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UNDERSTANDING YOUR LIPID PROFILE 

LDL, HDL, Triglycerides, ApoB, ApoA-I, LDL Subfractions, and Lp(a) 

What your lipid results mean, how they relate to cardiovascular risk, and why the full picture 
matters more than any single number 

 

1.  What Is a Lipid Profile and Why Does It Matter? 

Lipids are fatty substances that circulate in the bloodstream. They are essential for normal body 

function — they form cell membranes, serve as energy stores, and are the building blocks for many 

hormones — but when certain lipids accumulate in excess, they can deposit within the walls of 

arteries, contributing to atherosclerosis (the build-up of fatty plaques) and increasing the risk of heart 

attack and stroke. 

A standard lipid profile measures total cholesterol, LDL cholesterol, HDL cholesterol, and 

triglycerides. Advanced lipid testing may additionally measure ApoB, ApoA-I, LDL particle 

subfractions, and Lp(a). Each component gives different and complementary information about 

cardiovascular risk. Understanding what each means helps you engage more meaningfully in 

discussions about your heart health and any treatment decisions. 

 

How Lipids Travel in the Blood 

Cholesterol and triglycerides cannot dissolve in blood on their own — they are transported inside 

specialised carrier particles called lipoproteins (from ‘lipos’, meaning fat, and ‘protein’). These 

particles have a protein coat on the outside and carry a lipid cargo inside. The most important 

lipoproteins for cardiovascular risk are: 

• VLDL (Very Low Density Lipoprotein): Produced by the liver; carries triglycerides from the 

liver to tissues. As triglycerides are removed, VLDL is progressively converted to IDL and 

then LDL. 

• LDL (Low Density Lipoprotein): The main carrier of cholesterol in the bloodstream. 

Delivers cholesterol to cells but can also penetrate and accumulate within arterial walls. 

• HDL (High Density Lipoprotein): Removes excess cholesterol from tissues and arterial 

walls and transports it back to the liver for disposal — a process called reverse cholesterol 

transport. 

• IDL, Lp(a), and remnant particles: Additional atherogenic particles discussed in later 

sections. 
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The Cargo, the Carrier, and the Docking Arms — How Atherosclerosis Develops 

Cholesterol and other lipid molecules are essential — every cell in the body depends on a 

continuous supply for building membranes, synthesising hormones, and producing energy. But 

cholesterol is water-insoluble: it cannot dissolve freely in the bloodstream. To be transported from 

the liver to cells, and returned from the periphery back to the liver, it must be packaged inside 

protein-coated carrier particles — the lipoproteins. This is a biological necessity, not a flaw. The 

problem arises not from the packaging itself, but from what happens when too many carriers 

accumulate, the wrong type of carrier predominates, or surface molecules make the carrier 

abnormally sticky. 

Concentration — More Carriers, More Chance of Wrong Delivery 

Think of atherogenic lipoprotein particles as delivery vehicles carrying cholesterol through the 

bloodstream to cells that need it. In a well-regulated system, vehicles are guided to the right 

cellular ‘addresses’ by specific receptor interactions. But when too many of these vehicles 

circulate at once — reflected by a high ApoB count, since every atherogenic particle carries 

exactly one ApoB molecule on its surface — the probability that some will veer off course and 

deposit their cargo within the arterial wall rises substantially. 

This is not random. The arterial wall contains a negatively charged scaffolding (proteoglycans) 

that can bind and trap positively charged regions on the surface of these particles, retaining them 

long enough for their lipid cargo to be released. More vehicles circulating means more trapping 

events — more cholesterol delivered to the wrong address. This is why ApoB, which counts every 

atherogenic particle, is such a powerful measure of risk. 

Type — Not All Carriers Are Equal 

The design of the carrier matters as much as the number. Larger, more buoyant lipoprotein 

particles — like wide trucks — struggle to enter the narrow space beneath the arterial 

endothelium, spend less time trapped within the arterial wall, and are more easily cleared back 

into the circulation. Smaller, denser particles — like compact vans — slip through more easily, 

penetrate deeper, and stay longer. Once inside the arterial wall, small dense LDL is also more 

chemically reactive: it is more susceptible to oxidation, and oxidised LDL is a potent trigger for the 

inflammatory cascade that converts a minor retention event into a growing atherosclerotic plaque. 

