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Abstract : Stroke is a major cause of mortality and morbidity, and thrombolysis has served as a catalyst for
major changes in the management of acute ischaemic stroke. Intravenous alteplase (recombinant tissue
plasminogen activator) is the only approved thrombolytic agent at present indicated for acute ischaemic
stroke. Recombinant tissue plasminogen activator (rt-PA) therapy is effective in reducing early and long-term
neurologic disabilities if it is started quickly. This article summarizes the recent advances in thrombolysis for
acute ischaemic stroke.
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INTRODUCTION

Stroke is defined by the World Health Organization as a clinical Syndrome consisting of rapidly developing
clinical signs of focal (or global in case of coma) disturbance of cerebral function lasting More than 24 hours
or leading to death with no apparent cause Other than a vascular origin.1 Stroke is classified broadly into three
Categories; ischemic stroke, hemorrhagic stroke and subarachnoid Haemorrhage. Ischemic stroke occurs due
to blockage of blood vessel Which limits the blood supply to the brain whereas hemorrhagic Stroke occurs
due to rupture of blood vessel leading spillage of Blood in the intracranial cavity.2 Depending on the site of
blood Spillage the hemorrhagic stroke could be classified as intracerebral Haemorrhage or subarachnoid
haemorrhage.2 Approximately 60-80% Of all strokes is ischemic. This article is dedicated to acute ischemic
Strokes and its management.3

