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ABSTRACT

Objective: Lipoprotein (a) (Lp[a]), which is a highly heritable trait, is associated with
coronary artery disease (CAD). However, the insight into whether the association between
Lp(a) and CAD differs according to the family history of CAD remains unclear.

Methods: We investigated clinical data of 4,512 participants who underwent serum Lp(a)
level measurement at Kanazawa University Hospital between 2008 and 2016. The association
between Lp(a) and CAD according to CAD family history was investigated through logistic
regression analyses.

Results: CAD family history and Lp(a) levels were significantly associated with CAD
development (odds ratio [OR], 1.32; 95% confidence interval [CI], 1.12-1.52; p<0.001 and
OR, 1.13; 95% CI, 1.03-1.23; p<0.001 per 10 mg/dL, respectively). In patients without CAD
family history, those with Lp(a) levels 30 mg/dL had higher CAD risk than those with
Lp(a) levels <30 mg/dL (reference) (OR, 1.33; 95% CI, 1.05-1.61; p<0.001). In patients with
CAD family history, those who had Lp(a) levels <30 and >30 mg/dL were both highly at risk
for CAD (OR, 1.24; 95% CI, 1.04-1.44; p<0.001 and OR, 1.68; 95% CI, 1.34-2.02; p<0.001,
respectively). Adding CAD family history and Lp(a) information to other conventional

risk factors enhanced CAD risk discrimination (C-statistics: 0.744 [0.704—0.784] to 0.768
[0.730-0.806], and 0.791 [0.751-0.831], respectively; p<0.05 for both).

Conclusion: Lp(a) level was associated with CAD development regardless of CAD family
history status.

Keywords: Lipoprotein(a); Lipoprotein; Medical family history; Coronary artery disease

INTRODUCTION

Lipoprotein (a) (Lp[a]) is a lipoprotein consisting of a particle resembling a low-density
lipoprotein (LDL), and this is one of the crucial residual risk factors of CAD."? In fact, Lp(a)
level appears to be quite useful in CAD risk discrimination on top of classical risk scores,
especially when it is elevated.? International clinical guidelines now recommend assessing
Lp(a) levels in several situations, including, at least once in a lifetime (Europe and Canada),**
when additional risk discrimination would be needed (US and Europe),>” statin intolerance
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(US),% and a family history of premature CAD (US, Europe, and Canada).>*® Among these
situations, a family history of premature CAD is the most adopted because Lp(a) level is
determined mostly by genetic factors.” CAD is a heritable trait; thus, CAD family history,
especially premature CAD family history, has long been considered as an important element
of risk discrimination.” Considering these facts, most of us would wonder 1) if a part of
association between CAD family history and CAD may be explained by the Lp(a) level, and

2) if the association between Lp(a) and CAD differs according to CAD family history. Given
that newer agents that can substantially reduce Lp(a) levels will be available very soon," this
study aimed to investigate the association between Lp(a) and CAD according to the presence
or absence of CAD family history.

MATERIALS AND METHODS

1. Study population

This study retrospectively investigated 5,437 Japanese participants who underwent

serum Lp(a) level assessment at Kanazawa University Hospital between 2008 and March
2016. Among them, 925 participants were excluded because of having no clinical data
(Supplementary Fig. 1). Thus, the 4,512 remaining participants were analyzed. Baseline

data including medical history, physical examination findings, and blood test results were
assessed. The cohort commonly included inpatients referred to the hospital for fasting blood
sample assessment. Table 1 shows the participants’ characteristics.

2. Biochemical analysis

For biochemical assay, blood samples were collected after overnight fasting. Automated
instruments were used for measuring serum creatinine, LDL cholesterol, triglyceride, and
high-density lipoprotein (HDL)-cholesterol levels enzymatically. Lp(a) concentrations were
determined through the enzyme-linked immunosorbent assay.* The coefficient of variation
of Lp(a) measurement was <8% within and between assays.!

