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ABSTRACT 

 

Introduction: A great number of studies have suggested that high levels of Lipoprotein (a) Lp 

(a) [Lp (a)] predispose the individuals to atherosclerotic vascular diseases specifically, 

ischemic stroke and coronary artery disease. But only a few studies have investigated the 

distribution of serum Lp (a) levels in the Indian population so far. In the present study, an 

attempt has been made to find out the levels of serum Lp (a) in a group of newly diagnosed 

ischemic stroke patients. 

Objective: To study the serum levels of Lipoprotein (a) in patients who developed ischemic 

stroke in comparison with a group of people who do not have the clinical outcome. 

Methods: The levels of serum Lp (a) were measured in forty newly diagnosed ischemic stroke 

patients, aged 45-60 yrs, who were admitted to the Department of Neurology, Government 

Medical College Thiruvananthapuram. 

Results: The mean ± SD of Lp (a) in stroke patients was 24.76 ±10.74 whereas in person 

without stroke it was 17.44 ±10.50. This difference was statistically significant. (p<0.05) 

Among the stroke patients 37.5% had Lp (a) values >30mg/dl and among persons without 

stroke only 12.5% had elevated Lp (a) values. The difference was statistically significant. 

(p<0.05). The current research has observed no significant correlation of serum Lipoprotein (a) 

and other markers like blood pressure, fasting blood glucose, total cholesterol, LDL –c, HDL 

–c, triglycerides and BMI. 

Conclusion: The study revealed that the mean serum Lp (a) levels in patients with stroke were 

significantly higher than persons without stroke.  
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INTRODUCTION 

Stroke or cerebrovascular accident has been 

an escalating public health problem globally. 

As reported by WHO, stroke accounts for 5.7 

million deaths worldwide. In India, 

prevalence of stroke is detected to be 1.54 

with a death rate of 0.6 per 1000 population.1 

The conventional risk factors for stroke are 

hypertension, metabolic disorders such as 

diabetes and dyslipidemia, lifestyle factors 

like smoking, alcoholism, lack of physical 

activity and non-modifiable factors including 

age and gender and other rare causes.2  

Modification of these factors has been shown 

to reduce the risk of stroke.  

However, these factors account for only 50-

60% of strokes, leaving a significant gap in 

the current understanding of the pathogenesis 

of stroke.3 This knowledge gap has led to 

considerable research on nontraditional risk 
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factors and genetic drivers of stroke. There is 

growing evidence that biological markers, 

like lipoprotein (a) [Lp(a)], add to the 

prognostic value of conventional risk factors 

and may serve as useful tools in identifying 

subjects at risk.4 Lipoprotein (a), for the first 

time described in 1963 by Berg belongs to 

the lipoproteins with the strongest 

atherogenic effect. Lp (a) consists of an LDL 

particle covalently bound to apolipoprotein 

(a) via a disulfide bridge.5 Lp (a) is also 

highly prothrombotic and antifibrinolytic, 

due to its structural resemblance to the 

fibrinolytic enzyme plasminogen. 

Furthermore, the atherogenicity of Lp (a) is 

10 times higher than that of LDL.6 Thus, with 

its dual lipid and plasminogen like 

components, Lp (a) provides a critical link 

between atherothrombosis and 

atherosclerosis. 

Over many years, Lp(a)) has been proven as 

a genetically determined predictor of 

atherosclerotic vascular diseases mainly 

coronary artery disease. But the relationship 

between high Lp(a) levels and stroke had 

been controversial. In 2006, a metanalysis of 

thirty-one studies, encompassing over 

56,010 subjects with 4609 stroke events 

concluded that high Lp (a) is a risk factor for 

incident stroke also7. 

Lp (a) is an important risk factor for 

premature stroke among Asian Indians8 and 

south Asians especially in those younger than 

40 years of age9. A study was conducted 

among North Indian patients by Chakraborty 

and Vishnoi in 201210. They recruited 100 

consecutive patients with acute ischemic 

stroke and 120 controls. Lp (a) levels were 

consistently higher among cases than 

controls (P < 0001). 

