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Opinion statement

Cardiovascular disease is a leading cause of morbidity and mortality in the USA and around
the world. While we are now able to achieve significant low-density lipoprotein cholesterol
(LDL-C) lowering with current therapies, many patients remain at risk for cardiovascular
disease (CVD). Elevated lipoprotein(a) [Lp(a)] has been shown to be an independent risk
factor for CVD and accounts for some of the residual CVD risk after LDL-C lowering in several
large clinical trials. Moreover, there is now strong evidence supporting the causal rela-
tionship between Lp(a) and aortic stenosis as well as peripheral arterial disease. Despite
the growing interest in this lipoprotein, the current therapeutic options for Lp(a) reduc-
tion are limited. Our general approach in patients with elevated Lp(a) levels is to
aggressively manage other modifiable cardiovascular risk factors including lifestyle mod-
ification, consideration of aspirin therapy, and LDL-C lowering. Unfortunately, there are
conflicting reports on how effective this strategy is at reducing the risk for cardiovascular
events attributed to elevated Lp(a). As a result, targeted Lp(a)-lowering strategies are
needed. Lp(a) therapeutics is an active area of research with several promising classes of
pharmacotherapies under investigation to address this causal biomarker.

Introduction

Cardiovascular disease (CVD) is the leading cause of
death in the USA [1]. Low-density lipoprotein cho-
lesterol (LDL-C) is a well-established, major risk fac-
tor for CVD and large, randomized, trials with HMG
Co-A reductase inhibitors (statins) have demonstrat-
ed a reduction in major coronary events and coro-
nary death with LDL-C lowering [2]. However,

despite high intensity statin therapy, patients contin-
ue to have residual risk, with some studies showing
major cardiovascular event rates of 8 to 9% over 3 to
5 years [3, 4]. While many factors undoubtedly con-
tribute to this, there is growing evidence that lipo-
protein (a) [Lp(a)] could explain a proportion of this
residual risk.
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Lp(a) is a circulating lipoprotein composed of the
liver-derived apolipoprotein (a) [apo(a)] covalently
bound to apolipoprotein B-100 [apoB] of an LDL parti-
cle [5•]. The LPA gene is located on chromosome 6 next
to the plasminogen gene (PLG), fromwhich it arose after
a gene duplication event [6]. The LPA gene codes for
multiple kringle structures, protein domains that fold

into large loops that are highly homologous to PLG.
Unlike PLG, however, LPA kringle number is highly
heterogeneous. The number of kringle IV-type 2 copies
is inversely correlated to plasma Lp(a) concentration
[5•]. Lp(a) is cleared primarily by the liver through an
LDL-receptor-independent mechanism [7]. There is also
evidence for some renal catabolism [8].

Relationship to cardiovascular disease

Over the last several decades, a number of large epidemiological studies,
meta-analyses, and Mendelian randomization studies have suggested a
causal link between Lp(a) concentration and myocardial infarction and
ischemic stroke [9–12, 13•, 14]. The risk is higher after approximately
30 mg/dL and is thought to be independent [15]. The association is
stronger at higher Lp(a) concentrations, especially above 50 mg/dL [16].
In the Copenhagen City Heart Study, subjects at the top 95th percentile for
Lp(a) concentration (9120 mg/dL) had more than a threefold increased
risk of developing a myocardial infarction compared with those in the
lowest Lp(a) quartile [17]. Although relatively few African Americans were
studied in many past investigations, a study by Virani and colleagues in
2012 showed an elevated risk of CVD in African American individuals with
high Lp(a) concentrations [18]. Moreover, an elevated Lp(a) concentration
has been shown to be an independent predictor of CVD in familial
hypercholesterolemia (FH). In the Copenhagen General Population Study,
the hazard ratio for myocardial infarction in non-FH/elevated Lp(a) was
1.4; in FH/normal Lp(a) 3.2 and in FH/elevated Lp(a) was 5.3 (all relative
to non-FH/normal Lp(a)) [19]. Lp(a) has been demonstrated to be higher
in FH patients than their unaffected relatives, but ascertainment bias
cannot be ruled out [20].

