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ABSTRACT

MICROALBUMINURIA AS A PREDICTOR OF ON EARLY

NEUROLOGICAL DETERIORATION IN ACUTE ISCHEMIC STROKE

BACKGROUND:

Stroke is a major cause of long-term disability among patients and has enormous
emotional and socio-economic consequences. In 20-40 per cent of patients with acute
ischemic stroke, neurological symptoms progress during the initial hours. Early
Neurological Deterioration (END) has potentially serious consequences on the short
term (morbidity and death) and long term (recovery from stroke) outcomes for the
patients of acute ischemic stroke. Therefore, attempts to predict and prevent END
should be made promptly and aggressively. The recent realization that atherosclerosis
is disease of inflammation has led to a research for new stroke risk factors.
Microalbuminuria is known to be associated with multiple risk factors for stroke such

as obesity, aging, diabetes, hypertension, ischemic heart disease, smoking and left

ventricular hypertrophy. Studies have shown a higher prevalance of microalbuminuria

in those patients with acute ischemic stroke(1). However, there is very little
information concerning microalbuminuria as an independent risk factor for stroke and
as a prognostic indicator of stroke severity and outcome and hence the requirement

for the study.

OBJECTIVES:

1. To measure microalbuminuria in acute ischemic stroke patients at the time of

presentation by calculating urine albumin creatinine ratio (UACR).




2. To diagnose the Early Neurologic Deterioration among the patients with acute

ischemic stroke by assessing NIHSS score on day 1 and day 3 of admission.

3. To correlate microalbuminuria at the time of presentation and development of

early neurologic deterioration among the patients of acute ischemic stroke.

MATERIALS AND METHODS :

All patients with Acute ischemic stroke enrolling to General Medicine OPD and
Emergency department at R L Jalappa hospital, Kolar satisfying the inclusion criteria

were taken up for study.

STUDY DESIGN:

The study was conducted among acute ischemic stroke patients presented to the
department of General medicine, RLJH. 73 atients with first episode of acute ischemic

stroke presenting within first 24 hours after onset of symptoms were enrolled in the

study. The neurological status of the patients and the severity of stroke were assessed

by applying the NIHSS (National Institute of Health Stroke Scale) score on day 1 and
day 3 on all the patients. Early Neurological Deterioration was diagnosed if there was
an increase in the NIHSS score by 3 or more than 3 points from day 1 to day 3 of

admission.

Presence of microalbuminuria in patients were assessed by calculating UACR.
Microalbuminuria was then correlated with Early neurologic deterioration in patients

with acute ischemic stroke.




RESULTS:

The presence of microalbuminuria is more among patients who developed Early
neurologic deterioration than who did not develop Early neurologic deterioration. On
comparing microalbuminuria status in groups of people with and without END, 80%
of patients with END had microalbuminuria whereas in group without END, 18.86%

had microalbuminuria.(p < 0.001).

CONCLUSION:

Results of our study suggests that presence of microalbuminuria can predict
development of early neurologic deterioration in acute ischemic stroke patients and

hence to be treated aggressively.

KEY WORDS:

Acute ischemic stroke, Early Neurologic Deterioration,Microalbuminuira.
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INTRODUCTION

Cerebrovascular accident is the third most leading cause of death worldwide after
coronary heart disease and cancer, especially ischemic stroke(1). It is more often
disabling than fatal and could be a major cause for long-term disability among
patients and has vast emotional and socio-economic consequences. In 20-40% of
patients with acute ischemic stroke, neurological symptoms progress especially during
the first few hours(2), Early Neurological Deterioration (END) has potentially serious
consequences on the short term (morbidity and death) and long term (recovery from
stroke) outcomes for the patients of acute ischemic stroke. Therefore, attempts to

predict and prevent END should be made promptly and aggressively.

Various studies have reported the following factors to be predictors of END, which
include clinical variables like stroke severity at the time of presentation(3) ,history of
diabetes mellitus(3), hypertension(3,4) and laboratory variables like elevated markers
of coagulation (PT, aPTT) , markers of inflammation(ESR,CRP) and serum glucose
levels at the time of admission(3,4) ,but most of these factors are either not reversible

or difficult to be assessed.

The recent realization that atherosclerosis is disease of inflammation has led to a
research for new stroke risk factors. Microalbuminuria is known to be associated with
multiple risk factors for stroke such as obesity, aging, diabetes, hypertension,
ischemic heart disease, smoking and left ventricular hypertrophy. Studies have shown

a higher prevalance of microalbuminuria in those patients with acute ischemic

Page 1



stroke(1). However, there is very little information concerning microalbuminuria as
an independent risk factor for stroke and as a prognostic indicator of stroke severity

and outcome and hence the requirement for the study.
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OBJECTIVES OF THE STUDY

To estimate microalbuminuria in patients with acute ischemic stroke patients at
the time of presentation by calculating urine albumin creatinine ratio.

To diagnose the Early Neurologic Deterioration among the patients with acute
ischemic stroke by assessing NIHSS score on day 1 and day 3 of admission.

To correlate the microalbuminuria at the time of presentation and development

of Early Neurologic Deterioration among the patients of acute ischemic stroke.
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REVIEW OF LITERATURE

Acute ischemic stroke is aninternationaldrawback that is related to significant
mortality and morbidity. It is the third most common cause of death worldwide often
disabling than fatal, stroke is the major cause of preventable disabilityworldwide(1).

moreover, stroke causes major social and economic burden to society(2).

EPIDEMIOLOGY OF STROKE

The incidence of the first-onset stroke is 17 million per year worldwide(3). the risk of
stroke in a person’s lifetime after 55 years of age is 1 in 5 for women and 1 in 6 for
men(3). one in eight people with stroke will succumb to death within the first 30 days.
And 1 in 4 strokes are fatal within a year(3). Studies indicate that both the worldwide
incidence and the associated mortality of stroke have plateaued over the last few

decades(4).

But in contrast, the stroke incidence in India and other developing countries has been
rising(5). More than four-fifth of all strokes are occurring in developing countries(5).
Currently, the average incidence of stroke per annum in India is 145 per 100,000
population(6), which is more than the western countries. Socio-economic changes that
are occurring rapidly are leading to change in people's lifestyles, work-connected
stress, altered food habits and the risk of development of cardiovascular diseases,
diabetes mellitus, and hyperlipidemia. These risk factors along with increased lifespan

hasbeen the cause for an increase in the incidence of stroke worldwide.

DEFINITION OF STROKE

World health organization defines stroke as “rapidly developing clinical signs or

symptoms of focal (at times global) disturbance of cerebral function with symptoms
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lasting more than one-day (l.e., 24 hours) or leading to death with no apparent cause

other than that of vascular origin(7).

TYPES OF STROKE

Stroke is of two categories — Ischemic and Hemorrhagic. Ischemic infarction is again
classified into thrombotic and embolic. Ischemic stroke constitutes about 80% of the

total stroke cases(7).

ETIOLOGY OF ISCHEMIC STROKE :

. THROMBOSIS:
. Atherosclerosis
. Vasculitis — Collagen Vascular diseases, Syphilis. Meningitis etc.

Arterial Dissection

Hematological disorders -- Polycythemia, thrombocytosis, TTP, DIC, etc.

Miscellaneous — Binswanger's disease, MoyaMoya disease, fiboromuscular dysplasia.

I1.Embolism

. Cardiac sources

. Atherothrombotic arterial sources
. Unknown sources

I11. Vasoconstriction

. Vasospasm
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. Reversible cerebral vasoconstriction

IV. Venous

. Dehydration.

. Postpartum and post-op states,

. Systemic cancer etc.

PATHOPHYSIOLOGY OF ISCHAEMIC STROKE

Cerebral ischemia is due to a decrease in the blood flow that lasts longer than several
seconds. Neurologic symptoms manifest within a few seconds of ischemia because
neurons lack glycogen, so energy failure is rapid. If the cessation of flow lasts for

more than a few minutes, infarction of brain tissue results(8).

LACUNAR INFARCTS

They are small infarcts in the deep white matter of the cerebral hemisphere or
brainstem. They are usually due to hypertension-induced lipohyalinosis or
arteriosclerosis of small penetrating arteries, rather than to large artery arteriosclerosis

or cardioembolism(8).

0 Patients presenting with acute ischemic stroke will have a neurological deficit

that is maximum at the onset of stroke.

0 10-20% of thrombotic strokes may be associated with one or more episodes of

transient ischemic attacks (T1As)(8).
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ANATOMY OF CIRCULATION OF BRAIN:

(A) Anterior circulation: Posterior circulation:

Middle

cerebral artery:
Posterior

Anterior cerebral arteries

cerebral artery.

Internal carotid
artery, supraclinoid

segment Basilar artery

Ophthalmic
artery

Internal carotid
artery, cavernous
segment

Vertebral artery,
intracranial

Internal carotid
artery, petrous

segment

\
Internal carotid artery, N ¢/—</_/
cervical segment \ g \,\
External carotid artery Vertebral artery,

£ o extracranial
Common carotid artery z é\@ g
Subclavian artery
"
Brachiocephalic artery . Aorta

Fig no.1 Anatomy of Blood supply of brain

. At rest, the cardiac output is about 5 liters, of which 1 liter is retained by the

brain9
Three types of vessels supply the brain(9):-

. Paramedian arteries: These vessels penetrate the brain on either side of the

midline and supply the central nuclear areas near the midline.

. Short circumferential arteries: These travel for some distance before supplying
the brain.
. Long circumferential arteries: These travel on the surface of the brain for some

distance and then anastomose with branches of other circumferential vessels.
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The brain is supplied by two internal carotids and two vertebral arteries. The carotid
circulation is designated as anterior circulation and vertebra basilar circulation as

posterior circulation.

The internal carotid artery (ICA) begins at the bifurcation of the common carotid
artery. It ascends up the neck and perforates the base of the skull by passing through
the carotid canal of the temporal bone. It enters the subarachnoid matter and turns
posteriorly to a region of the anterior perforated substance of the brain at the medial
end of the lateral cerebral sulcus. Here it divides into the anterior perforated substance
of the brain at the medial end of the lateral cerebral sulcus. Here it divides into

anterior and middle cerebral arteries. (10)

ANTERIOR CIRCULATION

A) ANTERIOR CEREBRAL ARTERY

It is a smaller terminal branch of the ICA. It runs forward and medially superior to the
optic nerve and enters the longitudinal fissure of the cerebrum. Here it is joined by
ACA of the opposite side by the anterior communicating artery. It curves backward
over corpus callosum and finally anastomoses with posterior cerebral artery. (PCA)
(10)the cortical branches supply whole of the medial surface of the cerebral cortex.
They also supply a strip of cortex an inch wide on adjoining lateral surface. The ACA

supplies the leg area of precentral gyrus10
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Ant. parietal a.

