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ABSTRACT

Background: Stroke, a chronic disease with acute events causes significant morbidity
among individuals. It increases the risk of psychological, emotiona problems,
physical disability and overal quality of life. The present study was conducted to
evaluate the relationship between epicardial fat thickness (EFT) and plasma free fatty
acid (PFFA) level in acute ischemic stroke and to further evauate the effect of

demographic and clinical characteristics of stroke on EFT and PFFA levels

Methods: The present case control study was conducted at KLES Dr. Prabhakar Kore
Hospital and Medical Research Centre, Belagavi between January 2021 to December
2021. Thirty-three adult patients admitted clinical and radiologically proven diagnosis
of acute ischemic stroke and 33 patients age and sex matched healthy adults were
included as controls. Patient demographics, family and medication history, blood
parameters including total cholesterol, low-density lipoprotein cholesterol (LDL),
high-density lipoprotein cholesterol (HDL), triglycerides, fasting blood glucose

levels, epicardial fat thickness and plasma Free fatty acid levels were measured.

Results: Mean (SD) age of patients was significantly higher among cases as
compared to controls (60.9 [11.8] years vs 51.4 [12.7] years; p=0.005).60.6% had
anterior circulation stroke, 36.3% had posterior circulation stroke, and 3.1% had
watershed area infarction. The mean (SD) FBS (173.5 [78.3] vs 110.3 [15.9%] mg/dl;
p=0.000), TC (164.2 [50.5] vs 141.1 [31.4] mg/dl; p=0.022), LDL (94.2[45.9] vs 99.5
[9.8] mg/dl; p=0.514) and triglycerides (164.2 [50.5] vs 141.1 [31.4] mg/dl; p=0.022
were significantly higher in cases than those of controls while the mean (SD) of HDL
(41.6[32.7] vs 59.5 [8.6] mg/dl; p=0.024), was greater in controls than the cases .The

mean (SD) EFT (11.87 [3.14] mm vs 7.11 [0.93]mm; p=0.000) and PFFA (0.24 [0.05]

Vi



vs 0.20 [0.06]; p=0.018) was much higher among cases than controls. Intergroup
comparisons showed, femae gender, statin therapy, increase in FBS, LDL,
triglycerides, and decrease in HDL were significantly associated with EFT and PFFA
levels (p<0.05). However, intragroup comparisons of effect of clinical and laboratory
parameters on EFT and PFFA showed no relationship between variables such as sex,
diabetes, statin therapy, FBS, HDL, LDL and triglyceride levels on EFT and PFFA

(p>0.05).

Conclusion: EFT and PFFA levels can be considered an independent risk factor of
ischemic stroke among adult patients. Further, large epidemiological, prospective

studies are warranted to establish the relationship.

Keywords: epicardia fat thickness, ischemic stroke, low-density lipoprotein

cholesterol, plasmafree fatty acid levels, risk factor
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ABBREVIATIONS

AF- atrid fibrillation

ARIC- Atherosclerosis Risk in Communities
Cl- confidence interval

CE- cardioembolic

CT- computed tomography

DALY- disability adjusted life years

DIP- dipping effect

EFT- Epicardia fat thickness

ESUS- embolic stroke of undetermined score
FBS- fasting blood sugar

HDL- High Density lipoprotein cholesterol
HR- Hazard ratio

ICH- intracerebral hemorrhage

IS- ischemic stroke

LDL- low-density lipoprotein cholesterol
MRI- magnetic resonance imaging

NLR- neutrophil/lymphocyte ratio

PEATT- periatrial epicardial adipose tissue thickness
PFFA- plasmafree fatty acids

SD- standard deviation

TC-Total cholesterol

Mmol/I- micromoles per liter
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INTRODUCTION

‘“THE EVALUATION OF EPICARDIAL FAT THICKNESS AND PLA SMA
FREE FATTY ACID LEVEL IN ACUTE ISCHEMIC STROKE- ONE YEAR
CASE-CONTROL STUDY AT KLES Dr. PRABHAKAR KORE HOSPI TAL

AND MRC.”

INTRODUCTION

Stroke, also known as a cerebrovascular accidenirecsecondary to rapid
loss of brain function due to disturbance in theoll supply of the brain. It is one of
the leading causes of morbidity and mortality waiilie [1]. According to GBD 2019
report, there was approximately 12 million incidestitokes, 101 million prevalent
strokes, 143 million disability adjusted life yedBBALYsS) and 6 million deaths from
stroke reported in 2019. The incidence of ischestioke was substantially higher
constituting 62% compared to other types of strpkeamely; intracerebral
haemorrhage (28%) and subarachnoid haemorrhage) (R0%d he burden of stroke
in India is on the rise. The crude incidence anev@lence rates of stroke in India
ranges from 108 to 172 per 1,00,000 person per grdr26 to 757 per 1,00,000

person per year, respectively [3].

Waist circumference and echocardiographic epichfdiare identified as the
independent risk factors of stroke [4]. Epicardatl is a metabolically active tissue
which is present between the outer wall of myoeardiand the visceral layer of
pericardium with the free fatty acids being its amagomponent [5]. While, under
physiological conditions the epicardial fat progeend supports the heart during

normal function, increased amounts of epicardial #e related to increased
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production of proinflammatory and proatherogenidmators, leading to development
of atherosclerosis, coronary artery disease, mbétabpndrome and obesity [6, 7].
However, since the atherosclerotic process beg&assybefore the development of
clinical cerebrovascular disease, and hence thekersmarsuch as epicardial fat
thickness (EFT) and plasma free fatty acid can d®tllas a screening tool in early

prediction of stroke.

Stroke not only increases morbidity of an individuaut also increases the
risk of psychological problems which are often eetgd and inadequately treated.
Studies indicate a direct relationship between rgveof stroke and physical
disability, psychological and emotional problemsl averall, the quality of life in
patients. Moreover, there is increased healthcadesacial burden [8, 9]. It is said
that “time is brain”; therefore, early screening required to prevent stroke.
Additionally, understanding the pathophysiology adentifying the risk factors are
of paramount importance. This further enables tbécymakers to propose and
initiate preventive and screening programs whiclpshéo identify the population at
risk. Although the relationship between EFT anddmarascular disease is apparent,
however, its role in ischemic stroke is not cléarview of this, the present study was
conducted to evaluate the relationship betweenaegia fat thickness and plasma

free fatty acid level in acute ischemic stroke.
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Objective

OBJECTIVES

* To evauate the association of epicardial fat thickness and plasma free fatty acid

levels in patients with acute ischemic stroke.
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Review Of Literature

REVIEW OF LITERATURE

Stroke is a cerebrovascular disorder charactefizesudden onset of clinical
signs and symptoms. Occurrence of stroke negativepacts the individual’'s and
caretaker’s psychological, physical and social thedfurthermore, with associated
costs of treatment it affects the healthcare sysaedh socioeconomic status of the
country. The below section outlines the brief ov@mwof stroke, risk factors and role
of epicardial fat thickness and plasma free fatig &n acute ischemic attack.
Definition of stroke

The World Health Organization defines stroke apittly developing clinical
signs of focal (or global) disturbance of cerebuaiction, with symptoms lasting 24
hours or longer or leading to death, with no appacause other than vascular origin”
[10]. Stroke council of the American Heart Associat and American Stroke
Association updated the definition as “a transegisode of neurological dysfunction
caused by focal brain, spinal cord or retinal isct@e without acute infarction” [11].
History

The diagnostic term “apoplexy” is in existence #oilong time and can be
referred back from the Hippocratic writings. Apoptedescribes a condition in which
patient experiences “sudden abolition of all ategi of mind with the preservation of
pulse and respiration”[12]. The lay term strokeatedl to apoplexia was first used in
1599 as “a stroke of God’s hande” to describe tiddlen onset of symptoms. Over
the years, with the increase in number of autodsigdo better understanding of the
pathologic and clinical characteristics of apoplexlowever, only in the mid-20
Century, apoplexy was replaced by the term straokihé medical lexicons. Figure 1

briefly depicts the historical timeline.
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Hippocrates c.400 BC
describ
v 1628 Willam Harvey describes
POPEN circulation of blood
Johann Wepfer associates apoplexy 1658

with intracerebral haemormrhage &
occlusive disease

1679 Théophile Bonet determines a
variety of causes ofapoplexy on
post-mortem
Giovanni Battista Morgagni describes 1761
serous and sanguineous apoplexy
1769 William Cullen characterises

lexy by clinical tati
Léon Rostan describes ‘sofiening’ or 1820 R N A

“ramollissement” ofbrain tissue in
apoplectic patients
1828 John Abercrombie associates
softening of cerebral tissue with
occlusive arterial disease

Rudolf Virchow reclassifies apoplexia as __Mid 19" Century |

haemorrhagic (sanguinea) & ischaemic

Mid 20" Century Stroke replaces apoplexy in

common medical lexicon

Figure 1: Timeline of stroke in medical history [13

Epidemiology of stroke

Globally, stroke is the second leading cause othdadter ischemic heart
disease. According to the 2019 Global Burden okBs& Study, the reported incident
and prevalent stroke in the year 2019 were 12.2(28%11.0-13.6) million and
101(95% Ul: 93.2-111) million, respectively. Additially, there was 143 (95% UI:
133-153) disability adjusted life years and 6.6%0%I: 6.0 to7.0) million deaths
related to stroke [2]. In a systematic review opplation based studies, Feigin et al
reported a 42% decrease in incidence of strokeigh imcome countries. On the
contrary, the incidence of stroke in low to midibeome countries was more than
100%, suggesting the burden in developing counfdids In India, the burden of
stroke is on the rise. The crude incidence andgbeece rates of stroke ranges from
108 to 172 per 100,000 person per year and 26 Topéd 100,000 person per year,

respectively [3].
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Types of stroke

Stroke is broadly classified as

» Ischemic stroke which occurs secondary to blootsatausing blockage of blood
and oxygen supply to the affected area. It accotmtsB0-90% of the cases.
Ischemic strokes are mainly related to small artecglusion, large artery
atheroma and cardiac sources of embolism.

* Hemorrhagic stroke occurs secondary to rupturatofcerebral blood vessels and
leakage of blood to the surrounding area. It acto@or 10-20% of the cases.
Hemorrhagic stroke is related to subarachnoid hdmge and intracerebral

hemorrhage of small arteries [15,16]. (Figure 2)

Blockage of blood vessels, Rupture of blood vessels
lack of blood flow to affected area leakage of blood in affected area

Ischemic Stroke Hemorrhagic Stroke
3% subarachnoid Lobar ICH
hemorrhage —> 30%
10% intracerebral 3 DEEPJCH
hemorrhage (ICH) 70%

) Undetermined
15% .

87% cerebral infarctions 0;';:"_ g Cardioembolic
(ischemic stroke[IS]) >_ - : . 20%

J Small art;;y%occlusion Atheroma

35%

Figure 2: Types of stroke
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Pathophysiology of stroke

In the brain, ischemic infarct results due to tleelesion of brain vessels
secondary to thrombosis and embolism . In thromshbasonstant deposition of
atherosclerotic plaque on the walls of blood vesse$ults in narrowing of the blood
vessels, constriction of vascular lumen. This evalht results in thrombotic
occlusion of the artery. Further, there is disruptdf plasma membrane, organelle
swelling and expulsion of content to extracelldpace resulting in loss of neuronal
function. Apart from these, inflammation, energyiluige, loss of haemostasis,
acidosis, increased intracellular calcium levelg;itetoxicity, free radical-mediated
toxicity, cytokine-mediated cytotoxicity, complenteactivation, impairment of the
blood-brain barrier, activation of glial cells, dative stress and infiltration of

leukocytes are also related to pathophysiologgdiémic stroke [17, 18].

Haemorrhagic stroke occurs secondary to rupturetcdcranial vessels and is
associated with high mortality rate. Rupture of thlwod vessels is due to
hypertension, disrupted vasculature, excessiveofiaaticoagulants and thrombolytic
agents . The rupture of blood vessels cause abh@toamulation of blood within
the brain, resulting in changes in vascular sysaadhtissue necrosis. In subarachnoid
haemorrhage, blood accumulates in the subaraclspaice of the brain due to a head

injury or cerebral aneurysm [19]. The mechanismtaike is depicted in Figure 3.
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oo
Ischemic stroke Haemorrhagic stroke

(Clot obstructs blood flow) (Bleeding around brain region)

4 E
/ Stroke related brain injury ' 1
L S

: —

F-\"'if”!l’-\'i"”_" Neurochemical injury N.'urmn_ﬂ-*ﬂmnlimt Blood-hrain barvier iﬂft‘!ﬂl!ﬂinﬂ qf"‘lfom[_”ﬂ‘ﬂ'
| | dysfunction
' ' - =

k4 Increase intracranial pressure

Osidlative stress Microglia activation

Ca* and Na' ion il]__fIle

l L'J:nu

[‘)upuluri:ulwn

'
\ Free radical-mediated toxicity /

Cell death

Cerebral [thnmgt‘

Figure 3: Pathophysiologic mechanism of stroke [17]

Pathophysiologic changes in ischemic stroke

At the onset of cerebral ischemia, there is comithconsumption of ATP
despite the reduced synthesis resulting in dectleA3® levels, lactic acidosis and
loss of ionic haemostasis. This ionic imbalancehter leads to neurotransmitter
release and reuptake inhibition. Specifically, gloate promotes increased calcium,
sodium and water influx. While, the calcium ovedogesults in degradation of cell
membranes and proteins; excessive sodium and dhex results in swelling of
cells, oedema and extracellular space shrinkagelitiddally, increased calcium,
sodium and ATP levels in ischemic cells will stimt# mitochondrial production of
oxygen free radicals which directly damage the @layldrates, nucleic acid, lipids and
proteins. The mechanism of ischemic cell death hitavmatter and gray matter

differs. While the excessive calcium entry is viatgmate pathway in gray matter as
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explained above, the increased intracellular caidu white matter is associated with

increased intracellular sodium and membrane deigatayn [20-22].

Furthermore, following ischemic stroke or injuryerebral inflammatory
response sets in including primary activation difitrating immune cells including
neutrophils, macrophages and lymphocytes with tasulsterile inflammation.
Inflammation further triggers the tissue repair aisd considered host defence

mechanism [23]. The process is depicted in Figure 4

N«totkbralfn(ells Neuromlceildeath Nacraiic Monls e ~
N 1) Yy / . epair
7 \A \\ w ~  Inflammation B .
~JVTE 5 { i N\
~) - & ) i N\ "4\ Removal of DAMPs M7, o .
. . Sl TS throughMSRI gz 23,/ e
. '. Release of Inflammatory 7~ ) - .'/ .8 \,‘
. pR)( 3 cytokines and chemokines Y ;‘ -
o TLR/4 f . * Neurotrophic factors
‘ . ? ’QCCRI “en MSR15, @ e.9.IGF-1
. e . 5
o9 \ \\’V‘-"—’ 2 e R % MSR1h'pvo resolving macrophage

7 " Infiltration of
D L Neutrophils * Macrophages

(5]
HEICICTICICICI I

Inflammatory macrophage

° o expressing MSR1

Onset of Stroke
FTY720

Release of self antigens
from ischemic brain

o < Glymphatic system
A7 /m-y ymphatic sy

yo T c;il ) Activated T cell
& (9(Th1, Treg)
Blood vessel Lymph node ,
Spleen
&)
2 Peripheral

Figure 4: Immune response to ischemic stroke showgn(a) Initiation of sterile
inflammation (b) Change of macrophagic function fran inflammation to repair

(c) T cells showing neuroprotective effect againgschemic brain injury [23]
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Risk factors of ischemic stroke
Previous studies have reported the following fadtompose higher risk of

ischemic stroke [24, 25], which includes

* Age

* Males

» History of stroke and atrial fibrillation

» Family history of stroke

* Hypertension

» Diabetes

* Previous history of heart diseases

e Smoking

» Alcohol intake

* Obesity

* Lower physical activity

* Stress

» Lack of daily fruit and vegetable intake
* Dyslipidemia

» Altered parameters including increase in Lipoproté C-reactive protein,

Von Willebrand factor, homocysteine, and white laell count.

Apart from these well-known risk factors, recenénature also suggests the

role of Epicardial fat thickness and plasma fretyfacids in ischemic stroke.
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Epicardial adipose tissue

The adipose tissue of heart consists of epicaatidlpericardial fat which are
embryologically different. Epicardial fat is locdtébetween the myocardium and
visceral pericardium, represents 20% of the heaatsnlIt comprises mainly of
mesothelial cells, and is supplied by the brandie®ronary arteries. In adult human
heart it is mainly located in the atrioventricuéard interventricular grooves and may
extend to epicardial surface of myocardium. As eéhiey no fascia separating the
myocardium and epicardial fat could interact withclke other via paracrine and
vasocrine secretion of proinflammatory adipokin2®, [27]. Epicardial fat is actively
involved in the lipid energy homeostasis. Some bk tphysiological and

pathophysiological functions of epicardial fat undés [28-30]:

Some physiological functions-

* Acts as an energy source to myocardium and provigeshanical protection
to coronary artery.

» It produces anti-angiogenic and anti-inflammatatipakine.

* Modulates intra-myocardial fat content and protexgainst excess free fatty

acids.

Pathological effects of increase epicardial fatkhess

» Source to produce proatherogenic and proinflammadipokines.

