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ABSTRACT

INTRODUCTION

Lipoprotein (a) was identified as a variant of ldensity lipoprotein (LDL) 40 years
ago. Lipoprotein (a) consists of one LDL particlentaining apoB-100 and one
molecule of a large, highly polymorphic glycoprotdinown as apo (a). The study
aimed to evaluate and correlate the clinical sigaifce of lipoprotein (a) as a risk

factor for atherosclerotic vascular events in tidedy population.

METHODOLOGY

This cross-sectional study was conducted amon@miatadmitted in a tertiary care
hospital from January®1to December 312023 for over a period of 1 year. 142 study
participants included in the study were divideaiBtgroups atherosclerotic vascular
event group (2 subgroups: -Cardiovascular athezostit vascular event subgroup
and neurological atherosclerotic vascular eventgsap) and no atherosclerotic
vascular event group. We excluded those with aciinfections, neoplasia, renal

dysfunction, hepatic dysfunctions.

Detailed history and examination were done on e af enrolment into the study.
Blood sample in fasting was withdrawn from all theidy participants for serum

lipoprotein (a), serum HDL, LDL, total cholestertiiglycerides, HBA1C, creatinine.

RESULTS

Among 142 study participants in the study, majoafystudy participants were male
(n=96, 67.6%). The mean age was 71.63 years. Hjgiprotein (a) levels noted in

51.41% study participants. High Lp(a) levels wesgersin 56% study participants in

viii



cardiovascular atherosclerotic vascular event sulpgr43.33% study participants in
neurological atherosclerotic vascular event subgemd 51.61% in no atherosclerotic

vascular event group .

Our study showed that increased levels of lipofpnot@) may not be
associated with higher risk of development of ashkerotic vascular events in

elderly.

CONCLUSION

Our study concludes that Lipoprotein (a) may noubed to infer any clinical
significance nor may have any role to play as kafastor for atherosclerotic vascular

events in elderly (age >65 years).
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I ntroduction

INTRODUCTION

Lipoprotein and its composition

Lipoprotein (a), identified as a type of low-degdipoprotein (LDL) 40 years
ago, is composed of a single LDL particle containapoB-100 and a large, highly
polymorphic glycoprotein known as apo(a). A distine feature of apo(a) is the
presence of loop-like structures called kringldsede kringle domains are triple-loop
structures stabilized by three internal disulfidentts and are also found in other
coagulation factors, including plasminogen (PLGjptiprombin, urokinase, and
tissue-type plasminogen activators. Liver also poed apoprotein (a). The
hepatocyte cell membranes are where they are alsstracted. LPA gene controls
the major locus of Lp(a) concentration. Lp(a) plaseoncentrations are highly

heritable.

Plasma levels of Lp(a) exhibit significant indivadwariability, far surpassing
that of other plasma lipoprotein components. Gdlyerafrican individuals have
Lp(a) plasma levels that are 2 to 3 times highantthose of European and most
Asian populations. The population’s levels of Lpéag often rather variable due to
the polymorphisms in the LPA gene (3). They spamfiess than one mg/dl and up
to 1000 mg/ dl. The serum lipoprotein (a) levels@@0mgdl are taken to be normal.
Patients of Asian and White racial backgrounds tenthave lower average Lp(a)
levels than those of African origin (3). Lipopratgia) value of more than 50 mg/dL
are indicative of a higher risk of heart disease patients (4). Prevalence of

individuals with reduced Lp(a) increases or mildelarate cases increases during the
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I ntroduction
routine screening. Lp(a) more than 30 and less 8@armas not demonstrated any

development of risk of stroke or heart diseases (5)

LDL-like

KIV.

T KIVg KIV, KIV,, KV ,
Protease domain

Figure 1: Lipoprotein A Structure

Pathophysiology

It is a well-studied known risk indicator for atbeclerosis, CAD, stroke,
thrombosis, and aortic stenosis. Elevated levelspgé) have been linked to stroke
and cardiovascular disease (6). This has beenditkehis lipoprotein’s thrombotic
and atherosclerotic characteristics. Generally ldpga lipoprotein(a) promotes

thrombosis and atherosclerosis. Because of theitwsystructured, Lp(a) causes less
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I ntroduction

fibrinolysis. More specifically, plasminogen andstie plasminogen activator (TPA)

share structural similarities with apolipoprotein(Bgigure 2).

This enables to contend with plasminogen over tipecial binding
location, disrupting its functionality, decreasiifgrinolysis. Lp(a) also promotes
thrombogenesis by elevating plasminogen activatbibitor-1 (7). Due to its ability

to attach to oxidized phospholipids and carry chiglol, Lp(a) causes

atherosclerosis.
Pro-inflammatory
Macrophage IL-8 + Monocyte
expression chemotaxis/transmigration

e G 4 Oxidized Phosopholipids

release

Carries MCP-1

4 EC binding

A Upregulation Ky,
of adhesion
molecules
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A Necrotic core formatiom OxPL
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The atherogenicity of Lp(a) can be broadly classified in 3 categories: proatherogenic, proinflammatory, and potentially antifibrinolytic. The
major individual mechanisms within each category are listed. EC = endothelial cell; IL = interleukin; MCP = monocyte chemoattractant
protein; PAl = plasminogen activator inhibitor; SMC = smooth muscle cell; TFPI = tissue factor pathway inhibitor; other abbreviation as

in Figure 1.

Figure 2: Pathogenesisof Lp (a)

Moreover, it adheres to macrophages causing foafts ¢e develop.
Atherosclerotic plaques eventually accumulate ddtelel as a result of this process.

The role of Lp(a) in wound healing has been progass one idea (8). On the other
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I ntroduction

hand, individuals with markedly lower Lp(a) levels not appear to be linked to any

long-term health risks.

Screening

Serum blood tests is the screening method for Lg¢ain goal for testing
Lp(a) is to further identify those who are moreelik to develop cardiovascular
disease. When there is a substantial family histofy early atherosclerotic
cardiovascular disease (ASCVD) in first-degree tieds, a personal history of
premature ASCVD, and severe primary hyperlipidertii@ NLA advises Lp(a) be
taken into consideration for screening. Additiopalfor people in the borderline
ASCVD risk category, the NLA suggests screeningstnum lipoprotein (a) levels to
facilitate the process of collaborative decisiorking regarding statin therapy (9).
There are no formal screening recommendations¢a).from the American College
of Cardiology or the American Heart Association)(l0p(a) screening is generally
advised based on criteria established by the Earopgherosclerosis Society which
includes individuals having more than or equakto percent of ten-year risk of CVD,
a personal history of early CVD, and recurrent CWihile receiving statin
medication. Lp(a) screening is also indicated byilial hypercholesterolemia, high
lipoprotein(a) levels, and a family history of eartardiovascular disease. It is
generally advised by the European Society of Cédiothat individuals have Lp(a)

screened at least once in their lifetime (1).
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I ntroduction

Epidemiology

Stroke is the second leading cause of death giolftitoke is the third leading
cause of disability in the world. A total of 12.2llilon cases of incidence of stroke
happens every year. And 6.6 million deaths globladppened in 2019 due to stroke
(12). Incidence (cumulative incidence) of strokega was 105 to 152 per 1,00,000
persons per year in India. The crude prevalencstwike was 44.29 to 559 per
1,00,000 persons per year across India (13). Reewal of Myocardial infarction
among geriatric (above 60 years) population wasmestd as 3.8% (14).
Cardiovascular death is the leading cause of dedtidia. It is responsible for 26.6%
of deaths in India and 13.6% of disability-adjusliéel years. Most common cause of
cardiovascular death is myocardial infarction (16ardiovascular events are the
leading cause of death in the world. In 2019, Imifion people lost life due to

cardiovascular events which contributes 32% ofdisths globally (16).

Recommendations need to be improved and recommensiapecifically for
elderly group has to be developed. This area liswstderstudied and needs further
evaluation. This study helps us to understand #s®a@ation of lipoprotein (a) and
atherosclerotic vascular events especially in tlderly population and whether a
raised lipoprotein (a) is a risk factor for theseems. This study facilitated the
evaluation of whether commonly recognized risk destfor atherosclerotic vascular
diseases, such as lipoprotein (a), LDL, HDL, anltcholesterol, differ based on
gender and age. Additionally, it contributes to ounderstanding of the
pathophysiological role of lipoprotein (a) in elyepopulations, particularly among

healthy elderly.
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Objectives

AIMS AND OBJECTIVE

» To estimate and correlate the clinical significance of lipoprotein (@) as a risk

factor of atherosclerotic vascular eventsin elderly.
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Review Of Literature

REVIEW OF LITERATURE

Lp (a) Structure

Lipoprotein (a) is identified as a form of low-déwgslipoprotein (LDL) 40
years ago. It has apolipoprotein (a), which ischiga to apolipoprotein B100, and is
structurally a variation of LDL. These two are kmowo cause coronary artery
diseases (17) (Figure 2). There is only one ddelfbridge connecting these two
components. The hepatocyte cell membranes are wheyeare constructed. The
plasma concentrations of the apolipoprotein (ajoisn and Lp (a) are inversely
correlated. The LPA gene's varying amount of Kientyl repeats causes the isoform
variation. The fluctuating amounts of Lp(a) obsenie the general population are
caused by variations in Kringle units. Lesser Kigngepeats generally result in low
serum Lp(a) levels. Additionally, endoplasmic retian's intracellular accumulation
of apolipoprotein (a) precursor increases with siee of the protein's isoforms. In
1963, Kare Berg made the discovery of Lp(a) in hairsarum while researching
variations in LDL antigenicity. Additional analysef Lp(a) revealed that it is made
up of an LDL that is covalently attached to an walsprotein known as apo(a).
Previous research has demonstrated that there eamywhere between 12 and 51
Kringle 4 (KIV) domains, resulting in 34 distincpa(a) isoform sizes. Moreover,
there are ten different types (KIV types 1-10)desihe repeating KIV domain. All of
these types are in a single copy, with exceptiorKidM type 2, which appears in
varied quantities. Apolipoprotein of LDL and apo(ajere demonstrated to be
dissociated from LDL by reducing agents, suggestivegpresence of a di-sulphide
bond between the two molecules (2). Research hasmrated that apo(a)Cys4057

and apoBCys4326 are connected via a disulfide (k& 19 and 20). In electron
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Review Of Literature

microscope research, it revealed that apo(a) has lmcased around the LDL
molecule, indicating that the apoB and apoA havwaenous interactions. Numerous
investigations found apo(A) binds with apoB withaltiaring the electrons or the
reverse were observed (22). While a few of theseractions might develop after
Lp(a) is assembled to stabilize the structure, rsthmight be engaged in Lp(a)

assembly.

Lipoprotein(a)

Effect

Thrombosis Atherosclerosis

Apolipoprotein (3) & = = - = & LDL-like particle

Lp(a) Component

13
€ Indirectly through fibrinolysis inhibition. intimal cholesterol deposkion,
g inflammation & OxPL.
@
=
(-5} l
5  Atplaque rupture At turbulent blood flow
|
v

E
g
—
®
2
£
o :

WIYOC '.dwl Ischemic Stroke Atherosclerotic Stenosis Aortic Valve Stenosis

Infarction

Figure 3: Lipoprotein (a) in thrombosis and ather oscler osis
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Lp (a) Assembly

Most evidence points to extracellular Lp(a) assgmeéither at the surface of
hepatocytes or in circulation. However,studiesumhans have provided some support
for intracellular assembly (23). Over the pastyears, research has shown that Lp(a)
is put together in two steps, with apo(a) and apaiyaging in noncovalent
interactions before the di-sulphide bond among &i(s4057 and apoBCys4326
forms (17, 24). The first non-covalent contact nmiayolve the lysine interaction
apoprotein (a) and residues of lysine in apopro&iaccordance with experiment
demonstrating that lysine analogues interfere Witka) assembly (25). Additional
evidence supporting this has been provided by nemesgjs studies that show
impaired lipoprotein (a) following loss of bindirgg lysine in apo(a) KIV types 6-8
(26). KIV 7 and 8, but not 6 are required for effee assembly of Lp(a) according to
a recently published study which utilizes singlenpanutations to alter the lysing
bonding sites in KIV (27). Multiple reports havedicated that apoprotein B
sequences can bind to apoprotein (a) noncovaleftgording to Becker et al., this
noncovalent interaction between an apoprotein Bsd@ment and apoprotein A is
facilitated by an apoprotein B lysine residue ledaat the N-terminus, specifically
apoBLys680. (28). The non-covalent reaction witbmptein A has also been linked
to regions in the C-terminal part of apoprotein Bests utilizing apoprotein B
molecules revealed an area crucial for effectivda)lpassembly, situated among
apoprotein B 95 which contains four thousand thmeedred and thirty amino acids,
apoprotein B 97 with four thousand three hundredi @nety-seven amino acids (29).
A 21-amino acid sequence with 4 lysine residugsoaition which suggested possible

binding site of Lp(A) was found after the apoB43@04397 region was further
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characterized. It has been demonstrated that &peguivering this sequence can bind

apoprotein A and prevent lipoprotein A productiarvitro (30).

In transgenic mice showing full-length apoB mutamytations in lysine
residues within the apoprotein B 4372 to B 4392amglisrupt Lp(a) assembly (31).
The collective research indicates that lipoprof@nassembly is complex, requiring
multiple interactions between apo(a) and apoproBefor proper association before
forming the disulfide bond. Future investigationghis area may identify new targets
for developing lipoprotein (a)-lowering drugs bynpointing same aminoacid
interactions among apoprotein A, apoprotein B @ufdr lipoprotein (a) assembly.
Recent elucidations of the crystal structures ofage apoprotein A KIV domain will

undoubtedly aid in this endeavor.