Rolandic a.
Post. parietal a.

Prerolandic a.

/ ¢ J ¥ 7 Angular a.
> .
Lateral 'y y >

orbitofrontal a.

Sup. division
middle cerebral a.

Post. temporal a.

Temporopolar a.

Visual radiation
Inf. division
middle cerebral a.

Ant. temporal a.

KEY
. Broca'sarea | Sensorycortex | | Auditory area | Motor cortex
I Contraversive [ Wernicke's Visual cortex
eye center aphasia area

Source: Longo DL, Fauci AS, Kasper DL, Hauser 5L, Jameson JL, Loscalzo 1: Harrison's
Principles of Internal Medicine, 18th Edition: www.accessmedicine.com

Copyright € The McGraw-Hill Companies, Inc. All rights reserved.

FIG 2: Diagram of a cerebral hemisphere, lateral aspect, showing middle
cerebral artery branches and distributionand the principal regions of cerebral
localization. Note the division of the middle cerebral artery into superior and

inferior division

B) MIDDLE CEREBRAL ARTERY (MCA)

It is the largest branch of the internal carotid which runs laterally in the lateral

cerebral sulcus. (10)

Cortical branches supply the entire lateral surface of the hemisphere except for the
narrow strip supplied by the ACA, the occipital pole and the inferolateral surface of
the hemisphere supplied by the Posterior Cerebral Arteries (PCA). The artery thus
supplies all the motor area except the leg area(10). Cerebral branches enter the
anterior perforated substance and supply the lentiform and caudate nuclei and the

internal capsule(10).
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Putamen

Iinternal carotid a

Middle cerebral a

KEY
Ant cerebral a
MNidgdle cerabral a
) Deep branches of meddie cerebral a
Post cerebral a
Deep branches of art. carcbral a

Fig 3 : Diagram of a cerebral hemisphere in coronal section showing the major

cerebral blood vessels territories that branch from the internal carotid arteries.

POSTERIOR CIRCULATION

A) VERTEBRAL ARTERY

It is the branch of the first part of the subclavian artery which ascends the neck by
passing through the foramina in the transverse processes of the upper six cervical
vertebrae. It enters the skull through the foramen magnum and pierces the dura and
arachnoid mater to enter the subarachnoid space, which then passes upward, forward
and medially on the medulla. At the lower border of the pons, it joins the vessel on the

opposite side to form the basilar artery. (10)
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Branches of the cranial portion of the vertebral artery

Meningeal branches: They supply the bone and the dura in the posterior cranial
fossa.

Posterior spinal artery: This vessel arises from the vertebral artery or the Posterior
Inferior Cerebellar Artery (PICA). It descends as two branches, one anterior and
one posterior, to the posterior roots of the spinal nerves. The branches are
reinforced by radicular arteries that enter the vertebral canal through the
intervertebral foramina.

Anterior spinal artery: This is formed from a contributory branch from each
vertebral artery near its termination. The spinal artery descends on the anterior
surface of the medulla and spinal cord and is embedded in the pia mater along the
anterior median fissure.

Posterior Inferior Cerebellar Artery(PICA): This is the largest branch of the
vertebral artery which passes on an irregular course between the medulla and the
cerebellum. It supplies the anterior surface of the vermis, Central nuclei of the
cerebellum, the undersurface of the cerebral hemisphere. The medulla oblongata
and the choroid plexus of the fourth ventricles are also supplied by PICA.

The medullary arteries: They are very small branches that are distributed to the

medulla.

B) BASILAR ARTERY

It is formed by the union of two vertebral arteries. It ascends in a groove on the

anterior surface of the pons. At the upper border of the pons, it divides into two

Posterior Cerebral Arteries (PCA)(10).
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BRANCHES

Pontine arteries

e Labyrinthine artery-: This supplies the inner ear.

e Anterior Inferior Cerebellar Artery (AICA): This Supplies the anterior and
inferior parts of the cerebellum.

e Superior Cerebellar Artery (SCA): This vessel arises close to the termination of
the basilar artery, Supplies the superior surface of the cerebellum, pons, pineal
gland, and superior medullary velum.

e PCA curves laterally and backward around the midbrain and is joined by the
posterior communicating branch of the ICA.

e Cortical branches supply the inferolateral and medial surfaces of the temporal
lobes and the lateral and medial surfaces of the occipital lobe. Thus PCA supplies
the visual cortex. Cortical branches pierce the brain substance and supply parts of
the thalamus. The lentiform nucleus, the midbrain, the pineal gland, and the

medial geniculate bodies. Choroidal branches supply the choroid plexus.

THE CIRCULUS ARTERIOSIS (CIRCLE OF WILLIS)

This lies in the interpeduncular fossa at the base of the brain. It is formed by the
anastomosis of two ICAs and two vertebral arteries, Cortical and central branches

arise from the circle and supply the brain substance.
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Anterior cerebral artery Anterior communicating artery

Optic chiasm

Ophthalmic artery At
nfundibulum

Circle of Willis Recurrent artery of Heubner

(medial striate artery)

Internal carotid artery
Middle cerebral artery

Lenticulostriate arteries — Anterior choroidal artery

Posterior communicating artery

Superior cerebellar artery
Posterior cerebral artery

Pontine arteries <—

Anterior inferior cerebeller artery

Basilar artery
Labyrinthine (internal auditory) artery

Posterior inferior cerebeller
artery (PICA)
Vertebral artery

Posterior spinal artery

Anterior spinal artery

FIGURE NO.4 CIRCLE OF WILLIS

RISK FACTORS IN CEREBROVASCULAR DISEASES

Risk factors were briefly classified as —

i. Non-modifiable

ii. Modifiable

NON MODIFIABLE RISK FACTORS INCLUDE:

Age — advanced age

Sex- male sex

Race/ ethnicity

Family history of stroke

Genetics

MODIFIABLE RISK FACTORS INCLUDE:
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Hypertension (Diastolic, Systolic)

Diabetes mellitus

Heart Diseases

Transient Ischaemic Attacks

Obesity

Dyslipidemias

Alcoholism

Smoking

Hyperuricemia

Infections

Hematocrit (Increased, decreased)

Migraine

Usage of Oral contraceptives etc

Age:

People of age group between 5th to 8th decade are more prone to stroke(11,12). A
study done by Nagaraja et al (13) found that the maximum incidence of stroke was in
the sixth decade. The occurence of stroke continues to grow with advancing age due
to decreased blood flow which occurs normally with age. According to studies from
the UK, the risk of stroke in people aged between 75-84 years is 14.3/1000 / year

i.e.25 times more compared to the risk in people of age between 45-54 years that is
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0.57/1000/year(14). The joint committee for stroke facility estimated that the death

rate was 1/1000 at age45-54 years and 9/1000 at age 65- 74 years(15).

Sex:

This change is more striking in women compared to men especially after 64 years of
age(16). In Nagaraja et al's studyl3 men outnumbered women in both fatal and
nonfatal stroke in the ratio of 1.3:1. In the Framingham cohort, stroke was responsible
for 8% of all deaths in women and 5 % in men. The same study also implied that the
incidence of stroke in the age group 65-74 years was 84/10,000 /year for men and

86/10,000 /year for women(17).

In Kamel Abdelaziz Mohamed's study in 2013, male patients were 61% and female

patients were 39%(18).

In the Abdu Hameed Al Kassir study in 2012, male patients were 67.6% and female

patients were 32.4%(19).

In Hala El Kawas study in 2006, male patients were 56.6% and female patients were

43.3%.(20)

ARTERIAL HYPERTENSION

Hypertension is one of the major risk factor for both ischemic and hemorrhagic stroke
(21). Hypertension increases the stroke risk by increasing the extent and severity of
atheroma(22) and the prevalence of the microvascular disease in the small penetrating

arteries within the brain which are end arteries(23).

In a study done by A.G. Sharper et al Britain,60% of strokes were seen in men with

systolic BP > 160 mmHg. It was also found that those patients with systolic BP
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between 160 and 180 mm Hg had 4 times greater risk of stroke than in men with BP <
160 mm Hg. With systolic BP > 180 mm Hg, this risk increases to six-fold. They
found a weaker relation of diastolic BP with a stroke which was lost on 4 regression

analyses (24).

Stephen McMohan et al, In their study on hypertension as a risk factor found that
disease rates were lowest among those individuals whose baseline diastolic BP was 65

mm Hg and whose usual diastolic BP was probably 73 mm Hg(25).

In Indian studies, it was found that 16-55 % to 23-47.4 % of the stroke patients were
hypertensive. Nagaraja and Pratap Chand(13) found the incidence of hypertension to
be 24 % in fatal and 16 % in nonfatal cases(17). In their study ,the relative risk for

hypertension in ischaemic stroke was 3.6.

Isolated systolic hypertension was more frequent in fatal cases while isolated diastolic

hypertension was seen mainly in the nonfatal cases(26).

DIABETES MELLITUS (DM)

WHO quotes diabetes mellitus to be a very important risk factor for CVD in the

developed world .(27)

According to the WHO stroke report, Diabetes mellitus plays an important role as a
risk factor in ischaemic strokes in large vessel diseases but is of questionable impact
in small vessel disease. However, the role of its risk in hemorrhage stroke is yet to be

clarified(27).

Control of hyperglycemia can decrease the severity of cerebral damage during the
acute stroke period but there is no evidence that controlling diabetes decreases stroke

incidence(28).
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Some authors like Kier et al suggested that diabetics, as well as patients with stress
hyperglycemia, have a severe stroke and these patients are associated with poor

prognosis. (29)

Nagaraja and Pratap(13) from NIMHANS, Bangalore have found that DM was twice
as common in fatal group as compared to the non -fatal group, possibly the

mechanism suggested by Jorgensen.

CARDIOVASCULAR DISEASES

Rheumatic heart disease (RHD), coronary artery diseases with MI, cardiac
arrhythmias, cardiac emboli are the most common risk factor for ischaemic stroke.

(30)

Atrial fibrillation (AF) is one of the most important and frequent cardiac source of
embolism to the brain. Peterson P et al in their study showed distinct clustering of
emboli at the time of onset of paroxysmal atrial fibrillation(30). It is well established
that chronic atrial fibrillation (CAF) leads to increased risk of strokes. In the
Framingham study dealing only with CAF, an increased risk of stroke was found. AF
in the absence of RHD was associated with more than a fivefold increase in stroke
incidence, while AF with RHD had a 17 fold increase compared to the controls

without AF(31).

