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Elevated Lipoprotein A in South
Asians and the Associated Risk of

Cardiovascular Disease: A
Systematic Review

Subrata Kar, DO, FACC, FSCAI
Abstract: Background: South Asians have a prema-
ture risk of cardiovascular disease and increased lipo-
protein A which enhances their risk. Methods: This
systematic review evaluates the role of elevated lipo-
protein A in cardiovascular disease risk for South
Asians. It discusses the pathophysiology, clinical stud-
ies, and treatment of elevated lipoprotein A using the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses method. Results: A total of 72
articles was incorporated which consisted of clinical
studies, case-control and cohort studies, meta-analysis,
reviews, and editorials. Cardiovascular disease and
myocardial infarction occurs prematurely in South
Asians, which is further enhanced with an elevated
lipoprotein A. Conclusions: South Asians with an ele-
vated lipoprotein A have an increased risk of coronary
artery disease so they should have early enactment of
lifestyle modification and aggressive medical manage-
ment. (Curr Probl Cardiol 2021;46:100581.)
Introduction

S
outh Asia consists of India, Pakistan, Afghanistan, Nepal, Ban-

gladesh, and Sri Lanka.1 It comprises 24% of the world’s popula-

tion being the most densely populated geographical region (1.891

billion).2 South Asians (SA) have an increased risk of cardiovascular dis-

ease (CVD).3-7 It starts 5-10 years earlier than other ethnicities.7-9 SA
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have higher lipoprotein A [(Lp(a)] levels which is associated with an

increased risk of myocardial infarction (MI) and CVD. In this systematic

review, the importance of SA ancestry with elevated Lp(a) and CVD is

discussed. The understanding of amplified CVD risk in SA by internists,

cardiologists, cardiac surgeons, and interventional cardiologists will

improve their treatment. This review will augment the reader’s knowl-

edge about SA CAD risk so early implementation of lifestyle modifica-

tion and optimal medical therapy can be initiated.
Methods
The Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) method was utilized to obtain relevant articles for

the systematic review (Fig 1). An extensive PubMed, PubMed Central,

National Library of Medicine, and Medline search was performed in

October 2019 using the words, “Lp(a) and coronary artery disease (CAD)

in SA”, “Lp(a) and CAD”, and “Lp(a) and SA”.

A total of 2775 articles was found, of which, 2723 involved CAD and

Lp(a), SA with CAD, and/or Lp(a) in SA. Articles were excluded if they

were duplicates, case reports, abstracts, and/or unrelated to the search cri-

teria. No date restrictions were applied for article exclusion. Clinical tri-

als, observational studies, meta-analyses, reviews, and editorials were

included. Only studies performed in adults and published in English were

included (n = 72).
Results
Structural Composition and Basic Genetics of Lp(a)
Lp(a) is a low-density lipoproteins (LDL) like particle with oxidized

phospholipids which are attached to apolipoprotein B-100 and apolipo-

protein A (Apo A) via a single covalent disulfide bond.3,10,11 The Apo A

contains 10 different subtypes of KIV protease domain repeats (derived

from kringle IV).12 KIV2 may be present in various copies of 1 to >40

creating >40 isoforms and >40 dissimilar sized Lp(a) particles.3,13-15

Such isoforms are inherited from each parent (>80% carry 2 different

isoforms). Larger allele-specific Apo A isoforms with a greater number

of KIV repeats induces a lower Lp(a) level, while smaller Apo A allele

isoforms with less KIV repeats corresponds to a higher Lp(a) level and

increased risk of MI.16-18 Apo A originated and evolved from the plas-

minogen gene (synthesized predominantly in the liver), so it can compete
2 Curr Probl Cardiol, March 2021



FIG 1. Articles for lipoprotein A, South Asians, and coronary artery disease using the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) method. (Color version of
figure is available online.)
with plasminogen binding, thereby, inhibiting plasminogen activation

inducing a prothrombotic state.