Lp (a) Metabolism

Metabolic fate of this molecule found to be difficidespite years of
investigation. Initially, it is thought that lipoptein (a) was eliminated by the receptor
of low-density lipoprotein due to its resemblance UDL. This theory has been
validated by certain investigations on patientshwi@milial hypercholesterolemia
(FH) who have mutant LDLRs, which demonstrate theysparticipants with familial
hypercholesterolemia have greater levels of liptgno(a) than the non-familial
hypercholesterolemia participants (32, 33). Cowtrar these findings, an in-vivo
kinetic analysis in individuals with FH revealedeptor of LDL is unnecessary for
degradation of Lp(A) (34). Research on animals estgythat the receptor of low-
density lipoprotein plays a part in the uptake p{d) since mice that overexpress the
receptor of low-density lipoprotein gene have highp(a) clearance, while rabbits

with LDLR gene deficiencies have higher Lp(a) lev&5).
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Significant clinical trials demonstrating that statdo not affect Lp(a) levels provide
substantial evidence against the involvement ofLDER in Lp(a) clearance (36). In
case, LDLR had a significant role in the removalLpfa), statins, which increase
LDLR gene expression, would be expected to effettiviower Lp(a) levels.
Furthermore, there is limited in vitro evidence poing the binding of Lp(a) to
LDLR, as cell culture studies show that lipoproté has low affinity for the LDLR
(37). Based on animal research, the liver seenisetthe primary location of Lp(a)
metabolism, but there are reports of modest bpilduhe muscle and spleen as well
(38). While the kidney is not the primary pathway Ep(a) catabolism, low levels of
apo(a) have been detected in human urine, indgdtiat the kidney may possibly be
involved in Lp(a) clearance (39). While cell cubustudies showed interactions
between lipoprotein (a) and other LDLR like megap330 and VLDL receptors,
their physiological importance remains uncertaiecéhtly, Kostner et al. identified
an asialoglycoprotein receptor (ASGPR) which biadsl internalizes Lp(a) and is
highly expressed in the liver (40). ASGPR-knockoute and hedgehogs have been
used in a number of in vivo studies that imply tl@septor may be key mechanism in

hepatic uptake of lipoprotein (a) (41).

Risk factor for CVD

Elevated lipoprotein (a) were shown in numerougdatlinical trials to be a
distinct risk factor for the development of cardiseular disease (42, and 43). Based
on a meta-analysis of 5436 participants with corprieeart disease (CHD) from 27
prospective studies, individuals in the highestdtluif Lp(a) levels had a 70% greater
risk of developing CHD compared to those in thedstathird (44). The cut-off point

of 30 mg/L is commonly cited as the threshold whepéa) becomes a risk factor. In
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the majority of big cardiovascular investigatiohp(a) was found to be a small risk
variable, with the probability ratio for those ovehe cut-off level being
approximately 2. However, additional studies intBctnat the presence of other risk
factors, such as elevated LDL or low HDL cholestdevels, increases the risk of
developing coronary heart disease (CHD) in indigiduwith elevated Lp(a) levels
(45). This remains applicable even when thrombatieditions like Factor V Leiden,
protein C deficiency, and antithrombin Il insuféacy coexist with elevated levels of

Lp(a) (46).
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Figure 4: Cardiovascular complicationsof Lp (a)
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Figure 5: Buildup of Lp (a) in blood vessels

Several studies have observed the accumulationp@)Lin the arteries of
individuals with atherosclerosis, among those watavated Lp(a) and those with
heart faliure. The aorta (47), coronary (48), ceak(9), and peripheral arteries (50)
have all been shown to exhibit immunohistochemataining for Lp(a), with the
degree of atherosclerosis associated with theivelauantity of Lp(a) deposition.
Research conducted on rabbits has also shown tainstered human Lp(a)
accumulates in atherosclerotic and balloon-damageédries (51). The binding
capacity of apo(a) for extracellular matrix proteils probably what keeps Lp(a) in

the artery wall (52) (Figure 6).
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Indications for measurement:
« Established CVD
« Family history of premature CVD

Lp(a) >1.293 mmol/l (50 mg/dl): practical
cut-off for risk stratiflcation 0.7758 mmol/I
(30 mg/dl) may be an
alternative cut-off for Asian populations

Lipoprotein (a): Lp(a)

Potential Lp(a)-lowering therapy:

« Coronary artery disease « PCSK9 inhibitors

« Ml « Antisense oligonucl otides
« Aortic valve degradation « Apheresis
« Ischaemic stroke AL DN . Inclisiran?

Venous thromboembolism?
Peripheral artery disease?
Heart failure?

Reduced incidence of cardiovascular disease?
..has not been demonstrated in dedicated
randomised trials

. J
The Lpfa) molecule consists of an apolipoprotein (Apo) B-containing LDL-ike segment and a
plasminogen-ike glycoprotein Apo(a) segment connected to each other by a disulphide bridge (-S).
CVD = cardiovascular disease; Lp{a) = ipoprotein (a); PCSK9 = proprotein convertase subtlisin/
kexin type 9.

Figure 6: Lipoprotein (a) and cardiovascular diseases

According to Hughes et al., apo(a) lysine bindiitgssenhance Lp(a)’s affinity for

extracellular matrix which envelops cells, alteritigese sites decreases Lp(a)
deposition in the vascular wall (53). Both wholedainagmented apo (a) can be
deposited with Lp(a). It is probable that elastasesetalloproteinases released by
cells in the artery walls cleave proteins to geteeegpo(a) fragments (54). Following
deposition, both intact Lp(a) and apo(a) fragmesda initiate various biological

processes that contribute to the advancement efagblerosis (Figure 7, Figure 8and

Figure 9).
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Lipoprotein (a): a causal role in cardiovascular disease

Lp(a) =——> LDL + Apo(a) + OxPL

Apo(a) l l l
92906,

LDL Athero thrombosis Aortic Stenosis
© w2 Accelerated  Decreased Valvular Interstitial
- Atherosclerosis Fibrinolysis = | Cells Calcification

o l l

High Lp(a)
——> | HEART ATTACK, STROKE, PAD
Small Apo(a) isoforms - - AVS > AVR

The NSFA Expert Panel recommends that Lp(a) be measured once in subjects at high cardiovascular risk

Figure7: Roleof Lp (a) in CVD
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Figure 8: Impact of Lp (a)
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Aortic Valve
Calcification
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300-800 kDa
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Lipid-rich
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KI1v2
(multiple copies)
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Genetics 2 o Environment
Race conditions

Figure 9: Lp (a) and car diac diseases

Regulation

Diagnosis of L p(a)

One method of screening for Lp(a) is a serum bltesd. The main goal of
Lp(a) screening is to find those who are more Jiked develop cardiovascular
disease. Current expert recommendations on tefiingjevated levels of lipoprotein
(a) are diverse. The National Lipid Association @Lsuggests considering Lp(a)
testing for individuals with severe primary hyppitiemia, a history of premature
atherosclerotic cardiovascular disease, or a sogmf family history of the condition

among first-degree relatives. NLA also recommendssitlering Lp(a) testing to
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support shared decision-making on statin therapytHose in the risk category for
borderline atherosclerotic cardiovascular dise@kere are no formal Lp(a) screening
guidelines from the American College of Cardiology the American Heart
Association. Guidelines from Canada suggest sangeeveryone for Lp(a). The
circumstances in which screening for Lp(a) is ususcommended are outlined in
guidelines that have been issued by the Europehaerddclerosis Society (EAS).
Patients meeting specific criteria, including atdrg of premature CVD, recurrent
cardiovascular events despite statin therapy, al@tyear cardiovascular disease risk
of >10%, should undergo Lp(a) screening. People witvased lipoprotein (a),
familial hypercholesterolemia, and a family histoof CVD are additionally
recommended to get screened. European Society mliday (ESC), advised the
individuals to undergo lipoprotein (a) testing mmim once during their lifetime (5)

(Figure 10).

ohort Indications for Lp(a) Measurement

Universal screening at least once in ~ Should be considered™®®

the lifetime of each adult person Elevated Lp(a) is associated with an increased
risk of future cardiovascular events. The Lp(a)
level is mostly consistent throughout an
individual’s lifetime

People with a family history of Recommended™"®

premature CVD Elevated Lp(a) might facilitate shared
decision-making for initiation of treatment

Patients with established CVD Should be considered™

Elevated Lp(a) is associated with recurrent
cardiovascular events

Serial measurement of Lp(a) Not recommended” "

Lp(a) level is mostly consistent through an
individual’s lifetime. Its role as a treatment
target has not been established

CVD = cardiovascular disease; Lp(a) = lipoprotein(a).

Figure 10: Screening for Lp (a)
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To quantify Lp(a), multiple kinds of immunoassays atilized, including the
enzyme-linked immunosorbent assay, immunoturbidomet and
immunonephelometric tests. All of these assaysliev@olyclonal antibodies from
different animal species, with the exception of &Al Direct-binding, sandwich-type
ELISAs that are available generally incorporatehbatonoclonal and polyclonal
antibodies. The structural variability of lipoprote(a) resulting from apo(a) size
heterogeneity has a major impact on the accuratrrdmation of lipoprotein (a) in
human plasma. Amount of repetitive antigenic debeamts present in different
lipoprotein (a) molecules varies, and size of the(a) particle affects how sensitive
the antibodies are to these repeated epitopes.uBeocaf this, immunoassays that
employ polyclonal or monoclonal antibodies thatcsfieally target Kringle 1V type 2
epitopes will typically overestimate the apo(a) @amtration in samples with larger
apo(a) and underestimate the apo(a) concentratiosaimples with smaller apo(a)
relative to the apo(a) in the assay calibratoro¥ercome these difficulties, scientists
have created isoform-independent assays that sequantify Lp(a) precisely while
excluding the influence of apo(a) size polymorphidfor instance, an ELISA that
precisely measures Lp(a) without considering tliects of apo(a) size polymorphism
have been developed using a monoclonal antibod@)dhat targets distinct epitope
found in KIV 9 of apo(a). To summarize, the fluding antibody immunoreactivity
towards distinct apo(a) size isoforms which leadsriprecise quantification of Lp(a)
levels, potentially causing an overestimation odanestimation of the actual values.
This emphasizes how crucial it is to interpret Dpgsults using standardized assays

and considering the effects of apo(a) size vamaf).

Page 18



Review Of Literature

The accuracy of the results may be impacted byutee of aspirin, ethanol,
niacin supplements, and oral estrogen supplem&htslength of time that a person
should cease taking drugs or supplements that ffant dhe findings of a Lp(a)
analysis can vary. You should adhere to the detaibstructions supplied by the

testing laboratory (5).

Lp(a) is commonly tested in mg/dL, but because hef significant inter-
individual size variation brought on by Kringle Eype 2, it is preferably assessed in
nmol/L. The range of desired and ideal Lp(a) tesults is less than 14 mg/dL. >50
mg/dL is the highest risk range. Individuals whosdha Lp(a) between 14 and 30
mg/dL are categorized as borderline risk, wherkasa who have a Lp(a) between 31
and 50 mg/dL are high risk. Because Lp(a) particlestain low-density lipoprotein
particles, Lp(a) levels directly influence serumwidensity lipoprotein levels.
Lipoprotein-X (LpX) levels are often presented aseparate result in laboratory
testing for Lp(a). Elevated levels, are linked tgpér viscosity syndromes and
cholestasis. Given that Lp(a) is genetically traited, screening should be
undertaken for children whose parents have higalseof Lp(a); in contrast, reverse

cascade screening should be considered when alaslédn elevated level of Lp(a)

(5).

A study done in Japanese population by Kario K sftbw close association
between Lp(a) as an acute phase reactant in othdap. Subjects with higher level
may develop cardiovascular disease later in lifeen@as healthy old individuals may
develop vascular disease later in life, wherease¢hgaining healthy old individuals

have lower Lp(a) (55).
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A study published by K Heinimann showed that th€alpconcentration did
not differ between male and female. Higher valudpfa) was associated with the
history of Ml and anticoagulant medication. Theselaw statistical significance of
low Lp(a) and regular intake of vitamin pills. Résuconfirm the association of
longer life and low Lp(a) concentration which amnder extent independent of

external risk factors. Thus Lp(a) could be a targkvity gene (56).

A study done by Hulya Cicek showed that for midalied men elevated Lp(a)
is an independent risk factor for premature CAD angdortance of Lp(a) as a risk
factor appears to decrease with age. The data stsggeat the utility of Lp(a) in

predicting the risk of CAD is low in older men (57)

Lp (a) - Cerebrovascular events

A study conducted in Netherlands (58) among paiemtmitted for acute
cerebral ischemia were followed up for a periochohimum 1.5 years. The study
aimed to understand whether Lp(a) is a prognoatitof in high-risk individuals with
acute ischemic stroke. Increased Lp (a) was regonte&5% of the study population
with cerebral ischemia. Lp(a) and stroke severityoocurrence of vascular events

were not significantly associated in the study.

A meta-analysis was conducted to assess the lirdngrhp(a) and ischemic
stroke risk from 20 relevant studies. The findingdicate that elevated Lp(a) is
independently associated with an increased riskabfemic stroke. This suggests that
higher values of lipoprotein(a) show increasedlilii@d of experiencing ischemic

stroke, highlighting its role as an independerk f&tor in this context (59).
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Another meta-analysis tried to understand whethpoprotein(a) is a stroke
risk factor. In this meta-analysis, 31 studies waotuded based on the inclusion and
exclusion criteria. Among case-control studies udeld in above metanalysis,
unadjusted mean Lp(a) was elevated in patients stitbke. In nested case-control
studies Lp (a) was not a risk factor for occurreotstroke. According to prospective
cohort studies, patients in the highest quartileéhef Lp(a) distribution had incident
strokes more frequently than patients in the lowgsartile. This meta-analysis

concluded that elevated Lp(a) as a risk factoirfoidence of stroke (60).

Compared to coronary artery disease (CAD), the ablep(a) as a risk factor
for stroke is less firmly established, and findirfgsm multiple major population-
based cohort studies on stroke were inconsisteavieier, a recent systematic review
and meta-analysis, encompassing seven studiesvingd871 cases of intracerebral
hemorrhage and 41 studies involving 7,874 patiewith ischemic stroke,
demonstrated a strong association between eleugiéa) levels and the risk of
ischemic stroke compared to controls. Furthermibre,analysis revealed significant
correlations between Lp(a) levels and both thdihked of intracerebral hemorrhage

and the subtype of ischemic stroke related to lartgry atherosclerosis (61).

A study conducted in the United States examinedalpé a risk factor for
ischemic stroke with consideration for racial diffieces. The research involved
30,239 adults aged 45 and older, both Black andé&Vhecruited between 2003 and
2007 as part of the REGARDS (Reasons for Geogragic Racial Differences in
Stroke) project, which investigates stroke mowiaNariations across races and
regions. Using an immunonephelometric techniqueegarchers assessed baseline

Lp(a) levels in 572 incident ischemic stroke casesl a random sample of 967
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participants from the cohort. Cox proportional hrdsamodels, stratified by race and
gender, were employed to calculate stroke hazaidsrdbased on baseline Lp(a)
guartiles adjusted for age, sex, and other stradte factors. The study found that
being in the highest Lp(a) quartile compared toltveest was moderately associated
with ischemic stroke. Specifically, the HR was 1fb4 White individuals and 1.96

(95% CI, 1.10-3.46) for Black individuals, with avalue for interaction of 0.12.

