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ABSTRACT 

INTRODUCTION 

Lipoprotein (a) was identified as a variant of low-density lipoprotein (LDL) 40 years 

ago. Lipoprotein (a) consists of one LDL particle containing apoB-100 and one 

molecule of a large, highly polymorphic glycoprotein known as apo (a). The study 

aimed to evaluate and correlate the clinical significance of lipoprotein (a) as a risk 

factor for atherosclerotic vascular events in the elderly population. 

METHODOLOGY 

This cross-sectional study was conducted among patients admitted in a tertiary care 

hospital from January 1st to December 31st 2023 for over a period of 1 year. 142 study 

participants included in the study were divided into 2 groups atherosclerotic vascular 

event group (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. 

Blood sample in fasting was withdrawn from all the study participants for serum 

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

RESULTS 

Among 142 study participants in the study, majority of study participants were male 

(n=96, 67.6%). The mean age was 71.63 years. High lipoprotein (a) levels noted  in 

51.41% study participants. High Lp(a) levels were seen in 56% study participants in 
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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 showed that increased levels of lipoprotein (a) may not be 

associated with higher risk of development of atheroclerotic vascular events in 

elderly. 

CONCLUSION 

Our study concludes that Lipoprotein (a) may not be used to infer any clinical 

significance nor may have any role to play as a risk factor for atherosclerotic vascular 

events in elderly (age >65 years). 
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INTRODUCTION 

Lipoprotein and its composition 

Lipoprotein (a), identified as a type of low-density lipoprotein (LDL) 40 years 

ago, is composed of a single LDL particle containing apoB-100 and a large, highly 

polymorphic glycoprotein known as apo(a). A distinctive feature of apo(a) is the 

presence of loop-like structures called kringles. These kringle domains are triple-loop 

structures stabilized by three internal disulfide bonds and are also found in other 

coagulation factors, including plasminogen (PLG), prothrombin, urokinase, and 

tissue-type plasminogen activators. Liver also produces apoprotein (a). The 

hepatocyte cell membranes are where they are also constructed. LPA gene controls 

the major locus of Lp(a) concentration. Lp(a) plasma concentrations are highly 

heritable. 

Plasma levels of Lp(a) exhibit significant individual variability, far surpassing 

that of other plasma lipoprotein components. Generally, African individuals have 

Lp(a) plasma levels that are 2 to 3 times higher than those of European and most 

Asian populations. The population’s levels of Lp(a) are often rather variable due to 

the polymorphisms in the LPA gene (3). They span from less than one mg/dl and up 

to 1000 mg/ dl. The serum lipoprotein (a) levels up to 30mgdl are taken to be normal. 

Patients of Asian and White racial backgrounds tend to have lower average Lp(a) 

levels than those of African origin (3). Lipoprotein (a) value of more than 50 mg/dL 

are indicative of a higher risk of heart disease in patients (4). Prevalence of 

individuals with reduced Lp(a) increases or mild-moderate cases increases during the 
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routine screening. Lp(a) more than 30 and less than 50 has not demonstrated any 

development of risk of stroke or heart diseases (5).  

 

Figure 1: Lipoprotein A Structure 

Pathophysiology 

It is a well-studied known risk indicator for atherosclerosis, CAD, stroke, 

thrombosis, and aortic stenosis. Elevated levels of Lp(a) have been linked to stroke 

and cardiovascular disease (6). This has been linked to this lipoprotein’s thrombotic 

and atherosclerotic characteristics. Generally speaking, lipoprotein(a) promotes 

thrombosis and atherosclerosis. Because of the way it is structured, Lp(a) causes less 
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fibrinolysis. More specifically, plasminogen and tissue plasminogen activator (TPA) 

share structural similarities with apolipoprotein(a) (Figure 2).  

This enables to contend with plasminogen over the special binding 

location, disrupting its functionality, decreasing fibrinolysis. Lp(a) also promotes 

thrombogenesis by elevating plasminogen activator inhibitor-1 (7). Due to its ability 

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

atherosclerosis. 

 

Figure 2: Pathogenesis of Lp (a) 

Moreover, it adheres to macrophages causing foam cells to develop. 

Atherosclerotic plaques eventually accumulate cholesterol as a result of this process. 

The role of Lp(a) in wound healing has been proposed as one idea (8). On the other 
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hand, individuals with markedly lower Lp(a) levels do not appear to be linked to any 

long-term health risks.  

Screening  

Serum blood tests is the screening method for Lp(a). Main goal for testing 

Lp(a) is to further identify those who are more likely to develop cardiovascular 

disease. When there is a substantial family history of early atherosclerotic 

cardiovascular disease (ASCVD) in first-degree relatives, a personal history of 

premature ASCVD, and severe primary hyperlipidemia, the NLA advises Lp(a) be 

taken into consideration for screening. Additionally, for people in the borderline 

ASCVD risk category, the NLA suggests screening for serum lipoprotein (a) levels to 

facilitate the process of collaborative decision-making regarding statin therapy (9). 

There are no formal screening recommendations for Lp(a) from the American College 

of Cardiology or the American Heart Association (10). Lp(a) screening is generally 

advised based on criteria established by the European Atherosclerosis Society which 

includes individuals having more than or equal to ten percent of ten-year risk of CVD, 

a personal history of early CVD, and recurrent CVD while receiving statin 

medication. Lp(a) screening is also indicated by familial hypercholesterolemia, high 

lipoprotein(a) levels, and a family history of early cardiovascular disease. It is 

generally advised by the European Society of Cardiology that individuals have Lp(a) 

screened at least once in their lifetime (1).  
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Epidemiology  

Stroke is the second leading cause of death globally. Stroke is the third leading 

cause of disability in the world. A total of 12.2 million cases of incidence of stroke 

happens every year. And 6.6 million deaths globally happened in 2019 due to stroke 

(12). Incidence (cumulative incidence) of stroke range was 105 to 152 per 1,00,000 

persons per year in India. The crude prevalence of stroke was 44.29 to 559 per 

1,00,000 persons per year across India (13). Prevalence of Myocardial infarction 

among geriatric (above 60 years) population was estimated as 3.8% (14). 

Cardiovascular death is the leading cause of death in India. It is responsible for 26.6% 

of deaths in India and 13.6% of disability-adjusted life years. Most common cause of 

cardiovascular death is myocardial infarction (15). Cardiovascular events are the 

leading cause of death in the world. In 2019, 17.9 million people lost life due to 

cardiovascular events which contributes 32% of the deaths globally (16).  

Recommendations need to be improved and recommendations specifically for 

elderly group has to be developed. This area is still understudied and needs further 

evaluation. This study helps us to understand the association of lipoprotein (a) and 

atherosclerotic vascular events especially in the elderly population and whether a 

raised lipoprotein (a) is a risk factor for these events. This study facilitated the 

evaluation of whether commonly recognized risk factors for atherosclerotic vascular 

diseases, such as lipoprotein (a), LDL, HDL, and total cholesterol, differ based on 

gender and age. Additionally, it contributes to our understanding of the 

pathophysiological role of lipoprotein (a) in elderly populations, particularly among 

healthy elderly. 
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AIMS AND OBJECTIVE 

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

factor of atherosclerotic vascular events in elderly. 
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REVIEW OF LITERATURE 

Lp (a) Structure 

Lipoprotein (a) is identified as a form of low-density lipoprotein (LDL) 40 

years ago. It has apolipoprotein (a), which is attached to apolipoprotein B100, and is 

structurally a variation of LDL. These two are known to cause coronary artery 

diseases (17) (Figure 2). There is only one disulfide bridge connecting these two 

components. The hepatocyte cell membranes are where they are constructed. The 

plasma concentrations of the apolipoprotein (a) isoform and Lp (a) are inversely 

correlated. The LPA gene's varying amount of Kringle IV repeats causes the isoform 

variation. The fluctuating amounts of Lp(a) observed in the general population are 

caused by variations in Kringle units. Lesser Kringle repeats generally result in low  

serum Lp(a) levels. Additionally, endoplasmic reticulum's intracellular accumulation 

of apolipoprotein (a) precursor increases with the size of the protein's isoforms. In 

1963, Kåre Berg made the discovery of Lp(a) in human serum while researching 

variations in LDL antigenicity. Additional analysis of Lp(a) revealed that it is made 

up of an LDL that is covalently attached to an unusual protein known as apo(a). 

Previous research has demonstrated that there can be anywhere between 12 and 51 

Kringle 4 (KIV) domains, resulting in 34 distinct apo(a) isoform sizes. Moreover, 

there are ten different types (KIV types 1–10) inside the repeating KIV domain. All of 

these types are in a single copy, with exception of KIV type 2, which appears in 

varied quantities. Apolipoprotein of LDL and apo(a) were demonstrated to be 

dissociated from LDL by reducing agents, suggesting the presence of a di-sulphide 

bond between the two molecules (2). Research has demonstrated that apo(a)Cys4057 

and apoBCys4326 are connected via a disulfide link (18, 19 and 20). In electron 
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microscope research, it revealed that apo(a) has been encased around the LDL 

molecule, indicating that the apoB and apoA have numerous interactions. Numerous 

investigations found apo(A) binds with apoB without sharing the electrons or the 

reverse were observed (22). While a few of these interactions might develop after 

Lp(a) is assembled to stabilize the structure, others might be engaged in Lp(a) 

assembly.  