Table 1. Participants’ baseline characteristics

Variables All (n=4,512) Family history (+) Family history (-) p-value
(n=954) (n=3,558)

Age (yr) 59+16 52+17 60+16 <0.001
Male 2,432 (53.9%) 524 (54.9%) 1,908 (53.6%) 0.5
BMI (kg/m?) 23.7+4.6 23.5+4.4 23.8+4.6 0.19
Hypertension 2,493 (53.7%) 501 (52.5%) 1,929 (54.0%) 0.43
Diabetes 1,550 (33.9%) 315 (33.0%) 1,235 (34.7%) 0.35
Smoking 1,998 (44.3%) 410 (43.0%) 1,588 (44.6%) 0.38
Total cholesterol (mg/dL) 187 (157-219) 196 (168-224) 182 (153-216) <0.001
Triglyceride (mg/dL) 105 (73-156) 120 (80-174) 104 (70-152) <0.001
HDL cholesterol (mg/dL) 49 (39-61) 44 (36-55) 50 (39-61) <0.001
LDL cholesterol (mg/dL) 107 (85-134) 198 (100-148) 104 (82-130) <0.001
Lipid-lowering therapy 1,169 (25.9%) 534 (56.0%) 635 (17.8%) <0.001
Lp(a) (mg/dL) 13.0 (6.7-28.5) 18.9 (8.4-44.9) 12.8 (6.4-27.0) <0.001
CAD 885 (19.6%) 344 (36.1%) 541 (15.2%) <0.001

Categorical variables, expressed as percentages and continuous variables with a normal distribution are
presented as the mean + standard deviation, whereas those without a normal distribution are presented as the
median and interquartile range.

BMI, body mass index; HDL, high-density lipoprotein; LDL, low-density lipoprotein; Lp(a), lipoprotein (a); CAD,
coronary artery disease.
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3. Clinical evaluation

Patients were considered having a family history of CAD if at least one of their first-degree
relatives was diagnosed with CAD. Those with a systolic blood pressure of at least 140
mmHg, a diastolic blood pressure of at least 90 mmHg, or antihypertensive medication
were regarded as hypertensive. Furthermore, patients were considered diabetic if they

met the diabetes description of the Japan Diabetes Society" or if they were under diabetes
medication. Body mass index (BMI) was calculated as body weight in kilograms divided by
height in meters squared. Smoking was defined as any smoking habit. We also assessed
data on the participants’ baseline medications, including lipid-lowering, antihypertensive,
antidiabetic, and antithrombotic drugs. Finally, CAD was defined as the presence of angina
pectoris, myocardial infarction, or severe stenotic region(s) in the coronary artery identified
via angiogram or computed tomography scan.

4. Ethical considerations

This study obtained approval from the Ethics Committee of Kanazawa University (IRB No. 1737).
All procedures conformed to the ethical standards of the responsible committee on human
experimentation (institutional and national); the 1975 Declaration of Helsinki, as revised in
2008; the Ethical Guidelines for Medical and Health Research Involving Human Subjects; and
all other associated laws and guidelines in Japan.

5. Statistical analysis

Categorical variables, expressed as percentages, were analyzed using the Fisher’s exact test
or the y? test, as applicable. Continuous variables with a normal distribution are presented as
the mean + standard deviation, whereas those without a normal distribution are presented as
the median and interquartile range. The associations between various factors, including age,
sex, BMI, hypertension, diabetes, smoking, LDL cholesterol, triglyceride, HDL cholesterol,
and Lp(a) levels, were assessed using logistic regression analysis. In addition, we conducted
receiver operating characteristic curve analysis and calculated the C-statistic value to estimate
the predictive performance of the considered parameters. Continuous net reclassification
improvement (NRI) and integrated discrimination improvement (IDI) were also calculated.
All statistical data were analyzed using the R statistical software. The p-values <0.05 were
considered statistically significant.

RESULTS

1. Participant characteristics

Table 1 shows the participants’ clinical characteristics. Of the 4,512 included patients, almost
half (53.9%) were male, and 885 (19.6%) had CAD. Overall, the mean age was 59 years.
Patients with CAD family history were significantly younger than those without CAD family
history (52 vs. 60 years, p<0.001). More than half of the patients (53.6%) had hypertension,
approximately one-third (33.9%) had diabetes, and almost half (44.3%) had smoking habits.
Their median LDL cholesterol level was 107 mg/dL, and 1,169 (25.9%) participants received
lipid-lowering therapies. In group comparison, the median total cholesterol, triglycerides,
and LDL cholesterol levels were significantly higher in patients with CAD family history than
in those without (196 vs. 182 mg/dL, 120 vs. 104 mg/dL, and 128 vs. 104 mg/dL, respectively;
all p<0.001). Conversely, the HDL cholesterol level was significantly lower in patients with
CAD family history than in those without (44 vs. 50 mg/dL, p<0.001). The median Lp(a) level
was 13.0 (interquartile range: 6.7-28.5) mg/dL. When comparing the groups, the median
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Lp(a) level was significantly higher in patients with CAD family history than in those without
(18.9 vs. 12.8 mg/dL, p<0.001). Patients with CAD family history also had a significantly
higher CAD prevalence than those without (36.1% vs. 15.2%, p<0.001).

