients had a single risk factor and no risk
factors observed in 5% patients [20].
We evaluated both modifiable and non-modifiable risk factors of ischemic stroke.
Modifiable risk factors identified in our study population include hypertension (71.5%),
diabetes(42%) , dyslipidemia (33%), alcohol (19.5%), CVD(17%) such as IHD, MI,
RHD, AF, smoking (15.5%), polycythemia (3%), other minor risk factors (3.5%) such as
hyperhomocysteinemia (0.5%), pulmonary embolism (0.5%), intracranial atherosclerotic
disease (1%), tubercular meningitis (1%), rheumatoid arthritis (0.5%), hypothyroidism
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(4%) and deep vein thrombosis (0.5%). Non-modifiable risk factors include age, gender,
family history of stroke and past history of stroke.
Hypertension, type 2 diabetes mellitus and dyslipidemia: Out of 200 patients, we
found 71.5% ischemic stroke patients had hypertension with a mean systolic BP of 143.2
±26.5 and diastolic BP of 86.8 ±11.3, 42% had diabetes and 33% had dyslipidemia.
Study by Sridharan, et al., identified 83.2% of stroke patients with hypertension, 50% of
diabetes and 26% with dyslipidemia [20]. Elevated BP is one of the most common risk
factors for stroke. High BP can lead to blockade or rupture of arteries. Management of
hypertension with antihypertensive medications can lower the incidence of stroke [21]. It
can contribute to 57% of death in acute ischemic stroke patients [22].
Diabetes is also another important risk factor for stroke. Four times higher is the risk of
stroke in patients with diabetes. Usually, diabetes patients will have other comorbidities
such as hypertension and dyslipidemia and this will increase the vascular risk[23].
Dyslipidemia is also one risk factor followed by hypertension and diabetes which can be
definitely modified with a healthy lifestyle [24].
Smoking and alcoholism: Out of 200 patients, we identified 15.5% of stroke patients
have the smoking habit. There is a strong association between smoking and stroke risk.
Smoking increases the stroke risk through various mechanisms such as by enhancing the
fibrinogen level, increased platelet aggregation, carboxyhemoglobinemia, and reduced
HDL cholesterol level. This, in turn, damages the arterial walls, cause endothelial
dysfunction and can lead to atherosclerosis. Smoking increases ischemic stroke risk
when compared with hemorrhagic stroke [25] .
Out of 200 patients, we identified 19.5% of ischemic stroke patients have the habit of
alcohol consumption. Daily regular alcohol consumption can multiple the risk of stroke
where as moderate alcohol drinking reduce the stroke risk. Heavy alcohol intake can
affect the fibrinolytic activity, elevation of heart rate and BP as well as it increases the
platelet aggregation[26]. Hillbom, et al., conducted a study to identify any difference in
the role of heavy drinking and occasional alcohol drinking as risk factors of stroke. They
found 40% of their study population are alcohol drinkers and identified both occasional
and heavy drinking increase the ischemic stroke risk [27] .
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Cardiovascular diseases: Out of 200 ischemic stroke patients, we identified 9.5% of
patients had IHD, 7% had AF, 3.5% patients had RHD, 0.5% patients had MI. The
Framingham study conducted by Wolf, et al., assessed the effect of various CVD for
causing stroke. They identified the stroke risk is increased by 4 times in patients with
cardiac failure and by 5 times in patients with AF [28] .
A review by Wasay, et al., on stroke epidemiology in South-Asian countries such as
India, Pakistan, Bangladesh, Sri Lanka, estimated the incidence of various risk factors of
stroke. They identified 85% of hypertension, 2-39% of smoking, 16-44% of diabetes,
25% of dyslipidemia, 12-27% of CVD among stroke patients of the Indian population.
This data supports the results obtained in our study population [29].
A total of 11 laboratory parameters were collected for all the ischemic stroke patients.
The routine blood test related to stroke were elevated in some patients and in some, it
was within the normal range. The mean values of HDL cholesterol was 43.9  12.4, for
LDL cholesterol was 110  47.6, for TC was 183.2  51.2, TG was 135.6  84.7, for Hb
was 13.6  2.5, for haematocrit was 39.8  6, for HbA1c was 6.9  2 and a small fraction
of patients were analysed for vitamin B12 and the mean was found to be 873.3  709.8.
The TC/HDL ratio was elevated in 26% patients and was normal in 70.5% patients. The
vitamin D level was assessed only in 19 patients out of 200 patients. Out of 19 patients,
17% patients had Vitamin D deficiency and the remaining 2.5% patients had a normal
vitamin D level. The median IQR of ESR was found to be 18(8-32.5).
A study conducted by Siddeswari, et al., assessed hypercholesterolemia pattern in
ischemic stroke patients. They found a mean value of lipid profile higher than that of our
result. It may be because of the change in characteristics of the study population[24].
Baghel, et al., assessed the impact of HbA1c levels in ischemic stroke patients regarding
the functional and neurological outcome. They got a mean HbA1c value of 6.61 ± 2.06
which supports our result. Elevated HbA1c level in blood increases the microvascular
complications and cause severe neurological impairment [30].
Reduced serum vitamin D levels are associated with a higher risk of ischemic stroke in
patients with other comorbidities such as hypertension, hyperlipidemia, IHD, and
diabetes mellitus[31]. A study by Poole, et al., compared serum vitamin D level in firstever stroke patients with healthy ambulant elderly subjects for one year. They observed a
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reduction in vitamin D levels in the majority of stroke patients when compared with
vitamin D levels in healthy subjects and found vitamin D deficiency as one of the risk
factors for stroke [32].
According to TOAST criteria, we identified 11.5% ischemic stroke patients are of LAA
subtype, 46% are small vessel subtype, 21% are of cardioembolic, 6.5% have stroke of
determined cause and 15% have stroke of undetermined cause. A retrospective cohort
study conducted with 180 ischemic stroke patients by Nicholas, et al., identified similar
result.They found 28% with LAA, 20.6% with cardioembolic, 45% with the small vessel
and 5.6% of other causes [33].
Data on six investigative procedures were collected for all the patients in whom these
tests were done. These procedures included – Echo, ECG, CT Angiogram, CV doppler,
CT and MRI brain imaging. MRI brain report showed 49% patients had infarct in middle
cerebral artery(MCA) territory of brain. The data on CAS regarding it’s severity and
plaque morphology were obtained from CT angiogram and CV Doppler. 57(28%)
patients had CAS. Out of 57 patients, 14.5% patients had moderate stenosis, 8.5%
patients had severe stenosis, 4% had critical stenosis,1% had complete occlusion and
0.5% patients had mild occlusion. Out of 57 ischemic stroke patients, 22% patients were
found to have calcific plaque and 6.5% patients observed with soft plaque.
The NIHSS stroke severity was assessed in all 200 ischemic stroke patients and found
57.5% patients had moderate stroke, 28% patients had minor stroke, 10% patients had
moderate to severe stroke, 3% patients had severe stroke and only 1% patients had no
stroke symptoms. A prospective study conducted by Tsivgoulis, et al., also evaluated the
stroke severity at the time of admission and got the median(IQR) as 9(5-18). The score 9
points come under moderate stroke level which supports our result [16].
The degree of stroke disability was calculated at the time of discharge with the help of
mRS scale. Out of 200 ischemic stroke patients, 28.5% had no significant disability,
24.5% had slight disability, 16% had moderately severe disability, 15% had moderate
disability, 8.5% had severe disability, 7% had no stroke symptoms and 0.5% expired
during hospitalisation. Yoon, et al., found 51% patients had mRS score between 0-2 who
took statins [34] . The mean standard deviation of mRS score obtained in our study was
found to be 2.32 ± 1.45. Sanchez et al conducted a prospective study to analyse the
functional outcome over 12 weeks who were treated with policosanol and atorvastatin 20
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mg and another group with aspirin and atorvastatin 20 mg. After 4 weeks of treatment in
aspirin and atorvastatin, 20mg group who had an ischemic stroke, they found a mean
mRS score as 1.73 ±0.45[35]. A relative increase in score in our study may be due to the
difference in duration of hospitalisation[5.5(4-8)].
Another objective of our study is the assessment of dosage and potency of statin
prescribed for ischemic stroke patients. . In this study, it was found that only two types
of statins ie, atorvastatin and rosuvastatin were prescribed. We found 56.5% ischemic
stroke patients prescribed with Atorvastatin 20mg, 34.5% patients prescribed with
Atorvastatin 40mg,7.5% patients with Atorvastatin 10mg and 1.5% prescribed with
Rosuvastatin 10mg.We found 65.5% of patients prescribed with moderate dose of statin
and 34.5% patients prescribed with high dose of statins
Goldstein, et al., assessed the Stroke Prevention by Aggressive Reduction in Cholesterol
Levels (SPARCL) trial data and identified Atorvastatin 80 mg reduced recurrent stroke
rate by 16% in recent TIA/ischemic stroke patients when compared with nonstatin users
[36]

