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LIPOPROTEIN (a)

Lp(a) — Understanding a Hidden Cardiovascular Risk Factor

A guide from WA Cardiology to help you understand what Lp(a) is, why it matters and what can be done
about it

1. What is Lipoprotein (a)?

Lipoprotein (a) — written as Lp(a) and pronounced ‘L-P-little-a’ — is a special type of lipoprotein particle that
carries cholesterol through the bloodstream, similar to LDL (‘bad’ cholesterol). However, Lp(a) has a unique
and dangerous extra component that makes it significantly more harmful than ordinary LDL.

An Lp(a) particle is essentially an LDL particle with an additional protein called apolipoprotein(a) — often
abbreviated as apo(a) — chemically bonded to its surface. This combination gives Lp(a) a set of properties
that are not seen with regular LDL, and which contribute to cardiovascular disease through multiple distinct
mechanisms.

Lp(a) levels are almost entirely determined by genetics — specifically by the LPA gene. Approximately 20—
25% of the global population carries elevated Lp(a) levels, making it the most common inherited
cardiovascular risk factor worldwide. Because it is genetic, Lp(a) levels are largely fixed from birth, remain
stable throughout adult life, and are not meaningfully affected by diet or lifestyle.

The Faulty Docking Arm: An Analogy for Lp(a)

Imagine LDL cholesterol as a delivery truck transporting cargo (cholesterol) through the body’s highway
system (the bloodstream). A normal LDL truck is equipped with a standard docking arm — a protein called
apolipoprotein B (apoB) — that allo

ws it to dock cleanly at the liver’s receiving bay (the LDL receptor) and be safely unloaded and cleared.

Lp(a) is like a delivery truck that has been fitted with a second, faulty docking arm — the apo(a) protein
— welded permanently onto the side. This faulty arm does three damaging things:

* It gets stuck in arterial walls. The apo(a) arm has a structural resemblance to plasminogen —
a clot-dissolving protein — and binds to sites within arterial plaques. This causes the truck to
become lodged in the artery wall rather than passing through, where it deposits its cholesterol
cargo directly into the plaque.

+ It blocks the road-clearing crew. Because apo(a) mimics plasminogen, it competes with the
body’s natural clot-dissolving system. By sitting in plasminogen’s binding sites, Lp(a) effectively
blocks clot breakdown — making blood clots more likely to persist and grow.

+ It carries an inflammatory payload. Lp(a) particles are particularly rich in oxidised
phospholipids (OxPL) — highly inflammatory molecules that directly activate the cells lining
artery walls, accelerating plaque formation and driving the calcification of heart valves.

Because these faulty docking arms are produced by genetic instruction, no amount of diet change or
exercise can remove them. The number of faulty trucks your body produces is set by your DNA.

2. Why is Elevated Lp(a) Dangerous?

Lp(a) is an independent risk factor for cardiovascular disease — meaning it increases your risk of heart attack
and stroke above and beyond the risk contributed by LDL cholesterol, blood pressure, diabetes, and smoking.
It acts through three distinct and compounding mechanisms:
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Accelerating Atherosclerosis (Plaque Build-up)

Lp(a) particles penetrate the walls of arteries more readily than LDL particles and deposit their cholesterol
cargo directly within developing plaques. The oxidised phospholipids carried by Lp(a) are potent drivers of
arterial wall inflammation, activating the inflammatory cells within plaques and promoting their growth and
instability. High Lp(a) is associated with more extensive coronary artery disease at a younger age than would
be expected from LDL alone.

Promoting Thrombosis (Blood Clot Formation)

The apo(a) protein’s structural mimicry of plasminogen is particularly dangerous. Plasminogen is a key
component of the body’s fibrinolytic (clot-dissolving) system. By competing with plasminogen for binding sites
on fibrin (the scaffolding of blood clots), Lp(a) impairs the body’s ability to break down clots. This pro-
thrombotic effect means that when a plaque ruptures, clot formation is more aggressive and harder for the
body to clear — increasing the risk of complete arterial occlusion and heart attack or stroke.

Driving Aortic Valve Calcification

Lp(a) and its associated oxidised phospholipids have a specific affinity for aortic valve tissue. Elevated Lp(a)
is now recognised as an independent risk factor for calcific aortic stenosis — the progressive hardening and
narrowing of the aortic valve. People with high Lp(a) develop aortic valve calcification at an earlier age and
progress to severe aortic stenosis more rapidly than those with normal levels.

How Much Does Lp(a) Increase Risk?