Prevalence of AF was 17% for all stroke types and 18 % for infarction in the
community stroke project in Oxfordshire. AF was not associated with a definite
excess risk of recurrent strokes, either within 30 days or within the first few years.

(32)
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In Indian studies, cerebral emboli from cardiac pathology is a major detectable cause
for stroke in the young. Sridharan noted that 36.5 % of non-hemorrhagic stroke
patients had heart diseases, the relative risk being 2.250, Besides RHD with AF and
ASD with a paradoxical embolus, MVP was also associated with increased risk of

stroke. (33)

Patients with coronary artery disease were found to have a 3 times increased risk of
stroke and those with CHF had almost fivefold increased risk. LVH in
electrocardiography is associated with a 5 times increased risk of stroke. (32) Cardiac
impairment which has been found to contribute independently to stroke includes LVH
on ECG, cardiomegaly on CXR, coronary heart diseases, congestive heart failure and

AF(24,25).

TIAS AND COMPLETED STROKES

TI1As and previously completed strokes are significant risk factors for all strokes more
so for ischaemic strokes. Previous strokes are thegreatest risk factor for subsequent

stroke than TIA alone (30).

From Indian studies, Agarwal et al(33) noted that the incidence of past history of TIA
was 19.8 % in ischemic stroke and Sridharan noted 15 % TIAs in Ischaemic stroke

(34).

In the Oxfordshire community stroke project, there was 12% risk of stroke in the first
year after TIAs and approximately 6 % per year over the first 5 years. They found that
patients who suffered a TIA had a 13 fold increased risk of stroke during the first

year(35).
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THROMBOSIS OF EXTRACRANIAL VESSELS

Atherosclerosis in the extracranial cerebral vessels is an important risk factor for
thrombotic stroke. The manifestations may be in the form of carotid bruit, occluded

carotids and peripheral vascular diseases(27).

Sridharan noted carotid bruit in 6.8 % of ischemic stroke patients(34). carotid and a
supraclavicular bruit are risk factors for subsequent stroke(36). The atherothrombotic
disease of the large extracranial arteries including the carotids accounts for 34 % of

strokes(37).

DYSLIPEDMIA

Elevated levels ofLDL is a risk factor for atherosclerosis per se(38). Various lipid
abnormalities have been studied and it has been proposed by Bansal et al that
hyperlipidemia contributes to a large majority of non-embolic thrombotic strokes even

in the young(39).

Agarwal et al had found elevated free fatty acids as significant in women with
thrombotic strokes(33). Reed DM et al found that elevated blood LDL levels is

correlated with extra and intracranial atheroma(22).

ALCOHOLISM

Heavy drinking may be an independent risk factor, moderate drinking of alcoholcan
be protective(77, 63). the Hisagama study and the Honolulu studies have shown
increased risks of hemorrhagic stroke in alcoholics(64). There is evidence that an
acute alcoholic episode or chronic alcoholism are each an important risk factor for all

strokes and for ischemic stroke(65).
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ORAL CONTRACEPTIVE PILLS

It is estimated that there isten-times increased risk of stroke in women taking OC pills
when compared to women not taking them. In a study conducted among young
women consuming OC pills, it was seen that the use of OC pills triples the risk of

ischemic stroke in young women(34).

OBESITY

Whether obesity is an independent risk factor for stroke or notis not yet
established(30). the risk factor status of obesity in Indian studies is also not

established(40).

INFECTIONS

Infections commonly associated are tuberculosis, helminthic infestations, malaria,
syphilis, and leptospirosis. Clinicians report that systemic viral and bacterial

infectionsare risk factors for stroke but the data is inconclusive(30).

HEMATOCRIT

Even though pathologically elevated hematocrit has long been recognized as a
predisposing condition for stroke, the Framingham study showed that this was true

even within the normal range of hematocrit (41).

In patients with hematocrit values between 36- 46 % ,cerebral blood flow has been

found to be significantly low(42).

Dalal found that low hematocrit to be a significant risk factor in a case-control study
of ischemic stroke in the young,(43). A study done by Chopra et al, it was found that

8% of patients with thrombotic stroke had low hematocritand in 61 % of patients with
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puerperal intravenous occlusion(39). The mechanism by which a low hematocrit

predisposes to cerebral Ischemia is uncertain.

Low normal hemoglobin percentagehas been reported as an important risk factor for

stroke in young and elderly subjects in the ICMR stroke study (44).

On the other hand, the EC / IC bypass study group concluded that the severity of
strokes was not different in subjects with high hemoglobin concentration as against

those with a lower value(45).

SMOKING

Cigarette smoking - An important risk factor for all strokes and also there is ample
evidence that it can be eliminated as a risk factor once the patient stops smoking
(15,30). Nicotine transiently elevates blood pressure and could increase the risk of

stroke. It may also enhance platelet aggregation(21).

In earlier Indian studies, smoking cigarette was not found to be a risk factor for
stroke(39,46) But the ICMR study confirms the relationship between cigarette

smoking and stroke(44).

Sridharan in his study noted that the relative risk of 1.7 was seen in 33.5% of

ischaemic stroke patients who were smokers (34).

FACTORS AFFECTING OUTCOME OF STROKE:

Many factors affect the outcome of ischemic stroke. Unlike the risk factors of the
stroke, much is not known about the factors affecting the poor prognosis of stroke.
Studies done suggest a diversity of factors are associated with an unfavorable

outcome after acute IS.
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Clinical characteristics such as —

1.Initial severity of stroke(47,48)

2. Older age at stroke onset(47,49) and

3. Existence of comorbid conditions like Type 2 diabetes and hypertension (50,51).

4. High blood sugar levels on presentation(51) are well-established factors.

DIFFERENTIAL DIAGNOSIS OF ACUTE ISCHEMIC STROKE
The hallmark of acute ischemic stroke is the sudden onset of a focal neurologic
deficit, usually attributed to an area of brain supplied by a specific artery.
Other neurological conditions which present acutely can mimic stroke
1. Migraine with aura
Patient can have focal neurologic deficits, including aphasia, visual changes,
vertigo, weakness, numbness, and incoordination
2. Partial seizures
Patient can have negative symptoms, including aphasia and paresis, and a
patient with a postictal Todd paralysis may looks like hemiplegic patient.
Also stroke itself can cause seizures complicating diagnosis.
3. First episode of multiple sclerosis
4. Mass lesion — Neoplasm and Brain abscess
They usually have slowly worsening symptoms but can manifest acutely
5. Metabolic disorders like hypoglycemia or hyperglycemia
6. Toxin exposures and drug intoxications

7. Malingering or other psychiatric illness
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TREATMENT OF ACUTE ISCHEMIC STROKE

The main goal of treatment is to prevent further damage or reverse brain injury and
improve clinical outcome. After diagnosis of acute ischemic stroke CT brain is done
to rule out hemorrhage.

Treatment categories

1) Medical support

2) IV thrombolysis

3) Endovascular revascularization

4) Antithrombotic treatment

5) Neuroprotection

6) Stroke centers and rehabilitation.

MEDICAL SUPPORT

The primary goal is to optimize cerebral perfusion in ischemic penumbra region.

A. Patient’s airway, breathing and circulation (ABCs) are assessed and treated;
Airway support and ventilator assistance are advised to patient who have low
consciousness and bulbar stroke that compromises breathing.

Saturation to be maintained > 94%

B. Care is taken to prevent complication of stroke like infections (pneumonia, skin or

urine infections), deep vein thrombosis and pulmonary embolism.

Infections are treated with antibiotics

Subcutaneous heparin can be used as prophylaxis and pneumatic compressive
stockings have proven benefit in preventing DVT

C. Collateral blood flow in brain may be dependent on blood pressure
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a. Low Blood pressure and hypovolemia has to be corrected to maintain brain
perfusion

b. If patient has high BP and is a candidate for thrombolysis BP should be
carefully lowered to systolic BP < 185mmHg and diastolic < 110mmHg
before treatment is initiated
Labetalol and Nicardapine are the drugs recommended to lower BP and BP to

be maintained<180/105mmHg for first 24 hours after 1V thrombolysis

c. If patient has elevated BP and is not a candidate for IV thrombolysis and BP
<220/110mmHG there is no evidence that initaing treatment is of any
mortality benigit and for those with pre existing HTN , antihypertensives has
to be reinitiatied.

d. If patient has elevated BP and is not a candidate for IV thrombolysis and BP
>220/110mmHG, BP has to be lowered by 15% in first 24 hours(112)

Fever is detrimental and should be treated with antipyretics and surface cooling,

hypothermia is a good neuroprotective agent but its use in acute stroke is not

proven and it may increase risk of infection like pneumonia.

. Serum glucose should be maintained between 60 to 180 mg /dl by using insulin or

glucose infusion whenever necessary.

IV Mannitol and fluid restriction therapy can be used if patient develops

significant edema. Hemicraniectomy is a proven stratergy and reduces mortality

by 50% and outcome is significantly improved in stroke survivors.

. Extra care has to be taken in patients with cerebellar stroke as even small edema

increases intracranial pressure by obstructing CSF and causing hydrocephalus and

compressing brain stem which can cause coma and respiratory arrest which

require decompression surgeries.(113,112).
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H. Nutrition — enteral diet has to be begun within 1 week of stroke onset, ryles tube
feeding in patients with dysphagia and percutaneous gastrostomy tubes for
patients who fail to improve is adviced(112).

I. Depression screening with structured tool and treatment with antidepressant is

recommended by AHA(112).

INTRAVENOUS THROMBOLYSIS
There is clear benefit of intravenous recombinant tissue plasminogen activator(rtPA)
in acute ischemic stroke (114) . Administration of rtPA is approved between 3 — 4.5
hours in Europe and Canada where as in USA it is approved only for 0-3 hours.
INDICATIONS

1. Clinical diagnosis of stroke

2. Onset of symptoms to time of drug administration <4.5 Hours

3. CT scan showing no hemorrhage or edema of >1/3 of the MCA territory

4. Age 18 > years
CONTRAINDICATION

1. Sustained BP >185/110 mmHg despite treatment

2. Bleeding diathesis

3. Recent head injury or intracerebral hemorrhage

4. Major surgery in preceding 14 days

5. Gastrointestinal bleeding in preceding 21 days

6. Recent myocardial infarction
ADMINISTRATION OF rtPA

1. IV access with two peripheral 1V lines (avoid arterial or central line placement)

2. Review eligibility for rtPA
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3. Administer 0.9 mg/kg IV (maximum 90 mg) of IV alteplase as 10% of total
dose by bolus over 1 minute, followed by remainder of total dose over 60
minutes.