 

Figure 3: Lipoprotein (a) in thrombosis and atherosclerosis 
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Lp (a) Assembly 

Most evidence points to extracellular Lp(a) assembly, either at the surface of 

hepatocytes or in circulation. However,studies in humans have provided some support 

for intracellular assembly (23). Over the past ten years, research has shown that Lp(a) 

is put together in two steps, with apo(a) and apoB engaging in noncovalent 

interactions before the di-sulphide bond among apo(a)Cys4057 and apoBCys4326 

forms (17, 24). The first non-covalent contact may involve the lysine interaction 

apoprotein (a) and residues of lysine in apoprotein B accordance with experiment 

demonstrating that lysine analogues interfere with Lp(a) assembly (25). Additional 

evidence supporting this has been provided by mutagenesis studies that show 

impaired lipoprotein (a) following loss of binding of lysine in apo(a) KIV types 6–8 

(26). KIV 7 and 8, but not 6 are required for effective assembly of Lp(a) according to 

a recently published study which utilizes single point mutations to alter the lysing 

bonding sites in KIV (27). Multiple reports have indicated that apoprotein B 

sequences can bind to apoprotein (a) noncovalently. According to Becker et al., this 

noncovalent interaction between an apoprotein B 18 segment and apoprotein A is 

facilitated by an apoprotein B lysine residue located at the N-terminus, specifically 

apoBLys680. (28). The non-covalent reaction with apoprotein A has also been linked 

to regions in the C-terminal part of apoprotein B. Tests utilizing apoprotein B 

molecules revealed an area crucial for effective Lp(a) assembly, situated among 

apoprotein B 95 which contains four thousand three hundred and thirty amino acids, 

apoprotein B 97 with four thousand three hundred and ninety-seven amino acids (29). 

A 21-amino acid sequence with 4 lysine residues at position which suggested possible 

binding site of Lp(A) was found after the apoB4330 to 4397 region was further 
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characterized. It has been demonstrated that a peptide covering this sequence can bind 

apoprotein A and prevent lipoprotein A production in vitro (30).  

In transgenic mice showing full-length apoB mutant, mutations in lysine 

residues within the apoprotein B 4372 to B 4392 region disrupt Lp(a) assembly (31). 

The collective research indicates that lipoprotein (a) assembly is complex, requiring 

multiple interactions between apo(a) and apoprotein B for proper association before 

forming the disulfide bond. Future investigations in this area may identify new targets 

for developing lipoprotein (a)-lowering drugs by pinpointing same aminoacid 

interactions among apoprotein A, apoprotein B crucial for lipoprotein (a) assembly. 

Recent elucidations of the crystal structures of certain apoprotein A KIV domain will 

undoubtedly aid in this endeavor. 

Lp (a) Metabolism  

Metabolic fate of this molecule found to be difficult despite years of 

investigation. Initially, it is thought that lipoprotein (a) was eliminated by the receptor 

of low-density lipoprotein due to its resemblance to LDL. This theory has been 

validated by certain investigations on patients with familial hypercholesterolemia 

(FH) who have mutant LDLRs, which demonstrate the study participants with familial 

hypercholesterolemia have greater levels of lipoprotein (a) than the non-familial 

hypercholesterolemia participants (32, 33). Contrary to these findings, an in-vivo 

kinetic analysis in individuals with FH revealed receptor of LDL is unnecessary for 

degradation of Lp(A) (34). Research on animals suggests that the receptor of low-

density lipoprotein plays a part in the uptake of Lp(a) since mice that overexpress the 

receptor of low-density lipoprotein gene have higher Lp(a) clearance, while rabbits 

with LDLR gene deficiencies have higher Lp(a) levels (35).  
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Significant clinical trials demonstrating that statins do not affect Lp(a) levels provide 

substantial evidence against the involvement of the LDLR in Lp(a) clearance (36). In 

case, LDLR had a significant role in the removal of Lp(a), statins, which increase 

LDLR gene expression, would be expected to effectively lower Lp(a) levels. 

Furthermore, there is limited in vitro evidence supporting the binding of Lp(a) to 

LDLR, as cell culture studies show that lipoprotein (a) has low affinity for the LDLR 

(37). Based on animal research, the liver seems to be the primary location of Lp(a) 

metabolism, but there are  reports of modest buildup in the muscle and spleen as well 

(38). While the kidney is not the primary pathway for Lp(a) catabolism, low levels of 

apo(a) have been detected in human urine, indicating that the kidney may possibly be 

involved in Lp(a) clearance (39). While cell culture studies showed interactions 

between lipoprotein (a) and other LDLR  like megalin/gp330 and VLDL receptors, 

their physiological importance remains uncertain. Recently, Kostner et al. identified 

an asialoglycoprotein receptor (ASGPR) which binds and internalizes Lp(a) and is 

highly expressed in the liver (40). ASGPR-knockout mice and hedgehogs have been 

used in a number of in vivo studies that imply this receptor may be key mechanism in 

hepatic uptake of lipoprotein (a) (41). 

Risk factor for CVD  

Elevated lipoprotein (a) were shown in numerous large clinical trials to be a 

distinct risk factor for the development of cardiovascular disease (42, and 43). Based 

on a meta-analysis of 5436 participants with coronary heart disease (CHD) from 27 

prospective studies, individuals in the highest third of Lp(a) levels had a 70% greater 

risk of developing CHD compared to those in the lowest third (44). The cut-off point 

of 30 mg/L is commonly cited as the threshold where Lp(a) becomes a risk factor. In 
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the majority of big cardiovascular investigations, Lp(a) was found to be a small risk 

variable, with the probability ratio for those over the cut-off level being 

approximately 2. However, additional studies indicate that the presence of other risk 

factors, such as elevated LDL or low HDL cholesterol levels, increases the risk of 

developing coronary heart disease (CHD) in individuals with elevated Lp(a) levels 

(45). This remains applicable even when thrombotic conditions like Factor V Leiden, 

protein C deficiency, and antithrombin III insufficiency coexist with elevated levels of 

Lp(a) (46). 

 

Figure 4: Cardiovascular complications of Lp (a) 
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Figure 5: Buildup of Lp (a) in blood vessels 

Several studies have observed the accumulation of Lp(a) in the arteries of 

individuals with atherosclerosis, among those with elevated Lp(a) and those with 

heart faliure. The aorta (47), coronary (48), cerebral (49), and peripheral arteries (50) 

have all been shown to exhibit immunohistochemical staining for Lp(a), with the 

degree of atherosclerosis associated with the relative quantity of Lp(a) deposition. 

Research conducted on rabbits has also shown that administered human Lp(a) 

accumulates in atherosclerotic and balloon-damaged arteries (51). The binding 

capacity of apo(a) for extracellular matrix proteins is probably what keeps Lp(a) in 

the artery wall (52) (Figure 6).  
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Figure 6: Lipoprotein (a) and cardiovascular diseases 

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

extracellular matrix which envelops cells, altering these sites decreases Lp(a) 

deposition in the vascular wall (53). Both whole and fragmented apo (a) can be 

deposited with Lp(a). It is probable that elastases or metalloproteinases released by 

cells in the artery walls cleave proteins to generate apo(a) fragments (54). Following 

deposition, both intact Lp(a) and apo(a) fragments can initiate various biological 

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

Figure 9). 
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Figure 7: Role of Lp (a) in CVD 

 

 

Figure 8: Impact of Lp (a) 
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Figure 9: Lp (a) and cardiac diseases 

Diagnosis of Lp(a) 

One method of screening for Lp(a) is a serum blood test. The main goal of 

Lp(a) screening is to find those who are more likely to develop cardiovascular 

disease. Current expert recommendations on testing for elevated levels of lipoprotein 

(a) are diverse. The National Lipid Association (NLA) suggests considering Lp(a) 

testing for individuals with severe primary hyperlipidemia, a history of premature 

atherosclerotic cardiovascular disease, or a significant family history of the condition 

among first-degree relatives. NLA also recommends considering Lp(a) testing to 
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support shared decision-making on statin therapy for those in the risk category for 

borderline atherosclerotic cardiovascular disease. There are no formal Lp(a) screening 

guidelines from the American College of Cardiology or the American Heart 

Association. Guidelines from Canada suggest screening everyone for Lp(a). The 

circumstances in which screening for Lp(a) is usually recommended are outlined in 

guidelines that have been issued by the European Atherosclerosis Society (EAS). 

Patients meeting specific criteria, including a history of premature CVD, recurrent 

cardiovascular events despite statin therapy, and a 10-year cardiovascular disease risk 

of ≥10%, should undergo Lp(a) screening. People with elevated lipoprotein (a), 

familial hypercholesterolemia, and a family history of CVD are additionally 

recommended to get screened. European Society of Cardiology (ESC), advised the 

individuals to undergo lipoprotein (a) testing minimum once during their lifetime (5) 

(Figure 10). 