Docking Arms — Surface Attachment Molecules That Anchor Carriers to the Wall 

Some lipoprotein particles carry additional surface molecules that act like docking hooks, 

increasing their affinity for the arterial wall. The best characterised are the structural domains of 

apolipoprotein(a) — the unique protein attached to Lp(a) particles. These domains (called 

kringle repeats) bind avidly to oxidised phospholipids, fibrin, and extracellular matrix components 

within sites of vascular injury and inflammation, anchoring Lp(a) far more tenaciously than 

standard LDL particles. This is why Lp(a) carries cardiovascular risk that is disproportionate to its 

particle count alone — the docking arms dramatically extend its residence time in the arterial wall, 

amplifying both cholesterol deposition and local inflammation. 

Even standard LDL particles engage a form of docking: the ApoB protein on their surface 

contains positively charged sequences that interact with the negatively charged proteoglycans of 

the arterial intima. The affinity of this interaction is greater for small dense LDL particles, adding a 

further dimension to their enhanced atherogenicity. 
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The Cargo, the Carrier, and the Docking Arms — How Atherosclerosis Develops 

Summary — Three Determinants of Atherosclerotic Risk 

Three interacting factors govern how likely atherogenic lipoprotein particles are to cause 

atherosclerosis: 

• Concentration — how many atherogenic particles are circulating (best measured by ApoB; 

more particles = more retention events in the arterial wall) 

• Type — the physical and chemical characteristics of those particles (small dense LDL 

penetrates more easily, is more susceptible to oxidation, and binds more avidly to arterial 

wall proteoglycans than large buoyant LDL) 

• Attachment molecules — surface docking proteins that determine how tenaciously a 

particle adheres to the arterial wall (ApoB–proteoglycan interactions for all LDL; the 

additional apo(a) kringle domains on Lp(a) that confer greatly enhanced wall affinity) 

Together, these three dimensions explain why LDL-C alone is an incomplete measure of 

atherogenic risk, why ApoB and Lp(a) provide essential additional information, and why the same 

cholesterol level can carry very different cardiovascular implications in different individuals. 

 

2.  LDL Cholesterol — The ‘Bad’ Cholesterol 

LDL cholesterol (LDL-C) is the amount of cholesterol contained within LDL particles in the blood, 

reported in millimoles per litre (mmol/L). It is the most widely used measure of atherogenic lipid risk 

and the primary treatment target in most cardiovascular guidelines. 

How LDL Causes Atherosclerosis 

LDL particles are small enough to penetrate the endothelium (the inner lining of arteries) and enter 

the arterial wall. Once inside, they become oxidised and trigger an inflammatory response: 

macrophages (immune cells) engulf the oxidised LDL and become foam cells, forming the fatty core 

of an atherosclerotic plaque. Over time, these plaques grow, harden, and narrow the arterial lumen, 

or can rupture — triggering clot formation and a heart attack or stroke. 

The critical insight from decades of research is that LDL particles do not just passively circulate: they 

actively accumulate in arterial walls, and this process is both time- and concentration-dependent. 

Higher LDL levels sustained over many years lead to greater plaque burden, which is why early and 

sustained LDL lowering has such powerful preventive effects. 

What Are Normal and Target LDL Levels? 

 

Risk Category LDL-C Target Example Patients 

Very high risk < 1.4 mmol/L 

(and ≥50% reduction 

from baseline) 

Prior heart attack, stroke, or coronary 

revascularisation; established atherosclerotic 

cardiovascular disease (ASCVD) 

High risk < 1.8 mmol/L Familial hypercholesterolaemia; diabetes with 

organ damage; markedly elevated single risk 

factors; 10-year CVD risk ≥20% 
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Risk Category LDL-C Target Example Patients 

Moderate risk < 2.6 mmol/L Multiple moderate risk factors; 10-year CVD risk 

10–20% 

Low risk < 3.0 mmol/L Young patients with few risk factors; 10-year 

CVD risk <10% 

 

These targets are based on European Society of Cardiology (ESC) 2021 guidelines and are used as 

a guide in Australian practice alongside the absolute cardiovascular risk assessment framework. 