Large-scale Mendelian randomisation studies and prospective cohort data have established the following
approximate risk increases associated with elevated Lp(a):

* Lp(a) above 125 nmol/L is associated with approximately a 2-fold increased risk of coronary
artery disease and myocardial infarction compared to those with low Lp(a).

* Lp(a) above 180 nmol/L confers a lifetime cardiovascular risk equivalent to heterozygous
familial hypercholesterolaemia — one of the highest-risk genetic cholesterol conditions known.

+ Elevated Lp(a) is associated with a 2—3 fold increased risk of calcific aortic stenosis.
* Crucially, this risk is present regardless of LDL cholesterol level — a patient can have a
‘normal’ LDL and still be at significantly elevated cardiovascular risk due to Lp(a) alone.

Elevated Lp(a): Relative Increase in Disease Risk

Compared to individuals with normal Lp(a) levels | Lp(a) > 125 nmol/L
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Lp(a) > 125 nmol/L vs normal Independent of LDL cholesterol Calcific aortic stenosis

Kamstrup et al. JAMA 2009 Erqou et al. JACC 2010 Arsenault et al. JACC 2014
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Coloured figures represent individuals affected at elevated Lp(a) levels compared to baseline. Sources: Kamstrup et al. JAMA 2009;
Erqou et al. JACC 2010; Arsenault et al. JACC 2014, Larsson et al. Circulation 2020.
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Lp(a) should be measured at least once in every adult as part of a comprehensive cardiovascular risk
assessment — a recommendation now endorsed by both the European Society of Cardiology (ESC 2019
Dyslipidaemia Guidelines) and the European Atherosclerosis Society (EAS Consensus Statement 2022).
Because Lp(a) is genetically determined and stable throughout adult life, a single measurement is usually
sufficient to establish your lifetime risk profile.

Testing is particularly important in the following groups:

» Personal history of premature cardiovascular disease (heart attack or stroke before age 55 in men,
60 in women) with no obvious cause

»  Family history of premature cardiovascular disease or known elevated Lp(a)

+ Established coronary artery disease, particularly when LDL is already well-controlled but events
continue to occur

« Familial hypercholesterolaemia (inherited high cholesterol) — up to 30% of these patients also
have elevated Lp(a), compounding their risk

* Recurrent cardiovascular events despite optimal statin therapy and LDL control

*  Progressive aortic valve calcification or aortic stenosis, particularly at a younger-than-expected age

» Patients being considered for preventive therapy intensification, where knowing Lp(a) would
influence the decision

How is Lp(a) Measured?

Lp(a) is measured with a simple fasting blood test. Results can be reported in two different units — nmol/L
(molar concentration, preferred by current guidelines) or mg/dL (mass concentration). These units are
not directly interchangeable and conversion between them is imprecise due to the variable size of the
apo(a) protein between individuals. Always ask which unit your result is reported in.

The ESC and EAS guidelines define elevated Lp(a) as >125 nmol/L (approximately >50 mg/dL), a
threshold associated with significantly increased cardiovascular risk. Levels above 180 nmol/L (>75
mg/dL) represent very high lifetime risk.

Lp(a) Level Risk Category Clinical Implication
<75 nmol/L (<30 mg/dL) Normal / Low Risk No additional Lp(a)-specific
cardiovascular risk identified. Routine
cardiovascular risk factor management
applies.
75-125 nmol/L (30-50 Borderline Elevated Modest increase in cardiovascular risk.
mg/dL) Optimise all other modifiable risk factors.
Repeat testing and monitoring
recommended.
125-180 nmol/L (50-75 Elevated — High Risk Significant independent cardiovascular
mg/dL) risk factor. Aggressive management of all
modifiable risk factors. Discuss with your
cardiologist.
>180 nmol/L (>75 Very High Risk Substantially elevated risk. Equivalent to
mg/dL) familial hypercholesterolaemia in terms of

lifetime cardiovascular risk. Specialist
management and consideration of
emerging Lp(a)-targeted therapies.

4. What Can Be Done About Elevated Lp(a)?
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This is the question most patients ask when they learn their Lp(a) is elevated — and the honest answer is
that current options are more limited than for LDL cholesterol, though this is changing rapidly. The central
message is this: while Lp(a) itself cannot yet be easily lowered with currently available standard medications,
an elevated result is important and actionable — it should intensify your focus on all other modifiable
cardiovascular risk factors.

