“COMPARATIVE STUDY OF PLASMA FIBRINOGEN
LEVELSAND LIPID PROFILE INPATIENTSWITH
ISCHEMIC STROKE IN GVMCH”

A DISSERTATION SUBMITTED TO
THE TAMILNADU DR.M.G.R MEDICAL UNIVERSITY

In partial fulfilment of the regulations for the award of the degree
of
M.D. GENERAL MEDICINE - BRANCH |

., CHENNR o
R4 Ty FoR. b
Rl angs

DEPARTMENT OF GENERAL MEDICINE
GOVERNMENT VELLORE MEDICAL COLLEGE AND

< o e
HOSPITAL

THE TAMILNADU DR.M.G.R MEDICAL UNIVERSITY
CHENNAI
APRIL-2020



CERTIFICATE

This is to certify that the dissertation titled “COMPARATIVE
STUDY OF PLASMA FIBRINOGEN LEVELS AND LIPID PROFILE
IN PATIENTS WITH ISCHEMIC STROKE IN GVMCH?” is a genuine
work done BY DR.R.K.RENISH, Post Graduate student (2017-2020) in the
Department of General Medicine, Government Vellore Medical College, Vellore
under the guidance of Prof. Dr.H.SRIPRIYA. M.D., in partial fulfilment of the
regulations laid down by the Tamilnadu Dr.M.G.R. Medical University, Chennai,

for M.D., General Medicine Degree Examination.

Prof. Dr. H. SripriyaM.D., Prof.Dr.S.P.KumaresanM .D.(G.M)D.C.H.,
Guide & Chief Medical Unit-1V,  Head Of The Department,

Department Of General Medicine,  Department of General Medicine,
Government Vellore Medical Government Vellore Medical

College & Hospital. College & Hospital.

Prof. Dr.R.Selvi M .D.,
The Dean,
Government Vellore Medical College,
Vellore-632011.



Reg. No© 010/ ME 1 { 2008 G.V. M.C. Velote. dt. L.oug

INSTITUTIONAL ETHICAL COMMITTEE

GOVT. VELLORE MEDICAL COLLEGE, VELLORE-11

Title of the Study — Comparative study of plasma fibrinogen levels and
lipid profile in patients with ischemic stroke on tertiary
care centre.

Principal Investigator —  Dr.R.K.Renish,

I year PG,General Medicine.
Co-Investigator - Dr.V.Sathi, MD
Assisstant Professor in General Medicine.

Guide — Dr.D.Anbarasu, MD
Professor & HOD of General Medicine.

The request for an approval from the Institutional Ethical committee (IEC)
was considered on the IEC meeting held on 25.04.2018 at the Conference Hall, Govt.
Vellore Medical College, Vellore-11.

The Convenor, Chairperson, Member Secretary and committee members arc

pleased to approve the proposed work mentioned above submitted by the Principal

Investigator.

+ X

S

MEMEER SECRETARY

rfmtimtionﬂl Ethics Commits ﬁLNV W g
overnment Velfore Medteal Colloes & Boe : 3 et
2 Madizg] Collee _ e ¥ 632 0: -
Vetlore-5832 0 }”’ Co;wmorm ‘ ellore-63
ean

Govt, Vellore Medical College, Vellore,

TryyFrbrirs! Comminee: |, \Appeow] Contfiearss. doe



CERTIFICATE -1

Thisisto certify that this is the dissertation work titled “COMPARATIVE
STUDY OF PLASMA FIBRINOGEN LEVELS AND LIPID PROFILE IN
PATIENTS WITH ISCHEMIC STROKE IN GVMCH” of the candidate
Dr.R.K.RENISH with registration number 201711658 for the award of M.D.
DEGREE in the branch of GENERAL MEDICINE. | personaly verified the
urkund.com website for the purpose of plagiarism Check. | found that the uploaded
thesis file contains from introduction to conclusion pages and result shows 18% of

plagiarism in the dissertation.

Guide & Supervisor sign with Seal



(\URKUND

Urkund Analysis Result

Analysed Document: RENISH THESIS MID NEW.doc (D57428261)
Submitted: 10/22/2019 11:16:00 AM

Submitted By: renishrk@yahoo.com

Significance: 18 %

Sources included in the report:

https://link.springer.com/article/10.1007/BF00226411
https://academic.oup.com/qgjmed/article/96/10/711/1519408
https://www.ijss-sn.com/uploads/2/0/1/5/20153321/ijss_aug_oa11_-_2016.pdf
https://www.sec.gov/Archives/edgar/data/762153/000095013605000697/file001.htm
http://www.who.int/whr/2002/en/

f6f922a9-8457-45f2-a108-84¢395998921

6a722f96-d33b-46b9-a55c-05b5d9c8d57¢

https://eso-stroke.org/faq/
https://docplayer.net/137620658-Dissertation-on-red-cell-distribution-width-in-relation-to-
stroke-dissertation-submitted-in-partial-fulfillment-of-requirements-for.htm|
https://thejns.org/focus/downloadpdf/journals/neurosurg-focus/36/1/article-pE10.xml
https://doctorlib.info/neurology/harrison-neurology-clinical-medicine/27.html

Instances where selected sources appear:

49



= AR} PRI SR ST A RSO [ Ausea D
|0JRISE|TYD 70 TUS15R|0UD [E10D JO UONIIPE 12U S31PIS UL UMOUS USSG SEY 1| 0138, 5L
3100205002 € 5 ewapidsAg F0.s Yum paieosse s eiwapidsAo umoys sey uoneindod wziEyip
UISBIPNS SnoLes SRk AL J0) DRIPNIS USE SEY 31015 Jojac1oe) ysU Jolew e se 2uspidysia
i) selsuuIp pu uersus sy ‘oissepoy Bupuws Tudism Apoy wes b
1] S9q2URA SROLRA JZLI0 YA USBOULIGY JC USIEIDOSSE 341 S3IUSP] US|E USNELIRSS|D 21 “sap1seg
"BSE3SID JRjNasen o) Jyoads anow 51 uadouugy se ‘wipoud aanaes-q se
1S STLPYIRAL SRR MATE IO UL TRDSI 26000 26 N0 SR IR0 ELISe)d [0 A msei
ERIE
speugigu sida
1110 wE10ado0A1 Jo 2ANIUABE Y1 YN 1EAZ[R) RI0W SIS L S13|212|d Jo 33Epns 21 ue a01daoss
-1 winoadosfE ayn Bulpuig Sg s13133010 Syt syun) 55002 1) "533|FEld jo vozeBaEde jo ssaaud sy u
Ay
57°35351P JR]IZSEADIpIRD ‘asessIp
Ul padiaego areusound uelounuse)d pue Anine JAOULGL BW L [BUEME Ui sseanap au fg INISEACIPIED Ui P3AIE500 23] UaoLnuse)d pue Ayuanze JAjouL gl [ewwinu waseanap ayl Aq
- %59 20T T/TTL/0T/96/3| 21 1e/ pewlb/ wod dner W peze/ sdiy DaNos |EWSg [ BRI T# %59
it |
O aeis g wedgF | sy Z | sluwenT W Ll @ @ ¢ m
# I &
# i< &
— IS [LIE L 1wy purnnp duapsaiel g woalde sy o gy
= i &
B @ WY pUNAIN s iSA|eUe@nu Sy iysiuz)  J3nR0ax
(woooyed@vysual) 1SNy Aq periugns
7] |y 17/ 3121 paLu- e -A80jcunz L-uss ey, f8eainau oy u g ioep) sdny M = .
{0C-0sm ] 3T ZT-0T-6I00 | PRlWgng
s aweua)d/yied yuey [ (T978Tr450) SOPNAN ANV SISIHL AEINZY  Juswnog
SIB|YEH  saounes

a Duysiua)) HSINTU P 39Bp431Ul pUnyan MeU AL ] aNnxsn)



DECLARATION

I, DR.R.K.RENISH solemnly declare that this dissertation titled
‘COMPARATIVE STUDY OF PLASMA FIBRINOGEN LEVELS AND
LIPID PROFILE IN PATIENTSWITH ISCHEMIC STROKE IN GVMCH'’is
a bonafide work done by me in Department of Genera Medicine, Government
Vellore Medical College And Hospital, Vellore under the guidance and supervision

of Prof.Dr.H.SRIPRIYA M.D.,

This dissertation is submitted to the Tamil Nadu Dr. M.G.R. Medica
University, Chennai in partial fulfilment of the university regulation for the award

of M.D., Degreein General Medicine (Branch — 1).

Place: Vellore

Date: Dr. R.K.RENISH



SPECIAL ACKNOWLEDGEMENT

| gratefully acknowledge and thank

Prof. Dr.R.SELVI M.D.,

DEAN

GOVERNMENT VELLORE MEDICAL COLLEGE AND

HOSPITAL, VELLORE

For granting me permission to utilise the resources of thisinstitution for my study.



ACKNOWLEDGEMENT

It gives immense pleasure for me to thank everyone who has helped me

during the course of my study and in preparing dissertation.

| am very thankful to the Chairman of the Ethical Committee and members
of the Ethical Committee, Government Vellore Medical College and Hospital for

their guidance and help in getting the ethical clearance for this work.

| consider it a privilege to have done this study under the supervision of my
beloved teacher, guide and unit chief Prof. Dr. H. SRIPRIYA M.D. and my
former teacher, guide and Head of the Department Prof. Dr. D. ANBARASU
M.D., who has been a source of constant inspiration and encouragement to

accomplish thiswork.

| express my deepest sense of thankfulness to my Assistant Professors
Dr.SKARTHIKEYAN M.D., Dr. S. BALACHANDER M.D., Dr. RAMESH
M.D., Dr. V. SATHI M.D., Dr. GOWRIPATHY M.D., Dr.VIJAYKUMAR
M.D, for their valuable inputs and constant encouragement without which this

dissertation could not have been completed.

| express my sincere gratitude to Prof. Dr. SP. KUMARESAN M.D.
(G.M.) DCH., Professor & Head of the Department of Genera Medicine. | also

thank Prof.Dr.M. RANGASWAMI M.D.(G.M.),DMRD., Associate Professor of



General Medicine and Prof. Dr.D.ANBARASU M .D., Former Professor & Head

of the Department of General Medicine

| am particularly thankful to my fellow postgraduate colleagues Dr. L.
Vasanth and Dr. N.Bhargavi Sindhuja for their valuable support in the time of

need throughout the study.

| thank my junior Post Graduates & CRRIsfor helping me in the preparation
of this dissertation. It is my earnest duty to thank my wife and family members
without them accomplishing this task would have been impossible. | am extremely

thankful to my patients who consented and participated to make this study possible.