Your cardiologist will determine the most appropriate target for your individual circumstances. 

 

3.  HDL Cholesterol — The ‘Good’ Cholesterol 

HDL cholesterol (HDL-C) is the cholesterol carried within high-density lipoprotein particles. HDL is 

classically described as ‘good’ cholesterol because of its role in reverse cholesterol transport — 

removing excess cholesterol from peripheral tissues and arterial plaques and returning it to the liver 

for excretion. Low HDL-C is an independent risk factor for cardiovascular disease. 

HDL-C as a Risk Marker 

In large epidemiological studies, low HDL-C (generally below 1.0 mmol/L in men and 1.2 mmol/L in 

women) is consistently associated with higher cardiovascular risk, independent of LDL-C. In clinical 

practice, very low HDL-C — particularly when accompanied by high triglycerides and central obesity 

— suggests insulin resistance and metabolic syndrome, which markedly elevates overall risk. 

The Limits of HDL-C as a Target 

Despite the strong epidemiological association between low HDL-C and cardiovascular risk, clinical 

trials that raised HDL-C pharmacologically (using niacin or CETP inhibitors such as torcetrapib) 

failed to reduce cardiovascular events. This suggests that the HDL-C level in the blood is a marker 

of risk rather than a direct cause of protection — it is HDL function (the ability to actually remove 

cholesterol) that matters, not simply the measured number. For this reason, there is currently no 

specific HDL-C raising therapy recommended in guidelines. 

The most effective ways to raise HDL-C are lifestyle measures: aerobic exercise, weight loss, 

smoking cessation, and moderate alcohol reduction. These also improve HDL function, not just the 

level. 

 

4.  Triglycerides 

Triglycerides (TG) are the main form of stored fat in the body and are also transported in the blood 

within VLDL and chylomicron particles after meals. Fasting triglyceride levels reflect the liver’s 

production of VLDL and are influenced by diet, alcohol intake, physical activity, insulin resistance, 

genetics, and certain medications. 

Triglycerides and Cardiovascular Risk 
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Mildly elevated triglycerides (1.7–5.6 mmol/L) are a marker of insulin resistance and are associated 

with increased cardiovascular risk, particularly when accompanied by low HDL-C and a 

preponderance of small dense LDL particles — the so-called ‘atherogenic dyslipidaemia’ or ‘lipid 

triad’ of the metabolic syndrome. Very high triglycerides (above 5.6 mmol/L) also carry a significant 

risk of acute pancreatitis. 

Importantly, it is not the triglycerides themselves but the triglyceride-rich remnant particles (IDL, 

VLDL remnants, chylomicron remnants) that accumulate within arterial walls and directly contribute 

to atherosclerosis. High triglycerides also drive a process by which VLDL and LDL exchange their 

core lipids — reducing LDL particle size and density, making them more atherogenic. 

Triglyceride Targets and Management 

• Desirable: Below 1.7 mmol/L 

• Borderline high: 1.7–5.6 mmol/L — lifestyle modification (reduce refined carbohydrates and 

alcohol, increase exercise, weight loss) 

• Very high: Above 5.6 mmol/L — risk of pancreatitis; consider fenofibrate or omega-3 fatty 

acids in addition to lifestyle measures 

 

5.  Beyond Standard Lipids — ApoB, ApoA-I, and LDL Subfractions 

Standard lipid measurements tell us about the cholesterol content of lipoprotein particles. Advanced 

lipid markers go further, telling us about particle number, particle quality, and particle size — 

information that can meaningfully change the assessment of cardiovascular risk, particularly when 

standard lipid results appear borderline or inconsistent with a patient’s clinical picture. 

Apolipoprotein B (ApoB) — Counting Atherogenic Particles 

ApoB is the structural protein that sits on the surface of every atherogenic lipoprotein particle — 

VLDL, IDL, LDL, and Lp(a) — with exactly one ApoB molecule per particle. Measuring ApoB 

therefore directly counts the total number of atherogenic particles in the blood, regardless of how 

much cholesterol each particle carries. 

