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Lipoprotein(a)



Lipoprotein(a) structure

Hoover-Plow and Huang, Metabolism 2013, 62:479



Typical Kringle structure



Plasminogen and apolipoprotein(a)

inactive protease

n = 2 to > 40 KIV2 copies 

11 to > 50 KIV copies 

free cysteine



Genomic blot of apo(a) gene by 
pulsed-field gel electrophoresis

Lackner et al., J Clin Invest 1991, 87:2077



apo(a) immunoblot
(plasma)

apo(a) genomic blot

Size heterogeneity of apo(a) gene and protein
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Distribution of Lp(a) concentrations 
in three populations
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Distribution of 
plasma Lp(a) levels and number of K4 repeats
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Mean Lp(a) concentrations stratified by the 
number of KIV repeats 

Kronenberg et al., J Intern Med 2013, 273:6



Genomic blot and Lp(a) levels of two unrelated 

families with the same apo(a) size allele

Boerwinkle et al., J Clin Invest 1992, 90:52



Variations at the apo(a) gene locus 
account for 90% of Lp(a) levels

Kronenberg et al., Cardiovascular Drugs Ther 2016, 30:87



Lp(a) synthesis/assembly

Hoover-Plow et al., Metabolism 2013, 62:479

LIVER



Lp(a) synthesis/assembly

Chiesa et al., J Biol Chem 1992, 267:24369



Lp(a)/apo(a) catabolism

Hoover-Plow et al., Metabolism 2013, 62:479



Possible receptors implicated in 
Lp(a) catabolism

McCormick et al., Pathology 2019, 51:155



Lp(a) and OxPL

Rao et al., ATVB 2015, 35:1704



Pathogenic mechanisms of Lp(a)

Tsimikas, JACC 2017, 69:692



Species differences in apo(a)

Leibundgut et al., JLR 2013, 54:2815



Does Lp(a) have a physiological role?
Possible role in wound healing



Lp(a) and wound healing

modified from Lippi et al., Q J Med 2000, 93:75
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Lp(a) levels and risk of major vascular 

and non vascular outcomes
36 long-term prospective studies published between 1970 and 2009 

(126,634 individuals, adjustment for established risk factors)

Nonfatal MI and coronary death
(8362 cases)

Ischemic stroke
(1684 cases)

Nonvascular death
(7268 cases)

Usual Lp(a), Geometric Mean, mg/dlUsual Lp(a), Geometric Mean, mg/dl Usual Lp(a), Geometric Mean, mg/dl
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JAMA 2009, 302:412



Risk of MI by extreme levels of 
Lp(a) in the general population

Kamstrup et al., JAMA 2009, 301:2331

40,486 white individuals of Danish descent  



Lp(a) levels and CV outcomes in 
African Americans and Caucasians

Virani et al., Circulation 2012, 125:241

African Americans

Caucasians



First genetic study on Lp(a) using 
Mendelian randomization

Sandholzer, Arterioscler Thromb 1992, 12:1214

Odds ratios for 

subjects 

with small isoforms 

from six populations 

to be in the group of 

CHD patients



Small apo(a) isoforms double the CHD risk

Erqou, JACC 2010, 55:692



Lp(a) levels and risk of peripheral artery 
disease (PAD)
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EPIC Norfolk prospective population study, 18,720 individuals



Risk of aortic valve stenosis as 
function of Lp(a) levels

Kamstrup, JACC 2014, 63:470

77,680 participants (Copenhagen City Heart Study + Copenhagen 
General Population Study). 



Cumulative incidence of heart failure by 

Lp(a) percentiles (but mediated by MI and AVS)
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High Lp(a) levels increase CVD risk 
in FH patients 

Gencer, Eur Heart J 2017, 38:1553

males

females

≥50

<50

<50
≥50



Phenotypic characterization of genetically 
lowered human lipoprotein(a) levels

Emdin et al., JACC 2016, 68:2761



Impact of genetically mediated Lp(a) reduction 
(1SD) on disease risk
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Lp(a) quantification: a complex issue

McConnell et al., J Clin Lipidol 2014, 8:550
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