A stroke is a cerebrovascular accident that leads to loss of brain function due to a disturbance of blood supply
to the brain. The WHO described strokes as rapidly developing signs of focal or global loss of cerebral
function with symptoms lasting quite 24 h or leading to death with no apparent reason, other than that of
vascular origin.1 Stroke is the most common neurological emergency and the second most common cause of
death. It is also a major cause of disability worldwide. For three consecutive decades including world war,
stroke has been implicated as the most common cause of death, but in the recent two decades, there has been
a large reduction of stroke mortality.2 According to the WHO global burden of disease data 2015, out of total
mortality in India, 7.26% were due to a stroke and stroke contributes to 3.61 to disability-adjusted life years
(DALYsSs) of the Indian population. Worldwide stroke is the second leading cause of DAL globally; the WHO
2016 global health estimates 5.16%. However, with the increase in age, the death rate from stroke is expected
to double by 2030.3,4 Stroke is the second leading cause of death worldwide, that is, 10.2% of people die due
to stroke globally as per the global health estimates 2016.4 There are many known risk factors for stroke such
as age, sex, heredity, ethnicity, hypertension, diabetes mellitus, dyslipidemia, migraine, oral contraceptive
use, socioeconomic status, alcohol consumption, smoking, and physical inactivity, and obesity. The incidence
rates of stroke have been reduced by treatment of known risk factors for stroke. Early identification of risks
associated with stroke coupled with the implementation of effective prevention programs will undoubtedly
help to control the burden of this major epidemic. The two types of strokes, that is, ischemic and hemorrhagic
strokes have different pathogenesis and outcome. 5 Cerebrovascular disease usually occurs in the middle and
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late stages of life; the incidence of stroke increases with age; and thus disability occurs to many people in
their “Golden Years.” Some types of the cerebrovascular diseases include ischemia infarction and intracranial
hemorrhage. Most cerebrovascular diseases are manifest by abrupt onset of focal neurological deficit. The
deficit may remain fixed or may rapidly improve or progressively worsen. It is this abrupt onset of
nonconvulsive and focal neurological deficit that defines stroke, or cerebrovascular accident. Reduction in
cerebral blood flow causes cerebral ischemia which may last for seconds to minutes; neurological symptoms
can be seen within few seconds because neurons lack rapid energy failure, and if the blood flow is recovered
soon, the symptoms are only transient and thus termed as transient ischemic attack (TIA). It becomes very
important for a clinician to always identify, differentiate, and then treat a stroke; they should differentiate
ischemia infarction and hemorrhage since their treatment depends on the cause; the main focus is on two goals
such as to prevent or reverse acute brain injury and to prevent future neurologic injury. Approximately 80%
of stroke events in the general population are ischemic and are the result of an occlusion in the central nervous
system vasculature (either thrombotic or embolic) which obstructs the flow of blood and may result in brain
cell death. This can lead to a variety of cognitive and physical deficits, depending on where the flow of blood
is restricted and the length of time of the restriction. Hemorrhagic strokes lead to brain tissue death, where the
bleeding occurs inside the brain itself or just outside in the subarachnoid space. Similar to an ischemic stroke,
a hemorrhagic stroke can also lead to a variety of deficits depending on which part(s) of the brain are affected.
Both ischemic and hemorrhagic strokes present as acute neurological dysfunction with symptoms such as
speech disturbance, weakness, ataxia (loss of body movement control) and/or headache.6.7 Patients with an
acute ischemic stroke may be eligible for a thrombolytic agent, known as recombinant tissue plasminogen
activator (rt-PA), for treatment of their occlusion. It is used as a first-line drug for the acute treatment of
ischemic stroke. It acts within the endogenous fibrinolytic cascade to convert plasminogen to plasmin by
hydrolyzing the arginine-valine bond in plasminogen. The activated plasmin then degrades fibrin and
fibrinogen, allowing for the dissolution of the clot and re- establishment of blood flow. Not everyone who has
an ischemic stroke is eligible for TPA. The use of TPA has very strict inclusion criteria. General inclusion
criteria as; patient age should be equal or older than 16 years with the presence of acute ischemic stroke
symptoms, measurable neuromuscular failure should be present, Absence of hemorrhage or stroke mimic on
baseline CT, and the onset of symptoms should be at least 4.5 hours before the onset of treatment.8 Despite
the efficacy of TPA drug in improving ischemic stroke patients' outcomes, the most significant adverse effect
of TPA is intracerebral hemorrhage and the other adverse effects include extracranial hemorrhage, orolingual
angioedema, and seizure. The risk of TPA therapy and the need for rapid interventions make it is clear that
the management of patients is crucial after treatment. Some other types of acute ischemic stroke treatments
include venous thrombolytic therapy, arterial thrombolytic therapy, non-pharmacological therapy
(mechanical embolectomy), surgery, and supportive and therapeutic interventions. Among the treatments
reported, rt-PA injection has been considered as the most available therapy accessible at most neurological
centers.9 Acute Ischemic Stroke Stroke is the second leading cause of death worldwide in the adult population,
and the fourth leading cause of disease burden (as measured in disability — adjusted life years). Ischaemic
stroke comprises more than 80% of all strokes in Western countries. Over the past four decades, age-adjusted
stroke incidence rates decreased by 42% in high-income countries, whereas they more than doubled in low to
middle-income countries according to a recent systematic review. However, this comparison was made with
a relatively small proportion of all studies included from limited geographic regions and countries at different
times.12 As an age-dependent disease, it has been predicted that the number of strokes will increase in parallel
with the increasingly aged population. Risk factors for stroke are divided into two categories. Old age, male
gender, family history of stroke, and low birth weight are non-modifiable risk factors. The traditional
modifiable risk factors, such as diabetes, hypertension, smoking and atrial fibrillation account for 60- 80% of
the population attributable risk for ischaemic strokes. More recently identified risk factors including waist-to-
hip ratio, ratio of apolipoprotein 31 (Apo) B to Al, diet, physical activity, psychosocial stress and depression,
along with the traditional factors, account for more than 90% of all strokes.13.14 Aetiology of ischaemic
stroke The etiology of ischaemic stroke can be largely classified into atherosclerosis, cardioembolic, and
lacunar syndrome resulting from small vessel occlusion. In published large stroke registries, 25-39% of
ischaemic strokes never had their definite cause identified13. This group of strokes is known as cryptogenic
stroke. 15 The proportion of this type of stroke is nevertheless decreasing due to the wide use of improved
diagnostic tools, (e.g. Magnetic Resonance Angiography [MRA], Computed Tomography Angiography
[CTA], Transoesophageal Echocardiogram [TOE]), and prolonged cardiac monitoring) and raised awareness
of early investigation. Figure 1.1: Acute Ischemic stroke Extracranial carotid and vertebral artery dissection
account for only 2% of ischemic strokes overall, but in the less than 45 years old age group, dissection is
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responsible for approximately 20% of ischaemic strokes. Other rare causes of ischaemic stroke such as
vasculitis, and hypercoagulopathy account for less than 5% of strokes. Positive antiphospholipid antibodies,
which can be present in more than 40% of ischaemic stroke patients may not have any clinical significance
and have not been shown to increase the risk of stroke reoccurrence.16 Atherosclerosis is the most common
pathology causing the occlusion of intra and extracranial arteries. The development of atherosclerosis is a
chronic process that is caused, or at least accelerated partly by hypertension, smoking, diabetes and
hyperlipidaemia. The commonest sites affected by atherosclerosis that are relevant to stroke are the carotid
bifurcation and the vertebral artery origins.17 The risk of major thrombotic and thromboembolic
complications of atherosclerosis is related to the stability of the plaque rather than the severity of stenosis.18
Patients with irregular or ulcerated plaques on carotid angiography have a higher risk of ischaemic stroke
irrespective of the degree of stenosis of the vessel lumen.
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Apoptosis, programed cell death, is linked with caspase activation, that cleaves protein, and modifies
homeostasis and proteins which are directly responsible for cell death
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FIGURE : MECHANISM TO NEURONAL DEATH DURING STROKE