4. Frequent cuff blood pressure monitoring

5. No other antithrombotic treatment for 24 hours

6. For decline in neurologic status or uncontrolled blood pressure, stop infusion
give cryoprecipitate, and reimage brain emergently

7. Avoid urethral catheterization for >2 hours

ENDOVASCULAR REVASCULARIZATION

Ischemic strokes which involve large vessels like Middle Cerbebral Artery, Internal
Carotid and Basilar artery have poor prognosis and high risk of mortality and
morbidity, they have high clot volume and IV rtPA alone fails to open up the
occlusion so intraarterial thrombolytics were used to increase the chance of clot lysis
and decrease systemic bleeding complication, PROCAT Il trial found significant
improvement in outcome for intraarterial prourokinase even upto 6 hours after onset
in MCA strokes(115). Intraarteial thrombolysis is not approved by FDA many studies

suggest it can be considered when mechanical thrombectomy fails (113)

In patients who have contraindication or failed IV thrombolysis, Endovascular
mechanical thrombectomy has been tried as adjuvant or alternate treatment. The
HERMES meta analysis study which included the 5 studies MR CLEAN, ESCAPE,
REVASCAT, SWIFT PRME and EXTEND IA found that mechanical thrombectomy
within 6 hours of stroke after large vessel occlusion improved the outcome and the

number needed to treat to decrease disability by 1 point in modified rankin score was
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2.6(116). The DAWN and DEFUSE 3 trials have reported good clinical outcome in
patients undergoing mechanical thrombectomy with 24 and 12 hours of onset of
stroke respectively (117,118). If the patient has good collaterals in CT or MRI
perfusion imaging patient can be treated with mechanical thrombectomy for upto 24

hours(113,112).

Patient who meets following criteria should undergo mechanical thrombectomy with
stent retriever(112).

1. Pre stoke mRS score 0-1

2. Internal carotid artery or Middle Cerebral artery (M1 Segment) occlusion

3. Age > 18 years

4. NIHSS score > 6

5. ASPECTS >6

6. Management can be started (groin puncture) within 6 hours of onset of

symptoms

ANTITHROMBOTIC TREATMENT

Platelet Inhibition

Aspirin is the only drug proven to effective in treatment of acute ischemic stroke. The
2 trials IST and CAST where aspirin was given 300mg/ day and 160 mg/ day
respectively reduced mortality and stroke recurrence(119,120). American heart

association recommends initial Aspirin dose of 325mg (112).
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ANTICOAGULATION
There is no clear benefit of anticoagulation following acute ischemic stroke, routine
use of heparin or other anticoagulants are not recommended and have shown high risk

of hemorrhage(112).

NEUROPROTECTION

Even though many drugs have shown positive results in animal studies in prolonging
brain’s tolerance to ischemia, no neuroprotectors have been approved by FDA in
treatment of ischemic stroke. There is no benefit of either pharmacological or non

pharmacological treatments according to AHA (112).

STROKE CENTERS AND REHABILITATION
Many centres have a dedicated stroke team which provide emergency services round
the clock like medical management, IV thrombolysis or thrombectomy in cases of

acute ischemic stroke.

Rehabilitation of stroke patients includes early physical, occupational and speech
therapies. Patient and family are educated about the neurological deficit and
complications of stroke and its prevention are explained including prevention of DVT,
back care to prevent bed sores, physiotherapy to prevent contractures, bowel and
bladder care to prevent infections. The aim of rehabilitation is to increase recovery by

giving a safe, progressive regimen(113)
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EARLY NEUROLOGICAL DETERIORATION (END)

Patients with acute ischemic stroke deteriorate clinically within the first few hours or
days and is a serious complication which is associated with increasing rates of
mortality and morbidity. The occurrence of deteriorating stroke varies from 13 to 37%
among various published studies(52-59). The reasons for such wide variability in
incidence may be due to differences in the study population, the difference in

terminology and in the concept of progressive stroke.

The terms ‘stroke-in-evolution’,‘progressive stroke’, ‘worsening stroke’ and
‘deteriorating stroke’ are used interchangeably regardless of whether the deterioration
is caused by extension of the infarction or various other reasons(60). The terms
‘stroke in- evolution’ or progressive stroke’ is used when the stroke progresses in a
stepwise manner or smoothly over several hours. The term ‘deteriorating stroke’
includes not only ‘stroke-in-evolution’ but also other strokes that deteriorate as a
result of either cerebral or systemic causes during the 1st week(61). Whereas
‘progressive stroke’ is used in those conditions in which neurological worsening

parallels the progression of ischemia. (62)

END is defined as clinical worsening or recurrence within the first 72 h after
ischaemic stroke. The consequences of this can be serious, with a poor short-term
prognosis(63). Mechanisms of END include failure of development of collaterals for
blood circulation in patients with critical stenosis or occlusion of a large vessel, either
intra-cranial or extra-cranial(64); Increase in the size of thrombus leading to increase
in the ischaemic area(65); early recurrence especially in atherothrombotic strokes

(66); development of cerebral oedema in patients with large strokes(66) and last but
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not the least haemorrhagic transformation in patients treated with fibrinolytic

drugs(67).

Recent studies have shown that END is an independent predictor of poor outcomes in
the setting of AIS. More specifically, the investigators of SORCan (Stroke Outcomes
Research Canada) registry have reported that END (defined as 1-point decrease in
NIHSS) was an independent predictor of 7-day, 30-day and 1-year case fatality rate in
a cohort of 3631 patients(68) Similarly, END was associated with higher rates of
death during hospitalization, longer duration of hospitalization and lower rates of

functional independence in an Australian study (69) .

MECHANISMS OF END

Several mechanisms have been proposed to explain early neurological deterioration in
AIS. Recent advancements in the brain and vascular imaging techniques have

provided great insight into their role in END in AlS.

Failure of collaterals

The occlusion of major cerebral vessels is one of the most significant independent
predictor of END. The occlusion of the vessel leads to a compromise of perfusion

distal to it.

Unless effective collateral circulation develops, the region affected cannot be
salvaged from being infarcted. The development of collaterals seems to be the

mechanism underlying transient ischemic attacks(70).

Diabetic microangiopathy and chronic hypertension impair microvascular function
and reduce the potential for collateral development. (71) This leads to reduced oxygen

delivery and regional metabolic disturbances, which may aggravate cellular damage
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by enhancing brain edema and free radical injury.( 71,72) Failure of development of

collaterals appears to be the most common mechanism for END(73).

Clot progression

In the past, END in an acute ischaemic stroke had been attributed to clot progression,
(74) though this concept is not proved. Recent studies of early MRI in acute stroke
patients have shown that large vessel occlusion and failure of collaterals as the main
mechanism of END rather than clot progression.(73,75,76) Hypoperfusion due to
occluded vessels may impair washout of distal emboli. These two mechanisms can act

together to cause the END. (70)

Recurrent stroke

There are high chances of recurrent stroke within the first week in patients with acute
ischaemic stroke.(77,78)However, most of the recurrent strokes detected on diffusion-
weighted MRI scans do not produce clinical deficits. (79) Transcranial Doppler can
detect micro-embolic signals and may be useful for identifying patients at risk of early

recurrent stroke. (80)

Cerebral edema

Raised intracranial pressure accounts for early deterioration in 19% of cases of acute

ischemic stroke(81)

The risk of cerebral edema with anterior circulation stroke is low and is estimated to

be 10-20%. (82)

Clinical features such as a decrease in the level of consciousness, bilateral ptosis, and

the nondominant hemisphere involvement may suggest high risk of deterioration.
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Lesion volume 145 ml on a diffusion-weighted imaging scan predicts evolution to
fatal cerebral edema. (83)Cerebral edema in ischaemic stroke tends to be cytotoxic

and does not respond to osmotic diuretics.

Hemorrhagic transformation

Hemorrhagic transformation in ischaemic stroke is common and ranges from small
asymptomatic petechiae to a large hematoma with pressure effects. Symptomatic
transformation occurs in only 0.6% of patients who are treated with supportive care,
whereas the incidence is higher in those treated with intravenous recombinant tissue

plasminogen activator (rt-PA) (6%),(84-86 )

Adverse outcomes are considered to be associated with only parenchymal hematoma

type 2 (large hematoma - 30% volume of ischaemic lesion). (87)

Seizures

Seizures are common in large cortical ischaemic infarcts and may account for 5% of
patients with ischaemic strokes developing END. (88) Seizures often cause only
temporary worsening, though prolonged partial seizures can lead to persistent

worsening. (89)

High serum glucose values

History of diabetes mellitus has been associated with END. (81) In a case-controlled
study, the past history of diabetes along with elevated admission systolic blood
pressure predicted END. (90) Persistent hyperglycemia in the first 24 h after stroke
independently predicted the expansion of the volume of ischemic infarct and poor

neurological outcomes. (91)
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END has potentially serious consequences on the short term (morbidity and death)
and long-run (recovery from a stroke) outcomes for the patient. Therefore, any
number of attempts to prevent and treat END should be made promptly and
aggressively.  Recognition of the predictors of early worsening might help in
choosing patients for admission to the high dependency units equipped with intensive
monitoring and treatment of these ill patients and prompt initiation of appropriate

therapy.

MICROALBUMINURIA AS A PREDICTOR OF END

Microalbuminuria (MA) indicates microvascular impairment of the blood-urine
interface in renal glomeruli which reflects renal sign of global endothelial
dysfunction.(92)It is well understood that MA is a marker of cardiovascular morbidity
and mortality in both diabetic and non diabetic population.(93)A higher prevalence of
MA in ischemic stroke patients was found in several studies in the early 21% century
itself.(94,95,96) The relationship between microalbuminuria and endothelial
dysfunction appears to be graded i.e, higher levels of MA is independently associated
with a greater magnitude of vascular risk overtime. The presence of MA itself predicts
poorer clinical outcomes following acute stroke.(92) Screening for MA is relatively
easy and inexpensive and could be effective in identifying stroke patients at risk for
unfavorable outcomes(92). It is gaining importance as anindependent indicator of
symptomatic athero-sclerotic vascular disease(ASVD), is now being recognised as an
aptitudeearly biomarker of vascular damage. An immensely compelling association
between MA and carotid artery intima-media thickness was reported, which indicated
MA to be the marker for atherosclerosis and points to a possible correlation between

microalbuminuria and atherosclerotic stroke mechanism. From there on, most of the
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research evaluating microalbuminuria in stroke has focused on its part as a risk factor
for recurrent stroke and long term mortality. Various other vascular risk factors that
are linked with microalbuminuria are increasing age, male gender, higher blood
pressure, smoking, poor glycemic control, high sensitivity Creactive protein, ratio
ofplasminogen activator inhibitor to tissue-type plasminogen activator, plasminogen
activator inhibitor , insulin resistance, endothelial dysfunction,
hyperhomocysteinaemia, and high-fibrinogen levels.(97-104) However the exact
mechanisms ofhow these risk factors are linked to MA are not well understood.
Postulated hypothesis is that people with increased urine albumin excretion have loss
of glomerular charge and size selectivityand increased escape rate of albumin through
capillaries. This increased albumin leakage in the glomerulus appears associated with
greater capillary permeability for albumin in the systemic vasculature and leading to
generalized hemodynamic strain and disequilibirum, and thenultimately initiating
atherosclerosis with symptomatic vascular sequelae(105).level appears to be directly
proportionate to the severity of many acute inflammatory processes including trauma,
sepsis, surgery, muscle ischemia, and acute myocardial infarction .(106) MA is
currently defined as urine albumin excretion of 30 to 300mg when measured in a
24hrs urine collection or urinary albumin-to-creatinine ratio(UACR) of 30 to 300

mg/g in a spot urine collection (107).