 

Figure 10: Screening for Lp (a) 
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To quantify Lp(a), multiple kinds of immunoassays are utilized, including the 

enzyme-linked immunosorbent assay, immunoturbidometric, and 

immunonephelometric tests. All of these assays involve polyclonal antibodies from 

different animal species, with the exception of ELISA. Direct-binding, sandwich-type 

ELISAs that are available generally incorporate both monoclonal and polyclonal 

antibodies. The structural variability of lipoprotein (a) resulting from apo(a) size 

heterogeneity has a major impact on the accurate determination of lipoprotein (a) in 

human plasma. Amount of repetitive antigenic determinants present in different 

lipoprotein (a) molecules varies, and size of the apo(a) particle affects how sensitive 

the antibodies are to these repeated epitopes. Because of this, immunoassays that 

employ polyclonal or monoclonal antibodies that specifically target Kringle IV type 2 

epitopes will typically overestimate the apo(a) concentration in samples with larger 

apo(a) and underestimate the apo(a) concentration in samples with smaller apo(a) 

relative to the apo(a) in the assay calibrator. To overcome these difficulties, scientists 

have created isoform-independent assays that seek to quantify Lp(a) precisely while 

excluding the influence of apo(a) size polymorphism. For instance, an ELISA that 

precisely measures Lp(a) without considering the effects of apo(a) size polymorphism 

have been developed using a monoclonal antibody (a-40) that targets distinct epitope 

found in KIV 9 of apo(a). To summarize, the fluctuating antibody immunoreactivity 

towards distinct apo(a) size isoforms which leads to imprecise quantification of Lp(a) 

levels, potentially causing an overestimation or underestimation of the actual values. 

This emphasizes how crucial it is to interpret Lp(a) results using standardized assays 

and considering the effects of apo(a) size variation (5). 
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The accuracy of the results may be impacted by the use of aspirin, ethanol, 

niacin supplements, and oral estrogen supplements. The length of time that a person 

should cease taking drugs or supplements that can affect the findings of a Lp(a) 

analysis can vary. You should adhere to the detailed instructions supplied by the 

testing laboratory (5). 

Lp(a) is commonly tested in mg/dL, but because of the significant inter-

individual size variation brought on by Kringle IV type 2, it is preferably assessed in 

nmol/L. The range of desired and ideal Lp(a) test results is less than 14 mg/dL. >50 

mg/dL is the highest risk range. Individuals who have a Lp(a) between 14 and 30 

mg/dL are categorized as borderline risk, whereas those who have a Lp(a) between 31 

and 50 mg/dL are high risk. Because Lp(a) particles contain low-density lipoprotein 

particles, Lp(a) levels directly influence serum low-density lipoprotein levels. 

Lipoprotein-X (LpX) levels are often presented as a separate result in laboratory 

testing for Lp(a). Elevated levels, are linked to hyper viscosity syndromes and 

cholestasis. Given that Lp(a) is genetically transmitted, screening should be 

undertaken for children whose parents have high levels of Lp(a); in contrast, reverse 

cascade screening should be considered when a child has an elevated level of Lp(a) 

(5).  

A study done in Japanese population by Kario K showed a close association 

between Lp(a) as an acute phase reactant in old Japanese. Subjects with higher level 

may develop cardiovascular disease later in life, whereas healthy old individuals may 

develop vascular disease later in life, whereas the remaining healthy old individuals 

have lower Lp(a) (55).  
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A study published by K Heinimann showed that the Lp(a) concentration did 

not differ between male and female. Higher value of Lp(a) was associated with the 

history of MI and anticoagulant medication. There is low statistical significance of 

low Lp(a) and regular intake of vitamin pills. Results confirm the association of 

longer life and low Lp(a) concentration which are longer extent independent of 

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

A study done by Hulya Cicek showed that for middle aged men elevated Lp(a) 

is an independent risk factor for premature CAD and importance of Lp(a) as a risk 

factor appears to decrease with age. The data suggests that 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 patients admitted for acute 

cerebral ischemia were followed up for a period of minimum 1.5 years. The study 

aimed to understand whether Lp(a) is a prognostic factor in high-risk individuals with 

acute ischemic stroke. Increased Lp (a) was reported in 35% of the study population 

with cerebral ischemia. Lp(a) and stroke severity or occurrence of vascular events 

were not significantly associated in the study.  

A meta-analysis was conducted to assess the link among Lp(a) and ischemic 

stroke risk from 20 relevant studies. The findings indicate that elevated Lp(a) is 

independently associated with an increased risk of ischemic stroke. This suggests that 

higher values of lipoprotein(a) show increased likelihood of experiencing ischemic 

stroke, highlighting its role as an independent risk factor in this context (59).  
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Another meta-analysis tried to understand whether Lipoprotein(a) is a stroke 

risk factor. In this meta-analysis, 31 studies were included based on the inclusion and 

exclusion criteria. Among case-control studies included in above metanalysis, 

unadjusted mean Lp(a) was elevated in patients with stroke. In nested case-control 

studies Lp (a) was not a risk factor for occurrence of stroke. According to prospective 

cohort studies, patients in the highest quartile of the Lp(a) distribution had incident 

strokes more frequently than patients in the lowest quartile. This meta-analysis 

concluded that elevated Lp(a) as a risk factor for incidence of stroke (60).  

Compared to coronary artery disease (CAD), the role of Lp(a) as a risk factor 

for stroke is less firmly established, and findings from multiple major population-

based cohort studies on stroke were inconsistent. However, a recent systematic review 

and meta-analysis, encompassing seven studies involving 871 cases of intracerebral 

hemorrhage and 41 studies involving 7,874 patients with ischemic stroke, 

demonstrated a strong association between elevated Lp(a) levels and the risk of 

ischemic stroke compared to controls. Furthermore, the analysis revealed significant 

correlations between Lp(a) levels and both the likelihood of intracerebral hemorrhage 

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

A study conducted in the United States examined Lp(a) as a risk factor for 

ischemic stroke with consideration for racial differences. The research involved 

30,239 adults aged 45 and older, both Black and White, recruited between 2003 and 

2007 as part of the REGARDS (Reasons for Geographic and Racial Differences in 

Stroke) project, which investigates stroke mortality variations across races and 

regions. Using an immunonephelometric technique, researchers assessed baseline 

Lp(a) levels in 572 incident ischemic stroke cases and a random sample of 967 
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participants from the cohort. Cox proportional hazards models, stratified by race and 

gender, were employed to calculate stroke hazard ratios based on baseline Lp(a) 

quartiles adjusted for age, sex, and other stroke risk factors. The study found that 

being in the highest Lp(a) quartile compared to the lowest was moderately associated 

with ischemic stroke. Specifically, the HR was 1.14 for White individuals and 1.96 

(95% CI, 1.10–3.46) for Black individuals, with a p-value for interaction of 0.12. 

Although men had lower Lp(a) levels than women, the study showed no gender 

difference in association between lipoprotein (a) and stroke risk. The study concluded 

that Lp(a) is indeed a risk factor for ischemic stroke (62).  

A study conducted in Denmark investigated the link between Lp (a) and 

stroke. This research included over ten thousand participants from the “Copenhagen 

City Heart Study” and 49,699 participants from the Copenhagen General Population 

Study, all of whom had measurements of plasma Lp(a), LPA Kringle-IV type 2 

number of repeats, and LPA rs10455872. After adjusting for multiple variables, the 

study found that individuals with lipoprotein(a) levels above 93 mg/dl (>199 nmol/L; 

96th to 100th percentile) had a significantly higher risk of ischemic stroke compared 

to those with levels below 10 mg/dl (<18 nmol/L; first to 50th percentile), with a 

multivariable-adjusted hazard ratio of 1.60 (95% CI: 1.24 to 2.05). Observational 

analyses also showed that higher levels of lipoprotein(a) were associated with 

increased genetic causal risk ratios for LPA Kringle-IV type 2 number of repeats and 

LPA rs10455872 with hazard ratio of 1.2 and 1.27 respectively. Additionally, every 

50 mg/dl (105 nmol/L) increase in lipoprotein(a) level was associated with a 

multivariable-adjusted hazard ratio of 1.20 (95% CI: 1.13 to 1.28) for ischemic stroke.  

Among individuals over 70 years of age who smoke regularly and have hypertension 

along with elevated lipoprotein(a) levels (>93 mg/dl; 96th to 100th percentile), the 
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absolute 10-year risk of ischemic stroke was highest at 17%. Risk estimates from the 

Copenhagen City Heart Study showed a similar trend, although statistical significance 

was not reached. The study concluded that elevated plasma levels of lipoprotein (a) 

are linked to a higher risk of ischemic stroke, as demonstrated by both observational 

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

Northern Manhattan study done showed that elevated Lp(a) levels are 

significantly and independently associated with increased risk, suggesting that Lp(a) 

is a risk factor for ischemic stroke across White, Black and Hispanic race/ethinic 

groups. Lp(a) levels >30mg/dl is associated with almost a 2-fold increase in ischemic 

stroke. Limitations in the study include small sample size, the processing time from 

taking the blood sample and processing the sample was 1- 2 weeks which may 

hamper the reliable measurements because of instability of the low molecular weight 

isoforms, measurement performed after the stroke may not accurately reflect its 

pretest value and also the study design (64).  