AIM & OBJECTIVE

The main aim of this study is to analyze the major risk factors among the population with Acute

Ischemic Stroke and the management of AIS with Tissue Plasminogen Activator therapy.
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Objective:

To study the prevalence of stroke in adults (20-60 years).
To assess the type of rt-PA used in patients (Tenecteplase/ Acteplase).

» To find out the efficacy outcome of rt-PA therapy by using NIHSS score post treatment and
during the discharge.

» To find out the functionality status by using mRs score distribution

» To assess the time of stroke onset and time of drug administered

» To find out the safety outcome of rt-PA include adverse events and mortality.

RESEARCH METHODOLOGY

Study Design: A observational study

Study duration: 4-5 months Study sample

size: 110-115patients

S=(z2p(1-p)/m? S=sample size for infinite population
Z=z score is determined based on confidence level (75%)

S=(1.04)20.5(1-0.5) / (0.05)?
P= population proportion (assumed to be 50% = 0.5)

S =(1.04)20.5*0.5/ 0.0025
( ) / M= marginal of error (0.05)

$ =0.2875/0.0025 confidence level — The probality that the value of a parameter

falls with in a specific range of value.
S=109

Inclusion criteria:

 Patients age group of 20- 60 years.
» Patients admitted with acute cerebral stroke and diagnosis was confirmed by computed

tomography scan or magnetic resonance imaging brain will be included.

* Both male and female will be included.

Exclusion criteria:

» Patients admitted to the neurology ward with a brain infection, subdural hematoma,
intracranial malignancy, and other brain lesions were excluded from the study.

» The patient below 20 years and greater than 60 years will be excluded.

Study method:

An observational study will be performed and data from patients will be collected retrospectively
and prospectively using paper-based case report forms from patients who received the intravenous
rt-PA for treatment of Acute Ischemic Stroke. The patient’s data of age, weight, BP, co-morbidity
condition, concomitant medication, medication used along with rt-PA for treatment, were noted in
CRF.
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The patients included had confirmed radiological diagnosis of Acute Ischemic Stroke with no

contraindications for rt-PA. Patients who were diagnosed with conditions other than AIS and having
contraindications to rt-PA were excluded. The collected patient data has been utilized to determine
the safety, efficacy, and certain secondary outcomes of the study drug.

