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Background: Elevated lipoprotein(a) (Lp[a]) and familial hypercholesterolemia (FH) are inherited

lipid disorders. Their frequencies, coexistence, and associations with premature coronary artery

disease (CAD) in patients admitted to the coronary care unit (CCU) remain to be defined.

Hypothesis: Elevated Lp(a) and FH are commonly encountered among CCU patients and inde-

pendently associated with increased premature CAD risk.

Methods: Plasma Lp(a) concentrations were measured in consecutive patients admitted to the

CCU with an acute coronary syndrome (ACS) or prior history of CAD for 6.5 months. Elevated

Lp(a) was defined as concentrations ≥0.5 g/L. Patients with LDL-C ≥ 5 mmol/L exhibited phe-

notypic FH. Premature CAD was diagnosed in those age < 60 years, and the relationship

between this and elevated Lp(a) and FH was determined by logistic regression.

Results: 316 patients were screened; 163 (51.6%) had premature CAD. Overall, elevated

Lp(a) and FH were identified in 27.0% and 11.6% of patients, respectively. Both disorders were

detected in 4.4% of individuals. Elevated Lp(a) (32.0% vs 22.2%; P = 0.019) and FH phenotype

(15.5% vs 8.0%; P = 0.052) were more common with premature vs nonpremature CAD. Ele-

vated Lp(a) alone conferred a 1.9-fold, FH alone a 3.2-fold, and the combination a 5.3-fold

increased risk of premature CAD (P = 0.005).

Conclusions: Elevated Lp(a) and phenotypic FH were commonly encountered and more fre-

quent with premature CAD. The combination of both disorders is especially associated with

increased CAD risk. Patients admitted to the CCU with ACS or previously documented CAD

should be routinely screened for elevated Lp(a) and FH.

1 | INTRODUCTION

Elevated lipoprotein(a) [Lp(a)] and familial hypercholesterolemia

(FH) are inherited disorders that are associated with increased coro-

nary artery disease (CAD) risk.1,2 FH, an autosomal dominant disorder

affecting approximately 1 in 250 individuals worldwide, is character-

ized by markedly elevated levels of low-density lipoprotein choles-

terol (LDL-C), due primarily to mutations in the gene encoding the

LDL receptor (LDLR).1 Lp(a) consists of an LDL-like particle covalently

bound to the glycoprotein, apolipoprotein (a) [apo(a)]. Concentrations

of Lp(a) vary by up to 1000-fold between individuals, with levels

exhibiting a pronounced and positively skewed distribution. Approxi-

mately 20% of the general population are likely to have elevated

Lp(a), defined as a concentration of ≥0.5 g/L.2 Lp(a) is a highly

heritable trait, with the gene encoding apo(a), LPA, explaining most of

the variation in circulating levels. Epidemiological3,4 and Mendelian

randomization studies5,6 have provided conclusive evidence for a

causal association between Lp(a) and increased risk of CAD.

Because FH and elevated Lp(a) are genetic disorders with risk

exposure beginning at birth, early detection and intervention with

both pharmacotherapy and lifestyle measures is crucial for mitigating

the burden of CAD. The coexistence of both disorders may exacer-

bate the risk of CAD.7–11 Nevertheless, there is currently a wide-

spread lack of awareness that both FH and elevated Lp(a) accelerate

CAD, so that these disorders remain under-recognized in clinical

practice. Universal screening for FH and elevated Lp(a) in patients

presenting to coronary care units (CCU) may afford a unique oppor-

tunity for detecting previously undiagnosed individuals. Importantly,
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given the co-dominant mode of inheritance, this approach would also

be useful for triggering the cascade testing of relatives of index cases,

allowing earlier intervention and reducing the risk of CAD in newly

identified family members.

Although the frequency of FH has been investigated in several

studies of patients with acute coronary syndromes (ACS),12–18 the

prevalence of elevated Lp(a) in patients presenting to the CCU has

not been well established. Furthermore, the spectrum of additional

cardiovascular (CV) risk factors in patients with elevated Lp(a) and

established CAD has not been fully described. This is important

because the management of secondary CV risk factors in patients

with elevated Lp(a) is at present the most practicable approach for

reducing the Lp(a)-associated risk of CAD until the advent of specific

Lp(a)-lowering therapies.19

We examine the frequency and coexistence of phenotypic FH

and elevated Lp(a) and their association with premature CAD in

patients consecutively admitted to a CCU.

