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Novel Therapies Target Atherogenic Lp(a) Particle
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Atherosclerotic cardiovascular disease (ASCVD) remains a leading cause of morbidity and mortality, with
traditional risk assessment often centered on LDL cholesterol. However, recent evidence highlights apoB as
amore precise determinant of ASCVD risk, prompting a re-evaluation of therapeutic targets. Novel therapies
are now emerging that specifically address atherogenic lipoprotein(a) (Lp(a)) particles, offering new avenues
for risk reduction beyond conventional lipid-lowering strategies.1

The Pivot: The focus in ASCVD risk assessment and management is transitioning from an LDL
cholesterol-centric framework to an apoB-centric framework, recognizing apoB as a more accurate causal
determinant of risk.

The Data: Plasma apoB concentration reflects the number of circulating atherogenic particles, including
Lp(a), with each particle containing a single apoB molecule.

The Action: Clinicians should consider the broader landscape of apoB-containing lipoproteins, including
Lp(a), when assessing ASCVD risk and evaluating emerging therapeutic options.

Apolipoprotein B (apoB) servesasthe structural proteinfor all atherogenic lipoproteins, encompassing very-low-density
lipoproteins (VLDLS), intermediate-density lipoproteins (IDLs), low-density lipoproteins (LDLS), chylomicron
remnants, and lipoprotein(a) (Lp(a)). The presence of a single apoB molecule within each of these lipoprotein particles
means that plasma apoB concentration directly correlates with the total number of circulating atherogenic particles.
This mechanistic understanding is supported by genetic, epidemiological, and randomized clinical trial evidence,
which consistently demonstrates that apoB is a more accurate causal determinant of atherosclerotic cardiovascular
disease (ASCVD) risk on a per-particle basis compared to LDL cholesterol alone. Beyond itsrole in atherosclerosis,
apoB48-containing chylomicrons are central to severe hypertriglyceridemia and contribute significantly to the risk of
triglyceride-mediated acute pancreatitis.1,2,3

Established therapies that reduce magjor cardiovascular events, such as statins, ezetimibe, proprotein convertase
subtilisin/kexin type 9 (PCSK9) inhibitors, and bempedoic acid, primarily function by enhancing L DL receptor-mediated
clearance of apoB-containing particles. These agents effectively lower LDL cholesterol and, consequently, the number
of circulating atherogenic particles. However, other available therapies reduce LDL cholesterol and apoB through

LDL receptor-independent mechanisms. For instance, lomitapide, an inhibitor of microsomal triglyceride transfer
protein (MTP), and evinacumab, a monoclonal antibody targeting angiopoietin-like protein 3 (ANGPTL3), reduce LDL
cholesterol in homozygous familial hypercholesterolemia by decreasing triglyceride-rich apoB-containing lipoproteins
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upstream of LDL particle formation. This diverse array of mechanisms underscores the complexity of lipoprotein
metabolism and the varied approaches to its modulation.1,2,3

Emerging Therapeutic Strategiesfor Lp(a) and ApoB Modulation
The therapeutic landscape for modulating apoB-containing lipoproteins is expanding significantly with the advent of

novel strategies. These emerging approaches target various pathways, including the angiopoietin-like protein axis, apo
ClII, Lp(a), cholesteryl ester transfer protein (CETP), hepatic lipid flux, and incretin signaling. These targets represent
distinct points of intervention within the complex cascade of lipoprotein synthesis, assembly, and clearance.1,2,3
Specifically, the focus on Lp(a) is gaining prominence due to its independent causal rolein ASCVD, which is not
adequately addressed by many conventional lipid-lowering therapies. Lp(a) is a unique lipoprotein particle structurally
similar to LDL but with an additional glycoprotein, apolipoprotein(a) (apo(a)), covalently linked to apoB-100. Elevated
Lp(a) levels are largely genetically determined and are associated with an increased risk of myocardial infarction,
stroke, and aortic valve stenosis. Current therapeutic options have limited impact on Lp(a) levels, making novel targeted
therapies particularly relevant.1,2,3

One area of intense research involves gene-targeted approaches. These include gene editing, epigenome editing, small
interfering RNA (siRNA), and antisense oligonucleotides (ASOs). These advanced molecular techniques offer the
potential for durable and highly specific modulation of apoB-containing lipoproteins, including Lp(a). For example,
ASOs and siRNAs can specifically reduce the hepatic production of apo(a), thereby lowering circulating Lp(a) levels.
These approaches are designed to interfere with the synthesis of key proteins involved in lipoprotein metabolism at

the genetic or post-transcriptional level, offering a high degree of specificity and potentially long-lasting effects. The
development of such therapies represents a significant advancement over traditional pharmacological interventions,
which often require daily administration.1,2,3

In addition to gene-targeted therapies, novel oral and injectable agents are under devel opment, alongside combination
therapies. These agents aim to provide additional options for patients who do not achieve adequate lipid control with
existing treatments or who have specific lipoprotein abnormalities, such as elevated L p(a). The combination of different
therapeutic modalities, each acting on a distinct mechanism, holds promise for achieving more comprehensive and
sustained reductions in atherogenic particle numbers. For instance, a combination of an LDL receptor-enhancing agent
with an Lp(a)-lowering therapy could provide synergistic benefits for patients with both elevated LDL cholesterol and
Lp(a).1,2,3