According to G. Baggio's study on Lipoprotein(a) and lipid profile in healthy 

individuals, it was found that the lipoprotein(a) value didn’t change significantly 

across different age groups. Interestingly, one fourth of the study participants showed 

elevated lipoprotein (a) values despite not experiencing any atherosclerotic events. 

Unlike younger and older individuals, group with higher lipoprotein (a) also exhibited 

elevated levels of IL6, suggesting that genetic regulation of Lp(a) may weaken with 

age, while variables like chronic inflammation could influence its levels. The study 

identified some limitations, notably that median and mean log serum Lp(a) levels did 

not show age-related changes. Additionally, a significant proportion of healthy 

centenarians had Lp(a) levels that placed them at risk for atherosclerosis and its 
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complications. These findings challenge the notion that Lp(a) is solely an independent 

risk factor for atherosclerotic vascular events. To further explore these findings, 

longitudinal studies are necessary to determine if study participants with increased 

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

A prospective study that was published in the New England Journal of Medicine 

revealed that an elevated level of lipoprotein (a), which is an independent predictor of 

stroke, death from vascular disease, and mortality from all causes, was present in 

males but not in women. The information is consistent with using Lp(A) levels to 

forecast older men’s risk of occurrences. This study has several limitations- Firstly, 

the analysis of lipoprotein(a) outcomes may differ based on age, race, and ethnic 

background. Secondly, the study data was restricted to individuals aged 65 years and 

older, predominantly of white ethnicity, thus the findings may not generalize to the 

broader population. Another limitation is that the study was primarily planned in 

assessing risk for vascular disease, not mortality, and as such, it may not adequately 

control for various factors that could influence mortality outcomes (66).  

Lipid profile and Lp(a) 

A study conducted in Pakistan to ascertain the local population's serum 

lipoprotein(a) levels, as well as the drug's reaction to lipoprotein(a) and its correlation 

with other lipid profile factors. The Pak-Emirates Military Hospital and Army 

Medical College in Rawalpindi, Pakistan hosted the cross-sectional analytical study 

from March 2018 to March 2019. The study's participants were divided into three 

groups: group I consisted of healthy controls, group II consisted of people with 

hyperlipidemia who were not taking medication, and group III consisted of diagnosed 

cases of hyperlipidemia who were receiving statin therapy. For the purpose of 
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estimating lipoprotein(a) and lipid profile, the samples were analyzed using an 

automated chemistry analyzer and an enzyme-linked immunosorbent assay. Thirty of 

the ninety subjects (30.3%) (mean age 43±5 years) were divided into the three groups. 

There were notable differences between the groups in terms of mean body mass 

index, total cholesterol, triglycerides, and low-density lipoprotein. The amount of 

lipoprotein(a) showed a statistically positive correlation with low-density lipoprotein 

but no correlation with statins. It was discovered that lipoprotein(a) was elevated even 

in the absence of dyslipidemia, and statin medication was found to controversially 

raise lipoprotein(a).Lp(a) may also be viewed as a separate risk factor for every 

known consequence of hyperlipidemia. (67). The study aimed to determine 

associations  between clinical features and dyslipidemias in Pakistani patients with 

T2DM by analyzing Lp(a) values. 68 patients from Pakistan confirmed with T2DM 

and 40 healthy individuals, fasting blood samples were analyzed for levels of Lp(a), 

TC, TG, LDL, HDL, glucose, and HbA1c. The results showed that diabetic patients 

had markedly elevated levels of Lp(a) compared to the control group. Age, BMI, 

SBP, DBP and fasting hyperglycemia did not correlate with Lp(a). The relationship 

between BMI and SBP and DBP was positive. A noteworthy positive association was 

observed among Lp(a),TC and LDL. There was no discernible relationship between 

Lp(A), HDL, TG, HbA1c. It was concluded from this study that serum Lp(a) levels 

are positively correlated with serum total and LDL-c levels and are significantly 

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

A study conducted among children between age 5 and 18 in Germany to 

evaluate whether Lp (a) levels are affected by BMI. It was conducted among 248 

children with obesity and 264 healthy children. The median Lp(a) was 9.7 mg/dL. 

There was no significance between BMI and Lp(a). However, Lp(a) in youth may be 

beneficial to identify increased lifetime risk of ASCVD (69).  

 

Figure 11: Association between Lp(a) and ASCVD 

In CVD risk in Young Finns Study, 95 out of the 3596 patients (2.7%) 

recruited as children were diagnosed with ASCVD. The median age at diagnosis was 

47. Levels of Lp(a) measured among youth aged 9 to 24 years were found to be 

associated with adult ASCVD and carotid intima-media thickness. Data from BHS 

(Bogalusa Heart Study) involving White participants was used to replicate these 

findings from the YFS. The BHS data included measurements of Lp(a) during youth 

(ages 8–17 years) and adult ASCVD events (15 cases and 572 controls) in 587 

individuals. Cox proportional hazard regression analysis was employed to conduct the 
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assessments. According to the YFS results, individuals exposed to high levels of 

Lp(a) as children, with a value of 30mg/dl or more, has approximately twice the risk 

of developing adult ASCVD compared to those with lower levels. Lipoprotein (a), 

LDL, BMI, and smoking are identified as independent risk factors associated with 

youth that increase the risk of developing adult ASCVD. In the BHS (Bogalusa Heart 

Study), White individuals exposed to high Lp(a) levels had a 2.5-fold higher chance 

of developing adult ASCVD compared to those not exposed, after adjusting for age 

and sex. This risk remained consistent even after accounting for LDL and BMI. The 

pooled analysis using a multivariable model showed that individuals exposed to raised 

Lipoprotein(a) levels were twice as likely to develop adult ASCVD compared to those 

with lower levels, regardless of cohort or pooled data. However, statistical 

significance was not found in Lp(a) levels in adolescence and adult carotid artery 

thickness. Elevated Lp(a) levels during adults represent significant risk factor for 

future ASCVD development (70).  

Treatment and management of Lp(a) 

A number of medications have been shown to possibly significantly lower 

plasma Lp(a).  Elevated Lp(a) may be regarded as a risk factor to begin statin 

medication for primary prevention in individuals with intermediate risk, which is 

defined as a cardiovascular disease risk of 7.5–20% determined using the 

Framingham risk score in individuals. It may be justified to consider more rigorous 

treatment based on higher Lp(a) in high-risk or very-high-risk patients on maximally 

tolerated statin treatment if their LDL cholesterol is ≥6.98 mmol/l. High Lp(a) levels 

are highly predictive of recurrent cardiovascular events in the context of secondary 

prevention and indicate a need for more intensive therapy, such as PCSK9 inhibitors 

(71) (Figure 12 and Figure 13).  
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Figure 12: Treatment for lowering Lp(a) 

 

 

Figure 13: Lp(a) and lowering drugs 
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MATERIALS AND METHODS 

Source of Data: Patients admitted in the department of medicine, cardiology and 

neurology at “KLEs Dr. Prabhakar Kore Hospital and Medical Research Centre”, 

Belagavi Between 1st January 2023 and 31st December 2023 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 zα”s linked with the level of significance and zβ is 

linked with the power of the test. For 5% level of the significance zα =1.96 and 

zβ=0.84 for 80% power of the test. Ref: Lipoprotein(a) and lipoprotein profile in 

healthy centenarians: a reappraisal of vascular risk factors by Baggio G, Donazzan S, 

Monti D, Mari D, Martini S, Gabelli C, Dalla Vestra M, Previato L, Guido M, 

Pigozzo S, Cortella I, Crepaldi G, Franceschi C. The parameter considered in the 

calculation is LP(a) low is the mean of the first group (5.0) and is the mean of the 

second group (5.4). s1 is the standard deviation (SD) of the first group (0.58) and s2 is 

SD of the second group (0.9). 

Sampling technique: Cross sectional study, all consecutive patients fulfilling the 

inclusion criteria will be included in the study, statistical 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 event (neurological or 

cardiovascular) 

 The participants in this group were further sub grouped based on the type 

of atherosclerotic vascular event as: 

1. Cardiovascular atherosclerotic vascular event subgroup 

2. Neurological atherosclerotic vascular event subgroup  

Group B:(CONTROL GROUP) 

 Participants with age more than 65 years 

 Participants with no atherosclerotic vascular events  

Exclusion criteria: 

Participants with: 

1. Active infections 

2. Neoplasia 

3. Renal dysfunction 

4. Liver dysfunction 

Study protocol: 

A one-year hospital based cross-sectional study from January 2023 to 

December 2023 at KLES Dr Prabhakar Kore Hospital and Medical Research Centre, 

Belagavi. 



Methodology 

 

 Page 31 

 

 Informed consent will be taken from all the participants of the study. 

 Elderly individuals included in the study are those who are more than or equal to 

65years of age. 