2 | METHODS

2.1 | Patients and study design

Between January 25 and August 11, 2016, three hundred sixteen

patients consecutively admitted to the CCU at Royal Perth Hospital

were screened for FH and elevated Lp(a). Screening was undertaken

in 247 patients who had been admitted with an ACS (78.2%); of

those with ACS, 125 (50.6%) were admitted with ST-segment eleva-

tion myocardial infarction, 101 (40.9%) with non–ST-segment eleva-

tion myocardial infarction, and 21 (8.5%) with unstable angina. The

remaining 69 patients (21.8%) had CAD diagnosed at the time of

their admission with coronary angiogram, or alternatively had an

established history of CAD and were admitted with complications

relating to their disease, including arrhythmias, angina, and heart fail-

ure. A fasting venous blood sample for lipid profiling was obtained

with the patient recumbent. Elevated Lp(a) was defined as a plasma

concentration of ≥0.5 g/L. This threshold was based on the recom-

mendations of published clinical guidelines.2,20,21 Phenotypic FH was

defined as a treatment and Lp(a) corrected LDL-C ≥ 5.0 mmol/L; this

corresponds to a Dutch Lipid Clinic Network Criteria (DLCNC) score

of ≥3 and a diagnosis of at least possible FH. Premature CAD was

diagnosed in patients age < 60 years at the time of their hospital

admission.

The use of medications, blood test results, and the presence of

CV risk factors including type 2 diabetes mellitus (T2DM), hyperten-

sion (HTN), and smoking status were recorded from patient discharge

summaries. Exclusion criteria were potential secondary causes of

hypercholesterolemia, including chronic kidney disease. Clinical audit

approval was granted by Royal Perth Hospital (GEKO Quality Activity

10431).

2.2 | Biochemical analyses

Plasma total cholesterol, high-density lipoprotein cholesterol (HDL-C),

and triglyceride (TG) concentrations were measured in fresh samples

using standard enzymatic and immunoturbidimetric methods at a

National Association of Testing Authorities–accredited laboratory.

The Friedewald equation was used to calculate LDL-C, except in those

with TG >4.5 mmol/L, when LDL-C was measured directly.22 In indi-

viduals receiving statin therapy at the time of hospital admission, LDL-

C was corrected for the estimated effect of the statin regimen on

LDL-C concentration.23 Because approximately 30% of Lp(a) mass is

cholesterol mass,24 LDL-C was further adjusted for the cholesterol

content of Lp(a). Lp(a) was measured by an isoform-independent auto-

mated latex-enhanced immunoassay (Quantia assay and standard).25

2.3 | Statistical analysis

The primary outcome of the study was the frequency of elevated

Lp(a) ≥0.5 g/L and phenotypic FH in patients consecutively admitted to

the CCU with either an ACS or prior history of CAD. The frequency of

these disorders were compared between patients with premature CAD

(age < 60 years) and nonpremature CAD (age > 60 years). Clinical char-

acteristics were compared between groups using unpaired t tests,

ANOVA, and χ2 analyses where appropriate. Logistic regression ana-

lyses were carried out to investigate associations with premature CAD

and adjusted for the established predictors of increased CAD risk: sex,

T2DM, HTN, creatinine, smoking status, and statin therapy. Lp(a), TG,

and creatinine levels exhibited a skewed distribution and were log-

transformed prior to analysis. All analyses were carried out using SPSS

version 21 (IBM Corp., Armonk, NY), with P values <0.05 deemed to be

statistically significant.

3 | RESULTS

Over the period of study, 316 patients were screened for elevated

Lp(a) and phenotypic FH. The patient characteristics at admission are

shown in Table 1. Of those screened, 69.9% were male and the average

age at admission was 61.0 years (range, 23.0–90.8 years). Overall,

38.3% of patients were receiving statin therapy at the time of their hos-

pitalization. A total of 163 patients (51.6%) were admitted with a pre-

mature coronary event, the remainder having nonpremature CAD.

3.1 | Frequency of elevated Lp(a) and
phenotypic FH

The median Lp(a) level in CCU patients was 0.16 g/L (interquartile

range [IQR], 0.45 g/L). The frequency of elevated Lp(a) was 34.2%,

26.3%, and 7.6% with reference to the thresholds ≥0.3 g/L, ≥0.5 g/L,

and ≥1.0 g/L, respectively. The frequency of elevated Lp(a) ≥0.5 g/L

was significantly higher in individuals experiencing a premature coro-

nary event (31.9%) compared with those without a premature event

(20.3%, P = 0.019; Figure 1).