What Can Partially Lower Lp(a)

« PCSKQ9 inhibitors (evolocumab / Repatha, alirocumab / Praluent): primarily prescribed to lower LDL
cholesterol, these injectable medications also reduce Lp(a) by approximately 20-30%. While this
reduction is meaningful, it is usually insufficient to normalise very high Lp(a) levels. However, the
concurrent lowering of LDL provides substantial additional cardiovascular benefit.

* Niacin (nicotinic acid): can reduce Lp(a) by 20-30% but is rarely used due to poor tolerability
(flushing, liver effects) and lack of proven cardiovascular event reduction in randomised trials.

* Hormone replacement therapy (HRT): oestrogen-containing HRT can lower Lp(a) substantially in
postmenopausal women, though prescribing decisions must weigh broader hormonal risks and
benefits.

Emerging Lp(a)-Targeted Therapies

A new generation of therapies specifically designed to dramatically lower Lp(a) is now in advanced clinical
trials and represents one of the most exciting developments in preventive cardiology:

Emerging Lp(a)-Lowering Therapies — The Next Frontier

Pelacarsen (TQJ230, Novartis): An antisense oligonucleotide (ASO) that blocks LPA gene expression
in the liver, reducing Lp(a) production by approximately 80-90%. The pivotal Phase 3 trial (Lp(a)
HORIZON) has completed enrolment and results are anticipated. This drug targets the genetic root of the
problem directly.

Olpasiran (AMG 890, Amgen): A small interfering RNA (siRNA) therapy administered by injection every
12 weeks that silences LPA gene expression, achieving Lp(a) reductions of over 90% in Phase 2 trials.
The Phase 3 OCEAN(a) trial is ongoing.

Muvalaplin (LY3473329, Lilly): A first-in-class oral small molecule that disrupts the assembly of the
Lp(a) particle by preventing apo(a) from binding to apoB, achieving Lp(a) reductions of up to 85% in early
trials. This is particularly significant as it is the first potential oral Lp(a)-lowering agent.

These therapies represent a paradigm shift in cardiovascular prevention. If ongoing Phase 3 trials
demonstrate cardiovascular event reduction (not just Lp(a) lowering), requlatory approval and PBS listing
could follow within the next several years. Your cardiologist will keep you informed as these therapies
become available.

5. What Should You Do If Your Lp(a) is Elevated?

An elevated Lp(a) is not a reason for alarm — it is information. It tells you and your cardiologist that your
underlying cardiovascular risk is higher than standard risk calculators might suggest, and that a more
aggressive approach to all modifiable risk factors is warranted. Think of it as updating the map, not changing
the destination: the goal is still to prevent heart attack and stroke, but now with a more complete picture of
your personal risk landscape.

Intensify Control of All Modifiable Risk Factors

Because Lp(a) cannot currently be lowered easily with standard medications, the most effective strategy is
to reduce the overall cardiovascular risk burden by maximising control of every other risk factor:
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« LDL cholesterol: aim for the lowest achievable LDL. In patients with elevated Lp(a) and established
cardiovascular disease, an LDL target of <1.4 mmol/L is recommended. Consider high-intensity
statin therapy and the addition of ezetimibe or a PCSK9 inhibitor if target is not met.

+ Blood pressure: target below 130/80 mmHg. Hypertension compounds the vascular damage
caused by Lp(a). Home blood pressure monitoring is encouraged.

+  Smoking: if you smoke, stopping is the single most impactful modifiable change you can make.
Smoking dramatically amplifies the risk conferred by elevated Lp(a).

+ Diabetes: optimal blood glucose control is essential. Elevated Lp(a) and diabetes together
substantially increase cardiovascular risk beyond either alone.

+ Body weight: target a BMI below 25 kg/m? and waist circumference below 94 cm (men) /80 cm
(women). While weight loss does not lower Lp(a), it reduces overall cardiovascular risk and
systemic inflammation.

» Physical activity: 150 minutes per week of moderate aerobic exercise reduces blood pressure,
improves lipid profile, and lowers overall cardiovascular risk.

+ Diet: a Mediterranean-style diet rich in vegetables, legumes, olive oil, nuts, and oily fish has the
strongest evidence for overall cardiovascular risk reduction.

Consider Aspirin in Selected Patients

Given Lp(a)’s pro-thrombotic mechanism — particularly its impairment of fibrinolysis — low-dose aspirin may
provide additional benefit in selected patients with elevated Lp(a) and established cardiovascular disease or
very high-risk profiles. This decision should be made by your cardiologist based on your individual bleeding
risk and overall clinical picture.