TABLE OF CONTENTS

LIST OF TABLES
LIST OF CHARTS
ABBREVIATIONS

SNO TITLE PAGE NO
1. INTRODUCTION 1
2. | AIMSAND OBJECTIVES 4
3. REVIEW OF LITERATURE 5
4. MATERIALSAND METHODS 33
5. OBSERVATION AND RESULTS 37
6. DISCUSSION 65
1. CONCLUSION 73
8. BIBLIOGRAPHY 74

APPENDIX
83
STUDY PROFORMA 90
% MASTER CHART
INFORMED CONSENT FORM ENGLISH 95

INFORMED CONSENT FORM TAMIL

97




LIST OF TABLES

TABLE PAGE
NO TOPIC NO.
1 Lipoproteinsin plasma 30
2 Descriptive analysis of age group in study 37
population

3 Descriptive analysis of gender in study 38
population

4 Descriptive analysis of Hypertension in 39
study population

5 Descriptive analysis of Diabetes Méllitus 40
in study population

5 Descriptive analysis of smoking in study 41
population

5 Descriptive analysis of alcohol in study 42
population

3 Descriptive analysis of fibrinogen in study 43
population

9 Comparison of age group with fibrinogen 44

10 Comparison of gender with fibrinogen 45

11 (?orpparlson of Hypertension with 46
fibrinogen

12 (?orppanson of Diabetes Méllitus with 47
fibrinogen

13 Comparison of smoking with fibrinogen 48

14 Comparison of alcohol with fibrinogen 49

15 Comparison of mean systolic blood 50

pressure with fibrinogen




Comparison of mean diastolic blood

16 pressure with fibrinogen °1
17 Cgmp_ari_son of mean fasting blood sugar 59
with fibrinogen
18 Comparison of mean urea with fibrinogen 53
19 ﬁg?r?:griesnon of mean creatinine with 54
20 Comparison of NIHSS with fibrinogen 55
21 ]Si:grr?::gri;on of total cholestrol with 56
22 Comparison of TGL with fibrinogen 57
23 Comparison of LDL with fibrinogen 58
24 Comparison of HDL with fibrinogen 59
25 Comparison of Outcome with fibrinogen 60
26 ﬁﬂj]spgrlson of total cholesterol with 61
27 Comparison of TGL with NIHSS 62
28 Comparison of LDL with NIHSS 63
29 Comparison of HDL with NIHSS 64




LIST OF FIGURES

1 Blood supply of brain 8
2 Circle of Willis 9
3 | schemic penumbra 15
4 Flow chart of Ischemic Cascade 16
5 Plasma fibrinogen, thrombogenesis, 24
atherogenesis
6 Age distribution in study population 37
7 Gender distribution in study population 38
8 Hypertension distribution in study population 39
9 Diabetqs Meéllitus distribution in study 40
population
10 Smoking in study population 41
11 Alcohoal distribution in study population 42
12 Fibrinogen distribution in study population 43
13 Comparison of age group with fibrinogen 44
14 Comparison of gender with fibrinogen 45
15 Comparison of Hypertension with fibrinogen 46
16 ﬁg?r?iiesnon of Diabetes Mellitus with 47
17 Comparison of smoking with fibrinogen 48
18 Comparison of acohol with fibrinogen 49
19 50

Comparison of mean systolic blood pressure




with fibrinogen

Comparison of mean diastolic blood pressure

20 with fibrinogen >1
21 C?omparison of mean fasting blood sugar with 59
fibrinogen
22 Comparison of mean urea with fibrinogen 53
23 Comparison of mean creatinine with fibrinogen 54
24 Comparison of NIHSS with fibrinogen 55
25 Comparison of total cholesterol with fibrinogen 56
26 Comparison of TGL with fibrinogen 57
27 Comparison of LDL with fibrinogen 58
28 Comparison of HDL with fibrinogen 59
29 Comparison of outcome with fibrinogen 60
30 Comparison of total cholesterol with NIHSS 61
31 Comparison of TGL with NIHSS 62
32 Comparison of LDL with NIHSS 63
33 Comparison of LDL with NIHSS 64




ABBREVIATIONS

FBS FASTING BLOOD SUGAR

DM DIABETESMELLITUS

HT HYPERTENSION

RFT RENAL FUNCTION TEST

TIA TRANSIENT ISCHEMIC ATTACK

CT COMPUTERISED TOMOGRAPHY

MRI MAGNETIC RESONANCE IMAGING

CAD CORONARY ARTERY DISEASE
ICAM INTERCELLULAR ADHESION MOLECULE
TGL TRIGLY CERIDES

LDL LOW DENSITY LIPOPROTEINS

ATP ADENOSINE TRIPHOSPHATE

HDL HIGH DENSITY LIPOPROTEINS
VLDL VERY LOW DENSITY LIPOPROTEINS

IDL INTERMEDIATE DENSITY LIPOPROTEINS

AMPA-R | AMINO METHYL PROPIONIC ACID RECEPTOR
INR INTERNATIONAL NORMALISED RATIO
APTT ACTIVATED PARTIAL THROMBOPLASTIN TIME
PT PROTHROMBIN TIME
TT THROMBIN TIME

CvD

CARDIO VASCULAR DISEASE




INTRODUCTION

STROKE (cerebrovascular disease) is the most common cause of death after
ischemic heart disease and cancer. It is the most common cause of social and
economic burden because of increased morbidity and mortality in middle aged and
elderly. Stroke is the major cause of disability in India with more than millions of
adult affected yearly and have to adapt a life with disability and require other

people to assist their activity of daily living ¥

India is developing into a stroke epidemic country like the other developing
countries recently. The estimated adjusted prevalence rate of stroke range is
84-260/100,000 in rural and 332-420/100,000 in urban areas. The incidence rate is
120-150/100,000 based on the recent population based studies. There is huge
variation in the burden of stroke regionally across India .Stroke units, rehabilitation
facilities and thrombolysis are predominantly available in urban areas, particularly

in private corporate hospitals.®©

The Government of India had started the National Programme for
Prevention and Control of Cancer, Diabetes, Cardiovascular Diseases & Stroke
(NPCDCYS). It is mainly focusing on early diagnosis, treatment, infrastructure,
awareness among public, and capacity building at different levels of health care for
al the Non-Communicable Diseases (NCD) including stroke, CAD etc. Public-
Private Partnership from both the government and the private sector is required to

tackle the stroke burden in India.©



In acute phase of stroke the mortality rate is as high as 25% thus it is

important to establish the risk factors to prevent the complications.

Fibrinogen plays a key role in clotting of blood. The main association of
fibrinogen with increased incidence of stroke is related in its ability to promote
thrombosis and clot formation by causing platelets to clump the blood vessels. The
interaction between monocytes / macrophages and fibrinogen is thought to play a
important role in microvascular changes and atherogenesis. This interaction also
play arole in triggering the procoagulant activities. Normal serum fibrinogen level
Is between 150 to 400 mg/dl. Fibrinogen is involved in pathogenesis by bridging
adjacent platelets together leading to aggregation of platelets and resulting in

arterial thrombosis thereby finally leading to ischemic stroke.®

Fibrinogen is an independent risk factor for recurrences of stroke apart from
age, diabetes, hypertension, alcoholism, smoking, and other risk factors. It isaso a
predictor of future stroke recurrence and adverse cardiovascular events such as
acute coronary syndrome. Hence, fibrinogen levels should be measured at the

earliest and to be managed. ©

Fibrinogen plays an sentinel role in a number of physiological and
pathological processes like inflammation, thrombogenesis and atherogenesis. This
IS due to infiltration of tunica intima of blood vessels by fibrinogen, increase in
blood viscosity and its, hemorrhagic effects, increased platelet aggregation and
subsequently thrombus formation. The binding of fibrinogen to ICAM-1 receptors

on endothelium mediates platelet adhesion. A variety of mechanisms causes



damage of endothelium and its dysfunction. This is substantiated by the decrease in
intimal fibrinolytic activity and plasminogen level observed in cardiovascular
disease. Fibrinogen plays a role in the process of aggregation of platelets. It cross
links the platelets by binding the glycoprotein Il1b-l11a receptor on the surface of
platelets. This is more relevant with the advent of glycoprotein Ilb-l11a receptor
inhibitors. Hence, measurement of plasma fibrinogen levels could be more useful
than other acute phase reactants such as C-reactive protein, as fibrinogen is more
specific to vascular disease. Besides, the dissertation also identifies the association
of fibrinogen with other various variables like age, sex, body weight, smoking,

cholesterol, hypertension and diabetes. ¥

Dyslipidemia as a major risk factor for stroke has been studied for many
years. Various studies in different population has shown dyslipidemia is associated
with stroke. Dydlipidemia is a correctable risk factor. It has been shown in studies
that reduction of total cholesterol, LDL cholesterol, trigycerides, VLDL cholesterol

and increasing HDL cholesterol by drugs has decreased the incidence of stroke



AIMSAND OBJECTIVES

e To study the plasma fibrinogen levels in patients with stroke and compare it
with lipid profile.

e Toinvestigate whether fibrinogen levelsincrease if the patient has additional
risk factors like diabetes, hypertension, and smoking.

e To study the correlation between plasma fibrinogen levels and severity of

stroke.



REVIEW OF LITERATURE
STROKE:

A stroke, or cerebrovascular accident, is defined as an abrupt onset of a
neurologic deficit that is attributable to a focal vascular cause. Thus, the definition
of stroke is clinical, and laboratory studies including brain imaging are used to
support the diagnosis. The clinical manifestations of stroke are highly variable

because of the complex anatomy of the brain and its vascul ature.®>

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

more than afew minutes, infarction or death of brain tissue results.

When blood flow is quickly restored, brain tissue can recover fully and the
patient’s symptoms are only transient: this is called a transient ischemic attack

(TIA). ©

TIA: (TRANSIENT ISCHEMIC ATTACK)

When blood flow is quickly restored, brain tissue can recover fully and the
patient’s symptoms are only transient: this is called a transient ischemic attack
(TIA) ©@. The definition of TIA requires that all neurologic signs and symptoms
resolve within 24 h without evidence of brain infarction on brain imaging. Stroke
has occurred if the neurologic signs and symptoms last for >24 h or brain infarction

is demonstrated. A generalized reduction in cerebral blood flow due to systemic



hypotension (e.g., cardiac arrhythmia, myocardial infarction, or hemorrhagic

shock) usually produces syncope.

Focal ischemia or infarction, conversely, is usually caused by thrombosis of
the cerebral vessels themselves or by emboli from a proximal arterial source or the

heart.

RIND(REVERSIBLE ISCHEMIC NEUROLOGICAL DEFICIT)

Refers to complete resolution neurological symptoms within 7 days

ANATOMY OF CEREBRAL CIRCULATION

The brain receives it arterial supply from two pairs of vessels, the vertebral
and internal carotid arteries, which are interconnected in the cranial cavity to
produce an arterial circle (of Willis). The two vertebral arteries enter the cranial
cavity through the foramen magnum and just inferior to the pons fuse to form the

basilar artery.

The two internal carotid arteries enter the crania cavity through the carotid

canalson either side.

Vertebral arteries:

Each vertebral artery arises from the first part of each subclavian artery in
the lower part of the neck, and passes superiorly through the transverse foramina of
the upper six cervical vertebrae. On entering the cranial cavity through the foramen
magnum each vertebral artery gives off a small meningeal branch. Continuing

forward, the vertebral artery gives rise to three additional branches before joining



with its companion vessel to form the basilar artery. One branch joins with its
companion from the other side to form the single anterior spinal artery, which then
descends in the anterior median fissure of the spinal cord; a second branch is
the posterior spinal artery, which passes posteriorly around the medulla then
descends on the posterior surface of the spinal cord in the area of the attachment of
the posterior roots-there are two posterior spina arteries, one on each side; just
before the two vertebral arteries join, each gives off a posterior inferior cerebellar

artery.

The basilar artery travels in a rostral direction along the anterior aspect of
the pons. Its branches in a caudal to rostral direction include the anterior inferior
cerebellar arteries, several small pontine arteries, and the superior cerebellar
arteries. The basilar artery ends as a bifurcation, giving rise to two posterior

cerebral arteries.

Internal carotid arteries

The two internal carotid arteries arise as one of the two terminal branches of
the common carotid arteries. They proceed superiorly to the base of the skull where
they enter the carotid canal. Entering the cranial cavity each internal carotid artery
gives off the ophthalmic artery, the posterior communicating artery, the middle

cerebral artery, and the anterior cerebral artery.



ARTERIAL CIRCLE/CIRCLE OF WILLIS :
The cerebral arterial circle (of Willis) is formed at the base of the brain by
the interconnecting vertebrobasilar and internal carotid systems of vessels

(Fig.8.37). This anastomotic interconnection is accomplished by:

1) Anterior communicating artery connecting the left and right anterior
cerebral arteries to each other.

2) Two posterior communicating arteries, one on each side, connecting the
internal carotid artery with the posterior cerebral artery.

(A) Lateral
ventricle

Caudate

Thalamus

Internal
capsule MCA superior
division
Putamen
Globus
pallidus MCA inferior
division
Hippocampal
formation 3
MCA deep
branches
Temporal lobe

Figure-1: Blood Supply of Brain



Distal medial striate artery
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. . ~ Posteromedial central
Superior cerebellar artery ] (perforating) arteries
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Pontine arwrim—'/ = Posteromedial central

(paramedian) arleries

Figure-2: Circle of Willis

TYPES OF STROKE :
Stroke can be classified into two types.
1) ISCHEMIC STROKE

2) HEMORRHAGIC STROKE

ISCHEMIC STROKE (INFARCTION):
PATHOPHYSIOLOGY OF ISCHEMIC STROKE

Acute occlusion of an intracranial vessel causes reduction in blood flow to
the brain region it supplies. The magnitude of flow reduction is a function of

collateral blood flow, and this depends on individual vascular anatomy (which may



be altered by disease), the site of occlusion, and systemic blood pressure. A
decrease in cerebral blood flow to zero causes death of brain tissue within 4-10
min; values <16-18 mL/100 g tissue per minute cause infarction within an hour;
and values <20 mL/100 g tissue per minute cause ischemia without infarction
unless prolonged for severa hours or days. If blood flow is restored to ischemic
tissue before significant infarction develops, the patient may experience only
transient symptoms, and the clinical syndrome is called a transient ischemic attack

(TIA). 8

Another important concept is the ischemic penumbra, defined as the
ischemic but reversibly dysfunctional tissue surrounding a core area of infarction.
The penumbra can be imaged by perfusion imaging using MRI or CT. The
ischemic penumbra will eventually progress to infarction if no change in flow
occurs, and hence saving the ischemic penumbra is the goal of revascularization

therapies.