. Marti, et al., proved that for maximum benefit, statin therapy should be initiated

within the first few hours of an ischemic stroke[37]. The Pravastatin or Atorvastatin
Evaluation and Infection Therapy-Thrombolysis in Myocardial Infarction 22 (PROVE
IT–TIMI 22) trial conducted by Cannon, et al., assessed the role of Atorvastatin 80mg
over Pravastatin 40mg for 2 years in 4000 patients with acute coronary syndrome and
observed for events such as death, stroke, MI. They found a 16% risk reduction in
patients who received Atorvastatin 80mg [38]. Treatment To New Target (TNT) study
conducted by LaRosa, et al., assessed the effect of Atorvastatin 80 mg and Atorvastatin
10 mg in 10,000 patients with coronary heart disease and high LDL for 4.9 years and
observed for events such as death, stroke, MI. They found a 22% risk reduction in
patients who received Atorvastatin 80 mg compared with patients who received
Atorvastatin 10mg[39].
Data on vitamin supplement prescription showed 23% patients in our study population
prescribed with various supplements based on the deficiency. They were prescribed with
thiamine (100mg 3 times a day), folic acid (5 mg 2 times a day), vitamin B complex
(once daily), Vitamin D (60,000U once weekly). Costantin, et al., recognized that
thiamine supplementation helps in the improvement of post stroke fatigue, since in most
of the neurological disorders including cerebrovascular accident, fatigue is one of the
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common symptoms. It is believed that quality of life and daily functioning may get
worsened in stroke survivors with thiamine deficiency[40]. Low levels of folic acid and
cyanocobalamin may leads to increased blood levels of homocysteine. This condition is
known as hyperhomocysteinemia. It can increase the risk for premature atherosclerosis
and various cardio- and cerebrovascular events including stroke. Studies have
recommended a combination of vitamin B12, folic acid and pyridoxine supplementation
in appropriate doses for decreasing stroke risk[41]. Low levels of vitamin D in post stroke
patients may increase the risk of bone loss, reduce bone mineralization and can lead to
hip fractures [32]. Vitamin D supplementation in patients with stroke is helpful to reduce
psychological,

musculoskeletal

and

neurological

disorders.

Additionally,

the

supplements decrease morbidity and mortality associated with disease as well as
incidence of recurrent stroke. Usually, stroke patients with low vitamin D levels
experience severe stroke, poor health outcome and relatively large ischemic infarcts
compared to those who have normal vitamin D levels [31].
The duration of hospitalisation in our study population was found to be 5.5(4-8). A small
fraction of the population in our study was discharged against medical advice as the
treatment was unaffordable by them due to poor financial conditions. The follow-up
details showed 85.5% ischemic stroke patients showed clinical improvement, 1%
patients had a recurrent stroke, 2% patients expired and 11.5% patients lost to follow up.
We also analysed the baseline characteristics of both stenosis group and without stenosis
group. We found a statistically significant association between stenosis and gender
(p=0.003), hypertension (p= 0.034), smoking (p = 0.025) and statin potency (p= 0.037).
Out of 57 CAS patients, 82.5% were male population. Out of 57 CAS patients, 75.4% of
patients had hypertension especially in the stage 1 and stage 2 of hypertension. 24.6%
CAS patients had a smoking history. Moderate dose statins are prescribed more in non
stenosis group whereas high dose statins (45.6%) are prescribed more in the stenosis
group. Merwick, et al., conducted a prospective study and found 58.4% male patients out
of 387 patients had more CAS when compared with the non-stenosis group. 71.2%
stenosis patients had hypertension, 25.4% were smokers in CAS group which supports
our result [14]. Male population are at more risk of CAS. This is because the plaque
characteristics are influenced by gender difference. Men have a larger lipid core than
women for the same degree of CAS. They also found to have a larger lipid-rich necrotic
core (LRNC) and thin fibrous cap compared to plaque characters found in females

[7].
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Smoking is another important risk factor for CAS incidence. Because the toxic chemicals
present in cigarette have a key role in the progression or development of atherogenesis[7].