* Plays arole in excess free fatty acid synthedisralease.

* Previous studies have also reported a correlatietwden epicardial fat
thickness and coronary artery disease, bi-venarchypertrophy, and atrial

fibrillation.
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The activity of lipoprotein lipase and acetyl CoArlgoxylase are low in
epicardial fat. Energy production of heart is dejm on the oxidation of FFA in the
myocardium. Epicardial fat acts as a buffer by @cohg the heart against exposure to

excessive FFA levels [31].

Clinical implications of epicardial fat

Epicardial fat thickness increases with increasigg and is approximately
20% thicker in patients aged over 65 years anohked to females [32, 33]. Previous
studies have shown a direct relationship betwe@agpal fat and disease wherein, it
produces various inflammatory factors. Epicardgli$ directly related to obesity and
higher body mass index. Studies have reported ipesitelationship between
increased epicardial fat and metabolic syndromaebised epicardial fat thickness is
also associated with cardiac risk factors includigher fasting glucose, increase in
C-reactive protein, decreased HDL. Furthermorecagdial fat thickness is directly
correlated with coronary artery diseases and canf®&t, 35]. Epicardial fat thickness
can be quantified using imaging technigues sucteawcardiography, magnetic

resonance imaging and non-contrast computed torpbgia6].

Relationship between epicardial fat thickness andschemic stroke

Studies have also evaluated the relationship bete®€ and risk of stroke.
In a systematic review of 80 studies conducted lmgaRIM, et al (2021) [37]
evaluated the association between EFT and strbkefallowing conclusions were

drawn.
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* Increased EFT may be associated with stroke.

» Echocardiography, CT or MRI can be used for theluateon, results remain
same.

» Concomitant presence of metabolic syndrome andl diirillation increases the

risk of stroke.

Plasma free fatty acids

Free fatty acids are non-esterified fatty acidsutating in the plasma and are
bound to albumin. Based on the aliphatic tail lentey are classified as short chain
fatty acids (<6 carbon atoms), medium chain fatigsa(6-12 carbon atoms) and long
chain fatty acids (>12 carbon atoms). Free fattgsaaere one of the important energy
sources for the body tissues. In addition to beangenergy source, other critical
functions of FFA’s include, receptor signalling ngeexpression, regulation of energy
homeostasis. FFA'’s also act as natural ligand foug of G protein coupled receptors
termed as FFA receptors, which regulate inflamnmatind secrete peptide hormones
[38, 39]. Pathologically, FFA increases the oxidati stress and induces
hypercoagulability [40]. Previous studies have &sggd an association between
FFA's and thrombus formation via platelet aggrematand activation of clotting
factors. FFA's are also associated with metabojndsome, obesity, insulin
resistance, myocardial dysfunction and cardiacadies including cardiac arrythmias

[41-43].

Free fatty acid as risk factor of ischemic stroke

Elevated FFA levels are also associated with afuéemotic cerebrovascular

accidents and is considered a predictor for dfifiaillation associated stroke. Studies
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have suggested an association between cerebrodpk#allevels and functional
outcome and recurrence in ischemic stroke pati@dts45]. The link between FFA
and stroke is mainly attributed to atherosclerasid arrhythmia. While some studies
have suggested impaired FFA metabolism to be celatearrhythmia [46], however

the exact mechanism of FFA on stroke is yet tolbeigated.

Related studies

Seo WK, et al (2011) [47] conducted a cross-sectanstudy to evaluate the
association between FFA concentration and ischemistroke with further
emphasis on ischemic stroke subtypes. Data of atabof 715 stroke patients
from a hospital-based acute stroke registry were inclddednalysis. Compared to
different stroke types, the cardioembolic strokpetyhas higher concentrations of
FFA. After adjusting for covariates, the logistegression analysis showed a positive
association between the cardioembolic subtype aigtieh FFA concentration.
Additionally, patients with AF had higher FFA conteations than those patients
without AF. However, presence of atherosclerotenssis did not affect the FFA
concentrations in patients with intra and extraiaaarterial atherosclerosis. The
authors concluded that there is a significant d¢atien between the fasting FFA

concentrations and cardioembolic stroke subtype.

Yamagishi K, et al (2013) [48] conducted a prospeee study with an aim to
evaluate the association between plasma free fatgcids and ischemic stroke
among whites. A total of 3870 white patients, bothmales and females aged
between 45 years and 64 years from théMinneapolis field centre of the
Atherosclerosis Risk in Communities (ARIC) Studying a baseline measurement

of plasma cholesterol ester and phospholipid duti®g7 to 1989 were included in
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the study. Patients were followed up till 2008 facident ischemic stroke. Cox
proportional model was used for the analysis. Q&years of follow up, a total of
168 ischemic strokes were reported. Upon adjustngge and sex, plasma free fatty
acids were positively associated with stroke witR (95% CI) of 1.9 (1.2 to 3.0).
Additionally, the study reported a positive lingasociation between palmitoleic acid
and stroke (HR [95% CI]: 1.9 [1.2-2.9]), negativarrelation between linoleic acid
and stroke (HR [95% CI]: 0.6 [0.4-1.0]) and no telaship betweenw-3 andw-6
polyunsaturated fatty acids and ischemic strokees€hrelations unchanged after
adjusting for other cardiovascular risk factorse ®uthors concluded that among US
cohorts of white patients, ischemic stroke is datesl with plasma saturated and

monounsaturated fatty acids.

Akl E, et al (2014)[49] carried out a cross-sectional study to evaldbe levels of

EFT and neutrophil/lymphocyte ratio (NLR) in patiemwith ischemic stroke and to
further evaluate the relationship between theskrnmhatory markers and ischemic
stroke incidence. The study included cases haviagndsed as ischemic stroke
(n=38) and age and sex matched controls (n=47). BEE measured using
Echocardiography and automated haematology analyses used for blood

parameters. The mean EFT was significantly lowecdntrol group as compared to
cases (4.9 vs 6.0 mm; p<0.001). Similarly, the m¢BR was also significantly lower

among controls as compared to the cases (1.8 vs px6.001). Spearman’s
correlation analysis showed a mild but significeotrelation between EFT and NLR
(p=0.006). The study did not identify any confourglfactors. Based on the positive
association between EFT, NLR and ischemic strdke authors concluded that EFT
is an inexpensive and readily available clinicakkea which can be included as risk

estimation marker for ischemic stroke.
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Choi JY, et al (2014)[50] conducted a retrospective registry-based misenal
study to evaluate the relationship between plask? [Evels and recurrent stroke in
cardioembolic (CE) stroke patients. A total of G&flients with acute ischemic stroke
were included in the study. Patients were furtheiddd into CE stroke and non- CE
stroke groups for comparative analysis. Baselimammplasma FFA concentration
was higher in the CE stroke patients as comparedoteCE patients (1.0 vs 0.7
mEQg/L). Based on a multivariate logistic regressamalysis, higher FFA levels had
higher risk of CE stroke with a hazard ratio (95% & 2.1 (1.5 to 3.0). At a median
follow up of 25 months, stroke recurrence rate 8a&6 and recurrence rate was
comparable between CE and non-CE group (11% vsp8%396). While there was
no association between baseline FFA and risk afrrence among non-CE patients,
among the CE stroke group, elevated baseline FFAamaindependent risk factor of
recurrence with a hazard ratio (95% CI) of 2.7 {®.%.0). The authors concluded that
elevated baseline FFA concentration could be censtan independent risk factor

of recurrence and is a useful indicator to pretiietrecurrences in CE patients.

Khawaja O, et al (2014) [51] conducted a prospeciv cohort study to evaluate
the association between plasma free fatty acids anshcident stroke among
elderly population. In this Cardiovascular Health Sudy, a total of 4369 patients
at or above 65 years with both sex and age were Inded in the study. Plasma
free fatty acid levels were measured based on 1993- examination and was
further confirmed by a committee of experts includng neurologists and
neuroradiologists. Relative risk of stroke assedlawith free fatty acids was tested
using cox regression analysis. The mean age oérgatwas 75 years. At a median
follow up of 11 years, a total incident stroke wg2. With the increasing titres of

plasma fatty acids, there was corresponding inereasrude incidence rates from 14
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to 18 per 1000 person-years with an associateddhaatio (95% CI) of 1.05 (0.97 to
1.14). Restriction to ischemic stroke and changediposity and diabetes had no
effect on ischemic stroke incidence. The authorekmed that there is an association

between plasma free fatty acids and ischemic stroke

Choi JY, et al (2016)[52] conducted a study to evaluate the associdiietiveen
baseline FFA concentration with different strokpey including any stroke, ischemic
stroke/systemic embolism (ISSE), or ischemic strak@ng stroke survivors with
atrial fibrillation (A-fib). A total of 279 strokepatients with A-fib were included in
the study. At a median follow up of approximate8 honths, 22, 21, and 17 patients
had incidence of any stroke, ISSE, and ischemakstrrespectively. At the end of 1
and 3 years, the cumulative risk for any strok&HSand ischemic stroke were 5% vs
15%, 5% vs 12%, and 4% vs 11%, respectively. Adidjusting covariates baseline
FFA concentration (HR [95% CI]: 1.7 [1.1 to 2.8]psvassociated with recurrence of
any stroke. Although FFA showed a trend associatith ISSE (HR [95% CI]: 1.6
[1.0 to 2.6]) and ischemic stroke (HR [95% CI]: B0 to 2.7]), it was non-
significant. Further analysis using adjusted modetkiding CHADS2 or CHA2 DS2
-VASc score as a covariate confirmed that FFA asndependent predictor of any

stroke and ischemic stroke, but not for ISSE.

Cho KIl, et al (2018)[53] conducted a study to evaluate the association leetwe
echocardiographic epicardial fat thickness andma&FA levels and occurrence of
ischemic stroke in atrial fibrillation. A total &14 patients diagnosed with ischemic
stroke from March 2011 to June 2014 were includgethe study. The patients were
further divided into 2 groups, ischemic stroke witrial fibrillation and ischemic

stroke without atrial fibrillation (AF) with 35 and79 patients, respectively. The

Page 17



Review Of Literature

study comprised of 40% women and the mean ageeopétients was 66.8 years.
Serum FFA and EFT was significantly higher amorzhésnic stroke with AF as
compared to ischemic stroke without AF (1379.7 A&7.8 mEqg/L, p < 0.0001) and
(6.5 vs. 5.3 mm, p < 0.001), respectively. Based tlom Multivariate logistic

regression analysis, age, serum FFA and EFT weatepandently associated with
ischemic stroke group with AF. The authors conatlitieat high levels of EFT and

serum FFA levels were associated with ischemidsteamong AF patients.

Golovko SA, et al (2018)54] conducted a preclinical study in an animaldeloto
test the hypothesis that plasma free fatty acidsaliered at the early stages of acute
ischemic stroke. Upon two- hours onset of permanmiddle cerebral artery
occlusion, plasma sample was collected from thect#fl mice and from control
animals. The FFA sample was compared between @ shice and control mice.
The authors reported two-to-three-fold increasevamy long n-3 and n-6 FFA
including 20:4n-6, 22:4n-6, 22:5n-6, and 22:6n-3niice with cerebral occlusion.
These changes correspond to the FFA liberation tvoaim phospholipid hydrolysed
under ischemic insult. The results of this prechhiexperiment identified plasma

FFA profile to be a potential biomarker for eadghemic stroke.

Gurdal A, et al (2018) [55] conducted a study to investigate the epicdréit
measurement among young patients with embolic strak undetermined source
(ESUS). A total of 77 volunteers (patients with ERUh=40; controls, n=37) were
included in the study. Mean age of patients wereg/&@s vs 38 years in cases and
control groups, respectively. Echocardiography wsexd to assess the EFT. EFT was
significantly higher among the patients with ESWScampared to control group (5.5

vs 4.0 mm; p<0.01). Additionally, the authors repdra positive correlation between
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EFT and serum C reactive protein (p<0.05). A ciit vhlue of 4.6mm of EFT was
identified as optimum to predict the ESUS, whichd #8% sensitivity and 81%
specificity. The authors concluded that echocamdiphic EFT was significantly
higher in young patients with ESUS than healthytids and therefore, can be used

as a novel marker in these patients.

Cosansu K, et al (2020) [56] conducted a cross-secdal study to evaluate the
effectiveness of EFT in predicting acute ischemictreke among patients with
atrial fibrillation. The study included a total of 160 patients (cases: n=80,
controls [age and sex matched]: n=80) were includedin the study.
Echocardiographic evaluations was performed withinthe three days of
hospitalization and EFT was measured using standaranethods from previous
studies. Mean tstandard deviation (SD) of EFT among cases was 8.5.08 mm
and among controls was 5.90 £ 1.35 mm. The difiegamas statistically significant
(p < 0.0001). This was further substantiated by dtiwawiable logistic regression
analysis which confirmed EFT to be an independerdiptor of acute ischemic
stroke in patients with atrial fibrillation. The thors concluded that EFT can be used

as a predictor of development of acute ischemakstm patients with AF.

A registry based retrospective observational stwelg conducted bfzun MY, et al
(2020)[57] to evaluate the predictive value of FFA inUES A total of 110 patients
with ESUS confirmed based on laboratory findingd amaging were included in the
study. Patients were further divided into two geupSUS with PES (n=49) and
ESUS without PES (n=61). Clinical and laboratorydfitgs were compared between
2 groups. Compared to patients with ESUS with RS ma FFA levels, systolic and

diastolic blood pressure and left atrial enlargeivesgre higher in patients with ESUS
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without PES. This was further confirmed by a matiable analysis that showed FFA
levels (odds ratio [OR, 95% CIJ: 10.4 [1.01 to T)Q@liastolic blood pressure (OR
[95% CI]: 1.4[1.4 to 1.9]) and left atrial volumedex (OR [95% CI]:1.1[1.0 to 1.1])

were higher in patients with ESUS without PES. B&la¢hors concluded that higher
levels of FFA, diastolic blood pressure and lefiahtvolume index can be considered
risk factors of ESUS without PES and more largdessaudies are warranted to

further quantify the results.

Drozd A, et al (2022)[58] conducted a prospective study to evaluateirtimact of
FFA and the associated inflammatory metabolitetherrisk of sleep apnoea in stroke
patients. A total of 64 patients with ischemic k&avere included in the study. Based
on the physiologic dipping effect (DIP), patientere further divided into DIP and
non-DIP groups with 33 and 31 patients, respegtiviebworth sleepiness scale (ESS)
was used for sleep analysis and all patients ureten#24-hour blood pressure
measurement, FA gas chromatography and inflammatetabolite measurements.
In patients with non-DIP, C16:0 palmitic acid lev@lere comparatively higher while,
C20:0 arachidic acid, C22:0 behenic acid and C2érionic acid levels were lower.
Additionally, leukotriene B4 level was lower amongn-DIP patients. In the DIP
group, a positive correlation between ESS and FAG derivatives was noted.
Decreased inflammation and increased anti-inflaromatmediators from FAs
favoured DIP. The authors concluded the potensisbeiation between FA levels and
eicosanoids in the pathogenesis of the non-DIP ghenon. Further studies are

warranted.

Edsen F, et al (2022)59] conducted a retrospective study to evaluagerélationship

between epicardial adipose tissue and incidenaxate ischemic stroke. A total of

Page 20



Review Of Literature

215 patients (atrial fibrillation related stroke;121; non cardioembolic stroke, n=94)
were included in the study. On admission of theséiepts with large vessel

occlusion, peri atrial epicardial adipose tissuekiiess (pEATT) was measured using
computed tomography angiography. Compared to natieembolic patients,

pEATT was high among patients with atrial fibrilat related stroke. The study
reported that computed tomography measured le#dspEATT was an independent
predictor of atrial fibrillation related stroke Wwitan adjusted odds ratio (95% CI) of
1.3(1.1 to 1.5; p=0.012). The authors concluded tinate is a positive relationship

between epicardial adipose tissue and incideneewtk ischemic stroke.

In a prospective Kadoorie Biobank study, ChiSan L, et al (2022)[60] evaluated

the associations of different polyunsaturated fattigls (PUFA) and incidence of total
stroke, ischemic stroke (IS), and intracerebraint@ehage (ICH). A total of 10,563
Chinese patients who attended the 2013-14 reswreey included in the study. Gas
chromatography was used to measure the erythrédyteA’'s. Mean age of patients
was 58 years and mean BMI was 24 kg/At a median follow up of 4 years, 342 IS
and 53 ICH incidences were reported among 8159cpmants without prior history

of diabetes or vascular diseases. Based on mudblar analysis, a positive
correlation was noted between 18:2n-6 and ICH (HR3-[95% Cls 1.4 to 3.8]) was
observed, however this parameter was inverselhelaed with IS (0.7 [0.5 to 0.9]).

Similarly, a positive correlation was noted betw@&n3n-6 and IS (1.6 [1.3 to 2.0])
but not with ICH. These associations remained umgbd after adjusting for

conventional CVD risk factors and dietary factofie authors concluded that
variable associations between PUFA and differemokst types needs further

understanding of the stroke aetiology.
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MATERIALSAND METHODS

Sour ce of the data
All the patients admitted at KLES Dr. Prabhakar &®tospital and Medical
Research Centre, Belagavi with clinical and radjadally proven diagnosis of acute

ischemic stroke.