Although men had lower Lp(a) levels than women, sihedy showed no gender
difference in association between lipoprotein @] atroke risk. The study concluded

that Lp(a) is indeed a risk factor for ischemiok# (62).

A study conducted in Denmark investigated the Ib&ween Lp (a) and
stroke. This research included over ten thousamticfmants from the “Copenhagen
City Heart Study” and 49,699 participants from epenhagen General Population
Study, all of whom had measurements of plasma LA(BA Kringle-IV type 2
number of repeats, and LPA rs10455872. After auljgsior multiple variables, the
study found that individuals with lipoprotein(ay&s above 93 mg/dl (>199 nmol/L;
96th to 100th percentile) had a significantly highisk of ischemic stroke compared
to those with levels below 10 mg/dl (<18 nmol/L;stito 50th percentile), with a
multivariable-adjusted hazard ratio of 1.60 (95% CPR4 to 2.05). Observational
analyses also showed that higher levels of lip@n¢d) were associated with
increased genetic causal risk ratios for LPA Kty type 2 number of repeats and
LPA rs10455872 with hazard ratio of 1.2 and 1.25peetively. Additionally, every
50 mg/dl (105 nmol/L) increase in lipoprotein(a)véeé was associated with a
multivariable-adjusted hazard ratio of 1.20 (95% 1C13 to 1.28) for ischemic stroke.
Among individuals over 70 years of age who smolgelealy and have hypertension

along with elevated lipoprotein(a) levels (>93 nigRbth to 100th percentile), the
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absolute 10-year risk of ischemic stroke was highe47%. Risk estimates from the
Copenhagen City Heart Study showed a similar traltdpugh statistical significance
was not reached. The study concluded that eleyatesina levels of lipoprotein (a)
are linked to a higher risk of ischemic strokedasonstrated by both observational

data and genetic causal analyses in a large, mggeeral population study (63).

Northern Manhattan study done showed that elevate(h) levels are
significantly and independently associated withréased risk, suggesting that Lp(a)
is a risk factor for ischemic stroke across WhBéack and Hispanic race/ethinic
groups. Lp(a) levels >30mg/dl is associated withaat a 2-fold increase in ischemic
stroke. Limitations in the study include small séengize, the processing time from
taking the blood sample and processing the sample ¥ 2 weeks which may
hamper the reliable measurements because of ilistaifithe low molecular weight
isoforms, measurement performed after the strokg n@t accurately reflect its

pretest value and also the study design (64).

According to G. Baggio's study on Lipoprotein(apdipid profile in healthy
individuals, it was found that the lipoprotein(adlwe didn’'t change significantly
across different age groups. Interestingly, onetfoaf the study participants showed
elevated lipoprotein (a) values despite not experig any atherosclerotic events.
Unlike younger and older individuals, group witlglnér lipoprotein (a) also exhibited
elevated levels of IL6, suggesting that genetialetipn of Lp(a) may weaken with
age, while variables like chronic inflammation abumfluence its levels. The study
identified some limitations, notably that mediam anean log serum Lp(a) levels did
not show age-related changes. Additionally, a S§icamt proportion of healthy

centenarians had Lp(a) levels that placed themsét for atherosclerosis and its

Page 23



Review Of Literature

complications. These findings challenge the notiat Lp(a) is solely an independent
risk factor for atherosclerotic vascular events. flidher explore these findings,
longitudinal studies are necessary to determingtuély participants with increased

lipoprotein (a) have maintained these levels thnowd their lives (65).

A prospective study that was published in the Newgl&nd Journal of Medicine
revealed that an elevated level of lipoprotein {@jich is an independent predictor of
stroke, death from vascular disease, and mortéiiyn all causes, was present in
males but not in women. The information is consist®ith using Lp(A) levels to
forecast older men'’s risk of occurrences. This wthids several limitations- Firstly,
the analysis of lipoprotein(a) outcomes may diffesed on age, race, and ethnic
background. Secondly, the study data was restricteddividuals aged 65 years and
older, predominantly of white ethnicity, thus thedings may not generalize to the
broader population. Another limitation is that teeidy was primarily planned in
assessing risk for vascular disease, not mortalitg, as such, it may not adequately

control for various factors that could influencertaity outcomes (66).

Lipid profileand Lp(a)

A study conducted in Pakistan to ascertain thell@mpulation's serum
lipoprotein(a) levels, as well as the drug's remctd lipoprotein(a) and its correlation
with other lipid profile factors. The Pak-Emiratddilitary Hospital and Army
Medical College in Rawalpindi, Pakistan hosted thess-sectional analytical study
from March 2018 to March 2019. The study's partiois were divided into three
groups: group | consisted of healthy controls, grdlu consisted of people with
hyperlipidemia who were not taking medication, gndup Il consisted of diagnosed

cases of hyperlipidemia who were receiving statierapy. For the purpose of
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estimating lipoprotein(a) and lipid profile, thengales were analyzed using an
automated chemistry analyzer and an enzyme-linkedunosorbent assay. Thirty of
the ninety subjects (30.3%) (mean age 4315 yeags? divided into the three groups.
There were notable differences between the gronpgrms of mean body mass
index, total cholesterol, triglycerides, and lowsdity lipoprotein. The amount of
lipoprotein(a) showed a statistically positive ebation with low-density lipoprotein
but no correlation with statins. It was discovetieak lipoprotein(a) was elevated even
in the absence of dyslipidemia, and statin medoatvas found to controversially
raise lipoprotein(a).Lp(a) may also be viewed aseparate risk factor for every
known consequence of hyperlipidemia. (67). Theytwwmed to determine
associations between clinical features and dyldipias in Pakistani patients with
T2DM by analyzing Lp(a) values. 68 patients fronkiB&@n confirmed with T2DM
and 40 healthy individuals, fasting blood sampleseranalyzed for levels of Lp(a),
TC, TG, LDL, HDL, glucose, and HbAlc. The resullowed that diabetic patients
had markedly elevated levels of Lp(a) comparedh® ¢ontrol group. Age, BMI,
SBP, DBP and fasting hyperglycemia did not coreelaith Lp(a). The relationship
between BMI and SBP and DBP was positive. A not#wopositive association was
observed among Lp(a),TC and LDL. There was no disigle relationship between
Lp(A), HDL, TG, HbAlc. It was concluded from thitugy that serum Lp(a) levels
are positively correlated with serum total and LBPlUevels and are significantly

elevated in type 2 diabetes (68).
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Lipoprotein (a) and itsimpact in young population

A study conducted among children between age 5 la#hih Germany to
evaluate whether Lp (a) levels are affected by BNMMas conducted among 248
children with obesity and 264 healthy children. Thedian Lp(a) was 9.7 mg/dL.
There was no significance between BMI and Lp(a)weler, Lp(a) in youth may be

beneficial to identify increased lifetime risk o6&VD (69).

2022 EAS Consensus on Lp(a) @\ EAS
HR (95% CI) =
T35, . 40
- C 7 Causal continuous Lp(a) should be measured
3,04 association between .
/‘ 254 Lp(@@) and ASCVD - // at |east once in adults
o 20 o’
' 15 /.// ’
\ ' 1ol W Interpretation of Lp(a)
& ‘ 320% 100 1%0 200 250 300 3% 480 concentration in the context of
Lp(@) (nmol/l) absolute global CVD risk
New risk factor for
' aortic valve stenosis ’
' P m—— Intensified risk factor
venous thrombosis management by lifestyle

Very low Lp(a) may
associate with type 2

diabetes ‘ '
m A
R Specific Lp(a)-lowering
XQ therapies in phase Il/lll trials

-

modification and medications

Figure 11: Association between Lp(a) and ASCVD

In CVD risk in Young Finns Study, 95 out of the 85atients (2.7%)
recruited as children were diagnosed with ASCVDe Tiedian age at diagnosis was
47. Levels of Lp(a) measured among youth aged 94tyears were found to be
associated with adult ASCVD and carotid intima-raethickness. Data from BHS
(Bogalusa Heart Study) involving White participamss used to replicate these
findings from the YFS. The BHS data included measwnts of Lp(a) during youth
(ages 8-17 years) and adult ASCVD events (15 camds572 controls) in 587

individuals. Cox proportional hazard regressionlysia was employed to conduct the
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assessments. According to the YFS results, indalid@exposed to high levels of
Lp(a) as children, with a value of 30mg/dl or mdnas approximately twice the risk
of developing adult ASCVD compared to those witlvdo levels. Lipoprotein (a),
LDL, BMI, and smoking are identified as independesk factors associated with
youth that increase the risk of developing adulCA®. In the BHS (Bogalusa Heart
Study), White individuals exposed to high Lp(a)dsvhad a 2.5-fold higher chance
of developing adult ASCVD compared to those notoseual, after adjusting for age
and sex. This risk remained consistent even afteounting for LDL and BMI. The
pooled analysis using a multivariable model shothed individuals exposed to raised
Lipoprotein(a) levels were twice as likely to deseladult ASCVD compared to those
with lower levels, regardless of cohort or pooledtad However, statistical
significance was not found in Lp(a) levels in adolence and adult carotid artery
thickness. Elevated Lp(a) levels during adults @spnt significant risk factor for
future ASCVD development (70).

Treatment and management of L p(a)

A number of medications have been shown to posslgwificantly lower
plasma Lp(a). Elevated Lp(a) may be regarded amskafactor to begin statin
medication for primary prevention in individualstiviintermediate risk, which is
defined as a cardiovascular disease risk of 7.5-2@8termined using the
Framingham risk score in individuals. It may betified to consider more rigorous
treatment based on higher Lp(a) in high-risk oysagh-risk patients on maximally
tolerated statin treatment if their LDL cholesteib6.98 mmol/l. High Lp(a) levels
are highly predictive of recurrent cardiovasculaerds in the context of secondary
prevention and indicate a need for more intendiregapy, such as PCSK9 inhibitors

(71) (Figure 12 and Figure 13).
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Potential Therapy Lp(a) Level Risk Reduction by
Lp(a) Lowering

Statin 9-20% increase -

Niacin 20-30% decrease Unknown

PCSK9 inhibitors 23-30% decrease Further risk reduction independently
from LDL cholesterol reduction was
reported in sub-analyses®

Inclisiran 14-26% decrease (NS)  Unknown

Mipomersen (ASOs) 24-32% decrease Unknown

Apo(a)-L,, (ASOs) 35-91% decrease Ongoing trial (NCT04023552) in
patients with a history of CVD and
Lp(a) >1.81 mmol/l (70 mg/dl)

Lipoprotein apheresis ~ 70% decrease 94% reduction in an observational
study™

ASO = antisense oligonucleotide; CVD = cardiovascular disease; Lp(a) = lipoprotein(a); NS = not
significant; PCSK9 = proprotein convertase subtilisin/kexin type 9.

Figure 12: Treatment for lowering L p(a)
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Figure 13: Lp(a) and lowering drugs
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MATERIALSAND METHODS

Source of Data: Patients admitted in the department of medicoadiology and
neurology at “KLEs Dr. Prabhakar Kore Hospital avédical Research Centre”,

Belagavi Between 1st January 2023 and 31st Dece?U&& over a period of 1 year.

Study Design: Cross Sectional Study

Study Period: January 2023 to December 2023

Sample Size: 142

Sample size formula: The minimum sample size formula based on mean and
standard deviation is “n =where"s linked with the level of significance and s
linked with the power of the test. For 5% level tbé significance @ =1.96 and
z$=0.84 for 80% power of the test. Ref: Lipoprotejnéand lipoprotein profile in
healthy centenarians: a reappraisal of vasculkrfaistors by Baggio G, Donazzan S,
Monti D, Mari D, Martini S, Gabelli C, Dalla Vestr®, Previato L, Guido M,
Pigozzo S, Cortella I, Crepaldi G, Franceschi Ce Tarameter considered in the
calculation is LP(a) low is the mean of the firsbgp (5.0) and is the mean of the
second group (5.4). sl is the standard deviatidy) (% the first group (0.58) and s2 is

SD of the second group (0.9).

Sampling technique: Cross sectional study, all consecutive patientlling the
inclusion criteria will be included in the studytasstical analysis will be done by

SPSS using descriptive analysis and chi-square test
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Inclusion criteria: Study participants are divided into 2 groups:

Group A:

Participants with age more than 65years
Participants who had Atherosclerotic vascular ev@rgurological or
cardiovascular)
The participants in this group were further subuged based on the type
of atherosclerotic vascular event as:

1. Cardiovascular atherosclerotic vascular event sugr

2. Neurological atherosclerotic vascular event subgrou

Group B:(CONTROL GROUP)

Participants with age more than 65 years

Participants with no atherosclerotic vascular event

Exclusion criteria;

Participants with:

1. Active infections

2. Neoplasia

3. Renal dysfunction

4. Liver dysfunction

Study protocol:

A one-year hospital based cross-sectional studyn fréanuary 2023 to

December 2023 at KLES Dr Prabhakar Kore Hospitdl liedical Research Centre,

Belagavi.
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» Informed consent will be taken from all the papgamts of the study.
= Elderly individuals included in the study are tha#igo are more than or equal to
65years of age.
= At the time of admission, a detailed history andetailed examination will be
performed. The study participant will be asked stdry of any atherosclerotic
vascular event he has suffered in this lifetime.
» The atherosclerotic vascular event studied includes
1. Stroke which we defined as-“either a cerebrovascular astidor a
transient ischemic attack”.
2. Coronary heart disease we defined as- “occurrence of angina,
myocardial infarction or coronary angioplasty opags surgery”

The following detailswould be recorded for each participant:

Hypertension

Diabetes mellitus

Use of contraceptive pill
Current statin therapy
Current or former smoker
Alcohol consumption
ischemic heart disease

Chronic obstructive pulmonary disease

© ©®© N o 0o b~ 0 DdhE

History of cancer

10. Family history of any cerebrovascular accidentngocardial infarction or
early cardiac death

11.History of any atherosclerotic

12.vascular event

13. History of any regular drug intake
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Definition of the aboveterms:

1. Hypertension: current intake of antihypertensiveliv&tion
2. Diabetes mellitus: current intake or oral hypogbméc drugs or
insulin injections

3. Current smoker is one who consumes at least oaeattg a day

Blood samples will be taken from each participdrthe study on the next day

of admission after 10 hours of fasting.