2. Factors associated with CAD

The factors that are possibly associated with atherosclerotic diseases were assessed.
Multivariate logistic regression analysis showed that age (p<0.001), male sex (p<0.001),
hypertension (p<0.001), diabetes (p<0.001), smoking (p<0.001), triglycerides (p=0.03), HDL
cholesterol (p<0.001), lipid-lowering therapy (p<0.001), family history (p<0.001), and Lp(a)
level (p<0.001) were independently associated with CAD (Table 2).

3. 0dds for CAD development according to CAD family history and Lp(a) levels
In participants without CAD family history, those who had Lp(a) level 230 mg/dL exhibited
higher odds for CAD development than those who had Lp(a) level <30 mg/dL as a reference
(p<0.001; Fig. 1). In participants with CAD family history, those who had Lp(a) level <30 mg/

Table 2. Factors associated with CAD

Variable Univariate analysis Multivariate analysis

OR (95% CI) p-value OR (95% CI) p-value
Age (per year) 1.04 (1.02-1.06) <0.001 1.04 (1.02-1.06) <0.001
Male (yes vs. no) 1.55(1.20-1.90) <0.001 1.70(1.18-2.292) <0.001
BMI (per kg/m2) 1.10(1.03-1.17) 0.002 1.04 (0.95-1.15) 0.24
Hypertension (yes vs. no) 4.40 (2.24-6.16) <0.001 3.10 (2.00-4.20) <0.001
Diabetes (yes vs. no) 1.44 (1.10-1.78) <0.001 1.32(1.06-1.58) <0.001
Smoking (yes vs. no) 2.44 (1.28-3.60) <0.001 1.70 (1.20-2.20) <0.001
LDL cholesterol (per mg/dL) 0.97 (0.95-1.00) 0.12 0.98 (0.96-1.00) 0.12
Triglycerides (per mg/dL) 1.00 (1.00-1.00) 0.01 1.00 (1.00-1.00) 0.03
HDL cholesterol (per mg/dL) 0.98 (0.97-0.99) <0.001 0.98 (0.97-0.99) <0.001
Lipid-lowering therapy (yes vs. no) 2.96 (1.80-4.12) <0.001 2.42 (1.40-3.44) <0.001
Family history (yes vs. no) 1.56 (1.16-1.96) <0.001 1.32(1.12-1.52) <0.001
Lp(a) (per 10 mg/dL) 1.20 (1.05-1.35) <0.001 1.13 (1.03-1.23) <0.001

CAD, coronary artery disease; OR, odds ratio; Cl, confidence interval; BMI, body mass index; LDL, low-density
lipoprotein; HDL, high-density lipoprotein; Lp(a), lipoprotein (a).
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Fig. 1. Lp(a) level, family history, and odds ratios for coronary artery disease.

Light blue and light orange indicate patients without a family history of CAD who had Lp(a) levels of <30 and >30
mg/dL, respectively. Dark blue and dark orange indicate patients with a family history of CAD who have Lp(a)
levels <30 and >30 mg/dL, respectively.

Lp(a), lipoprotein (a); CAD, coronary artery disease; OR, odds ratio; Cl, confidence interval.
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Table 3. C-statistic of models for predicting CAD

Models C-statistics (95% CI) p-value NRI (95% CI) p-value IDI (95% CI) p-value
Conventional model 0.744 (0.704-0.784) reference reference reference
Conventional model + family history 0.768 (0.730-0.806) 0.021 0.116 (0.030-0.192)  0.012 0.034 (0.011-0.045) 0.01
Conventional model + Lp(a) 0.760 (0.724-0.96) 0.033 0.098 (0.021-0.185)  0.022 0.024 (0.010-0.038) 0.03
Conventional model + family history + Lp(a) 0.791 (0.751-0.831) 0.004 0.178 (0.068-0.288)  0.004 0.050 (0.018-0.082) 0.003

CAD, coronary artery disease; Cl, confidence interval; NRI, net reclassification improvement; IDI, integrated discrimination improvement; Lp(a), lipoprotein (a).

dL also exhibited higher odds for CAD, and those who had Lp(a) level 230 mg/dL exhibited
even higher odds for CAD (both p<0.001; Fig. 1).