The samples used to determine the urine albumin creatinine ration can be collected at
the time of admission; therefore, microalbuminuria can be assessed within 1 h of
presentation to hospital.lt remains unclear whether microalbuminuria influences

mortality or functional recovery. To fill this gap in knowledge, this study was
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conducted to determine if microalbuminuriais a risk factor for END in acute ischemic

stroke patients.

SCALES USED TO ASSESS STROKE SEVERITY AND OUTCOME

A variety of stroke scales are available to assess various aspects related to stroke. The
ideal scale would be easy and quick to administer, acceptable to patients and
researchers, valid for its chosen purpose, reliable, and responsive to meaningful

clinical change. There is no ideal stroke measure that fulfills all these criteria.

Various scales(108) available are:

Scales used in pre hospital assessment:

1.cincinnati stroke scale

2.los angeles pre hospital stroke screen (LAPSS)

Scales used for acute assessment of neurological impairment in EMD:

1. Canadian Neurological Scale (CNS)

2. European Stroke scale

3. Glasgow Coma Scale

4. National Institute of Health Stroke Scale (NIHSS)

5. Scandinavian Stroke Scale (SSS)

Scales used to assess global disability and functional outcome:

1. Modified Rankin scale (mRS)

2. Stroke impact scale
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3. Stroke specific quality of life scale (SS-QOL )

Scales used to assess global disability and functional outcome:

1. Modified Rankin scale (mRS)

2. Stroke impact scale

3. Stroke specific quality of life scale (SS-QOL )

Among these, three scales namely, NIHSS, mRS, Bl are the most commonly used
stroke scales worldwide(109,110). As we are assessing stroke severity on day 1 and
day 3 if our study to detect early neurological deterioration, NIHSS was chosen in our

study.

National Institutes of Health Stroke Scale

The NIHSS is a 15-item scale that incorporates assessment of language, motor
function, sensory loss, consciousness, visual fields, extraocular movements,

coordination, neglect, and speech.

It quantifies the neurological impairment, paying particular attention to those aspects

most pertinent to stroke.

It assigns numerical values to various aspects of neurological function. It is scored

from 0 (no impairment) to a maximum of 42,

Scores of 21 or greater are usually described as “severe.” It is a validated scale with

proven utility and suited to different assessment scenarios.
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The NIHSS has many advantages as a stroke outcome-assessment tool. It is relatively
straightforward and takes around 6 minutes to perform, with no need for additional

equipment.

NIHSS scores are reliable across observers, and this has been demonstrated both in
cohorts of neurology-trained and non-neurologist raters(111). The availability of a
reliable method for a neurological exam that is suitable for non-specialists is a

particular strength of the NIHSS.
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METHODOLOGY

SOURCE OF DATA:
All the patients with Acute ischemic stroke enrolled in the General Medicine OPD
and Emergency department at R L Jalappa hospital, Kolar satisfying the inclusion

criteria were enrolled for the study.

STUDY DESIGN:

Observational prospective study

SAMPLE SIZE CALCULATION:
The sample size was estimated by using the proportion of patients with END among
Acute Ischemic Stroke patients as 21.2% from a previous study(122)(SAMPLE —

UMEMURA 2013) using the formula :

Sample size = Z1-alpha/22p(1-p)/d2

Here

Z = Standard normal variate [at 5% type 1 error (p<0.05), it is 1.96 and at 1% type 1
error (p<0.01), it is 2.58].

As in the majority of studies, p values are considered significant below 0.05, hence Z

=1.96 is used in the formula.

p = Expected proportion in population-based on previous studies or pilot studies.

Here p =21.2 or 0.212 and q,(1-p) = 78.9 or 0.7809.
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d = Absolute error or precision which is decided by researcher.

d=10%or 0.1

Using the above values at 99% Confidence level, a sample size of 65 subjects with
acute ischemic stroke should be included in the study. Considering 10% nonresponse,

a sample size of 65+6.5 ~73 subjects were included in the study.

INCLUSION CRITERIA:
1. All the patients of acute ischemic stroke who are more than 18 years of age.
2. Patients with a first episode of acute ischemic stroke presenting within the first 24

hours after onset of symptoms.

EXCLUSION CRITERIA:

1. Patients with evidence of hemorrhagic stroke.

2. Patients with a transient ischemic attack.

3. Patients with co-morbid conditions like a congestive cardiac failure (CCF), renal

failure and decompensated cirrhosis of the liver.

METHOD OF STUDY::
The study was conducted among acute ischemic stroke patients presenting to the
department of General medicine, RLIJH satisfying the inclusion criteria. Written
informed consent was obtained from the patients or their relatives.

A detailed history was taken and a thorough general physical and systemic
examination was performed. The following details were noted: age; sex; presenting

complaints; a history of any comorbidities and signs on examination.
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Urine albumin creatinine ratio of all the patients was estimated from the urine
sample collected at the time of presentation.

The neurological status of the patients and the severity of stroke was assessed by
using the NIHSS scoring system NIHSS (National Institute of Health Stroke Scale).
NIHSS score was calculated immediately at the time of admission, then subsequently
after 24 after the onset of symptoms and on day 3 of admission. Patients for whom the
NIHSS score returned to zero within the initial 24 h will be classified as having a
transient ischemic attack (T1A) and were excluded from the study. Early Neurological
Deterioration was diagnosed if there was an increase in the NIHSS score by 3 or more
than 3 points from day 1 to day 3 of admission.

At the end of the study, the study population was divided into two groups based
on their neurologic outcome. One group included acute ischemic stroke patients who
developed END and the second one included patients without END. In each group,
the proportion of patients with microalbuminuria at the time of presentation was
estimated. The correlation between dehydration at the time of presentation and

development of END was assessed.

STATISTICAL ANALYSIS

Descriptive analysis was carried out by mean and standard deviation for quantitative
variables, frequency, and proportion for categorical variables. Data was also
represented using appropriate diagrams like a bar diagram, pie diagram, and cluster
bar.

The association between categorical explanatory variables and the quantitative
outcome was assessed by comparing the mean values. The mean differences along

with their 95% CI were presented. An independent sample t-test was used to assess
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statistical significance. The association between explanatory variables and categorical
outcomes was assessed by cross-tabulation and comparison of percentages. Univariate
logistic regression was done to assess the factors associated with the occurrence of
END. Unadjusted odds ratios along with their 95% CI were presented. Factors
showing statistical significance in univariate analysis were included in the
multivariate analysis. Adjusted odds ratios along with 95% CI and p-values were
presented.

P-value < 0.05 was considered statistically significant. IBM SPSS version 22 was

used for statistical analysis.(108)
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OBSERVATIONS AND RESULTS
The present study was carried out over a month of 18 months from March 2018 to
August 2019 in the Department of General Medicine, Sri Devraj Urs Medical College,

Kolar, Karnataka. A total of 73 subjects were included in the study.

DEMOGRAPHIC PROFILE:

AGE DISTRIBUTION:

The mean age of the study population was 68.89 + 8.92 years with the range 48 to 92

years. (Table 1)

Table 1: Descriptive analysis for age in study population (N=73)

PARAMETER | MEAN AGE | MEDIAN | MIN | MAX | 95% C.I. EXP (B)

+/- SD LOWER | UPPER

AGE 68.89+8.924 | 70 48 92 51.05 86.73

Among the study population, 3 (4.1%) were in the age group of 41 to 50
years,16(21.91%) were in the age group of 51 to 60 and 27 (36.98%) were in the age
group of 61 to 70 years and 18(24.65%) were in the age group of 71-80 years and
7(9.5%) were in the age group of 81-90 years and 2(2.7%) were in age group of 91-

100 years(Table 2&figure5b)
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Figure 5: Bar diagram showing study population in various age groups (N=73)
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Table 2: Descriptive analysis of age group in study population (N=73)
AGE FREQUENCY PERCENTAGE
41-50 3 4.1%
51-60 16 21.9%
61-70 27 36.98%
71-80 18 24.65%
81-90 7 9.5%

GENDER DISTIBUTION:

Table 3: Descriptive analysis of gender in study population (N=73)

GENDER FREQUENCY PERCENTAGE
MALE 48 65.75%
FEMALE 25 34.24%

Among the study population, 48(65.75%) were males and 25(34.24%) constitute

females. (Table 3 & figure 6)
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FIGURE 6: PIE CHART OF GENDER IN THE POPULATION(N=73)

mmale = female

COMORSBIDITIES AMONG STUDY POPULATION

Table 4: Descriptive analysis of comorbidities in study population (N=73)

COMORBIDITIES FREQUENCY PERCENTAGE
HYPERTENSION 28 38.35%
SMOKING 36 49.31%
ALCOHOL 31 42.46%

Among the study population, 28(38.35%) had hypertension, Smoking and alcohol

consumption was present in 36(49.31%) and 31(42.26%) respectively. (Table 4 &

figure 7)
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FIGURE 7: BAR CHART OF COMORBIDITIES IN THE POPULATION(N

73)
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BLOOD PRESSURE VALUES AMONG STUDY POPULATION:

Table 5: Descriptive analysis for vital signs in study population (N=73)

BLOOD MEANz STD | MEDIAN | MIN | MAX | 95% C.I. EXP (B)

PRESSURE LOWER | UPPER
(mm Hg)

SYSTOLIC BLOOD | 143.34+17.5 144 90 180 108.34 178.34

PRESSURE

DIASTOLIC 87.05+11.615 | 88 60 120 63.85 110.25

BLOOD

PRESSURE

The mean Systolic and Diastolic blood pressures among study population was

143.34+ 17.5 mm Hg and 87.05 + 11.6 mm Hg.
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Table 6: Descriptive analysis for Random blood sugar in study population(N=73)

Random MEANz STD [ MEDIAN [MIN [ MAX [95% C.I. EXP (B)

Blood Sugar LOWER | UPPER
(mg/dl)

RBS 135.86+36.99 | 126.00 90 [383 [129.31 [142.40

The mean RBS value among study population was135.86 + 36.99 mg/dl.