In addition to the independent associationwith stroke and coronary disease,
Lp(a) has been associated with aortic stenosis. In 2013, Thanassoulis and
colleagues showed that genetic variation in the LPA gene is strongly associated
with aortic valve calcification and stenosis [21]. A subsequent Mendelian ran-
domization study design showed that genetically elevated Lp(a) levels were
associated with an increased risk of aortic valve stenosis, with levels 990 mg/dL
predicting a threefold increased risk [22]. Taken together, the evidence demon-
strates a causal relationship between elevated Lp(a) concentration and cardio-
vascular disease, including myocardial infarction, ischemic stroke, peripheral
arterial disease, and aortic stenosis. Indeed, a recent study of the phenotypic
impact of LPA gene variation found that one standard deviation of genetically
lowered Lp(a), which translated to a 28 mg/dL reduction in Lp(a), is associated
with a 29% reduction in risk for coronary heart disease, 13% reduction in risk of
stroke, 31% reduction in peripheral arterial disease, and 37% reduction in risk
of aortic stenosis with no association with type 2 diabetes, cancer, or 31 other
disorders [23••]. Thus, pharmacologic reduction of Lp(a) may impact a range
of cardiovascular disease traits.

48 Page 2 of 13 Curr Treat Options Cardio Med (2017) 19: 48



Pathophysiology

The increased CVD risk of Lp(a) is mediated through proatherogenic and
prothrombotic mechanisms [24] (Table 1). With regard to proatherogenic mech-
anisms, it is believed that Lp(a) may be more avidly retained within arterial walls
than LDL-C [25]. Lp(a) is also a preferential carrier of proinflammatory oxidized
phospholipids (OxPL), which accumulate in atherosclerotic lesions and mediate
plaque destabilization [26, 27]. Lp(a) is also thought to promote atherogenesis
through increasing endothelial cell permeability, promoting smooth muscle
proliferation, andmacrophage foam cell formation [28]. There are various mech-
anisms by which Lp(a) promotes thrombosis. As previously noted, apo(a) is
highly homologous to plasminogen and therefore may interfere with fibrin clot
lysis through impeding the conversion of plasminogen to plasmin [28]. Lp(a) has
also been shown to bind and inactivate tissue factor pathway inhibitor, which is a
major regulator of the tissue factor-mediated coagulation pathway [28].

Plasma Lp(a) concentrations are largely genetically determined, though the
exact genetic contribution is unknown [29, 30]. In the general population,
Lp(a) levels vary greatly among individuals and between ethnicities [31•]. For
example, Lp(a) concentrations are higher in individuals of African descent
compared with European and Asian descent [32–36]. It is estimated that 30%
of Caucasians and 60 to 70% of African Americans have Lp(a) levels 925mg/dL
[37]. In Europeans and Asians, Lp(a) concentrations are highly skewed with a
tail toward higher concentrations [35]. A recent study of over 500,000 patients
referred for Lp(a) measurement had a median Lp(a) value of 17 mg/dL with an
interquartile range of 7–47 mg/dL. Of those patients analyzed at a tertiary
referral center, 39.5% had an Lp(a) greater than 30 mg/dL and 29.2% had a
level greater than 50 mg/dL [38].

Lp(a) measurement

Importantly, measurement of Lp(a) concentration is not fully standardized and
is performed using several assays. One category of assays is “isoform-

Table 1. Pathologic mechanisms of Lp(a)

Proatherogenic

Avidly retained in arterial walls

Preferential carrier of oxidized phospholipids, which mediate plaque destabilization

Increase endothelial permeability

Promote smooth muscle proliferation

Promote foam cell formation

Prothrombotic

Impedes plasminogen activation

Decreases fibrin degradation
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independent” utilizing an antibody to a non-repeating kringle. Thus, it mea-
sures Lp(a) particle number and is reported in units of nanomoles per liter. The
other category is “isoform-dependent,” representing the entire protein mass of
Lp(a), reported in milligrams per deciliter. Since Lp(a) isoforms with more
kringle repeats will have more mass, a mismatch develops between mass and
particle number for larger isoforms. Therefore, the isoform-independent assays
are the preferred measurement method given that apo(a) size will not affect the
result [37]. Notably, fasting and non-fasting Lp(a) levels appear to be similar
[39]. Currently, most Lp(a) guidelines report Lp(a) concentration inmilligrams
per deciliter with an upper limit of normal of 30 mg/dL [40]. Assays that report
Lp(a) concentration in nanomoles per liter typically use an upper limit of
normal of 75 nmol/L [41].