4. Risk discrimination for CAD according to lifestyle risk score

We further investigated whether the discrimination ability of a model based on the traditional
risk factors associated with CAD (age, sex, hypertension, diabetes, smoking, and LDL
cholesterol level) differed from those of models that included CAD family history and Lp(a).
Moreover, the C-statistic value of the traditional risk factor model increased from 0.744 to
0.768, and 0.760 after incorporating CAD family history or Lp(a) into the model (p=0.021 and
p=0.033, respectively; Table 3). It even further increased to 0.791 after including Lp(a) into
the model (p=0.004; Table 3). We also assessed the continuous NRI and IDI. We found that
the addition of family history (continuous NRI, 0.116; 95% CI, 0.030-0.192; p=0.012 and IDI,
0.034; 95% CI, 0.011-0.045; p=0.01), Lp(a) (continuous NRI, 0.098; 95% CI, 0.021-0.185;
p=0.022 and IDI, 0.024; 95% CI, 0.010-0.038; p=0.03), and both of them (continuous NRI,
0.178, 95% CI, 0.068-0.288; p=0.004 and IDI, 0.050; 95% CI, 0.018-0.082; p=0.003) to the
conventional model improved reclassification (Table 3).

DISCUSSION

This study aimed to investigate the association between Lp(a) and CAD according to presence
or absence of CAD family history. Results revealed that 1) patients with CAD family history
exhibited significantly higher Lp(a) levels, 2) both CAD family history and Lp(a) were
independently associated with CAD development, and 3) both CAD family history and Lp(a)
independently add risk discrimination information for CAD. Therefore, Lp(a) levels should
be assessed regardless of their CAD family history status, although a part of their CAD family
history may be explained by their Lp(a) level.

A family history of CAD has been one of the most important data obtained from patients
at their initial visit to our clinic because of the fact that CAD is a heritable trait. CAD family
history information also adds a predictive value for CAD development.'* Given that this
information can be assessed noninvasively without any costs, obtaining it at our clinic

is reasonable. However, factors contributing to CAD remain unclear; consequently, the
treatment strategy also remains uncertain.

Lp(a) is quite a unique molecule in several aspects. First, its serum level is highly heritable.
Approximately 90% of their variability appears to be determined by genetics; thus, we need to
conduct cascade screening when we encounter a patient with elevated Lp(a) levels.*® Second,
Lp(a) appears to be causally associated with CAD on the basis of epidemiological studies and
Mendelian randomization studies.’ Importantly, several different oligonucleotide therapeutics
are currently being used in randomized clinical trials to investigate whether lowering the Lp(a)
levels actually reduces CAD events. Third, its serum level appears to quite vary among different
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ethnicities.”” Under these circumstances, measuring serum Lp(a) is now recommended by
clinical guidelines in patients with premature CAD, owing to the assumption that a part of the
association between CAD family history and CAD can be explained by the serum Lp(a) level.
The present study verified this fact and showed that Lp(a) levels were associated with CAD
regardless of the CAD family history status. Accordingly, we now understand that Lp(a) should
be measured in patients with a family history of CAD and that additional intervention should
be considered in patients with elevated Lp(a) levels regardless of the presence or absence of
CAD family history. Regarding “additional intervention,” LDL-lowering therapies and healthy
lifestyle appear to be quite beneficial for patients with high Lp(a) levels, although they are not
directly associated with Lp(a) reduction.” In addition, newer agents that can substantially
reduce Lp(a) levels will soon be available.

In this study, we chose to use the cut-off value as 30 mg/dL, because of the fact that
reference value among Japanese has been <30 mg/dL for a long time. This is rather lower
than other ethnicities; however, it could be justified based on the highly skewed distribution
of Lp(a) level among this study subjects (Supplementary Fig. 2) as observed in Korean and
Chinese populations.??