The shift from an LDL cholesterol-centric to an apoB-centric framework represents a biologically integrated strategy.
Thisframework aimsto reduce both atherosclerotic cardiovascular disease and triglyceride-mediated pancreatitisrisk by
focusing on the total number of atherogenic particles rather than just the cholesterol content within LDL particles. This
broader perspective acknowledgesthat all apoB-containing lipoproteins contributeto ASCV D risk, and acomprehensive
approach to their modulation is necessary for optimal patient outcomes. The recognition of apoB as a more accurate
causal determinant of ASCVD risk provides a strong rationale for devel oping and implementing therapies that directly
target the production or clearance of these particles.1,2,3

One specific example of an emerging therapeutic strategy is the targeting of cholesteryl ester transfer protein (CETP).
Obicetrapib, anovel CETP inhibitor, is currently under investigation. CETP inhibitors work by increasing HDL
cholesterol and decreasing LDL cholesterol, though their impact on Lp(a) can vary. While the primary effect of CETP
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inhibitionison HDL and LDL, some CETP inhibitors have shown modest reductionsin Lp(a) levels. The preciserole of
obicetrapib in the broader context of apoB modulation and L p(a) reduction is being evaluated in ongoing clinical trials.3
The development pipeline for Lp(a)-lowering therapiesincludes agents|like pelacarsen, an antisense oligonucleotide that
targets apo(a) mMRNA, leading to reduced hepatic production of apo(a) and consequently lower Lp(a) levels. Another
exampleisolpasiran, asmall interfering RNA (siRNA) that also targets apo(a) mRNA. These agents have demonstrated
substantial reductionsin Lp(a) levelsin clinical trials, offering adirect and potent approach to addressing this specific
risk factor. The long-term cardiovascular outcome trials for these agents are highly anticipated, as they will provide
definitive evidence of their clinical benefit in reducing ASCVD events.1,2

The comprehensive approach to apoB modulation also considers the role of hepatic lipid flux and incretin signaling.
Modulating hepatic lipid flux canimpact the synthesis and secretion of VLDLSs, which are precursorsto other atherogenic
lipoproteins. Incretin signaling, particularly through glucagon-like peptide-1 (GLP-1) receptor agonists, has shown
benefits in cardiovascular outcomes, partly through effects on lipid metabolism and inflammation, although their direct
impact on Lp(a) is less pronounced compared to gene-targeted therapies. These diverse mechanisms highlight the
multifaceted nature of lipoprotein metabolism and the potential for combination therapiesto achieveoptimal lipid profiles
and reduce cardiovascular risk.1,2,3

The transition to an apoB-centric framework is not merely atheoretical shift but has practical implications for

clinical practice. Measuring plasma apoB concentration provides a direct count of atherogenic particles, offering
amore comprehensive assessment of risk than LDL cholesterol aone, especialy in individuals with discordant

LDL-C and apoB levels, or those with elevated L p(a). This framework encourages clinicians to consider the total
burden of atherogenic particles when evaluating a patient's cardiovascul ar risk and selecting appropriate therapeutic
interventions. The availability of novel therapies specifically targeting Lp(a) will further empower clinicians to address
this often-overlooked risk factor, particularly in patients with persistently high Lp(a) levels despite optimal management
of other lipid parameters.1,2,3

The ongoing research and development in thisfield are expected to broaden opportunities for durable apoB modulation.
Thisincludesthe potential for gene editing technol ogiesto offer permanent solutionsfor genetic dyslipidemias, including
those leading to elevated L p(a). Whilethese technologies are still in early stages of clinical trandation for lipid disorders,
their long-term promise for sustained therapeutic effects is considerable. The continued exploration of novel oral and
injectable agents, along with optimized combination strategies, will ensure that a wide range of therapeutic options are
available to address the diverse needs of patients with dyslipidemiaand high ASCVD risk.1,2,3

To further explore foundational cardiology, including dyslipidemia and ASCVD risk management, we recommend the
comprehensive Oxford Handbook of Cardiology.

CLINICAL IMPLICATIONS

The emerging focus on apoB as a superior marker for atherosclerotic cardiovascular disease risk, moving
beyond LDL cholesterol, presents a significant recalibration for clinical practice. GPs and specialists must
now consider plasma apoB concentration as a more accurate reflection of circulating atherogenic particles,
including Lp(a). This shift necessitates a re-evaluation of current risk assessment protocols, particularly

for patients with discordant LDL-C and apoB levels, or those with a family history of premature ASCVD
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where Lp(a) may play an unaddressed role. The availability of therapies specifically targeting Lp(a), such as
pelacarsen and olpasiran, will require clinicians to actively screen for elevated Lp(a) levels, a practice not yet
universally adopted, to identify patients who could benefit from these novel interventions.

For the pharmaceutical industry, the emphasis on apoB and Lp(a) opens new market segments and
therapeutic development pathways. Companies investing in gene-targeted approaches, such as antisense
oligonucleotides and small interfering RNAs, are positioning themselves at the forefront of precision medicine
in cardiology. The long-term durability and specificity of these therapies could offer a competitive advantage
over existing treatments, potentially leading to a shift in prescribing patterns. However, the cost-effectiveness
and accessibility of these advanced therapies will be critical considerations for widespread adoption,
particularly in healthcare systems facing budget constraints.

Patients with elevated Lp(a) currently have limited therapeutic options, often relying on aggressive
management of other risk factors. The prospect of targeted Lp(a)-lowering therapies offers a tangible hope
for reducing their cardiovascular risk, which is often genetically predetermined and resistant to conventional
lipid-lowering drugs. This development underscores the importance of patient education regarding Lp(a) as
an independent risk factor and the potential benefits of novel treatments. As these therapies progress through
clinical trials and become available, patients and their clinicians will need to engage in informed discussions
about the benefits, risks, and long-term implications of these innovative approaches to cardiovascular disease
prevention.
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