Screening

The strong association between Lp(a) and CVD has prompted some profes-
sional groups to publish guidelines regarding Lp(a) screening, but recommen-
dations are not standardized. Both the National Lipid Association and Europe-
an Atherosclerosis Society suggest that the following groups be screened for
elevated Lp(a) concentrations: those with a personal or family history of
premature CVD, familial hypercholesterolemia, recurrent CVD events despite
statin therapy, ≥3% 10-year risk of fatal CVD by European guidelines or ≥10%
10-year risk of fatal, and/or non-fatal heart disease per US guidelines [40, 42].
The 2012 Canadian Cardiovascular Society recommends consideration of sec-
ondary testing, including Lp(a), in those with a 10 to 19% Framingham Risk
[43]. The National Lipid Association does not recommend screening for Lp(a)
levels in low-risk patients (less than 5% 10-year Framingham Risk) [40].

Treatment
Diet and lifestyle

Healthy dietary interventions have been shown to reduce atherogenic lipids and
lipoproteins with diets rich in mono- and poly-unsaturated fats or protein
showing the greatest benefits. Unfortunately, the summation of currently avail-
able evidence shows that dietary interventions have no appreciable effect on
Lp(a) levels [37, 44, 45].

Similarly, current data from cross-sectional and interventional studies show
that moderate exercise has little effect on Lp(a) concentrations [46]. Lp(a)
concentrations may actually be elevated in athletes who exercise intensely on
a daily basis [46]. In another small study, there was a 13% Lp(a) reduction with
exercise in patients with baseline Lp(a) concentrations 930 mg/dL [47]. There
was no significant Lp(a) reduction in the whole group analysis.

Although lifestyle factors may not directly impact Lp(a) levels, ideal lifestyle
does, to a degree, mitigate genetic risk and should always be the foundation of
cardiovascular preventive care [48].

Medical therapy not directed at Lp(a)
Before discussing specific pharmacotherapies aimed at targeting Lp(a) directly,
it is important to outline the approach to overall cardiovascular risk
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management in those with elevated Lp(a), namely, LDL-C reduction with
statins and antiplatelet therapy with aspirin.

Several studies have shown that in patients with elevated Lp(a), CVD risk is
greater in those with high LDL-C compared to those with low LDL-C [49–51]. A
study by Nicholls and colleagues found no enhanced risk for CVD in patients
with both elevated Lp(a) and LDL-C G 70 mg/dL [51]. These results support the
general consensus that intensified lipid management should be initiated in
those with elevated Lp(a) despite the observations that statins have either no
effect or increase Lp(a) concentrations [52]. However, given current limited
evidence, among patients with primary Lp(a) elevations without other indica-
tions for statin therapy per the 2013 American College of Cardiology/American
Heart Association guidelines, the benefit of statin therapy for CVD risk reduc-
tion is unclear [41, 53].

Given the prothrombotic nature of elevated Lp(a), it has been postu-
lated the aspirin therapy would help reduce CVD risk. A relatively small
study conducted in 2002 by Akaike and colleagues showed an 88.3%
decrease in Lp(a) levels in patients with baseline Lp(a) 930 mg/dL who
took aspirin therapy. There was no statistically significant decrease in
patients with Lp(a) concentrations less than 30 mg/dL [54]. No subse-
quent studies have been able to reproduce this effect. However, Chasman
and colleagues showed in the Women’s Heart Study that women who
carried an LPA locus genetic variant (3.7% of the cohort and associated
with fivefold higher median Lp(a) levels) and took aspirin had a 56% risk
reduction of major cardiovascular events [55]. By comparison, those wom-
en without the risk allele who took aspirin had no significant risk reduc-
tion. Though hopeful, there is an overall lack of evidence for improved
outcomes with aspirin therapy in those with elevated Lp(a) and no pro-
fessional guidelines base their recommendation for aspirin therapy on
Lp(a) level.

Pharmacologic treatment
While it is currently unknown whether lowering Lp(a) will translate into
decreased cardiovascular events, the robust evidence causally linking elevated
Lp(a) levels to cardiovascular disease has led to the development of pharma-
cologic approaches to lower Lp(a). Below, we review the available and investi-
gational therapies that target, or indirectly lower, Lp(a). They are also summa-
rized in Table 2.