Study Design

Case-Control study.

Study Period

January 2021 to December 2021
Sample size:

We used the below formula to estimate the sampée si

LD (2ay, + ZB)Z
- r(|#1 —#z|)2

g

lpug — pal
g

d=

Where,
p1is the mean of the first group

M2 is the mean of the second group

o2is the common error variance, for 95% confidengelle
Zy2 values are 1.96 and

Zp value is 1.28 (for 90% power)

r is the allocation ratio, which is given as ni/no.
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Here we assume the difference between epicardithitkness between the groups as
large, i.e., d = 0.8, with this assumed d, 95% icianfce level and 90% power, we
take allocation ratio for control to case as 1:1.

By imputing the values to the above formula an alesample size 086 was
estimated.

» For cases groupan 33 patients

» For control group: £#=33 patients
Sampling Method

» Cases: Consecutive patients admitted with the disignof acute ischemic

stroke.

» Controls: Healthy controls with no history of disea visiting the hospital.
Selection Criteria

Inclusion criteria

» All adult patients over 18 years of age admittethulie diagnosis of acute

ischemic stroke

Exclusion criteria

Patients with the history the following diseasesenexcluded

» Transient ischemic attack, Recurrent stroke, Im#igial haemorrhage
» Congestive heart failure

* Hepatorenal dysfunction

* Rheumatologic disorder and immunological disorder

» Malignancy

Page 23



Materialsand Me&thods

M ethodology
A detailed information on demographics, patientdrgs and clinical baseline
information was collected from all cases and cdstroFollowing specific

examinations and investigations were carried out.

Neur ological assessment

On arrival to the hospital, all the patients welmically assessed, with
thorough assessment of symptom evolution. A corapteturological examination
was performed and the patient underwent a Compultgebgraphy of the brain or
Magnetic Resonance Imaging of the brain with ohaut CT Angiography or MRI
Angiography.Confirmed cases of acute ischemic stroke, aft@rméd consent were

enrolled in the study.

Laboratory parameters

On the first day of hospitalization, the patientisrning venous blood sample
was taken after overnight fasting for investigasiomhe parameters that were tested
with the standardized techniques were total chetekt low-density lipoprotein
cholesterol (LDL), high-density lipoprotein cholesil (HDL), triglycerides, fasting
blood glucose levels. Plasma Free fatty Acid levedse measured by the enzymatic
colorimetric test. The kit that was utilized fortlestimation of the plasma free fatty

acid level was Sigma-Aldrich MAKO44-1KT.

Echocar diogr aphic measur ement
Standard two-dimensional echocardiography was donall the cases and
controls using GE Vivid S60N and probe MFSc. Thaoeardiography technician

was blinded to the patient information. The patias made to lie in the left lateral
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decubitus position. Epicardial fat thickness is $hace between the outer wall of the
myocardium and the visceral pericardium, an eche-Bpace. It was measured from
the free wall of the right ventricle at the endisies in three cardiac cycles. The
maximum EFT was measured from the point on the ek of the right ventricle
along the midline of the ultrasound beam perpendicio the aortic annulus as the
anatomic landmark.
Data collection
The following data was collected and entered iasedistory proforma
» Baseline demographics: age and sex, education, ewoflspoken languages
» History of hypertension, diabetes, and related data
e Family history
» History of statin therapy
» History of smoking, alcohol, and tobacco consumptio
* Type of diet
» Sleep adequacy
» General examination mainly focusing on the signatbérosclerosis like arcus
senalis, xanthoma, xanthelasma, locomotor brashiali
* Vital signs including blood pressure, pulse ratespiratory rate, and
temperature.
» Laboratory investigations such as fasting bloodas(§BS), Total cholesterol,
HDL, LDL, and triglyceride levels
* Plasma free fatty acids

» Epicardial fat thickness
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Ethical considerations

Institutional ethical clearance was obtained pir@oinitiation of the study. The
details of the study were explained to the casescantrols and an informed consent

was obtained from all the cases and controls.

Data handling
The collected data was entered in Microsoft exodl the related records were

stored safely with no access to other study peedonn

STATISTICAL ANALYSIS

All data was entered in the Microsoft excel shawat then imported to SPSS
version 22 software for statistical analysis. Cataml variables were summarized as
frequency and percentages. Continuous variablee vpeesented as Mean and
standard deviation or median (minimum, maximumyeal Chi-square test was used
to check the association of outcome among categjovariables. ANOVA test was
used to compare the association between categarndatontinuous variable. p-value

less than or equal to 0.05 indicates statisticaliBtance.
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RESULTS

Table 1: Comparison of mean and median ages

Cases Controls
Age, in years p value
(n=33) (n=33)
Mean (SD) 60.9 (11.8) 51.4 (12.7) 0.005
Median (min-max) 63 (36-82) 52 (26-75) -

Graph 1: Bar diagram showing comparison of mean age (Error bar shows

standard deviation)

In our study a total of 66 patients were included (cases, n=33 and controls, n=33).

Mean (SD) age of patients was significantly higher among cases as compared to

controls (60.9 [11.8] years vs 51.4 [12.7] years; p=0.005).
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Table 2: Agedistribution of casesand controls

Age, n (%) Cases Controls p value
(n=33) (n=33)

<40years 2(6.1%) 8 (24.2%) 0.070
41-50 years 7 (21.2%) 8 (24.2%)

51-60 years 6 (18.2%) 8 (24.2%)

61-70 years 9 (27.3%) 7 (21.2%)

>70 years 9 (27.3%) 2(6.1%)

Total 33(100%) 33(100%)

Age Distribution

=
o

9
8
7
6
5
4
3]
2
1
(0]

<40 years 41-50 years 51-60 years 61-70 years >70 years

Cases Controls

Graph 2: Bar diagram showing age distribution

Among cases, most patients belonged to the age group of 61-70 years and >70 years
followed by 51-60 years. Among controls, subjects were younger and belonged to the
age group of <40 years, 41-50 years and 51-60 years. However, the difference was not

statistically significant (p=0.070)
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Table 3: Sex distribution among study population

Cases Controls
Sex, n (%) p value
(n=33) (n=33)
Male 20 (60.6%) 15(45.5%)
0.324
Female 13 (39.4%) 18 (54.5%)
Total 33 (100%) 33 (100%)

Sex Distribution

Controls

Graph 3: Bar diagram showing Sex distribution among study population

In our study, case groups comprised of 20 (60.6%) male patients and 13 (39.4%)

female patients and control groups comprised of 15 (45.5%) males and 18 (54.5%)

females. The difference was not statistically significant (p=0.324).
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Table4: Distribution of cases based on level of education among cases

Cases (n=33) Frequency Per centage
Uneducated 9 27.3%
Primary school 4 12.1%
High school 5 15.2%
Level of
Preuniversity 4 12.1%
education
Graduation 5 15.2%
Professional course 6 18.2%
Total 33 100.0%

Level of education

Uneducated Primary school High school Pre university

CASES

Graduation Professional

course

Graph 4: Frequency distribution of cases based on level of education

Out of 33 cases, 9 (27.3%) were uneducated, 4 (12.1%) had completed primary

schooal, 5 (15.2%) had completed high school, 4 (12.1%) had completed preuniversity,

5 (15.2%) had completed graduation, and 6 (18.2%) were professionals.
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Table5: Distribution of cases based on number of spoken languages

Cases (n=33 Frequency Per centage

Onelanguage 18 54.5

Two languages 6 18.2

Number of
Threelanguages 5 15.2
Spoken languages

Four languages 4 12.1

Total 33 100.0

Number of Spoken Languages

54.50%

40.00%

One language Two languages

15.20%

Three languages

Number of Spoken languages

Four languages

Graph 5: Bar diagram showing distribution of cases based on number of spoken

languages

Most patients among cases spoke one language (n=18, 54.5%), followed by two

languages (n=6, 18.2%), three languages (n=5, 15.2%) and four languages (n=4,

12.1%). Most common spoken languages were either Kannada or Marathi, while

English and Hindi were spoken by limited patients.
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Table 6: History of hypertension among cases

Cases (n=33) Frequency Per centage
Yes 20 60.6%
Hypertension No 13 39.4%
Duration of hypertension Mean (SD) 6.8 (8.4) years

Antihypertensives ther apy Yes 14 70%
(n=20) No 6 30%

M edication compliance Yes 11 78.6%

(n=14) No 3 21.4%

Hypertension History

Yes \[e} Yes No Yes \[e}

Hypertension (n=33) I Antihypertensives (n=20) ‘ Medication compliance (n=14) |

Graph 6: Frequency distribution of hypertension among cases

Among cases, 20 (60.6%) of patients had history of hypertension. The mean (SD)

duration of hypertension was 6.8 (8.4) lyears. Among patients with hypertension, 14 - { Commented [K1]: Please confirm

(70%) were on antihypertensives and 6 (30%) were not on anti- hypertensive
medication. Of the 14 patients, medication compliance was seen in 11 (78.6%)

patients and 3 (21.4%) patients were not taking medications.
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Table7: History of diabetes among cases

Cases (n=33) Frequency Per centage
Yes 13 39.4%
Diabetes
No 20 60.6%
Duration of Diabetes Mean (SD) 45 (7.1) years

Antidiabetic medication Yes 10 76.9%
(n=13) No 3 23.1%

M edication compliance Yes 7 70%

(n=10) No 3 30%

History of Diabetes

\[e] Yes (\[e] Yes \[e}

Diabetes (n=33) Antidiabetic medication (n=13)| Medication compliance (n=10)

Graph 7: Frequency distribution of diabetes among cases

Among cases, 13 (39.4%) of patients had history of diabetes. The mean (SD) duration

of hypertension was 4.5 (7.1) lyears. Among patients with diabetes, 10 (76.9%) were - -{ Commented [K2]: Please confirm unit

on anti-diabetics and 3 (23.1%) were not on anti- diabetic medication. Of the 10
patients, medication compliance was seen in 7 (70%) patients and 3 (30%) patients

were not taking medications.
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Table 8 Comparison of family history between cases and controls

Family history, n (%) Cases Controls p value
(n=33) (n=33)
None 29 (87.9%) 25 (75.8%)
Cardiovascular disease 1 (3.0%) 0 (0%)
Diabetes 2 (6.1%) 3(9.1%)
hypertension 0 (0%) 1(3.0%) 0.437
Hypothyroidism 0 (0%) 2 (6.1%)
Diabetes and hypertension 1 (3.0%) 2 (6.1%)
Total 33(100%) 33 (100%)

Family History

1 1

(0] 0 (0]

Cardiovascular Diabetes hypertension Hypothyroidism Diabetes and
disease hypertension

Controls

Graph 8: Bar diagram showing comparison of family history between groups

Among cases, 2(6.1%) patients had family history of diabetes, 1 (3.0%) each had
history of cardiovascular disease and combination of diabetes and hypertension.
Among controls, 3 (9.1%) subjects had diabetes, 2 (6.15) each, subjects had
hypothyroidism and combination of diabetes and hypertension. The distribution of

family history between cases and controls were comparable (p=0.437).
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Table9: Comparison of statin therapy between cases and controls

Cases Controls
Statins, n (%) p value
(n=33) (n=33)
Yes 5 (15.2%) 0 (0%)
No 28 (84.8%) 33 (100%) 0.027
Total 33 (100%) 33 (100%)

Statin therapy

Cases

Controls

Graph 9: Bar diagram showing distribution of statin therapy between groups

None of the subjects in control group were on statin therapy. Among cases, out of 33

patients, 5 (15.2%) patients were on satins. The difference between groups was

statistically significant (p=0.027).
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Table 10: Comparison of history of alcohol consumption between cases and

controls
Alcohol consumption, Cases Controls
p value
n (%) (n=33) (n=33)
Yes 10 (30.3%) 13 (39.4%)
No 23 (69.7%) 20 (60.6%) 0.606
Total 33 (100%) 33 (100%)

History of alcohol consumption

Cases

Controls

23

Graph 10: Bar diagram showing distribution of cases and controls based on

history of alcohol consumption between groups

Among cases, 10 (30.3%) patients had history of acohol consumption. Among

controls, 13 (39.4%) of subjects had history of acohol consumption. The difference

between groups was not statistically significant (p=0.606).
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Table11: Comparison of history of smoking between cases and controls

Smoking history, Cases Controls
p value
n (%) (n=33) (n=33)
Yes 6 (18.2%) 7 (21.2%)
No 27 (81.8%) 26 (78.8%) 1.000
Total 33 (100%) 33 (100%)

Smoking history

Cases Controls

27

Graph 11: Bar diagram showing distribution of cases and controls based on

history of smoking between groups

Among cases, 6 (18.2%) patients had history smoking. Among controls, 7 (21.2%)

had history of smoking. The difference between groups was not statistically

significant (p=1.000).

Page 37



Results

Table 12: Comparison of history of tobacco

consumption between cases and

controls
History of tobacco Cases Controls
P value
consumption, n (%) (n=33) (n=33)
Yes 12 (36.4%) 3(9.1%)
No 21 (63.6%) 30 (90.9%) 0.017
Total 33 (100%) 33 (100%)

History of tobacco consumption

Cases Controls

Graph 12: Bar diagram showing distribution of cases and controls based on

history of tobacco consumption between groups

In our study, frequency of patients with tobacco consumption was much higher

among cases as compared to controls (12 [36.4%)] vs. 3 [9.1%]). The difference

between groups was statistically significant (p=0.017).
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Table 13: Comparison of sleep between cases and controls

Cases Controls
Sleep, n (%) p value
(n=33) (n=33)
Adequate 27 (81.8%) 33 (100%)
Less 6 (18.2%) 0 (0%) 0.024
Total 33 (100%) 33 (100%)

Adequate

Cases Controls

Graph 13: Bar diagram showing distribution of cases and controls based on sleep

All subjects in the control group had adeguate sleep. Among cases, 27 (81.8%) had
adequate deep and only 6 (18.2%) had inadequate sleep. The difference between

groups was statistically significant (p=0.024).
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Table 14: Comparison of diet types between cases and controls

Cases
Diet, n (%) Controls (n=33) p value
(n=33)
Vegetarian 15 (45.5%) 15 (45.5%)
1.000
Nonvegetarian 18 (54.5%) 18 (54.5%)
Total 33(100) 33(100)

Diet types

Vegetarian Non-vegetarian

Cases Controls

Graph 14: Bar diagram showing distribution of cases and controls based on diet
types

Among cases, 15 (45.5%) patients were vegetarians and 18 (54.5%) patients were
non-vegetarians. Similarly, 15 (45.5%) subjects were vegetarians and 18 (54.5%)
subjects were non-vegetarians. The difference was not statistically significant

(p=1.000).
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Results

Graph 15 Comparison of cases and controls with or without Arcus senilis
between groups

Arcussenilis, n Cases
Controls (n=33) p value
(%) (n=33)
Present 17(51.5) 4(12.1)
Absent 16(48.5) 29(87.9) 0.001
Total 33(100) 33(100)

Arcus senilis

Cases Controls

Graph 15: Bar diagram showing distribution of cases and controls based on

presence or absence of arcus senilis.