The Lp(a) gene locus primarily determines Lp(a) levels (>90% geneti-

cally determined), which is not substantially affected by environmental or

dietary modifications. Three chromosomal regions (6q26-27, 9p21, and

1p13) are associated with increased CAD risk (Copenhagen City Heart

Study).19 The Lp(a) locus on 6q26-27 had the greatest association with

common variants (rs10455872 and rs3798220) displaying an odds ratio

(OR) for CAD of 1.70 (95% confidence interval [CI], 1.49 to 1.95) and

1.92 (95% CI, 1.48 to 2.49).19 Figure 2 displays the structure and compo-

sition of Lp(a).
Pathophysiology and Significance of Elevated Lp(a)
Lp(a) levels are genetically predetermined and remain fairly constant

throughout life.20 Lp(a) levels above 50 milligrams/deciliter (mg/dL) or
Curr Probl Cardiol, March 2021 3



FIG 2. Structure of Lipoprotein A consisting of Apolipoprotein B-100, oxidized phospholipid,
low density lipoprotein like particle, and Apolipoprotein A. (Color version of figure is available
online.)
125 nanomoles/liter are considered high. Elevated Lp(a) is an indepen-

dent risk factor for premature CAD.21-26 Lp(a) has been causally associ-

ated with the risk for MI and CAD.17,26-28 Moreover, oxidized Lp(a) has

also been associated with the presence and severity of acute coronary syn-

drome (ACS).29 Lp(a) inhibits transforming growth factor beta and it

increases monocyte adhesion and migration.11,30 It promotes the recruit-

ment of inflammatory cells to the endothelium and augments migration

and proliferation of smooth muscle cells.11,30 Lp(a) induces a proinflam-

matory, prothrombotic, and proatherogenic state via oxidized phospholi-

pids contained in Apo A.13,31 Therefore, it increase the risk of MI and

stroke based on epidemiological studies and meta-analyses.17,18,32

In a Danish general population prospective study (Copenhagen City

Heart Study) of 8720 patients, extreme Lp(a) levels (�80th percentile,

�47 mg/dL) improved the risk prediction of MI and CAD.33 In a German

cohort study (594 males, 40-60 years of age) by Armstrong et al,34

increased Lp(a) was associated with CAD (�50% stenosis of �1 major

epicardial arteries).34

A study (1995-1996) of 129 Caucasian patients with chronic stable

angina showed that elevated Lp(a) was present in severe CAD (�70 ste-

nosis on angiography, P = 0.002).35 It was also an independent risk factor

for angiographically determined CAD (adjusted OR 9.1, 95% CI 2.0 to

42.1, P = 0.006).35 Nordestgaard et al,36 advised screening for Lp(a) in

intermediate to high risk patients with premature CAD, familial hyper-

cholesterolemia, family history of premature CAD and/or elevated Lp(a),
4 Curr Probl Cardiol, March 2021



recurrent CAD despite statin treatment, or �10% 10-year risk of fatal and

nonfatal MI according to the United States guidelines.

The GeneBank Study37 of 2769 patients (3-year follow-up) showed

that an elevated Lp(a) (�30 mg/dL, 38%) was associated with a 2.3 fold

(95% CI, 1.7 to 3.2, P < 0.001) enhanced likelihood of angiographic

CAD >50% and a 1.5 fold increased risk of triple vessel CAD (95% CI,

1.3 to 1.7, P < 0.001). Elevated Lp(a) increased major adverse cardiovas-

cular events (MACE: 41.8% vs 35.8%, P = 0.005; death, MI, stroke, and

coronary revascularization). In patients with LDL �70-100 mg/dL (P =

0.049) and >100 mg/dL (P = 0.02), elevated Lp(a) was associated with

worse cardiovascular outcomes such as significant obstructive CAD, tri-

ple vessel disease, and MACE. However, LDL<70 mg/dL with an ele-

vated Lp(a) showed no adverse outcomes (P = 0.77). Thus, elevated Lp

(a) and high LDL may predict the need for revascularization and poor

cardiovascular outcomes.

Moreover, a cross-sectional study38 (918 CAD; 829 non-CAD

patients) showed that elevated LP(A) was associated with increased CVD

in men and women (OR 1.9, CI 1.3 to 2.9). Substantial CVD risk occurred

in both genders with Lp(a) >45 mg/dL (OR: 3.7, 95% CI 2.0 to 6.8 in

men �55; OR: 3.3, 95% CI 1.6 to 6.6 in older women>55). Men>55 did

not show increased CVD risk, which may be secondary to survivor bias.