This study has some limitations. First, it conducted a retrospective, cross-sectional, and
observational analysis. In fact, we observed a reverse causal relationship between lipid-
lowering therapy and CAD, and null association between LDL cholesterol and CAD probably
because of this study design. Second, it investigated participants who underwent serum Lp(a)
level assessment for any reason, possibly resulting in some bias. At our institution, patients
who underwent any surgery type requiring prolonged bed rest and those with any risk factors
for systemic atherosclerosis commonly underwent routine serum Lp(a) level assessment.
Third, the number of Kringle IV domains might affect the assay in this study to some extent.”
Therefore, an assay that is not sensitive to apolipoprotein (a) isoform size heterogeneity
should be used in future studies involving the Japanese population. Fourth, some individuals
received lipid-lowering therapies. However, the current therapies have minimal effects on
Lp(a) levels. Fifth, we did not assess non-genetic factors that can potentially affect Lp(a) level,
such as diet, exercise, menopause hormone replacement therapy, renal function, and liver
function. However, it has been shown that up to 90% of the variability of Lp(a) level can be
attributed to genetic backgrounds.* So, impact of these non-genetic factors could be minimal.

In conclusion, Lp(a) levels were associated with CAD regardless of the presence or absence of
CAD family history.

SUPPLEMENTARY MATERIALS

Supplementary Fig. 1
Study flowchart.

Supplementary Fig. 2
Distribution of Lp(a).

https://doi.org/10.12997/jla.2025.14.1.120 125


https://e-jla.org/DownloadSupplMaterial.php?id=10.12997/jla.2025.14.1.120&fn=jla-14-120-s001.ppt
https://e-jla.org/DownloadSupplMaterial.php?id=10.12997/jla.2025.14.1.120&fn=jla-14-120-s002.ppt

CAD Family History and Lp(a)

Journal of
Lipid and
Atherosclerosis

https://e-jla.org

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Tada H, Kojima N, Yamagami K, Nomura A, Nohara A, Usui S, et al. Synergistic effect of lipoprotein (a)
and C-reactive protein on prognosis of familial hypercholesterolemia. Am J Prev Cardiol 2022;12:100428.
PUBMED | CROSSREF

Tada H, Takamura M, Kawashiri MA. Lipoprotein(a) as an old and new causal risk factor of atherosclerotic
cardiovascular disease. J Atheroscler Thromb 2019;26:583-591. PUBMED | CROSSREF

Small AM, Pournamdari A, Melloni GE, Scirica BM, Bhatt DL, Raz [, et al. Lipoprotein(a), C-reactive
protein, and cardiovascular risk in primary and secondary prevention populations. JAMA Cardiol
2024;9:385-391. PUBMED | CROSSREF

Mach F, Baigent C, Catapano AL, Koskinas KC, Casula M, Badimon L, et al. 2019 ESC/EAS Guidelines
for the management of dyslipidaemias: lipid modification to reduce cardiovascular risk. Eur Heart J
2020;41:111-188. PUBMED | CROSSREF

Kronenberg F, Mora S, Stroes ES, Ference BA, Arsenault BJ, Berglund L, et al. Lipoprotein(a) in
atherosclerotic cardiovascular disease and aortic stenosis: a European Atherosclerosis Society consensus
statement. Eur Heart ] 2022;43:3925-3946. PUBMED | CROSSREF

Pearson GJ, Thanassoulis G, Anderson TJ, Barry AR, Couture P, Dayan N, et al. 2021 Canadian
Cardiovascular Society guidelines for the management of dyslipidemia for the prevention of
cardiovascular disease in adults. Can J Cardiol 2021;37:1129-1150. PUBMED | CROSSREF

Wilson DP, Jacobson TA, Jones PH, Koschinsky ML, McNeal CJ, Nordestgaard BG, et al. Use of
lipoprotein(a) in clinical practice: a biomarker whose time has come. A scientific statement from the
National Lipid Association. J Clin Lipidol 2019;13:374-392. PUBMED | CROSSREF

Handelsman Y, Jellinger PS, Guerin CK, Bloomgarden ZT, Brinton EA, Budoff MJ, et al. Consensus
statement by the American Association of Clinical Endocrinologists and American College of
Endocrinology on the management of dyslipidemia and prevention of cardiovascular disease algorithm -
2020 executive summary. Endocr Pract 2020;26:1196-1224. PUBMED | CROSSREF