Focal cerebral infarction occursviatwo distinct pathways:

(1) A necrotic pathway in which cellular cytoskeletal breakdown is rapid, due to
the energy failure of the cell.

(2)  An apoptotic pathway in which cells become programmed to die. Ischemia
produces necrosis by starving neurons of glucose and oxygen, which in turn
results in failure of mitochondria to produce ATP. Without ATP, membrane
ion pumps stop functioning and neurons depolarize, allowing intracellular

calcium to rise. Cellular depolarization also causes glutamate release from



synaptic terminals; excess extracellular glutamate produces neurotoxicity by
activating postsynaptic glutamate receptors that increase neurona calcium
influx. Lesser degrees of ischemia, as are seen within the ischemic
penumbra, favor apoptotic cellular death causing cells to die days to weeks
later. Fever dramatically worsens brain injury during ischemia, as does
hyperglycemia (glucose >11.1 mmol/L [200 mg/dL]), so it is reasonable to
suppress fever and prevent hyperglycemia as much as possible. The value of
induced mild hypothermia to improve stroke outcomes is the subject of

continuing clinical research.

ETIOLOGY OF ISCHEMIC STROKE:

1.

2.

8.

0.

Thrombosis

Lacunar stroke (small vessel)
Large-vessel thrombosis
Dehydration

Embolic occlusion
Artery-to-artery

Carotid bifurcation

Aortic arch atheroma

Arterial dissection

10. Cardioembolic

11. Atridl fibrillation

12. Mura thrombus



13.Myocardia infarction

14. Dilated cardiomyopathy
15.Valvular heart diseases
16. Mechanical valve
17.Bacterial endocarditis

18. Paradoxical embolus

19. Atrial septal defect

20. Patent foramen ovale

21. Atrial septal aneurysm

22. Spontaneous echo contrast

23. Stimulant drugs: cocaine, amphetamine

HEMORRHAGIC STROKE:

Intracranial hemorrhage is a form of stroke. Compared to ischemic
stroke, patients with intracranial hemorrhage are more likely to present with
headache; however, brain imaging is required to distinguish these entities. CT
imaging of the head is highly sensitive and specific for intracranial hemorrhage and
determines the location(s) of bleeding. Hemorrhages are classified by their location
and the underlying vascular pathology. Hemorrhage directly into the brain
parenchyma, also known as intracerebra hemorrhage (ICH), and arteriovenous

malformations (AVMs) of the brain will be considered.



PATHOPHYSIOLOGY OF STROKE:
CEREBRAL AUTOREGULATION:

Under normal circumstances, cerebral blood flow depends upon the amount
of vascular resistance within cerebral blood vessels, which is directly related to
their diameter[8]. Dilatation of blood vessels increases cerebral blood flow,
whereas constriction of vessels has the opposite effect. Cerebral perfusion pressure

also determines the cerebral blood flow.

Cerebral autoregulation maintains the cerebral blood flow at a relatively
constant rate inspite of variations in perfusion pressure. The mechanism by which
autoregulation occurs is not well understood, which involves multiple pathways.
There are evidences which suggest that the smooth muscle in cerebral vasculature
can respond directly to changes in perfusion pressure, by contracting when pressure
increases and relaxing when pressure decreases. Reductions in cerebral blood flow
may lead to cerebral vasodilatation as a result of release of vasoactive substances.
Nitric oxide released from vascular endothelium appears to play a major role in

autoregulation.®”

Cerebral blood flow is maintained by autoregulation which occurs within a
range of 60 to 150 mmHg of mean arterial pressure. The upper and lower limits
vary between individuas, However beyond this range, the brain is not able to
compensate for changes in perfusion pressure, and the cerebral blood flow
increases or decreases passively with corresponding changes in pressure, resulting

in the risk of edema at high pressures and ischemia at low pressures.



CEREBRAL AUTOREGULATION DURING STROKE

Cerebral auto regulation is impaired in some disease conditions, which
includes ischemic stroke also. When cerebral perfusion pressure decreases there
will be cerebral vascular dilatation and when it falls below the compensatory
capacity of the brain it will lead to decrease in the cerebral blood flow. Initially, the
oxygen extraction fraction will be increased in order to maintain levels of oxygen
delivery to the brain. As the cerebral blood flow continues to fall, other

mechanisms come into play. °

ISCHEMIC BRAIN OEDEMA:

Ischemic brain oedema involves two distinct processes, the first process
occurs during the initial phase of infarction and before the occurrence of structural
damage. It involves an increase in tissue Na" and water content accompanying
increased pinocytosis and Na'K* ATPase activity across the endothelium. This
phenomenon is augmented by reperfusion. A second process occurs after infarction
of both the parenchyma and vasculature after the disruption of blood brain barrier
with extravasation of serum proteases apart from the mgor osmotic action of

sodium.
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Figure-3: Ischemic Penumbra

ISCHEMIC PENUMBRA:
The ischemic penumbra can be defined as area surrounding the ischemic
zone which is functionally silent due to reduced blood flow and metabolically

active, hence they are salvageable if blood flow to the penumbraregion is restored.
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Figure-4: Flowchart of Ischemic Cascade

RISK FACTORS OF STROKE:
AGE:

Age is a non-modifiable risk factor. Studies have shown that the increase in
age has been associated with increased incidence of  stroke.
Although age is not related to the type of stroke, age independently influences
stroke outcome in terms of activity of DALY and QALY but not in terms of
neurological aspect suggesting a poor compensatory ability in elderly patients with

stroke . (140



SEX:

Male patients are associated with increased risk of stroke than females.

RACE:
Black race has been associated with increased risk of stroke than the whites as
the prevalence of hypertension and diabetes mellitus were more than white

population.

HYPERTENSION:
Hypertension is one of the most important risk factor for stroke (ischemic
and haemorrhagic). In India, ICMR multicentric study on risk factors for stroke

found hypertension, diabetes, smoking, and low haemoglobin as risk factors.

According to the study, 40% of stroke can be attributed to systolic blood
pressure more than 140 mm of Hg. A large Chinese study consisting of 2253
patients suggested that over 49.5 percent of patients with stroke are hypertensive.
Studies from this also shows the benefit of stroke in hypertensive patients treated

with anti-hypertensive drugs. 2%

DIABETESMELLITUS:

Diabetes is one of the strong risk factor for stroke. Diabetes influences
stroke in several aspects, in terms of age, in subtype, in speed of recovery, and in
mortality. Hyperglycemia on admission independently increase mortality from

stroke (1345.46.47).



SMOKING:
The risk of stroke increases as the number of cigarettes smoked increases.
The relative risk of stroke in heavy smokers (>40 cigarettes per day) was twice that

of light smokers (fewer than ten cigarettes per day).

Lapsed smokers has a stroke risk at the same level as non-smokers soon
after stopping. Stroke risk decreased significantly at the end of two years and was

at the level of non-smokers by five years after cessation of cigarette smoking. 4+

ATRIAL FIBRILLATION:

Framingham study examined the incidence of stroke in non rheumatic atrial
fibrillation, coronary heart disease, hypertension and cardiac failure patients, the
age-adjusted stroke incidence was more than twice in the presence of coronary
heart disease and thrice in the presence of hypertension. The risk quadrupled in
subjects with cardiac failure and a near fivefold excess when atria fibrillation was
present. In persons with coronary heart disease or cardiac failure, atrial fibrillation
doubles the stroke risk in men and tripled the risk in women. Data suggest that the

elderly persons are more prone to stroke in the presence of atrial fibrillation. ™

DIAGNOSIS OF STROKE SUBTYPE USING IMAGING ®9¢?

CT Scan:

CT radiographic images identify or exclude hemorrhage as the cause of
stroke, and they identify extraparenchymal hemorrhages, neoplasms, abscesses, and
other conditions masguerading infarction generaly show no abnormality, and the

infarct may not be seen reliably for 24-48 h. CT may fail to show small ischemic



strokes in the posterior fossa because of bone artifact; small infarcts on the cortical
surface may aso be missed. Contrast-enhanced CT scans add specificity by
showing contrast enhancement of subacute infarcts and allow visualization of
venous structures. Coupled with multidetector scanners, CT angiography can be
performed with administration of 1V iodinated contrast allowing visualization of
the cervical and intracranial arteries, intracranial veins, \ aortic arch, and even the
coronary arteries in one imaging session. Carotid disease and intracranial vascular
occlusions are readily identified with this method. After an IV bolus of contrast,
deficits in brain perfusion produced by vascular occlusion can also be demonstrated
and used to predict the region of infracted brain and the brain at risk of further
infarction. CT imaging is also sensitive for detecting SAH (although by itself does
not rule it out), and CTA can readily identify intracranial aneurysms. Because of its
speed and wide availability, noncontrast head CT is the imaging modality of choice
in patients with acute stroke and CTA and CT perfusion imaging may aso be

useful and convenient adjuncts.

MRI

MRI reliably documents the extent and location of infarction in al areas of
the brain, including the posterior fossa and cortical surface. It also identifies
intracranial hemorrhage and other abnormalities and, using special sequences, can
be as sensitive as CT for detecting acute intracerebral hemorrhage. MRI scanners
with magnets of higher field strength produce more reliable and precise images.
Diffusion-weighted imaging is more sensitive for early brain infarction than

standard MR sequences or CT, as is fluid-attenuated inversion recovery (FLAIR)



imaging. Using IV administration of gadolinium contrast, MR perfusion studies can
be performed. Brain regions showing poor perfusion but no abnormality on
diffusion provide, compared to CT, an equivalent measure of the ischemic
penumbra. MR angiography is highly sensitive for stenosis of extracranial internal
carotid arteries and of large intracranial vessels. With higher degrees of stenosis,
MR angiography tends to overestimate the degree of stenosis when compared to
conventional x-ray angiography. MRI with fat saturation is an imaging sequence
used to visualize extra or intracranial arterial dissection. This sensitive technique
images clotted blood within the dissected vessel wall. Iron-sensitive imaging (1SI)
Is helpful to detect cerebral microbleeds that may be present in cerebral amyloid
angiopathy and other hemorrhagic disorders. MRI is more expensive and time
consuming than CT and less readily available. Claustrophobia and the logistics of
imaging acutely critically ill patients also limit its application. Most acute stroke
protocols use CT because of these limitations. However, MRI is useful outside the
acute period by more clearly defining the extent of tissue injury and discriminating
new from old regions of brain infarction. MRI may have utility in patients with
TIA, because it is also more likely to identify new infarction, which is a strong

predictor of subsequent stroke.



TREATMENT OF ACUTE ISCHEMIC STROKE @)
. Early evaluation of diagnosis and supportive treatment
. Reperfusion strategies
. Neuroprotective agents

. Supportive care

If the patient develops cerebral oedema it should be treated with mannitol
(20%) solution 1g/kg over 30 min. bolus, followed by 0.25 - 0.5 gm/kg over 30 - 60

min every 4 - 6 hours. The usual maximal doseis 2 g/kg.

Patients in whom are eligible for thrombolysis with intravenous rtPA and
with elevated blood pressure, the blood pressure should be lowered so that their
systolic blood pressure is <185 mmHg and their diastolic blood pressure is <110

mmHg before fibrinolytic therapy isinitiated.

Airway support and ventilator assistance are recommended for the treatment
of patients with acute stroke who have diminished consciousness or who have
bulbar dysfunction that causes compromise of the airway. As hyperthermia
(temperature >38°C) has poor outcome source of hyperthermia should be

diagnosed and treatment should be and treated accordingly.

Hypovolemia should be corrected with intravenous norma saline, and

cardiac arrhythmias which reduces cardiac output should be corrected.

Glycemic levels are to be maintained for good outcome in stroke patients.
Hypoglycaemia (blood glucose <60 mg/dL ) should be treated in patients with acute

ischemic stroke with glucose containing solutions.



ANTITHROMBOTIC AND ANTIPLATELET DRUGS,
Heparin:

Both unfractionated heparin and low molecular weight heparin has no
benefit in the outcome and has associated with neurological worsening of acute

ischemic stroke.