Even after statin treatment for percutaneous coronary intervention

(PCI), elevated Lp(a) is associated with worse long-term outcomes from

cardiac death and nonfatal ACS.39 Furthermore, elevated Lp(a) is associ-

ated with greater long-term mortality after coronary angiography or PCI

(5.8% vs 2.5%, P = 0.003) and an independent risk factor for long-term

mortality (hazard ratio [HR]: 1.96, 95% CI: 1.07 to 3.59, P = 0.029).40

The LipidCardio study41 (n = 1005) showed that patients with elevated

Lp(a) (highest quintile) had significantly increased odds of obstructive

CAD (P = 0.005). In addition, a meta-analysis42 of 283,328 CAD patients

(17 studies) showed that elevated Lp(a) was independently associated

with an increased risk of cardiac death and ACS (relative risk 1.78, 95%

CI 1.31 to 2.42) along with stroke, coronary revascularization, or death

(relative risk 1.29, 95% CI 1.17 to 1.42). In an observational single center

study of 6252 patients (follow-up of 3.1 § 2.2 years), elevated Lp(a) was

a predictor of cardiac death and nonfatal MI (HR 1.773, 95% CI 1.194 to

2.634, P = 0.005).43 It was also associated with increased incidence of

obstructive CAD (67.1% vs 60.9%, P < 0.0001) and 3-vessel obstructive

CAD (25.2% vs 17.9%, P < 0.0001). Consequently, several studies sup-

port the causal relationship of elevated Lp(a) with an amplified risk of
Curr Probl Cardiol, March 2021 5



CAD or MI. Nevertheless, most of these studies have been conducted in

Caucasians who have different risk factors and characteristics from SA.
Risk of CAD in SA with Elevated Lp(a)
SA have a genetic predisposition for elevated Lp(a).21 SA have a

greater prevalence of diabetes, metabolic syndrome, central obesity,

diminished levels of physical activity, hyperlipidemia (high triglycerides

and LDL with low high-density lipoprotein [HDL]), insulin resistance,

increased thrombosis risk with higher levels of plasminogen activator

inhibitor-1, and lower levels of tissue plasminogen activator.2,44,45 Thus,

SA have increased CAD risk factors including hypertension, smoking,

diabetes, central abdominal obesity, low fruit and vegetable consumption,

and low levels of exercise.46 Consequently, SA (migrant or native) have

an augmented risk for premature CAD and MI.21

Asian Indians comprise the majority of SA.25 India has approximately

31.8 million people with CAD, which is the highest cause of mortality

(28%).25,47 SA have the second highest Lp(a) levels and they have the

greatest risk of acute MI from elevated Lp(a).28 In 1998, the prevalence

of CAD in the urban Indian population was 10.5%.48 The median age of

the first MI was 53 years and they had the greatest number of CVD deaths

in 2002 (1,531,534 people).48 Approximately 5%-10% of MIs occur in

Indian men and women younger than 40 years.48

Enas et al,28 lists 3 types of CAD patterns in Indians�extreme prema-

turity, extreme severity, and high mortality at an early age. Despite lower

LDL levels in SA, they may have CAD due to an increased atherogenic

burden (greater Apolipoprotein B [Apo B] and LDL particle size).1 SA

may also have less cardiac protection from high HDL, possibly due to

dysfunctional HDL with small HDL particle size.1 In a single center ret-

rospective case-controlled study (New Delhi) of ACS patients (n = 292,

age � 40 years), the most commonly associated risk factors were hyper-

lipidemia, smoking, low HDL, central obesity, family history of prema-

ture CAD, and premature greying of hair.49 In the presence of high LDL

or total cholesterol/HDL ratio, the effects of elevated Lp(a) were wors-

ened. Consequently, SA have risk for premature CAD and MI, which

necessitates aggressive prevention and treatment.
Clinical Studies of CAD in SA
Different ethnicities have diverse Lp(a) levels.50 The INTERHEART

study51 (case-control), evaluated 6086 patients with an initial MI and
6 Curr Probl Cardiol, March 2021