In our study, 17 (51.5%) patients among cases and 4 (12.1%) subjects among controls

had arcus senilis. The difference was statistically significant (p=0.001)
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Table 16: Comparison of blood pressure between cases and controls

Blood pressure, mmHg, n Cases Controls
p value

(%) (n=33) (n=33)

Normal 2 (6.1%) 13 (39.4%)

Prehypertension 3(9.1%) 11 (33.3%)

0.000

Stage 1 hypertension 8 (24.2%) 9 (27.3%)
Stage 2 hypertension 20 (60.6%) 0 (0%)
Total 33(100) 33(100)

Elevated

Blood pressure

Cases Controls

Stage 1 hypertension

0

Stage 2 hypertension

Graph 16: Distribution of cases and controlsbased on blood pressure reading

Among cases, 2 (6.1%) patients had normal blood pressure (<120/<80 mmHg), 3

(9.15%) patients had prehypertension BP (120-129/<80 mmHg), 8 (24.2%) patients

had stage 1 hypertension (130-139/80-89 mmHg) and 20 (60.6%) had stage 2

hypertension (>140/>90 mmHg). Among cases 13 (39.4%), 11 (33.3%), 9 (27.3%)

had normal, elevated, and stage 1 hypertension, respectively. The difference between

groups was statistically significant (p=0.000).
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Table 17: Comparison of pulserate between casesand controls

) Controls
Pulserate, per minute Cases (n=33) p value
(n=33)
Mean (SD) 86.7 (14.8) 83.7 (8.4) 0.273
decreased 1(3.0%) 0 (0%)
n (%) Normal 28 (84.8%) 33 (100%)
0.000
Increased 4 (12.1%) 0 (0%)
Total 33(100%) 33(100%)

Decreased

Pulse rate
33

Normal

Cases Controls

Increased

Graph 17: Distribution of cases and controls based on pulserate

Mean (SD) pulse rate between cases and control was comparable (86.7 [14.8] vs 83.7

[8.4] per minute; p=0.273). Among controls, al subjects had normal pulse rate (60-

100 per minute). Among cases, 28 (84.8%) patients had normal pulse rate, 1(3.0%)

patient had decreased pulse rate (<60 per minute) and 4 (12.1%) patients had

increased pulse rate (>100 per minute). The difference was statistically significant

(p=0.000).
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Table 18: Comparison of respiratory rate between cases and controls

Respiratory rate, cyclesmin Cases (n=33) Controls (n=33) p value
Mean (SD) 19.0 (3.4) 18.2(1.3) 0.183
decreased 1(3.0%) 0 (0%)
n (%) Normal 26 (78.8%) 32 (97.0%)
0.075
Increased 6 (18.2%) 1(3.0%)
Total 33(100%) 33(100%)

Respiratory rate

32

Decreased Normal Increased

Cases Controls

Graph 18: Distribution of cases and controls based on respiratory rate

Mean (SD) respiratory rate between cases and control was comparable (19.0 [3.4] vs
18.2 [1.3] cyclesmin; p=0.183). Among controls, 32 (97.0%) subjects had normal
pulserate (16-20 cycles/min) and 1 (3.0%) subject had decreased respiratory rate (<16
cyclessmin). Among cases, 26 (78.8%) patients had norma respiratory rate, while,
1(3.0%) patient and 6 (18.2%) patients had decreased and increased respiratory rate
(>20 cyclesyminute), respectively. However, the difference was statistically non-

significant (p=0.075).
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Table 19: Comparison of fasting blood sugar between casesand controls

FBS, mg/di Cases (n=33) Controls (n=33) p value
Mean (SD) 173.5(78.3) 110.3 (15.9%) 0.000
Decr eased 0 (0%) 0 (0%)
n (%) Normal 14 (42.4%) 33 (100%)
0.000
Increased 19 (57.6%) 0 (0%)
Total 33(100%) 33(100%)

Fasting Blood Sugar

Cases Controls
Decreased Normal Increased

Graph 19: Distribution of cases and controls based on fasting blood sugar

The mean (SD) FBS among cases was significantly higher than those of controls
(173.5 [78.3] vs 110.3 [15.9%] mg/dl; p=0.000). Norma FBS of 70-140 mg/dl was
noted among 14 (42.4%) of cases and 33 (100%) of controls. Increased FBS of >140
mg/dl was seen among 19 (57.6%) of cases and none in the control group. The

difference was statistically significant (p=0.000).
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Table 20: Comparison of total cholesterol between cases and controls

Total cholesterol, mg/dl Cases (n=33) Controls (n=33) | pvalue
Mean (SD) 164.2 (50.5) 141.1 (31.4) 0.022
Desirable 26(78.8%) 33(100%)
n (%) Borderline 3(9.1%) 0(0%)
0.020
High 4(12.1%) 0(0%)
Total 33(100%) 33(100%)

Total cholesterol

Desirable Borderline

Cases Controls

Graph 20: Distribution of cases and controls based on total cholesterol levels

The mean (SD) TC among cases was significantly higher than those of controls (164.2
[50.5] vs 141.1 [31.4] mg/dl; p=0.022). Desirable TC of <200 mg/dl was noted among
26 (78.8%) cases and 33 (100%) controls. Borderline TC of 200-239 mg/dl was noted
in 3 cases(9.1%) and high TC count of >240 mg/dl was seen among 4 (12.1%) cases.

The difference was statistically significant (p=0.020).
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Table 21: Comparison of HDL between casesand controls

HDL, mg/dl Cases (n=33) Controls (n=33) p value
Mean (SD) 41.6 (32.7) 59.5 (8.6) 0.024
Decr eased 21(63.6%) 0(0%)
n (%) Normal 8(24.2%) 19(57.6%)
0.000
Increased 4(12.1%) 14(42.4%)
Total 33(100%) 33(100%)

Decreased Normal Increased

Cases Controls

Graph 21: Distribution of cases and controlsbased on HDL

The mean (SD) HDL among cases was significantly lower than those of controls (41.6
[32.7] vs 59.5 [8.6] mg/dl; p=0.024). Norma HDL of 40-60 mg/dl was noted among
8(24.2%) cases and 19(57.6%) controls. Decreased HDL of <40 mg/dl was seen
among (21[63.6%] vs 0[0%]) and increased HDL of >60 mg/dl (4[12.1%] vs
14[42.4%) cases vs controls, respectively. The difference was statistically significant

(p=0.000).
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Table22: Comparison of LDL between cases and controls

LDL, mg/dl Cases (n=33) Controls (n=33) p value
Mean (SD) 94.2 (45.9) 99.5(9.8) 0.514
Normal 17(51.5%) 15(45.5%)
n (%)
Increased 16(48.5%) 18(54.5%) 0.806
Total 33(100%) 33(100%)

Cases Controls

Increased

Graph 22: Distribution of cases and controlsbased on LDL

The mean (SD) LDL between groups was similar (94.2[45.9] vs 99.5 [9.8] mg/dl;

p=0.514). Norma LDL of <100 mg/dl was noted among 17 (51.5%) cases and 15

(45.5%) controls. Increased LDL of >100 mg/dl was seen among 16 (48.5%) cases

and 18 (54.5%) controls. The difference was not statistically significant (p=0.806).
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Table 23: Comparison of triglycerides between cases and controls

Triglycerides, mg/dl Cases (n=33) Controls (n=33) p value
Mean (SD) 175.4 (93.8) 106.6 (20.7) 0.000
Normal 16(48.5%) 33(100%)
n (%) Borderline 5(15.2%) 0(0%)
0.000
High 12(36.4%) 0(0%)
Total 33(100%) 33(100%)

Triglycerides

Normal Borderline

Cases Controls

Graph 23: Distribution of cases and controls based on triglycerides

The mean (SD) Triglycerides among cases was significantly higher than those of
controls (164.2 [50.5] vs 141.1 [31.4] mg/dl; p=0.022). All subjects in control group
had normal triglyceride levels of <150mg/dl. Among cases, 16(48.5%) had normal
triglycerides, 5(15.2%) had borderline high levels of 150-199 and 12(36.4%) had high
triglyceride levels of 200-499 mg/dl. The difference was statistically significant

(p=0.000).
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Table 24: Comparison of mean EFT between groups

Cases Controls
P value
(n=33) (n=33)
EFT, Mean (SD) 11.87 (3.14) 7.11 (0.93) 0.000

the mean EFT among controls (7.11mm [0.93]). The difference was statistically

significant (p=0.000).

Table 25: Comparison of mean PFFA between groups

Cases Controls
p value
(n=33) (n=33)
PFFA, Mean (SD) 0.24 (0.05) 0.20 (0.06) 0.018

In our study, the mean (SD) plasma free fatty acid (PFFA) among cases was

mmol/L [0.06]). The difference was statistically significant (p=0.018).

Table 26: Intergroup comparison of mean EFT among gender

EFT, mean (SD)
Variable Cases Controls p value
(n=33) (n=33)
Male 11.30(3.39) 7.06(1.00)
Sex 0.000
Female 12.77(2.62) 7.17(0.90)

The mean (SD) EFT was lower among males than females in both groups [cases:

11.30 (3.39) vs 12.77 (2.62); controls: 7.06 (1.00) vs 7.17 (0.90)]. The difference was

statistically significant (p=0.000).
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Reaults

Table 27: Relationship between statin and EFT among study groups

EFT, mean (SD)
Veriable Cases Controls p value
(n=33) (n=33)
Yes 10.80(2.59) -
Statins 0.000
No 12.07(3.24) 7.12(0.93)

This is the Intergroup comparison of effect of statins on mean EFT. Mean EFT was

significantly higher among cases than controls. And among the cases those without

statins had higher mean EFT. (p=0.000).

Table 28: Relationship between FBS and EFT between groups.

EFT, mean (SD)

Variable Cases Controls p value
(n=33) (n=33)
Normal 11.72(3.49) 7.12(0.93)
FBS 0.000
Increased 12.00(3.00) -

Among patients the mean EFT was significantly higher among cases with increased

FBS values. [ 11.72 (3.49) vs 7.12 (0.93); p=0.000].
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Table 29: Reationship between HDL, LDL, triglyceridesand EFT

Variable EFT, mean (SD) p value
Cases Controls
(n=33) (n=33)
HDL Decr eased 12.23(3.72) - 0.000
Normal 11.75(1.75) 6.96(1.01)
Increased 10.25(1.25) 7.34(0.81)
LDL Normal 10.99(3.14) 7.11(1.01) | 0.000
Increased 12.81(2.97) 7.12(0.90)
Triglycerides Normal 11.94(3.27) 7.11(0.93) | 0.000
Borderline 12.00(2.00) -
High 11.73(3.58) -

Overdl, mean (SD) EFT was higher among cases than controls within HDL

(p=0.000), LDL (p=0.000) and triglyceride (p=0.000) subgroups. Among cases, the

mean (SD) EFT decreased with increase in HDL levels whereas, the mean (SD) EFT

increased with increasing HDL levels. In both groups, mean (SD) EFT increased with

increased LDL levels. Among triglyceride subgroup in cases, mean EFT was higher in

borderline group (12.00 [2.00]) than in patients with normal (11.94[3.27]) and high

(11.73[3.58]) Triglyceride levels.
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Table 30: Intergroup comparison of mean PFFA among gender

Variable PFFA, mean (SD) p value
Cases Controls
(n=33) (n=33)
Sex Male 0.22(0.06) 0.19(0.02) 0.015
Female 0.25(0.03) 0.21(0.08)

The mean (SD) PFFA was lower among males than females in both groups [cases:

0.22(0.06) vs 0.25(0.03); controls: 0.19(0.01) vs 0.21(0.08)]. The difference was

statistically significant (p=0.015).

Table 31: Reationship between statin and PFFA among study groups

PFFA, mean (SD)

Variable Cases Controls p value
(n=33) (n=33)
Yes 0.24(0.04) -
Statins 0.015
No 0.24(0.05) 0.20(0.06)

Mean PFFA was significantly higher among cases than controls without statins

(p=0.015).

Table 32: Relationship between FBS and PFFA between groups

Variable PFFA, mean (SD) p value
Cases Controls
(n=33) (n=33)
FBS Normal 0.23(0.05) 0.20(0.06) 0.015
Increased 0.24(0.05) -

Among patients with normal FBS, the mean PFFA was significantly higher among
cases as compared to controls[ 0.23(0.05) vs 0.20(0.06); p=0.015].

Page 53




Reaults

Table 33: Relationship between HDL, LDL, triglycerides and PFFA

Variable PFFA, mean (SD) p value
Cases Controls
(n=33) (n=33)
HDL Decr eased 0.24(0.57) - 0.015
Normal 0.22(0.02) 0.21(0.08)
I ncreased 0.23(0.37) 0.19(0.01)
LDL Normal 0.23 (0.03) 0.20(0.02) 0.015
I ncreased 0.25(0.06) 0.21(0.08)
Triglycerides Normal 0.23(0.05) 0.20(0.06) 0.015
Borderline 0.28(0.07) -
High 0.23(0.03) -

Overdl, mean (SD) PFFA was higher among cases than controls within HDL

(p=0.015), LDL (p=0.015) and triglyceride (p=0.015) subgroups. Among cases, the

mean (SD) PFFA increased with increase in HDL levels whereas, the mean (SD)

PFFA decreased with increasing HDL levels.

In both groups, mean (SD) PFFA

increased with increased LDL levels. Among triglyceride subgroup in cases, mean

PFFA was higher in borderline group (0.28[0.07]) than in patients with normal

(0.23[0.05]) and high (0.23[0.03]) Triglyceride levels.
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DISCUSSION

Stroke, also known as a cerebrovascular accidenirecsecondary to rapid
loss of brain function due to disturbance in theoll supply of the brain. It is one of
the leading causes of morbidity and mortality wailde [1]. The incidence of stroke
is increasing over the years and therefore, itsisential to identify the predictive
factors related to stroke for early identificatiand prevention of stroke. Previously
established non-modifiable risk factors include atbed age, male sex, duration of
diabetes and modifiable risk factors of strokeude higher glycaemic index, higher
blood pressure, smoking and hyperlipidaemia [6Hcddtly, EFT and plasma FFA
have also been identified as the risk factors dfemic stroke. As severity of stroke is
inversely related to physical, psychological wedisig as well as associated with
increased healthcare burden, it is important tatifle the risk factors and screen
patients. In view of this, we conducted the prestatly to evaluate the relationship
between EFT and plasma FFA in patients with ischestioke.

In our study a total of 66 subjects were includeasés, n=33 and controls,
n=33). Age and sex are independent risk factolisabfemic stroke. It influences the
stroke epidemiology, pathophysiology and treatnedfitacy [62]. In our study, the
Mean (SD) age of patients was significantly higlherong cases as compared to
controls (60.9 years vs 51.4 years). Mean ageumstudy population accordance
with a large population-based study conducted byhatumad IF, et al [63] where
mean age of patients with ischemic stroke and thab®ut ischemic stroke was 61.7
years and 57.2 years, respectively, whereas muakrithan 71.4 vs 68.6 years
reported by Altun I, et al [64]. In this study carls were healthy, young subjects.

Sex as a risk factor of stroke has also been vastigwed. It is believed that

males are at higher risk of ischemic stroke dudhigdhood and early adulthood and
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women of middle age and elderly women have highslr of ischemic stroke than

men. This is related to the onset of menopausel@ssl of female sex hormones
[65, 66]. In our study, frequency of males was Bighmong cases than controls
(60.6% vs 45.5%) and frequency of females was higheontrol groups (54.5% vs

45.5%).

Mendelian randomization analysis has reported thateptive effect of
education on the stroke incidence [68]. In anotheample mendelian randomization
analysis, Xiuyun W, et al [69] showed that patientth an advanced education had
27% and those with intermediate education had ek hazards of ischemic stroke
suggesting a negative causal relationship betwdanation and ischemic stroke. In
our study, 27.3% of ischemic stroke patients wereducated, 12.1% had completed
primary school, 15.2% had completed high school.1%? had completed
preuniversity, 15.2% had completed graduation, 5)@% were professionals.

Number of spoken languages help to assess the effetroke on cognitive
function. It is suggested that bilingualism is a&ssted with slower cognitive aging
and delays the onset of dementia [70]. Alladi Sald¥71] reported that among stroke
patients, frequency of normal cognition was sigaifitly higher among bilinguals as
compared to monolinguals (41% vs 20%). 54.5% of ghatents spoke only one
language and 18.2%, 15.2% and 12.1% patients dpakethree and four languages,
respectively.

Comorbidities including hypertension and diabetes adependent risk
factors of ischemic stroke. Frequency of hyper@msimong ischemic patients varies
widely among different studies. Duan XX, et al [G€ported hypertension among
57% of stroke patients while Muhammed IF, et al| [@ported 23.8% patients taking

antihypertensives. In our study, among cases, 6006%atients had history of

Page 56



Discussion

hypertension with a mean duration of 6.8 years; 7@%e on medication and
medication compliance was seen in 78.6% patienisileéBly, frequency of diabetes
among stroke patients ranges from 7.3% reportedddyammed IF, et al [63] to 29%
by Duan XX, et al [67]. In our study, history ofafdietes was reported by 39.4%
patients for a mean duration of 4.5 years. 77% werenedications and medication
compliance was seen in 70% patients.

In our study out of 33 cases, 20 (60.6%) had amtesirculation stroke, 12
(36.3%) had a posterior circulation stroke, and %3 presented with watershed area
infarct. While 30 (90.9%) cases had unilateral rictia on radiological imaging,3
(9.1%) presented with bilateral infarcts.

In our study frequency of smoking was slightly reglamong controls than
ischemic stroke patients (21% vs 18%) and is Iavan reported by Muhammed IF,
et al (30%) [63], Duan XX, et al (20.6%) [67], AftU, et al (42.6%) [64]. We noted
that, the frequency of tobacco consumption wasifsegntly higher among cases than
controls (36.4% vs 9.1%), and compared to othedistu [63],[67] in India,
particularly rural parts, the tobacco chewing on&s the smoking habit. Considering
our study population comprised of rural populatitmnacco chewing was higher than
smoking habit.

Habitual moderate alcohol consumption is associatgd reduced risk of
mortality, coronary artery disease, congestive thigglure and stroke, whereas high
alcohol intake is a risk factor of both ischemiddraemorrhagic stroke [72, 73]. In
our study, 30.3% vs 39.4% patients in cases vsraisnhad history of alcohol
consumption. However, we did not assess the nuoflgiinks per day.

Nutrition is another important risk factor of steokPrevious studies have

suggested that a vegetarian diet consisting of evigyhins, legumes, fruits and
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vegetables reduces the risk of stroke by >40% [B4Hen MY, et al [75] reported
that patients who adhered to a healthful plant daket had decreased risk of total
stroke. In our study, no significant differencetie diet types were noted between
cases and controls.

Obstructive sleep apnoea is considered an indepemc& factor of stroke
[76]. Additionally, abnormal sleep duration alsosps a higher risk of incidence of
stroke. In a study by Zhou L, et al, compared toepss with adequate sleep, those
with longer duration of sleep had higher risk obkée while those with inadequate or
shorter sleep had no significant effect. Moreoymor quality of sleep had 28%
higher changes of ischemic stroke as compared tiernps with good quality sleep
[77]. In our study, there was significant differenm the sleep adequacy between
cases and controls, while all subjects among clsnivad adequate sleep 18% patients
with ischemic stroke had inadequate sleep.