The following blood investigation will be performed

1. Serum lipoprotein(a)

2. Serum LDL cholesterol
3. Serum HDL cholesterol
4. Serum Triglyceride

5. Serum total cholesterol
6. Random Plasma glucose

7. Serum creatinine

Data collection procedure: A one-year hospital Hasmss-sectional study
from January 2023 to December 2023 at “KLE’s DrbPekar Kore Hospital and

Medical Research Centre, Belagavi”.

1. Informed consent will be taken from all the papamts of the study.
Elderly individuals included in the study are thagleo are more than or
equal to 65years of age. At the time of admissiodetailed history and a

detailed examination will be performed. The studyrtigipant will be
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asked a history of any atherosclerotic vasculanele has suffered in this
lifetime.
2. The following details would be recorded for eaalntigipant:
1. Hypertension
2. Diabetes mellitus
3. Use of contraceptive pill
4. Current statin therapy
5. Current or former smoker
6. Alcohol consumption
7. Ischemic heart disease
8. Chronic obstructive pulmonary disease
9. History of cancer
10.Family history of any cerebrovascular accident, myocardial
infarction or early cardiac death
11.History of any atherosclerotic vascular event
12. History of any regular drug intake
13.Blood samples will be taken from each participaithe study on the

next day of admission after 10 hours of fastingianvenepuncture

Data processing and analysigstatistical analysis:

Data is analysed using statistical software R werst.4.0. and Microsoft
Excel. Categorical variables given in the form oéduency tables. Continuous
variables given in Mean + SD / Median (Min, Max)rfa Chi square test is used to
check the association of categorical variables gitbups. Normality of variable is

checked by Shapiro Wilk test and QQ plot. If datdloivs normal distribution,
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parametric tests will be used. Otherwise, non-patdm tests will be used.
Spearman’s rank correlation test is used to chieelcorrelation of variables. Kruskal

Walllis, Dunn test, and Mann Whitney were used. Re/dess than or equal to 0.05

indicates statistical significance.
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RESULTS

Data contains measurements on 142 subjects whictiaded into 2 groups:

Group-A:- Atherosclerotic Vascular Event Group (Bbgroups: Cardiovascular

Atherosclerotic vascular event subgroup and Negioé Atherosclerotic vascular

event subgroup) and Group-B No Atherosclerotic ulscEvent Group (CONTROL

GROUP) with 80 (50 and 30 in each subgroup resgelg)i and 62 subjects

respectively. The following table gives the compan of demographic variables over

groups.

Table 1: Comparison of demographic variables overrmups.

Group-A Group-B
Cardiovascular | Neurological No
Sub atherosclerotic | atherosclerotic | atherosclerotic
Variables Total p-value
Category vascular event | vascular event | vascular event
Subgroup subgroup group
Mean + SD 71.63 +
70.38+4.78| 71.6+9.08 | 72.66 +7.25
Age (years)  wedian 6.98 0.3577
) 69.5 (65, 84)| 71 (42, 85) 72 (65, 96)
(Min, Max) 70 (42, 96)
46
Female 12 (24%) 5 (16.67% 29 (46.77%)
(32.39%)
Gender 0.0044
96
Male 38 (76%) | 25(83.33%) 33 (53.23%)
(67.61%)

Abbreviation: K — Kruskal Walllis test, C — Chi sqadest
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The mean age for the cardiovascular atheroscleraticular event subgroup is
70.38 + 4.78 years, for the neurological atherastie vascular event subgroup is
71.6 + 9.08 years, and for the no atheroscler@gsrular event group is 72.66 + 7.25

years. However, it was not statistically significgmvalue = 0.3577).

In the cardiovascular atherosclerotic vascular esahgroup, 24% are female
and 76% are male. In the neurological atherosdtersiscular event subgroup,
16.67% are female and 83.33% are male. Converselghe no atherosclerotic
vascular event group, 46.77% are female and 53.2@%male. Gender distribution

between the groups were statistically significgatélue = 0.0044).

74 1

~
N
s

Age (years)
|
|

701

68 1

Cardiovascular Neurological No atherosclerotic

atherosclerotic atherosclerotic vascular event

vascular event vascular event group
Subgroup subgroup

Graph 1: Mean plot of age between the groups.

Page 36



Results
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Graph 2: Distribution of gender between the groups.

Table 2: Comparison of comorbidities between the grups.

Group-A Group-B
Cardiovascular Neurological No p-value
Sub . . .
. atherosclerotic atherosclerotic | atherosclerotic .
Variables Total (Chi-
vascular event vascular event | vascular event
Category Sub baro o square
ubgroup subgroup group test)
No 26 (52%) 19 (63.33%) 21 (33.87%) | 66 (46.48%)
DM 0.0183
Yes 24 (48%) 11 (36.67%) 41 (66.13%) | 76 (53.52%)
No 16 (32%) 14 (46.67%) 19 (30.65%) | 49 (34.51%)
HTN 0.2849
Yes 34 (68%) 16 (53.33%) 43 (69.35%) | 93 (65.49%)
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In the cardiovascular atherosclerotic vascular €sabgroup, 48% have DM,
while 52% do not. In the neurological atherosclerotascular event subgroup,
36.67% have DM, and 63.33% do not. Converselyhérto atherosclerotic vascular
event group, 66.13% have DM, and 33.87% do notb&&s mellitus is statistically

significant between the groups (p-value = 0.0183).

In the cardiovascular atherosclerotic vascular esehgroup, 68% have HTN,
compared to 32% without HTN. In the neurologicdiesibsclerotic vascular event
subgroup, 53.33% have HTN, while 46.67% do nothinno atherosclerotic vascular
event subgroup, 69.35% have HTN, and 30.65% do Timére was no statistical

significance noted in hypertension between the ggdp-value = 0.2849).

@ Cardiovascular atherosclerotic vascular event Subgroup
70%

@ Neurological atherosclerotic vascular event subgroup
63.33% B No atherosclerotic vascular event group

60%
52%
50% 48%
: 36.67
3.87%
20% ‘
10%
NO YES

66.13%

Percentage
3
>

w
g

0%

DIABETES MELLITUS

Graph 3: Distribution of DM between the groups.
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80% B Cardiovascular atherosclerotic vascular event Subgroup
@ Neurological atherosclerotic vascular event subgroup 68% 69.35%
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60% 53.33%
o 50% 46.67%
g
g 40%
K 32% 30.65%

30%

20%

10%

0%
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Graph 4: Distribution of HTN between the groups.
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The following table gives the comparison of lipagia (a) between the groups.

Table 3: Comparison of lipoprotein (a) across themups.

Group-A Group-B
Cardiovascular Neurological No
. . atherosclerotic atherosclerotic | atherosclerotic
Lipoprotein (a) Total p-value
vascular event vascular event | vascular event
Subgroup subgroup group
High 28 (56%) 13 (43.33%) 32 (51.61% 73 (51.41%)
0.5471
Normal 22 (44%) 17 (56.67%) 30 (48.39%) 69 (48.59%)
Mean + SD 55.74 £56.55 | 39.93+46.42 | 45.67 +£59.24| 48 £55.77
Median (Min, | 39.84 (4.24, | 21.35(4.36, | 30 (244, | 30 (244, | 9282
Max) 230) 210) 421.8) 421.8)

Abbreviation: C — Chi square test, K — Kruskal Wéalést.

The percentage of individuals with high lipoprotéa) levels is 56% in the

cardiovascular atherosclerotic vascular event sumr43.33% in the neurological

atherosclerotic vascular event subgroup, and 51i61%e no atherosclerotic vascular

event group. The Chi-square test reveals no statlist significant difference in the

distribution of high versus normal level of Lp(&yass the groups (p-value = 0.5471).

The mean lipoprotein (a) level for the cardiovaacwtherosclerotic vascular

event subgroup is 55.74 + 56.55, with a median®©848 (ranging from 4.24 to 230).

For the neurological atherosclerotic vascular ewriigroup, the mean is 39.93 +

46.42, with a median of 21.35 (ranging from 4.362t®). The no atherosclerotic

vascular event group has a mean of 45.67 = 59.k4,anmedian of 30 (ranging from
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2.44 to 421.8). The Kruskal Wallis test indicatesstatistically significant difference

in the mean lipoprotein (a) levels across the gsqppvalue = 0.2825).

60% 56% 56.67%
50%

40%

30%

Percenta

20%

10%

0%

LIPOPROTEIN A

B Cardiovascular atherosclerotic vascular event Subgroup

B Neurological atherosclerotic vascular event subgroup

] No atherosclerotic vascular event group

Graph 5: Distribution of lipoprotein (a) between the groups.
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Graph 6: Mean plot of lipoprotein (a) between the gpups.
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The following table gives the comparison of lipiebfile between the groups.

Table 4: Comparison of lipid profile between the goups.

Group-A

Group-B

Cardiovascular

atherosclerotic

Neurological

atherosclerotic

No

atherosclerotic

Variables Total p-value
vascular event vascular event | vascular event
Subgroup subgroup group
143.32 £ 41.14| 138.97 +52.53| 139.34 + 45.97 140.66 + 45.54
Cholesterol 0.7510
145.5 (75, 243)| 144 (54, 246) | 131 (53, 276)| 136.5 (53, 276
133.18 +73.4 | 108.87+35.7| 14087+ | 1314409157
TG 118.75 106.5 0.4700
114.5 (55, 510)| 113.5 (19, 228) (51, 806) 108.5 (19, 806
89.9+51.44 90.7 +41.87 80.08 +31.64| 85.78 +41.7
LDL 0.3188
81.5 (21, 336) 100 (11, 174) 79 (18, 168) | 82.5 (11, 336)
37.42 £9.06 38.3 +20.83 37.84 +£16.25| 37.79 = 15.23
HDL 0.9457
36.5 (22, 59) 38.5(10, 120) | 39.5(8, 110) | 38.5(8, 120)

Abbreviation: K — Kruskal Wallis test.

No statistical significance was found in lipid ptefbetween groups.
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Figure 8: Mean plot of TG between the groups
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Graph 9: Mean plot of LDL between the groups
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Graph 10: Mean plot of HDL between the groups
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The following table gives the comparison of creagnbetween the groups.

Table 5: Comparison of creatinine between the group

Group-A Group-B
Cardiovascular | Neurological No p-value
atherosclerotic | atherosclerotic | atherosclerotic
Variable Total (Kruska
vascular event | vascular event | vascular event .
| Wallis
Subgroup subgroup group test)
0.96 £0.33
1.01+0.24 0.97 £0.26 0.92+0.41
Creatinine 0.99 (0.22, 0.0202
1.04 (0.32, 1.8)| 0.98 (0.54, 1.43) 0.96 (0.22, 3.4) 3.4)

Individuals in the cardiovascular atheroscleroisaular event subgroup have

a mean creatinine level of 1.01 + 0.24 mg/dL, vattmedian of 1.04 mg/dL and a

range from 0.32 to 1.8 mg/dL. In contrast, thosehi& neurological atherosclerotic

vascular event subgroup exhibit a mean creatingvellof 0.97 + 0.26 mg/dL, a

median of 0.98 mg/dL, and a range from 0.54 to ingdL. Similarly, individuals in

the no atherosclerotic vascular event group shawean creatinine level of 0.92 +

0.41 mg/dL, a median of 0.96 mg/dL, and a rangenfh22 to 3.4 mg/dL. Kruskal

Wallis test reveals a statistically significantfdience in creatinine levels among the

groups (p-value = 0.0202). Further, statisticahsigance of creatinine between no

atherosclerotic vascular event group was foundthactardiovascular atherosclerotic

vascular event subgroup (p-value = 0.0190).
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Graph 11: Mean plot of creatinine between the group
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The following table gives the comparison of HBA1€&ween the groups

Table 6: Comparison of HBA1C between the Group-A ad Group-B

Group-A Group-B
Cardiovascular Neurological No p-value
_ atherosclerotic | atherosclerotic | atherosclerotic (Kruskal
Variable Total
vascular event | vascular event | vascular event Wallis
Subgroup subgroup group test)
6.77+1.84 6.2+1.93 7.6+247 7.01+2.21
HBA1C 0.0027
6 (4.6, 10.9) 5.5 (4.3, 12.5) 7 (4.5, 15) 6.3 (4.3, 15)

individuals with cardiovascular atherosclerotic aidar events have a mean

HBALC level of 6.77 + 1.84%, with a median of 6%damrange from 4.6 to 10.9%.

Those with neurological atherosclerotic vasculars exhibit a mean HBALC level

of 6.2 £+ 1.93%, a median of 5.5%, and a range frbBto 12.5%. Conversely,

individuals without atherosclerotic vascular evemise a higher mean HBA1C level

of 7.6 £ 2.47%, with a median of 7% and a rangenfeb5 to 15%. Kruskal Wallis

test reveals a statistically significant differerineHBA1C levels among the groups

(p-value = 0.0027). Further from Dunn test, it Isserved that there is significant

difference in distribution of HBA1C between no athexlerotic vascular event group

and the Neurological atherosclerotic vascular esabgroup (p-value = 0.0022).
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The following table gives the comparison of outcdméveen the groups

Table 7: Comparison of outcome between the groups

Group-A Group-B
Cardiovascular Neurological No p-value
Outcome atherosclerotic | atherosclerotic | atherosclerotic Chi
_ Total (Chi
of patient vascular event | vascular event | vascular event square
Subgroup subgroup group test)
Alive 44 (88%) 21 (70%) 59 (95.16%) 124 (87.32%0)
0.0025
Death 6 (12%) 9 (30%) 3 (4.84%) 18 (12.68%)

In the cardiovascular atherosclerotic vascular esabgroup, 88% of patients

are reported as alive, contrasting with 12% whoehdeceased. The neurological

atherosclerotic vascular event subgroup shows 7D#atents alive, with a higher

mortality rate of 30%. Remarkably, the no athermsatic vascular event group

exhibits a substantially higher survival rate, wats.16% of patients alive and only

4.84% having succumbed. From Chi square test, ibhiserved that there is a

significant difference in the distribution of outne of patients over groups (p-value =

0.0025).
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Graph 13: Distribution of outcome between the group
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The following table gives the comparison of addies between the groups

Table 8: Comparison of addictions between the group

Group-A

Group-B

Cardiovascular

atherosclerotic

Neurological

atherosclerotic

No

atherosclerotic

Addictions Total p-value
vascular event | vascular event | vascular event
Subgroup subgroup group
No 33 (66%) 20 (66.67%) 49 (79.03% 102 (71.83%)
Alcohol 0.2436
Yes 17 (34%) 10 (33.33%) 13 (20.97% 40 (28.17P0)
No 33 (66%) 25 (83.33%) 55 (88.71% 113 (79.58%)
Smoking 0.0105
Yes 17 (34%) 5 (16.67%) 7 (11.29% 29 (20.42%)
No 37 (74%) 25 (83.33%) 58 (93.55% 120 (84.51%)
Tobacco 0.0190
Yes 13 (26%) 5 (16.67%) 4 (6.45%) 22 (15.49%)
No 14 (28%) 16 (53.33%) 46 (74.19% 76 (53.52%)
Anyone
. < 0.001
addiction
Yes 36 (72%) 14 (46.67%) 16 (25.81% 66 (46.48%)

Abbreviation: C — Chi square test, MC — Chi squtmst with Monte Carlo simulation
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From Chi square test, it is observed that, themeoistatistically significant
difference in alcohol consumption among the groypsvalue = 0.2436). A
statistically significant difference is observedsmoking habits among the groups (p-
value = 0.0105). Notably, fewer individuals withunelogical atherosclerotic vascular
events (16.67%) and no atherosclerotic vasculantevél1.29%) report smoking
compared to those with cardiovascular atherosdtergascular events (34%).
Similarly, there is a significant difference in talto use among the groups (p-value =
0.0190). Individuals with cardiovascular atherosmtie vascular events (26%) exhibit
higher rates of tobacco use compared to those wadtlwrological atherosclerotic

vascular events (16.67%) and no atheroscleroticwasevents (6.45%).