The mean treatment- and Lp(a)-corrected LDL-C was 3.5 mmol/L

(range, 0.4–13.8 mmol/L) and was significantly higher in patients with

premature CAD compared with nonpremature CAD (3.9 vs

3.2 mmol/L; P < 0.001). The frequency of phenotypic FH in patients

presenting to the CCU was 11.4% (n = 36). In patients with prema-

ture CAD, the frequency of phenotypic FH was almost twice as high
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when compared with nonpremature CAD (14.8% vs 7.8%), but this

failed to reach statistical significance (P = 0.052; Figure 1).

The combination of both elevated Lp(a) and phenotypic FH was

present in 4.4% (n = 14) of patients; 21.9% (n = 69) had elevated

Lp(a) alone, 7.0% (n = 22) had phenotypic FH alone, and 66.7%

(n = 210) had neither disorder. As shown in Figure 1, the frequency

of having both of these disorders was greater in those with prema-

ture CAD (6.2% vs 2.6%; P = 0.033).

3.2 | Frequency of CV risk factors

The frequencies of secondary CV risk factors based on the diagnoses

of elevated Lp(a) or phenotypic FH are shown in Table 2. There was

a significantly higher frequency of females with elevated Lp(a) than

without elevated Lp(a) (P = 0.012). The frequencies of other risk fac-

tors for CAD did not significantly differ between patients with and

without elevated Lp(a). Despite no difference in the proportion of

patients on statin therapy at the time of their admission, fewer

patients with elevated Lp(a) had achieved a guideline-recommended

LDL-C target of <1.8 mmol/L (P = 0.035).

When comparing patients with and without phenotypic FH, there

was no significant difference in the frequency of HTN and a history

of smoking (Table 2). Conversely, almost twice as many patients with

phenotypic FH had T2DM (44.4% vs 28.3%; P = 0.047), which is con-

sistent with the significantly increased frequency of statin therapy in

these patients (80.6% vs 32.6%; P < 0.001). A more adverse lipid pro-

file, including increased TG (P = 0.015), corrected LDL-C (P < 0.001),

and lower attainment of LDL-C targets, was observed in FH patients

(Table 2).

3.3 | Associations with premature CAD

At the time of hospitalization, patients without elevated Lp(a) or FH

were on average 62.4 years of age. Those with elevated Lp(a) alone

were on average 3 years younger (59.4 years), FH alone 5 years

younger (57.1 years), and patients with both elevated Lp(a) and FH

were 7 years younger (55.3 years) than unaffected individuals

(P = 0.062).

Logistic regression analyses were undertaken to investigate the

association between elevated Lp(a), FH phenotype, and the combina-

tion of both disorders with the risk of experiencing a premature CAD

event. When adjusting for additional CAD risk factors, elevated

Lp(a) (odds ratio: 1.88, P = 0.024) and FH phenotype (odds ratio:

3.02, P = 0.008) were independently associated with an increased risk

of premature CAD (Table 3). When investigating the possible combi-

nations of these disorders, patients with elevated Lp(a) alone had a

1.9-fold increased risk of premature CAD when compared with indi-

viduals with neither disorder (P = 0.031), and a 3.2-fold increased risk

TABLE 1 Clinical characteristics at the time of hospital admission in

patients admitted to the CCU

Variable Value

Age, y 61.02 � 13.56

Male sex 69.9

HTN 51.9

T2DM 30.4

Former or current smoker 39.6

Statin therapy at admission 38.3

Cr, μmol/L, median (IQR) 75.0 (21.75)

TC, mmol/L 4.87 � 1.39

HDL-C, mmol/L 1.06 � 0.30

TG, mmol/L, median (IQR) 1.50 (1.15)

LDL-C, mmol/L 2.97 � 1.14

Corrected LDL-C, mmol/La 3.53 � 1.58

Non–HDL-C, mmol/L 3.81 � 1.36

Lp(a), g/L, median (IQR) 0.16 (0.45)

Lp(a) category, g/L

≥0.3 34.2

≥0.5 26.3

≥1.0 7.6

Phenotypic FH 11.4

Premature CAD 51.6

Abbreviations: CAD, coronary artery disease; CCU, coronary care unit; Cr,
creatinine; FH, familial hypercholesterolemia; HDL-C, high-density lipo-
protein cholesterol; HTN, hypertension; IQR, interquartile range; LDL-C,
low-density lipoprotein cholesterol; Lp(a), lipoprotein(a); SD, standard
deviation; T2DM, type 2 diabetes mellitus; TC, total cholesterol; TG, tri-
glycerides. Data are presented as percentages or mean � SD, unless oth-
erwise noted.

a LDL-C adjusted for statin therapy and the cholesterol content of Lp(a).