Niacin
At therapeutic doses, niacin lowers LDL-C, raises high-density lipoprotein
cholesterol (HDL-C), lowers triglycerides, and also lowers Lp(a) [56]. Recent
clinical trials of randomization to niacin in subjects already receiving standard
statin therapy, however, have failed to show benefit [57, 58].

Nonetheless, based on a meta-analysis that recently showed positive
effects of niacin alone or in combination with other lipid-lowering drugs
on all cardiovascular events and on atherosclerosis evolution, the Europe-
an Atherosclerosis Society recommends the use of niacin at a dose of 1–3 g
per day in high-risk patients after suitable LDL-cholesterol reduction to
achieve an Lp(a) concentration less than 50 mg/dL [42, 59]. These
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treatment aims are considered secondary to the main goal of reducing
LDL-C and total cholesterol levels [42].

Hormone replacement therapy
Observational studies in the early 1990s found that Lp(a) levels increase after
menopause, which raised interest in the possible effects of hormone replace-
ment therapy (HRT) on Lp(a) levels [60]. Indeed, both estrogens and progestins
have been shown to reduce Lp(a) [61–63]. Most of these studies were conduct-
ed in small cohorts with short follow-up periods. Importantly, given that several
more recent studies have shown that HRT may increase CVD risk and does not
uniformly confer cardiac protection, the use of HRT for Lp(a) reduction or
prevention of CVD is not recommended [64].

Mipomersen
Mipomersen is an apoB antisense oligonucleotide that is FDA approved as an
adjunct for lowering LDL-C, apoB, total cholesterol, and non-HDL-C in patients
with homozygous FH [65]. Antisense oligonucleotides are synthetic analogs of
nucleic acids designed to bind specific messenger RNA, suppressing the synthe-
sis of its protein product. Mipomersen targets apoB and impairs the formation
of very-low-density lipoproteins, consequently lowering LDL-C by approxi-
mately 25% [65]. A recent analysis of data from four phase III trials found that
mipomersen also decreased Lp(a) by 26.4% [66]. Due to concerns about
hepatotoxicity, mipomersen can only be prescribed by registered specialists.
Currently, as previously mentioned, mipomersen is only FDA approved for the
treatment of homozygous FH.

Lomitapide
Lomitapide is a microsomal triglyceride transfer protein (MTP) inhibitor with
FDA approval as adjunct lipid-lowering therapy to lower LDL-C, total choles-
terol, apoB, and non-HDL-C in patients with homozygous FH [67]. MTP is an
intracellular protein responsible for the transfer of lipid molecules onto apoB.
This process is important for the assembly of chylomicrons and very-low-

Table 2. Current and experimental Lp(a)-lowering therapies

Lp(a)-lowering
therapy

Lp(a) reduction effect
(%)

Mechanism of Lp(a) lowering

Niacin 30–40 Unknown

Mipomersen 20–50 Inhibits apo-B synthesis

Lomitapide 15–17 Decreases VLDL production via microsomal triglyceride transfer
protein inhibition

Apheresis 68–75 Direct removal of Lp(a) from blood

PCSK9 inhibitors 28–30 Decreased Lp(a) secretion by liver

ASO targeting apo(a) 39–92 Decreased apo(a) production

Anacetrapib 36–39 Unknown
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density lipoproteins. Similarly, patients with abetalipoproteinemia have loss-
of-function mutations in the microsomal triglyceride transfer protein gene
resulting in extremely low plasma cholesterol and triglycerides as well as the
absence of chylomicrons, very-low-density lipoproteins, and LDL-C [68]. This
discovery led to the concept of small-molecule inhibitors of MTP with the goal
of reducing plasma cholesterol levels.

In an open-label, phase III study investigating the safety and efficacy of
lomitapide in patients with homozygous FH, the drug showed a 15% reduction
in Lp(a) at 26 weeks, which persisted to 56 weeks. However, by 78 weeks, there
was no statistically significant difference in Lp(a) concentration from baseline
[69]. Like mipomersen, significant hepatotoxicity has been seen with
lomitapide, and therefore, the drug must also be prescribed by a registered
specialist. Moreover, the long-term clinical outcomes data for lomitapide are
not yet available. Currently, as previously mentioned, lomitapide is only FDA
approved for the treatment of homozygous FH.