 At the time of admission, a detailed history and a detailed examination will be 

performed. The study participant will be asked a history 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 accident or a 

transient ischemic attack”. 

2. Coronary heart disease we defined as- “occurrence of angina,  

myocardial infarction or coronary angioplasty or bypass surgery” 

The following details would be recorded for each participant: 

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, or myocardial 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 above terms: 

1. Hypertension: current intake of antihypertensive medication 

2. Diabetes mellitus: current intake or oral hypoglycaemic drugs or 

insulin injections 

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

Blood samples will be taken from each participant of the 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 based cross-sectional study 

from January 2023 to December 2023 at “KLE’s Dr Prabhakar Kore Hospital and 

Medical Research Centre, Belagavi”. 

1. Informed consent will be taken from all the participants of the study. 

Elderly individuals included in the study are those who are more than or 

equal to 65years of age. At the time of admission, a detailed history and a 

detailed examination will be performed. The study participant will be 
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asked a history of any atherosclerotic vascular event he has suffered in this 

lifetime. 

2.  The following details would be recorded for each participant: 

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, or 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 participant of the study on the 

next day of admission after 10 hours of fasting in via venepuncture 

Data processing and analysis/statistical analysis: 

Data is analysed using statistical software R version 4.4.0. and Microsoft 

Excel. Categorical variables given in the form of frequency tables. Continuous 

variables given in Mean ± SD / Median (Min, Max) form. Chi square test is used to 

check the association of categorical variables with groups. Normality of variable is 

checked by Shapiro Wilk test and QQ plot. If data follows normal distribution, 
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parametric tests will be used. Otherwise, non-parametric tests will be used. 

Spearman’s rank correlation test is used to check the correlation of variables. Kruskal 

Wallis, Dunn test, and Mann Whitney were used. P-value less than or equal to 0.05 

indicates statistical significance. 
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RESULTS 

Data contains measurements on 142 subjects which are divided into 2 groups: 

Group-A:- Atherosclerotic Vascular Event Group (2 subgroups: Cardiovascular 

Atherosclerotic vascular event subgroup and Neurological Atherosclerotic vascular 

event subgroup) and Group-B No Atherosclerotic vascular Event Group (CONTROL 

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

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

groups. 

Table 1: Comparison of demographic variables over groups. 

  Group-A Group-B   

Variables 
Sub  

Category 

Cardiovascular 

atherosclerotic 

vascular event 

Subgroup 

Neurological  

atherosclerotic 

vascular event 

subgroup 

No 

atherosclerotic 

vascular event 

group 

Total p-value 

Age (years) 

Mean ± SD 

Median 

(Min, Max) 

70.38 ± 4.78 

69.5 (65, 84) 

71.6 ± 9.08 

71 (42, 85) 

72.66 ± 7.25 

72 (65, 96) 

71.63 ± 

6.98 

70 (42, 96) 

0.3577 

Gender 

Female 12 (24%) 5 (16.67%) 29 (46.77%) 
46 

(32.39%) 
0.0044 

Male 38 (76%) 25 (83.33%) 33 (53.23%) 
96 

(67.61%) 

Abbreviation: K – Kruskal Wallis test, C – Chi square test 
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The mean age for the cardiovascular atherosclerotic vascular event subgroup is 

70.38 ± 4.78 years, for the neurological atherosclerotic vascular event subgroup is 

71.6 ± 9.08 years, and for the no atherosclerotic vascular event group is 72.66 ± 7.25 

years. However, it was not statistically significant (p-value = 0.3577). 

In the cardiovascular atherosclerotic vascular event subgroup, 24% are female 

and 76% are male. In the neurological atherosclerotic vascular event subgroup, 

16.67% are female and 83.33% are male. Conversely, in the no atherosclerotic 

vascular event group, 46.77% are female and 53.23% are male. Gender distribution 

between the groups were statistically significant (p-value = 0.0044). 

 

Graph 1: Mean plot of age between the groups. 
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Graph 2: Distribution of gender between the groups. 

Table 2: Comparison of comorbidities between the groups. 

  Group-A  Group-B   

Variables 
Sub 

Category 

Cardiovascular 
atherosclerotic 
vascular event 

Subgroup 

Neurological 
atherosclerotic 
vascular event 

subgroup 

No 
atherosclerotic 
vascular event 

group 

Total 

p-value 

(Chi-
square 
test) 

DM 

No 26 (52%) 19 (63.33%) 21 (33.87%) 66 (46.48%) 

0.0183 

Yes 24 (48%) 11 (36.67%) 41 (66.13%) 76 (53.52%) 

HTN 

No 16 (32%) 14 (46.67%) 19 (30.65%) 49 (34.51%) 

0.2849 

Yes 34 (68%) 16 (53.33%) 43 (69.35%) 93 (65.49%) 
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In the cardiovascular atherosclerotic vascular event subgroup, 48% have DM, 

while 52% do not. In the neurological atherosclerotic vascular event subgroup, 

36.67% have DM, and 63.33% do not. Conversely, in the no atherosclerotic vascular 

event group, 66.13% have DM, and 33.87% do not. Diabetes mellitus is statistically 

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

In the cardiovascular atherosclerotic vascular event subgroup, 68% have HTN, 

compared to 32% without HTN. In the neurological atherosclerotic vascular event 

subgroup, 53.33% have HTN, while 46.67% do not. In the no atherosclerotic vascular 

event subgroup, 69.35% have HTN, and 30.65% do not. There was no statistical 

significance noted in hypertension between the groups (p-value = 0.2849). 

 

Graph 3: Distribution of DM between the groups. 
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Graph 4: Distribution of HTN between the groups. 
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The following table gives the comparison of lipoprotein (a)  between the groups. 

Table 3: Comparison of lipoprotein (a) across the groups. 

 Group-A Group-B   

Lipoprotein (a) 

Cardiovascular 
atherosclerotic 
vascular event 

Subgroup 

Neurological 
atherosclerotic 
vascular event 

subgroup 

No 
atherosclerotic 
vascular event 

group 

Total p-value 

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 

Median (Min, 
Max) 

55.74 ± 56.55 

39.84 (4.24, 
230) 

39.93 ± 46.42 

21.35 (4.36, 
210) 

45.67 ± 59.24 

30 (2.44, 
421.8) 

48 ± 55.77 

30 (2.44, 
421.8) 

0.2825 

Abbreviation: C – Chi square test, K – Kruskal Wallis test. 

The percentage of individuals with high lipoprotein (a) levels is 56% in the 

cardiovascular atherosclerotic vascular event subgroup, 43.33% in the neurological 

atherosclerotic vascular event subgroup, and 51.61% in the no atherosclerotic vascular 

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

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

The mean lipoprotein (a) level for the cardiovascular atherosclerotic vascular 

event subgroup is 55.74 ± 56.55, with a median of 39.84 (ranging from 4.24 to 230). 

For the neurological atherosclerotic vascular event subgroup, the mean is 39.93 ± 

46.42, with a median of 21.35 (ranging from 4.36 to 210). The no atherosclerotic 

vascular event group has a mean of 45.67 ± 59.24, with a median of 30 (ranging from 
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2.44 to 421.8). The Kruskal Wallis test indicates no statistically significant difference 

in the mean lipoprotein (a) levels across the groups (p-value = 0.2825). 

 

Graph 5: Distribution of lipoprotein (a) between the groups. 

 

Graph 6: Mean plot of lipoprotein (a) between the groups. 
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The following table gives the comparison of lipid profile between the groups. 

Table 4: Comparison of lipid profile between the groups. 

 Group-A Group-B   

Variables 

Cardiovascular 

atherosclerotic 

vascular event 

Subgroup 

Neurological 

atherosclerotic 

vascular event 

subgroup 

No 

atherosclerotic 

vascular event 

group 

Total p-value 

Cholesterol 
143.32 ± 41.14 

145.5 (75, 243) 

138.97 ± 52.53 

144 (54, 246) 

139.34 ± 45.97 

131 (53, 276) 

140.66 ± 45.54 

136.5 (53, 276) 
0.7510 

TG 
133.18 ± 73.4 

114.5 (55, 510) 

108.87 ± 35.7 

113.5 (19, 228) 

140.87 ± 

118.75    106.5 

(51, 806) 

131.4 ± 91.57 

108.5 (19, 806) 
0.4700 

LDL 
89.9 ± 51.44 

81.5 (21, 336) 

90.7 ± 41.87 

100 (11, 174) 

80.08 ± 31.64 

79 (18, 168) 

85.78 ± 41.7 

82.5 (11, 336) 
0.3188 

HDL 
37.42 ± 9.06 

36.5 (22, 59) 

38.3 ± 20.83 

38.5 (10, 120) 

37.84 ± 16.25 

39.5 (8, 110) 

37.79 ± 15.23 

38.5 (8, 120) 
0.9457 

Abbreviation: K – Kruskal Wallis test. 

No statistical significance was found in lipid profile between groups.  
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Graph 7: Mean plot of cholesterol between the groups. 