FIGURE 1 The frequency of elevated

Lp(a) and FH phenotype in patients with
premature and nonpremature CAD.
Abbreviations: CAD, coronary artery
disease; FH, familial hypercholesterolemia;
Lp(a), lipoprotein(a)
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of premature CAD was observed in patients with an FH phenotype

alone (P = 0.024). The combination of both elevated Lp(a) and FH

phenotype was associated with a 5.3-fold higher risk of premature

CAD when compared with patients with neither disorder (P = 0.011;

Table 3 and Figure 2). The associations with premature CAD

remained significant when the analysis was restricted to patients

admitted to the CCU with an ACS (data not shown). Because a curvi-

linear association with CAD risk has been observed for Lp(a) levels

>0.3 g/L, the association with premature CAD was additionally inves-

tigated employing this cutoff. Although Lp(a) ≥0.3 g/L alone was

associated with increased risk of premature CAD, in combination with

FH phenotype the risk of CAD was not increased beyond that

observed for FH alone (data not shown).

4 | DISCUSSION

We have demonstrated that elevated Lp(a) and phenotypic FH are

frequently detected in patients admitted to the CCU and are inde-

pendently associated with an increased risk of premature CAD.

Elevated Lp(a) and FH are common inherited disorders of lipid

metabolism, affecting 20% and 0.4% of the general population,

TABLE 2 Clinical characteristics at the time of hospital admission according to presence or absence of elevated Lp(a) and FH phenotype

Variable Lp(a) ≥0.5 g/L Lp(a) <0.5 g/L p Value FH+ FH– p Value

Age, y 58.7 � 12.5 61.8 � 13.9 0.075 56.4 � 10.6 61.6 � 13.9 0.028

Male sex 59.0 73.8 0.012 61.1 71.0 0.225

HTN 49.4 52.8 0.595 55.6 51.3 0.627

T2DM 28.9 30.9 0.736 44.4 28.3 0.047

Ever smoked 36.1 40.8 0.459 41.7 39.4 0.796

Statin at admission 42.7 36.8 0.346 80.6 32.6 <0.001

Cr, μmol/L, median (IQR) 76.6 (72.3–81.0) 81.7 (78.0–85.5) 0.128 85.1 (75.5–95.9) 79.7 (76.6–82.9) 0.266

TC, mmol/L 5.1 � 1.4 4.8 � 1.4 0.044 5.9 � 1.4 4.7 � 1.2 <0.001

HDL-C, mmol/L 1.1 � 0.3 1.0 � 0.3 0.067 1.0 � 0.2 1.1 � 0.3 0.733

TG, mmol/L, median (IQR) 1.5 (1.4–1.7) 1.6 (1.5–1.7) 0.605 2.0 (1.6–2.4) 1.5 (1.4–1.6) 0.015

LDL-C, mmol/L 3.2 � 1.2 2.9 � 1.1 0.011 3.9 � 1.2 2.9 � 1.0 <0.001

Adjusted LDL-C, mmol/La 3.7 � 2.3 3.5 � 1.2 0.149 6.7 � 2.0 3.1 � 0.92 <0.001

Non–HDL-C, mmol/L 4.0 � 1.4 3.7 � 1.3 0.099 4.8 � 1.4 3.6 � 1.2 <0.001

LDL-C, mmol/L

>1.8 90.4 80.2 0.035 100 80.6 0.004

>2.5 30.1 36.6 0.285 91.7 61.6 <0.001

Lp(a), g/Lb 0.85 (0.79-0.92) 0.13 (0.12-0.14) <0.001 0.28 (0.19-0.41) 0.20 (0.18-0.22) 0.062

Abbreviations: CI, confidence interval; Cr, creatinine; FH, familial hypercholesterolemia; HDL-C, high-density lipoprotein cholesterol; HTN, hypertension;
IQR, interquartile range; LDL-C, low-density lipoprotein cholesterol; Lp(a), lipoprotein(a); SD, standard deviation; T2DM, type 2 diabetes mellitus; TC, total
cholesterol; TG, triglycerides. Data are presented as percentages or mean � SD, unless otherwise noted.

a LDL-C adjusted for statin therapy and the cholesterol content of Lp(a).
b Data presented as the geometric mean and 95% CI.