Lp (a) levels, unlike LDL-cholesterol, do not 

vary with the age of the subject. Lp (a) is 

completely expressed in the first year of life 

itself. Hence, its tracking provides greater 

prognostic value than any other lipids.  

A high Lp (a) level is particularly detrimental 

in the presence of other risk factors like 

hypertension, dyslipidemia, diabetes etc. 

Therefore, a wise strategy should involve 

proactive management of all established risk 

factors in patients exhibiting high serum Lp 

(a) levels. 

 

Objectives 

1. To study the serum levels of Lipoprotein 

(a) in patients who developed ischemic 

stroke in comparison with a group of 

people who do not have the clinical 

outcome.  

2. To find out the correlation between the 

serum Lipoprotein (a) and other 

parameters like blood pressure, fasting 

blood sugar and lipid profile in stroke 

patients. 

3. To compare stroke patients and persons 

without stroke with respect to factors 

such as hypertension, diabetes mellitus 

and dyslipidemia. 

 

MATERIALS & METHODS 

Study Design: Cross-sectional study 

Inclusion Criteria 

Newly diagnosed 40 ischemic stroke patients 

in the age group of 45-60 yrs, who were 

admitted to the Department of Neurology. All 

patients had clinical and neuroimaging (CT 

or MRI) findings suggestive of ischemic 

stroke. Another group of 40 age matched 

subjects, who had not experienced ischemic 

stroke were included in the study as a 

comparison group. Majority of the persons in 

this group were the relatives of the patients 

who accompanied them to the hospital. 

 

Exclusion Criteria 

The following exclusion criteria were 

applied to all study subjects. 

1. Haemorrhagic stroke 

2. Stroke with cardiogenic source for 

embolism 

3. Prior history of stroke 

4. Prior history of coronary artery disease 

5. Hepatic and renal diseases 

 

STUDY SETTING 

The study was conducted in the Department 

of Neurology at the Government Medical 

College, Thiruvananthapuram 
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SAMPLE SIZE 

Sample size was calculated using the 

formula. 

N = (𝑍𝛼 + 𝑍𝛽)
2

×
𝜎12+𝜎22

(𝜇1−𝜇2)2 𝜎1 = 12 

    𝜎2 = 21 
    𝜇1 = 26 
    𝜇2 = 15 

= 7.9 × 
(122 + 212)

112
 

= 7.9 × 
(144 + 441)

121
 

= 38 

For the present study sample size was fixed 

at 40 which included 40 ischemic stroke 

patients and 40 persons without history of 

stroke. 

 

Data Collection  

The study was conducted after getting 

clearance from the ethical committee. The 

details were recorded in the Proforma after 

obtaining informed consent from each 

participant. A detailed history, clinical 

examination and laboratory investigations 

were done. 

 

Procedure 

Fasting serum lipoprotein (a) levels were 

estimated in patients using TRAI / LP 

(A)/AUT-000 kit.  

 

Method: Measurement of antigen-antibody 

reaction by the end point method. 

 

Reference Values for Lp (a) 

Normal values: 0 – 30 mg/dl. 

Estimation of fasting blood glucose was done 

by Glucose Oxidase method. Those persons 

with Fasting blood sugar > 126 mg/ dl were 

considered as diabetics according to ADA 

criteria11. 

Individuals whose BP > 140/90 mm Hg were 

diagnosed as hypertensives based on JNC-7 

report criteria12. 

 

ESTIMATION OF LIPID PROFILE 

According to National Cholesterol Education 

Programme, Adult Treatment panel III 

((NCEP-ATP III) criteria,13 Fasting serum 

total cholesterol (TC) value > 200 mg/dl, 

Triglyceride (TG) > 150 mg%, HDL – 

cholesterol (HDL-C) < 40 mg% and LDL – 

cholesterol (LDL-C) >130 mg% was taken as 

abnormal.  

 

Statistical Analysis  

Statistical analysis was performed using 

Statistical Package for Social Services 

[SPSS] version 16. For all analyses, p value 

of <0.05 was considered significant. 