This distinction is critically important. Two people can have the same LDL-C but very different ApoB 

levels — and very different cardiovascular risk. Consider: 

 

Why ApoB Is Often a Better Risk Marker Than LDL-C 

Think of LDL particles as buses, and cholesterol as the passengers. 

• LDL-C tells you the total number of passengers (cholesterol) across all buses — but not 

how many buses there are. 

• ApoB tells you the number of buses (particles) — because each bus has exactly one bus 

driver (ApoB). 

A person with many small, nearly-empty buses has a high particle count (high ApoB) but might 

have a normal or even low LDL-C — yet their risk is high because more particles means more 

opportunities to penetrate the arterial wall. Conversely, a person with few large, full buses might 
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Why ApoB Is Often a Better Risk Marker Than LDL-C 

have a high LDL-C but a lower particle count (lower ApoB) and somewhat lower risk than their 

LDL-C suggests. 

Large cohort studies and Mendelian randomisation data consistently show that ApoB is a 

stronger predictor of cardiovascular events than LDL-C, particularly in patients with insulin 

resistance, metabolic syndrome, or diabetes — conditions that shift LDL towards smaller, denser 

particles without necessarily raising LDL-C. ApoB above 1.0 g/L is generally considered elevated; 

many guidelines now recommend targeting ApoB below 0.65–0.7 g/L in very high risk patients. 

 

Apolipoprotein A-I (ApoA-I) — A Measure of HDL Function 

ApoA-I is the principal structural protein of HDL particles. Just as ApoB reflects the number of 

atherogenic particles, ApoA-I reflects the number and functional capacity of HDL particles. Low 

ApoA-I is a stronger predictor of cardiovascular risk than low HDL-C alone, because it better 

captures the functional HDL pool. In clinical practice, the ApoB:ApoA-I ratio is a composite measure 

of the balance between atherogenic and anti-atherogenic particles and is a powerful summary index 

of lipid-related cardiovascular risk. 

 

LDL Subfractions — Particle Size and Density 

Not all LDL particles are equal. LDL exists as a spectrum of particles varying in size and density. 

Two broad patterns are recognised: 

 

 Pattern A — Large Buoyant LDL 
Pattern B — Small Dense LDL 
(sdLDL) 

Particle size Larger (≥25.5 nm) Smaller (<25.5 nm) 

Density Less dense More dense (denser = smaller) 

Typical context Insulin-sensitive individuals; low 

TG, high HDL-C 

Insulin resistance, metabolic 

syndrome, high TG, low HDL-C 

Atherogenicity Lower — less able to penetrate 

arterial wall; shorter arterial 

residence time; less prone to 

oxidation 

Higher — penetrates arterial 

endothelium more easily; longer 

residence time in arterial wall; 

more susceptible to oxidation and 

glycation 

ApoB relationship High LDL-C may be associated 

with relatively normal ApoB (few 

large particles) 

Normal or low LDL-C may coexist 

with high ApoB (many small 

particles) 

CVD risk Lower risk for a given LDL-C level Higher risk for a given LDL-C level; 

associated with up to 3× greater MI 

risk in some studies 
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LDL subfractions are measured by specialised methods including ion mobility analysis, NMR 

spectroscopy, and gradient gel electrophoresis. These are not part of the standard lipid panel and 

are generally requested by specialists when standard lipid results are discordant with clinical risk, or 

when a more detailed atherogenic risk assessment is required. In everyday practice, ApoB provides 

a practical and clinically validated surrogate — a high ApoB in the setting of a normal or modestly 

elevated LDL-C strongly suggests a predominance of small dense LDL particles. 

 

6.  Lipoprotein(a) — Lp(a) 

Lipoprotein(a) — written Lp(a) and pronounced ‘LP little a’ — is a unique lipoprotein particle that 

closely resembles LDL but has an additional protein called apolipoprotein(a) — or apo(a) — 

covalently attached to the ApoB molecule. This extra protein gives Lp(a) its distinctive properties and 

makes it significantly more atherogenic and pro-thrombotic than ordinary LDL. 