RENAL FUNCTION TESTS:

Table 7: Descriptive analysis for renal function testst in study population(N=73)

PARAMETERS MEAN+STD | MEDIAN | MIN MAX 95% C.1. EXP(B)
LOWER | UPPER

B UREA 27+10.29 25 8 54 7.6 47.6

S CREATININE 0.94+0.25 0.95 0.5 1.6 0.69 1.19

The Mean blood urea was 27+10.29mg/dl and mean s creatinine was 0.94+0.25 mg/dI

among the study population.

Table 8: Descriptive analysis of microalbuminuria status in study

population(N=73)

Microalbuminuria status Frequency Percentage
No. of patients had microalbuminuria at | 26 35.61%
presentation

No. of patients did not have |47 64.38%
microalbuminuria at presentation

Page 46




Figure 8: Pie chart of hydration status in study population (N=73)
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A total of 26(35.61%) patients had microalbuminuria at presentation out of total 73
patients and 47 (64.38%) did not have microalbuminuria at presentation.
Table 9: Descriptive analysis for NIHSS Score on day 1 and 3 in study

population (N=73):

PARAMETERS MEAN=STD MEDIAN MIN | MAX | 95% C.l1 EXP(B)
lower | upper

NIH STROKE | 22.5+5.92 22 8 36 10.4 34.3

SCORE DAY 1

NIH STROKE | 25.36+5.91 24 9 42 13.56 | 37.16

SCORE DAY 3

The mean NIHSS score on day 1 was 22.5+ 5.92 and on day 3 was 25.36 + 5.91.
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Table 10: Descriptive analysis of severity of stroke in study

population(N=73)based on NIHSS score on day 1 :

NIHSS SCORE GROUP FREQUENCY PERCENTAGE
MILD STROKE 20 27.39%
MODERATE-SEVERE 18 24.65%
SEVERE STROKE 35 47.94%

Figure 9 : Bar chart of stroke severity in study population (N=73)
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Based on NIHSS score on Day 1 of admission, majority of the patients had severe

stroke-35(47.94%),

20(27.39%) had mild stroke.

18 (24.65%) patients had moderate to severe stroke and

Table 11: Descriptive analysis of early neurologic deterioration in

studypopulation (N=73)

EARLY FREQUENCY PERCENTAGE
NEUROLOGICAL

DETERIORATION

PRESENT 20 27.39%
ABSENT 53 72.6%
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Figure 10: Pie chart of END in study population (N=73)
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Among the total study population, early neurologic deterioration was developed in

20(27.39%) patients and 53 (72.6%) patients did not develop early neurologic

deterioration.

Table 12: Comparison of mean age between 2 groups (with and without END)

EARLY MEAN AGE + | MEAN 95% C.1 P VALUE
NEUROLOGICAL STD DIFFERENCE
DETERIORATION
END 72.3+8.405 6.81 201 11.60 0.006
NO END 65.49+9.43
Table 13: Comparison of early neurologic deterioration with gender of study
population (N=73)
GENDER EARLY NEUROLOGICAL | CHI SQUARE P VALUE
DETERIORATION
END(N-20) NO END(N=53)
MALE 13(65%) 35(66.03%) 1.000 0.571
FEMALE 7(35%) 18(33.97%)
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Figure 11: Bar chart of early neurologic deterioration with gender in study

population (N=125)
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The percentages of males and females in group with END were 65% and 35% with p

value of 0.57, which was not significant.

Table 14: Comparison of early neurologic deterioration with hypertension of

study population (N=73)

HYPERTENSION | EARLY NEUROLOGICAL | CHI P
DETERIORATION SQUARE | VALUE
YES NO

YES(28) 11 17 0.105 0.064

NO(45) 9 36
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Figure 12: Bar chart of early neurologic deterioration with hypertension in study

population (N=73)

40 36
35
30
25
20
15

mHTN YES
mHTN NO

=
[EE

END NO END

Table 15: Comparison of early neurologic deterioration with smoking of study

Population (N=73)

SMOKING EARLY NEUROLOGICAL | CHI SQUARE | P VALUE

DETERIORATION

YES(20) NO(53)
YES(45) 13(65%) 32(60.37%) 0.105 0.08
NO(28) 7(35%) 21(37.63%)
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Figure 13: Bar chart of early neurologic deterioration with smoking in study

population (N=73)
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The percentages of patients with smoking history was 65 % and 60.37% among

patients with and without END respectively with p value of 0.08, which was

statistically insignificant.

Table 16: Comparison of early neurologic deterioration with alcohol of study

population (N=73)

ALCOHOL | EARLY NEUROLOGICAL | CHI SQUARE P VALUE
DETERIORATION
YES(20) NO(53)
YES(36) 7(35%) 29(54.71%) 5.673 3.24
NO(37) 13(65%) 24(45.29%)

The percentages of patients with history of alcohol consumption was 35.46% and

54.71% among patients with and without END respectively with p value of 0.23,

which was not statistically significant.
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Figure 14: Bar chart of early neurologic deterioration with alcohol in study

population (N=73)

29

END

24

NO END

mYES
m NO

Table 17: Comparison of mean systolic blood pressure between study groups

(N=73)
EARLY MEAN SBP =] MEAN 95% C.I P
NEUROLOGICAL |STD DIFFERENCE VALUE
DETERIORATION
END 150.5+23.610 | 14.31 6.1325 |22.48 |0.0008
NO END 136.19+11.410

Page 53




Table 18: Comparison of mean diastolic blood pressure between study groups

(N=73)
EARLY MEAN DBP | MEAN 95% ClI P VALUE
NEUROLOGICAL | + STD DIFFERENCE
DETERIORATION
END 9245  +|10.68 518 |16.17 | 0.0002
14.73
NO END 8177
8.43

The difference in systolic and diastolic blood pressure was significant in patients

with and without END (p vlue:0.02, p value:0.04).

Table 19: Comparison of mean random blood sugar between study groups

(N=73)
EARLY RBS MEAN | MEAN 95% C.1 P VALUE
NEUROLOGICAL | STD
DIFFERENCE
DETERIORATION
END 150.72+49.77 21.60 LOWER | UPPER | 0.002
NO END 129.12.77+27.22 7.94 35.26

And there was statistically significant difference between blood sugar levels on

presentation between 2 groups with p value of 0.002.
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Table 20: Comparison of early neurologic deterioration with microalbuminuria

of study population (N=73)

MICROALBUMINURIA | EARLY NEUROLOGICAL | CHI SQUARE P VALUE

DETERIORATION

YES(20) NO(53)
YES(26) 16(80%) 10(18.86%) | 23.664 <0.001
NO(37) 4(20%) 43(81.14%)

Figure 15: Bar chart of early neurologic deterioration with microalbuminuria

status in study population (N=73)
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Among patients without END, 18.86% i.e, 10 had microalbuminuria on presentation
whereas among patients who developed END, out of 20, 16 had microalbuminuria on
presentation who constitute 80%. P value for microalbuminuria was <0.001which

shows the difference as statistically significant.
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Table 21: Comparison of early neurologic deterioration with NIH stroke score

group of study population (N=73)

NIHSS EARLY  NEUROLOGICAL | CHISQUARE | P VALUE
DETERIORATION
YES(20) NO(53)
MILD(20) 1(5)%) 19(35.84%) | 15.155 <0.001
MODERATE(18) 4(20%) 14(26.41%)
SEVERE(35) 15(75%) 20(37.73%)

Figure 16: Bar chart of early neurologic deterioration with NIH stroke score in

study population (N=73)
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Percentage of patients with moderate and severe stroke is more among patients with

END whereas percentage of patients with mild stroke are more in patients without

END with p value of <0.001, which was statistically significant.
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Univariate logistic regression analysis was applied to age, gender, smoking
history,hypertension Random blood sugar levels, dehydration status and stroke
severity.

Table22: Univariate logistic regression analysis of factors associated with END in

study population(N=73)

FACTORS Unadjusted odds | 95% CI P value
ratio Lower Upper

Age 1.082 1.019 1.148 0.01

Gender(baseline male) 0.955 0.324 2.814 0.93

Smoking(baseline=no) 4.598 1.534 13.780 0.006

Hypertension 0.386 0.135 1.107 0.07

Random blood sugar 1.018 1.005 1.030 0.007

Stroke  severity(baseline | 1 - - -

mild)

Moderate 0.047 0.006 0.394 0.05
Severe 1.156 0.038 0.640 0.01
Microalbuminuria 0.84 0.71 0.97 <0.001

The factors which have shown statistically significant association with END in
univariate analysis were presence of smoking history,hypertension, random blood
sugar, microalbuminuria and stroke severity on presentation. Age and gender had no
statistically significant association with END in the study.(Table 23)

After controlling for all the other factors in the univariate analysis, with each 1-

yearincrease in age the odds of END have increased 1.082 times (95% CI 1.019 to
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1.148 p value 0.01). The odds of END were 4.598 times more in people with presence
of smoking ( 95% CI 1.534 to 13.78) Which was statistically significant. The odds of
END are 1.018 times more with each 1unit Increase in random blood sugar (95% ClI
1.005 to 1.030), which was not statistically significant. The odds of END were 0.84
times more in people with presence of microalbuminuria (95% CI 0.71 to 0.97),

which was statistically significant. (Table 23)

ROC CURVE:

ROC Curve
1.0

0.6

Sensitivity

0.4

0.2

0o T T T T
0.0 0.2 04 06 08 1.0

1 - Specificity

Diagonal segments are produced by ties.
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DISCUSSION

This study was aimed at evaluating the association of microalbuminuria with early
neurological deterioration in acute ischemic stroke patients. Urine albumin creatinine
ration of <30mg/g of creatinine was taken as surrogate marker for microalbuminuria.
Stroke severity was determined based on clinical examination (NIHSS score).The
primary outcome of interest was increase in NIHSS score by 3 or more than 3 from
day 1 to day 3 of admission. .