Proprotein convertase subtilisin-kexin type 9 inhibitors
In 2015, the FDA approved alirocumab and evolocumab for clinical use. These
first-in-class medications are fully humanized monoclonal antibodies that
inhibit proprotein convertase subtilisin-kexin type 9 (PCSK9). PCSK9 was
discovered when investigators found gain-of-function mutations in PCSK9 in
families with autosomal dominant familial hypercholesterolemia [70]. Subse-
quently, it was shown that loss-of-function mutations in PCSK9 lead to low
LDL-C and reduced risk for coronary artery disease [71]. Genetic and pharma-
cologic reduction results in decreased LDL-receptor degradation, increased
recirculation of the receptor to the surface of hepatocytes, and ultimately
lowering of serum LDL-C. These drugs have been shown to reduce LDL-C by
up to approximately 70% [72, 73]. The current FDA indications for PCSK9
inhibitors include inadequate LDL-cholesterol lowering despite diet and max-
imally tolerated statins in those with known CVD, heterozygous familial hy-
percholesterolemia, or homozygous FH (evolocumab only).

In addition to lowering LDL-C, PCSK9 inhibitors have also been shown to
lower Lp(a) concentrations. An analysis evaluated the effect of alirocumab on
Lp(a) levels in pooled data from three double-blind, randomized, placebo-
controlled, phase II studies of 8 or 12 weeks duration in patients with hyper-
cholesterolemia and background lipid-lowering therapy [74•]. Alirocumab
resulted in a 30.3% reduction in Lp(a) concentration from baseline in this
study, which was significant compared with the 0.3% reduction observed in
the placebo group [74•].

Similar Lp(a) lowering has been shownwith evolocumab. A pooled analysis
of data from 1359 patients in four phase II trials assessing the effects of
evolocumab over a 12-week period found up to a 29.5% reduction in Lp(a)
with no plateau effect [75•].

The mechanism of action by which PCSK9 inhibitors lower Lp(a) is unclear.
In vitro cultured hepatocyte studies demonstrated reduced production (hypoth-
esized reduced association of apo(a) with apoB at the hepatocyte cell surface)
rather than increased clearance with alirocumab [76]. However, stable isotope
studies in normal volunteers demonstrated increased clearance, not production,
with alirocumab [77].
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While there appears to be reproducible evidence of Lp(a) reductions with
PCSK9 inhibitors, it remains to be seen whether these drugs will be used for this
indication.

Other treatments

Apheresis
Apheresis is a process that removes all apoB-containing lipoproteins from the
blood and remains the most effective current treatment modality to lower
Lp(a), with acute reductions of up 75% [78]. In a longitudinal, multicenter,
cohort study of 120 patients with CVD and Lp(a) levels in the 95th percentile or
greater, maximally tolerated medical therapy plus apheresis resulted in a medi-
an Lp(a) reduction of 73%, which was a statistically significant reduction
compared with medical therapy alone [79]. Moreover, the study showed that
combination therapy with apheresis reduced major adverse cardiac events by
88% over a 10-year follow-up period [79]. Similar results were reported in a
recent prospective observational trial of 170 patients, where one apheresis
treatment reduced Lp(a) by an average of 68.1%, and treatment over the course
of 5 years significantly reduced annual cardiovascular event rates [80].

One significant disadvantage of apheresis is that lipoprotein levels tend to
rebound to baseline within 2 weeks of treatment, necessitating frequent ses-
sions. Moreover, while apheresis has been shown to reduce major adverse
cardiac events, it is not possible to ascribe this benefit to Lp(a) reduction alone,
as the treatment lowers all lipoprotein levels. Finally, the significant cost and
limited access to apheresis centers pose significant challenges to the more
widespread use of this technology.

Emerging therapies

Cholesteryl ester transfer protein inhibitors
Cholesteryl ester transfer protein (CETP) is a plasma protein that promotes the
transfer of cholesteryl esters from HDL-C to other lipoproteins. The inhibition
of this protein raises HDL-C and decreases LDL-C and Lp(a). The first large
clinical trial with the CETP inhibitor torcetrapib was terminated due to an
increase in cardiovascular events and all-cause death in the treatment arm
[81]. A phase III study of the CETP inhibitor dalcetrapib showed increased
HDL-C levels, but no reduced risk of recurrent cardiovascular events in the
treatment group [4]. Recently, a randomized trial studying the CETP inhibitor
evacetrapib was terminated after the drug was not shown to be superior to
placebo in reducing cardiovascular outcomes despite favorable effects on HDL-
C and LDL-C [82].