Coassin S, Kronenberg F. Lipoprotein(a) beyond the kringle IV repeat polymorphism: the complexity of
genetic variation in the LPA gene. Atherosclerosis 2022;349:17-35. PUBMED | CROSSREF

Snowden CB, McNamara PM, Garrison R]J, Feinleib M, Kannel WB, Epstein FH. Predicting coronary
heart disease in siblings--a multivariate assessment: the Framingham Heart Study. Am J Epidemiol
1982;115:217-222. PUBMED | CROSSREF

Tsimikas S, Karwatowska-Prokopczuk E, Gouni-Berthold I, Tardif JC, Baum SJ, Steinhagen-Thiessen E,
etal. Lipoprotein(a) reduction in persons with cardiovascular disease. N Engl ] Med 2020;382:244-255.
PUBMED | CROSSREF

O’Donoghue ML, Rosenson RS, Gencer B, Lopez JAG, Lepor NE, Baum SJ, et al. Small interfering RNA to
reduce lipoprotein(a) in cardiovascular disease. N Engl ] Med 2022;387:1855-1864. PUBMED | CROSSREF

Nissen SE, Wolski K, Watts GF, Koren MJ, Fok H, Nicholls §J, et al. Single ascending and multiple-dose
trial of zerlasiran, a short interfering RNA targeting lipoprotein(a): a randomized clinical trial. JAMA
2024;331:1534-1543. PUBMED | CROSSREF

Wu JH, Kao JT, Wen MS, Wu D. Coronary artery disease risk predicted by plasma concentrations of
high-density lipoprotein cholesterol, apolipoprotein Al, apolipoprotein B, and lipoprotein(a) in a general
Chinese population. Clin Chem 1993;39:209-212. PUBMED | CROSSREF

Araki E, Goto A, Kondo T, Noda M, Noto H, Origasa H, et al. Japanese clinical practice guideline for
diabetes 2019. J Diabetes Investig 2020;11:1020-1076. PUBMED | CROSSREF

Yeboah J, McClelland RL, Polonsky TS, Burke GL, Sibley CT, O’Leary D, et al. Comparison of novel risk
markers for improvement in cardiovascular risk assessment in intermediate-risk individuals. JAMA
2012;308:788-795. PUBMED | CROSSREF

Tada H, Melander O, Louie JZ, Catanese JJ, Rowland CM, Devlin JJ, et al. Risk prediction by genetic risk
scores for coronary heart disease is independent of self-reported family history. Eur Heart ] 2016;37:561-567.
PUBMED | CROSSREF

Koschinsky ML, Bajaj A, Boffa MB, Dixon DL, Ferdinand KC, Gidding SS, et al. A focused update

to the 2019 NLA scientific statement on use of lipoprotein(a) in clinical practice. J Clin Lipidol
2024;18:e308-€319. PUBMED | CROSSREF

Mehta A, Jain V, Saeed A, Saseen JJ, Gulati M, Ballantyne CM, et al. Lipoprotein(a) and ethnicities.
Atherosclerosis 2022;349:42-52. PUBMED | CROSSREF

Tada H, Yamagami K, Sakata K, Usui S, Kawashiri MA, Takamura M. Healthy lifestyle, lipoprotein (a)
levels and the risk of coronary artery disease. Eur J Clin Invest 2024;54:€14093. PUBMED | CROSSREF