 

RESULT 

 
Table 1: Comparison of mean Lipoprotein (a) levels between Stroke patients and persons without stroke 

Category N Lpa t p 

Mean SD 

Stroke patients 40 24.76 10.74   

Persons without stroke 40 17.44 10.50 3.082 0.003* 

 

The statistical significance of the difference 

in mean Lp (a) levels between the two groups 

was analyzed using the Student’s t-test. The 

mean ± SD of Lp (a) in stroke patients was 

24.76 ±10.74 whereas in person without 

stroke it was 17.44 ±10.50. The difference 

was statistically significant. (p<0.05) 

 
Table 2: Distribution of study subjects based on serum Lp (a) levels 

Lp(a)  Stroke patients Persons without stroke 

N % N % 

>30mg/dl 15 37.5 5 12.5 

<30mg/dl 25 62.5 35 87.5 

Total 40 100.0 40 100.0 

χ2 =6.667,  df =1,  p=0.010*, OR=4.200,  95% CI=1.350-13.065 
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The distribution of study subjects according 

to l Lp (a) status was compared using the 

Pearson’s Chi-square test. 

Among the stroke patients 37.5% had Lp (a) 

>30mg/dl and among persons without stroke 

only 12.5% had high Lp (a) values. The 

difference was statistically significant. 

(p<0.05) 

 
Table 3: Correlation of serum Lp (a) with other variables 

Variables Case (N=40) 

Pearson Correlation coefficient (r) p value 

FBS -.037 .821 

T.C. .208 .199 

LDL- C .190 .240 

HDL- C .301 .059 

TG -.090 .581 

SBP .193 .234 

DBP .075 .646 

 

"The relationship between serum 

Lipoprotein (a) levels and other continuous 

variables was assessed using the Pearson 

Correlation Coefficient. 

The present study has observed no significant 

correlation of serum Lipoprotein (a) and 

other variables like fasting blood sugar, 

Systolic blood pressure (SBP), Diastolic 

Blood Pressure (DBP), total cholesterol, 

LDL –C, HDL –C and triglycerides. 

 
Table 4: Distribution of study subjects based on hypertension 

Hypertension Stroke patients Persons without Stroke 

N % N % 

Present 29 72.5 17 42.5 

Absent 11 27.5 23 57.5 

Total 40 100.0 40 100.0 
χ2 =7.366,   df =1,  p=0.007*,  OR=3.567 95%,  CI=1.400-9.088 

 

The distribution of study subjects based on 

hypertension was performed between the two 

groups using the Pearson’s Chi-square test. 

Among the stroke patients, 72.5% were 

hypertensives whereas in the other group, 

42.5% were hypertensives. A statistically 

significant difference was noted. (p <0.05) 

 
Table 5: Distribution of study subjects based on Diabetes 

Diabetes Stroke patients Persons without Stroke 

N % N % 

Present 15 37.5 5 12.5 

Absent 25 62.5 35 87.5 

Total 40 100.0 40 100.0 
χ2 = 6.667,    df =1,        p=0.010* 

 

The distribution of study subjects based on 

diabetes was performed using the Pearson’s 

Chi-square test. 

Diabetes was found to be present in 37.5% of 

stroke patient and 12.5% of persons without 

stroke. The difference noted was significant 

statistically. (p<0.05) 
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Table 6: Distribution of Study subjects based on Lipid Profile 

Variables Category (mg/dl) 

 

Stroke Patients 

 

Persons without stroke p value 

Total cholesterol 

 

>200 23 (57.5%) 10 (25%) 0.003* 

 <200 17 (42.5%) 30 (75%) 

Triglycerides >150 19 (47.5%) 11 (27.5%) 0.065 

 <150 21 (52.5%) 29 (72.5%) 

HDL cholesterol <40 25 (62.5%) 22 (55%) 0.49 

 >40 15 (37.5%) 18 (45%) 

LDL cholesterol >130 21 (52.5%) 12 (30%) 0.04* 

 <130 19 (47.5%) 28 (70%) 

 

The distribution of study subjects based on 

lipid profile was performed using the 

Pearson’s Chi-square test. 