Statins are commonly used treatment for the primand secondary
prevention of cardiovascular diseases which comwlipid levels in the body. It also
has anti-inflammatory properties [78znaouridis K, et al [79] reported that statin
treatment reduces the ischemic stroke events iematwith high cardiovascular risk
and established atherosclerotic dise&diseur study, none of the subjects in control
group were on statins therapy and 15.2% patiente igchemic stroke were on

statins.

Abrupt increase in the blood pressure is a chanatite finding of acute
ischemic stroke. Acute BP elevations within thestfinours to days after acute
ischemic stroke influence the clinical decisionsd aalso affect the risk of
complications and future events [80]. This was@ated in our study, wherein we

observed Stage 2 hypertension was more common acas®s (60.6%) while most
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subjects in control group had either normal (39.4¥oprehypertension (33.3%). The
cerebral changes may further impact the cardiangg®[81]. However, in our study,
the mean pulse rate between cases and control evapacable (86.7 vs 83.7 per
minute). Further, brain inflammation secondarygchemic stroke leads to potential
lung damage and altered respiratory parameters. [BBwever, no significant

difference in the mean respiratory rate was notd/éen cases and controls.

Total cholesterol, triglycerides, HDL, LDL and ghse levels are modifiable
risk factors of ischemic stroke. A meta-analysiadicted by Cui and Naikoo [83],
reported a significant association between trigligee and glucose levels with
ischemic stroke, whereas the association betweéal Tholesterol, HDL, LDL with
ischemic stroke was non-significant. AccordingTiomalos K, et al [84], lower
triglyceride and higher HDL levels are related tooke severity and predict the
outcomes of stroke. Kurth T, et al [85] reportedcarrelation between total
cholesterol, LDL and ischemic stroke risk amonglthgavomen. In our study, apart
from LDL (94.2 vs 99.5 mg/dl; p=0.514), the meanSFBL73.5 vs 110.3 mg/dl;
p=0.000), Total cholesterol (164.2 vs 141.1 mgdei).022), and triglycerides (164.2
vs 141.1 mg/dl; p=0.022) were significantly highercases than those of controls.

While lower HDL (41.6 vs 59.5 mg/dl; p=0.024) wasted in the cases group.

FFA independently predict the mortality and mortyidin patients with
coronary artery disease. Wei XJ, et al [86], haamorted that FFA is an independent
short term prognostic marker of acute ischemickstré\ccording to Pilitsis JG, et al
[87] increased concentrations of polyunsaturatéty fcids within 48 hours of stroke

onset is associated with worse outcome in acutem stroke patients. Duan XX, et
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al [67] estimated that serum FFA levelxtf.71 mmol/L was an independent predictor
of functional outcome and mortality in acute isclestroke. In our study, the mean
PFFA was much higher among cases than controlst (@25] vs 0.20 [0.06];
p=0.018) suggesting the link between PFFA and stréke results are in accordance
with the reports by Duan et al [67] who indicatéghgicantly higher median serum
FFA levels in stroke patients as compared to noguoatrols [0.53 vs 0.24 mmol/L),
respectively].

Epicardial fat is a metabolically active tissuecansidered an important risk
factor of metabolic and cardiovascular diseasetuding stroke. Previous studies
have shown an association between increased EFdanulrence of embolic stroke;
with every 1mm increase in peri atrial EFT was agded with 7% increased hazard
of post-ablation embolic stroke [88]. Additionallg, relationship between EFT and
ischemic stroke is also reported by Akil E, et4][and Altun 1, et al [64]. We found
the mean EFT was significantly higher among iscleestrioke patients than controls
(12.87 mm vs 7.11 mm; p=0.000). Our results ar@coordance with reports by Altun
I, et al [64] (4.8 £+ 0.9 vs 3.8 £ 0.7) and Korkut Bt al [7] 6.33 £ 1.47 mm vs 3.74 +
0.61 mm) Although our results are comparable, the mean BFAur study group is
much higher than previous reports [7, 64].

A correlation between EFT, insulin resistance angaired arterial function
has been shown previously [89]. According to Doddn et al, in hypertensive
patients, increased EFT is significantly relatednipaired aortic elastic properties
[90]. Previous study by Parisi P et al [91] repdrthat statin therapy significantly
reduces the EFT thickness and this has anti-inflatarg effect as a result of its direct
action on cardiac visceral fat. In our study, amoases, only 15.2% patients were on

statin therapy and this subset of patients hadH&3scompared with patients without
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statin therapy. Our reports are in accordance t#se facts wherein we observed
female gender, no statin therapy, higher FBS, LibigJycerides, and lower HDL to
be significantly associated with increase in EF@ BRFFA levels (p<0.05). However,
intragroup comparisons within the cases of effett cbnical and laboratory
parameters on EFT and PFFA showed no relationgtipden variables such as sex,
diabetes, statin therapy, FBS, HDL, LDL and triglside levels on EFT and PFFA
(p>0.05).

Results of our study further support that EFT aiRdA& can be considered
independent predictors of the ischemic strokehtrrfollow up studies are warranted
to validate the results. Additionally, theserkers can be used for early detection of
the risk of stroke which may help in the early metwe treatment initiation to reduce
EFT and PFFA levels in high-risk patients. Furthere) the relation of these markers

can be studied in the first degree relatives ofpthigent.
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CONCLUSION

The conclusions drawn from our study

* There is significant increase in the mean EFT and mean PFFA among patients
with ischemic stroke than healthy controls suggesting a strong association
between EFT and PFFA among ischemic stroke patients.

* Higher age, mae sex, lower level of education, monolinguals, concomitant
hypertension and diabetes, tobacco consumption, inadequate sleep had higher risk
of ischemic stroke.

» The female gender and laboratory parameters including increase in the levels of
FBS, TC, LDL and triglycerides, and lower values of HDL showed statistically
significant co-relation with increase in EFT and PFFA levels in acute ischemic

stroke.

The results of our study suggest that EFT and PFFA levels can be considered
an independent risk factor of ischemic stroke among adult patients. Further, large
epidemiological, prospective studies are warranted to establish the relationship. We
further suggest incorporation of EFT and PFFA levels in the screening programmes
for ischemic stroke, for reducing the burden of stroke on the families, society and

nation at large and hence curbing the morbidity and mortality that follows with it.

Page 62



Summary

SUMMARY

The present case-control study was conducted at KLES Dr. Prabhakar Kore

Hospital and Medical Research Centre, Belagavi with an am to evaluate the

association of epicardia fat thickness and plasma free fatty acid in patients with acute

ischemic stroke.

A total of 33 adult patients admitted at KLES Dr. Prabhakar Kore Hospital and
Medica Research Centre, Belagavi between January 2021 to December 2021with
clinical and radiologically proven diagnosis of acute ischemic stroke were
included in the study.

A tota of 33 healthy adults with no history of any diseases visiting the hospital
were included as controls.

After obtaining an informed consent, a detailed information on demographics,
patient history and clinical baseline information was collected from all cases and

controls.

Blood parameters including total cholesterol, low-density lipoprotein cholesterol
(LDL), high-density lipoprotein cholesterol (HDL), triglycerides, fasting blood
glucose levels were examined. Plasma FFA levels were measured by the
enzymatic colorimetric test. Standard two-dimensional echocardiography was

used to measure EFT.

All data was entered in the Microsoft excel sheet and then imported to SPSS
version 22 software for statistical analysis. Comparative anaysis was performed
using chi square test and ANOVA test. p-value less than or equal to 0.05 indicates

statistical significance.
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Summary

. In our study atotal of 66 subjects were included (cases, n=33 and controls, n=33).
Mean (SD) age of patients was significantly higher among cases as compared to
controls (60.9 [11.8] years vs 51.4 [12.7] years; p=0.005). Frequency of males
was higher among cases than controls (60.6% vs 45.5%; p=0.324).

. Among cases, 27.3% were uneducated, 12.1% had completed primary school,
15.2% had completed high school, 12.1% had completed preuniversity, 15.2% had
completed graduation, and 18.2% were professionals.

. 54.5% of the patients spoke only one language and 18.2%, 15.2% and 12.1%
patients spoke two, three and four languages, respectively.

. Among cases, 60.6% of patients had history of hypertension with a mean duration
of 6.8 years. Among these, 70% were on medication and medication compliance
was seen in 78.6% patients.

. History of diabetes was reported by 39.4% patients for a mean duration of 4.5
years. 77% were on medications and medication compliance was seen in 70%
patients.

. Family history of diseases including diabetes, cardiovascular diseases,
hypertension were seen in <10% of patients, in cases and controls.

. 60.6% of the cases had anterior circulation stroke, 36.3% had a posterior
circulation stroke, and 3.1% presented with watershed area infarct. 90.9% of them
had unilateral infarcts on radiological imaging, while 9.1% presented with
bilateral infarcts.

. Among cases, only 15.2% patients were on statin therapy. Frequency of alcohol
consumption (30.3% vs 39.4%; p=0.606), smoking (18.2% vs 21.2%; p=1.000)

between cases and controls was comparable, while the frequency of tobacco
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Summary

10.

11.

12.

13.

14.

15.

consumption was significantly higher among cases than controls (36.4% vs 9.1%;
p=0.017).

Sleep adequacy was significantly higher among controls than cases (100% vs
81.8%; p=0.024). No significant difference in the diet types was noted between
groups.

General examination revealed higher incidence of arcus senilis among cases than
controls (51.5% vs 12.1%; p=0.001).

Stage 2 hypertension was noted among cases (60.6%).

Significantly higher levels of the mean (SD) of FBS (173.5 [78.3] vs 110.3
[15.9%] mg/dl; p=0.000), TC (164.2 [50.5] vs 141.1 [31.4] mg/dl; p=0.022), LDL
(94.2[45.9] vs 99.5 [9.8] mg/dl; p=0.514) and triglycerides (164.2 [50.5] vs 141.1
[31.4] mg/dl; p=0.022 was seen among the cases as compared to the controls.
While decreasein HDL (41.6 [32.7] vs 59.5 [8.6] mg/dl; p=0.024) was seen in the
cases as compared to the controls.

The mean (SD) EFT (11.87 [3.14] vs 7.11 [0.93]; p=0.000) and PFFA (0.24
[0.05] vs 0.20 [0.06]; p=0.018) was much higher among cases than controls.
Intergroup comparisons between the cases and controls showed female gender,
increased values of FBS, LDL, triglycerides and decreased values of HDL were
significantly associated with increasein EFT and PFFA levels (p<0.05).
Intragroup comparisons in cases on effect of clinical and laboratory parameters
on EFT and PFFA showed no relationship between variables such as sex, diabetes,

FBS, HDL, LDL, and triglyceride levels (p>0.05).
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Strengths of the sudy

STRENGTHSAND LIMITATIONSOF THE STUDY

Strengths of the study
* One of the few studies done in the Indian subcontinent to assess the epicardial
fat thickness and plasma free fatty acid levels as independent risk factors for

stroke.

Limitations of the study
* Small samplesize.
e Short study duration.
e Case-control nature of the study and we did not follow up patients for re-

measurement of EFT and PFFA levels after medication administration.

Page 66



Bibliography

BIBLIOGRAPHY

. Hui C, Tadi P, Patti L. Ischemic Stroke. [Update@l2 Jun 2]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Pliolig; 2022 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK499997/

. GBD 2019 Stroke Collaborators. Global, regional] aational burden of stroke
and its risk factors, 1990-2019: a systematic asljor the Global Burden of
Disease Study 2019. Lancet Neurol. 2021;20(10) 82&-

. Ramos-Lima MJM, Brasileiro IC, Lima TL, Braga-Neo Quality of life after
stroke: impact of clinical and sociodemographictdex Clinics (Sao Paulo).
2018;73:e418.

. Haberka M, Kubicius A, Starzak M, Patryka Massr Z. Adiposity, fat depots
and the prediction of stroke. Cardiol J. 2021.

. Bertaso AG, Bertol D, Duncan BB, Foppa M. Epicardfat: definition,
measurements and systematic review of main outcores Bras Cardiol.
2013;101(1):e18-28.

. Wu Y, Zhang A, Hamilton DJ, Deng T. Epicardial Fatthe Maintenance of
Cardiovascular Health. Methodist Debakey Cardiovag017;13(1):20-24.

. Korkut M, Selvi F, Bedel C. Echocardiographic epittal fat thickness and
immature granulocyte are novel inflammatory premgof acute ischemic stroke:
a prospective study. Sao Paulo Med J. 2022;14@&3)389.

. Jones SP, Baqai K, Clegg A, Georgiou R, Harris Glland EJ, et al. Stroke in
India: A systematic review of the incidence, prevale, and case fatality. Int J

Stroke. 2022;17(2):132-140

Page 67



Bibliography

9. Harrison M, Ryan T, Gardiner C, Jones A. Psychaagand emotional needs,
assessment, and support post-stroke: a multi-pergeequalitative study. Top
Stroke Rehabil. 2017;24(2):119-125.

10.World Health Organization Definition of Stroke. Alable from:
https://www.publichealth.com.ng/world-health-orgaation-who-definition-of-
stroke/

11.Easton JD, Saver JL, Albers GW, Alberts MJ, ChadnS, Feldmann E, et al.
Definition and evaluation of transient ischemicaekt a scientific statement for
healthcare professionals from the American Heago8mgtion/American Stroke
Association Stroke Council; Council on Cardiovaacuburgery and Anesthesia;
Council on Cardiovascular Radiology and Intervemtio Council on
Cardiovascular Nursing; and the Interdisciplinaigqu@cil on Peripheral Vascular
Disease. The American Academy of Neurology affithesvalue of this statement
as an educational tool for neurologists. Strok@9240:2276-2293.

12.Clarke E. Apoplexy in the hippocratic writings. Bhlist Med. 1963;37:301-314.

13.Coupland AP, Thapar A, Qureshi MI, Jenkins H, DawidH. The definition of
stroke. J R Soc Med. 2017;110(1):9-12.

14.Feigin VL, Lawes CM, Bennett DA, Barker-Collo SLaag V. Worldwide stroke
incidence and early case fatality reported in 5@Gubation-based studies: a
systematic review. Lancet Neurol. 2009;8(4):355-69.

15.Musuka T.D., Wilton S.B., Traboulsi M., Hill M.D.iBgnosis and management of
acute ischemic stroke: Speed is critical. CMAJ.22087:887—-893.

16.Mozaffarian D, Benjamin EJ, Go AS, et al. Heartedise and stroke statistics--
2015 update: a report from the American Heart Asgion. Circulation.

2015;131:e29-322.

Page 68



Bibliography

17.Kuriakose D, Xiao Z. Pathophysiology and TreatmehStroke: Present Status
and Future Perspectives. Int J Mol Sci. 2020;217800.

18.Woodruff TM, Thundyil J, Tang SC, Sobey CG, Tay®M, Arumugam TV.
Pathophysiology, treatment, and animal and celloladels of human ischemic
stroke. Mol Neurodegener. 2011;6(1):11.

19.Aronowski J., Zhao X. Molecular pathophysiology oérebral hemorrhage:
Secondary brain injury. Stroke. 2011;42:1781-1786.

20.Xing C, Arai K, Lo EH, Hommel M. Pathophysiologi@scades in ischemic
stroke. Int J Stroke. 2012;7(5):378-85.

21.Moskowitz MA, Lo EH, ladecola C. The science obk#: mechanisms in search
of treatments. Neuron 2010;67:181-98.

22.Stys PK. White matter injury mechanisms. Curr Madv12004;4:113-30.

23.Nakamura K, Shichita T. Cellular and molecular nmegbms of sterile
inflammation in ischaemic stroke. J Biochem. 2069(6):459-464.

24. Hankey GJ. Potential new risk factors for ischegtioke: what is their potential?
Stroke. 2006;37(8):2181-8.

25.Allen CL, Bayraktutan U. Risk factors for ischaemstroke. Int J Stroke.
2008;3(2):105-16.

26.Sacks HS, Fain JN. Human epicardial adipose tissugeview. Am Heart
J. 2007;153:907-917.

27.lacobellis G. Epicardial and pericardial fat: closebut very
different. Obesity. 2009;17:625.

28.Baker AR, Silva NF, Quinn DW, Harte AL, Pagano DorBer RS, Kumar S,

McTernan PG. Human epicardial adipose tissue egpsea pathogenic profile of

Page 69



Bibliography

adipocytokines in patients with cardiovascular dése Cardiovasc Diabetol.
2006;5:1.

29.Kremen J, Dolinkova M, Krajickova J, Blaha J, Aridea K, Lacinova Z, et al.
Increased subcutaneous and epicardial adipose etispwoduction of
proinfammatory cytokines in cardiac surgery pdasenpossible role in
postoperative insulin resistance. J Clin EndocrMetab. 2006;91(11):4620-7.

30.lacobellis G, Bianco AC. Epicardial adipose tisseenerging physiological,
pathophysiological and clinical features. Trends d&minol Metab.
2011;22(11):450-7.

31.lacobellis G, Corradi D, Sharma AM. Epicardial awiip tissue: anatomic,
biomolecular and clinical relationships with theahte Nat Clin Pract Cardiovasc
Med. 2005;2(10):536-43.

32.Alexopoulos N, McLean DS, Janik M, Arepalli CD, IBtian AE, Raggi
P. Epicardial adipose tissue and coronary artery aqus
characteristics. Atherosclerosis. 2010; 210(1)-450

33.Shmilovich H, Dey D, Cheng VY, et al. Threshold tbe upper normal limit of
indexed epicardial fat volume: derivation in a tiealpopulation and validation in
an outcome-based study. Am J Cardiol. 2011;108(68D-5.