Efficacy Outcomes included major Neurological improvement at 24 hours and Functional status on

discharge.

This has been analyzed by using the NIHSS score which has been captured and analyzed at post-
treatment of 24 h and during discharge.

In addition, mRS Score distribution has also been used

The National Institute of Health Stroke Scale (NIHSS) can assess the patient and select the suitable
candidates based on a scale for physical examination; for thrombolytic therapy, a patient must have
more than a minimal neurological deficit. Patients with only minimal weakness, isolated ataxia,
isolated sensory deficit, or isolated dysarthria are generally not candidates to be thrombolysis.
NIHSS is a scale used for neurological examination of the patient showing a level of consciousness,
gaze difficulty, facial weakness, limb weakness, sensory loss, and speech problems. Scores range
from 0 to 42. FDA applies that scores beyond 22 are of a severe neurological deficit. And patients
are more prone to intracranial hemorrhage if they are administered with rt-PA after a score of 22.

However, patients with NIHSS more than 22 still benefit from the treatment [18]

Modified Rankin Scale (mRS)-have a scoring system to measure the outcome events of the patients,
for this, we use modified Rankin scale; it starts with 0 (no disability) and ends with 6 (death), and

the primary measure of outcome is the proportion of patients alive and independent (mRS 0-2).

Safety outcomes include adverse events and mortality. Age, sex, co-morbidities condition, retention
time at the hospital, the time duration between stroke onset and administration of drug were

observed as secondary outcomes.
Statistical Analysis:

The data collected will be interpreted and compared by statistically

IV. RESULTS AND DISCUSSION

1. Efficacy Outcomes included major Neurological improvement at 24 hours and Functional
status on discharge. This has been analyzed by using NIHSS score which has been captured
and analyzed throughout the patient stay and during discharge. In addition, mRS Score
distribution has also been used. NIHSS Score (National Institutes of Health Stroke Scale
(NIHSS)) is a tool developed to help physicians objectively rate severity of ischemic strokes.
mRS or The Modified Rankin Score (mRS) is a 6 point disability scale which is the most

widely used outcome measure in stroke clinical trials.
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NIHSS Score Trend (Admission vs 24 Hr vs Discharge)

35
30
25

20

NIHSS Score

15

10

Il NIHSS Score at Admission [l NIHSS Score (Post 24 Hour) Bl NIHSS Score at discharge

Figure 6.1: NIHSS Score trend throughout patient stay

The above box plot clearly indicates a reduction in the NIHSS Score after drug
administration. The median NIHSS score of patients at the time of Admission was observed
12, after treatment post 24 hours was 6 and at the time of discharge the NIHSS Score was
observed 4.

NIHSS Score at discharge
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Figure 6.2: NIHSS Score at discharge

The above distribution of NIHSS score at discharge indicates that the majority of patients who
received the study drug were able to achieve a lower NIHSS during discharge.

55.36% Patients having 0-4 range of NIHSS Score, 25.59% patients observed 48 NIHSS
score, while 10.12% observed 8-12 range of NIHSS score and remaining 8.93% between
12-28 NIHSS score.
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mRS Distribution
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Figure 6.3: mRS Score distribution
Table 6.1: Percentage of MRSSCORE
mRS Score 0 1 2 3 4 5
(c:e‘:::ntage) 25(17.86%) | 46 (3286%) | 23 (16.43%) | 14(10%) | 9(6.43%) | | 6.233 %

The legend in the above chart indicates the mRS Scores ranging from 0 to 5 and the summary
shows the percentage of patients respective to the scores. The mRS score distribution also
indicates a similar trend as above, with 51% patients having 0-1 scores 26% patients
observed 2-3 disability score and 23% patients having 4-5 scores.