Among stroke patients, 57.5% had abnormal 

total cholesterol values whereas in persons 

without stroke, only 25% had high TC 

values. Chi square analysis showed the 

difference to be statistically significant. (p< 

0.05) LDL cholesterol levels were high in 

52.5% of stroke patients and 30% of persons 

without stroke. The difference was 

statistically significant. (p< 0.05) Elevated 

triglycerides were present in 47.5% of stroke 

patients while in persons without stroke, it 

was present in 27.5%. The difference was 

statistically not significant. (p> 0.05) Among 

stroke patients, 62.5% showed low HDL 

cholesterol levels whereas in the other group, 

55% had low HDL- cholesterol. The two 

groups showed no significant difference. 

 

DISCUSSION 

In the current study, the mean value of serum 

Lp (a) level in ischemic stroke patients was 

24.76 mg /dl whereas in the group without 

stroke, it was 17.44 mg/dl (Table 1). The 

observed difference between the two groups 

was significant. (p value < 0.05). Researchers 

have found that white men with Lp(a) levels 

80th centile or higher face a significantly 

elevated risk of cerebrovascular 

atherosclerotic diseases.14 However, very 

few clinical researches have mapped the 

distribution of serum Lp (a) levels in Indian 

population. Therefore, the cut-off levels of 

Lp (a) were fixed at 30 mg/dl for the present 

study. Among the 

stroke patients, 37.5% had Lp (a) > 30mg/dl 

whereas only 12.5% in the comparison group 

had high Lp(a) values (Table 2). This 

difference was found to be statistically 

significant (p<0.05). 

 

Contribution of Lp(a) in Atherosclerosis 

Lipoprotein (a) has been proved to exert both 

proatherogenic and prothrombotic effects in 

multiple stages of the atherosclerosis 

process. 

 

I. Prothrombotic action 

Due to its structural homology with 

plasminogen, Lp (a) can competitively 

interferes with the formation of active 

plasmin. By competing with both 

plasminogen and tissue plasminogen 

activator (tPA) for fibrin binding sites, Lp (a) 

maintains a prothrombotic environment.15,16 

Repeated subclinical thrombotic events may 

promote arterial injury at points of incipient 

plaque formation. Lp (a) also promotes 

atherosclerosis by impairing fibrin clearance 

in the injured blood vessel and by 

accumulating on fibrin-containing 

atherosclerotic plaques.17 

 

II. Proatherogenic Action - 

Lp (a) was proposed to act as the main 

scavenger for oxidized phospholipids which 

are inflammatory inducing in human 

circulation.18 Lp (a) induces expression of 

tumour necrosis factor alpha (TNF- α), IL-

1β, IL-8,  and monocyte chemoattractant 

protein (MCP-1) in macrophages.19 By 

modulating endothelial cell function, Lp (a) 

induces monocyte recruitment and 

chemotaxis via both direct and indirect 

mechanisms. Lp (a) has an affinity for many 

components of the subendothelial matrix 

including proteoglycans20, fibrinogen and 

fibronectin.21  LDL binds to the extra cellular 
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matrix of the arterial smooth muscle cells, 

which then increases two- to threefold the 

specific binding of LDL.22 Lp (a) also binds 

to triglyceride-rich lipoproteins, a property 

which contributes to the accumulation of 

lipid in the arterial wall.23 The development 

of atherosclerosis is characterised by 

endothelial dysfunction and proliferation and 

migration of SMC. It has been proposed that 

Lp (a) modulates vascular remodeling by 

proliferation of smooth Muscle Cells. Lp (a) 

stimulates smooth cell growth via apo (a) and 

LDL motifs, primarily by inhibiting the 

activation of TGF-β, a potent negative 

regulator of smooth muscle cell 

proliferation.24,25 

 

Correlation of serum Lp (a) with other 

variables 

The present study found no significant 

correlation between Lipoprotein (a) and 

other variables like fasting blood glucose, 

total cholesterol, LDL cholesterol, HDL 

cholesterol and Body Mass Index (Table 3). 