In the phase III efficacy and safety study with CETP inhibitor anacetrapib,
the drug showed a sustained lowering of Lp(a) by 38.8% from baseline levels
[83]. The Randomized Evaluation of the Effects of Anacetrapib through Lipid-
modification (REVEAL) trial is a phase III study of 30,000 patients designed to
determine whether lipid modification with this drug reduces major cardiovas-
cular outcomes in patients with CVDon background statin therapy. The study is
estimated to be completed in January 2017 [84].
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The negative results for torcetrapib, dalcetrapib, and evacetrapib suggest that
CETP inhibition may not be an effective strategy to mitigate residual cardiovas-
cular risk. The REVEAL trial is ongoing and may help guide whether the pursuit
of CETP inhibitors will continue.

Antisense oligonucleotides targeting apolipoprotein(a)
There have been significant efforts to develop Lp(a)-specific pharmacother-
apies. The first such class of agents are antisense oligonucleotides targeting
hepatic apolipoprotein(a) mRNA to lower Lp(a) plasma concentrations. In a
pre-clinical mouse model study of ASO 144367, the molecule resulted in
significant reductions in both Lp(a) and apo(a). Specifically, Lp(a) was reduced
by 24.8%, and apo(a) levels decreased by 19.2 to 86%, with the more prom-
inent effect seen in mice expressing apo(a) with more KIV-2 repeats [85].

In a recent randomized, double-bind, placebo-controlled, phase I study of
47 healthy adults with baseline Lp(a) concentrations of 25 nmol/L or greater,
six doses of the ASO molecule IONIS-APO(a)Rx (previously called ISIS-
APO(a)Rx) resulted in dose-dependent mean percentage decreases in plasma
Lp(a) concentration of 39.6 to 77.8%. Mild injection site reactions were the
most common adverse events [86].

Based on the promising findings in this phase I study, two follow-up trials
were conducted [87•]. The first was a phase II trial of IONIS-APO(a)Rx. A total
of 64 patients were randomized to escalating-dose subcutaneous IONIS-
APO(a)Rx once for 4 weeks each or placebo. At 85 or 99 days, based on the
per-protocol population, participants assigned to IONIS-APO(a)Rx had mean
Lp(a) reductions of 66.8 or 71% (the former in those with baseline Lp(a)
concentrations from 125 to 437 nmol/L and the latter in those with concentra-
tions ≥438 nmol/L), which were significant compared with the pooled placebo.

This trial was followed by a phase I/IIa first-in-man trial of IONIS-APO(a)-LRx,
a ligand-conjugated antisense oligonucleotide designed to be highly and selectively
taken up by hepatocytes. A total of 58 healthy volunteers with Lp(a) ≥ 75 nmol/L
were randomly assigned to IONIS-APO(a)-LRx subcutaneously in single or mul-
tiple dose subgroups or placebo. Significant dose-dependent reductions in Lp(a)
concentrations were noted in all single-dose IONIS-APO(a)-LRx groups at day 30.
In the multidose groups, IONIS-APO(a)-LRx resulted in mean reductions in Lp(a)
between 66% and 92%, based on dose. In both trials, LDL-C and apoB were also
reduced. Both antisense oligonucleotides were deemed safe.

Overall, antisense-mediated targeting of apo(a) mRNA is a promising new
frontier in Lp(a) pharmacotherapy. To date, it is the most potent and specific
therapy to lower Lp(a). Larger and long-term trials will be necessary to deter-
minewhether such therapies couldmitigate Lp(a)-mediated cardiovascular risk.

Interleukin-6 receptor antagonists
Several studies have revealed that Lp(a) induction can be caused by chronic
inflammation [87•]. This is supported by the observation that several chronic
inflammatory diseases are associated with elevated Lp(a) serum levels [88]. In a
study of 11 patients with rheumatoid arthritis treated with tocilizumab, a
monoclonal antibody against interleukin-6 (IL-6), there was a statistically
significant decrease in Lp(a) levels by up to 50% [89]. Similar results were
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published in an independent cohort [90]. Interestingly, subsequent studies
have shown that adalimumab, the tumor necrosis factor-α-inhibitor, has no
such effect on Lp(a) levels [91]. The interaction between Lp(a) and chronic
inflammation is an emerging construct with potential for pharmacologic inter-
ventions in the future, but further investigation is required.
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