6857 controls from 7 ethnicities. Higher Lp(a) levels were associated

with an increased risk of MI, which was more prevalent in SA (third high-

est Lp(a) levels; 18.9 [3.2-88.2]). Caucasians had the second lowest

median Lp(a) levels (11.5 [2.0-99.1]). Nine risk factors were associated

with 90% of the population attributable risk of acute MI in men and 94%

in women consisting of abnormal lipids, smoking, hypertension, diabetes,

sedentary lifestyle, high waist-hip ratio, psychological stress, and low

consumption of fruits and vegetables.46 SA had MI at a mean age of 52

compared with 62 (Europeans) and 63 (Chinese).8

The Lessons from the London Life Sciences Population Study (LOLI-

POPS)52 of 16,744 SA and 7032 Caucasians (prospective cohort study)

showed an enhanced incidence of CAD in SA compared with Caucasians

(OR: 2.55, 95% CI 2.26 to 2.87, P < 0.001). A twofold greater occur-

rence of CAD in SA was found across all ages. The Indian Atherosclero-

sis Research Study53 of 2305 patients showed that Lp(a), triglycerides,

and interleukin-6 were significantly greater in CAD patients. Also, Lp(a)

had 83% heritability and SA had greater Lp(a) levels compared with Cau-

casians.1 Thus, SA have early CAD and higher Lp(a) levels compared

with Caucasians, so data from Caucasians cannot be extrapolated to SA.

In a prospective Canadian cross-sectional study of 985 patients (Euro-

peans, Indians, and Chinese), the Study of Health Assessment and Risk in

Ethnic Groups (SHARE)3 showed that SA had greater levels of Lp(a),

homocysteine, fibrinogen, and plasminogen activator inhibitor-1 along

with increased total cholesterol, LDL, and triglycerides with lower HDL.

SA ethnicity was an independent determinant of cardiovascular events

compared with Europeans (odds ratio 4.51, 95% CI 1.46 to 13.89, P =

0.02). Hence, SA have heightened thrombogenic and lipid parameters

compared with Caucasians.

The Acute Myocardial Infarction in very young adults: India-AMIYA

Study54 (single center prospective) evaluated 1116 consecutive ST eleva-

tion myocardial infarction (STEMI) patients (age � 30, mean 26.3§2.9)

from March 2013 to February 2015 in Uttar Pradesh, India. STEMI

occurred more often in men (n = 1061, 95.1%) with risk factors of smok-

ing (n = 877, 78.5%), family history of premature CAD (n = 522, 46.8%),

obesity (n = 437, 39.1%), physical inactivity (n = 432, 38.7%), stressful

life events (n = 330, 29.6%), hyperlipidemia (n = 236, 21.2%), hyperten-

sion (n = 229, 20.5%), and hyperhomocysteinemia (n = 214, 19.2%).

A case-control study of 200 Indians (CAD, n = 151; healthy controls,

n = 49) showed that Lp(a) was associated with clinical and angiographic

CAD.55 Elevated Lp(a) (> 25 mg/dL) was observed in patients with sin-

gle and triple vessel CAD compared with normal coronaries (P < 0.05).
Curr Probl Cardiol, March 2021 7



Also, significantly higher Lp(a) was found between single, double, or tri-

ple vessel CAD (P < 0.01) and Lp(a) positively correlated with vessel

lesion severity (P < 0.005).55

In a prospective cross-sectional case-control study56 of 300 patients

(150 with single, double, and triple vessel CAD; 150 controls) from North

India, higher Lp(a) levels were associated with ACS (55.8%) compared

with chronic stable angina (35.4 mg/dL vs 23.0 mg/dL, P < 0.001).

Patients with double and triple vessel CAD had greater Lp(a) levels com-

pared with controls (30.0, 39.05; 20 mg/dL; P < 0.008). Lp(a) levels >

40 mg/dL was an independent risk factor for CAD (P < 0.001).