The statin potency has a key role in reducing the stenosis size as well as cholesterol
level. Kadoglou, et al., conducted a prospective study to determine the effectiveness of
high dose statins (Atorvastatin 80mg) than moderate dose statins (Atorvastatin 10-20mg)
in patients with moderate CAS. They found carotid plaque echogenicity were improved
and lowered the serum level of vascular calcification inhibitors such as OPN and OPG in
patients prescribed with high dose of statins. OPN and OPG suppression were linked
with Atorvastatin-induced effects in a dose-dependent method [13]. Marchione, et al.,
conducted a case-control study to assess the long-term effect of high-dose Atorvastatin
on carotid plaque morphology in patients with first-ever TIA or stroke. They assessed
the effect of Atorvastatin in 240 symptomatic CAS patients by dividing into three groups
as Atorvastatin 80mg treated group, Atorvastatin 40mg treated group and the third group
without any statins. They found gray-scale median score and plaque echogenicity
improved in both groups compared with the control group. But greater plaque
stabilisation was achieved with Atorvastatin 80mg. This data supports our result [15].

No statistically significant association is observed between mRS score and CAS. But the
descriptive statistics showed it is clinically significant. Because the disability score was
found to be more when compared with the non-stenosis patient. Out of 57 patients,
26.3% of patients had a slight disability,15.8% of patients had a moderate disability,
17.5% of patients had a moderately severe disability and 12.3% of patients had a severe
disability.
We also tested the association between neurological improvement and dosage of statin.
We found a significant association (p= 0.048). The median (IQR) of neurological
improvement during hospitalisation in our study population was found to be 68 (55-80).
We observed 95.5% of patients had better neurological improvement based on NIHSS
score and 4% of patients were not observed with neurological improvement at the time of
discharge. Tsivgoulis, et al., analysed the neurological improvement during
hospitalisation in ischemic stroke patients with LAA and found 66.7 (28.5–100.0). A
small change in value may be due to the change in characteristics of the study
population. They also found statin pre-treatment provided better neurological
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Discussion

improvement during hospitalisation when compared with LAA patients who were not
treated with statins.
The survival analysis data showed a small but better survival advantage with high dose
statins compared to moderate dose statins over 6 months (p= 0.032). Tsivgouls, et al.,
assessed the survival at 30 days in ischemic stroke patients with LAA and identified
lower mortality rate (p=0.039) and stroke recurrence at 30 days which supports our
result[16].
There were no previous studies done for DDD calculation of statins in ischemic stroke.
Therefore, in our study we have included it as a secondary objective. The statins
prescribed in our study population include atorvastatin and rosuvastatin. DDD/100 bed
days of atorvastatin was found to be 49.93 and for rosuvastatin was found to be 0.26.
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LIMITATION

Limitation

Limitation
















Since the CT angiogram is
an expensive procedure, stenosis size reduction was not
assessed during follow-up.

Neurologic improvement observed may not be attributed only to statin use.
Moreover, the 
confounding factors such as stroke severity were not adjusted
while analysis.

A follow up period of
3 months may not be sufficient to monitor the stroke
recurrence and death.

Since the study is an observational design, lost to follow-up might have influenced

the final results.

Since all the patients with ischemic stroke patients received statins, we were not
able to construct a cohort group without statin. So study fail to demonstrate the
effect ofstatin on ischemic stroke patients to prevent the development of
stenosis.
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CONCLUSION

Conclusion

Conclusion
High incidence of ischemic stroke in males in our study settings may be due to the habits
of alcohol use, smoking, and hypertension. The majority of the subjects with ischemic
stroke are older adults and they have comorbidities such as hypertension, diabetes and
cardiovascular diseases. The major risk factor for ischemic stroke was found to be
hypertension in our study population. Majority of patients with and without stenosis have
a low incidence of stroke recurrence, death and improved the survival rate, because both
group received statin. Additionally, a significant improvement in stroke severity score
and stroke disability score at discharge may be attributed statin use. Statin prescription
pattern in CAS patients showed the majority of patients prescribed with a high dose of
statin which is supported by previous studies. Even though, stenosis size reduction was
not assessed but we could able to find that statin use will improve the quality of life of
stroke patients. Our findings provide preliminary observational evidence regarding the
beneficial effect of statins in improving early stroke outcomes in ischemic stroke
patients. However, a well-designed randomized clinical study is required to evaluate the
efficacy of statins in ischemic stroke patients.
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FUTURE DIRECTIONS

Future Directions

Future Directions







A comparative study between medical
 treatment with statin and carotid
endarterectomy for carotid stenosis
An interventional
 study with statin to prevent the development of carotid
artery stenosis.
A randomized control study to determine the
 effect of statin to treat carotid
artery stenosis in ischemic stroke patients.
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PATIENT PROFORMA
1.Demographic features :
Gender : male ☐

Age :
Place :

female ☐

Hospital ID :
Occupation :

2. Risk factors:
A. Diabetes No ☐ Yes

D. Polycythemia No ☐ yes☐

B. Hypertension No ☐ Yes ☐

E. Smoking No ☐ Yes ☐

C. Dyslipidemia No ☐ Yes

F. Alcohol No ☐ Yes ☐

G. Diet Veg ☐ Mixed☐
3. Past history
TIA

No ☐ Yes ☐

Stroke

No ☐ Yes ☐

4.NIHSS:

5. MRS at discharge :
6.

Stroke etiology:

A. Large vessel atherosclerotic☐

C. Cardioembolic ☐

B. Small vessel ☐

D. Stroke of determined cause ☐

E. Stroke of undetermined cause☐

7.

Imaging:

MRI BRAIN

CT BRAIN

CV DOPPLER
Vessel
Left carotid
Right carotid
Left vertebral
Right vertebral

Location

Degree of stenosis

Plaque morphology

CT ANGIOGRAM
Vessel
Left carotid
Right carotid
Left vertebral
Right vertebral

Location

Degree of stenosis (NASCET)

Location

Degree of stenosis

Location

Degree of stenosis (NASCET)

MR ANGIOGRAM
Vessel
Left carotid
Right carotid
Left vertebral
Right vertebral
DSA
Vessel
Left carotid
Right carotid
Left vertebral
Right vertebral

8.