In the study, the mean age of the study population was 68.89+8.924years with the
range 48 to 92 years. Among the study population, 3 (4.1%) were in the age group of
41 to 50 years,16(21.91%) were in the age group of 51 to 60 and 27 (36.98%) were in
the age group of 61 to 70 years and 18(24.65%) were in the age group of 71-80 years
and 7(9.5%) were in the age group of 81-90 years and 2(2.7%) were in age group of
91-100 years. The maximum people are in the age group of 61-70years in our study.
Among the study population, both males and females are almost equal in
number48(65.75%) were males and 25(34.24%) constitute females. Among the study
population, 28(38.35%) had hypertension, Smoking and alcohol consumption was
present in 36(49.31%) and 31(42.26%) respectively. A study done by Basu et al from
India assessed various risk factors for stroke in 40 patients and found that 87.5% were
hypertensives and 35% had diabetes(109). Study by Wu et al from China assessed
various risk factors for stroke and found 66.3% were hypertensive, 31.5% were
diabetic and 30.5% were smokers(110)

The mean Systolic and Diastolic blood pressures among study population was
143.34+ 17.5 mm Hg and 87.05 + 11.6 mm Hg.The mean blood sugar value among

study population was135.86 + 36.99 mg/dl.
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The Mean blood urea was 27+10.29mg/dl and mean serum creatinine was 0.94+0.25
mg/dl among the study population. 35.61% of study population i.e., 26 patients had
micro-albuminuria on presentation and 64.38%,47 patients did not have micro-
albuminuriaon presentation to hospital.

The mean NIHSS score on day 1 was 22.5+ 5.92 and on day 3 was 25.36 + 5.91.
Based on NIHSS score on Day 1 of admission, majority of the patients had severe
stroke-35(47.94%), 18 (24.65%) patients had moderate to severe stroke and
20(27.39%) had mild stroke.

Among the total study population, early neurologic deterioration was developed in
20(27.39%) patients and 53 (72.6%) patients did not develop early neurologic
deterioration. This finding is similar to that of previously published studies(111-113
new references)

In the study done by Kunal Bhatia, out of the 114 stroke patients enrolled in the study,
END was observed in 25 (21.9%) patients.(107)

The mean age of group with END was 72.3+8.40 years and that of group without
END was 65.49+9.43 years with p value of 0.006, which is not significant.

The percentages of males and females in group with END were 65% and 35% with p
value of 0.57, which was not significant.

The percentages of hypertensives is 39.28% and 60.71% among patients with and
without END respectively with p value of 0.064, which was not significant.

The percentagesof patients with smoking history was 65 % and 60.37% among
patients with and without END respectively with p value of 0.08, which was

statistically insignificant.

Page 60



The percentages of patients with history of alcohol consumption was 35.46% and
54.71% among patients with and without END respectively with p value of 0.23,
which was not statistically significant.

The difference in systolic and diastolic blood pressure was significant in patients with
and without END (p vlue:0.02, p value:0.04). And there was statistically significant
difference between blood sugar levels on presentation between 2 groups with p value
of 0.002.

These findings are similar to study done by Jorgensen HS et al. Their study showed
statistically significant difference was present between blood sugar levels on
presentation between group with and without END.(114)

The detrimental effects of hyperglycaemia have been attributed to tissue acidosis
secondary to anaerobic glycolysis, lactic acidosis, free radical production, disruption
of the blood-brain barrier, the development of brain oedema, and increased risk of
hemorrhagic transformation.The independent role of hypertension as a predictor of
END has not been established.

The current stroke guidelines, therefore, do not advise treatment of hypertension in
acute stroke, except when thrombolysis is contemplated or in the presence of
extremely severe hypertension.

Percentage of patients with moderate and severe stroke is more among patients with
END whereas percentage of patients with mild stroke are more in patients without
END with p value of <0.001, which was statistically significant. This finding is
similar to other studies done on predictors of END.(115)

Among patients without END, 18.86% i.e., 10 had microalbuminuria on presentation
whereas among patients who developed END, out of 20, 16 had microalbuminuria on

presentation that constitutes 80%. P value for microalbuminuria was <0.001which
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shows the difference as statistically significant.A recent study by Anumpa Thampy et
al has also shown that microalbuminuria is a predictor of early neurological deficit in
ischemic stroke even when adjusted for NIHSS score at admission.(123,124) A study
done by Chen CH et al. also predicted that proteinuria independently predicts
unfavorable outcome of ischaemic stroke patients receiving intravenous
thrombolysis.(5) Study by Umemura T et al. implied that the lesion volume expansion
was more in those patients with higher microalbuminuria and also correlated with
early neurological deterioration.(122)

Univariate logistic regression analysis was applied to age, gender, smoking history,
Random blood sugar levels, dehydration status and stroke severity. The factors which
have shown statistically significant association with END in univariate analysis were
presence of smoking history, random blood sugar,dehydration status and stroke
severity on presentation. Age and gender had no statistically significant association
with END in the study.

After controlling for all the other factors in the univariate analysis, with each 1-year
increase in age the odds of END have increased 1.082 times (95% CI 1.019 to 1.148 p
value 0.01). The odds of END were 4.598 times more in people with presence of
smoking ( 95% CI 1.534 to 13.78) Which was statistically significant. The odds of
END are 1.018 times more with each 1unit Increase in random blood sugar (95% CI
1.005 to 1.030), which was not statistically significant. The odds of END were 0.84
times more in people with presence of microalbuminuria (95% CI 0.71 to 0.97),

which was statistically significant.
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LIMITATIONS AND MERITS OF THE STUDY

One of the limitations of the study was a smaller sample size of 73 patients. The
merit of this study is the clinical relevance of its results. Measurement of
microalbuminuria is easy and inexpensive to measure and can be performed in any

emergency department to assess the severity status of the patient.
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CONCLUSION

In this study early neurological deterioration has occurred in more than one third of
acute ischemic stroke patients presented to the hospital. Among patients who
developed END, 80% had microalbuminuira. There was significant difference in the
microalbuminuria status between patients with and without END. The patients who
had microalbuminuria are 11.4 times at risk of developing early neurologic
deterioration compared to who did not have.

Therefore, early detection of patients with microalbuminuria and aggressive treatment

can prevent END and eventually improve their neurological status.
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SUMMARY

Stroke is a major cause of long-term disability among patients and has enormous
emotional and socio-economic consequences.

Early Neurological Deterioration (END) has potentially serious consequences on
the short term (morbidity and death) and long term (recovery from stroke)
outcomes for the patients of acute ischemic stroke.

Therefore, attempts to predict and prevent END should be made promptly and
aggressively.

The role of microalbuminuria in a patient at the time of presentation as a
predictor for END is not yet proved and studies on the effect of
microalbuminuria on stroke outcome are limited.

So the present study was designed to evaluate microalbuminuria as a predictor of
early neurological deterioration in patients of acute ischemic stroke.

A total of 73 patients with Acute ischemic stroke presenting to General
Medicine OPD and Emergency department at R L Jalappa hospital, Kolar were
enrolled in the study.

The neurological status of the patients and the severity of stroke were assessed by
applying the NIHSS (National Institute of Health Stroke Scale) score on day 1
and day 3 on all the patients.

Early Neurological Deterioration was diagnosed if there was an increase in the
NIHSS score by 3 or more than 3 points from day 1 to day 3 of admission.
Microalbuminuria was assessed using urine albumin creatinine ratio, 30-300mg/g
of creatinine is considered as microalbuminuira.

Microalbuminuria was then correlated with Early neurologic deterioration.
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In our study, the mean age of the study population was 68.89+8.924 years. The
maximum people are in the age group of 61-70years in our study.

Among the study population, both males and females are almost equal in
number48(65.75%) were males and 25(34.24%) constitute females.

Among the study population, 28(38.35%) had hypertension, Smoking and
alcohol consumption was present in 36(49.31%) and 31(42.26%) respectively.
The mean Systolic and Diastolic blood pressures among study population was
143.34+ 17.5 mm Hg and 87.05 + 11.6 mm Hg. The mean blood sugar value
among study population was135.86 + 36.99 mg/dl.

The Mean blood urea was 27+10.29mg/dl and mean serum creatinine was
0.94+0.25 mg/dl among the study population.

35.61% of study population i.e., 26 patients had micro-albuminuria on
presentation and 64.38%,47 patients did not have micro-albuminuria on
presentation to hospital.

The mean NIHSS score on day 1 was 22.5+ 5.92 and on day 3 was 25.36 + 5.91.
Based on NIHSS score on Day 1 of admission, majority of the patients had
severe stroke-35(47.94%), 18 (24.65%) patients had moderate to severe stroke
and 20(27.39%) had mild stroke.

Among the total study population, early neurologic deterioration was developed
in 20(27.39%) patients and 53 (72.6%) patients did not develop early neurologic
deterioration.

The mean age of group with END was 72.3+8.40 years and that of group without
END was 65.49+9.43 years with p value of 0.006, which is not significant.

The percentages of males and females in group with END were 65% and 35%

with p value of 0.57, which was not significant.

Page 66



The percentage of hypertensives is 39.28% and 60.71% among patients with and
without END respectively with p value of 0.064, which was not significant.

The percentagesof patients with smoking history was 65 % and 60.37% among
patients with and without END respectively with p value of 0.08, which was
statistically insignificant.

The percentages of patients with history of alcohol consumption was 35.46% and
54.71% among patients with and without END respectively with p value of 0.23,
which was not statistically significant.

The difference in systolic and diastolic blood pressure was significant in patients
with and without END (p vlue:0.02, p value:0.04). And there was statistically
significant difference between blood sugar levels on presentation between 2
groups with p value of 0.002.

Among patients without END, 18.86% i.e., 10 had microalbuminuria on
presentation whereas among patients who developed END, out of 20, 16 had
microalbuminuria on presentation that constitutes 80%. P value for
microalbuminuria was <0.001which shows the difference as statistically
significant.

After controlling for all the other factors in the univariate analysis, with each 1-
year increase in age the odds of END have increased 1.082 times (95% CI 1.019
to 1.148 p value 0.01).

The odds of END were 4.598 times more in people with presence of smoking (
95% C1 1.534 to 13.78) Which was statistically significant.

The odds of END are 1.018 times more with each 1unit Increase in random blood

sugar (95% CI 1.005 to 1.030), which was not statistically significant.
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The odds of END were 11.4 times more in people with presence of
microalbuminuria (95% CI 0.71 to 0.97), which was statistically significant.
Our study suggests that presence of microalbuminuria can predict development

of END and hence the need for aggressive management.
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ANNEXURE

PROFORMA

Sl. No:

OP/ IP No:

Name:

Age:

Occupation:

Address:

CHIEF COMPLAINTS:

HISTORY OF PRESENTING ILLNESS:
PAST MEDICAL HISTORY:
FAMILY HISTORY :

PERSONAL HISTORY :

DRUG HISTORY :

PHYSICAL EXAMINATION :
GENERAL PHYSICAL EXAMINATION:
VITAL DATA:

SYSTEMIC EXAMINATION:

* CENTRAL NERVOUS SYSTEM :
Level of consciousness:

Cranial Nerves examination:

Motor system examination:

Sensory system examination:

NIHSS SCORE:

On day 1:

Date:
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After 24 hrs of onset of Symptoms:

On day 3:

Is there decrease in NIHSS score from day 1 to day 3 ?
Yes No
If yes, by how much the score decreased?