34.Mookadam F, Goel R, Alharthi MS, Jiamsripong P, Gh&picardial fat and its
association with cardiovascular risk: a cross-seeti observational study. Heart
Views. 2010;11(3):103-8.

35.Malavazos AE, Di Leo G, Secchi F, et al. Relatioh exhocardiographic
epicardial fat thickness and myocardial fat. Ama¥diol. 2010;105(12):1831-5.

36.Wu Y, Zhang A, Hamilton DJ, Deng T. Epicardial Fatthe Maintenance of

Cardiovascular Health. Methodist Debakey Cardiovag017;13(1):20-24.

Page 70



Bibliography

37.Rosa MI, Grande AJ, Lima LD, Dondossola ER, UggibhiR, Hernandez AV,
et al. Association Between Epicardial Adipose Téssand Stroke. Front
Cardiovasc Med. 2021;8:658445.

38.Kimura I, Ichimura A, Ohue-Kitano R, Igarashi M.elér Fatty Acid Receptors in
Health and Disease. Physiol Rev. 2020;100(1):171.-21

39.Hara T, Kimura I, Inoue D, Ichimura A, Hirasawa Pee fatty acid receptors and
their role in regulation of energy metabolism. R&wsiol Biochem Pharmacol.
2013;164:77-116.

40.Bays H, Mandarino L, DeFronzo RA. Role of the adige, free fatty acids, and
ectopic fat in pathogenesis of type 2 diabetesitusil peroxisomal proliferator-
activated receptor agonists provide a rational agpeutic approach. J Clin
Endocrinol Metab. 2004;89(2):463-78.

41.Chung JW, Seo WK, Kim GM, Chung CS, Lee KH, Bang.®B}ee fatty acid as a
determinant of ischemic lesion volume in nonartesiggin embolic stroke. J
Neurol Sci. 2017;382:116-121.

42.Poirier P, Giles TD, Bray GA, et al. Obesity andrdiavascular disease:
pathophysiology, evaluation, and effect of weigb$sl an update of the 1997
American Heart Association scientific statemenbbesity and heart disease from
the Obesity Committee of the Council on NutritioRhysical Activity, and
Metabolism. Circulation 2006;113:898-918.

43.Bays H, Mandarino L, DeFronzo RA. Role of the adide, free fatty acids, and
ectopic fat in pathogenesis of type 2 diabetesitugllperoxisomal proliferator-
activated receptor agonists provide a rational apeutic approach. J Clin

Endocrinol Metab 2004;89:463-478.

Page 71



Bibliography

44.Wang X, Feng A, Zhu C. Cerebrospinal fluid leveldree fatty acid associated
with ischemic stroke recurrence and functional oote. Neurol Sci.
2016;37(9):1525-9.

45.Niu Z, Hu H, Tang F. High Free Fatty Acid LevelseAAssociated with Stroke
Recurrence and Poor Functional Outcome in Chineséeri®s with Ischemic
Stroke. J Nutr Health Aging. 2017;21(10):1102-1106.

46.0liver MF. Sudden cardiac death: the lost fatty dadiypothesis. QJM.
2006;99:701-709

47.Seo WK, Kim J, Kim YH, Kim JH, Oh K, Koh SB, et dtlevated free fatty acid
is associated with cardioembolic stroke subtype.n C& Neurol Sci.
2011;38(6):874-9.

48.Yamagishi K, Folsom AR, Steffen LM; ARIC Study Irstjators. Plasma fatty
acid composition and incident ischemic stroke inddafe-aged adults: the
Atherosclerosis Risk in  Communities (ARIC) Study.er€brovasc Dis.
2013;36(1):38-46.

49.Akil E, Akil MA, Varol S, Ozdemir HH, Yicel Y, Argin D, et al
Echocardiographic epicardial fat thickness and nogtil to lymphocyte ratio are
novel inflammatory predictors of cerebral ischersiimke. J Stroke Cerebrovasc
Dis. 2014;23(9):2328-34.

50.Choi JY, Kim JS, Kim JH, Oh K, Koh SB, Seo WK. Higlkee fatty acid level is
associated with recurrent stroke in cardioembotioke patients. Neurology.
2014;82(13):1142-8.

51.Khawaja O, Maziarz M, Biggs ML, Longstreth WT Jx JH, Kizer JR, et al.
Plasma free fatty acids and risk of stroke in tlaedi®vascular Health Study. Int J

Stroke. 2014;9(7):917-20.

Page 72



Bibliography

52.Choi JY, Jung JM, Kwon DY, Park MH, Kim JH, Oh KpK SB, Seo WK. Free
fatty acid as an outcome predictor of atrial filatibn-associated stroke. Ann
Neurol. 2016;79(2):317-25.

53.Cho Kl, Kim BJ, Cho SH, Lee JH, Kim MK, Yoo BG. Eprdial Fat Thickness
and Free Fatty Acid Level are Predictors of Acigehkemic Stroke with Atrial
Fibrillation. J Cardiovasc Imaging. 2018;26(2):65-7

54.Golovko SA, Golovko MY. Plasma Unesterified Fattgid Profile Is
Dramatically and Acutely Changed under Ischemiol&rin the Mouse Model.
Lipids. 2018;53(6):641-645.

55.Gurdal A, Keskin K, Orken DN, Baran G, Kilickesmdz Evaluation of
Epicardial Fat Thickness in Young Patients With Biito Stroke of
Undetermined Source. Neurologist. 2018;23(4):113-11

56.Cosansu K, Yilmaz S. Is epicardial fat thicknessoagted with acute ischemic
stroke in patients with atrial fibrillation? J Skeo Cerebrovasc Dis.

2020;29(7):104900.

57.Eun MY, Sung JH, Lee SH, Jung |, Park MH, Kim Ytdng JM. Predictive value
of free fatty acid levels in embolic stroke of utetenined source: A retrospective
observational study. Medicine (Baltimore). 202048(e22465.

58.Drozd A, Kotkga D, Nowacki P, Ciaviez S, Trochanowski T, Szczuko M. Fatty
Acid Levels and Their Inflammatory Metabolites Aressociated with the
Nondipping Status and Risk of Obstructive Sleep &gprSyndrome in Stroke
Patients. Biomedicines. 2022;10(9):2200.

59.Edsen F, Habib P, Matz O, Nikoubashman O, WiesmidnrFrick M, et al.
Epicardial adipose tissue thickness assessed kig &marker of atrial fibrillation

in stroke patients. Ann Clin Trans| Neurol. 2022®(1668-1672.

Page 73



Bibliography

60.Sun L, Du H, Zong G, Guo Y, Chen Y, Chen Y, etfadsociations of erythrocyte
polyunsaturated fatty acids with incidence of séraknd stroke types in adult
Chinese: a prospective study of over 8000 indivsluaEur J Nutr.
2022;61(6):3235-3246.

61.Al-Rubeaan K, Al-Hussain F, Youssef AM, Subhani SAl;Sharqgawi AH,
Ibrahim HM. Ischemic Stroke and Its Risk FactorsairRegistry-Based Large
Cross-Sectional Diabetic Cohort in a Country Facandiabetes Epidemic. J
Diabetes Res. 2016;2016:4132589.

62.Roy-O'Reilly M, McCullough LD. Age and Sex Are Gecal Factors in Ischemic
Stroke Pathology. Endocrinology. 2018;159(8):312313

63.Muhammad IF, Borné Y, Zaigham S, Soéderholm M, Johrls Persson M, et al.
Comparison of risk factors for ischemic stroke aomkonary events in a
population-based cohort. BMC Cardiovasc Disord.12P2(1):536.

64.Altun |, Unal Y, Basaran O, Akin F, Emir GK, Kutl@, Biteker M. Increased
Epicardial Fat Thickness Correlates with Aorticff@dss and N-Terminal Pro-
Brain Natriuretic Peptide Levels in Acute IscherBicoke Patients. Tex Heart Inst
J. 2016;43(3):220-6.

65.Bots SH, Peters SAE, Woodward M. Sex differencesdronary heart disease
and stroke mortality: a global assessment of tfecebf ageing between 1980 and
2010. BMJ Glob Health. 2017; 2(2):e000298.

66. Towfighi A, Saver JL, Engelhardt R, Ovbiagele BrAdlife stroke surge among
women in the United States. Neurology. 2007; 69(B98-1904

67.Duan XX, Zhang GP, Wang XB, Yu H, Wu JL, Liu KZ,at Elevated Serum and

Cerebrospinal Fluid Free Fatty Acid Levels Are Asated with Unfavorable

Page 74



Bibliography

Functional Outcome in Subjects with Acute Ischer8itoke. Mol Neurobiol.
2017;54(3):1677-1683.

68.Smith GD, Ebrahim S. Mendelian randomization: camegic epidemiology
contribute to understanding environmental determtmaof disease? Int. J.
Epidemiol. 2003;32:1-22.

69.Xiuyun W, Qian W, Minjun X, Weidong L, Lizhen L. Edation and stroke:
evidence from epidemiology and Mendelian randonopatstudy. Sci Rep.
2020;10(1):21208.

70.Hope TM, Parker Jones ', Grogan A, Crinion J, Raeulfle L, et al. Comparing
language outcomes in monolingual and bilingual kstropatients. Brain.
2015;138(Pt 4):1070-83.

71.Alladi S, Bak TH, Mekala S, Rajan A, Chaudhuri NRoshi E, et al. Impact of
Bilingualism on Cognitive Outcome After Stroke.&te. 2016;47(1):258-61.

72.Patra J, Taylor B, Irving H, Roerecke M, Baliunas \ohapatra S, Rehm J.
Alcohol consumption and the risk of morbidity andntality for different stroke
types--a systematic review and meta-analysis. BMKAli® Health. 2010;10:258.

73.0'Keefe JH, Bhatti SK, Bajwa A, DiNicolantonio AdJavie CJ. Alcohol and
cardiovascular health: the dose makes the poisonth@mremedy. Mayo Clin
Proc. 2014;89(3):382-93.

74.Spence JD. Nutrition and Risk of Stroke. Nutrie@®19;11(3):647.

75.Baden MY, Shan Z, Wang F, Li Y, Manson JE, Rimm EBal. Quality of Plant-
Based Diet and Risk of Total, Ischemic, and Henmagith Stroke. Neurology.
2021;96(15):e1940-e1953.

76.McDermott M, Brown DL, Chervin RD. Sleep disordensd the risk of stroke.

Expert Rev Neurother. 2018;18(7):523-531.

Page 75



Bibliography

77.Zhou L, Yu K, Yang L, Wang H, Xiao Y, Qiu G, et &leep duration, midday
napping, and sleep quality and incident stroke: Tingfeng-Tongji cohort.
Neurology. 2020;94(4):e345-e356.

78.Saito S, Fujiwara T, Matsunaga T, Minagawa K, FukuiFukuda I, Osanai T,
Okumura K. Increased adiponectin synthesis in theeval adipose tissue in men
with coronary artery disease treated with pravastatrole of the attenuation of
oxidative stress. Atherosclerosis. 2008;199(2):838-

79.Aznaouridis K, Masoura C, Vlachopoulos C, TousodlisStatins in Stroke. Curr
Med Chem. 2019;26(33):6174-6185.

80.Gasecki D, Kwarciany M, Kowalczyk K, Narkiewicz K, Kaszewski B. Blood
Pressure Management in Acute Ischemic Stroke. Cdypertens Rep.
2020;23(1):3.

81.Manea MM, Comsa M, Minca A, Dragos D, Popa C. Bilaart axis--Review
Article. J Med Life. 2015;8(3):266-71.

82.Samary CS, Ramos AB, Maia LA, Rocha NN, Santos K@agalhdes RF, et al.
Focal ischemic stroke leads to lung injury and oedualveolar macrophage
phagocytic capability in rats. Crit Care. 2018;22249.

83.Cui Q, Naikoo NA. Modifiable and non-modifiable kisfactors in ischemic
stroke: a meta-analysis. Afr Health Sci. 2019;12®1-2129.

84.Tziomalos K, Giampatzis V, Bouziana SD, Spanou Mst&ki S, Papadopoulou
M, et al. Prognostic significance of major lipids patients with acute ischemic
stroke. Metab Brain Dis. 2017;32(2):395-400.

85.Kurth T, Everett BM, Buring JE, Kase CS, Ridker PGhziano JM. Lipid levels

and the risk of ischemic stroke in women. Neuroldf§07;68(8):556-62.

Page 76



Bibliography

86.Wei XJ, Han M, Wei GC, Duan CH. Prognostic valuecefebrospinal fluid free
fatty acid levels in patients with acute ischemimlse. Front Hum Neurosci.
2015;9:402.

87.Pilitsis JG, Coplin WM, O'Regan MH, Wellwood JM, d&i FG, Fairfax MR,
Michael DB, Phillis JW. Measurement of free fattyids in cerebrospinal fluid
from patients with hemorrhagic and ischemic strdk@&in Res. 2003;985(2):198-
201.

88.Agbaedeng TA, Wong CX, Mahajan R. Peri-atrial epl@ adipose tissue-a
marker of thromboembolism? J Cardiovasc Electrojphy2019;30(11):2217-
2219.

89.Liang KW, Tsai IC, Lee WJ, Lin SY, Lee WL, Lee I& al. Correlation between
reduction of superior interventricular groove epital fat thickness and
improvement of insulin resistance after weight lmssbese men. Diabetol Metab
Syndr. 2014;6(1):115.

90.Dogan M, Turak O, Akyel A, Grbovic E, Mendi MA, Qkas F, et al. Increased
epicardial adipose tissue thickness is linked tdi@aatiffness in patients with
primary hypertension. Blood Press. 2014;23(4):222-7

91.Parisi V, Petraglia L, D'Esposito V, Cabaro S, Re® Caruso A, et al. Statin
therapy modulates thickness and inflammatory profiif human epicardial

adipose tissue. Int J Cardiol. 2019;274:326-330.

Page 77



Annexures

ANNEXURE |I: CONSENT

INFORMED CONSENT

Dear Mr./Mrs./Dr. , you are

kindly requested to enroll yourself in a research study tilted, “THE EVALUATION OF
EPICARDIAL FAT THICKNESS AND PLASMA FREE FATTY ACID LEVEL IN ACUTE
ISCHEMIC STROKE- ONE YEAR CASE-CONTROL STUDY AT KLES Dr. PRABHAKAR KORE
HOSPITAL AND MRC.” being conducted by RrFG No: RGO120018 , a post graduate student in
M.D. General Medicine and the study will be carried out under the direct supervision and guidance of
Professor and Head of Unit, Department of General Medicine, Jawaharlal Nehru Medical

College, Belagavi.

You have been requested to participate in this as you fit into the laid-out criteria
for a study ‘subject’/ participant.

Your participation in study is voluntary. During the study you will be undergoing blood
investigations and a transthoracic echocardiography. Your decision whether or not to
participate in the study will not affect your treatment in any form. If you decide not

to participate you are free to withdraw at any time.

TITLE OF THE STUDY: “THE EVALUATION OF EPICARDIAL FAT THICKNESS
AND PLASMA FREE FATTY ACID LEVEL IN ACUTE ISCHEMIC STROKE-
ONE YEAR CASE-CONTROL STUDY AT KLES Dr. PRABHAKAR KORE
HOSPITAL AND MRC.”

PURPOSE OF THE STUDY: To study the association of epicardial fat thickness and
plasma free fatty acid in patients with acute ischemic stroke.

PROCEDURES INVOLVED:

If you agree to enroll yourself in my study, you will be clinically examined
in detail and investigated for the below said
investigations accordingly.

Page 78



Annexures

» Plasma Free Fatty Acid (FFA)

+ Random Blood Sugar

» Total Cholesterol

* High Density Lipoprotein (HDL)

* Low Density Lipoprotein (LDL)

+ Very Density Lipoprotein (VLDL)

» Triglycerides

+ Transthoracic Echocardiography- Epicardial fat thickness

RISKS AND BENEFITS:
There are no potential risks involved in this study. Benefits

of taking part in this research:

To study the association of epicardial fat thickness and

plasma free fatty acid in acute ischemic stroke.

VOLUNTARY PARTICIPATION / WITHDRAWAL FROM THE
STUDY:

Taking part in the study is voluntary. You may choose not to enroll
yourself in this study and may choose to leave the study anytime in
between.

ALTERNATIVES:

Your decision regarding participation in study will not change

present or future health care services offered to you at KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belgaum. You would simply
be excluded from the study if you wish to, and all your details shall be kept
confidential and you will get the

routine line of management.

PRIVACY AND CONFIDENTIALITY:

All data collected or disclosed by you during the course of
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participation of study, will be kept fully confidential. If, however during the
course it becomes necessary for the progress of the course to disclose the
identity, it would be done so only after your informed & written consent.

The only people to know that you are a research subject are
members of the research team. No information about you will be
disclosed to other without your written permission except:

- In emergency to protect your rights AND welfare.

- Ifrequired by la

AUTHORIZATION TO PUBLISH RESULT:

The results of the study may be used to publish an article. When the results
of research published or discussed, in a conference, no

information will be displayed that would disclose your identity. Any
information obtained in connection with this study and that can be
identified with you will remain confidential.