Individuals with cardiovascular atherosclerotic agar events (72%) have a
higher prevalence of any addiction compared to ehagith neurological
atherosclerotic vascular events (46.67%) and n@raselerotic vascular events
(25.81%). Hence, it is observed that, there igaicant difference in the presence of

any addiction among the groups (p-value < 0.001).
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Graph 14: Distribution of different addiction between the groups
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Graph 15: Distribution of presence of addiction betveen the groups
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The following table gives the correlation of blopdofile with lipoprotein (a) in

different groups.

Table 9: Correlation of blood profile with lipoprot ein (a) in different groups.

Group-A Group-B
_ Neurological
Cardiovascular _ .
_ atherosclerotic No atherosclerotic
atherosclerotic vascular
vascular event vascular event group
event Subgroup
Variables subgroup
Correlation p | Correlation | p-value | Correlation | p-value
coefficient coefficient coefficient
Cholesterol 0.1185 0.4123 0.3519 0.0565 0.1880 0.1434
TG 0.1884 0.1902 0.1225 0.5188 -0.1496 0.2457
LDL 0.1923 0.1809 0.2967 0.1114 0.2024 0.1146
HDL -0.0681 0.6382 0.3167 0.0882 0.3337 0.0080
Creatinine 0.2219 0.1214 -0.0198 0.9172 -0.1995 0.1200
HBA1C 0.0004 0.9980 0.0459 0.8093 -0.3051 0.0159

Abbreviation: SP — Spearman’s rank correlation ¢icafnt

For individuals experiencing cardiovascular athelerstic vascular events,

there are weak positive correlations between cheriels TG, LDL, and creatinine
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levels with lipoprotein (a) levels, but none aratistically significant. HDL levels
show a weak negative correlation with lipoprotei levels, but it is not significant.
HBALC levels demonstrate an extremely weak positimeelation with lipoprotein(a)

levels, which is not significant.

In the neurological atherosclerotic vascular evartigroup, there is a weak
positive correlation between cholesterol levels Bmaoprotein (a) levels, but it is not
significant. TG and LDL levels also exhibit weak sfitve correlations with
lipoprotein(a) levels, but again, they are not gigant. HDL levels show a positive
correlation with lipoprotein (a) levels, which istrstatistically significant. There is no
significant correlation between creatinine or HBAE®els and lipoprotein (a) levels

in this group.

In the group without atherosclerotic vascular esgttiere are weak positive
correlations between cholesterol and LDL levelshvipoprotein (a) levels, but they
are not statistically significant. TG and Creatsiavels demonstrate a weak negative
correlation with lipoprotein (a) levels, but it it significant. HDL levels show a
strong positive correlation with lipoprotein (ayéds, which is statistically significant
(p-value = 0.0080). HBALC levels have a weak negatiorrelation with lipoprotein

(a) levels, which is statistically significant (pdue = 0.0159).
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Graph 17: Scatter plot of HBA1C with lipoprotein ().
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The following table gives the comparison of lipagia (a) over comorbidities in

different groups.

Table 10: Comparison of lipoprotein (a) over comoridities in different groups.

Group-A

Group-B

Cardiovascular
atherosclerotic vascular
event Subgroup

Neurological

atherosclerotic vascular

event subgroup

No atherosclerotic
vascular event group

Variables
Mean + SD Mean + SD Mean + SD
p- p-
Median (Min, p-value Median (Min, | value | Median (Min, | value
Max) Max) Max)
57 +59.87 30.09 + 25.98 77.1£91.25
No
35.5 (7.59, 230 18 (4.36, 78) 59 (4.07, 421.8
|\[/)| 0.9999 0.3011 0.0035
54.38 + 53.97 56.93 £ 67.32 29.57 +£20.12
Yes
44 (4.24, 223) 24.2 (5, 210) 26.7 (2.44, 78.8
+
65.84+73.8 38.82 + 53.38 72.35 + 96.88
No
5.84 (4.24
H 3 235) ' 17 (4.36, 210) 35.5 (4.6, 421.8
T 0.9337 0.6029 0.1039
N
50.99 + 46.9 40.9+41.16 33.88+24.71
Yes
40 (6, 223) 27.1 (5, 159) 27 (2.44, 102)

Abbreviation: MW — Mann Whitney U test,

From Mann Whitney U test, it is observed that thésea statistically

significant difference in lipoprotein (a) levelstiveen those with and without DM in
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the no atherosclerotic vascular event group (pevatu 0.0035). However, no
significant differences are observed in the carasoular atherosclerotic vascular

event and neurological atherosclerotic vasculanesebgroups.

No significant differences are found in lipoproté#) levels between individuals with

and without HTN across all three groups.
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No

Yés
Diabetes mellitus

Graph 18: Mean plot of lipoprotein (a) over diabets mellitus in No

atherosclerotic event group.
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The following table gives the comparison of lipageia (a) over categories of CAD in

cardiovascular atherosclerotic vascular event samr

Tablell: Comparison of lipoprotein (a) over subgroups of CAD in

cardiovascular atherosclerotic vascular event subgroup.

CAD Mean + SD Median (Min, Max) | p-value
Single vessel disease¢  83.83+ 80.14 58.5 (6.00, 230.0)
Double vessel disease = 48.35+ 50.53 36.34 (27.06, 4.24)
0.6199
Triple vessel disease 43.72+ 41.96 25.35 (8.04, 147)
Normal 48.27+ 38.95 35.25 (10, 100)

Abbreviation: K — Kruskal Wallis test.

Individuals with single vessel disease have a nigmprotein (a) level of
83.83 + 80.14, those with double vessel disease hamean lipoprotein(a) level of
48.35 + 50.53, and those with triple vessel diséase a mean lipoprotein (a) level of
43.72 + 41.96. Additionally, individuals with norin@oronary arteries exhibit a mean
lipoprotein (a) level of 48.27 + 38.95. From Krukksallis test, it is observed that,
there is no statistically significant differences lipoprotein (a) levels among the

different categories of CAD (p-value = 0.6199).
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Graph 19: Mean plot of lipoprotein (a) over categoies of CAD in cardiovascular

atherosclerotic vascular event group.
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The following table gives the comparison of lipagia(a) over comorbidities in

different groups.

Table 12: Comparison of lipoprotein (a) over comordities in different groups.

Group-A Group-B
Cardiovascular Neurological
atherosclerotic atherosclerotic No atherosclerotic
vascular event vascular event vascular event group
Subgroup subgroup
Outcome
Mean = SD Mean = SD Mean + SD
p- p- p-
Median (Min, value Median (Min, value Median (Min, value
Max) Max) Max)
58.06+ 58.67 47.41+ 60.19
43.19+ 53.47
Alive | 39 84 (4.24, 33.6 (2.44,
18.5 (5, 210)
230) 421.8)
0.3948 0.8208 0.0454
38.74+ 36.63 32.33+ 23.86 11.4+10.92
Dead
31 (7.59, 100) 30 (4.36, 60.1 5.6 (4.6, 24)

Abbreviation: MW — Mann Whitney U test,

In No atherosclerotic vascular event group, irdlrals who are alive exhibit

a notably higher mean lipoprotein (a) level of 47#460.19 compared to those who

have deceased, with a mean level of 11.4 + 10.92h&r from Mann Whitney U test,

it is observed that, there is a statistically digant difference in lipoprotein (a) levels
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between individuals who are alive and those whaeldeceased (p-value = 0.0454).
Conversely, in the neurological atheroscleroticcudar event subgroup and the
Cardiovascular atherosclerotic vascular event suhgr there are no significant
differences in lipoprotein (a) levels between indidals who are alive and those who

are deceased (p-values = 0.8208 and 0.3948, resggrt
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Alive Death
Outcome

Graph 20: Mean plot of lipoprotein (a) over outcomen No atherosclerotic

vascular event group.
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The following table gives the comparison of lipajio (a) over gender in different

groups.

Table 13: Comparison of lipoprotein (a) over gendem different groups.

Group-A Group-B
Cardiovascular Neurological
atherosclerotic atherosclerotic No atherosclerotic
vascular event vascular event vascular event group
Subgroup subgroup
Gender
Mean + SD Mean + SD Mean + SD
p- p- p-
Median (Min, value Median (Min, value Median (Min, value
Max) Max) Max)
67.11+ 76.15 59.36+ 79.67
32.94+ 23.23
Female | 345367, 36 (2.44,
41 (5, 60)
223) 421.8)
0.7504 0.9113 0.0931
52.16+ 49.55 41.33+50.01
33.63+ 28.58
Male | 39 84 (4.24, 18.5 (4.36,
27 (4.07, 130)
230) 210)

Abbreviation: MW — Mann Whitney U test.

From Mann Whitney U test, it is observed that, ¢hare no significant

differences in lipoprotein (a) levels between feasahnd males in any of the groups

(p-values > 0.05).
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DISCUSSION

Our study involves comparison of different groupsliuding cardiovascular
atherosclerotic vascular event subgroup, neurcddgitherosclerotic vascular event
group and control group. The mean Lp(a) in our wtwds 48 + 55.76 and median
Lp(a) was 30 mg/ dL. Median Lipoprotein(a) in a ezanalysis conducted in Austria

was 11 mg/ dL which was low-to-normal value (72).

Lp(a) was found to be a more reliable indicatofusiire ASCVD occurrences
in individuals without prior ASCVD over a follow-ugf eleven years than in patients
with prior ASCVD in the sizable UK Biobank cohofthere were similar absolute
risk differences of 1.8% and 1.7%, for those indlidls without prior ASCVD and
those with prior ASVD. Nevertheless, risks betwegeater and lower primary

preventive groups were not compared in this sta@y. (

Furthermore, among over eight thousand participdndsn the general
population in Denmark, with up to seventeen yeam®ltow-up, 23% (P < 0.001) of
myocardial infarction events and 12% (P < 0.001)clfonic heart disease events
were correctly reclassified when Lp(a) levels we88th percentileX47 mg/dL). The
multivariable HRs for Ml and CHD were 2.0 (95% @l5-2.7) and 1.5 (95% CI:
1.3-1.8), respectively, when compared to those Veitter plasma lipoprotein (a)

levels (74).

In conclusion, the BiomarCaRE (Biomarkers for Cavdscular Risk
Assessment in Europe) project, which involved ofigy six thousand participants

from seven prospective study groups across Eurfmpmd that participants at the
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>90th percentile for Lp(a) (43.5 mg/dL) had the leghrates of major cardiovascular

and coronary events over a nine year follow-up).(75

Risk persists in individuals with elevated serurpdprotein(a) despite high-
intensity statin treatment, according to data ot#ld in the FOURIER (Further
Cardiovascular Outcomes Research with PCSK9 [ptepro convertase
subtilisin/kexin 9] Inhibition in Subjects with Blated Risk) as well as ODYSSEY
Outcomes (Evaluation of Cardiovascular OutcomeserAfan Acute Coronary

Syndrome During Treatment with Alirocumab) triaf$( 77).

Research indicates that Lp(a) predicts ASCVD inigigants of the same race
or ethnicity as well as in females relative to rsaé3, 78). Our study showed similar
results. In our study, gender was significantly oagged with occurrence of
atherosclerotic vascular events and no atheroserascular events (p=0.0044). It
revealed that while comparing White, South Asiard Black participants, as well as
female and male participants in the “Emerging Hisktors collaboration”, there was
a similarity in the strength of association of serillipoprotein (a) in predicting
ASCVD events across race or ethnicity (79). Whife0 mg/dL may be more
appropriate for White and Hispanic individuals, his been suggested that a
Lipoprotein(a) cutoff point of more than or equal 30 mg/dL should be used for
Black individuals to identify increased risk (8@Mevertheless, other studies have
suggested that varying thresholds should not beé beeause the proportional risk of

elevated Lp(a) does not vary considerably acrass oa ethnicity (81).

According to a study, those with DM who had Lp(eydls at or above the
90th percentile have a roughly two-fold higher ridkASCVD events. This suggests

that Lp(a) is a particularly good predictor of dakéscular atherosclerotic vascular
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events risk in this population which is contrary dar study (78). In our study,
diabetes mellitus was significantly associated ketwthe groups, that is, between the
atherosclerotic vascular events (cardiovascular ameurological) and no

atherosclerotic vascular events group (p=0.0183).

Patients on statin therapy and having elevategtigein(a) concentrations—
mostly those with values >50 mg/dL—have a markedhhgreased risk of
cardiovascular disease, according to a meta-asalydi Lp(a) and ASVD.
Conventional cardiovascular disease risk variabiese little bearing on the
connection with cardiovascular events. Very weakudl cross-sectional associations
between lipoprotein(a) and various risk variablepperted this observation even
more. Significantly, the hazard ratio for high Igotein(a) at baseline and while
taking statins were similar in size, indicatingttb&atin therapy may not significantly
alter lipoprotein(a)-mediated risk in people witlevated lipoprotein(a) levels. All
things considered, these datas imply that evenewtaking statins, patients with
elevated lipoprotein(a) concentrations roughly 2%% those with a history of
cardiovascular disease or a recommendation fomsta¢main significantly at risk

(72).