Aspirin:

Aspirin acts by inactivation of cyclooxygenase there by causing irreversible
inhibition of platelet function. Oral therapy of aspirin (initial dose is 325 mgQ)
within 24 to 48 hours after stroke onset is recommended for treatment of most

patients.

Surgical Therapy:
Carotid Endarter ectomy:

Symptomatic carotid artery stenosis with intraluminal or sessile or mobile
thrombus is associated with an atherosclerotic plague at the carotid bifurcation. The
indication for this is controversial. The morbidity associated with surgery appears
to be high among patients who already have intraluminal thrombus demonstrated

by cerebral angiography.

FIBRINOGEN:
SYNTHESIS OF FIBRINOGEN:

Fibrinogen is exclusively synthesised in liver by hepatocytes. Three genes
located separately on chromosome-4 (Ch4g23-g32) under coordinated control

synthesize the 3 chains. This is followed by subsequent assembly of these chains



and carbohydrate side chain attachment, after which the mature molecule is
secreted into circulation(50) The half life is 72-108 hrs (average 100 hr) and the
catabolic rate is 25% per day. The fibrinogen turnover rate is 1.7 to 5 gram per day

or 30 — 60 mg per kilogram per day. ??

FUNCTIONS OF FIBRINOGEN:

Fibrinogen plays an important role in three major processes which are as

follows:

1) During the coagulation process, soluble fibrinogen is converted into
insoluble fibrin.

2) The polymerised fibrin acts as a template and activates fibrinolytic system,
which modulates fibrin deposition and clot dissolution.

3) Fibrinogen binds to Gp Ilb/llla receptor on platelets and cause platelet

aggregation and also endothelial cellswhere it participate in tissue repair.

There are three distinct phases in conversion of fibrinogen to fibrin which is
insoluble. They are:

a) Thrombin mediated enzymeatic cleavage of fibrinopeptide.

b) Polymerization of fibrin.

c) Stabilisation of fibrin through covalent cross linking which is mediated

by factor Xllla.
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FIBRINOGEN ABNORMALITIES:
The fibrinogen abnormalities can be either congenital or acquired. In both
cases there may be a qualitative or quantitative abnormality in fibrinogen. In certain

cases both abnormalities can be present in the same patient.

a) CONGENITAL DISORDERS:
i) CONGENITAL AFIBRINOGENEMIA:
It is inherited as autosomal recessive disorder with both parents acting as

carriers. Usually the fibrinogen level is less than0.1 gram per liter of plasma. The



clinicalk manifestation includes cutaneous bleeding, umbilical cord bleeding,
gastrointestinal haemorrhage intracranial bleed (rarely) and intra-articular bleed.
The laboratory evaluation shows prolongation of PT, aPTT and thrombin time with
zero or trace plasma fibrinogen levels. It can be treated by transfusion of

cryoprecipitate or fibrinogen concentrates and anti fibrinolytic agents. <29

i) CONGENITAL HYPOFIBRINOGENEMIA:

It is inherited as an autosomal dominant or autosomal recessive disorder.
The plasma fibrinogen level is between 0.1 gram per liter and lower limit of normal
reference range for that laboratory. It manifests as umbilical cord bleeding,
cutaneous bleeding, gastrointestinal haemorrhage, intracranial bleed (rarely) and
intra-articular bleed. The investigations will show normal aPTT, prolonged PT and
mildly prolonged TT. They are treated with cryoprecipitate or fibrinogen

concentrates and anti fibrinolytic agents, *3@%

iil) CONGENITAL DY SFIBRINOGENEMIA:

It is inherited as autosomal dominant or recessive disorder. This is
characterised by synthesis of abnormal fibrinogen molecule which exhibits altered
functional properties and altered thrombin conversion to fibrin. It manifests
clinically as thrombosis and there will be no evidence of hemorrhage. There will be
increased thrombin time and reptilase time. . The investigations will show normal
aPTT and PT. The fibrin assay is normal. There will be higher fibrinogen for

immunogenic than thrombin clotting method.



They are treated with cryoprecipitate or fibrinogen concentrates with

anticoagulants for thrombosis, ¢9@9()

b) ACQUIRED DISORDERS
I)HYPOFIBRINOGENEMIA:
It occurs as aresult of one of the following causes:
a) Decreased biosynthesis of fibrinogen by hepatocyte due to decompensated
liver disease and fulminant hepatic failure.
b) Disseminated intravascular coagulation due to increased consumption.
c) Drugslike valproic acid and L-Asparaginase
d) Fibrinolytic therapy will reduce fibrinogen level for one or two days.
e) Alcohol consumption- it decreases fibrinogen level by 0.78% for each 10

gram of alcohol consumed.

i) DYSFIBRINOGENEMIA:
It can be due to:
a) ldiopathic.
b) Liver disease- 50% of patients with cirrhosis, hepatitis and hepatomas show
functional abnormality in fibrin polymerization.
c) Multiple myeloma- Abnormal fibrin monomer polymerization.
d) Paraneoplastic syndrome in association with hypernephroma.
e) Autoimmunity — antibody mediated functiona abnormality in SLE,

Ulcerative colitis and post- necrotic cirrhosis.



iiil) HYPERFIBRINOGENEMI A:
1) Age:
As age advances there will beincreasein fibrinogen level. 9
2) Sex :
It is more in males compared to females, ?°
3) Race:
Fibrinogen levels are more in blacks than whites.
4) Smoking:

It is has a positive correlation with plasma fibrinogen level.

The high fibrinogen level in heavy smokersis usually due to:
« Endothelial injury by leading to activation of coagulation system. *®
* Release of interleukin-6 by lung macrophages which increase the hepatocyte

fibrinogen synthesis. *¥

5) Physical activity:

The fibrinogen concentration is inversely proportional to physical
activity.@E)
6) Diet :

Increased carbohydrate and fat, decreased w-3 and w-6 PUFA’s increase
fibrinogen level.

7) Obesity :

Obesity results in increased viscosity and fibrinogen levels.



8) Hypertension :

Fibrinogen levels are more in hypertensives than normotensive persons.
9) Diabetes mellitus:

There is positive correlation between serum fibrinogen, hyperglycemia and
increased glycated haemoglobin. Hence it will be more in diabetics than non —
diabetic individuals.

10) Hyperlipidemia:

High cholesterol, LDL, Lp(a) and elevated triglycerides are associated with
high fibrinogen levels which in turn consistent with increased thrombotic
complicationsin dyslipidemias.

11) Ischemic heart disease:

There is a positive correlation with fibrinogen level and severity of coronary
artery disease.

12) Atrial fibrillation:

Increased in chronic atrial fibrillation
13) L eft ventricular dysfunction:

The increased fibrinogen level seen in left ventricular dysfunction is
responsible for intra cardiac thrombus and systemic thromboembolism. ¢V
14) Psychological and mental stress

Increases fibrinogen level.

15) Cerebrovascular disease:
Increased fibrinogen level is associated with stroke, TIA incidence and

carotid atherosclerotic progression and peripheral vascular disease.



16) Family history of IHD
17) Social class:

Fibrinogen levels are higher in low socioeconomic class individuals.
18) Dental disease:

Chronic inflammatory gingival and periodontal infections.
19) Elevated leukocyte counts:
20) Acute inflammation and infections:

As an acute phase reactant fibrinogen is elevated by three fold in acute
inflammation and infections.
21) Genetics:

The plasma fibrinogen formation is significantly influenced by genetics.
Variation occurring in [ fibrinogen locus affects fibrinogen concentration. The (3
gene controls the formation of Bf chain, the rate limiting step in synthesis of

fibrinogen. ©?



LIPID METABOLISM
Lipoprotein Complex :
Lipidsin plasma are in the form of lipoprotein complexes. Complex of lipid

and protein makes it soluble and travel in blood as lipoprotein complexes.

Table 1:Lipoprotein in plasma

LIPOPROTEINS MAJORCORE LIPIDS APOLIhIgéIgCR)CR)TEINS
Chylomicrons Dietary triglyceride B-48,C, E
HDL Cholesterol Al, A-ll
LDL Cholesterol B-100
VLDL Endogenous triglyceride B-100, C, E
Remnants Triglyceride, Cholesterol B-100, E

Lipoprotein Metabolism :-

Lipoprotein system is used to transport lipids in exogenous system.
Triglycerides are converted to chylomicrons rich in cholesterol by Lipoprotein
lipase. In the endogenous system, VLDL is secreted by the liver and converted to

IDL. IDL isconverted to LDL which isrich in cholesterol.




Chylomicrons:

Chylomicrons are derived from cholesterol and dietary fats which is
absorbed from the intestine. Chylomicrons are secreted into the lymph, travels
through thoracic duct and enter the systemic circulation. Chylomicrons interact
with lipoprotein lipase leading to hydrolysis of triglyceride to fatty acid and
glycerol. After lipolysis, chylomicrons remnant is released back into circulation
which is cleared rapidly by liver by recognition of apoprotein E. Newly secreted

chylomicrons arerich in apoproteins B48 and A1l.

VLDL Metabolism

VLDL is synthesized by the liver endogenously, the main core lipid is
triglyceride, apoprotein B100, C, E are present. Metabolism of VLDL and
chylomicrons are similar VLDL transports triglyceride to the tissues which is used
as fuel in adipose tissues the transported triglyceride may be used for storage.
VLDL interacts with lipoprotein lipase, VLDL remnant. This remnant produced is

converted to LDL or cleared by liver by identifying apoprotein E.

LDL Metabolism :

Major component of LDL is cholesterol LDL delivers cholesterol to tissue
through as specific high affinity LDL receptor which controls uptake of cholesterol
by the cells. LDL receptor controls intra cellular synthesis of cholesterol. Function
of LDL is to supply cholesterol to extra hepatic cells like adrenal cortical cells.
Lymphocytes muscles cells and renal cells. They have LDL receptor on the surface.

So cholesteral is used and is available to the cell for membranes synthesis. Most



cholesterol released from extra hepatic tissue is then transported to the liver for

excretion.

HDL Metabolism :

HDL is needed for removing cholesterol from peripheral tissue to the liver
and for metabolising VLDL chylomicrons. Enzyme LCAT -Lecithin cholesterol
acyl transferase transforms HDL 3 to HDL2. HDL 2 transfers cholesterol to VLDL
or cholesterol directly to liver after conversion to HDL3 by hepatic triglyceride

lipase enzyme.



MATERIALSAND METHODS

STUDY DESIGN: Single centre observational hospital based study
PLACE OF STUDY:
This study was conducted in General Medicine Wards of Government
Vellore Medical College Hospital, Vellore
SAMPLE SIZE:
A total sample of 100 patients will be studied using carefully prepared
proforma.
PERIOD OF STUDY :
October 2018 to September 2019
ETHICAL CLEARANCE:
This study was approved by the ethical committee of GOVERNMENT

VELLORE MEDICAL COLLEGE AND HOSPITAL, VELLORE

METHODOLOGY
Subject selection
INCLUSION CRITERIA
1) Patients with ischemic stroke confirmed by CT scan or MRI brain.

2) Patients age more than 18 years

EXCLUSION CRITERIA:
1) Patients having evidence of renal disease, active hepatic disease, history of
prior MI or surgery within preceding 3 months.

2) Patientswith prior history of stroke



3) Patients with history of any infection in prior 4 weeks.

4) Patients on any lipid lowering agents including fibrates

DATA COLLECTION

After obtaining the verbal consent either from the patient or the relatives, all
patients were evaluated by complete medical history, full neurological examination,
standardized blood tests imaging studies and data was recorded in a standardized

sheet.

Clinical history was obtained from the patient, hisher relatives or past
records. History regarding diabetic status, hypertension, TIA, smoking, acoholism,

coronary artery disease was obtained.

Clinical examination was done to assess the side of the stroke, NIHSS score,
presence of gaze palsy, plantar reflex, facial palsy, speech difficulty, admission

blood pressure.

Electrocardiography, blood sugar, urea, creatinine, lipid profile, serum

fibrinogen and CT/MRI-brain were done after admission.

All relevant data were fed into a computer and results were calcul ated.

DEFINITIONS:
Hypertension was diagnosed as present if the patients exhibited a systolic
blood pressure 140 mm Hg or a diastolic blood pressure 90 mm Hg, or had a

history of diagnosis of hypertension and anti-hypertensive medications.