Cardiac evaluation :

ECG

Atrial fibrillation

2DECHO -

LVH -

Yes

No

RWMA Valvular heart diseaseOthersHOLTER
9.

normal

abnormal

Laboratory:

HbA1c
Lipid profile
B12 levels
CBP
LFT
RFT
10.Treatment

received :

Carotid revascularization procedure :

yes

no

Timing of procedure
Medical Dual antiplatelet
Single antiplatelet
Statin
Hypertensive medications
Diabetic medications

11.Recurrence :

3 months :

drugs

doses

duration of treatment

PARTICIPANT INFORMATION SHEET

Project title: Use of Statins in Ischemic Stroke Patients with Carotid Artery Stenosis
IEC No.:
Sponsor Name:
Language: English
Principal Investigator: Shalmy M. Shibu
Designation: 2nd M.Pharm, Department of Pharmacy Practice
Hospital: Kasturba medical college and hospital.
Mobile number: 9497494487
Please read this form carefully. If you don’t understand the language or any information in this
document, please discuss with study doctor. Your participation in this study is voluntary, and you
can enquire about all details before giving your written consent to participate in this study.
1. Introduction to the research study:
You are invited to participate in this study because you have Stroke .
2. Purpose of the study:
To look for use of statins in ischemic stroke patients with carotid artery disease .
3. Who can take part:
All patients admitted in neurology ward with acute ischemic stroke of age >18 years will be included in
study .
Patients with terminal illness like chronic renal failure, chronic liver failure ,malignancy are excluded
from the study. Pregnant women with stroke are excluded from study.
4. Information about the study :
Patients admitted in neurology wards with acute ischemic stroke are included . Clinical features, imaging
data ,laboratory data of patient will be collected and analysed. Patient with carotid artery disease on
medical management will be followed at 3 months regarding recurrence of stroke.
5. What will happen to you during the study :
Patient will be examined by clinician and staff as part of usual medical care. Blood investigations and
imaging will be done as part of usual care. Treatment will be given as part of usual care .Clinical
details,laboratory,imaging data done as part of usual care will be collected . You may be followed after
3 months to know about recurrence of stroke.
6. Your role/responsibility in the study : Provide
accurate information whenever asked.
If you want to discontinue from the study, study doctor to be informed.

7. What are the risks?
It is an observational study no risks are involved in study.
8. What are the potential benefits of participating in the study :
You may not get direct benefit from participating in this study. If you take part in this study you may
help other patients with stroke by contributing to the knowledge of carotid artery disease.
9. What are the alternative treatments
available: Surgery
10. Cost of participating in the study:
No additional costs for drugs or investigations will be prescribed for the patients participating in study.
11. Compensation for injury:
If a medical problem arises during this research study as a direct result of the study treatment, the
treating physician will be responsible for making sure that proper medical care is provided to you.

12. Confidentiality of information:
Information from the study will be kept confidential. The data will not be made available to another
individual unless you specifically give permission in writing. Information and results from this study
may be presented at meetings or published in journals without including your name and personal
identifications. No reference will be made in oral or written reports which could link you to the study.
13. New information about the study:
Any new information available during the course of the study will be informed to you if it has relevance
to your decision regarding continuing in the study. Results of your participation will be disclosed to you
if you indicate your desire for it.
14. Voluntary participation:
Your participation in this study is voluntary; you may decline to participate at any time and you need
not give any reason for the same, and such withdrawal shall be without penalty and without loss of
benefits to which you are otherwise entitled. If you withdraw from the study prior to its completion,
you will receive the usual standard of care for your disease, and your non participation will not have any
adverse effects on your subsequent medical treatment or relationship with the treating physician.
If you withdraw from the study before data collection is completed, your data collected until you
indicated withdrawal will be used in the study report. The investigator may stop the research or
your participation in it at any time for some or other reason without your permission.

CzsÀåAiÀÄ£À¨sÁVAiÀÄ ªÀiÁ»w ¥ÀvÀæ
CzsÀåAiÀÄ£À²Ã¶ðPÉ: PÁågÉÆnqï Dlðj ¸ÉÖ£ÉÆÃ¹¸ï ºÉÆA¢gÀÄªÀ E±É«ÄPï ®PÁé gÉÆÃVUÀ¼À°è ¸ÁÖn£ï §¼ÀPÉ
LE¹ ¸ÀASÉå:
¥ÁæAiÉÆÃdPÀgÀ ºÉ¸ÀgÀÄ: C£Àé¬Ä¸ÀÄªÀÅ¢®è.
¨sÁµÉÀ: EAVèµï/ PÀ£ÀßqÀ
¥ÀæzsÁ£À CzsÀåAiÀÄ£ÀUÁgÀgÀÄ: ±Á°ä JA. ²§Ä
ºÀÄzÉÝ: ¢éwÃAiÀÄ ªÀµÀðzÀ JA ¥sÁªÀiÁð, ¥sÁªÀiÁð ¥ÁæQÖÃ¸ï «¨sÁUÀ
D¸ÀàvÉæ: PÀ¸ÀÆÛ¨Áð ªÉÊzÀåQÃAiÀÄ PÁ¯ÉÃdÄ ªÀÄvÀÄÛ D¸ÀàvÉæ
zÀÆgÀªÁtÂ ¸ÀASÉå: 9497494487
zÀAiÀÄ«lÄÖ F ªÀiÁ»w ¥ÀvÀæªÀ£ÀÄß ¸ÀjAiÀiÁV N¢PÉÆ½î. MAzÀÄªÉÃ¼É AiÀiÁªÀÅzÉÃ ªÀiÁ»w, ¨sÁµÉ CxÀðªÁUÀzÉ EzÀÝ°è,
CzsÀåAiÀÄ£À £ÀqÉ¸ÀÄwÛgÀÄªÀ ªÉÊzÀågÀ/¸ÀA±ÉÆÃzsÀPÀgÀ §½ ZÀað¹. F CzsÀåAiÀÄ£ÀzÀ°è ¤ªÀÄä ªÀÄUÀÄ«£À ¥Á¯ÉÆÎ¼ÀÄî«PÉAiÀÄÄ
¸ÀéAiÀÄA¥ÉæÃjvÀªÁVzÀÄÝ, ¤ªÀÄä ªÀÄUÀÄ F CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸ÀÄªÀÅzÀPÉÌ °TvÀ ¸ÀªÀÄäwAiÀÄ£ÀÄß ¤ÃqÀÄªÀÅzÀPÉÌ ªÀÄÄ£Àß
J®è «ZÁgÀUÀ¼À£ÀÄß ¸ÀA¥ÀÇtðªÁV PÉÃ½ w½zÀÄPÉÆ¼Àî§ºÀÄzÀÄ.
1. CzsÀåAiÀÄ£À ¥ÀjZÀAiÀÄ:
¤ªÀÄUÉ ®PÁé GAmÁVgÀÄªÀÅzÀjAzÀ ¤ªÀÄä£ÀÄß F CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸ÀÄªÀAvÉ PÉÃ½PÉÆ¼Àî¯ÁVzÉ.
2. CzsÀåAiÀÄ£ÀzÀ GzÝÉÃ±À:
PÁågÉÆÃnqï Dlðj PÁ¬Ä¯É ¸À»vÀ EgÀÄªÀ E±É«ÄPï ®PÁé gÉÆÃVUÀ¼À°è ¸ÁÖn£ï §¼ÀPÉAiÀÄ£ÀÄß UÀªÀÄ¤¸ÀÄªÀÅzÀÄ.
3. AiÀiÁgÀÄ ¨sÁUÀªÀ»¸À§ºÀÄzÀÄ:
£ÀgÀ±Á¸ÀÛç «¨sÁUÀzÀ°è ºÀoÁvï E±É«ÄPï ®PÁé¢AzÁV zÁR¯ÁVgÀÄªÀ 18QÌAvÀ ºÉZÀÄÑ ªÀAiÀÄ¹ì£À J®è gÉÆÃVUÀ¼À£ÀÄß
CzsÀåAiÀÄ£ÀzÀ°è ¸ÉÃj¹PÉÆ¼Àî¯ÁUÀÄªÀÅzÀÄ.
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ºÉÆA¢gÀÄªÀ gÉÆÃVUÀ¼À£ÀÄß CzsÀåAiÀÄ£À¢AzÀ ºÉÆgÀVqÀ¯ÁUÀÄvÀÛzÉ. ®PÁé¦ÃrvÀgÁzÀ UÀ©üðtÂ ªÀÄ»¼ÉAiÀÄgÀ£ÀÄß
CzsÀåAiÀÄ£À¢AzÀ ºÉÆgÀVqÀ¯ÁUÀÄvÀÛzÉ.
4. CzsÀåAiÀÄ£ÀzÀ §UÉÎ ªÀiÁ»w:
£ÀgÀ±Á¸ÀÛç «¨sÁUÀzÀ ªÁqïðUÀ¼À°è zÁR¯ÁVgÀÄªÀ ºÀoÁvï E±É«ÄPï ®PÁé ¦ÃrvÀgÀ£ÀÄß CzsÀåAiÀÄ£ÀzÀ°è
¸ÉÃj¹PÉÆ¼Àî¯ÁUÀÄvÀÛzÉ. gÉÆÃVAiÀÄ ªÉÊzÀåQÃAiÀÄ ®PÀëtUÀ¼ÀÄ, EªÉÄÃfAUï ªÀiÁ»w, ¥ÀæAiÉÆÃUÁ®AiÀÄ ªÀiÁ»wUÀ¼À£ÀÄß
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®PÁé ªÀÄgÀÄPÀ½PÉAiÀÄ «ZÁgÀªÁV ¤UÁ ªÀ»¸À¯ÁUÀÄvÀÛzÉ.
5. CzsÀåAiÀÄ£ÀzÀ CªÀ¢üAiÀÄ°è K£ÁUÀÄvÀÛzÉ:

gÀÆrüUÀvÀ ªÉÊzÀåQÃAiÀÄ DgÉÊPÉUÉ C£ÀÄUÀÄtªÁV gÉÆÃVAiÀÄ£ÀÄß ªÉÊzÀågÀÄ ªÀÄvÀÄÛ ¹§A¢ vÀ¥Á¸ÀuÉ £ÀqÉ¸ÀÄvÁÛgÉ. gÀÆrüUÀvÀ
DgÉÊPÉAiÀÄ ¨sÁUÀªÁV gÀPÀÛ vÀ¥Á¸ÀuÉ ªÀÄvÀÄÛ EªÉÄÃfAUï C£ÀÄß £ÀqÉ¸À¯ÁUÀÄvÀÛzÉ. gÀÆrüUÀvÀ aQvÉìAiÀÄ CAUÀªÁV
aQvÉìAiÀÄ£ÀÄß MzÀV¸À¯ÁUÀÄvÀÛzÉ. gÀÆrüUÀvÀ DgÉÊPÉAiÀÄ ¨sÁUÀªÁV £ÀqÉ¸À¯ÁzÀ ªÉÊzÀåQÃAiÀÄ «ªÀgÀUÀ¼ÀÄ, ¥ÀæAiÉÆÃUÁ®AiÀÄ,
EªÉÄÃfAUïUÀ¼À «ªÀgÀUÀ¼À£ÀÄß ¸ÀAUÀæ»¸À¯ÁUÀÄvÀÛzÉ. ®PÁé ªÀÄgÀÄPÀ½PÉAiÀÄ PÀÄjvÁV 3 wAUÀ¼ÀÄUÀ¼À §½PÀ C£ÀÄ¸ÀgÀuÁ
vÀ¥Á¸ÀuÉ £ÀqÉ¸À¯ÁUÀÄvÀÛzÉ.
6. CzsÀåAiÀÄ£ÀzÀ°è ¤ªÀÄä ¥ÁvÀæ/ ºÉÆuÉUÁjPÉÀ:
 PÉÃ½zÁUÀ¯É®è ¤RgÀªÁzÀ ªÀiÁ»wAiÀÄ£ÀÄß MzÀV¸À¨ÉÃPÀÄ.
 ¤ÃªÀÅ CzsÀåAiÀÄ£À¢AzÀ ºÉÆgÀºÉÆÃUÀÄ«gÁzÀgÉ CzsÀåAiÀÄ£ÀUÁgÀ ªÉÊzÀåjUÉ ªÀiÁ»w ¤ÃqÀ¨ÉÃPÀÄ.
7. C¥ÁAiÀÄUÀ¼ÉÃ£ÀÄ?
EzÉÆAzÀÄ vÀ¥Á¸ÀuÁvÀäPÀ CzsÀåAiÀÄ£ÀªÁVzÀÄÝ, AiÀiÁªÀÅzÉÃ C¥ÁAiÀÄUÀ¼À£ÀÄß M¼ÀUÉÆAr®è.
8. CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸ÀÄªÀÅzÀjAzÀ ¸ÀA¨sÁªÀå ¥ÀæAiÉÆÃd£ÀUÀ¼ÉÃ£ÀÄ:
CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸ÀÄªÀÅzÀjAzÀ ¤ªÀÄUÉ £ÉÃgÀ ¥ÀæAiÉÆÃd£À DUÀzÉ EgÀ§ºÀÄzÀÄ. ¤ÃªÀÅ F CzsÀåAiÀÄ£ÀzÀ°è
¨sÁUÀªÀ»¸ÀÄªÀÅzÀjAzÀ PÁågÉÆÃnqï Dlðj PÁ¬Ä¯ÉAiÀÄ §UÉV£À eÁÕ£ÀPÉÌ PÉÆqÀÄUÉ ¤ÃqÀÄªÀ ªÀÄÆ®PÀ ®PÁé
¦ÃrvÀgÁzÀ EvÀgÀ gÉÆÃVUÀ½UÉ £ÉgÀªÁUÀ§ºÀÄzÀÄ.
9. ®¨sÀå«gÀÄªÀ ¥ÀAiÀiÁðAiÀÄ aQvÉìUÀ¼ÉÃ£ÀÄ:
±À¸ÀÛçaQvÉì
10. CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸À®Ä ªÉZÀÑ:
F CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸ÀÄªÀ gÉÆÃVUÀ½UÉ ºÉZÀÄÑªÀjAiÀiÁV AiÀiÁªÀÅzÉÃ OµÀzsÀ CxÀªÁ vÀ¥Á¸ÀuÉUÀ¼À£ÀÄß ²¥sÁgÀ¸ÀÄ
ªÀiÁqÀ¯ÁUÀÄªÀÅ¢®è.
11. UÁAiÀÄPÉÌ ¥ÀjºÁgÀ:
F CzsÀåAiÀÄ£ÀzÀ CªÀ¢üAiÀÄ°è CzsÀåAiÀÄ£À aQvÉìAiÀÄ £ÉÃgÀ ¥ÀjuÁªÀÄªÁV AiÀiÁªÀÅzÉÃ ªÉÊzÀåQÃAiÀÄ ¸ÀªÀÄ¸Éå GAmÁzÀ°è
¤ªÀÄUÉ ¸ÀjAiÀiÁzÀ aQvÉì MzÀV¸ÀÄªÀÅzÀPÉÌ CzsÀåAiÀÄ£ÀUÁgÀ ªÉÊzÀågÀÄ ºÉÆuÉUÁgÀgÁVgÀÄvÁÛgÉ.
12. ªÀiÁ»wAiÀÄ UË¥ÀåvÉ:
CzsÀåAiÀÄ£À zÁR¯ÉAiÀÄ°è EgÀÄªÀ ¤ªÀÄä ºÉ¸ÀgÀÄ «¼Á¸À, ªÉÊzÀåQÃAiÀÄ zÁR¯É, ¥ÀjÃPÁë ¥sÀ°vÁA±À CzsÀåAiÀÄ£À ¥sÀ°vÁA±À
ªÀÄÄAvÁzÀ ªÀiÁ»wAiÀÄ£ÀÄß UË¥ÀåªÁV EqÀ¯ÁUÀÄvÀÛzÉ. ªÀÄvÀÄÛ CzÀ£ÀÄß CzsÀåAiÀÄ£ÀPÉÌ ¸ÀA§¢ü¹zÀ C¢üPÀÈvÀ ªÀåQÛUÀ¼ÁzÀ
¥ÁæAiÉÆÃdPÀgÀÄ CxÀªÁ CªÀgÀ ¥Àæw¤¢ü, £ÉÊwPÀ ¸À«Äw CxÀªÁ ¤AiÀÄAvÀæt ¸ÀA¸ÉÜ¬ÄAzÀ ªÀiÁvÀæ
¥Àj²Ã°¸À¯ÁUÀÄªÀÅzÀÄ, ¤ªÀÄä °TvÀ C£ÀÄªÀÄw E®èzÉ ªÀiÁ»wAiÀÄ£ÀÄß C£ÀåªÀåQÛUÀ½UÉ ®¨sÀåªÁUÀ®Ä ©qÀÄªÀÅ¢®è. F
CzsÀåAiÀÄ£ÀzÀ ªÀiÁ»w ªÀÄvÀÄÛ ¥sÀ°vÁA±ÀªÀ£ÀÄß ªÉÊeÁÕ¤PÀ PÀÆl /¸À¨sÉ CxÀªÁ ¥Àæ§AzsÀUÀ¼À°è ¤ªÀÄä ºÉ¸ÀgÀÄ ªÀÄvÀÄÛ
ªÉÊAiÀÄQÛPÀ UÀÄgÀÄvÀÄ E®èzÉ ¥ÀæPÀn¸À¯ÁUÀÄªÀÅzÀÄ. ªÀiËTPÀ CxÀªÁ °TvÀªÀgÀ¢AiÀÄ°è F CzsÀåAiÀÄ£ÀPÉÌ ¸ÀA§¢ü¹zÀAvÉ
¤ªÀÄä G¯ÉèÃR EgÀÄªÀÅ¢®è.
13. CzsÀåAiÀÄ£ÀzÀ §UÉÎ ºÉÆ¸À ªÀiÁ»w:

CzsÀåAiÀÄ£ÀzÀ ¸ÀªÀÄAiÀÄzÀ°è AiÀiÁªÀÅzÉÃ ºÉÆ¸À ªÀiÁ»wUÀ¼ÀÄ ®¨sÀåªÁzÀ°è CzÀÄ ¤ªÀÄUÉ F CzsÀåAiÀÄ£ÀzÀ°è
ªÀÄÄAzÀÄªÀjAiÀÄ®Ä ¸ÀºÀPÁjAiÀiÁzÀ°è CzÀ£ÀÄß ¤ªÀÄUÉ w½¸À¯ÁUÀÄªÀÅzÀÄ ¤ªÀÄä ¨sÁUÀªÀ¸ÀÄ«PÉ¬ÄAzÁzÀ ¥sÀ°vÁA±ÀªÀ£ÀÄß
¤ÃªÀÅ EaÒ¹zÀ°è ¤ªÀÄUÉ w½¸À¯ÁUÀÄªÀÅzÀÄ.
14. ¸ÀéAiÀÄA¥ÉæÃjvÀ ¥Á¯ÉÆÎ¼ÀÄî«PÉ:
F CzsÀåAiÀÄ£ÀzÀ°è ¤ªÀÄä ¨sÁUÀªÀ»¸ÀÄ«PÉAiÀÄÄ LaÒPÀªÁVzÀÄÝ ¤ÃªÀÅ F CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸À®Ä ¸ÀªÀÄäw¹zÀgÀÆ AiÀiÁªÀÅzÉÃ
¸ÀªÀÄAiÀÄzÀ°è ¤ªÀÄä C£ÀÄªÀÄwAiÀÄ£ÀÄß »AvÉUÉÀzÀÄPÉÆ¼Àî§ºÀÄzÀÄ. ºÁUÀÆ EzÀPÉÌ AiÀiÁªÀÅzÉÃ PÁgÀt ¤ÃqÀ ¨ÉÃPÁV®è. EzÀPÁÌV ¤ªÀÄUÉ
AiÀiÁªÀÅzÉÃ zÀAqÀ«gÀÄªÀÅ¢®è ªÀÄvÀÄÛ ¤ªÀÄUÉ ¹UÀ¨ÉÃPÁUÀÄªÀ G¥ÀAiÉÆÃUÀ/¯Á¨sÀPÉÌ AiÀiÁªÀÅzÉÃ £ÀµÀÖ«®è. ¤ÃªÀÅ CzsÀåAiÀÄ£À
¥ÀÇtðUÉÆ¼ÀÄîªÀ ªÉÆzÀ®Ä CzsÀåAiÀÄ£À¢AzÀ ºÉÆgÀ§AzÀgÉ ¤ÃªÀÅ ¤ªÀÄä PÁ¬Ä¯ÉUÉ ¨ÉÃPÁUÀÄªÀ ¸ÁªÀÄ£ÁåªÁzÀ aQvÉìAiÀÄ£ÀÄß
¥ÀqÉAiÀÄÄwÛÃj ªÀÄvÀÄÛ ¤ªÀÄä ¨sÁUÀªÀ»¸ÀÄ«PÉAiÀÄÄ ¤ªÀÄä ªÀÄÄA¢£À aQvÉìAiÀÄ ªÉÄÃ¯É AiÀiÁªÀ CqÀØ ¥ÀjuÁªÀÄªÀ£ÀÄß ©ÃgÀÄªÀÅ¢®è
CxÀªÁ ¤ªÀÄUÉ aQvÉì ¤ÃqÀÄªÀ ªÉÊzÀågÉÆA¢V£À ¸ÀA§AzsÀPÉÌ AiÀiÁªÀÅzÉ vÉÆAzÀgÉ AiÀiÁUÀÄªÀÅ¢®è.
CzsÀåAiÀÄ£À ¥ÀÇtðUÉÆ¼ÀÄîªÀ ªÉÆzÀ®Ä ¤ÃªÀÅ CzsÀåAiÀÄ£À¢AzÀ »AzÉ ¸ÀjzÀgÉ ¤ÃªÀÅ CzsÀåAiÀÄ£À¢AzÀ »AzÉ ¸ÀjAiÀÄÄªÀ ªÉÆzÀ®Ä
¸ÀAUÀæ»¹zÀ CzsÀåAiÀÄ£ÀzÀ ªÀiÁ»wAiÀÄ£ÀÄß CzsÀåAiÀÄ£À ªÀgÀ¢AiÀÄ°è G¥ÀAiÉÆÃV¸À¯ÁUÀÄªÀÅzÀÄ. ¥ÁæAiÉÆÃdPÀgÀÄ CxÀªÁ
CzsÀåAiÀÄ£ÀPÁgÀgÀÄ AiÀiÁªÀÅzÉÃ ¸ÀªÀÄAiÀÄzÀ°è CªÀgÀ CzsÀåAiÀÄ£ÀªÀ£ÀÄß CxÀªÁ ¤ªÀÄä ¨sÁUÀªÀ»¸ÀÄ«PÉAiÀÄ£ÀÄß MAzÀ®è MAzÀÄ PÁgÀtPÁÌV
¤ªÀÄä C£ÀÄªÀÄw E®èzÉAiÉÄÃ ¤°è¸À§ºÀÄzÀÄ.
15. AiÀiÁªÀÅzÉÃ ¥Àæ±ÉßUÀ½zÀÝ°è AiÀiÁgÀ£ÀÄß ¸ÀA¥ÀQð¸À¨ÉÃPÀÄ:
F CzsÀåAiÀÄ£ÀzÀ°è ¤ÃªÀÅ ¨sÁUÀªÀ»¸ÀÄwÛgÀÄªÁUÀ CzÀgÀ ¥ÀjuÁªÀÄªÁV AiÀiÁªÀÅzÉÃ CqÀØ ¥ÀjuÁªÀÄUÀ¼À£ÀÄß C£ÀÄ¨sÀ«¸ÀzÀ°è ¤ÃªÀÅ
ªÀÄÄRå CzsÀåAiÀÄ£ÀPÁgÀgÁzÀ ±Á°ä JA. ²§Ä CªÀgÀ£ÀÄß ªÉÄÃÃ¯É PÁtÂ¹zÀ «ªÀgÀUÀ¼ÀAvÉ ¸ÀA¥ÀQð¸ÀºÀÄzÀÄ.
CzsÀåAiÀÄ£ÀzÀ ¨sÁVzÁgÀgÁV ªÀiÁ»w ¸ÀªÀÄäw ¥ÀvÀæzÀ ¥ÀæQæAiÉÄ §UÉÎ CxÀªÁ ¨sÁVzÁgÀgÁV ¤ªÀÄä ºÀPÀÄÌUÀ¼À §UÉÎ ¤ªÀÄUÉ AiÀiÁªÀÅzÉÃ
¥Àæ±ÉßUÀ½zÀÝ°è EªÀgÀ£ÀÄß ¸ÀA¥ÀQð¸À§ºÀÄzÀÄ: ¸ÀzÀ¸Àå PÁAiÀÄðzÀ²ð, PÀ¸ÀÆÛ¨Áð ªÉÄÃrPÀ¯ï PÁ¯ÉÃdÄ ªÀÄvÀÄÛ PÀ¸ÀÆÛ¨Áð D¸ÀàvÉæ £ÉÊwPÀ ¸À«Äw ¸ÀA¸ÉÜ, PÉÆoÀr £ÀA. 22, £É®ªÀÄºÀr, PÉJªÀiï¹ ¥ÁæzsÁå¥ÀPÀgÀ PÉÆoÀrUÀ¼ÀÄ, PÉJªÀiï¹ DqÀ½vÀ PÀbÉÃj ¥ÀPÀÌ,
PÀ¸ÀÆÛ¨Áð ªÉÄrPÀ¯ï PÁ¯ÉÃdÄ, ªÀÄtÂ¥Á® - 576 104, EªÀgÀ£ÀÄß ¸ÀAzÀ²ð¸À§ºÀÄzÀÄ. ¥sÉÇÃ£ï : 0820 29 33522. ¸ÀªÀÄAiÀÄ:
¨É½UÉÎ 9:00jAzÀ ¸ÁAiÀÄAPÁ® 5:00