FINANCIAL INCENTIVES FOR PARTICIPATION:

No additional costs shall be incurred upon you for the purpose of this
study.

It is purely being done with the idea of research and all the cost of study will
be borne by the investigator.

COMPENSATION:

In the event that you become injured as a result of taking part in

this study, treatment will be offered to you at KLES Dr. Prabhakar Kore
Hospital and Medical Research Centre, Belagavi, or you will be given
information about where to receive medical care.

However, no reimbursement, compensation or free medical care will be
given.
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QUESTIONS/CONTACT DETAILS:

You shall be free to contact the below mentioned name & addresses anytime
during the study period for any clarification or help as you may desire for.

In case of the queries during study or in future you may contact following
persons,

Dr. Harsha Hegde,

The Chairperson,

Ethical Committee for Human Subject Research
Jawaharlal Nehru Medical College,

KAHER, Belagavi — 590010

2.
Professor and Unit Head, Dept of

General Medicine, INMC, Belagavi.

3 REG NO: BG0120018
Investigator,
Postgraduate in General Medicine, INMC,
Belagavi.
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CONSENT FORM
I voluntarily agree to take part in this study by signing below. I may withdraw at any time.
I am not giving up any of my legal rights by signing this form. My signature below indicates
that I have read this consent form, or it has been read to me, this consent form and have

had all the questions answered

Signature / Left Thumb print of the Participant or legally authorized representative
Participant’s name ...........ccoviiiiiiiiinniiinninnn.

Signature / Left thumb impression ...........c.coooeiiiiiin
of the participant

Name of the legally authorize ............cocvviiiiiiiiinininn
representative / guardian

Signature / Left thumb impression ........c..oooeiiiiiiiiinininin
Witness’ Name  ......c.cceevvveviiinieieneieennen
Signature / Left thumb impression ............ccooveviiiiiininn

Investigator’s name and Signature ............oceveveviniininenennnen

Date:

Place:
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CASE NO:

NAME:

AGE:

SEX:

IP NO:

ADDRESS:

PRESENTING COMPLAINTS:

PAST HISTORY:

Hypertension-

1. Duration-
2. Medications-

3. Compliance-

Diabetes Mellitus-

1. Duration-
2. Medications-

3. Compliance-

PERSONAL HISTORY:

* Alcohol use-

* Smoking-

» Tobacco chewer-
» Sleep-

* Bowel habits-

» Bladder habits-

DIETARY HISTORY:
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* Vegetarian Diet-

* Non-Vegetarian Diet-

FAMILY HISTORY-

* Stroke-

* Cardiovascular Disease-
¢ Sudden Cardiac Death-

* Hypertension-

+ Diabetes mellitus-

DRUG HISTORY:

PATIENT NO

ON STATIN

NOT ON STATIN

OTHER DRUGS:

PHYSICAL EXAMINATION:

+ Conscious-

» Co-operative-

* QOriented-

VITALS:

« TEMPERATURE-
* PULSE RATE-

* RESPIRATORY RATE-
» BLOOD PRESSURE-

GENERAL CONDITION:
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* PALLOR-

* ICTERUS-

« CYNOSIS-

* CLUBBING-

* LYMPHADENOPATHY-
« EDEMA-

* ARCUS SENALIS-

*  XANTHELASMA-

SYSTEMIC EXAMINATION:

RESPIRATORY SYSTEM-

CARDIOVASCULAR SYSTEM-

CENTRAL NERVOUS SYSTEM-

PER ABDOMEN-

INVESTIGATIONS

* Plasma Free Fatty Acid (PFFA)
» Fasting Blood Sugar

* Total Cholesterol

» High Density Lipoprotein (HDL)
* Low Density Lipoprotein (LDL)

» Very Density Lipoprotein (VLDL)
» Triglycerides

» Transthoracic Echocardiography- Epicardial fatkhiss

CONTROL PROFORMA
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CONTROL NO:

NAME:

AGE:

SEX:

ADDRESS:

PAST HISTORY:

PERSONAL HISTORY:

» Alcohol-

e Smoking-

* Tobacco Chewer-
* Sleep-

* Bowel habits-

» Bladder habits-

DIETARY HISTORY:

* Vegetarian Diet-

* Non-vegetarian Diet-

DRUG HISTORY:

FAMILY HISTORY-

o Stroke-

» Cardiovascular Disease-
* Sudden Cardiac Death-
* Hypertension-

+ Diabetes mellitus-

PHYSICAL EXAMINATION:
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» Conscious-
» Co-operative-

+ OQOriented-

VITALS:

» TEMPERATURE-

* PULSE RATE-

* RESPIRATORY RATE-
» BLOOD PRESSURE-

GENERAL CONDITION:

* PALLOR-
 ICTERUS-

« CYNOSIS-

» CLUBBING-

* LYMPHADENOPATHY-
» EDEMA-

» ARCUS SENALIS-

»  XANTHELESMA-

SYSTEMIC EXAMINATION:

RESPIRATORY SYSTEM-

CARDIOVASCULAR SYSTEM-

CENTRAL NERVOUS SYSTEM-

PER ABDOMEN-

INVESTIGATIONS

Page 96



Plasma Free Fatty Acid (PFFA)
Fasting Blood Sugar

Total Cholesterol

High Density Lipoprotein (HDL)
Low Density Lipoprotein (LDL)
Very Density Lipoprotein (VLDL)
Triglycerides

Transthoracic Echocardiography- Epicardial fatkhiss

Annexures
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CONTROLS

2 S 2 g 5 o
Slel & 5 | E| B 2| % E o3| B | < = 5 | 3| & 3 g | €2 | 2 | 2 [8]|3 | & |czs
5 S B gl e | & : E 28 | E5 | 2| s 2| &
e z . 2 T ki R "
1] 45 M Belagavi None Yes None None Adequate Yes None None 120/80 88 18 Normal Normal 0.18 118 74 46 88 78 7
2 | 68 M Belagavi None Yes Yes None Adeguate Yes None None 110/70 98 18 Normal Normal 0.2 109 139 58 96 90 7
3| 37 F Belagavi None None None None Adequate Yes None None 110/70 72 16 Normal Normal 0.21 98 146 a4 78 72 7
4 | 44 F Belagavi None None None None Adeguate Yes None None 100/70 84 18 Normal Normal 0.54 120 160 54 102 112 8
5| 64 M Belagavi None None Yes Yes Adequate Yes None None 130/90 86 18 Normal Normal 0.2 134 134 48 84 100 7
6 | 75 F Belagavi None None None None Adeguate Yes None None 110/70 82 18 Arcus senalis present Normal 0.19 78 78 52 106 77 7
7 | 69 F Belagavi None None None None Adequate Yes None None 110/70 98 20 Arcus senalis present Normal 0.21 114 110 56 88 92 8.9
8 | 55 M Belagavi None None None Yes Adeguate Yes None DM in mother 110/70 76 18 Normal Normal 0.2 130 145 64 102 104 7
9 | 40 F Belagavi None None None None Adequate Yes None Hypothyroidism in mother 120/80 88 18 Normal Normal 0.24 92 158 48 92 72 5
10| 38 F Belagavi None None None None Adeguate Yes None DM and HTN in father 110/70 84 18 Normal Normal 0.19 112 174 58 100 88 7
11| 52 F Belagavi None None None None Adequate Yes None None 110/70 20 16 Normal Normal 0.18 128 164 62 99 102 8
12 | 62 M Belagavi None Yes Yes None Adeguate Yes None None 130/90 78 20 Arcus senalis present Normal 0.18 112 136 64 104 123 7.8
13| 63 F Belagavi None None None None Adequate Yes None None 120/80 88 18 Normal Normal 0.18 108 175 70 120 112 7
14 | 67 F Belagavi None None None None Adeguate Yes None None 110/70 86 18 Normal Normal 0.18 114 179 74 131 142 8
15| 54 F Belagavi None None None None Adequate Yes None None 130/90 78 16 Normal Normal 0.19 109 116 56 98 100 7
16 | 38 M Belagavi None Yes None None Adeguate Yes None DM in father 120/80 64 17 Normal Normal 0.18 96 148 58 100 98 5
17 | 33 M Belagavi None Yes None None Adequate Yes None None 120/80 98 18 Normal Normal 0.18 88 98 61 102 114 75
18 | 48 M Belagavi None Yes Yes None Adeguate Yes None Htn in mother 120/80 88 20 Normal Normal 0.19 100 118 64 100 120 8.2
19 | 56 F Belagavi None None None None Adequate Yes None None 130/90 76 18 Normal Normal 0.18 138 104 58 92 84 6.2
20 | 48 F Belagavi None None None None Adeguate Yes None DM and HTN in father 110/70 80 18 Normal Normal 0.19 114 128 14 88 90 7.3
21| 60 M Belagavi None None Yes Yes Adequate Yes None None 130/90 84 18 Normal Normal 0.19 99 144 58 100 108 7
22 | 43 M Belagavi None Yes None None Adeguate Yes None None 120/80 92 22 Normal Normal 0.19 132 198 60 9 133 8
23| 60 F Belagavi None Yes None None Adequate Yes None None 130/90 76 16 Normal Normal 0.19 119 184 64 104 118 7.8
24 | 42 M Belagavi None Yes Yes None Adeguate Yes None None 120/80 90 18 Normal Normal 0.18 98 116 58 96 74 6.5
25| 31 M Belagavi None Yes None None Adequate Yes None DM in mother 110/70 74 20 Normal Normal 0.18 100 164 66 102 110 5
26 | 58 F Belagavi None None None None Adeguate Yes None None 130/90 70 18 Normal Normal 0.2 92 116 66 100 96 7
27| 26 F Belagavi None None None None Adequate Yes None None 120/80 78 18 Normal Normal 0.2 78 191 60 98 115 5.8
28 | 40 F Belagavi None None None None Adeguate Yes None Hypothyroidism in mother 120/80 90 18 Normal Normal 0.18 128 164 74 112 140 7
29 | 44 M Belagavi None Yes None None Adequate Yes None None 110/70 9 18 Normal Normal 0.22 110 154 78 108 138 7
30| 71 M Belagavi None None None None Adeguate Yes None None 130/90 78 20 Arcus senalis present Normal 0.2 124 174 60 98 128 85
31| 64 F Belagavi None Yes None None Adequate Yes None None 130/90 84 18 Normal Normal 0.19 131 106 48 104 98 7
32| 48 M Belagavi None Yes Yes None Adeguate Yes None None 110/70 88 18 Normal Normal 0.18 119 134 62 96 115 7.4
33| 52 F Belagavi None None None None Adequate Yes None None 120/80 72 18 Normal Normal 0.18 97 128 72 100 142 8
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1|72 1E+06 | Belagavi | 7th Std Kanada Difficulty speaking, snoringnight | | No No No | No | No No | No | Y30 I no | ves | Adequate Yes No Yes None 140/80 72 18 arcus Senalis Right handed, Dysarthria 02 107 |150| 34 | 98 | g2 | g | Hyperacuteinfarctinieft Nor mal Anterior | Unilateral
time hypoxic episodes years corona radiata
Right handed, Deviation of angle of mouth to the Acuteintarct in the
right, Loss of left nasolabial fold, L eft eye unable to right caudate,
Marathi Left upper and lower limb Antihyper tensives (Temesartan close,Power in left shoulder 0/5, elbow 1/5 wrist 1/5, Hyperacuteinfarct in the lentiform nucleus and
2|75 1E+06 | Belagavi | 10th Std " | weakness, difficulty speaking since | Yes | 15years| Yes | Yes | No No No | No No No N | Adequate Yes No Yes P § | 130580 94 16 arcus Senalis handgrip poor, left hip, knee, ankle toes 1/5, Pain, 02 100 |182| 40 | 117 [124| 9 P ° anterior limb of Anterior Unilateral
kanada, Hindi Hydr ochlor thiazide) " right MCA territory. )
7.30am touch, temperature not feit in the left upper and lower internal capsule,
limb,Areflexia on the left ul and II, Plantar s left hyperacuteinfarct in
upgoing right temporal region
Marathi, Dysarthria, Ataxia, Deviation of . . . . Subacute infarct in PCA .
3 | 57 1E+06 | Belagavi |Uneducated| o angle of the mouth to the right No No No No | Yes |6years| No No |Yes 2years| No | Yes Yes No Yes Antiplatelet (Clopidogrel) 120170 80 18 Normal Dysarthria, Right mild facial palsy 0.25 131 | 74| 31 | 27 |81 12 territory CABG Posterior Unilateral
N Drowsy, Not co-oper ative to time,place and per son,
W:E:‘ ”"gﬁ'nsﬂﬁ LIZ‘”E'EQE:: cvAn Right Upper and Lower limb hypotonia, Right UL
4 | 60 1E+06 | Belagavi | S5thSd Kanada aKness, Y in 9 No No No No No No No No Yes Yes Yes Less Yes Yes None 80/60 120 34 Drowsy, Arcus Senalis | shoulder, elbow, wrists and Right hip, knee and ankle |  0.25 196 |100| 6 7 | 436 7 Left MCA infarct Anterior Unilateral
deviation of angle of mouth to the Mother : N
et power 0/5, Right UL and LL DTR- areflexia, Plantars
Right extensors
Left upper limb tingling and
numbness, L eft upper limb
Marathi, " " N Right handed, Diplopia, Left UL hypotonia,Left finger
5 | 64 1E+06 | Belagavi SC Agricutul kanada, Hindi, | Weaknesssince 1 day, saayingto | No No | No | Yes |3years| Yes | No No No N | Adequate | Yes No Yes Antidiabetic (Vildagliptin, 1501100 76 18 arcus Senalis to nose impair ed gait-swaying to the left, Bilateral | 010 | 408 | 148| 27 | 78 |213| 10 | Ltefyperacuteinfarctin o Posterior | Unilateral
the left side while walking since 1 Metformin) pons
English valking si plantars flexors
day, blurring and diplopia since 1
day
Antihypertensive, Antiplatelets,
6 | 63 1E+06 | Belagavi | 7th Std Marathi | udden onset giddiness, Tinglingin |y oo | 5ens | ves | ves | No | No No | No No No N | Adequate Yes No Yes Statin (Metoprolol losar tan, 130/80 82 16 Normal Right handed, normal examination 0.24 99 |161| 32 | 100 |143| 11 | Bilateral thalamicinfarct IHD Posterior Bilateral
bilateral upper limbs since 6.30 am hydrochlor thiazide, ecosprin,
clopidogrel, rosuvastatin)
Subacuteinfarct in the left
7|4 1E+06 | Belagavi | BE Kanarls, Slurring of speeech since2days | no No No | No | No | No | No | mo | Y= | no N | Adequate | Yes DM in Yes None 150/90 78 18 Normal Right handed, dysarthria, 022 | 8 |177| a7 | 118|112| 1g | lentiformnucleus left Normal Anterior | Unilateral
English years mother corona radiata and left
parietal region
Right handed, Dysarthria, Left UMN facial palsy,
Right Upper and lower limb Hypertensio Right UL and LL Hypotonia, Right UL shoulder,
8 | 53 1E+06 | Belagavi | Engineer | K@WIRHINGL |\ opy e and sturring of speech | no No No | No | Yes sYers| Ves | Yes | "S5 | ves | ves | Adequate Yes | nand DM Yes Antidiabetic (M etfor min) 150190 88 18 Normal elbow, wrists 1/5, right handrip poor, right hip, knee| 02 | 251 |240| 35 | 157 | 240| 10 | Subacuteinfarctinieft | Occlusion of Anterior | Unilateral
English years q MCA territory left MCA
since 5.am in Father ankle toes 2/5, right UL and LL DTR 0, Right plantar
extensore
Right handed, E1V1M 3, Bilater al pupils sluggishly
9 | 74 1E+06 | Belagavi | 10th Std Kanada Fallat homeat 9 am followed by |y o | 76| No No | Yes |7years| No | No No Yes | Yes Less | Yes No Yes None 140/80 74 2 Normal reactive to light, Bilateral UL ansLL hypotonia, 02 120 |282| 27 | 160 |400| 20 |HPeracuteischemicinfarct Posterior | Unilateral
loss of consiousness Bilateral UL and LL DTR 1, Right plantar extensor, in artery of percheron
left plantar flexor
Th
Right handed, Right UL and LL hypotonia, Right UL Subacute infarct in the left |ntralrr:1rean|al
Right UL and LL weakness with shoulder, elbow, wrists, and right hip, knee, ankle, fronto-parietal, temporal, | TUETERE
10| 72 1E+06 | Belagavi | 7thSid Kanada ah " > Yes | lyear | Yes | Yes | No No No | No No No N | Adequate | Yes No Yes Antihypertensive (Telmisartan) 12070 58 2 Normal toes power 0/5, Right UM N facial palsy, Right UL and| 0.26 160 [138| 34 | 89 | 75 | 11 | caudatenucleus, eexternal | P Anterior Unilateral
difficulty in speaking, vomiting ! internal
LL DTR 0, Right conjunctival and cor neal reflex capsule and left lentiform :
carotid artery
absent, Right plantars extensors nucleus
andM1
seoment of left
Right handed, drowsy, global aphasia, L eft eye gaze Subacuteinfarct in the left | Thrombotic
preference, restricted right lateral gaze movement, fronto-parieto- temporal occlusion of
11| 68 1E+06| Kurihal |Uneducated| — Kanada Right UL and LL weakness, no No No No | No | No No | No | Y30 | ves | ves Yes No Yes None 11070 82 18 Arcus senalis, right UMN palsy, Right UL and LL hypotonia, right |~ 189 |160| 38 | 135 [140| 10 |region, left coronaradiata, | M2, M3and Anterior | Unilateral
difficulty walking years xanthelasma present UL shoulder, elbow, wrists, power 0/5, right hip, knee
" left centrum semi-ovale and | M4 segments
, ankle and toes 1/5, right UL and LL DTR 1, Right
left insular cortex of left MCA
plantars mute
Left sided headache, blurring of ‘iﬁ?le 'g;a;r?um:nii'
Kanada, | Visonin theright eye, tingling and oM in Antihypertensive, antidiabetic Right handed, oriented to time, place and person, ot |nlgsal sl 1ot | Occlusion of
12 | 83 1E+06 | Dharwad BA N numbness of theright hand all since| Yes |10years| Yes Yes Yes |3years| Yes Yes No No N Adequate Yes Yes (Cilnidipine, metoprolol, 140/90 78 18 Normal calculation impair ed, Right sided hemianopia, Right 0.24 179 |105| 31 50 [121| 20 capalle Posterior Unilateral
marathi " mother clinidipin : " posterior parietal and left | theleft PCA
7 days, mild confusional state and Vildagliptin, glimiperide) sided blurring of vision,
occipital region and left
dizziness since 5 days
temporal region
Antihyper tensive. Right handed, dressing apraxia, decr eased attention,
Kanad Acute onset confusional state and Anndlahalcipnn Ialela’ Katin poor recall, repition normal, Left gaze prefer ence, Subacuteinfarct in left
13 | 74 1E+06 | Belagavi BA maratli blurring of vision in both eyessince| Yes |15years| Yes | Yes | Yes |25years| Yes | Yes No No N | Adequate | Yes No Yes (Cilnidipine, :’Im eride, 130/80 88 20 Normal nystagmus present, right UL and LL shoulder, elbow, | 0.2 232 |146| 28 | 71 |235| 7 MCA -PCA water shed Nor mal Watershed area| Unilateral
11am pine, glimeperide, wrists, hip, knee and ankle 3/5 with right pronator territory
rosuvastatin, ecosprin) .
drift, Right plantar extensor
Subacuteinfarct in left
|Abrupt onset language impair ement, Right handed, with impair ed speech, loss of fluency, posterior cerebellar lobe,
Kanada,Hindi, |with loss of fluency, reduced verbal Yes, 10 comprehension, repition and naming, right heri- left corona radiata, genu of
14 | 40 1E+06 | Belagavi | Engineer " ! " R4 no No No No No No No No e No N Adequate | Yes No Yes None 180/90 88 22 Normal neglect,Right pronator drift, Right UL shoulder, 0.38 86 165| 35 | 109 | 107 | 14 g Posterior Unilateral
English  |output, difficulty naming people and| years ¢ < the left internal capsule, left
elbow, wrists 4/5 , Right LL 5/5, left UL and LL
objects S/5Right plantar extensors centrum semi-ovale and
gnt p! right high parietal region
Right handed, Apathy, abulia, Recent memory long
Behavioural change since 3-4 days, Antihypertensive, antiseizure impaired, Right UM N facial palsy, Right UL and LL Subacuteinfarct in left standing
15 | 69 1E+06 | Belagavi | 10th Std Marathi Right sided UL and LL weakness | Yes |15years| Yes | Yes | No No No No No No N | Adequate | Yes No Yes P i 130/80 98 20 Normal Hypotonia, Right shoulder 2/5, elbow 3/5, wrists 3/5, | 0.2 175 |150| 45 | 112 [140| 12 temporal Anterior Unilateral
(Frisium, Valproic acid, losartan) MCA territory
with fall 1 day fingers 4/5, Right Hip 2/5, Knee 3/5, ankle and toes lobe
3/5, right plantar extensor epilepsy
Acute onset vomiting, vertigo, Right handed, horizontal nystagmus, with at rest and Subacute infarct in the
16 | 48 1E+06 | Belagavi SC Agricultul Kanada headache, left sided ataxia, mild no No No No No No No No No No N Adequate Yes No Yes None 160/100 70 18 Normal left gaze, mild dysarthria, left finger to nose test and 0.18 195 | 134|185 | 71 | 26 9 cerebellar lobe and vermis Normal Posterior Unilateral