DIABETES:
Diabetes was defined if patients exhibited a fasting glucose level 7.0
mmol/L (126 mg/dL) or had a history of diabetes diagnosis and anti-diabetic

medications.

DYSLIPIDEMIA

A diagnosis of hypercholesterolemia was made for patients with a history of
using cholesterol-lowering agents or who had a cut off of fasting serum total
cholesterol level (200 mg/dL) on admission and LDL cholesterol >130 mg/dl.

Hypertriglyceridemia when the level of Triglycerides > 150 mg/dl.

SMOKING:
A patient was labelled smoker when he had smoked at least 10 cigarettes per
day for more six month / more or if he had smoked dailly for more than a year

regardless of the number

OBESITY:
A patient was defined as obese when his or her BMI was more than or equal

to 24.9 kg/m2.

STATISTICAL TOOLS(Tobeincluded at theend of Materialsand Methods)
The information collected regarding all the selected cases were recorded in a

Master Chart. Data analysis was done with the help of computer using SPSS 20



STATISTICAL ANALYSER.

Using this software range, frequencies, percentages, means, standard
deviations, chi square and 'p' values were calculated. PEARSON chi- sguare test
was used to test the significance of difference between quantitative variables. A 'p'

value less than 0.05 is taken to denote significant relationship.



OBSERVATION AND RESULTS

Table 2: Descriptive analysis of age group in study population (N=100)

Age Group Frequency Percentage
<60 25 25%
> 60 75 75%
Tota 100 100%

Table shows age distribution among stroke patients in which 25% belong to

age less than 60 and 75% belong to age more than 60.The mean age is 66.48

m <60
=60

Figure 6: Piechart of agedistribution in study population (N=100)



Table 3: Descriptive analysis of gender in study population (N=100)

Gender Frequency Per centage
Mae 58 58%
Female 42 42%
Tota 100 100%

This Table shows gender distribution,in which 58% are males and 42% are females.

Percentage

Male Female
Gender

Figure 7: Bar chart of gender distribution in study population (N=100)



Table 4: Descriptive analysis of hypertension in study population (N=100)

Hypertension Frequency Per centage
Yes 46 46%
No 54 54%
Total 100 100%

This table shows 46% of patients among the study population have hypertension.

2 50%

:.3

S 48%

5]

5

& 46% -
44% -

Yes No
Hypertension

Figure 8: Bar chart of hypertension distribution in study population (N=100)



Table5: Descriptive analysis of diabetic mellitusin study population(N=100)

Diabetic mellitus Frequency Per centage
Yes 31 31%
No 69 69%
Total 100 100%

This table shows 31% of patients among the study population have Diabetes mellitus.

HYes

ENo

Figure 9: Piechart of diabetic mellitus distribution in study population

(N=100)



Table 6: Descriptive analysis of smoking in study population (N=100)

Smoking Frequency Per centage
Yes 39 39%
No 61 61%
Total 100 100%

Thistable shows 39% of patients among study population are smokers.

Percentage

Yes No
Smoking

Figure 10: Bar chart of smoking distribution in study population (N=100)



Table 7: Descriptive analysis of alcohol in study population (N=100)

Alcohol Frequency Per centage
Yes 20 20%
No 80 80%
Total 100 100%

This table shows 20% of patients among study population are alcoholics

BYes

®No

Figure 11: Pie chart of alcohal distribution in study population (N=100)



Table 8. Descriptive analysis of fibrinogen in study population (N=100)

Fibrinogen Frequency Per centage
Normal (150 to 400) 49 49%
Abnormal (400 and 51 51%

above)
Total 100 100%

This table shows 51% of patients among study population have higher fibrinogen

levels

Normal (150 to 400)

H Abnormal (400 and
above)

Figure 12: Pie chart of fibrinogen distribution in study population (N=100)



Table 9: Comparison of age group with fibrinogen levels (N=100)

Fibrinogen
Agegroup Normal Abnormal Total
(150 to 400) (400 and above)

<60 14 11 25
Percentage 28.6% 21.6% 25%
> 60 35 40 75
Percentage 71.4% 78.4% 5%
Total 49 ol 100
Chi square 36.416
P value <0.001

This table shows age has significant relation with fibrinogen levels.
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Figure 13: Cluster bar chart of comparison of age group with fibrinogen levels

(N=100)
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Table 10: Comparison of gender with fibrinogen levels (N=100)

Fibrinogen
Gender Normal Abnormal Total
(150 to 400) (400 and above)

Mae 28 30 58
Percentage 57.1% 58.8% 58%
Femae 21 21 42
Percentage 42.9% 41.2% 42%
Total 49 Y 100
Chi square 0.029
P value 0.865

Thistable shows that there is no significant relation between gender and

fibrinogen levels
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Figure 14: Cluster bar chart of comparison of gender with fibrinogen levels

(N=100)



Tablell: Comparison of hypertension with fibrinogen levels (N=100)

Fibrinogen
Hypertension Nor mal Abnormal Total
(150 to 400) (400 and above)
Yes 12 34 46
Percentage 24.5% 66.7% 46%
No 37 17 54
Percentage 75.5% 33.3% 54%
Total 49 ol 100
Chi square 17.896
P value <0.001

This table shows that there is significant relationship between hypertension and
fibrinogen levels.
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Figure 15: Cluster bar chart of comparison of hypertension with fibrinogen

levels (N=100)



Table 12: Comparison of DM with fibrinogen levels (N=100)

Fibrinogen
[rillglkl)l?ulg Normal Abnormal Total
(150 to 400) (400 and above)

Yes 8 23 31
Percentage 16.3% 45.1% 31%
No 41 28 69
Percentage 83.7% 54.9% 69%
Tota 49 51 100
Chi square 9.671
P value 0.002

This table shows that there is significant relationship

mellitus and fibrinogen levels.

10.00%

20.00% +

0.00% +-

between diabetes

Normal (150 to 400) Abnormal (400 and above)

Fibrinogen

HYes MNo

Figure 16: Cluster bar chart of comparison of DM with fibrinogen levels

(N=100)



Table 13: Comparison of smoking with fibrinogen levels (N=100)

Fibrinogen
Smoking Normal Abnormal Total
(150 to 400) (400 and above)

Yes 15 24 39
Percentage 30.6% 47.1% 39%
No 34 27 61
Percentage 69.4% 52.9% 61%
Tota 49 51 100
Chi square 2841
P value 0.092

This table shows that there is no significant relationship between smoking

and fibrinogen levels.
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Figure 17 : Cluster bar chart of comparison of smoking with fibrinogen levels

(N=100)



Table 14:Comparison of alcohol with fibrinogen levels (N=100)

Fibrinogen
AlEEis: Normal Abnormal e
(150 to 400) (400 and above)
Yes 5 15 20
Percentage 10.2% 29.4% 20%
No 44 36 80
Percentage 89.8% 70.6% 80%
Total 49 51 100
Chi square 5.762
P value 0.016

This table shows that there is significant relationship between acohol and

fibrinogen levels
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Figure 18: Cluster bar chart of comparison of alcohol with fibrinogen levels

(N=100)



Table 15: Comparison of mean systolic blood pressure between fibrinogen

levels (N=100)
Fibrinogen
Abnormal :
Normal Un paired t test
Parameter (400 and
(150 to 400) P value
above)
Systolic blood
149.22 + 26.90
pressure 132.86 + 22.64 0.001
(Mean £ SD)

This table shows that there is significant relationship between systolic BP

and fibrinogen levels.

SBP (Mean value)
o
.
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Figure 19: Bar chart of comparison of mean systolic blood pressure between

fibrinogen levels (N=100)



Table 16: Comparison of mean diastolic blood pressure between fibrinogen

levels (N=100)
Fibrinogen
Un paired t test
Parameter Normal A&Zgg ;r:gl
(150 to 400) above) P value
Diastolic blood
90.39+ 15.74
pressure 83.88 + 14.26 0.033
(Mean = SD)

Tablel6: This table shows that there is significant relationship between

diastolic BP and fibrinogen levels.
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Figure 20: Bar chart of comparison of mean diastolic blood pressure between

fibrinogen levels (N=100)



Table 17: Comparison of mean FBS between fibrinogen levels (N=100)

Fibrinogen
Abnormal
Parameter Normal Un paired t test
(400 and
(150 to 400) P value
above)
FBS
14390+ 46.23 | 165.24+72.14 0.083
(Mean £ SD)

This table shows that there is no significant relationship between FBS and

Fibrinogen levels.
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Figure 21:

(N=100)

Bar chart of comparison of mean FBS between fibrinogen levels



Table 18: Comparison of mean urea between fibrinogen levels (N=100)

Fibrinogen
Normal Abnormal Un paired t test
Parameter
(150 to 400) (400 and above) P value
Urea
3345+ 3242 28.57 + 15.78 0.338
(Mean = SD)

This table shows that there is no significant relationship between urea and

fibrinogen levels.
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Figure 22: Bar chart of comparison of mean urea between fibrinogen levels (N=100)




Table 19: Comparison of mean creatinine between fibrinogen levels (N=100)

Fibrinogen
Nor mal Abnormal Un paired t test
Par ameter
(150t0400) | (400 and above) Pvalue
Creatinine
1.34+1.14 1.17+£0.36 0.315
(Mean £ SD)

This table shows that there is no significant relationship between creatinine

and fibrinogen levels.
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Figure 23: Bar chart of comparison of mean creatinine between fibrinogen

levels (N=100)



Table 20: Comparison of NIHSS with fibrinogen levels (N=100)

Fibrinogen
NIHSS Nor mal Abnormal Total
(150 to 400) (400 and above)
Mild <5 15 7 22
Percentage 30% 13.7% 22%
Moderate 6-15 33 32 65
Percentage 67.3% 62.7% 65%
Severe 16-25 1 6 7
Percentage 2% 11.8% 7%
Very severe >25 0 6 6
Percentage 0% 11.8% 6%
Total 49 51 100
Chi square 12.461
P value 0.006

This table shows there is significant relationship between NIHSS and

Fibrinogen levels.
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Figure 24: Cluster bar chart of comparison of NIHSS with fibrinogen levels (N=100)



Table 21: Comparison of total cholesterol with fibrinogen levels (N=100)

Fibrinogen
ch ; ;aér ol Nor mal Abnormal Total
(150 to 400) (400 and above)
<200 35 17 52
Percentage 71.4% 33.3% 52%
200-240 6 5 11
Percentage 12.2% 9.8% 11%
>240 8 29 37
Percentage 16.3% 56.9% 37%
Total 49 5l 100
Chi square 5.057
P value 0.025

This table shows that there is significant relationship between fibrinogen and Total

cholesterol
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Fibrinogen

m<200 ®W200-240 mW>240

Figure 25: Cluster bar chart of comparison of total cholesterol with fibrinogen levels

(N=100)



Table 22: Comparison of TGL with fibrinogen levels (N=100)

Fibrinogen
TGL Nor mal Abnormal Total
(150 to 400) (400 and above)

<150 40 25 65
Percentage 81.6% 49% 65%
150 to 199 9 24 33
Percentage 18.4% 47.1% 33%

>200 0 2 2
Percentage 0% 3.9% 2%

Total 49 51 100
Chi square 12.245

P value 0.002

This table shows that there is significant relationship between Triglycerides

and fibrinogen levels.
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Figure 26:Cluster bar chart of comparison of TGL with fibrinogen levels (N=100)
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Table 23: Comparison of LDL with fibrinogen levels (N=100)

Fibrinogen
LDL Normal Abnormal Total
(150 to 400) (400 and above)

<100 13 3 16
Percentage 26.5% 5.9% 16%
100 to 130 26 8 34
Percentage 53.1% 15.7% 34%
131to 160 9 22 31
Percentage 18.4% 43.1% 31%
>160 1 18 19
Percentage 2% 35.3% 19%
Total 49 51 100
Chi square 36.416
P value < 0.001

Thistable showsthat thereissignificant relation between LDL and fibrinogen levels
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Figure 27: Cluster bar chart of comparison of LDL with fibrinogen levels (N=100)




Table 24: Comparison of HDL with fibrinogen levels (N=100)

Fibrinogen
Al Normal Abnormal v
(150 to 400) (400 and above)

<40 9 22 31
Percentage 18.4% 43.1% 31%
>40 40 29 69
Percentage 81.6% 56.9% 69%
Total 49 o1 100
Chi square 7.168
Pvalue 0.007

Thistable showsthat thereissignificant relation between HDL and fibrinogen levels
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Figure 28: Cluster bar chart of comparison of HDL with fibrinogen levels (N=100)