Table 6.2: A tabular representation of mean and standard deviations observed in the efficacy
data points discussed above:

Parameters Mean = SD Median
NIHSS Score at Admission - 12
NIHSS Score (Post 24 Hour) 6
NIHSS Score at discharge 4

2.04+1.70 ---
Mrs

Safety outcomes were measured by analyzing the prevalence of Symptomatic intracranial
hemorrhage (sICH), Adverse Events, and Mortality rate.
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Adverse Events
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Figure : Frequency of Adverse events

From the data received of 200 patients, 121 data had mentioned the adverse events. In 106
patients adverse events were not observed after the treatment while there were 15 patients
who experienced an adverse event during the study from which 5 adverse events were not
caused directly by the study drug and 10 were caused by the study drug. Significantly 87.6%
of patients not experienced any kind of adverse events while 12.4% of patients shows
adverse events related to drug and 4.8 % due to other reasons.

Mortality
198
o)
=2
(%]
¢
sICH
Other Reason
200
1
1 50 100 150
0 No. of patients 250

Figure Mortality rate

There were 2 deaths during the study, the reasons are made known in the above visual. Based
on the data, the mortality rate is significantly low around 1%.

3. Secondary Outcomes include age distribution, gender ratio, Co-morbidities distribution and
time duration between stroke onset and administration of the drug.
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Age distribution
Age distribution
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Figure 6.6: Age distribution

Age distribution graph shows that maximum AIS is seen in ages between 58-68 years
(40.51%).

b) Gender ratio:

Gender Distribution

H Female

® Male

Figure 6.7: Gender Ratio

The gender ratio in the above chart suggests that acute ischemic stroke might be affecting males
more than females.
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c¢) Co-morbidities frequency distribution:

Co-morbidities distribution

Previous Stroke
Heart Failure
Atrial Fibrillation b2 188

Hyperlipidemia 26 174

Smoker
Diabetes 82 118

Hypertension 117 83

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

HYES ENO

Figure : Co-morbidities frequency distribution

The above chart shows the distribution of common co-morbidities that the patients with acute
ischemic stroke have. Major co-morbidities were observed are Hypertension (58.5%) Diabetes
(41%), Smoker (19%), Hyperlipidemia (13%), Atrial Fibrillation (6%). Heart Failure (4.5%) and
Previous stroke (5%).

d) Patient Retention Time

Patient Retention time

60

No. of patients

2 2 1 1

[0, 4] (4, 8] (8, 12] (12, 16) (16, 20] (20, 24] (24, 28]

No. of days

Figure: Patient Retention time in hospital

The above chart suggests that the retention time for the site was mostly within 12 days from
the date of admission to the date of discharge.
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Table 6.3: Tabular representation of mean and standard deviations observed in the
secondary data

Parameters Mean £ SD
Age (yrs) 59.61 + 10.63
Weight (kgs) 67.72£9.74
Patient Retention Time in Hospital (Days) 6.05£4.25

Table 6.4: Tabular representation of the frequency distribution of the secondary outcomes

SECONDARY PARAMETERS N (%)
Female 57 (29.38%)
Sex
Male 137 (70.62%)
. No 83 (41.5%)
Hypertension
Yes 117 (58.5%)
. No 118 (59%)
Diabetes
Yes 82 (41%)
No 162 (81%)
Smoker
Yes 38 (19%)
by, . . No 174 (87%)
Hyperlipidemia
Yes 26 (13%)
W No 188 (94%)
Atrial fibrillation
Yes 12 (6%)
. No 191 (95.5%)
Heart failure
Yes 9 (4.5%)
. No 190 (95%)
Previous Stroke
Yes 10 (5%)

CONCLUSION

We conclude from in this observational study that the administration of intravenous
thrombolytic agents shows an effective treatment in the management of Acute Ischemic
Stroke by observing the downfall in stroke severity and a disability score of patients after
treatment. The safety profile indicates that timely diagnosing the Acute Ischemic Stroke and
on- time treatment of Tenecteplase with fewer co-morbidities condition of patients leads to

a less impact on adverse events and the mortality rate of patients.
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