 

Figure 8: Mean plot of TG between the groups 
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Graph 9: Mean plot of LDL between the groups 

 

Graph 10: Mean plot of HDL between the groups 
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The following table gives the comparison of creatinine between the groups. 

Table 5: Comparison of creatinine between the groups 

 Group-A Group-B    

Variable 

Cardiovascular 

atherosclerotic 

vascular event 

Subgroup 

Neurological 

atherosclerotic 

vascular event 

subgroup 

No 

atherosclerotic 

vascular event 

group 

Total 

p-value 

(Kruska

l Wallis 

test) 

Creatinine 
1.01 ± 0.24 

1.04 (0.32, 1.8) 

0.97 ± 0.26 

0.98 (0.54, 1.43) 

0.92 ± 0.41 

0.96 (0.22, 3.4) 

0.96 ± 0.33 

0.99 (0.22, 

3.4) 

0.0202 

Individuals in the cardiovascular atherosclerotic vascular event subgroup have 

a mean creatinine level of 1.01 ± 0.24 mg/dL, with a median of 1.04 mg/dL and a 

range from 0.32 to 1.8 mg/dL. In contrast, those in the neurological atherosclerotic 

vascular event subgroup exhibit a mean creatinine level of 0.97 ± 0.26 mg/dL, a 

median of 0.98 mg/dL, and a range from 0.54 to 1.43 mg/dL. Similarly, individuals in 

the no atherosclerotic vascular event group show a mean creatinine level of 0.92 ± 

0.41 mg/dL, a median of 0.96 mg/dL, and a range from 0.22 to 3.4 mg/dL. Kruskal 

Wallis test reveals a statistically significant difference in creatinine levels among the 

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

atherosclerotic vascular event group was found and the cardiovascular atherosclerotic 

vascular event subgroup (p-value = 0.0190). 
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Graph 11: Mean plot of creatinine between the groups 
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The following table gives the comparison of HBA1C between the groups 

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

 Group-A Group-B   

Variable 

Cardiovascular 

atherosclerotic 

vascular event 

Subgroup 

Neurological  

atherosclerotic 

vascular event 

subgroup 

No 

atherosclerotic 

vascular event 

group 

Total 

p-value 

(Kruskal 

Wallis 

test) 

HBA1C 

6.77 ± 1.84 

6 (4.6, 10.9) 

6.2 ± 1.93 

5.5 (4.3, 12.5) 

7.6 ± 2.47 

7 (4.5, 15) 

7.01 ± 2.21 

6.3 (4.3, 15) 

0.0027 

individuals with cardiovascular atherosclerotic vascular events have a mean 

HBA1C level of 6.77 ± 1.84%, with a median of 6% and a range from 4.6 to 10.9%. 

Those with neurological atherosclerotic vascular events exhibit a mean HBA1C level 

of 6.2 ± 1.93%, a median of 5.5%, and a range from 4.3 to 12.5%. Conversely, 

individuals without atherosclerotic vascular events have a higher mean HBA1C level 

of 7.6 ± 2.47%, with a median of 7% and a range from 4.5 to 15%. Kruskal Wallis 

test reveals a statistically significant difference in HBA1C levels among the groups 

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

difference in distribution of HBA1C between no atherosclerotic vascular event group 

and the Neurological atherosclerotic vascular event subgroup (p-value = 0.0022).  



Results 

 Page 48 

 

 

Graph 12: Mean plot of HBA1C between the groups 
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The following table gives the comparison of outcome between the groups 

Table 7: Comparison of outcome between the groups 

 Group-A Group-B    

Outcome 

of patient 

Cardiovascular 

atherosclerotic 

vascular event 

Subgroup 

Neurological  

atherosclerotic 

vascular event 

subgroup 

No 

atherosclerotic 

vascular event 

group 

Total 

p-value 

(Chi 

square 

test) 

Alive 44 (88%) 21 (70%) 59 (95.16%) 124 (87.32%) 

0.0025 

Death 6 (12%) 9 (30%) 3 (4.84%) 18 (12.68%) 

 

In the cardiovascular atherosclerotic vascular event subgroup, 88% of patients 

are reported as alive, contrasting with 12% who have deceased. The neurological 

atherosclerotic vascular event subgroup shows 70% of patients alive, with a higher 

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

exhibits a substantially higher survival rate, with 95.16% of patients alive and only 

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

significant difference in the distribution of outcome 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 addictions between the groups 

Table 8: Comparison of addictions between the groups 

 Group-A Group-B   

Addictions 

Cardiovascular 

atherosclerotic 

vascular event 

Subgroup 

Neurological  

atherosclerotic 

vascular event 

subgroup 

No 

atherosclerotic 

vascular event 

group 

Total p-value 

Alcohol 

No 33 (66%) 20 (66.67%) 49 (79.03%) 102 (71.83%) 

0.2436 

Yes 17 (34%) 10 (33.33%) 13 (20.97%) 40 (28.17%) 

Smoking 

No 33 (66%) 25 (83.33%) 55 (88.71%) 113 (79.58%) 

0.0105 

Yes 17 (34%) 5 (16.67%) 7 (11.29%) 29 (20.42%) 

Tobacco 

No 37 (74%) 25 (83.33%) 58 (93.55%) 120 (84.51%) 

0.0190 

Yes 13 (26%) 5 (16.67%) 4 (6.45%) 22 (15.49%) 

Anyone 

addiction 

No 14 (28%) 16 (53.33%) 46 (74.19%) 76 (53.52%) 

< 0.001 

Yes 36 (72%) 14 (46.67%) 16 (25.81%) 66 (46.48%) 

Abbreviation: C – Chi square test, MC – Chi square test with Monte Carlo simulation 
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From Chi square test, it is observed that, there is no statistically significant 

difference in alcohol consumption among the groups (p-value = 0.2436). A 

statistically significant difference is observed in smoking habits among the groups (p-

value = 0.0105). Notably, fewer individuals with neurological atherosclerotic vascular 

events (16.67%) and no atherosclerotic vascular events (11.29%) report smoking 

compared to those with cardiovascular atherosclerotic vascular events (34%). 

Similarly, there is a significant difference in tobacco use among the groups (p-value = 

0.0190). Individuals with cardiovascular atherosclerotic vascular events (26%) exhibit 

higher rates of tobacco use compared to those with neurological atherosclerotic 

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

Individuals with cardiovascular atherosclerotic vascular events (72%) have a 

higher prevalence of any addiction compared to those with neurological 

atherosclerotic vascular events (46.67%) and no atherosclerotic vascular events 

(25.81%). Hence, it is observed that, there is a significant 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 

 

Graph 15: Distribution of presence of addiction between the groups 
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The following table gives the correlation of blood profile with lipoprotein (a) in 

different groups. 

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

 Group-A  Group-B  

Variables 

Cardiovascular 

atherosclerotic vascular 

event Subgroup 

Neurological  

atherosclerotic 

vascular event 

subgroup 

No atherosclerotic 

vascular event group 

Correlation 

coefficient 
p-value SP 

Correlation 

coefficient 

p-value 

SP 

Correlation 

coefficient 

p-value 

SP 

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 coefficient 

For individuals experiencing cardiovascular atherosclerotic vascular events, 

there are weak positive correlations between cholesterol, TG, LDL, and creatinine 
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levels with lipoprotein (a) levels, but none are statistically significant. HDL levels 

show a weak negative correlation with lipoprotein (a) levels, but it is not significant. 

HBA1C levels demonstrate an extremely weak positive correlation with lipoprotein(a) 

levels, which is not significant. 

In the neurological atherosclerotic vascular event subgroup, there is a weak 

positive correlation between cholesterol levels and lipoprotein (a) levels, but it is not 

significant. TG and LDL levels also exhibit weak positive correlations with 

lipoprotein(a) levels, but again, they are not significant. HDL levels show a positive 

correlation with lipoprotein (a) levels, which is not statistically significant. There is no 

significant correlation between creatinine or HBA1C levels and lipoprotein (a) levels 

in this group. 

In the group without atherosclerotic vascular events, there are weak positive 

correlations between cholesterol and LDL levels with lipoprotein (a) levels, but they 

are not statistically significant. TG and Creatinine levels demonstrate a weak negative 

correlation with lipoprotein (a) levels, but it is not significant. HDL levels show a 

strong positive correlation with lipoprotein (a) levels, which is statistically significant 

(p-value = 0.0080). HBA1C levels have a weak negative correlation with lipoprotein 

(a) levels, which is statistically significant (p-value = 0.0159). 
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Graph 16: Scatter plot of HDL with lipoprotein (a). 

 

Graph 17: Scatter plot of HBA1C with lipoprotein (a). 



Results 

 Page 57 
 

The following table gives the comparison of lipoprotein (a) over comorbidities in 

different groups. 