In a North Indian study57 of 380 young patients (n = 220 with angio-

graphic CAD, age<40; 160 healthy controls), Lp(a) levels were higher in

CAD patients compared with controls (30 mg/dL vs 12.7 mg/dL, P <

0.05) and were independently associated with angiographically docu-

mented CAD. In another North Indian cross sectional study58 of 360

patients, Lp(a) levels were greater in CAD compared with the non-CAD

group (48.7 § 23.8 mg/dL vs 18.9 § 11.1 mg/dL, P < 0.0001). Elevated

Lp(a) showed a causal independent risk for CAD. The Singapore Cardio-

vascular Cohort Study5 showed that SA had three times the risk of CAD

compared with Chinese (overall-adjusted HR 3.1, 95% CI 2.0 to 4.8).

Therefore, several studies of SA with elevated Lp(a) show the worsened

risk of CVD, MI, and CAD severity along with a genetic predisposition

for premature CAD. Consequently, prevention, early detection, and

aggressive treatment is critical. Table 1 lists the clinical studies of SA

with CVD. The ratings for the quality of evidence was based upon the

Oxford Center for Evidence-based Medicine’s Levels of Evidence and

Grades of Recommendation.
Prevention of CAD in SA
The conventional risk assessment tools may underestimate CVD risk

in SA due to their premature disease onset.59 SA have unwholesome diets

rich in high fat dairy, butter, ghee, cheese, and paneer.60 North Indians

use saturated fats (ghee and butter), while South Indians use coconut oil

for cooking.59 Consequently, dietary counseling, lifestyle modification,

and medical therapy should be instituted early. Encouragement of regular

exercise (moderate or high intensity) with a reduction of a sedentary life-

style, weight loss, smoking cessation, and increased consumption of fruits

and vegetables may attenuate the progression of CAD. Patients should be

counseled to consume a diet low in saturated fat, trans-fat, and processed

foods. Moreover, if LDL is maintained �130 mg/dL, then elevated Lp(a)
8 Curr Probl Cardiol, March 2021



Table 1. Clinical studies of South Asians, lipoprotein A, and cardiovascular disease

Study (type) Patients (n) Outcomes (follow-up) R ults Level of Evidence

Rating

INTERHEART Lp(a) Study51

(international, standardized,
case-control-2019)

6086 (initial MI), 6857
(controls)

Lp(a) concentration:
first MI; 7 ethnicities
(1829 South Asians)
(no follow-up)

Af ans highest Lp(a) = 27.2 mg/dL with
pulation-attributable MI risk = 0%.
uth Asians = 18 mg/dL with
pulation-attributable MI risk = 9.5%.
gh Lp(a) (>50 mg/dL) => risk MI
igh burden South Asians and Latin
ericans)

3b

India-AMIYA Study54 (single
center, prospective-2017)

1116 STEMI patients
(age � 30)

Risk factors for MI,
presentation,
angiographic severity
(in-hospital)

R factors: smoking, family history of
emature CAD, obesity, physical
activity, stressful life events; chest
in presentation; obstructive CAD
0.6%), single vessel (57.6%), double
ssel (12.9%), left main (3.2%), LAD
8.1%), RCA (28.2%)

1b

Rajasekhar et al.55

(case-control-2004)
200 (151 angiographic
CAD; 49 controls)

Lp(a) concentrations
and MI (no follow-up)

> p(a) = triple vessel and single vessel
D (P < 0.05); Lp(a) > 25 mg/dL
sociated with CAD; Lp(a) correlates
th vessel severity P < 0.005)

3b

Yusuf et al.56 (prospective cross-
sectional case-control -2014)

150 (single, double,
triple vessel CAD);
150 controls

Lp(a) levels and link
with CAD severity in
North India (no follow-
up)

M ian Lp(a) > CAD patients vs controls
0.0 vs 20 mg/dL, P < 0.001); Lp(a)
40 mg/dL = independent CAD risk
ctor (P < 0.001); ACS Lp(a) > chronic
able angina (35.4 vs 23 mg/dL, P <

001)

3b

(continued on next page)
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Table 1. (continued)

Study (type) Patients (n) Outcomes (follow-up) Res ts Level of Evidence

Rating

Gambhir et al.57 (case-control-
2008)

220: angiographic CAD
(age<40); 160 controls

Lp(a) levels and link
with family history of
premature CAD in
young North Indians
(no follow-up)