dysarthria

knee to heel positive, left dysdiadokinesia present

on the left side




Acute onset vertigo and osilopis,

Right handed, Bilateral restriction of left agze,
horizontal gaze evoked nystagmus, right> left palatal

Subacute infarct in the

17 | 36 1E+06 | Belagavi ms | KenadaHindi, | i theright UL and LL and|  Yes | lyear | Yes | Yes | No | No No | No No No | Yes | Adequate Yes No Yes Antihypertensive (Telmisartan, 150/90 100 18 Normal palsy, weak neck flexion, right ul and Il 4/5, right sided| 0.2 179 |110| 44 | 132 [235| 11 | right cerebellar lobeand Posterior | Unilateral
English hydrochlor thiazide)
difficulty swallowing since 10.30 pm ataxia, with right finger to nose positive, bilateral right occipital region
plantars mute and gait ataxi\c
Right handed,dysarthria, loss of left nasolabial fold ,
deviation of angle of the mouth to the right, left upper
Weakness of the left UL and LL,
18| 64 1E+06 | Belagavi | Uneducated|  Kanada with headache, vomiting and Yes | 7days | No | No | Yes |1iyear | Yes | ves No No N | Adequate | Yes No Yes Antidiabetic(M etformin, 160/90 70 18 arcus Senalis and lower limb hypotonia, left shoulder, elbowand | 1q | o4 | 75| 30 | 33 | 77 | g1 |Acuteinfacrtinright MCA Anterior | Unilateral
o glimeperide) wrists 2/5left hip,knee and ankle 2/5, left biceps, territory
P triceps, supinator reflexes brisk,bilateral plantars
flexors
Right handed, drowsy, not following commands, Subacute infarct in right
Loss of vision, left sided upper and ) bilateral pup[ils 3mm reactive to light, left biceps, PCA territory, subacute )
19 | 67 1E+06 | Belagavi | 10th Std Kanada I limb nesssince 1 day no No No No No No No No No No Yes | Adeguate Yes No Yes None 180/100 72 20 Arcus senalis present supinator and triceps +1, left knee and ankle brisk, 0.25 109 110 | 33 61 | 78 12 Jacunar infarct in left Posterior Unilateral
right plantar flexor and left plantar extensor centrum semiovale
Right handed, with decrease in spontaneous speech,
20 | 45 1E+06 | Belagavi | Uneducated Hindi Headache, '"ab'!:ry‘ tospeak sinced| No No No | Yes |10years Yes | No No No N | Adequate Yes No Yes Antidiabetic ( Gylcomet 500) 130/90 76 2 Pa!;’;ﬂ’.'?ﬁ"!.;ﬁ{ | loss of comprehension, inability to assessthenaming, | 022 | 120 |172| 98 | 40 |100| 10 Acite 'gf'ncér'" MCA Anterior Unilateral
P reading and writing y
Right handed, consious oriented, dysarthria present,
Marathi, Slurring of speech, deviation of Left shoulder elbow, wrists power 2/5, left hip,knee Subacute infarct in the
21 | 65 1E+06 | Belagavi | Engineer | kanada, Hindi, | angle of the mouth since afternoon |  no No No No | No No No No No No N | Adequate | Yes No Yes None 180/100 82 18 Arcussenalispresent | and ankle power 3/5, Power left Upper limb and lower |  0.21 125 |164| 36 | 79 [243| 9 right frontal region, and Anterior Unilateral
English 2 pm today limb hypotonia, sensations normal, bilateral plantars right peri-sylvian cortex.
mute
Antihypertensive, ’ o ’ )
Difficulty in walking since 3 days antihypothyroidism (Tab Right handed, consious, irritable, Bilateral | Tiny hyperacuteinfacrt in Ocdlusion of Hypothyr oi
2|75 1E+06 | Belagavi | Uneducated|  Kanada Y King S | Yes |10years| Yes | No | No | No No | No No No N | Adequate Yes No Yes tihypothy! ! 146/90 %0 18 Arcussenalispresent | limbs hypotonia, Bilateral lower limbshipkneeand | 024 | 276 |139| 20 | 46 |364| 14 Y hyps CTUIN e left internal ypothy Anterior Bilateral
and dysarthria since 3 days telmisartan + chlorthalidone " bilateral coronaradiata N dism
ankle power 1/5, bilateral plantars mute carotid artery
40/12.5, tab Thyronorm 100 mcg)
Right handed, consious,oriented, Left shoulder elbow,
Left upper and lower limb weakness| ;\:It;:g:hti;]:ve, Anll:)dla;glgd wrists power 4/5, left hip,knee and ankle power is 4/5, Subacuteinfarct in the high
23| 45 1E+06 | Belagavi | Uneducated| ~ Kanada | and difficulty in swallowing since6 | Yes | 2years | Yes | No | No | No No | No |Yes8yearsles 8yeal Yes | Adequate Yes No Yes Sycap go! " | 200100 66 18 Nil Left upper and lower limb hypotonia, Left sided DTR | 0.22 73 |212| 58 | 115 [193| 10 9 Anterior | Unilateral
Tab Calciguard R 20 mg, Tab frontal-parietal region
days +1, Uvula deviated to the left side, Bilateral plantars
Moxidine) 0.3
mute
Headache and vomiting since 4 Antihypertensive, Antidiabetic (Tab Right handed, Consious, oriented, Right eye complete
days, right eye ptosis and swayin: Telmesartan 40 mg, Tab ptosis,left eye movementsrestricted in all dir ections Subacute infarctsin the left
24 | 55 1E+06 | Belagavi | Uneducated|  Kanada Vs, right eye p! SWaING | ves | 3years | Yes | Yes | Yes |8years| Yes | Yes No No N | Adequate | Yes No Yes 9. | 180100 98 18 Arcus senalis present right UL and LL Ataxia, Right shoulder, elbow, 024 | 221 |175| 40 | 90 |225| 12 ) Posterior | Unilateral
to theright side while walking since Metformin+Voglibose+Glimeperide thalamus and left midbrain
3 days wrists, hip, knee and ankle power 4/5, Bilateral
Vs planatrs flexors
Subacuteinfarctsin the
Sudden onset of vertigo and bilateral para-sagittal
postural dizziness, with imbalance Arcus senali Right handed, Consious, expr essive aphasia, L eft frontal and high frontal
25 | 68 1E+06 | Belagavi |Uneducated|  Kanada | whilewalking for 2 days, Difficulty | Yes | 4years | No No | No No No No No No | Yes Less Yes No Yes None 160/70 88 20 S hypoglossal palsy, Bilateral lower limb power across | 0.21 142 | 230| 38 | 144 [ 233| 14 | regions left para-sagittal Anterior Bilateral
xanthelasma present
in getting up and indicating needs hip knee and ankle joint 1/5, bilatyeral plantars mute basifrontal and genu of
since 1 day. corpus callosum on the left
side
Right handed, consious, oriented, dysarthria, Right
Kanada, sided facial weakness, deviation of the mouth to the
2 | 82 1E+06 | Belagavi BE English, Slurring of speech, Right sided |y o | 56 vears| ves | Yes | No | No No | No Yes No N | Adequate | Yes No Yes Antihypertensive (Tab Metoprolol | g1 50 % 12 Arcussenalispresent | left sidewith blunting of the right nasolabial fold, 022 | 104 |241| 56 | 159 |132| 12 Acuteinfarct in PCA Posterior | Unilateral
" | facial weakness, since 30 minutes 25mg) d ! ) : territory
Hindimarathi Right upper limb pronator drift present, Right
plantar extensor
Subacute infarct in the
Kanada, ss;z'fjdl;y 'gzz:?‘:':;dfle Yes, 30 Arcus senalis, Right handed, consious, oriented, intact posterior aspect of the left
27 | 72 1E+06 | Belagavi | 10th STD v, 9 Yes |25years| No No | No No No No Y Yes | Adequate | Yes No Yes None 180/100 112 22 comprehension, with decr ease in spontaneous speech, | 0.25 191 |117| 41 | 57 | 95| 14 perisylvian fissure and Anterior Unilateral
mar athi of the mouth to the left side since 1 years xanthelasma present
day bilateral plantars are mute posterior aspect of the left
lentiform nucleus
Right handed, consious, oriented, dysarthria, right
Inability to speak and right upper uataxic hemipar esis, right shoulder, elbow, wrists 3/5, Left MCA
28 | 60 1E+06 | Belagavi [Uneducated Kanada and lower limb weakness since 1 Yes |20years| No No Yes [20Years No No No No N Adequate | Yes No Yes None 130/80 84 18 Arcus senalis present right hip, knee and ankle 4/5, left sided deviation of 0.33 190 |160| 32 | 112 | 180 | 12 infarct Anterior Unilateral
day angle of the mouth with loss of right nasolabial fold,
right plantar extensor
NURypertensive,
Antiplatelets, Statin, Anti-
hypothyroid (Tab Amaryl M2, Tab
Kanada, " Right handed, consious, with loss of immediate and
29 | 62 1E+06 | Belagavi | B Com Englisn, | SUrring of speech and weaknessof | o og ol ves | ves | Yes |25years Yes | Yes No No N | Adequate Yes No Yes Glavasmet, Inj human mixtard |05, 82 16 Bilateral non pitting |\ oy memory, Right shoulder, elbow, wrisitspower | 027 | 256 |190| 110 | 34 [200| 12 Left MCA Hypothyrol | ierior | Unilateral
thr right upper limb since 1 day 30/70, Tab thyronorm 75 mcg, tab edema infarct d
Hindi,mar athi 4/5, dysarthria present, right plantar extensor
Metosartan 40/50, Tab cilacar 5
mg, Tab Jupiros F, Tab stiloz 100
ma_Tah ivahrad 5 mao)
) . Antidiabetic, Antihypertensive (tab Right handed, Consious, E3V2MS, bilateral pupils
Difficulty in speaking, weakness of
20 | 49 1E+06 | Belagavi | 12Std Kanada, | oo inoer and lower lombssince2| Yes | 20years| Yes | Yes | Yes [20Years Yes | Yes No No N | Adequate Yes No Yes Amaryl M1, Inj human Mixtard | ) ¢ 118 18 Arcus senalis present | 27 sluggishly reactive tolight, right shoulder, ebow| 5y | 33, | 575 | 51 | 100 | 169| 14 |Subecuteinfarcisin theleft Anterior | Unilateral
marathi e 30/70, Tab Telmisartan + and wrists with right hip, knee and ankle hypotonia, MCA territory
V! hydrochlorthiazide 40/12.5) power 2/5, right DTR +1, bilateral plantars mute
Occlusion of
Right handed, consious, oriented, with loss of left the M1
‘Weakness of the left upper and N ¥ segment of the
Kanada,Hindi, | lower limbs, siurring of the speech nasolabial fold and deviation of angle of the moith to Subacuteinfarct in right | right middle
31 | 50 1E+06 | Belagavi 12sd ! no No No No No No No No No No N Adequate | Yes No Yes Ayurvedic preparation 140/90 112 16 Normal theright, left shoulder, elbow, wrists hypotonia with 0.23 98 160 | 90 44 | 184 10 Anterior Unilateral
English and deviation of the angle of the MCA territory cerebral
N power shoulder, elbow and wrists 0/5, left hip, knee
mouth to the right since 1 day arterywith
and ankle 1/5 left plantar extensor y
apuscity of few
of the cartical
Antidiabetics, Antihyper tensive,
) ) Antiplatelets, Statin (Tab Right handed, consious, oriented, right upper and
Right sided upper and lower limb
rosuvastatin, aspirin, Clopidogrel lower limb hypotonia, right shoulder, elbow, wrists Subacute infacrt in the
32 | 50 1E+06 | Belagavi | 12th Std Kanada weakness, dlﬂll:;llalyswalklng since2| Yes |15years| Yes No Yes [15years| Yes No No No N Less Yes No Yes 10/75/75, Tab telmisar tan+ 120/80 90 20 Normal 4/5, right hip,knee and ankle 4/5, bilateral plantars 0.29 300 |200| 32 | 158 |238| 14 left thalamus Posterior Unilateral
V! metoprolol 40/50, Tab mute
Metfor min/vogliboseglimeperide)
Right handed, consious, oriented to place and person Subacuteinfarct in the
not oriented to time, restriction of eye movement to
Left sided upper limb and lower theright side, right shoulder elbow wrists 4/5, left right frontal , caudate
33| 75 1E+06 | Belagavi 12th Std Kanada limb weakness, slurring of the Yes |10years No No No No No No No No Yes | Adeguate Yes No Yes None 130/80 98 20 Arcus senalis present 9 - 110! ! } ’ 0.38 170 175 | 30 114 | 156 14 nucleus, lentiform nucleus, Anterior Unilateral

speech since 8 hours

shoulder elbow, wrists, hip, knee and anklejoint 0/S
left upper and lower limb hypotonia, left sided dtr
0O,bilateral plantars mute.

thalamus,and insular cortex
of the left side