Our study did not show any association betweenkstrand Lp(a) levels.
Despite conflicting findings, lipoprotein (a) wakotight to be a risk factor for
ischemic stroke. A higher risk of ischemic strokaswinked to raised Lp(a) levels,
according to a meta-analysis (82). According toenblelian randomization research,
a 1-SD genetically reduced Lp(a) level was linkedt13% decreased risk of stroke
(83). According to recent research, Lp(a) may Hdisenct functions in various stroke

subtypes. Large artery atherosclerosis (LAA) strakes found to have substantially
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higher Lp(a) levels than the other four subtypesl, elevated Lp(a) levels were linked
to a significant burden of intracranial and exteadal vascular steno-occlusive
lesions, according to a prospective stroke registady conducted in Korea (84).
Furthermore, higher Lp(a) levels may increase thances of occurrence of large
vessel stroke but lower the risk of small vessebkst, according to a Mendelian

randomization analysis based on data from a lacgee SSWAS investigation (85).

An independent risk factor for ischemic stroke wi&overed to be elevated
Lp(a) in a recent meta-analysis included 90,904ividdals and 5029 stroke
occurrences (59). There has been little researcte d@m the relationship between

Lp(a) concentrations and the risk of a particusahemic stroke etiological subtype.

The work adds evidence of the causative relatigndbetween genetic
predicted Lp(a) concentrations and the risk ofesuit stroke and its subtypes using
MR analysis. Higher Lp(a) concentrations may rdfse risk of large artery stroke
while lowering the risk of small vessel stroke. §leould also help in explaining the
inconsistent findings from earlier research. Thejua correlation between Lp(a) and
both large artery stroke (positive association) amdall vessel stroke (inverse
association) may lead to inconsistent findings whknschemic stroke subtypes are

examined collectively in prior research (85).

High levels of Lp(a) may be an independent prediofcan increased risk of
stroke, mortality from vascular disease and deaimfall causes in men, but not in
women, according to the analysis of a sizable rekem elderly Americans. Our
results offer fresh, pertinent evidence of risloider males as well as thorough details
on the binary relationship between sex and Lp(ag Significance of Lipoprotein(a)

in the prognosis of vascular disease in older adalpopulation for whom the validity
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of several conventional risk factors has been questi and is clarified by this
prospective study. This study discovered a stragetation between Lipoprotein(a)
and atherosclerotic vascular events in men, withrisk magnitude that was

comparable to that observed in young individualearlier investigations (66).

Lp(a) has been linked to atherogenic, thrombogerascular inflammatory,
and antifibrinolytic properties. It is composed tbe glycoprotein Apo(a) and the
LDL-like core lipoprotein. Due to its structural mology with plasminogen and
resemblance to LDL, lipoprotein (a) stimulates adkelerotic stenosis and the
ischemic vascular events that follow (86). A higeerum Lp(a) is associated with a
higher risk of carotid plague burden and progregsiaccording to a different
previously published study that also demonstratesieady increase in Lp(a) level
with the amount of intracranial major artery stee®£37, 88). A study confirms that
the enhanced Lp(a) that was anticipated by genetassonly linked to a higher risk

of LAS.

In the cardiovascular atherosclerotic vascular €sahgroup, 88% of patients
are reported as alive, contrasting with 12% whoehdeceased. The neurological
atherosclerotic vascular event subgroup shows 7D#atients alive, with a higher
mortality rate of 30%. Remarkably, the no athermsatic vascular event group
exhibits a substantially higher survival rate, wath.16% of patients alive and only
4.84% succumbed. From Chi square test, it is oksethat there is a significant
difference in the distribution of outcome of patgnver groups (p=0.0025). Berman
AN et al showed 21% increased hazard of MACE (majdverse cardiovascular
events) with increasing Lp(a). Myocardial infarctjocoronary revascularization,

ischemic stroke, and cardiovascular death wereifgigntly associated among
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individuals with history of ASCVD. Higher Lp(a) hadcreased risk of cardiovascular
death (p<0.001). Higher Lp(a) is also had highsk of development of ischemic

stroke (p=0.016) (89).

Higher Lp(a) level was significantly associated hwithyperlipidemia
(p<0.001). Median values of HDL, LDL, TG and TC we46 (37-56.5), 97 (74-
123.5), 173 (145-203.3), and 115 (81-166) respelstivThese were statistically
significant between ASCVD and non-ASCVD groups (89) our study, TC, TG,
LDL and HDL mean values were 140.66 + 45.54, 131 91.57, 85.78 + 41.7 and
37.79 £ 15.23 respectively. There was no statisigmificance among lipid profile

and the groups in our study. Similar results werenfl in a comparative study. (90).

Serum Lp(a) is largely stable throughout an indreiks life and is determined
by genetics. Modifications in lifestyle and tradital lipid-lowering treatments don't
seem to be able to lower elevated Lp(a) levelshds been established that
inflammation and oxidative stress are key factors the development of

atherosclerosis and thrombosis (89).

There are various limitations in our study. Lessample size was included in
the study. Follow-up data of the study participamése not available. One important
strength of this study is, it included a contrabgp and compared the results with the

other two groups.
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Limitations of the Studx

LIMITATIONS

1. Lesser sample size was included in the study.

2. Our study was a cross-sectional study, not a prospective study and hence no
follow up of study participants were done

3. Single center study
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Conclusion

CONCLUSION

= |n our study we reported a high lipoprotein (@) in 51.4% study participants.
High lipoprotein (a) levels were seen in 56% study participants in
cardiovascular atherosclerotic event subgroup, 43.33% study participants in
neurological atherosclerotic vascular event subgroup and 51.61% in no
atherosclerotic event group.

= Qur study demonstrated that a higher serum lipoprotein (a) is not associated
with higher risk of development of atherosclerotic vascular eventsin elderly.

= Qur study we also noted :

1. In the no atherosclerotic vascular event group HDL level showed a
strong postive correlation with lipoprotein (a) levels and also a weak
negative correlation between HBA1C and lipoprotein(a) levels.

2. Statistically significant correlation of lipoprotein (a) levels and
prevalence of diabetesin no atherosclerotic vascular event group.

3. Inthe no atherosclerotic vascular event group the indivduals who were
alive exhibit a notably high lipoprotein a levels, and this correlation
was satistically significant. This also supports our study that high
lipoprotein (@) levels are not asscociated with higher risk of
atherosclerotic vascular eventsin elderly (age >65years).

» Therefore our study concludes that Lipoprotein (2) may not be used to infer
any clinical significance nor may have a role to play as a risk factor for

atherosclerotic vascular eventsin elderly (age >65 years)
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Summary

SUMMARY

In our study we aimed to estimate and correlate the clinical significance of
lipoprotein (a) as a risk factor of atherosclerotic vascular events in elderly in a

yearlong cross-sectional study in atertiary care centre in Karnataka

142 study participants included in the study were divided into 2 groups
atherosclerotic vascular event group (include 2 subgroups Cardiovascular
Atherosclerotic vascular event subgroup and Neurological atherosclerotic vascular
event subgroup) and no atherosclerotic vascular event group. We excluded those with

active infections, neoplasia, renal dysfunction, hepatic dysfunctions.

Detailed history and examination were done on the day of enrolment into the
study. Fasting Blood sample was withdrawn from each study participant for serum

lipoprotein (a), serum HDL, LDL, total cholesteroal, triglycerides, HBA1C, creatinine.

A total of 142 study participants were included in the study. Majority of study
participants were male (n=96, 67.6%). The mean age of the study participants was

71.63 years.

The following study variables like age, gender, comorbidities, addictions,
mortality, serum lipoprotein (a), serum HDL, LDL, total cholesterol, triglycerides,
HBA1C, creatinine were compared across the study groups and also serum lipoprotein
(a) was correlated and compared with all the other study variables. The lipoprotein (a)
level in the cardiovascular atherosclerotic event subgroup was also compared and

correlated with the types of coronary artery disease on coronary angiography.
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Summary

A high lipoprotein (a) in 51.4% study participants. High lipoprotein (a) levels
were seen in 56% study participants in cardiovascular atherosclerotic vascular event
subgroup, 43.33% study participants in neurological atherosclerotic vascular event

subgroup and 51.61% in no atherosclerotic vascular event group .

Our study demonstrated that a higher levels of lipoprotein (a) may not be associated

with higher risk of development of atheroclerotic vascular eventsin elderly.

Our study also noted:

1. In the no atherosclerotic event group HDL level showed a strong postive
correlation with lipoprotein (@) levels and also a weak negative correlation
between HBA1C and lipoprotein(a) levels.

2. Statistically significant correlation of lipoprotein (a) levels and prevalence of
diabetesin no athreosclerotic event group.

3. In the no atherosclerotic vascular event group the indivduals who were alive
exhibit a notably high lipoprotein a levels and this correlation was statistically
significant. This also supports our study that high lipoprotein (a) levels may
not be asscociated with higher risk of atherosclerotic vascular events in elderly

(age >65years).

Therefore our study concludes that Lipoprotein (a) may not infer any clinical
significance nor may not have any role to play as a risk factor for atherosclerotic

vascular eventsin elderly (age >65 years).
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Annexures

ANNEXURE-I

INFORMED CONSENT

Title Of Research Study:

“Estimation and correlation of clinical significaa of lipoprotein (a) as a risk factor of
atherosclerotic vascular events in elderly: A OmaiYCross-sectional Study in KLE’s

Dr Prabhakar Kore hospital and Medical Researchr€eBelagavi”.

Principal Investigator:

Guide:

Introduction and Purpose:

To estimate and correlate the clinical significamédipoprotein (a) as a risk

factor for atherosclerotic vascular events in dider

Procedure

If you agree to be part of the research study, wdlibe asked the relevant
history and will be subjected to relevant cliniexlamination and investigations. You

will also have to give blood samples for the neagsmvestigations.

Risk and Benefits:

The only risk and possible discomfort you might igetvhile taking blood from
your arm for the investigations. It may cause swgllpain, redness (rarely happens) at
the site from where the blood is drawn. You may lenefit by these investigations,

but you will be part of this study which is goirglie useful to others in the future.
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Alternatives:

Taking part in this study is voluntary. You may oke not to take part in this

study.

If you decide to take part you can later changer yound and withdraw from
the study. Your decision will not change the présenfuture health care or other
services that you receive. The study doctor or spomay stop your participation in
this study at any time. If you choose not to taket jn the study, you will receive the

standard treatment for patients with your condition

Privacy and Confidentiality:

All information collected about you during the cseirof this study will be kept
confidential to the extent permitted by law. Thelemumbers will identify you in this
research record. Information from this study maybblished but your identity will be

confidential in any publication.

Institution / Sponsor’s policy:

Does not apply to this research

Financial incentives for participation:

You will not be paid / offered any gifts /incents/éor participating in the study.

Authorization to publish the results:

The results of the study would be forwarded toKh& University, Belgaum as

part of requirement towards the completion of M@@e, review and publishing
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In case of the queries during study or in future ya may contact following

persons:
Dr Dr.
MD (General Medicine) Post Graduate Student,
Professor of General Medicine and | Department Of General Medicing,
Unit Chief. JNMC, Belagavi.
Jawabharlal Nehru Medical 9422644631.
College, Belagavi

Dr.
Chairman,
College Ethical Dissertation
Research Committee
J. N. Medical. College
Nehru Nagar, Belagavi 590010
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ANNEXURE-II

PROFORMA

Estimation and correlation of clinical significanaklipoprotein(a) as a risk factor of
atherosclerotic vascular event in elderly: A ne &¥€aoss Sections in KLE's Dr.

Prabhakar Kore hospital and Medical Research Celd&iagavi.

Case No.

Name

IP No.

Age

Se»

Addres:

Occupation

Complaints at
Presentation

Past Histor

Family History

Personal Histol

Treatment History
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Vitals:

Temperature

Pulse

Respiratory rate

Blood Pressure

Physical Examination:

Pallor

Icterus

Lymphadenopathy

Cyanosis

Clubbing

Edema
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Systemic Examination:

C.V.S

R.S

C.N.S

Per Abdome

Investigations:

Serum Lipoprotein (a)

Serum LDL Cholesterol

Serum HDL Cholesterol

Serum Triacylglycerol

Serum Total Cholestel

RandomPlasma Glucos

Serum Creatinine

HBA1C

Troponin-T
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Risk Factors:

Hypertension

Type-1/Type-2 Diabetes Mellitus

Ischemic Heart Disease

History of stroke or Transiel
ischemic attack

Chronic Obstructive Pulmona
Disease

History of Cancer

Family History of Stroke for
Myocardial Infarction

Former/Current Smoking

Alcohol Consumptio

Body Mass Inde

Additional Investigations:

2D Echocardiography

Coronary Angiography

MRI/CT Brain Plain Screening

Treatment Give

Page 95



Annexures

ANNEXURE Il (MASTER CHART)

13May> 039eG0} JjoyodJe eap 9Y €T ot 8T SOt 79 9EY S3YNZI3S DILVINOLINASAWOLOINVYD| /89 0€
3JNISSIYIINODIA d/S HAS TVLIIYYIOYOdW3ILOLNOYS
1 IWMI 3V TVWOSAXOYVd ‘WSO8 AYYNOWINd

d1l0yodje yieap STt 99°0 8€ 00T ozt 0ST ST WA Z 3dAL ‘NLH "JWOYANAS AYVTING3N TVH3LYT LHOIN[ /S8 67

ou e 76 860 6€ 10T T€T [233 6ST NQ Z3dAL ‘NLH ‘YILLVN ILHM| W/Z8 82
1VILLY08NS VLIV LHOIY “IVLNOYS LHOIY NI LO¥V4NI 3LNJVENS