FIGURE 2 Association between elevated

Lp(a) and FH phenotype with the risk of
having a premature CAD event. Analyses
adjusted for sex, T2DM, HTN, smoking
status, Cr, and statin therapy at admission.
Abbreviations: CAD, coronary artery
disease; Cr, creatinine; FH, familial
hypercholesterolemia; HTN, hypertension;
Lp(a), lipoprotein(a); OR, odds ratio; SEM,
standard error of the mean; T2DM, type
2 diabetes mellitus
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respectively.1,2 In our study of patients with CAD, we identified a

higher prevalence of elevated Lp(a), with 27% of individuals affected;

an even greater frequency of 32% was observed in those with pre-

mature CAD. In a recent smaller investigation of high-risk patients

presenting for percutaneous coronary interventions, elevated

Lp(a) ≥0.5 g/L was identified in 38% of subjects, and the majority of

these patients had premature CAD.26

Consistent with the present study in which phenotypic FH was

diagnosed in 11.6% of patients, other recent investigations have also

found that FH is relatively common in patients with ACS.12–18 In the

Eastern Danish Heart Registry, a study of 13 174 patients following

an acute myocardial infarction, possible FH based on the DLCNC was

identified in 9.7% of individuals.14 That study additionally found that

FH patients presented with an myocardial infarction 6 years earlier

than those with unlikely FH.14 In our study we also detected an ear-

lier age of CAD onset in FH patients and additionally observed that

patients with both FH and elevated Lp(a) tended to develop CAD at

an even younger age than individuals with FH or elevated

Lp(a) alone. Furthermore, patients with FH and elevated Lp(a),

approximately 5% of the cohort, were found to be at the greatest risk

of premature CAD and were ≥5× more likely to have been admitted

for a premature event than those with neither disorder. FH patients

with elevated Lp(a) are well recognized to be at exceptionally high

CAD risk.7–11 Furthermore, in FH patients, elevated Lp(a) has been

shown to be an independent predictor of CAD risk in a recently

described risk equation.27

The markedly elevated CAD risk associated with FH and elevated

Lp(a) necessitates early detection. At present, most cases of these

dual abnormalities remain undetected, and these disorders are not

routinely screened for in patients in the CCU. The relatively high rate

of detection of FH and elevated Lp(a) demonstrates the value of

screening for these disorders in the CCU. Importantly, the identifica-

tion of new index cases could also be used to initiate cascade screen-

ing of close family members, allowing for targeted preventive

measures in newly detected relatives. The effectiveness of cascade

screening for FH has been well-established,28,29 and although the

yield of Lp(a) cascade screening has not been extensively examined,

we have preliminary data demonstrating a detection rate of almost

1 in 2 in close relatives of Lp(a) index cases (unpublished data).

The treatment of FH is focused on reducing LDL-C to target

levels with lifestyle modification and pharmacotherapy, usually a

statin plus ezetimibe and in some cases additionally a proprotein con-

vertase subtilisin/kexin type 9 (PCSK9) monoclonal antibody (mAb).