Why Lp(a) Is Different and Important 

• Genetically determined. Lp(a) levels are approximately 80–90% determined by the LPA gene 

and are largely fixed from early adulthood. Diet and lifestyle have minimal effect on Lp(a) 

levels. This means that Lp(a) is an inherited cardiovascular risk factor, independent of lifestyle 

choices. 

• Independent cardiovascular risk factor. Elevated Lp(a) is a robust, independent risk factor 

for coronary artery disease, myocardial infarction, stroke, and aortic valve stenosis. This has 

been confirmed by large-scale Mendelian randomisation studies demonstrating causal 

relationships. Approximately 20–25% of the population carry a significantly elevated Lp(a). 

• Both atherogenic and thrombotic. The apo(a) component of Lp(a) structurally resembles 

plasminogen, which allows Lp(a) to interfere with fibrinolysis (clot breakdown), promoting a 

prothrombotic state in addition to its direct atherogenic effects. 

• Not well captured by standard lipids. Lp(a) contributes to LDL-C as measured by standard 

laboratory calculations, but the contribution is variable and unpredictable. A patient with a 

normal LDL-C may still have significantly elevated Lp(a) that substantially elevates their 

cardiovascular risk — making direct Lp(a) measurement important. 

What Is a High Lp(a) Level? 

Lp(a) can be reported in mg/dL or nmol/L, and the units are not interchangeable. The generally 

accepted high-risk threshold is ≥70 nmol/L (approximately 30 mg/dL, though conversion is imprecise 

due to variation in apo(a) isoform size). At this level, Lp(a) contributes a risk broadly equivalent to 

heterozygous familial hypercholesterolaemia. Levels above 150 nmol/L are considered very high 

risk. 

Who Should Be Tested? 

• All patients with premature coronary artery disease or atherosclerosis (men under 55, women 

under 65) 

• Patients with a family history of premature cardiovascular disease 

• Patients with established ASCVD who continue to have cardiovascular events despite well-

controlled LDL-C 

• First-degree relatives of individuals found to have elevated Lp(a) 
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• Patients with aortic valve stenosis without other clear causes 

• Patients whose calculated cardiovascular risk appears intermediate and where Lp(a) may 

refine the decision about treatment 

Treatment of Elevated Lp(a) 

Currently, no approved therapy specifically targets Lp(a) for primary risk reduction, though several 

approaches lower it modestly: 

• PCSK9 inhibitors (evolocumab, alirocumab) reduce Lp(a) by approximately 20–30% in 

addition to substantially lowering LDL-C. They are available on the PBS for high-risk patients 

with inadequate LDL-C control on maximally tolerated statins. 

• Lipoprotein apheresis — a specialised blood filtration procedure that removes atherogenic 

lipoproteins — dramatically lowers Lp(a) and is used in rare cases with very high Lp(a) and 

progressive cardiovascular disease. 

• Emerging RNA-targeted therapies are in late-stage clinical development specifically targeting 

Lp(a): pelacarsen (an antisense oligonucleotide) and olpasiran (a small interfering RNA, siRNA) 

both reduce Lp(a) by over 80–90%. Phase 3 cardiovascular outcomes trials are underway. 

These therapies are not yet approved for clinical use in Australia. 

In patients with elevated Lp(a), the most important current strategy is to aggressively control all other 

modifiable cardiovascular risk factors — particularly LDL-C — to offset the fixed risk contributed by 

the Lp(a). 

 

7.  LDL Cholesterol and Cardiovascular Risk — The Evidence 

The causal relationship between LDL cholesterol and atherosclerotic cardiovascular disease 

(ASCVD) is one of the most thoroughly established relationships in all of medicine. It is supported by 

converging lines of evidence from genetics, epidemiology, and clinical trials over many decades. 

Genetic Evidence — Mendelian Randomisation 

Individuals born with genetic variants that cause lifelong low LDL-C — such as loss-of-function 

mutations in the PCSK9 gene — have dramatically lower rates of coronary artery disease throughout 

their lives, without any other known mechanism. People with familial hypercholesterolaemia (FH), 

who inherit persistently very high LDL-C from birth, develop premature and severe atherosclerosis at 

young ages. These natural genetic experiments provide compelling evidence that LDL-C is not 

merely associated with but causally drives cardiovascular disease. 