3unjows * Yyieap €01 S80 oy vLT 9z1 [Z43 vSs NG T 3dAL ‘NLH ‘NOILYWYO4SNVYL[ W/pL ’z
JI9VHYYOW3IH HLIM L1OYV4NI IVHOJINILOLIIYYJOLNOYS 1431

ou Yieap 9's €T €€ [433 €1 LT S WSIQIOYAHLOJAH NIH ‘SLOYVANI ¥YNNOVT I1dILINW| /0L 9z

ou anje Ly 80 o€ ott 533 [733 [543 HOYV JILYOV NI SN8WOYHL|  3/09 54
ONILYO4 “IV.1318Vd TYHOdW3L TVLNOYS NI SLO¥VANI ONOSW3 31dILINN

ou e s9 850 oz i A3 [3 L0'S VINIdOLADO8NONHL|  W/8L vZ
‘1O¥V3NI TV.LIdIDD0 LI¥VANI ¥V 1138343D LHOIY 3LNJV

ou ane 78 €V ov 29 90T 61 S8l NLH| W/s8 €2
‘W0Z3dAL'03318 SNWVIVHL 1431 ‘S1O¥V4NI DN08IN3 31NVENS 31dILINN

ou ane 8L 61T 6€ €T 143 0z o1z ¥21d d/S GHI ‘Wa|  W/s9 43
7 3dAL ‘NOI93Y 1V.31¥Vd YOIYILSOd LHOIY NI LOYVANI D083 3LNIV|

Bujows ‘ wsijoyod|e yieap 9y €E'T [32 00T PET 091 0S ‘INDQ’AYOLIYYIL VOV'VId VO LHOIY| /8L 12

a1joyodfe e 69 j353 [ 621 [543 8T [323 NLH'WQ'SISWIL3NIH ‘NOISN12J0 VI 1431 ‘LOY¥VANI SNOJIW3H LHOIY| /S8 0z

Bupows “dijoyodje yieap [ [0 [43 3 [433 6L 109 AHLYdOINDIAVY¥AI0d| W/ZL 6T
3LNDV ‘422 ‘%SZ 43 GHI 410 ‘LOYV4NI ¥v1138343D 1/8

Jamayd 037eqo} ane St 8L°0 s 8€T Wi 11z 8L NLH ‘NOISN1220|  W/SL 8T
VO LHOIY ‘ISV3SIA AYILYY ALLOYVD /8’ INOYLS DINIHISI 3LNDV|

ou €5 17T 09 z8 06 €91 S'ST LD¥V4NI VOW 1431 JI9VHYYOW3H NON 31noV[  W/18 LT

ou 8Y L60 ozt €€1 O€T ozt vZ'9 ‘NIH “(ASWvd| W/zv 9T
TVIOV4 NINT L3317 HLIM SISTYVAINIH 1Y) 3XOYLS JIW3HISI INILNOd 31NV

ou v'S 1T vS v9 78 671 v°0T LOYVANI IVINOYS LHON|  W/6L ST

1amMayd 023eq0} 8's S60 7 9€T 61 ST S YAV ‘98D d/S AL-GHI ‘J¥IHASINIH| W/L9 2
/8 NI LO¥VANI D083 31dILINIAL HLIM YId LHOIY NI 1O¥V4NI 31NDVENS

ou Yieap 52 160 0€ O€T 87 vz 09 ‘NLH ‘GIHSYILVM VId VO NI LO¥VANI ILNDVYIJAH|  4/59 €1

ou e [ £9°0 oy 821 (11 191 S 1DYV4NI A¥OLI¥Y3L VOW LHOIY'NLIH'NOISNINYVA'VILNIW3A|  W/69 [43

2lloyodje ‘Bupows yeap 8'S 60'T 1€ 9L ot [§43 9T waz| w/se 33
3dAL'1D3443 SSY HLIM 39VHYOW3H TYHOdW3LOLIIYYJOLNOY 1431

Jamayd 027eqo} yeap [ 80T 9€ (8 9L 8€T [3 NLH'1SI¥YY DVIQYYD d/S GHI ‘DINOYHD| W/6L ot
NO 31NJV) 1O¥V4NI TV OdIN3L-0LdIDD0-0LI¥Vd YOI¥3LSOd LY IO¥VT

loyodje AN €L v8°0 LE 811 €L 081 S WA Z 3dAL" NLH “1O¥VANI ¥v11383430 L3431 W/9L 6

ou ENg S9 YT 9€ 333 80T 6ST €1 WQZ 3dAL ‘NLHA¥OLIY3L]  W/6L 8
VOW NI 3801 IVANOY 1431 NI LYOV3NI DI108IN3 T¥I041LINN

Jamayd 039eqo} 3Ny v's L0'T vE 0S (8 101 [ 98V d/S QHI O9ILY3A INGTZ 3dAL ‘NLH LO¥VINI T¥IILY0D8NS VOW 1431  W/69 L

ou B L's 87T or 0L [72 [Z43 0L N.H “LOY¥VINI AYOLIYYIL VOW L1431 HLIM ¥3Q¥0SIa 3¥NZ13s|  W/zL 9

ou 3NV SY £9°0 9€ 1L 95T 88 9 3NOYLS ¥VT1383¥3D LHON[  3/49 S

Bupjows Y L8 990 ov 6€T 00T 20z v ‘NIH ‘WQZ 3dAL ‘'V1VIOvY|  3/59 v
VYNOY0D NV 3801 1V.ANOYS LHOIY NI LOYV3NI YYNNIVI I1dILINN

ou ANV 9 290 [ ozt OET 00T €87 ¥30¥0SIA 3¥NZI3S VILNIW3AQ'VAD LNIYYNI3Y SISIYVAIWIH 1331 /99 €

ou ENg v'S 8TT 8¢ vzT 6L 9 81 SILIQYYI0AN3 IAILIIANI ‘NOILYIWYOISNVYHL DIOVHYOWIH| /59 [3
HLIM LOYVNI D083 AYOLI¥YIL VOW 1431 31NJVNS'81d 010

d1l0yodje ANy 9's vL0 6€ 96 78 15T 29 NLH “ 1D¥V4ANI VO LHOIN| /9 T

suoRIPPY awonno JTVEH 1v3¥d 1aH a1 o1 SI10HD (e) 1 SISONOVIA ELY ON¥S

(v-dnoug) dnoabgns jJuana JejnaseA 213043|9s0ayje [eaibojoinaN

Page 96



Annexures

©35€Q03 anie] or 99T 90T 53 i €91 €TT 668 35V35I0 13553A 318N00 -GV | 35V3510 13553A 318N00 -GVD IW3LSN -GHI| /0L 05
104osje “Bupows weap[ €5 6650 90T vE EE3 96T | s6r TS 35V3SI0 135S3A 318NOA -OVD W0 Z3dAL3SVISIO| W/EL 6v
13553A 318000 -QVD 98V 1504’ ¥LS HLIM Q3SATO8WOUHL IWAY IWMI -SDV |
©35€q0) 60T 700 ¥80 (3 (33 [233 €2 3 S3MYNOYOD 1VIQHVDId3 IVINHON W0 Z 3dALNIH IW3IN-GHI| /29 8Y
ou S 690 071 6€ 8V 0ST oLt 69°€V 35V3510 13553A 31ONIS -OVD NAH "35V3510 13553A 319NIS-QVD ‘888D HUM IWMV G3AT0AI-SOV|  W/Z9 Ly
ou| ane| s o 0 3 69 86 w7t 1533 35V3SIQ AYILYV AYVNOY¥OD QNN WQZ 3dAL 3
‘NLH ‘ALISISO QISHOW ‘IWOYANAS VINAV d331S JALLINYLSEO ‘VNIONY T18VLSNN
ou ToT 700 SL0 [ 88 00T | 88t oLt 35V3510 13553A J1ONIS -OVD WG Z 3dAL 'N1H “35V3SI0 13553A 319NIS GVD 'VNIONV 318VISNN-GHI Sv
Bupows 85 200 980 3 Ea3 SET VLT 686 35V3510 13553A 31d 141 -QVD SILIYHLYV QIOLVINNIHY “3SV3SIA 135S3A 31dI¥L -OVD “(2102) ¥vIOLd 150d -GHI (3
ou e 9 00 90 9z 43 €Vl 19T SE 35V3510 13553A 31d141 -GV NIH 'WQZ 3dAL'35V3510 135S3A 31dI¥L-QVDIW TVHILVIOHILNY-QHI 3
Bupows joyodye weap[ 25 €70 90 [ [ 16 v6 198 35V35I0 13553A 318N0A -OVD NAH 35V3510 13553A 318000 'YNIONY 318VISNN-GHI (23
ou anel 99 990 T ov [ oot ut 91z 35V3510 135534 318N0C-GYD|  VAD G10°35V3SI 13553A 318N0G-GVD 'LOTD WDIdV AT HLIM INMV GIAT0AISV 3
035€q0} anie] sot 9L0 90T 6€ otT 1zt 991 91T 35v3510 13553A J1ONIS -OVD NLH'3SV3510 13553A 31dIYL -GVD VNIONV 318V.LS DINOHD -GHI oy
Bupjows ‘joyode 8L SO0 YT T vE 76 88T | 0ST i3 35V3SI0 13553A J1ONIS -OVD WQZ 3dAL 'N1H'35V3SI0 135S3A 319NIS-QVD IWILSN-GHI 6E
©35€G0} 9 53 0 (3 I3 €% | 8 (A3 35v3510 13553A 31ONIS -OVD 13553A 319NIS-GVOND018 L¥VIH 3131dWOD HLIM INMI 3ATOAI-GHI (3
jouoie 9 10 EET 9y 08 S6 Syl 3 35V3S10 13553A J1ONIS -OVD 3sv3sia I3
135S3A J19NIS-QVD ‘(35N33134 HUM GISATOSINOYHL)INMY IAISNIIXI-SIV
R S a3 87 3 Tor | o8 v08 35V35I0 13553A 318000 -OVD WQZ 3dAL'NLH'3SV3510 13553A 318N00-QVD “IW3LSN -GHI 3
Bupous s vL0 oy L9 65 61T 67 3SV3SI0 135S3A 318N0A-AVD WOZ 3dAL “3SV3SIO 135S3A 318N0A-QVD'IWILSN -OHI SE
Bupows joyosfe EX3 €60 8 9¢ 78 SL 616 S3IVNOYOD TVIGHVDId3 IVWHON "Hd8'VAD G10°'NLH'WAZ 3dAL£00Z) ¥O1d d/S-OHI vE
ou S6 0T 33 9€¢ 8L €6 L6 35V3510 13553A 31d 141 -QVD +OVS8H 'N1H 031v¥31300V'35V3SIA 13553A 31dI¥1-OVD IWIISN-QHI €€
Buimay> 035€G03 €S 171 (3 66 90C SvT 0€C 35V3510 13553A 31ONIS -OVD NOLLN3L43dAH ‘IW TIVM YOI¥3LNV G3AT0A3-GHI (3
©35€q03 "04ode A3 9T [ (33 (a3 €T 65L 35v3510 13553A 318N00-GYD NLH ‘353510 13553A 318N00 -GV VIWIHDSI 3181DNANI 404 +LWL-GHI TE
©55€G03 88 990 12 733 v9 viZ 781 35V3510 13553A 31d 141 -OVD NLH'35V3510 13553A 31dI8L -QVD VIW3HISI 318IDNANI 403 +LNL -OHI [3
ou S9 180 Lz vy o1s | €8t vy 3SV3S10 13SS3A 31dI¥L -QVD WSIQIOYAHLOJAH “3SV3SI0 13SS3A 31dI¥L -QVD QHI 62
Fupows S 9T Sv 001 88 | oSt S'SE 35v3SI0 31553A J1ONIS -OVD WA Z 3dALNIH'GAS-GVD IWMV-SOV * GV OL VDLd d/S-QHI (3
©33€q03 TS T 3 1T v8 08 9 35V35I0 13553A 318N0A -OVD NLH3SV3SI0 13553A 318000 7
QYD ‘ISVNINOLJIYLS HLIM SISATOBWOYHL d/S INMV-IWOYANAS AYYNOY 0D 31NDV
1oyoje Ae] oY 9TT 3 €9 681 ZsT S€9 35v3510 13553A J1ONIS -OVD 35V3SIa 31SS3A J1ONIS AV ‘(3SV1d3 13 HLIM OISATOBWONHL) INMY-QHI|  W/99 92
ou e TS T 3 88 [233 8TT 9 35V3SIQ 135S3A 318N0A-AVD Wa| w/se ST
T 3dAL “35V3SI0 135S3A 318N0Q -GVD ‘VIW3IHISI 318IDNANI ¥O4 3AILSOd LWL-GHI
Bupows S5 701 6€ 88 11z 00Z 62 35V3510 '3553A 318N00 -GVD 35V3510 VHIAOYL3Y "35V3SIA 13553A 318N00 -OVD ‘IW3LSN -GHI| W/TZ vZ
©33€q0} 8 80T vE 18 00T (33 €T 35V3SIQ 13553A 318N0A -AVD SILIOVHJOS3| W/69 €
XN1434'Hd8'WAZ 3dAL‘ISV3SIA 135SIA 318N0Q AV ‘VNIONY 318V.S JINOYHD -GHI
Bupows anjE 85 60T 3 60T 80€ 9LT 678 35V3510 13553A 31d 141 -QVD WOZ 3dAL "SIS\IOBWOUHL d/S INMI-SOV| W/S9 [£3
oyode weap 66 ZE0 9 08 0zt 00T 05 avd AW NLH ‘GVD Q1IN VIW3HISI 318IDNANI JAILISOd IWL|  3/Z¢ 1z
ou e S8 780 [3 €9 OET [333 43 35V3510 13553A 318N00 -OVD NLH '35V3510 13553A 318N0G-0VD 'IWMI G3AT10A3 -QHI| W/ZL 0z
Bupiows joqoofe N Y 60 3 [ zst | ser 3 35V3510 13553A 31d14L -QVD SNWIVIVHL 1331 NI LD¥VANI 3VNNDVT DJINOYHD 11 40 38N 1OV NOISSIYdWO0D | W/08 61
3903M'NLH'WG Z 3dAL ‘VIW3YLVNOJAH-AHLVAOTVHAIINI JIT08VIIW ‘QHI
©023eqoyBupjows ‘oyode|  yieap 9 990 760 65 VL 08 6vT 7T 35V3510 135S3A 31dINL -QVD 35V3SIQ 135S3A 31dI¥L QYD “ISYNINOLJIYLS HLIM SISA\TOBIWOUHL d/S IW| W/b8 8T
TIVM HOILNY IAISNILX3 HLIM (8T0Z) ¥DLd 1SO-IWOYANAS AYYNOYOD 31NDV|
ou e S8 00 70T 95 (3 89 | sir 9 35v3510 13553A 31ONIS -OVD WAZ3dAL'NIH'VOLd d/S-QHI| W/9¢L A3
Fup|ows [0yolE aAIjE 79 €00 9z T I3 79 68 (333 9¢ 35V3510 13553A 319NIS QVD HJ8'NLH ‘OV1 WYWIXOYd (1202Z) VO1d d/S-QHI| W/9L 9T
Ioyodre e 53 00 180 (3 VL <8 533 T 35V3SI0 13553A 318N0A -OVD N1H '35V35I0 13553A 318N00 -GV 'VIW3HDSI 3181DNANI ¥O4 3AILSOd LWL-GHI|  W/69 ST
ou e EXZ Sb0 8T [£3 33 60T | sst 8T VDU X371 TVWHON "IN3LVd IN31S V1 QIN -GV NIH IN3LVd INILS QV1| W/SZ VT
QIW -QVD ‘VNIONY 318VASNN HLIM (TT0Z)aV1 OL ONIINILS HLIM VOLd 1SOd -GHI
Buimay> 035eqo} anje €6 1T 7T 9z I3 621 68 SS 35v3510 13553A 31ONIS -OVD WQZ 3dAL "NIH'3SV3SIA 135S3A 319NIS -QVD ‘(¥10Z) VO1d d/S-OHI| W/99 €T
Bupows e 60T T 0T ov [ [ oLt 3 35V3510 13553A 31d 1L -QVD WQaZ 3dAL'NIH3SY3SIa]  3/59 (33
13553A 318000 -QVD ‘8881 HLIM VNIONY 318VISNN ‘(v10Z)vDLd d/S-QHI
Ioyodje e 16 (a3 9§ 091 TET [ 8T 35V3510 13553A 318N0A AVD A Z 3dAL'3SV3SIA 13553A 318N0A -GVD IWMV G3AT0AI-GHI Tt
1o4odje anje 99 a3 vZ 06 <81 ST 79 35v3510 13553A 319NIS -OVD NAHWQZ 3dAL "3SV3SI0 13553A 319NIS-OVD IWMY G3AT0A3 -OHI ot
ou e 8L 90T 53 €8 zot | 9st 63 35V3SI0 13553A 318N0A-35V3SIA A¥3 LHY AYVNOHOD Hd8'WAZ 3dAL'NLHISV3SIA 135SIA 318N0A-QVD 'VNIONV 318VISNN-GHI 6
Bupous e 98 160 [ 00T 06 0zt 0z 3SV3S10 13SS3A 31800 WGOZ 3dAL'NLH'3SVISIO 13SS3A 318N00-0vO IWILSN-SOV| 8
Bupyows ‘joyoe|  qieap 9L 80T (3 8 Ss | oer 00T 35V3S10 13553A 31dI8L-OWD | %0Z 33 SOV 'NLH 'WQ Z 3d1 'GAL-QVD 'GHI Z
Bupows e €S 9zt SE 3 8 Sot 3 35V3510 13553A 31d1¥L -GYD| QY1 IVINIXO¥d ANV TWO OL IN3LS VD1d d/S GAL-GYD 'NLH 'WQAZ3dAL ‘Gd0D ‘GHI 9
104o3(e 3 00 VO (23 9 oot | 68 00T S3MYNOYOD 1VIQYVDId3 IVIWHON NLH'VNIONV 318VISNN-GHI S
022eq0} 9'S 99T vET 9€ 8 vl 9T et 3SV3SIA 13SS3A uz_x».nh._ 3ISV3SI 135S3A 31dI¥L -V 'NOLLOYVINI VIGYVIOAW TIVM ¥OI¥IINI-OHI v
10403[e “Bunows TL 00 980 i3 96 Sot 8vT ot avo a1 NAH ‘35V3510 13553A 319NIS -GVD 'VNIONV 318VISNN-GHI €
ou 53 630 880 oY €6 00T | €St 18 35V3SIQ AYILYV AYVNON¥OD Q1IN 35V3510 13553A 319NIS-QVD TN ISN-SOV| i3
ou 9 o €0°T I3 9 08 vIT 79 35V3510 13553A 31 1-35V3SIQ A¥I LYV AYVNOHOD (1d0D'WAZ 3dAL “3SV3SIA 31SSIA 31d 1Y 1-QVD "TWOYANAS AYVNOHOD 31NDV| T
SUORIIPPY Qwonno | JTIVEH | 1d0¥L | 1v3¥d 1aH 1 o1 SI10HD a1 AHVYOOIONY AYVNOYOD SISONOVIQ oV ON ¥S