Early initiation of lipid-lowering therapy reduces the cumulative LDL-

C burden in FH and effectively delays the onset of CAD.30 Con-

versely, there are currently no therapeutic agents for selectively low-

ering Lp(a); although newer agents, including PCSK9 mAbs, have

been shown to have Lp(a)-lowering effects, most are not widely avail-

able and it has yet to be demonstrated that the achieved reductions

in Lp(a) translate to an improvement in CAD risk.31 Hence, in the

majority of patients with elevated Lp(a), lifestyle intervention includ-

ing the management of conventional CV risk factors offers the most

practicable approach for mitigating CAD risk. This was recently

emphasised in the EPIC-Norfolk study, in which the American Heart

Association metric of ideal CV health was associated with a 75%

reduction in the CV risk associated with high Lp(a) levels.19 We found

that most patients presenting to the CCU with elevated Lp(a) had ≥1

additional CV risk factor that should be aggressively managed to

reduce Lp(a)-associated CV risk. Novel antisense therapies targeting

apo(a) have been shown to have potent Lp(a)-lowering effects, and it

seems likely that in the future these will be the preferred treatment

for patients with very elevated Lp(a).32,33

4.1 | Study limitations

There are several limitations to our study, including the relatively

small sample size. The adequacy of documentation of both family his-

tory of CAD and hypercholesterolemia was lacking in many individ-

uals, and this information could not be considered in the diagnosis of

FH. However, in a subset of 119 patients with a recorded family his-

tory, 8 (6.7%) individuals met our criteria for phenotypic FH and

reported a first-degree relative with premature CAD. Furthermore,

we also used phenotypic as opposed to molecular criteria for

TABLE 3 Multivariate regression analyses showing the independent

association between elevated Lp(a) and FH phenotype and the risk of
premature CAD

OR 95% CI p Value

Model 1a

Male sex 1.37 0.78-2.40 0.269

T2DM (Y vs N) 1.52 0.88-2.67 0.134

HTN (Y vs N) 0.98 0.60-1.61 0.943

Smoking status (ever vs never) 1.29 0.79-2.11 0.307

Ln Cr 0.30 0.11-0.78 0.014

Statin at admission (Y vs N) 0.44 0.25-0.77 0.004

FH phenotype 3.02 1.33-6.85 0.008

Elevated Lp(a) 1.88 1.09-3.24 0.024

Model 2b

Male sex 1.38 0.79-2.41 0.266

T2DM (Y vs N) 1.54 0.88-2.69 0.131

HTN (Y vs N) 0.99 0.60-1.63 0.961

Smoking status (ever vs never) 1.29 0.79-2.11 0.305

Ln Cr 0.30 0.11-0.79 0.015

Statin at admission (Y vs N) 0.44 0.25-0.77 0.004

Elevated Lp(a) and FH phenotype
composite

— — 0.005

Elevated Lp(a) alone vs neither
disorder

1.92 1.06-3.46 0.031

FH phenotype alone vs neither
disorder

3.17 1.16-8.63 0.024

Elevated Lp(a) + FH phenotype vs
neither disorder

5.27 1.47-18.91 0.011

Abbreviations: CAD, coronary artery disease; CI, confidence interval; Cr,
creatinine; FH, familial hypercholesterolemia; HTN, hypertension; Ln, log-
arithm; Lp(a), lipoprotein(a); N, no; OR, odds ratio; T2DM, type 2 diabetes
mellitus; Y, yes.
a Model 1 includes FH phenotype and elevated Lp(a) as separate vari-
ables. The significant association for both elevated Lp(a) and FH pheno-
type demonstrates their independent effects on the risk of developing
premature CAD.

b Model 2 investigates the interaction between elevated Lp(a) and FH
phenotype. Patients with both elevated Lp(a) and phenotypic FH were
at the highest risk of developing premature CAD.
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diagnosing FH. Although genetic testing affords the most accurate

diagnosis of FH, the value of an LDL-C cutoff of >4.9 mmol/L has

been supported by the National Lipid Association.20 An FH pheno-

type defined using this cutoff has additionally been associated with

markedly elevated 30-year CAD risk,34 substantiating the use of the

threshold employed in our study. Nevertheless, it has also recently

been demonstrated that individuals with a pathogenic FH-causing

variant are at increased CAD risk when compared with individuals

with the same LDL-C levels without a mutation.35

5 | CONCLUSION

The results support the routine screening for FH and elevated

Lp(a) in the CCU, particularly among patients with premature CAD.

The value of screening for these disorders is for secondary preven-

tion in patients with established CAD, and for primary prevention in

cascade-screened relatives of index cases. Detection enables effec-

tive treatment, which involves a statin plus ezetimibe and potentially

a PCSK9 mAb in patients with FH. The management of individuals

with both FH and elevated Lp(a), who are at exceptionally high CAD

risk, should also utilize the above agents; and in patients with mark-

edly elevated Lp(a), apo(a) antisense therapy is likely to be an impor-

tant therapeutic option in the future. Aggressive management of

modifiable CV risk factors with lifestyle and pharamacotherapies,

including statins, is important for mitigating Lp(a)-associated CAD

risk,19,36,37 pending the imminent availability of therapies for selec-

tively lowering Lp(a).
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