Epidemiological Evidence 

Large population studies involving hundreds of thousands of people have consistently shown a 

continuous, graded relationship between LDL-C levels and cardiovascular event rates. There is no 

apparent ‘safe’ LDL-C threshold — the relationship extends down to very low LDL-C levels, and 

lower is generally better for cardiovascular outcomes. The absolute risk reduction from LDL lowering 

depends on baseline risk, so high-risk patients gain the most benefit from treatment. 

Clinical Trial Evidence 

The evidence from randomised controlled trials is overwhelming: 
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• Statin trials: Decades of statin trials (including landmark studies such as 4S, WOSCOPS, 

ASCOT-LLA, JUPITER, and CTT meta-analyses) consistently demonstrate that each 1 mmol/L 

reduction in LDL-C reduces major cardiovascular events by approximately 22% and 

cardiovascular mortality by approximately 20%, with benefits proportional to the duration of 

treatment and baseline risk. 

• PCSK9 inhibitor trials: FOURIER (evolocumab) and ODYSSEY OUTCOMES (alirocumab) 

demonstrated that lowering LDL-C to very low levels (average ∼0.8–1.0 mmol/L) on top of 

statin therapy produces further significant reductions in cardiovascular events, with no increase 

in adverse effects, confirming that lower LDL-C is beneficial even at very low absolute levels. 

• The ‘LDL exposure’ concept: Cardiovascular risk from LDL-C is cumulative — it depends not 

just on the level but on the duration of exposure. A person with moderately elevated LDL-C 

sustained over 30–40 years may develop more plaque than someone with very high LDL-C for 

a shorter period. This is the rationale for early and sustained lipid-lowering treatment. 

 

8.  Why Some People Have High LDL Without Significant Atheroma 

One of the more nuanced and frequently asked questions in lipidology is why some individuals — 

despite persistently elevated LDL cholesterol — appear to develop little or no significant coronary 

artery disease. This is a genuine and scientifically important observation, but one that requires 

careful interpretation. It does not mean that LDL is harmless, or that treatment is unnecessary — it 

means that LDL-C alone is an incomplete measure of atherogenic risk. 

 

Key Principle: LDL-C Measures Cholesterol Content, Not Particle Number 

The most important reason two people with the same LDL-C can have very different 

cardiovascular risk is this: LDL-C tells you how much cholesterol is in the LDL fraction of the 

blood — but not how many LDL particles are carrying that cholesterol. If a person has fewer but 

larger LDL particles (each carrying more cholesterol), their LDL-C may be elevated while their 

particle count — and therefore their atherogenic potential — is considerably lower than their LDL-

C number implies. 

 

1.  LDL Particle Size — Large Buoyant vs Small Dense LDL 

As discussed in Section 5, LDL particles range from large and buoyant (Pattern A) to small and 

dense (Pattern B). The small dense particles are more atherogenic for several reasons: they are 

more easily oxidised, they penetrate the endothelium more readily, they have a longer residence 

time in the arterial wall, and they are less efficiently cleared by LDL receptors on the liver. 

A person whose elevated LDL-C is driven predominantly by large, buoyant particles — Pattern A — 

has a significantly lower atherogenic risk per unit of LDL-C than a person with predominantly small 

dense particles (Pattern B). This particle size pattern is reflected in the ApoB level: the large-particle 

person will have a relatively lower ApoB (fewer particles for the same cholesterol mass), while the 

small-dense-particle person will have a higher ApoB (more particles, each carrying less cholesterol). 

2.  The LDL-C / ApoB Discordance 
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When LDL-C and ApoB point in different directions — a phenomenon called ‘discordance’ — ApoB 

is the more accurate guide to cardiovascular risk: 

• High LDL-C but low-to-normal ApoB: This pattern — few large particles carrying lots of 

cholesterol — confers lower cardiovascular risk than the LDL-C alone would suggest. This is 

the scenario most relevant to the observation that some people ‘tolerate’ high LDL without 

forming significant atheroma. 