Similar results were obtained in a study 

conducted in 3915 CHD patients in Prague in 

2008 in which serum Lp (a) levels were not 

significantly correlated with lipid and 

clinical parameters tested26. Many other 

studies also agree with similar results.27 

 

Therapeutic Modification of Lp (a) 

With varying degrees of success, a number of 

agents have been reported to lower 

circulating levels of Lp (a). Niacin or 

nicotinic acid is currently the first-choice 

therapy to specifically reduce Lp (a) levels.28 

It consistently decreases Lp (a) levels by 20-

25%, when given in high doses (2 to 3 

g/day).29 The action of niacin appears to be 

through reducing Lp (a) production rates. 

LDL apheresis is a proven therapeutic 

method which should be reserved for 

individuals presenting with extreme 

elevations of Lp (a).30 Diet, exercise, and 

standard pharmacologic measures to lower 

plasma LDL are considered as the most 

efficacious approach to treat Lp (a)-initiated 

atherogenesis because emerging evidence 

demonstrates that the atherogenic properties 

of Lp(a) are intimately related to that of 

LDL.31 Substantial reduction in LDL- c 

attenuates the clinical threat of persistent 

elevation of Lp (a). From this perspective, 

LDL reduction with hydroxymethyl glutaryl 

coenzyme A reductase inhibitors (statins), 

fibrates, and ion exchange resins all play a 

very important role. In patients with 

documented atherosclerotic vascular disease, 

particularly in those with elevated serum Lp 

(a) levels, aspirin has been found to induce a 

reduction in Lp (a) levels,32 This offers an 

affordable and efficient method of lowering 

L p (a) while reaping the anti-thrombogenic 

benefits of aspirin therapy. Other agents 

reported to lower Lp (a) levels include 2 g per 

day Lcarnitine33, a combination of L-lysine 

and ascorbate (3g/day of each)34 and the 

cholestin extract, Xuezhikang (1.2 g/day).35 

 

Recommendations for the Determination 

of Serum Lp (a) 

The European Atherosclerosis Society 

recommends that patients with a moderate or 

high risk of cardiovascular disease should 

have their lipoprotein (a) levels measured36. 

Any patient with one of the following risk 

factors should be screened; 

• Premature cardiovascular disease 

• Familial hypercholesterolaemia 

• Family history of early cardiovascular 

disease 

• Family history of elevated lipoprotein (a) 

• Recurrent cardiovascular disease despite 

ongoing statin therapy 

 

CONCLUSION 

The study revealed the following findings: 

1. The mean serum Lp (a) levels were 

significantly higher in stroke patients 

compared to individuals without a history 

of stroke.  

2. No significant correlation was obtained 

between Lp(a) and Fasting Blood Sugar, 

Total Cholesterol, LDL- c, HDL- c, and 

Triglycerides.  

3. Among the stroke patients, the 

proportion of hypertensives and diabetics 

were significantly higher compared with 

the comparison group. 
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4. Total and LDL cholesterol levels were 

found to be significantly elevated in 

stroke patients compared with persons 

without stroke. 

5. There was no significant difference in 

triglyceride values and HDL cholesterol 

levels between the two groups. 

Till date, our understanding of the precise 

mechanisms of vascular pathology of Lp (a) 

remains relatively poor. Further research is 

required to fully identify the genetic 

determinants and environmental factors 

controlling the circulating concentrations of 

Lp (a) also need further definition. There is 

lack of a universally accepted, standardized 

method for determination of serum Lp (a). 

An accurate and efficient means of 

estimating plasma Lp (a) levels using 

reagents that do not cross-react with 

plasminogen is essential. The development 

of a targeted therapeutic agent which is 

capable of specifically lowering the lower Lp 

(a) levels remains a primary challenge.  The 

availability of a safe and cost effective Lp (a) 

lowering therapies will enable researchers to 

conduct intervention trials to clarify Lp (a)’s 

contribution to the development of stroke. 
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