Cascade Testing of Family Members

Because Lp(a) is an autosomal codominant genetic trait, first-degree relatives (parents, siblings, children) of
patients with significantly elevated Lp(a) have approximately a 50% chance of inheriting the same level. The
ESC and EAS guidelines recommend informing family members of the diagnosis and offering Lp(a) testing
to first-degree relatives. Early identification allows for timely risk stratification and preventive management.

Monitoring and Follow-up

Because Lp(a) levels are genetically fixed and remain stable throughout adult life, repeat Lp(a) testing is not
routinely required once a reliable baseline measurement has been established. Follow-up should focus on:
* Regular review of all modifiable cardiovascular risk factors with your cardiologist or GP.
*  Monitoring of LDL cholesterol, blood pressure, HbA1c (if diabetic), and renal function.
« Echocardiographic surveillance for aortic valve calcification, where clinically appropriate.

« Discussion of emerging Lp(a)-targeted therapies as clinical trial data matures and regulatory
approvals are obtained.

6. Frequently Asked Questions

My LDL is normal — why does my Lp(a) matter?

LDL and Lp(a) are distinct particles that cause cardiovascular disease through different mechanisms. A
normal LDL does not neutralise the risk from elevated Lp(a). In fact, many patients with heart attacks at
a young age and ‘normal’ cholesterol are subsequently found to have elevated Lp(a) — a previously
unrecognised risk factor that standard lipid panels do not measure.
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Will my children have high Lp(a)?

Lp(a) levels are inherited in an autosomal codominant pattern — meaning each parent contributes one
copy of the LPA gene, and the combination determines the child’s Lp(a) level. Each first-degree relative
has approximately a 50% chance of inheriting an elevated level. Testing is recommended for parents,
siblings, and adult children of anyone with significantly elevated Lp(a).

Should | stop my statin if it slightly raises my Lp(a)?

No. Statins reduce LDL cholesterol substantially and confer major cardiovascular benefit that far
outweighs any modest effect on Lp(a). Never stop your statin based on the Lp(a) result alone. If anything,
an elevated Lp(a) strengthens the case for aggressive LDL-lowering with statins and other agents.

When will Lp(a)-specific treatments be available?

Several highly potent Lp(a)-lowering agents (pelacarsen, olpasiran, muvalaplin) are in Phase 3 clinical
trials with results expected within the next few years. If these trials demonstrate reduction in
cardiovascular events — not just Lp(a) levels — regulatory approval and potential PBS listing in Australia
could follow. This is one of the most rapidly evolving areas in preventive cardiology. Your cardiologist will
keep you updated as evidence emerges.

Key Messages to Take Home

Here is what matters most about your Lp(a):
+ Lp(a) is an independent, genetically determined cardiovascular risk factor that standard
lipid panels do not measure. It should be tested at least once in every adult.

» Elevated Lp(a) accelerates plaque build-up, promotes blood clot formation, and drives aortic
valve calcification — through mechanisms entirely separate from LDL cholesterol.

+ Because Lp(a) is genetic, diet and lifestyle do not significantly change its level. However, an
elevated result is still actionable — it should intensify management of every other modifiable
risk factor.

»  Current standard medications (including statins) do not meaningfully lower Lp(a). PCSK9
inhibitors provide modest reduction (~20-30%) alongside substantial LDL lowering.

» Highly potent Lp(a)-specific therapies (pelacarsen, olpasiran, muvalaplin) are in Phase 3 trials
and may be available within the next few years.

+ First-degree relatives should be offered Lp(a) testing, as each has approximately a 50% chance
of inheriting the same level.

+ Lp(a) is information, not a verdict. With this knowledge, you and your cardiologist can
make smarter, more targeted decisions to protect your heart.

7. Useful Resources

* Lp(a) Foundation (international patient resource): www.lipoproteinafoundation.org

» European Atherosclerosis Society Lp(a) Consensus Statement 2022: www.atherosclerosis-
journal.com

* Heart Foundation Australia: www.heartfoundation.org.au
* Heart Foundation Heart Help Line: 1300 36 27 87

* National Heart Foundation — Familial Hypercholesterolaemia resources:
www.heartfoundation.org.au

» Cardiac Rehabilitation: Ask your cardiologist or GP for a referral to your nearest programme.
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This patient information sheet has been prepared by Dr Sam Tayeb, WA Cardiology, for educational purposes. It is not
a substitute for personalised medical advice. Please discuss your individual results, medications, and management
plan with your cardiologist.
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