Table 25: Comparison of outcome with fibrinogen levels (N=100)

Fibrinogen
Outcome Nor mal Abnormal Total
(150 to 400) (400 and above)

Discharge 49 46 95
Percentage 100% 90.2% 95%
Expired 0 5 5
Percentage 0% 9.8% 5%

Total 49 o1 100
Chi square 5.057
Pvalue 0.025

This table shows that there is significant relationship between outcome and

fibrinogen levels.
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Figure 29: Cluster bar chart of comparison of outcome with fibrinogen levels

(N=100)



Table 26: Comparison of Total cholesterol with NIHSS (N=100)

NIHSS Total
Total Very
Mild | Moderate Severe
cholester ol severe
<5 6-15 16-25
>25
<200 13 33 4 2 52
Percentage | 59.1% 50.8% 57.1% 33.3% 52%
200-240 5 5 1 0 11
Percentage 22.7% 7.7% 14.3% 0% 11%
>240 4 27 2 4 37
Percentage 18.2% 41.5% 28.6% 66.7% 37%
Total 22 65 7 6 100
Chi square 8.824
P value 0.184

This table shows that there is no significant relationship between Total

cholesterol and NIHSS
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Figure 30: Cluster bar chart of comparison of Total cholesterol with NIHSS (N=100)



Table 27: Comparison of TGL with NIHSS (N=100)

NIHSS
TGL
Moderate6- | Severe16- | Very severe| Total
Mild <5
15 25 >25
<150 14 45 4 2 65
Percentage | 63.6% 69.2% 57.1% 33.3% 65%
150-199 8 18 3 4 33
Percentage | 36.4% 27.7% 42.9% 66.7% 33%
>200 0 2 0 0 2
Percentage | 0o 3.1% 0% 0% 2%
Total 22 65 7 6 100
Chi square 5.152
P value 0.525

This table shows that there is no significant relationship between TGL

and NIHSS
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Figure 31: Cluster bar chart of comparison of TGL with NIHSS (N=100)



Table 28: Comparison of LDL with NIHSS (N=100)

NIHSS
LDL Mild | Moderate | Severe ;Ve;ye et
<5 6-15 16-25 >o5

<100 4 10 2 0 16
Percentage 18.2% 15.4% 28.6% 0% 16%
100 to130 9 25 0 0 34
Percentage 40.9% 38.5% 0% 0% 34%
130to 160 6 22 2 1 31
Percentage 27.3% 33.8% 28.6% 16.7% 31%
>160 3 6 3 5 19
Percentage 13.6% 12.3% 42.9% 83.3% 19%
Total 22 65 7 6 100
Chi square 24.553
P value 0.004

Thistable shows that there is significant relationship between LDL and NIHSS

Percentage

Mild <5 Moderate 6-15 Severe 16-25  Very severe
>25

NIHSS

m<]100 ™100tol130 ™W130to 160 ™=>160

FIGURE 32: Cluster bar chart of comparison of LDL with NIHSS (N=100)



TABLE 29 Comparison of HDL with NIHSS (N=100)

NIHSS
HDL Total
Mild | Moderate Severe S\é/e;ye
<5 6-15 16-25 >0
<40 3 24 1 3 31
Percentage 13.6% 36.9% 14.3% 50% 31%
=40 19 41 6 3 69
Percentage
86.4% 63.1% 85.7% 50% 69%

Tota 22 65 7 6 100
Chi square 6.094
P value 0.107

This table shows shows that there is no significant relationship between

HDL and NIHSS
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FIGURE 33 Cluster bar chart of comparison of HDL with NIHSS (N=100)



DISCUSSION

In this study, a total of 100 people who had undergone CT/MRI Brain and
diagnosed as acute ischemic stroke were included after fulfilling the selection
criteria. Of the 100 population, 58% were males and 42% are females. Out of the
100, 46% were hypertensives and diabetics were 31%. Among the males, 39% are
smokers and 20% were alcoholics. Out of the 100 population, 51% had higher

fibrinogen levels more than 400 mg/dl.

AGE AND FIBRINOGEN

On comparing age with fibrinogen levels, there is increase in level of
fibrinogen as the age advances. This is evidenced by increased fibrinogen level of
more than 400mg/dl observed in only 11 people in age group less than 60 as other
14 people in age group less than 60 had normal fibrinogen level. Where as in age
group more than 60 years, 40 people had fibrinogen level of more than 400mg/dl
and the remaining 35 had normal fibrinogen levels. This relationship of increasing
fibrinogen level with age is found to have statistical significance with p value <

0.001.

GENDER AND FIBRINOGEN

On comparing gender with fibrinogen level, 28 males and 21 females had
normal fibrinogen levels whereas abnormal fibrinogen level more than 400 mg/dl is
seen in 30 males and 21 females. 58.8% males and 41.2% females had abnormal
fibrinogen levels but there is no statistically significant relationship existing

between gender and fibrinogen level (p = 0.865).



HYPERTENSION AND FIBRINOGEN

Out of the 46 hypertensives, 12 of them had normal fibrinogen level and 34
of them had abnormal fibrinogen level more than 400 mg/dl. Among the non-
hypertensives, 37 of them had normal fibrinogen level and 17 of them had
abnormal fibrinogen level. 66.7% of hypertensives and 33.3% of non-hypertensives
had increased fibrinogen levels. There is a significant relationship between

presence of hypertension and serum fibrinogen levels statistically.

DIABETESMELLITUSAND FIBRINOGEN

Out of 31 diabetes mellitus, 23 had higher fibrinogen level and 8 had normal
fibrinogen level. In 69 patients who did not have diabetes, only 28 had abnormal
fibrinogen level and the rest 41 had normal fibrinogen levels. 45.1% of diabetics
and 54.9% of non-diabetics had higher fibrinogen levels. There is statistically

significant relationship between diabetes and higher levels of fibrinogen (p= 0.002).

SMOKING AND FIBRINOGEN

24 out of 39 smokers had higher fibrinogen level and the rest fifteen had
normal fibrinogen level. 34 out of 61 non-smokers had normal levels of fibrinogen
and the remaining 27 had higher levels of fibrinogen. 47.1% of smokers and 52.9%
of non-smokers had abnormal fibrinogen levels. There is no significant relationship

between smoking and fibrinogen levels (p = 0.092).



ALCOHOL AND FIBRINOGEN

Out of 100 study population, 80 were non-alcoholics and 20 were alcohalics.
Among the 20 alcoholics 15 had higher fibrinogen levels and 5 had normal
fibrinogen levels. Among 80 non-acoholics, those having norma and abnormal
fibrinogen levels were 44 and 36 respectively. The percentage of people having
abnormal fibrinogen levels were 29.4% among alcoholics and 70.6% among non-
alcohalics. The association between alcoholics and increased levels of fibrinogen is

statistically significant (p = 0.016).

MEAN SYSTOLIC BP AND FIBRINOGEN

The mean systolic BP among those having normal fibrinogen levels was
132.86 mmHg and for those having abnormal fibrinogen level was 149.22 mmHg.
This revedls that the level of fibrinogen rises with rise in mean systolic BP with

significant statistical association (p =0.001).

MEAN DIASTOLIC BP AND FIBRINOGEN
Mean diastolic BP among those who had normal fibrinogen level was 83.88
and for those having abnormal fibrinogen level was 90.39. There is a significant

statistical relationship between diastolic blood pressure and fibrinogen (p=0.033).

FASTING BLOOD SUGAR AND FIBRINOGEN

The mean fasting blood sugar among those who had normal fibrinogen level
was 143.90 mg/dl and those having abnormal fibrinogen level was 165.24 mg/dl.
There is no statistically significant association observed between fasting blood

sugar and fibrinogen levels ( p = 0.083).



UREA AND FIBRINOGEN
The mean urea among those who have normal fibrinogen level was 33.45
and those who have abnormal fibrinogen level was 28.57. There is no statistical

relationship between urea and fibrinogen levels ( p = 0.338).

CREATININE AND FIBRINOGEN
The mean creatinine among those who have normal fibrinogen level was
1.34 and those who have abnormal fibrinogen level was 1.17.There is no statistical

significance between creatinine and fibrinogen.

NIHSS AND FIBRINOGEN

Out of 51 cases with abnormal fibrinogen level,7 of them belong to mild
NIHSS group, 32 of them in moderate NIHSS group, 6 of them in severe NIHSS
group,6 of them in very severe NIHSS group respectively.13.7% cases of
abnormal fibrinogen levels had mild NIHSS Score, 62.7% cases of abnormal
fibrinogen had moderate NIHSS Score, 11.8% of abnormal fibrinogen had severe
NIHSS Score,11.8% of abnormal fibrinogen had very severe NIHSS Score .There

is significant relationship between fibrinogen and NIHSS Score. (p=0.006)

TOTAL CHOLESTROL AND FIBRINOGEN

Out of 51 cases with abnormal fibrinogen, 17 cases had cholesterol |ess than
200mg/dl, 5 cases had cholesterol between 200-240 mg/dl, 29 cases had cholesterol
more than 240mg/dl. Among cases with abnormal fibrinogen, 33.7% of cases had

cholesterol less than 200mg/dl, 9.8% of cases had cholesterol between 200-



240mg/dl, 56.9% of cases had cholesterol more than 240mg/dl. There is significant

statistical relationship between fibrinogen and total cholesterol. (p=0.025).

TRIGLYCERIDESAND FIBRINOGEN

Out of 51 cases with abnormal fibrinogen, 25 cases had TGL less than
150mg/dl, 24cases had TGL between 150-199mg/dl, 2 cases had TGL more than
200mg/dl. Among cases with abnormal fibrinogen, 49% of cases had TGL less than
150mg/dl, 47.1% of cases had TGL between 150-199mg/dl, 3.9% of cases had
TGLI more than 200mg/dl. There is significant statistical relationship between

fibrinogen and total cholesterol. (p=0.002).

LDL AND FIBRINOGEN

Among the 51 cases with abnormal fibrinogen, 3 cases had LDL less than
100mg/dl, 8 cases had LDL between 100-130 mg/dl, 22 cases had LDL between
131-160mg/dl, 18 cases had LDL more than 160mg / dil. Among patients with
abnormal fibrinogen, 5.9% of cases had LDL less than 200mg/dl, 15.7% of cases
had LDL between 100-130mg/dl, 43.1% of cases had LDL between 131-160mg /dI,
35.3% of cases had LDL more than 160mg/dl. There is significant statistical

relationship between fibrinogen and LDL. (p=0.001).

HDL AND FIBRINOGEN
Out of 51 cases with abnormal fibrinogen, 22 cases had HDL less than
40mg/dI, 29 cases had HDL more than 40mg/dl. Among cases with abnormal

fibrinogen, 43.1% of cases had HDL less than 40mg/dI, 56.9% of cases had HDL



than 40mg/dl. There is significant statistical relationship between Fibrinogen and

HDL. (p=0.007).

OUTCOME AND FIBRINOGEN
Out of 51 cases with abnormal fibrinogen, 5 of them expired and remaining
46 got discharged. Among cases with abnormal fibrinogen, 90.2% cases got

discharged and 9.8% cases died.

TOTAL CHOLESTEROL AND NIHSS

52 patients had cholesterol less than 200mg/dl.Out of 52, 13 belong to mild
NIHSS group, 33 belong to moderate NIHSS group, 4 belong to severe NIHSS
group, 2 belong to very severe NIHSS group. 11 patients had cholesterol between
200-240mg/dl. Out of 11,5 belong to mild NIHSS group, 5 belong to moderate
NIHSS group,1 belong to severe NIHSS group, none belong to very severe NIHSS
group. 37 patients had cholesterol more than 240mg/dl. Out of 37,4 belong to mild
NIHSS group,27 belong to moderate NIHSS group,2 belong to Severe NIHSS
group, 4 belong to very severe NIHSS group. However there is no statistical
significance between Total cholesterol and NIHSS. (P=0.184). A study done by
Benfante et al(stroke 1994) revealed high levels of serum cholesterol is associated
with both thromboembolic stroke and coronary artery disease in Hawaiian Japanese

Men. A similar finding was found out in a study by Di Mascio et a also.