Med n Lp(a) > CAD patients vs controls
(3 vs 12.7 mg/dL, P < 0.05); Lp
(a independently associated with
an iographic CAD

3b

Ashfaq et al.58 (cross-sectional-
2012)

360 coronary angiography
(chest pain, acute MI,
unstable/stable angina);
270 angiographic CAD

Lp(a) levels and link
with CAD; North
Indians (no follow-up)

Lp(a levels > CAD vs no CAD patients
(4 7 vs 18.9 mg/dL, P < 0.0001); Lp
(a evels severe CAD = 88.0 mg/dL; Lp
(a single, double, triple vessel CAD
(3 3, 58.0, 69.2 mg/dL, P < 0.05); Lp
(a causal independent CAD risk
fa or

4

ACS, acute coronary syndrome; CAD, coronary artery disease; India-AMIYA study, India-acut myocardial infarction in very young adults; LAD, left anterior
descending artery; LPA, lipoprotein A; MI, myocardial infarction; RCA, right coronary artery; ST MI, ST segment elevation myocardial infarction.
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may not have a significant effect on cardiovascular events (OR 1.20, 95%

CI: 0.9 to 1.60, P = 0.21). Conversely, if LDL � 130 md/dL, elevated Lp

(a) may increase such risk (OR 1.46, 95% CI: 1.23 to 1.73, P < 0.001).61

The GeneBank Study37 showed that an LDL �70-100 mg/dL (P = 0.049)

and >100 mg/dL (P = 0.02) with elevated Lp(a) was associated with

worse cardiovascular outcomes. Whereas, LDL<70 mg/dL with an ele-

vated Lp(a) showed no adverse outcomes. Hence, the exact LDL which

portends CVD risk reduction is unclear. Therefore, the treatment

approach for patients with elevated Lp(a) should target LDL reduction.

Education about their genetic proclivity and inheritance of CAD may

stimulate a healthier lifestyle or induce early lifestyle modification. In

high risk SA with normal or mildly abnormal lipid parameters, obtaining

a Lp(a) level as a marker for increased CVD risk may be considered, so

lifestyle modification and medical therapy can be implemented with ele-

vated Lp(a). It might provide the impetus for further treatment if the

patient is reluctant to contemplate lifestyle modification, statin therapy,

and exercise therapy. Enas et al62 recommends obtaining lipids in all

Indians at age 20 or at age 10 with a family history of hyperlipidemia or

CVD.
Treatment of Elevated Lp(a)
Treatment options are niacin, proprotein convertase subtilisin/kexin-

type 9 (PCSK9) inhibitors, cholesterol ester transfer protein inhibitors,

mipomersen (antisense oligonucleotide inhibitor), and lipoprotein aphere-

sis. Niacin (1-3 grams/day) may lower Lp(a) by 20%-40%.63 In an Indian

study (n = 90), niacin monotherapy for 12 weeks reduced Lp(a) levels by

53.64%.64 Unfortunately, niacin use is limited by adverse side effects

such as flushing, dyspepsia, elevated alanine aminotransferase, and myal-

gias.64 PCSK9 inhibitors may decrease Lp(a) up to 30%.65,66 Stains may

increase Lp(a) by 10%-20%.13 In contrast, a prospective single-center

study of 87 patients (follow-up of 6 months) with CAD or high-risk for

CAD and Lp(a) of >50 mg/dL, rosuvastatin (n = 25, 18.2 § 24.8, P =

0.001) produced a significant decrease in Lp(a) compared with atorvasta-

tin (n = 22), atorvastatin plus fenofibrate (n = 20), or atorvastatin plus nia-

cin (n = 20).20 Lp(a) apheresis (extracorporeal elimination) is a

therapeutic approach in which atherogenic Apo B-100, Lp(a), and LDL is

removed from the blood or plasma.67 It is the most effective method to

reduce Lp(a) (>80% removal).68

The post-hoc analysis of the Familial Atherosclerosis Treatment Study

(FATS)69 of 146 men (�62 years, randomized, double blind, placebo
Curr Probl Cardiol, March 2021 11