* CARDIOVASCULAR SYSTEM:

* RESPIRATORY SYSTEM:

* GASTROINTESTINAL SYSTEM:
INVESTIGATIONS:

1. NCCT Brain Report :

2. Blood urea :

3. Serum creatinine :

4. Urine albumin creatinine ratio:

PROVISIONAL DIAGNOSIS:
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PATIENT INFORMATION SHEET

Study Title:Microalbuminuria as a predictor of early neurological deterioration in
patients with acute ischemic stroke.

Study site: R.L Jalappa hospital, Tamaka, Kolar.

Aim: To determine the association of microalbuminuria and early neurological
deterioration in patients with acute ischemic stroke.5 ml of venous blood will be taken
from the median cubital vein and sent for CBC,RFT, S ELECTROLYES,RBS and
other investigations, 5ml of mid stream urine sample is colllected and sent for urine
albumin creatinine ratio. This information is intended to give you the general
background of the study. Please read the following information and discuss with your
family members. You can ask any question regarding the study. If you agree to
participate in the study we will collect information (as per proforma) from you or a
person responsible for you or both. Relevant history will be taken. This information
collected will be used only for dissertation and publication.

All information collected from you will be kept confidential and will not be disclosed
to any outsider. Your identity will not be revealed. This study has been reviewed by
the Institutional Ethics Committee and you are free to contact the member of the
Institutional Ethics Committee. There is no compulsion to agree to this study. The
care you will get will not change if you don’t wish to participate. You are required to
sign/ provide thumb impression only if you voluntarily agree to participate in this
study.

For any further clarification you can contact the study investigator:

Dr. PUJITHAS N

Mobile no: 9741120512
E-mail id: poojitha.sn03@yahoo.in
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CONSENT FORM

R e participant, hereby give consent to participate in
the study entitled “Microalbuminuria as a predictor of early neurological
deterioration in patients with acute ischemic stroke”

| have been explained that;

1. I would have to provide a blood sample for the study purpose.

2. | have to answer the questionnaires related to project.

3. 1 do not have to incur any additional expenditure on my inclusion into the
study.

4. The data generated from my clinical examination and laboratory tests and other
reports will be used in the study (which may be subsequently published)
without revealing my identity in any manner.
| affirm that | have been given full information about the purpose of the study
and the procedures involved and have been given ample opportunity to clarify
my doubts in my mother tongue. In giving my consent, | have not faced any
coercion. | have been informed that, notwithstanding this consent given, | can
withdraw from the study at any stage.

For any further clarification you can contact the study investigator:
Dr. PUJITHAS N
Mobile no: 9741120512

E-mail id: poojitha.sn03@yahoo.in

Signature of participant: Place:

Name of participant: Date:
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KEY TO MASTER CHART

IP. NO. Inpatient number

HTN Hypertension

SBP Systolic Blood Pressure

DBP Diastolic Blood Pressure

RBS Random Blood Sugar

UACR Urine Albumin Creatinine Ratio

S.Creat Serum Creatinine

NIHSS National Institute of Health Stroke Severity
END Early Neurological Deterioration
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SERIAL NO. |IP NO AGE GENDER |HTN T2DM SBP DBP UACR BD UREA S CREAT 2D ECHO |NIHSS1 |NIHSS3 |END SMOKING |ALCOHOL
1[ 213568 63|M N N 138 86 9 37 1.1{N 22 24(N Y Y
2| 215763 74|M N N 126 80 45.6 25 1{N 30 35|y N Y
3| 215583 56|M Y N 144 94 72 45 0.9|LVH,EF 559 14 15|N Y N
4] 216782 58|M N N 160 100 76.4 31 0.7|N 34 37|Y Y N
5| 220127 61|F N N 132 80 4 26 1.2(N 23 24|N N N
6| 256348 62|M N N 130 82 12 54 1{N 15 15|N N N
7| 296549 66|M Y N 176 110 56.1 17 1.6{LVH,EF 559 30 35|y N Y
8| 304569 59|F Y N 154 96 23.7 30 0.7|N 16 18|N Y Y
9] 304876 57|F N N 140 90 26 26 0.9|N 12 12|N N N

10| 316543 49(M N N 134 86 42 28 1{LVH,EF 559 17 18|N N N
11| 347562 51|F N N 130 80 28.4 45 1.1{N 12 13|N Y N
12| 345987 63|F N N 128 70 20 40 1.2(N 16 18|N N N
13| 398610 64|F Y N 162 90 66.7 43 0.8|LVH,EF 559 30 34|Y Y Y
14| 405621 57|M N N 120 70 29 21 0.6|N 26 28|N N N
15| 412341 58|M N N 110 60 34.6 16 0.9|N 14 15|N Y N
16| 419569 66|M N N 126 80 22 32 1.1{N 18 20|N N N
17| 453126 78|M Y N 144 90 78.5 35 1[{LVH, EF 55 26 30|y N N
18| 459871 92|F Y N 154 94 26 26 1.4[LVH,EF 559 27 31|y Y Y
19| 487513 87|F Y N 150 90 12 14 1{N 28 29|N Y Y
20| 488562 76|M Y N 180 120 121.4 15 0.8|LVH,EF 559 34 37|Y Y Y
21 501023 77|F N N 126 80 27 27 0.9|N 14 15|N N N
22| 512342 71|F N N 114 70 26 31 1.2|N 11 12|N N N
23| 524986 58|M N N 90 60 45.8 28 1.4N 24 28|Y N N
24| 541267 63|M N N 106 70 42.1 30 1.1{N 34 34|N Y N
25| 543764 54|M Y N 148 96 24.6 53 1{N 11 13|N Y Y
26| 578672 57|M Y N 136 80 40 26 0.6|LVH,EF 559 12 14|N Y Y
27| 576953 70|F Y N 174 96 52.6 20 0.9|LVH, EF 55 32 35|y Y Y
28| 574398 67|M N N 126 70 21 16 0.6|N 16 18|N N N
29| 564982 60|M Y N 132 80 15 40 1.2(N 24 26|N N N
30| 598675 62|F N N 142 86 18 10 0.5|N 26 28|N N Y
31] 586741 59|M N N 130 70 24.4 8 0.8|N 14 15|N N N
32| 599466 64|M N N 146 90 32.1 54 1.5N 19 21|N Y Y
33| 604452 76|F N N 136 86 23 18 0.6|N 21 22|N N N
34| 610988 80|M N N 142 80 26.5 19 0.9|N 10 12|N Y Y
35| 615349 82|M Y N 156 96 156.4 43 1.1{N 36 42[Y N Y
36| 624351 65|F Y N 154 90 40.1 18 0.7|N 24 25|N Y N
37| 655432 74|M Y N 146 86 27 23 0.5|N 12 12|N N N
38| 654986 82|M N N 172 96 56.4 35 1{LVH,EF 559 28 35|y Y N
39] 665409 61|M N N 130 80 12.6 31 1{N 31 32|N N N
40( 673897 92|F Y N 126 76 16 27 0.9|N 18 20|N Y Y
41 659734 64|M N N 130 80 18 30 1.1{N 13 14|N Y Y
42 687512 70|F N N 110 60 12.6 25 0.7|N 14 21)Y N N
43 654352 59|M Y N 154 96 25.5 16 0.8|LVH EF 559 27 28|N Y N
44 765453 62|M N N 144 88 40.2 24 0.6|N 20 22|N N N
45 786540 66|F N N 136 86 12 19 0.6|N 13 14|N Y Y
46 769562 73|M Y N 140 94 65.9 34 1.2[LVH,EF 55% 24 28|Y N Y
47| 865409 75|F N N 120 70 18 36 1.1{N 26 28|N Y Y
48[ 875215 80|F N N 144 86 22.3 14 0.7|N 19 21(N Y Y
49 835492 87|M N N 130 70 24 26 0.9|N 16 16|N N N
50| 898784 67|M Y N 126 68 28 18 0.7|LVH,EF 559 18 19|N N N
51| 986452 75|F N N 142 92 24.6 20 0.6|N 30 34|Y N Y
52| 967459 58|F N N 156 96 17.6 40 1.2(N 12 13|N Y N
53| 154768 74|M Y N 152 84 23.8 35 0.9|LVH EF 559 21 23|N Y Y
54| 254234 70|M Y N 166 98 43.6 27 1.1{LVH,EF 55% 25 30|y N N
55| 312654 68|M N N 124 74 21.6 46 0.8|N 14 15|N N Y
56| 435652 72|F Y N 144 84 24.7 17 1.4N 16 16|N N N
57| 514328 64|M N N 146 86 25.5 39 1{N 18 20|N Y Y
58| 553476 71|M Y N 134 86 28.1 45 1.1{N 15 15|N Y N
59| 564872 66|F N N 126 76 10.8 10 0.6|N 25 30)Y Y N
60| 587634 68|M N N 142 80 70.5 19 0.9|N 8 9|N N N
61| 593158 48(M N N 156 90 23.7 17 0.6|N 12 14|N N N
62| 590846 69|M N N 140 90 25.7 30 1.2(N 23 25|N N Y
63| 599632 72|M Y N 140 80 32.1 26 1{LVH,EF 559 31 32|N Y Y
64| 623870 66|M N N 136 76 17 19 0.7|N 17 18|N Y N
65| 637516 73|M N N 142 90 32.7 18 0.8|N 20 25|Y N N
66| 614329 65|F Y N 136 80 14.7 16 0.6|N 26 27|N N N
67| 614985 67|M Y N 146 90 17 20 1.1{N 16 18|N N Y
68| 634187 71|M N N 154 96 67.9 17 0.8|N 16 20)Y Y Y
69| 628749 70|M N N 136 70 14 27 1{N 30 30|N Y N
70| 687153 82|F Y N 160 100 55.4 30 1.1{LVH EF % 22 25|Y Y N
71] 645286 59|M N N 130 80 19 37 0.9|N 23 24|N N N
72| 627509 49(M N N 140 90 25 10 0.5|N 14 16|N N N
73] 760562 66|M Y N 176 110 162.2 26 1{LVH,EF 559 24 28|Y Y Y
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