F ªÀiÁ»w ¥ÀvÀæzÀ §UÉÎ CxÀªÁ CzsÀåAiÀÄ£ÀPÉÌ ¸ÀA§¢ü¹zÀAvÉ AiÀiÁªÀÅzÉÃ «ªÁzÁA±ÀUÀ½zÀÝgÉ F PÉ¼ÀV£ÀªÀgÀ£ÀÄß PÀÆqÁ
¸ÀA¥ÀQð¸À§ºÀÄzÀÄ.
ºÉ¸ÀgÀÄ:

qÁ| gÁeÉÃ±ï «.

«¼Á¸À:

¥sÁªÀÄð¹ ¥ÁæQÖÃ¸ï «¨sÁUÀ, JA¹M¦J¸ï, ªÀÄtÂ¥Á®

zÀÆgÀªÁtÂ:

9538417313

INFORMED CONSENT FORM

Project title: Use of Statins in Ischemic Stroke Patients with Carotid Artery Stenosis

I confirm I have read the Participant Information Sheet for the above study and its
contents were explained and I have had the opportunity to ask questions and received
satisfactory answers.
I understand that my participation in the study is voluntary and that I have the right to
withdraw at any time without giving any reason, without my medical care or legal rights
being affected.
I agree to take part in the above study. I confirm that I have received a copy of the
Participant Information Sheet along with this signed and dated informed consent form.

Name of the Research Participant :
Age of the Research Participant :
Address of the Research Participant :
Occupation :
Annual Income of the Participant :
Name & address of the nominee(s) and his relation to the Participant :
_________________________________________________________________________

__________________________
Signature of the research subject

_________
Date

__________________________
Name & Signature of the witness

_________
Date

_______________________________________________
Name & Signature of the person explaining the consent

_________
Date
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ªÀiÁ»wAiÀÄÄPÀÛ ¸ÀªÀÄäw ¥ÀvÀæ

CzsÀåAiÀÄ£À ²Ã¶ðPÉ: PÁågÉÆÃnqï Dlðj ¸ÉÖ£Æ
É Ã¹¸ï ¸ÀªÄÀ ¸Éå ºÉÆA¢gÀÄªÀ E±É«ÄPï ®PÁé gÉÆÃVUÀ¼À°è ¸ÁÖn£ï OµÀzÀszÀ
§¼ÀPÉ
ªÉÄÃ®ÌAqÀ CzsÀåAiÀÄ£ÀzÀ §UÉV£À «µÀAiÀÄ ªÀiÁ»w¥ÀvæÀªÀ£ÄÀ ß £Á£ÀÄ N¢PÉÆArzÝÉÃ£É ªÀÄvÀÄÛ CzÀgÀ ªÀiÁ»wUÀ¼À£ÀÄß
£À£ÀUÉ ¸ÀªÀÄ¥ÀðPÀªÁV «ªÀj¸À¯ÁVzÉ. £À£ÀUÉ ¥Àæ±ÉßUÀ¼À£ÄÀ ß PÉÃ¼À®Ä CªÀPÁ±À ¤ÃqÀ¯ÁVvÀÄÛ ªÀÄvÀÄÛ CªÀÅUÀ½UÉ
¸ÀªÀiÁzsÁ£ÀPÀgÀªÁzÀ GvÀÛgÀUÀ¼ÀÄ £À£ÀUÉ ®©ü¹ªÉ.
F CzsÀåAiÀÄ£ÀzÀ°è £À£Àß ¨sÁUÀªÀ»¸ÀÄ«PÉAiÀÄÄ ¸ÀA¥ÀÇtðªÁV LaÒPÀªÁVzÀÄÝ, AiÀiÁªÀÅzÉÃ ¸ÀªÀÄAiÀÄzÀ°è, AiÀiÁªÀÅzÉÃ
PÁgÀtUÀ¼À£ÀÄß ¤ÃqÀzÉ CzsÀåAiÀÄ£À¢AzÀ »AzÉ ¸ÀjAiÀÄÄªÀ ¸ÁévÀAvÀæöå £À£ÀVzÉ ªÀÄvÀÄÛ CzÀjAzÀ £À£Àß ªÉÊzÀåQÃAiÀÄ
DgÉÊPÉ ªÀÄvÀÄÛ PÁ£ÀÆ£ÀÄ§zÀÞ ºÀPÀÄÌUÀ½UÉ AiÀiÁªÀÅzÉÃ vÉÆAzÀgÉAiÀiÁUÀÄªÀÅ¢®è JA§ÄzÀ£ÀÄß w½¢zÝÉÃ£É.
£Á£ÀÄ F CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸À®Ä ¸ÀªÄÀ äw¹zÝÉÃ£É. «µÀAiÀÄ ªÀiÁ»w ¥ÀvæÀ ºÁUÀÆ ¸À» ªÀÄvÀÄÛ ¢£ÁAPÀ ¸À»vÀ
F ªÀiÁ»wAiÀÄÄPÀÛ ¸ÀªÀÄäw ¥ÀvÀæzÀ ¥Àæw £À£ÀUÉ ®©ü¹zÉ JA§ÄzÀ£ÄÀ ß zÀÈrüÃPÀj¸ÀÄwÛzÝÉÃ£É.

CzsÀåAiÀÄ£À¨sÁVAiÀÄ ºÉ¸ÀgÀÄ:
CzsÀåAiÀÄ£À¨sÁVAiÀÄ ªÀAiÀÄ¸ÀÄì:
CzsÀåAiÀÄ£À¨sÁVAiÀÄ «¼Á¸À:
ªÀÈwÛ:
CzsÀåAiÀÄ£À¨sÁVAiÀÄ ªÁ¶ðPÀ DzÁAiÀÄ:
£Á«Ä¤ (UÀ¼À) ºÉ¸ÀgÀÄ ªÀÄvÀÄÛ CzsÀåAiÀÄ£À¨sÁVAiÀÄ dvÉUÉ CªÀgÀ ¸ÀA§AzsÀ:
___________________________________________________________________
__________________________
CzsÀåAiÀÄ£À¨sÁVAiÀÄ ¸À»

_________
¢£ÁAPÀ

__________________________
¸ÁQëAiÀÄ ºÉ¸ÀgÀÄ ªÀÄvÀÄÛ ¸À»

_________
¢£ÁAPÀ

__________________________
¸ÀªÀÄäwAiÀÄ£ÀÄß «ªÀj¹zÀ ªÀåQÛAiÀÄ ºÉ¸ÀgÀÄ ªÀÄvÀÄÛ ¸À»

_________
¢£ÁAPÀ
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