(v-dnois) dnoiBgns JuaAa JejnoseA 913043|9S0J3YJe Je|ndSeAoIpied

Page 97



Group-B-No atherosclerotic vascular events (Control Group)

Annexures

SRNO AGE DIAGNOSIS LP(a) | CHOLES| TG |LDL|HDL| CREAT | HBA1C| TSH | Outcome Addictions

1 73/M | TYPE 2 DM, NEUROGENIC BLADDER 53 107 198/ 53| 14| 113 10 34 alive |no

2 74/M__|TYPE DM, 27 150 | 74|96 39| 094 69 |224| alive [alcohol

3 66/M [TYPE2 DM, HTN 65 149 195/ 90| 20 | 0.99 7 19 alive |no

4 67/M__|UNCONTROLLED TYPE 2DM 5 276 (806|107 18 | 1.06 | 13.7 | 2.24 alive |no

5 72/F  |GRADE B OESOPHAGITIS WITH GASTRIC EROSIONS 190 199 67 |135[ 51 | 0.22 6 2.66 alive  [tobacco chewer

6 75/M | HTN, TYPE 2 DM, VASULITIS 54 142 |107| 88| 33 | 1.01 7.6 | 0.66 alive |alcohol

7 72/F |HYPOTHYROIDISM, ANEMIA 30 145 70| 65| 40 | 1.08 55 [107 alive  [no

8 84/M__|TYPE 2DM. HTN 58 166 69199 53| 1.08 9.3 2.5 alive |no
TYPE 2DM, HTN ,S/P AORTIC VALVE REPLACEMENT I/V/O SEVERE

9 70/M__|SCLEROTIC AORTIC STENOSIS 43 160 |112/93| 45| 09 6.3 6.4 alive |no

10 82/F TYPE 2DM, HTN 36 104 76140 49| 1.04 85 [084 alive  [no

11 72/F |UNCONTROLLED TYPE 2DM, HTN, NON PROLIFERATIVE DIABETIC 7 109 125/ 61| 23 | 0.97 128 |1.77 alive |no
PERIPHERAL ARTERY DISEASE (ARCH OF AORTA LEFT AXILLARY

12 68/F _|ARTERY THROMBOSIS) 421.8 146 92|75[53| 06 6.4 2.2 alive [NO

13 74/F | DIABETIC NEUROPATHY, TYPE 2DM, HTN 27 141 135/ 93| 21 0.7 7.8 | 0.69 alive |no

14 66/M__|HTN ,COSTOCONDRITIS 102 147 1190| 69| 40 | 0.79 54 |0.79 alive [no

15 83/M | TYPE 2DM, HTN,CHOLELITHIASIS 45 134 63| 71| 50| 1.06 8 3.66 alive |no

16 96/M HTN, TYPE 2 DM 130 91 70| 38| 19| 0.99 5.2 2.7 alive |alcohol

17 66/F [TYPE2 DM 30 220 [107/157| 42 | 0.88 6 35 alive |no

18 65/M _[TYPE 2DM, OHA INDUCED HYPOGLYCEMIA, HTN 10.2 212 71| 88| 38| 074 4.5 4.5 alive  |no
IATROGENIC CUSHINGS SYNDROME, PERICARDIAL EFFUSION,

19 72/F __|RAYNAUDS PHENOMENON, 115 135 |100| 85| 40 | 0.67 S 3.5 alive  [no

20 70/M__|ANEMIA, TYPE 2 DM, HYPERTHYROIDISM 38.1 202 [124|138| 42 | 0.85 7.8 [033 alive  [no

21 72/F _|POSTURAL HYPOTENSION 76.3 194 |243|114| 44 | 055 53 |263 alive |no

22 68/M HTN, TYPE 2 DM 16.9 161 |121]115| 31 | 0.66 8.6 35 alive [no

23 76/M__|TYPE 2 DM, HTN, HYPOTHYROISDM 25 90 62| 45| 40 | 0.85 7.6 | 10.6 alive |no

24 74/M _ |HTN, HYPERTENSIVE RETINOPATHY, TYPE 2DM 4.48 95 51|40| 42 | 1.36 7.6 | 1.06 alive  |no

25 75/M _ |RIGHT LL DVT,LEFT TOE ULCER TYPE 2 DM,HTN,FACIAL NERVE PALSY 114 72 70]31| 25| 043 7.7 _|0.98 alive |no

26 77/M HYPONATREMIA, SEIZURE DISORDER,HTN,ANEMIA,DM 4.6 98 145/ 81| 35| 1.01 10.9 |1.77 alive |alcohol

27 70/M _|SEVERE ANEMIA, HCV+, TYPE 2 DM 10.6 98 145/100f 39 | 1.04 104 | 0.63| death |alcohol

28 66/F | ANEMIA, TYPE 2DM 21 249 [394/128| 42 | 0.49 88 [278| alive |no

29 90/F _|HYPERTENSIVE URGENCY, HYPOTHYROIDISM,HYPERTENSION 5.6 160 |110| 78| 40 | 0.97 53 [10.7| death |no

30 65/M | UNCONTROLLED TYPE 2 DM,HTN 14 113|185/ 47| 22| 075 | 14.7 | 25 alive _|smoking alcohol

31 66/M __|TYPE 2DM, HTN, SEIZURE DISORDER 29 130 721 77| 41| 092 9.2 35 alive [no

32 85/M | TYPE 2DM, HTN, HYPERTENSIVE RETINOPATHY 10.8 71 148/108| 31 | 0.63 7.8 3.6 alive |no

33 65/M__[HTN, TYPE 20M 7.2 94 |84f90f40f 104 7 4 alive _|no

34 72/F _|HTN,RHEUMATOID ARTHRITIS 10 100 120/ 90 30| 04 5.4 35 alive [no

35 82/M__|HTN, TYPE 2DM, DIABETIC NEURPATHY 23 128 |102| 65| 38 | 1.05 6.5 2.6 alive |no

36 78/M __|HYPOTHYROIDISM, HTN, UNCONTROLLED TYPE 2DM 33.6 130 80| 73( 35| 133 15 3.6 alive |no

37 68/M__|HTN EMERGENCY 39 195 |332| 96| 33 | 091 61 | 45 alive [no

38 75/M | COPD, SEVERE PAH, HTN 4.07 153 |100| 68 | 40 | 0.81 5.5 3 alive  [SMOKING

39 66/M __[BRONCHIAL ASTHAMA 12.3 100 86| 72| 40| 1.04 S 3.6 alive |no

40 67/M__|UNCNTROLLED TYPE 2 DM WITH PIVD, DIABETIC GASTROPATHY 35.5 169 |403|112| 29 | 0.64 | 11.7 [ 143 alive  |smoking

41 68/F _[HTN,TYPE 2 DM 29 130 |230| 70| 40 | 0.99 78 |35 alive [no
COPD, OBSTRUCTIVE SLEEP APNEA,HTN, HYPOTHYROIDISM,

42 65/M_|METABOLIC SYNDROME 55 117 85|91 23 | 049 6.2 25 alive  |smoking, alcohol

43 65/F |ACHALASIA CARDIA S/P PNEUMATIC DIALATATION, HTN 60 151 70| 85| 40 | 1.02 5.9 |0.66 alive [no

44 65/F |TYPE 2 DM, HTN 23 120 77| 60| 40 | 0.65 7.7 3.6 alive |tobacco chewer
LEFT LOWER LIMB NON HEALING ULCER, ACUTE EXACERBATION OF

45 71/F  |COPD, TYPE 2DM,HTN 244 216 [168/103) 30 [ 0.73 7.7 0.3 alive |alcohol. Tobacco

46 65/F | TYPE 2 DM, TRIGGER FINGER 25 141 1120/ 94| 41| 0.75 63 [3.12 alive |no

47 94/F |NSAIDS INDUCED GASTRITIS, HTN, OSTEOARTHRITIS 60 102 59|52| 40 1 57 [178 alive  [no

48 65/M __|TYPE 2 DM, HTN 25 145 |234| 92| 38 | 117 6 196| alive [no
RHEUMATOID ARTHRITIS, IATROGENIC CUSHINGS SECONDARY TO

49 70/F __|STEROIDS, STEROID INDUCED HYPERGLYCEMIA, 59 213 [119/168| 40 | 0.59 6.6 |0.61 alive  [no
UNCONTROLLED TYPE 2 DM WITH MODERATE NPDR,
HYPERTENSION WITH GRADE 2 HYPERTENSIVE RETINOPATHY WITH

50 73/F __|DYSTHYMIA 124 231 [412]142] 32 1 143 |0.83 alive |no

51 81/F [TYPE 2DM HTN 36 124 |100| 80| 40 | 1.02 89 |[189 alive |no

52 72/M _ |HYPERTENSIVE URGENCY, TYPE 2DM 22.45 109 |114| 80| 42 | 0.98 75 [333 alive [no

53 66/M | DIMORPHIC ANEMIA SECONDARY TO VITAMIN B 12 DEFIENCY 67 120 |112| 88| 40 | 0.85 56 |3.66 alive [no

54 68/F _[IRON DEFIENCY ANEMIA, TYPE 2DM HTN 26.7 139 |106| 98| 36 | 0.54 8 2.29 alive |no
HYPERPARATHYROIDISM SECONDARY TO SEVERE VIT D

55 77/F | DEFICIENCY,HTN,TYPE 2 DM 56 120 |100| 78 | 35 1 6.8 |4.09 alive |no

56 70/F HYPOTHYROIDISM, HTN, TYPE 2DM 70 132|135/ 89| 29| 1.15 6.5 |13.7 alive |no

57 74/M__|COPD, TYPE 2 DM, HTN 66 86 79|46 32| 1.02 77 |15 alive _[alcohol.smoking

58 76/M __[RHO 52+ MIXED CONNECTIVE TISSUE DISORDER 34 120 197/ 76| 36 | 1.04 6 2.38 alive _|alcohol, smoking

59 80/M__|TYPE 2DM, HTN 32 134 100/ 88| 38 1 8 33 alive |no

60 77/F HYPOTHYROIDISM, HTN 21 156 |107| 79| 40 | 0.87 4.6 10 alive |no

61 67/M _[TYE2 DM, BPH 34 108 |100( 80| 38 | 0.77 10 3.7 ALIVE |no

62 72/F _|HTN, TYPE 2 DM 40 177 102/ 90| 41 | 0.88 11 4 alive |no
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