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

 Group-A Group-B 

Variables 

Cardiovascular 
atherosclerotic vascular 

event Subgroup 

Neurological 
atherosclerotic vascular 

event subgroup 

No atherosclerotic 
vascular event group 

Mean ± SD 

Median (Min, 
Max) 

p-value 

Mean ± SD 

Median (Min, 
Max) 

p-
value 

Mean ± SD 

Median (Min, 
Max) 

p-
value 

D
M 

No 
57 ± 59.87 

35.5 (7.59, 230) 

0.9999 

30.09 ± 25.98 

18 (4.36, 78) 

0.3011 

77.1 ± 91.25 

59 (4.07, 421.8) 

0.0035 

Yes 
54.38 ± 53.97 

44 (4.24, 223) 

56.93 ± 67.32 

24.2 (5, 210) 

29.57 ± 20.12 

26.7 (2.44, 78.8) 

H
T
N 

No 

65.84 ± 73.8 

35.84 (4.24, 
230) 

0.9337 

38.82 ± 53.38 

17 (4.36, 210) 

0.6029 

72.35 ± 96.88 

35.5 (4.6, 421.8) 

0.1039 

Yes 
50.99 ± 46.9 

40 (6, 223) 

40.9 ± 41.16 

27.1 (5, 159) 

33.88 ± 24.71 

27 (2.44, 102) 

Abbreviation: MW – Mann Whitney U test,  

From Mann Whitney U test, it is observed that there is a statistically 

significant difference in lipoprotein (a) levels between those with and without DM in 
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the no atherosclerotic vascular event group (p-value = 0.0035). However, no 

significant differences are observed in the cardiovascular atherosclerotic vascular 

event and neurological atherosclerotic vascular event subgroups. 

No significant differences are found in lipoprotein (a) levels between individuals with 

and without HTN across all three groups. 

 

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

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

cardiovascular atherosclerotic vascular event subgroup. 

Table11: 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) 

0.6199 

Double vessel disease 48.35 ± 50.53 36.34 (27.06, 4.24) 

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 mean lipoprotein (a) level of 

83.83 ± 80.14, those with double vessel disease have a mean lipoprotein(a) level of 

48.35 ± 50.53, and those with triple vessel disease have a mean lipoprotein (a) level of 

43.72 ± 41.96. Additionally, individuals with normal coronary arteries exhibit a mean 

lipoprotein (a) level of 48.27 ± 38.95. From Kruskal Wallis test, it is observed that, 

there is no statistically significant differences in 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 categories of CAD in cardiovascular 

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

different groups. 

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

 Group-A Group-B 

Outcome 

Cardiovascular 

atherosclerotic 

vascular event 

Subgroup 

Neurological  

atherosclerotic 

vascular event 

subgroup 

No atherosclerotic 

vascular event group 

Mean ± SD 

Median (Min, 

Max) 

p-

value 

Mean ± SD 

Median (Min, 

Max) 

p-

value 

Mean ± SD 

Median (Min, 

Max) 

p-

value 

Alive 

58.06 ± 58.67 

39.84 (4.24, 

230) 
0.3948 

43.19 ± 53.47 

18.5 (5, 210) 

0.8208 

47.41 ± 60.19 

33.6 (2.44, 

421.8) 
0.0454 

Dead 
38.74 ± 36.63 

31 (7.59, 100) 

32.33 ± 23.86 

30 (4.36, 60.1) 

11.4 ± 10.92 

5.6 (4.6, 24) 

Abbreviation: MW – Mann Whitney U test,  

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

a notably higher mean lipoprotein (a) level of 47.41 ± 60.19 compared to those who 

have deceased, with a mean level of 11.4 ± 10.92. Further from Mann Whitney U test, 

it is observed that, there is a statistically significant difference in lipoprotein (a) levels 
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between individuals who are alive and those who have deceased (p-value = 0.0454). 

Conversely, in the neurological atherosclerotic vascular event subgroup and the 

Cardiovascular atherosclerotic vascular event subgroup, there are no significant 

differences in lipoprotein (a) levels between individuals who are alive and those who 

are deceased (p-values = 0.8208 and 0.3948, respectively). 

 

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

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

groups. 

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

 Group-A Group-B 

Gender 

Cardiovascular 

atherosclerotic 

vascular event 

Subgroup 

Neurological  

atherosclerotic 

vascular event 

subgroup 

No atherosclerotic 

vascular event group 

Mean ± SD 

Median (Min, 

Max) 

p-

value 

Mean ± SD 

Median (Min, 

Max) 

p-

value 

Mean ± SD 

Median (Min, 

Max) 

p-

value 

Female 

67.11 ± 76.15 

36.5 (8.67, 

223) 

0.7504 

32.94 ± 23.23 

41 (5, 60) 

0.9113 

59.36 ± 79.67 

36 (2.44, 

421.8) 

0.0931 

Male 

52.16 ± 49.55 

39.84 (4.24, 

230) 

41.33 ± 50.01 

18.5 (4.36, 

210) 

33.63 ± 28.58 

27 (4.07, 130) 

Abbreviation: MW – Mann Whitney U test. 

From Mann Whitney U test, it is observed that, there are no significant 

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

(p-values > 0.05). 



Discussion 

 Page 64 
 

DISCUSSION 

Our study involves comparison of different groups including  cardiovascular 

atherosclerotic vascular event subgroup, neurological atherosclerotic vascular event 

group and control group. The mean Lp(a) in our study was 48 ± 55.76 and median 

Lp(a) was 30 mg/ dL. Median Lipoprotein(a) in a meta-analysis conducted in Austria 

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

Lp(a) was found to be a more reliable indicator of future ASCVD occurrences 

in individuals without prior ASCVD over a follow-up of eleven years than in patients 

with prior ASCVD in the sizable UK Biobank cohort. There were similar absolute 

risk differences of 1.8% and 1.7%, for those individuals without prior ASCVD and 

those with prior ASVD. Nevertheless, risks between greater and lower primary 

preventive groups were not compared in this study (73).  

Furthermore, among over eight thousand participants from the general 

population in Denmark, with up to seventeen years of follow-up, 23% (P < 0.001) of 

myocardial infarction events and 12% (P < 0.001) of chronic heart disease events 

were correctly reclassified when Lp(a) levels were ≥80th percentile (≥47 mg/dL). The 

multivariable HRs for MI and CHD were 2.0 (95% CI: 1.5–2.7) and 1.5 (95% CI: 

1.3–1.8), respectively, when compared to those with lower  plasma lipoprotein (a) 

levels (74).  

In conclusion, the BiomarCaRE (Biomarkers for Cardiovascular Risk 

Assessment in Europe) project, which involved over fifty six thousand participants 

from seven prospective study groups across Europe, found that participants at the 
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≥90th percentile for Lp(a) (43.5 mg/dL) had the highest rates of major cardiovascular 

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

Risk persists in individuals with elevated serum Lipoprotein(a) despite high-

intensity statin treatment, according to data collected in the FOURIER (Further 

Cardiovascular Outcomes Research with PCSK9 [proprotein convertase 

subtilisin/kexin 9] Inhibition in Subjects with Elevated Risk) as well as ODYSSEY 

Outcomes (Evaluation of Cardiovascular Outcomes After an Acute Coronary 

Syndrome During Treatment with Alirocumab) trials (76, 77).  

Research indicates that Lp(a) predicts ASCVD in participants of the same race 

or ethnicity as well as in females relative to males (73, 78). Our study showed similar 

results. In our study, gender was significantly associated with occurrence of 

atherosclerotic vascular events and no atherosclerotic vascular events (p=0.0044). It 

revealed that while comparing White, South Asian, and Black participants, as well as 

female and male participants in the “Emerging Risk Factors collaboration”, there was 

a similarity in the strength of association of serum Lipoprotein (a) in predicting 

ASCVD events across race or ethnicity (79). While ≥50 mg/dL may be more 

appropriate for White and Hispanic individuals, it has been suggested that a 

Lipoprotein(a) cutoff point of more than or equal to 30 mg/dL should be used for 

Black individuals to identify increased risk (80). Nevertheless, other studies have 

suggested that varying thresholds should not be used because the proportional risk of 

elevated Lp(a) does not vary considerably across race or ethnicity (81).  

According to a study, those with DM who had Lp(a) levels at or above the 

90th percentile have a roughly two-fold higher risk of ASCVD events. This suggests 

that Lp(a) is a particularly good predictor of cardiovascular atherosclerotic vascular 
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events risk in this population which is contrary to our study (78). In our study, 

diabetes mellitus was significantly associated between the groups, that is, between the 

atherosclerotic vascular events (cardiovascular and neurological) and no 

atherosclerotic vascular events group (p=0.0183).  

Patients on statin therapy and having elevated lipoprotein(a) concentrations—

mostly those with values >50 mg/dL—have a markedly increased risk of 

cardiovascular disease, according to a meta-analysis of Lp(a) and ASVD. 

Conventional cardiovascular disease risk variables have little bearing on the 

connection with cardiovascular events. Very weak or null cross-sectional associations 

between lipoprotein(a) and various risk variables supported this observation even 

more. Significantly, the hazard ratio for high lipoprotein(a) at baseline and while 

taking statins were similar in size, indicating that statin therapy may not significantly 

alter lipoprotein(a)-mediated risk in people with elevated lipoprotein(a) levels. All 

things considered, these datas imply that even while taking statins, patients with 

elevated lipoprotein(a) concentrations roughly 25% of those with a history of 

cardiovascular disease or a recommendation for statins remain significantly at risk 

(72).  