• Normal or low LDL-C but high ApoB: This pattern — many small particles each carrying little 

cholesterol — is more dangerous than the LDL-C implies. It is common in insulin resistance, 

metabolic syndrome, and type 2 diabetes, and is a major reason why cardiovascular events 

occur in people with apparently ‘normal’ LDL-C. 

3.  Metabolic Context — Insulin Sensitivity Matters 

In metabolically healthy, insulin-sensitive individuals — those without obesity, insulin resistance, or 

metabolic syndrome — elevated LDL-C is more likely to reflect a predominance of large, buoyant 

particles. The liver produces fewer atherogenic particles, TG-driven remodelling of LDL towards 

small dense particles is less active, and HDL function tends to be preserved. This is the 

physiological context in which high LDL-C is least likely to translate into accelerated atherosclerosis. 

In contrast, insulin-resistant individuals generate more VLDL particles, driving the production of small 

dense LDL and reducing HDL-C — a highly atherogenic milieu even at normal LDL-C levels. The 

metabolic context therefore fundamentally shapes how a given LDL-C level ‘behaves’. 

4.  The Role of Other Risk Factors 

Atherosclerosis is a multifactorial disease. LDL accumulation within arterial walls is modulated by the 

state of the endothelium (its ability to resist LDL entry), the degree of vascular inflammation, blood 

pressure, glucose metabolism, smoking, and genetics. In individuals with no other cardiovascular 

risk factors — no hypertension, no diabetes, no smoking, no family history, no systemic inflammation 

— the same LDL-C level produces substantially less cardiovascular risk over a given time period 

than in a person with multiple risk factors. The arterial wall of a metabolically healthy, non-

hypertensive, non-smoking individual simply offers greater resistance to LDL deposition. 

5.  Coronary Artery Calcium Scoring — Seeing the Actual Plaque Burden 

One of the most powerful tools for resolving the apparent paradox of high LDL without significant 

atheroma is coronary artery calcium (CAC) scoring: a low-dose CT scan that directly quantifies 

calcium deposits within the coronary arteries — a measure of the actual accumulated plaque 

burden. 

• A CAC score of 0 in a middle-aged individual with elevated LDL-C provides powerful 

reassurance that significant atherosclerosis has not yet accumulated, and supports a more 

conservative short-term approach to lipid-lowering therapy in otherwise low-risk individuals. 

Large studies show that the 10-year event rate in patients with CAC = 0 is very low regardless 

of LDL-C. 

• A high CAC score in the same individual confirms that significant plaque burden exists — 

justifying aggressive lipid-lowering even if LDL-C is only modestly elevated. 

• CAC scoring is therefore particularly useful in intermediate-risk individuals where the LDL-C 

and other risk factors do not clearly determine whether lipid-lowering therapy is warranted. It 

directly bridges the gap between lipid levels and actual arterial disease. 
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6.  Protective Genetic and Biological Factors 

Some individuals possess genetic or biological characteristics that appear to partially attenuate the 

atherogenic effect of elevated LDL-C: particularly elevated and functionally active HDL, a favourable 

ApoB:ApoA-I ratio, very low Lp(a), and a low hs-CRP (reflecting low vascular inflammation). These 

factors do not make high LDL harmless, but they may partly explain why some individuals with high 

LDL remain event-free into old age while others with similar LDL develop early coronary artery 

disease. 

 

 

9.  Putting It All Together — A Comprehensive Lipid Assessment 

A truly comprehensive assessment of lipid-related cardiovascular risk goes beyond the standard lipid 

panel. The table below summarises what each test measures, what it tells you, and when it is 

typically ordered. 