TRIGLYCERIDES AND NIHSS

65 patients had TGL less than 150mg/dl. Out of 65, 14 belong to mild
NIHSS group, 45 belong to moderate NIHSS group, 4 belong to severe NIHSS
group, 2 belong to very severe NIHSS group. 33 patients had TGL between 150-
199mg/dl. Out of 33, 8 belong to mild NIHSS group, 18 belong to moderate NIHSS
group, 3 belong to severe NIHSS group, 4 belong to very severe NIHSS group. 2
patients had TGL more than 200mg/dl. Out of 2, 2 belong to moderate NIHSS
group and none belong to other NIHSS group. There is no statistical significance

between TGL and NIHSS. (P=0.525). Hachinski et al concluded that there is a
positive correlation between TGL in patients with ischemic stroke and TIA.
In astudy done by TilvisR.S.et d, it was found that, serum triglyceride levels

are increased in patients with ischemic stroke.

LDL AND NIHSS

16 patients had LDL less than 100mg/dI. Out of 16,4 belong to mild NIHSS
group, 10 belong to moderate NIHSS group, 2 belong to Severe NIHSS group and
none belong to Very severe NIHSS group. 34 patients had LDL between 100-
130mg/dl. Out of 34, 9 belong to mild NIHSS group, 25 belong to moderate NIHSS
group and none belong to severe and very severe NIHSS group. 31 patients had
LDL between 130-160mg/dl. Out of 31, 6 belong to mild NIHSS group, 22 belong
to moderate NIHSS group, 2 belong to Severe NIHSS group, 1 belong to very
severe NIHSS group. 19 patients had LDL more than 160mg/dl. Out of 19, 3
belong to mild NIHSS group, 6 belong to moderate NIHSS group, 3 belong to

Severe NIHSS group, 5 belong to very severe NIHSS group. There is statistical



significance between HDL and NIHSS.(P=0.004) Kurth T et a in 2007 and
Hachinski et a have showed that there is a direct relationship between

increased levels of LDL and incidence of stroke.

HDL AND NIHSS

31 patients had HDL less than 40mg/dl. Out of 31, 3 belong to mild NIHSS
group, 24 belong to moderate NIHSS group, 1 belong to severe NIHSS group, 3
belong to very severe NIHSS group. 69 patients had HDL more than 40mg/dl. Out
of 69, 19 belong to mild NIHSS group, 41 belong to moderate NIHSS group, 6
belong to severe NIHSS group, 3 belong to very severe NIHSS group. However
there is no statistical significance between HDL and NIHSS.(P=0.107). ). In 2001,
Study conducted in Northern Manhattan, showed increase in HDL cholesterol

level was linked with decreased risk of CVA. According to Simons et d,

HDL cholesteral is found to have protective effect on ischemic stroke.



CONCLUSION

The following conclusions were derived from this study.

1)

2)

3)

4)

5)

Plasma fibrinogen acts as a prognostic marker to predict functional outcome
of stroke. This is evidenced by higher plasma fibrinogen values correlated
with severity of stroke and outcome.

Plasma fibrinogen is an important risk factor for stroke, independent of age,
diabetes mellitus, hypertension, smoking, alcoholism, dyslipidemia.

In this study, fibrinogen also has statistically significant association with
other risk factors such as hypertension, diabetes mellitus, alcoholism,
dyslipidemia.

This study also shows that there is significant association with LDL and
severity of stroke. So LDL cholesterol is more significant while doing lipid
profile in ischemic stroke.

So fibrinogen can be recommended as a screening tool while screening for

Non Communicable diseases.
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PROFORMA

NAME: AGE: SEX:
ADDRESS: IPNO: OCCUPATION:
HISTORY':

WEAKNESS OF LIMBS

LOSS OF CONSCIOUSNESS

SEIZURES

PAST HISTORY:

SYSTEMIC HY PERTENSION

DIABETESMELLITUS

CORONARY ARTERY DISEASE

SMOKING

LIPID LOWERING DRUGS

GENERAL PHY SICAL EXAMINATION:

PALLOR: YES NO CYANOSIS: YES/ NO
CLUBBING: YES/NO PEDAL EDEMA: YES/ NO
VITALS:

PULSE: BP:

CENTRAL NERVOUS SY STEM:

HIGHER MENTAL FUNCTION:

CRANIAL NERVE EXAMINATION:

MOTOR SYSTEM:



SENSORY SY STEM:

CEREBELLUM:

NHISS SCORE:

EXAMINATION OF OTHER SY STEM:

INVESTIGATIONS:

CBC:

RBC- RBS-

HB- UREA-

WBC- CREATININE-

PLT- FASTING LIPID PROFILE-
ESR- SERUM ELECTROLYTES

SERUM FIBRINOGEN-

ECG

CT BRAIN/MRI BRAIN:

NIHSS SCALE

la. Level of Consciousness:

0 = Alert; keenly responsive.

1 = Not alert, but arousable by minor stimulation to obey, answer, or respond.
2 = Not aert, requires repeated stimulation to attend, or is obtunded and
requires strong or painful stimulation to make movements (not stereotyped).
3 = Responds only with reflex motor or autonomic effects or totally

unresponsive, flaccid, areflexic.



Score:

1b. LOC Questions:

0 = Answers both questions correctly.

1 = Answers one question correctly.

2 = Answers neither question correctly.

Score:

1c. LOC Commands:

0 = Performs both tasks correctly

1 = Performs one task correctly

2 = Performs neither task correctly

Scor e

2. Best Gaze:

0 =Normal

1 = Partial gaze palsy. This score is given when gaze is abnormal in one or both
eyes, but where forced deviation or total gaze paresis are not present.
2 = Forced deviation, or total gaze paresis not overcome by the oculocephalic
maneouver.

Scor e

3. Visual:

0 =Novisual loss

1 = Partial hemianopia

2 = Complete hemianopia

3 = Bilateral hemianopia (blind including cortical blindness)



Score:

4. Facial Palsy:

0 = Normal symmetrical movement

1 = Minor paralysis (flattened nasolabial fold, asymmetry on smiling)

2 = Partial paralysis (total or near total paralysis of lower face)

3 = Complete paralysis of one or both sides (absence of facial movement in the
upper and lower face)

Score:

5& 6. Motor Arm and Leg:

0 = No drift, limb holds 90 (or 45) degrees for full 10 seconds.

1 = Drift, Limb holds 90 (or 45) degrees, but drifts down before full 10 seconds;
does not hit bed or other support.

2 = Some effort against gravity, limb cannot get to or maintain (if cued) 90 (or
45) degrees, drifts down to bed, but has some effort against gravity.

3 = No effort against gravity, limb falls.

4 = No movement

9 = Amputation, joint fusion

Score: 5a.Left Arm 5b. Right Arm

0 = No drift, leg holds 30 degrees position for full 5 seconds.

1 = Drift, leg fals by the end of the 5-second period but does not hit bed.

2 = Some effort against gravity; leg fallsto bed by 5 seconds, but has some
effort against gravity.

3 = No effort against gravity, leg fallsto bed immediately.



4 = No movement

9 = Amputation, joint fusion,

Score: 6a. Left Leg 6b. Right Leg

7. Limb Ataxia:

0 = Absent

1 = Present inone limb

2 = Present in two limbs If present, isataxiain

Rightaam1=Yes2=No

Leftaam1=Yes2=No

Rightlegl=Yes2=No

Leftlegl=Yes2=No

9 = amputation or joint fusion,

Score:

8. Sensory:

0 = Normal; no sensory |oss.

1 = Mild to moderate sensory loss; patient feels pinprick isless sharp or isdull
on the affected side; or thereis aloss of superficial pain with pinprick but
patient is aware he/she is being touched.

2 = Severeto total sensory loss; patient is not aware of being touched in the

face, arm, and leg.



Score:

9. Best Language:

0 = No aphasia, normal

1 = Mild to moderate aphasia; some obvious loss of fluency or facility of
comprehension, without significant limitation on ideas expressed or form of
expression. Reduction of speech and/or comprehension, however, makes
conversation about provided material difficult or impossible. For example, in
conversation about provided materials, examiner can identify picture or naming
card from patient’s response.

2 = Severe aphasia; all communication is through fragmentary expression; great
need for inference, questioning, and guessing by the listener. Range of information
that can be exchanged is limited; listener carries burden of communication.
Examiner cannot identify materials provided from patient response.

3 = Mute, global aphasia; no usable speech or auditory comprehension.

Score:

10. Dysarthria:

0= Normal

1 = Mild to moderate; patient slurs at least some words and, at worst, can be
understood with some difficulty.

2 = Severe; patient’s speech is so slurred as to be unintelligible in the absence of

or out of proportion to any dysphasia, or is mute/anarthric.

9 = Intubated or other physical barrier,



Score:
11. Extinction and I nattention (for merly Neglect):
0 = No abnormality.
1 = Visud, tactile, auditory, spatial, or personal inattention or extinction to bilateral
simultaneous stimulation in one of the sensory modalities.
2 = Profound hemi-inattention or hemi-inattention to more than one modality. Does
not recognize own hand or orients to only one side of space.
Score:
TOTAL SCORE(0to42): AT ADMISSION:
» >25Very severe neurological impairment
» 5-24 Severe impairment
» 5-14 Moderately severe impairment

» <5 Mild impairment



MASTER CHART

.NO | AGE | SEX | HTN | DM S A |SBP | DBP|FBS| U C TC |TGL |LDL | HDL F NIHSS | OUTCOME
1 60 F | YES|YES| NO | NO | 170 | 100 | 153 | 30 1 256 | 182 | 155 | 36 425 4 D
2 40 M | YES| NO | YES|YES| 150 | 90 | 112 | 41 12 | 289 | 165 | 135 | 32 454 5 D
3 86 M | YES|YES|YES| NO | 150 | 80 | 228 | 19 1 234 | 185 | 169 | 39 424 8 D
4 75 F NO | NO| NO | NO| 110 | 70 | 82 | 28 09 | 156 | 112 | 165 | 44 401 4 D
5 50 M NO | NO [ YES|YES| 110 | 70 | 99 16 09 | 179 | 125 | 167 | 54 499 9 D
6 60 F | YES|YES| NO | NO | 150 | 80 | 143 | 64 11 | 276 | 162 | 178 | 46 430 25 D
7 75 F | YES| NO | NO | NO | 170 | 90 | 121 | 22 07 | 244 | 171 | 152 | 51 440 26 D
8 60 F | YES|YES| NO | NO | 160 | 100 | 380 | 24 11 | 221 | 181 | 136 | 28 224 4 D
9 75 F | YES|YES| NO | NO | 140 | 80 | 129 | 27 1 278 | 187 | 145 | 35 404 12 D
10 70 F | YES| NO | NO | NO | 160 | 100 | 114 | 32 07 | 231 | 165 | 122 | 29 249 11 D
11 85 F NO | NO | NO | NO | 130 | 8 | 96 | 15 09 | 191 | 135 | 152 | 52 457 16 D
12 70 M NO | NO [YES| NO | 120 | 70 | 95 | 17 11 | 249 | 187 | 162 | 38 445 15 D
13 80 F | YES|YES| NO | NO | 180 | 110 | 165 | 31 07 | 233 | 196 | 121 | 57 565 5 D
14 73 F | YES| NO | NO | NO | 160 | 100 | 149 | 20 13 | 163 | 145 | 172 | 55 458 26 D
15 70 M NO | NO [ YES|YES| 120 | 60 | 129 | 55 1.1 | 152 | 121 | 165 | 42 436 6 D
16 96 M NO | YES|YES|YES| 120 | 80 | 362 | 45 08 | 184 | 136 | 1/0 | 49 505 7 D
17 50 F | YES|YES| NO | NO | 130 | 70 | 148 | 30 09 | 265 | 158 | 165 | 41 478 13 D
18 80 F | YES| NO| NO | NO |160 | 9 | 121 | 30 14 | 219 | 171 | 155 | 46 405 17 D
19 63 M | YES|YES|YES| NO | 150 | 110 | 262 | 18 11 | 345 | 201 | 144 | 33 478 8 D
20 65 F | YES| NO | NO | NO | 220 | 120 | 98 | 16 11 | 241 | 127 | 162 | 48 502 4 D
21 66 F NO | NO | NO | NO | 110 | 70 | 110 | 18 12 | 196 | 116 | 159 | 43 484 4 D
22 85 F NO | NO| NO | NO|120| 90 | 95 | 20 13 | 187 | 119 | 98 54 195 7 D
23 85 F | YES| NO | NO | NO | 160 | 90 | 110 | 25 09 | 165 | 139 | 96 51 185 9 D
24 60 F | YES|YES| NO | NO | 170 | 100 | 345 | 22 16 | 259 | 196 | 136 | 39 456 12 D
25 85 F | YES| NO | NO | NO | 180 | 110 | 145 | 19 1 225 | 165 | 112 | 47 185 4 D
26 75 F | YES|YES| NO | NO | 160 | 90 | 292 | 20 1.1 | 302 | 185 | 147 | 37 425 15 D