Our study did not show any association between stroke and Lp(a) levels. 

Despite conflicting findings, lipoprotein (a) was thought to be a risk factor for 

ischemic stroke. A higher risk of ischemic stroke was linked to raised Lp(a) levels, 

according to a meta-analysis (82). According to a Mendelian randomization research, 

a 1-SD genetically reduced Lp(a) level was linked to a 13% decreased risk of stroke 

(83). According to recent research, Lp(a) may have distinct functions in various stroke 

subtypes. Large artery atherosclerosis (LAA) stroke was found to have substantially 
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higher Lp(a) levels than the other four subtypes, and elevated Lp(a) levels were linked 

to a significant burden of intracranial and extracranial vascular steno-occlusive 

lesions, according to a prospective stroke registry study conducted in Korea (84). 

Furthermore, higher Lp(a) levels may increase the chances of occurrence of large 

vessel stroke but lower the risk of small vessel stroke, according to a Mendelian 

randomization analysis based on data from a large-scale GWAS investigation (85).  

An independent risk factor for ischemic stroke was discovered to be elevated 

Lp(a) in a recent meta-analysis included 90,904 individuals and 5029 stroke 

occurrences (59). There has been little research done on the relationship between 

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

The work adds evidence of the causative relationship between genetic 

predicted Lp(a) concentrations and the risk of ischemic stroke and its subtypes using 

MR analysis. Higher Lp(a) concentrations may raise the risk of large artery stroke 

while lowering the risk of small vessel stroke. This could also help in explaining the 

inconsistent findings from earlier research. The unique correlation between Lp(a) and 

both large artery stroke (positive association) and small vessel stroke (inverse 

association) may lead to inconsistent findings when all ischemic stroke subtypes are 

examined collectively in prior research (85).  

High levels of Lp(a) may be an independent predictor of an increased risk of 

stroke, mortality from vascular disease and death from all causes in men, but not in 

women, according to the analysis of a sizable research in elderly Americans. Our 

results offer fresh, pertinent evidence of risk in older males as well as thorough details 

on the binary relationship between sex and Lp(a). The significance of Lipoprotein(a) 

in the prognosis of vascular disease in older adults, a population for whom the validity 
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of several conventional risk factors has been questioned and is clarified by this 

prospective study. This study discovered a strong correlation between Lipoprotein(a) 

and atherosclerotic vascular events in men, with a risk magnitude that was 

comparable to that observed in young individuals in earlier investigations (66).  

Lp(a) has been linked to atherogenic, thrombogenic, vascular inflammatory, 

and antifibrinolytic properties. It is composed of the glycoprotein Apo(a) and the 

LDL-like core lipoprotein. Due to its structural homology with plasminogen and 

resemblance to LDL, lipoprotein (a) stimulates atherosclerotic stenosis and the 

ischemic vascular events that follow (86). A higher serum Lp(a) is associated with a 

higher risk of carotid plaque burden and progression, according to a different 

previously published study that also demonstrated a steady increase in Lp(a) level 

with the amount of intracranial major artery stenoses (87, 88). A study confirms that 

the enhanced Lp(a) that was anticipated by genetics was only linked to a higher risk 

of LAS.  

In the cardiovascular atherosclerotic vascular event subgroup, 88% of patients 

are reported as alive, contrasting with 12% who have deceased. The neurological 

atherosclerotic vascular event subgroup shows 70% of patients alive, with a higher 

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

exhibits a substantially higher survival rate, with 95.16% of patients alive and only 

4.84% succumbed. From Chi square test, it is observed that there is a significant 

difference in the distribution of outcome of patients over groups (p=0.0025). Berman 

AN et al showed 21% increased hazard of MACE (major adverse cardiovascular 

events) with increasing Lp(a). Myocardial infarction, coronary revascularization, 

ischemic stroke, and cardiovascular death were significantly associated among 
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individuals with history of ASCVD. Higher Lp(a) had increased risk of cardiovascular 

death (p<0.001). Higher Lp(a) is also had higher risk of development of ischemic 

stroke (p=0.016) (89).  

Higher Lp(a) level was significantly associated with hyperlipidemia 

(p<0.001). Median values of HDL, LDL, TG and TC were 46 (37-56.5), 97 (74-

123.5), 173 (145-203.3), and 115 (81-166) respectively. These were statistically 

significant between ASCVD and non-ASCVD groups (89). In our study, TC, TG, 

LDL and HDL mean values were 140.66 ± 45.54, 131.4 ± 91.57, 85.78 ± 41.7 and 

37.79 ± 15.23 respectively. There was no statistical significance among lipid profile 

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

Serum Lp(a) is largely stable throughout an individual's life and is determined 

by genetics. Modifications in lifestyle and traditional lipid-lowering treatments don't 

seem to be able to lower elevated Lp(a) levels. It has been established that 

inflammation and oxidative stress are key factors in the development of 

atherosclerosis and thrombosis (89).  

There are various limitations in our study. Lesser sample size was included in 

the study. Follow-up data of the study participants were not available. One important 

strength of this study is, it included a control group and compared the results with the 

other two groups.  

 

 



Limitations of the Study 

 Page 70 

 

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 

 In our study we reported a high lipoprotein (a) 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. 

 Our study demonstrated that a higher serum lipoprotein (a) is not associated 

with higher risk of development of atherosclerotic vascular events in elderly. 

 Our 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 diabetes in no atherosclerotic vascular 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 are not asscociated with higher risk of 

atherosclerotic vascular events in elderly (age >65years). 

• Therefore our study concludes that Lipoprotein (a) may not be used to infer 

any clinical significance nor may have a role to play as a risk factor for 

atherosclerotic vascular events in elderly (age >65 years) 
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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 a tertiary 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 cholesterol, 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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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 events in elderly. 

Our study also noted: 

1. In the no atherosclerotic 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 

diabetes in 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 events in elderly (age >65 years). 
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ANNEXURE-I 

INFORMED CONSENT 

Title Of Research Study: 

‘’Estimation and correlation of clinical significance of lipoprotein (a) as a risk factor of 

atherosclerotic vascular events in elderly: A One Year Cross-sectional Study in KLE’s 

Dr Prabhakar Kore hospital and Medical Research Centre, Belagavi’’. 

Principal Investigator:  

Guide: 

Introduction and Purpose: 

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

factor for atherosclerotic vascular events in elderly.  

Procedure: 

If you agree to be part of the research study, you will be asked the relevant 

history and will be subjected to relevant clinical examination and investigations. You 

will also have to give blood samples for the necessary investigations. 

Risk and Benefits:  

The only risk and possible discomfort you might get is while taking blood from 

your arm for the investigations. It may cause swelling, pain, redness (rarely happens) at 

the site from where the blood is drawn. You may not benefit by these investigations, 

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



Annexures 

 

 Page 90 
 

Alternatives:  

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

study.  

If you decide to take part you can later change your mind and withdraw from 

the study. Your decision will not change the present or future health care or other 

services that you receive. The study doctor or sponsor may stop your participation in 

this study at any time. If you choose not to take part in the study, you will receive the 

standard treatment for patients with your condition.  

Privacy and Confidentiality: 

All information collected about you during the course of this study will be kept 

confidential to the extent permitted by law. The code numbers will identify you in this 

research record. Information from this study may be published 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 /incentives for participating in the study.   

Authorization to publish the results: 

The results of the study would be forwarded to the KLE University, Belgaum as 

part of requirement towards the completion of MD degree, review and publishing 
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In case of the queries during study or in future you may contact following 

persons: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dr.  
Post Graduate Student, 

Department Of General Medicine, 
JNMC, Belagavi. 

9422644631. 

 

 

Dr 
MD (General Medicine) 

Professor of General Medicine and 
Unit Chief. 

Jawaharlal Nehru Medical 
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 significance of lipoprotein(a) as a risk factor of 

atherosclerotic vascular event in elderly: A ne Yeas Cross Sections in KLE’s Dr. 

Prabhakar Kore hospital and Medical Research Centre, Belagavi. 

Case No.  

Name  

IP No.  

Age  

Sex  

Address  

Occupation  

  

Complaints at 
Presentation 

 

Past History  

Family History  

Personal History  

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 Abdomen  

Investigations: 

Serum Lipoprotein (a)  

Serum LDL Cholesterol  

Serum HDL Cholesterol  

Serum Triacylglycerol  

Serum Total Cholesterol  

Random Plasma Glucose  

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 Transient 
ischemic attack  

 

Chronic Obstructive Pulmonary 
Disease 

 

History of Cancer  

Family History of Stroke for 
Myocardial Infarction 

 

Former/Current Smoking  

Alcohol Consumption  

Body Mass Index  

Additional Investigations: 

2D Echocardiography  

Coronary Angiography  

MRI/CT Brain Plain Screening  

Treatment Given  
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ANNEXURE III (MASTER CHART) 

 

 

 



Annexures 

 

 Page 97 
 

 

 

 



Annexures 

 

 Page 98 
 

 

 

 