https://doi.org/10.12997/jla.2025.14.1.120 126


http://www.ncbi.nlm.nih.gov/pubmed/36386253
https://doi.org/10.1016/j.ajpc.2022.100428
http://www.ncbi.nlm.nih.gov/pubmed/31061262
https://doi.org/10.5551/jat.RV17034
http://www.ncbi.nlm.nih.gov/pubmed/38353970
https://doi.org/10.1001/jamacardio.2023.5605
http://www.ncbi.nlm.nih.gov/pubmed/31504418
https://doi.org/10.1093/eurheartj/ehz455
http://www.ncbi.nlm.nih.gov/pubmed/36036785
https://doi.org/10.1093/eurheartj/ehac361
http://www.ncbi.nlm.nih.gov/pubmed/33781847
https://doi.org/10.1016/j.cjca.2021.03.016
http://www.ncbi.nlm.nih.gov/pubmed/31147269
https://doi.org/10.1016/j.jacl.2019.04.010
http://www.ncbi.nlm.nih.gov/pubmed/33471721
https://doi.org/10.4158/CS-2020-0490
http://www.ncbi.nlm.nih.gov/pubmed/35606073
https://doi.org/10.1016/j.atherosclerosis.2022.04.003
http://www.ncbi.nlm.nih.gov/pubmed/7058780
https://doi.org/10.1093/oxfordjournals.aje.a113293
http://www.ncbi.nlm.nih.gov/pubmed/31893580
https://doi.org/10.1056/NEJMoa1905239
http://www.ncbi.nlm.nih.gov/pubmed/36342163
https://doi.org/10.1056/NEJMoa2211023
http://www.ncbi.nlm.nih.gov/pubmed/38587822
https://doi.org/10.1001/jama.2024.4504
http://www.ncbi.nlm.nih.gov/pubmed/8432007
https://doi.org/10.1093/clinchem/39.2.209
http://www.ncbi.nlm.nih.gov/pubmed/33021749
https://doi.org/10.1111/jdi.13306
http://www.ncbi.nlm.nih.gov/pubmed/22910756
https://doi.org/10.1001/jama.2012.9624
http://www.ncbi.nlm.nih.gov/pubmed/26392438
https://doi.org/10.1093/eurheartj/ehv462
http://www.ncbi.nlm.nih.gov/pubmed/38565461
https://doi.org/10.1016/j.jacl.2024.03.001
http://www.ncbi.nlm.nih.gov/pubmed/35606075
https://doi.org/10.1016/j.atherosclerosis.2022.04.005
http://www.ncbi.nlm.nih.gov/pubmed/37712231
https://doi.org/10.1111/eci.14093

CAD Family History and Lp(a)

Journal of
Lipid and
Atherosclerosis

https://e-jla.org

21.

22.

23.

24,

ParkJS, Cho KH, Hong YJ, Kim MC, Sim DS, Kim JH, et al. Baseline lipoprotein(a) levels and long-term
cardiovascular outcomes after acute myocardial infarction. ] Korean Med Sci 2023;38:€102. PUBMED |
CROSSREF

Yuan S, Li F, Zhang H, ZengJ, Su X, QuJ, et al. Impact of high lipoprotein(a) on long-term survival
following coronary artery bypass grafting. ] Am Heart Assoc 2024;13:¢031322. PUBMED | CROSSREF

Marcovina SM, Albers JJ, Scanu AM, Kennedy H, Giaculli F, Berg K, et al. Use of a reference material
proposed by the International Federation of Clinical Chemistry and Laboratory Medicine to evaluate
analytical methods for the determination of plasma lipoprotein(a). Clin Chem 2000;46:1956-1967.
PUBMED | CROSSREF

Boerwinkle E, Leffert CC, Lin J, Lackner C, Chiesa G, Hobbs HH. Apolipoprotein(a) gene accounts for
greater than 90% of the variation in plasma lipoprotein(a) concentrations. J Clin Invest 1992;90:52-60.
PUBMED | CROSSREF

https://doi.org/10.12997/jla.2025.14.1.120 127


http://www.ncbi.nlm.nih.gov/pubmed/37012687
https://doi.org/10.3346/jkms.2023.38.e102
http://www.ncbi.nlm.nih.gov/pubmed/38240214
https://doi.org/10.1161/JAHA.123.031322
http://www.ncbi.nlm.nih.gov/pubmed/11106328
https://doi.org/10.1093/clinchem/46.12.1956
http://www.ncbi.nlm.nih.gov/pubmed/1386087
https://doi.org/10.1172/JCI115855

	Association Between Lipoprotein (a) Levels and Coronary Artery Disease (CAD) Among Patients With or Without CAD Family History
	INTRODUCTION
	MATERIALS AND METHODS
	2. Biochemical analysis
	3. Clinical evaluation
	4. Ethical considerations
	5. Statistical analysis

	RESULTS
	2. Factors associated with CAD
	3. Odds for CAD development according to CAD family history and Lp(a) levels
	4. Risk discrimination for CAD according to lifestyle risk score

	DISCUSSION
	SUPPLEMENTARY MATERIALS
	Supplementary Fig. 1
	Supplementary Fig. 2

	REFERENCES