 

Test What It Measures Clinical Value When Ordered 

LDL-C Cholesterol content 

within LDL particles 

Primary treatment target; 

widely available; strong 

population-level predictor 

Routine cardiovascular 

risk assessment; 

treatment monitoring 

HDL-C Cholesterol carried 

by HDL particles 

Risk marker; low HDL-C 

signals insulin resistance; not 

a treatment target per se 

Routine; always part of 

standard lipid panel 

Triglycerides Fasting 

concentration of 

TG-rich lipoproteins 

Marker of insulin resistance; 

guides TG-specific therapy; 

pancreatitis risk when very 

high 

Routine; fasting 

sample preferred 

ApoB Total number of 

atherogenic 

particles (one per 

VLDL, IDL, LDL, 

Lp(a)) 

Often stronger predictor than 

LDL-C; key guide when LDL-

C and risk appear discordant; 

treatment target in guidelines 

Intermediate risk; 

metabolic syndrome; 

discordant LDL-C; 

diabetes; specialist 

assessment 

ApoA-I Number/functional 

capacity of HDL 

particles 

Stronger than HDL-C alone; 

ApoB:ApoA-I ratio is a 

powerful composite risk index 

Advanced lipid 

assessment; specialist 

referral 

LDL 

subfractions 

(sdLDL / 

Pattern A/B) 

Distribution of LDL 

particle sizes and 

densities 

Explains discordance 

between LDL-C and ApoB; 

refines atherogenic risk 

assessment 

Specialist lipid 

assessment; 

discordant LDL-C and 

ApoB; research 

settings 

Lp(a) Concentration of 

Lp(a) particles (in 

nmol/L or mg/dL) 

Independent, genetically 

determined risk factor; causal 

for ASCVD and aortic 

Premature ASCVD; 

family history; 

intermediate risk 
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Test What It Measures Clinical Value When Ordered 

stenosis; tested once in a 

lifetime 

requiring 

reclassification; 

recurrent events on 

treatment 

 

Key Messages to Take Home 

Here is what matters most about your lipid profile: 

• A lipid profile measures several components of your blood fats — LDL-C, HDL-C, 

triglycerides, and increasingly ApoB and Lp(a). Each provides different information. No 

single number tells the whole story. 

• LDL cholesterol is causally linked to atherosclerosis and cardiovascular disease — 

established by genetics, epidemiology, and clinical trials. Lower LDL-C, sustained over time, 

translates to lower cardiovascular risk. Each 1 mmol/L reduction in LDL-C reduces major 

cardiovascular events by approximately 22%. 

• ApoB counts atherogenic particles directly (one per particle) and is often a more 

accurate guide to cardiovascular risk than LDL-C, particularly in people with insulin 

resistance, metabolic syndrome, or elevated triglycerides. When LDL-C and ApoB are 

discordant, ApoB better reflects true atherogenic risk. 

• LDL particle size matters. Large buoyant LDL (Pattern A) is less atherogenic than small 

dense LDL (Pattern B). A high LDL-C driven by large particles — reflected by a relatively 

low ApoB — carries lower risk than the same LDL-C with predominantly small dense 

particles. 

• Some people can have elevated LDL-C without forming significant atheroma, 

particularly when: particle count (ApoB) is relatively low; the metabolic context is favourable 

(insulin-sensitive, low TG, no metabolic syndrome); other risk factors are absent; and 

protective biological factors are present. Coronary artery calcium (CAC) scoring can directly 

quantify whether plaque has in fact accumulated. 

• Lp(a) is an independent, genetically determined cardiovascular risk factor not 

captured by standard lipids. It should be measured at least once, particularly in patients with 

premature cardiovascular disease or a family history. Emerging RNA-targeted therapies in 

clinical trials may soon offer specific Lp(a) lowering. 

• The goal of lipid assessment is not to treat numbers in isolation — it is to understand your 

overall cardiovascular risk and make individualised, evidence-based decisions about 

treatment. Your cardiologist will interpret your full lipid picture in the context of your age, 

other risk factors, and personal circumstances. 

 

10.  Useful Resources 

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

• Heart Foundation Cholesterol factsheet: www.heartfoundation.org.au/heart-health-

education/cholesterol 

• Familial Hypercholesterolaemia Australasia Network: www.fhan.org.au 
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• Lp(a) Foundation (international patient resource): www.lipoproteinafoundation.org 

• National Vascular Disease Prevention Alliance (NVDPA) guidelines: 

www.heartfoundation.org.au 

• PBS Schedule (PCSK9 inhibitor eligibility): www.pbs.gov.au 

 

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 lipid results, risk profile, and 
management plan with your cardiologist. 
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