controlled study) with CAD and elevated Lp(a) (�125 mg/dL) evaluated

the effects of cholesterol reduction using lovastatin plus colestipol, niacin

plus colestipol, or colestipol plus placebo. In patients with Lp(a) �90th

percentile, reduction of elevated LDL had a substantial reduction in car-

diac events (death, MI, and revascularization for refractory ischemia) and

CAD. Thus, if LDL was substantially reduced, the persistent elevations

of Lp(a) [not significantly affected by cholesterol treatment] was no lon-

ger atherogenic, nor associated with increased CVD risk. Almond con-

sumption may be considered since it can reduce the total and LDL

cholesterol, while increasing HDL.70 Such cholesterol reduction is espe-

cially beneficial with elevated Lp(a). Consequently, LDL reduction is

paramount to mitigate the risk of elevated Lp(a).
Discussion
SA comprise a large proportion of the world’s population (24%) so

increased SA CVD is a global concern. Approximately 5-10% of Indians

have an MI younger than 40 years of age. MI can occur in SA about 5-

10 years earlier than Caucasians. Such a large number of SA patients

with premature heart disease can substantially effect their quality of life,

work productivity, longevity, and future generations due to family his-

tory. Furthermore, since elevated Lp(a) is genetically determined,

counseling in SA should involve the patient and family members to pro-

mote healthier habits and lifestyles.

Epidemiological and meta-analysis have provided causal evidence of

elevated Lp(a) and enhanced CVD risk. However, most of the data is

derived from Caucasian who have lower median Lp(a) levels and MI at

a later age compared with SA. Thus, their data cannot be extrapolated

to SA who have various risk factors and higher Lp(a) levels so long-

term randomized studies are necessary in SA. SA have insalubrious

diets and increased Lp(a) which augments their risk for MI, premature

CAD, multivessel CAD, mortality post-PCI, mortality while on statins,

and long-term mortality. Hence, SA with high LDL and elevated Lp(a)

should be aggressively treated to reduce lipids and CVD risk. If LDL is

optimally controlled, elevated Lp(a) may not be as deleterious. Aggres-

sive risk factor modification, early initiation of lipid lowering therapy,

dietary counseling, smoking cessation, and regular exercise may dimin-

ish their risk.

SA ethnicity has been recognized as a risk enhancer for CVD in the

2019 American College of Cardiology (ACC)/American Heart Associa-

tion (AHA) Guideline on the Primary Prevention of CVD.71 The 2018
12 Curr Probl Cardiol, March 2021



Society Guideline on the Management of Blood Cholesterol72 and the

2019 ACC/AHA Guideline on the Primary Prevention of CVD71 lists Lp

(a) as a risk enhancer for CVD.

Lp(a) screening may provide valuable information in patients with pre-

mature CAD, MI, family history of MI, familial hypercholesterolemia, or

CVD risk factors. In patients with normal lipids and CAD or acute MI,

Lp(a) screening may be considered. Treatment for elevated Lp(a) is lim-

ited to niacin, statins, LP(A) apheresis, and PCSK9 inhibitors. Neverthe-

less, precise treatment recommendation for Lp(a) reduction cannot be

provided due to the deficiency of robust clinical data.

Limitations of this review include a dearth of randomized clinical data

in SA with elevated Lp(a). Gaps in knowledge include the reason for dys-

functional HDL and genetic factors causing elevated Lp(a) in SA. Most

of the clinical data is from Caucasians, who have lower Lp(a) levels, lip-

ids, and risk factors. Thus, randomized controlled, multicenter, or pro-

spective studies with long-term follow-up may be beneficial in SA to

understand their pathophysiology for CAD. Subsequently, optimal pre-

vention and treatment can be initiated in SA who have a high propensity

for CVD. Clinical data in Lp(a) treatment and CV outcomes is sparse so

targeted therapies for Lp(a) may provide an area of research.
Conclusions
Elevated Lp(a) is associated with an amplified risk of premature CAD,

severity of CAD, multivessel CAD, MI, and long-term mortality in SA.

Targeted medical therapy is limited. Optimal treatment of LDL, lipid

management, aggressive lifestyle modification, dietary counseling, smok-

ing cessation, and regular exercise is critical.
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