27 56 F | YES|YES| NO | NO | 180 | 110 | 245 | 24 14 | 298 | 187 | 89 35 429 12 D
28 62 F NO | NO| NO | NO|120| 90 | 114 | 21 09 | 191 | 141 | 115 | 49 265 10 D
29 75 F NO | NO | NO | NO | 130 | 80 | 110 | 26 08 | 267 | 163 | 121 | 53 264 4 D
30 55 F NO | NO | NO | NO | 140 | 90 | 154 | 32 1 159 | 140 | 141 | 40 404 9 D
31 67 F | YES|YES|YES|YES| 180 | 110 | 398 | 34 12 | 245 | 192 | 117 | 52 496 12 D
32 45 F NO | NO| NO | NO| 120 | 80 | 135 | 26 13 | 185 | 125 | 128 | 56 245 6 D
33 70 F NO | NO| NO | NO| 110 | 70 | 112 | 18 12 | 193 | 134 | 145 | 46 486 13 D
34 85 F NO | NO| NO | NO|130| 70 | 89 | 95 18 | 188 | 139 | 115 | 57 283 6 D
35 67 F NO | NO| NO | NO| 140 | 80 | 97 | 29 13 | 289 | 174 | 162 | 39 489 16 D
36 50 F NO | NO | NO | NO| 110 | 70 | 109 | 35 14 | 169 | 187 | 122 | 59 288 13 D
37 60 F NO | NO | NO | NO|1/0 | 110 | 94 | 31 12 | 145 | 192 | 109 | 52 185 5 D
38 65 F | YES| NO | NO | NO | 130 | 80 | 113 | 98 19 | 221 | 161 | 119 | 53 269 4 D
39 65 F NO | NO | NO | NO|100| 70 | 88 | 17 1 174 | 129 | 101 | 43 275 6 D
40 60 F NO | NO | NO | NO | 130 | 80 | 106 | 25 13 | 189 | 128 | 97 44 242 8 D
41 50 F NO | NO | NO | NO | 110 | 70 | 123 | 16 09 | 162 | 106 | 98 47 181 11 D
42 80 F NO | NO | NO | NO | 130 | 90 | 106 | 26 0.8 | 187 | 109 | 109 | 49 225 10 D
43 53 F NO | NO | NO | NO | 120 | 80 | 134 | 22 12 | 192 | 117 | 112 | 59 202 9 D
44 70 F NO | NO | NO | NO | 190 | 110 | 112 | 28 13 | 181 | 124 | 123 | 58 223 6 D
45 45 F | YES|YES| NO | NO | 170 | 110 | 245 | 34 11 | 231 | 198 | 128 | 57 437 13 D
46 58 F | YES| NO | NO | NO | 160 | 100 | 167 | 25 11 | 221 | 139 | 115 | 55 233 4 D
47 90 M NO | NO | NO | NO | 110 | 90 | 183 | 19 1 159 | 131 | 121 | 45 202 3 D
48 76 M NO | NO | NO | NO | 140 | 100 | 198 | 90 18 | 174 | 131 | 141 | 43 208 5 D
49 85 M | YES|YES|YES|YES| 200 | 100 | 269 | 112 | 34 | 265 | 177 | 159 | 31 467 13 D
50 51 M NO | NO | NO | NO | 140 | 90 | 184 | 87 14 | 19 | 122 | 89 42 176 5 D
51 60 M NO | NO | NO | NO | 110 | 70 | 198 | 45 12 | 171 | 132 | 438 | 41 405 4 D
52 63 M NO | NO [ YES|YES| 130 | 90 | 145 | 29 11 | 178 | 113 | 168 | 48 455 9 D
53 65 M NO | NO [ YES| NO | 110 | 70 | 156 | 16 13 | 162 | 114 | 95 41 221 4 D
54 50 M NO | YES|YES| NO | 130 | 80 | 112 | 17 11 | 156 | 120 | 91 32 226 6 D
55 64 M | YES| NO | NO | YES| 150 | 110 | 165 | 15 9 298 | 130 | 151 | 35 269 7 D
56 70 M NO | NO | YES|YES| 120 | 90 | 154 | 19 1 165 | 146 | 87 56 205 10 D




57 60 M | YES|YES|YES| NO | 170 | 110 | 147 | 20 12 | 311 | 148 | 143 | 36 425 13 D
58 85 M NO | NO |[YES|YES| 110 | 70 | 161 | 16 15 | 183 | 129 | 156 | 46 471 14 D
59 69 M NO | NO | NO | NO | 130 | 70 | 178 | 18 12 | 172 | 139 | 112 | 47 205 6 D
60 86 M NO | NO [ YES| NO | 120 | 80 | 150 | 21 09 | 167 | 147 | 135 | 49 166 9 D
61 73 M | YES| NO | NO | NO | 170 | 90 | 124 | 23 11 | 287 | 188 | 131 | 39 296 8 D
62 58 M NO | NO| NO | NO| 120 | 90 | 114 | 20 12 | 163 | 108 | 169 | 53 488 17 D
63 70 M | YES|YES|YES|YES| 160 | 110 | 136 | 25 11 | 265 | 118 | 147 | 55 415 14 D
64 58 M NO | NO | NO | NO| 120 | 80 | 165 | 22 1 192 | 128 | 88 51 285 4 D
65 63 M | YES|YES|YES|YES| 180 | 100 | 261 | 17 13 | 291 | 191 | 146 | 34 416 11 D
66 65 M | YES| NO | YES|YES| 170 | 90 | 132 | 19 12 | 341 | 205 | 138 | 28 456 6 D
67 70 M | YES| NO | NO | YES| 140 | 100 | 98 | 23 1 145 | 119 | 122 | 59 402 9 D
68 73 M NO | NO | NO | NO| 130 | 70 | 126 | 18 12 | 185 | 129 | 165 | 54 356 12 D
69 80 M | YES| NO | YES| NO | 120 | 80 | 132 | 19 11 | 249 | 180 | 175 | 37 585 26 E
70 65 M NO | NO [ YES| NO | 110 | 60 | 197 | 25 13 | 145 | 149 | 95 41 424 10 D
71 70 M NO | NO [ YES| NO | 130 | 70 | 181 | 26 1.3 | 198 | 109 | 139 | 40 156 11 D
72 80 M | YES|YES|YES| NO | 160 | 110 | 175 | 36 11 | 285 | 190 | 166 | 33 524 30 E
73 50 M | YES| NO | YES| NO | 150 | 100 | 142 | 39 11 | 253 | 115 | 116 | 32 406 6 D
74 90 M | YES| NO | NO | NO | 150 | 110 | 138 | 21 14 | 274 | 127 | 136 | 34 469 12 D
75 70 M | YES| NO | YES| NO | 190 | 110 | 125 | 20 12 | 296 | 133 | 124 | 49 454 10 D
76 70 M | YES|YES| NO | NO | 160 | 100 | 165 | 19 11 | 306 | 143 | 129 | 38 536 15 D
77 78 M NO | NO [YES| NO | 140 | 90 | 1/6 | 44 12 | 190 | 134 | 113 | 45 297 10 D
78 58 M NO | YES| NO | NO | 110 | 80 | 174 | 29 11 | 170 | 144 | 134 | 56 210 7 D
79 55 M NO | NO [YES| NO | 120 | 90 | 155 | 25 1 180 | 104 | 79 57 214 6 D
80 70 M NO | NO [YES| NO | 110 | 70 | 90 | 22 1.2 | 160 | 105 | 136 | 53 227 5 D
81 40 M | YES|YES|YES|YES| 180 | 100 | 168 | 25 11 | 301 | 175 | 157 | 37 469 7 D
82 75 M | YES| NO | NO | NO | 160 | 90 | 123 | 34 1 287 | 166 | 134 | 51 429 9 D
83 60 M NO | NO [YES| NO | 120 | 70 | 125 | 25 12 | 165 | 110 | 113 | 52 295 8 D
84 25 M NO | YES|YES|YES| 110 | 70 | 185 | 21 15 | 186 | 131 | 122 | 59 226 7 D
85 69 M NO | NO |[YES|YES| 120 | 70 | 112 | 33 12 | 159 | 137 | 161 | 55 512 29 E
86 70 M | YES|YES|YES| NO | 160 | 110 | 110 | 210 | 11 | 271 | 147 | 132 | 32 215 6 D




87 80 M NO | NO | NO | NO | 140 | 70 | 169 | 19 12 | 256 | 117 | 95 35 256 8 D
88 80 M | YES|YES|YES|YES| 180 | 110 | 187 | 20 11 | 277 | 183 | 168 | 39 492 32 E
89 70 M NO | NO | NO | NO | 110 | 70 | 154 | 26 1.1 | 192 | 125 | 116 | 57 254 15 D
90 46 M | YES|YES|YES|YES| 190 | 100 | 179 | 25 12 | 289 | 168 | 126 | 56 235 14 D
91 38 M | YES|YES|YES| NO | 160 | 90 | 175 | 22 11 | 305 | 194 | 131 | 36 485 12 D
92 56 M NO | YES|YES| NO | 110 | 60 | 184 | 25 12 | 167 | 140 | 126 | 47 275 5 D
93 70 M | YES|YES| NO | NO | 150 | 80 | 102 | 41 1 228 | 125 | 129 | 50 505 6 D
94 74 M | YES| NO | YES| NO | 140 | 70 | 156 | 30 12 | 298 | 126 | 121 | 30 192 10 D
95 58 M NO | YES| NO | NO | 110 | 80 | 152 | 28 12 | 224 | 116 | 125 | 54 232 9 D
96 70 M NO | NO [YES|YES| 120 | 70 | 125 | 21 1.1 | 196 | 139 | 121 | 48 249 5 D
97 70 F NO | NO | NO | NO| 130 | 70 | 145 | 26 13 | 192 | 142 | 86 44 235 4 D
98 65 M | YES| NO | NO | NO | 150 | 110 | 132 | 29 11 | 293 | 122 | 125 | 37 195 12 D
99 60 F NO | NO | NO | NO | 110 | 70 | 120 | 32 13 | 186 | 133 | 93 50 176 16 D
100 55 F NO | NO | NO | NO | 130 | 90 | 135 | 22 11 | 188 | 116 | 96 41 521 18 E




KEY TO MASTER CHART

HTN - SYSTEMIC HY PERTENSION
DM - DIABETESMELLITUS

S - SMOKING

A - ALCOHOLISM

SBP - SYSTOLIC BLOOD PRESSURE
DBP - DIASTOLIC BLOOD PRESSURE
U - SERUM UREA

C - SERUM CREATININE

TC - TOTAL CHOLESTEROL

TGL - TRIGLYCERIDES

LDL - LOW DENSITY LIPOPROTEIN
HDL - HIGH DENSITY LIPOPROTEIN
F - FIBRINOGEN

NIHSS - NATIONAL INSTITUTE OF HEALTH STROKE SCALE

E - EXPIRED

D - DISCHARGE



PATIENT CONSENT FORM
STUDY DETAIL: COMPARATIVE STUDY OF PLASMA FIBRINOGEN

LEVELS AND LIPID IN PATIENTS WITH ISCHEMIC
STROKE IN GVMCH

STUDY CENTRE
PATIENT’S NAME
PATIENT’S AGE
IDENTIFICATION NUMBER:

| confirm that | have understood the purpose and procedure of the above study.
| have the opportunity to ask questions and all my questions and doubts have been
answered to my complete satisfaction.| understand that my participation in the study is
voluntary and that | am free to withdraw at any time without giving reason, without
my legal rights being affected.| understand that the investigator of the clinical study,
the ethical committee and the regulatory authorities will not need my permission to
look at my health records, both in respect of the current study and any further research
that may be conducted in relation to it, even if | withdraw from the study | agree to
this access. However | understand that my identity would not be reveded in any
information released to third parties or published, unless as required under the law. |
agree not to restrict the use of any data or results that arise from this study.

| hereby consent to participate in this study.

| hereby give permission to undergo complete clinical examination and
diagnostic tests including haematol ogical, biochemical, radiological tests.

Signature/thumb impression:



Patient’s name and address:
Place:

Date:

Signature of the investigator:
Name of the investigator:
Place:

Date:
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