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STATINS

Understanding Your Cholesterol Medication, the Evidence Behind It, and What to Expect
A guide from WA Cardiology to help you make sense of statins, the facts, the myths, and the science

1. What Are Statins?

Statins are a class of medications that lower cholesterol levels in the blood. They are the most widely
prescribed and most thoroughly studied cardiovascular drugs in history, with evidence from randomised trials
involving over 170,000 patients demonstrating consistent, significant reductions in heart attack, stroke, and
cardiovascular death.

Statins work primarily by blocking an enzyme called HMG-CoA reductase, which is responsible for producing
cholesterol in the liver. By reducing the liver's own cholesterol production, statins lower the amount of LDL
cholesterol (‘bad’ cholesterol) circulating in the bloodstream. This in turn reduces the rate at which fatty
plaques build up inside artery walls — and, crucially, helps stabilise the plaques that already exist.

Different statins vary in their potency, metabolism, and interaction profiles. The choice of statin and dose is
tailored to your individual risk level, LDL cholesterol target, other medications, and — increasingly — your
genetic profile.

LDL Reduction

Intensity

Low-Intensity

Moderate-Intensity

High-Intensity

Examples
Pravastatin ~ 10-40mg
Simvastatin  10-20mg

Fluvastatin 20-40mg

Atorvastatin  10—-20mg
Rosuvastatin  5-10mg
Simvastatin 40mg

Atorvastatin  40-80mg
Rosuvastatin 20-40mg

~20-30% LDL reduction

~30-50% LDL reduction

~50-60% LDL reduction

Typical Use

Primary prevention in
lower-risk patients;
generally well tolerated

Broad use across primary
and secondary
prevention; most
commonly prescribed

Established
cardiovascular disease,

very high risk; target LDL
<1.4 mmol/L

LDL Cholesterol Targets in Cardiovascular Disease

Very high risk (established heart disease, recent heart attack, known coronary artery disease on CTCA
or calcium scoring): LDL target <1.4 mmol/L and 250% reduction from baseline.

High risk (diabetes, moderate chronic kidney disease, significantly elevated risk factors): LDL target <1.8
mmol/L and 250% reduction from baseline.

Moderate risk (primary prevention, multiple risk factors): LDL target <2.6 mmol/L. Your cardiologist or
GP will advise on the appropriate target for your situation.

2. How Do Statins Work?

Blocking Cholesterol Synthesis

The liver produces approximately 70-80% of the body’s cholesterol through a multi-step biochemical
pathway. The rate-limiting step in this pathway is catalysed by the enzyme HMG-CoA reductase. Statins are
competitive inhibitors of this enzyme — they bind to it and block its activity, dramatically reducing the liver’s
internal cholesterol production.
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When the liver's own cholesterol supply falls, it compensates by upregulating the number of LDL receptors
on its surface. These receptors act like ‘capture nets’, pulling LDL cholesterol particles out of the bloodstream
and into the liver for processing and elimination. The net result is a significant fall in circulating LDL cholesterol
— typically by 30—60% depending on the statin and dose.

Plaque Stabilisation — Beyond Cholesterol Lowering

One of the most important and often underappreciated actions of statins goes well beyond simply lowering
LDL cholesterol. Statins have direct effects on the biology of atherosclerotic plaques that make them less
likely to rupture and cause a heart attack — a concept known as plaque stabilisation.

How Statins Stabilise Arterial Plaques

Reducing plaque inflammation: Atherosclerotic plaques are driven by inflammation within the artery
wall. Statins have potent anti-inflammatory effects, reducing the activity of inflammatory cells
(macrophages, T-lymphocytes) within plaques and lowering inflammatory markers such as CRP (C-
reactive protein). This is thought to be one reason why statins reduce cardiovascular events even in
people with near-normal LDL levels.

Strengthening the fibrous cap: The outer shell of a plaque (the fibrous cap) determines whether it
ruptures. Thin, vulnerable caps are prone to tearing, which triggers clot formation and heart attack. Statins
promote thickening and strengthening of the fibrous cap by reducing the metalloproteinase enzymes that
degrade it, making plaques less likely to rupture.

Shrinking the lipid core: Long-term high-intensity statin therapy has been shown in intravascular
imaging studies (ASTEROID, SATURN) to actually regress — shrink — the lipid-rich core of plaques
when LDL is lowered to very low levels. Even without full regression, reducing the size of the lipid pool
within a plaque reduces its vulnerability.

Improving endothelial function: Statins improve the health of the endothelium — the inner lining of
blood vessels — by increasing nitric oxide production, which promotes vasodilation, reduces platelet
aggregation, and lowers the tendency for clot formation on damaged vessel walls.

Anti-thrombotic effects: Statins reduce the expression of tissue factor (a clotting trigger) in plaques and
decrease platelet reactivity, reducing the tendency for a ruptured plaque to trigger a catastrophic clot.
These pleiotropic (multi-target) effects of statins explain why their benefits in clinical trials appear within weeks

to months — far faster than can be explained by LDL lowering alone, which takes longer to reduce plaque
volume.

3. The Evidence: How Much Do Statins Reduce Your Risk?

The evidence base for statins is one of the most robust in all of medicine. The Cholesterol Treatment Trialists
(CTT) Collaboration pooled data from 26 randomised controlled trials involving over 170,000 patients and
demonstrated a consistent, dose-dependent relationship between LDL reduction and cardiovascular event
reduction.

The key finding: for every 1.0 mmol/L reduction in LDL cholesterol, statins reduce the risk of a major
cardiovascular event (heart attack, stroke, coronary revascularisation, cardiovascular death) by
approximately 22%. More intensive LDL lowering produces proportionally greater benefit.
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Sources: CTT Collaboration (Lancet 2010, 2012). Values represent approximate relative risk reductions from major trials.
Absolute risk reduction depends on individual baseline risk.

Approximate relative risk reductions by statin intensity. Absolute benefit depends on your individual baseline risk — those at
higher baseline risk gain proportionally more.

Relative Risk Reduction vs Absolute Risk Reduction — What’s the Difference?

Relative risk reduction (RRR) tells you how much a treatment reduces the risk proportionally. A 35%
RRR for AMI means that for every 100 heart attacks that would have occurred without treatment, 35 are
prevented.

Absolute risk reduction (ARR) depends on your baseline risk. If your 10-year heart attack risk is 20%,
a 35% RRR translates to an ARR of 7% (preventing 7 heart attacks per 100 people over 10 years). If your
baseline risk is only 4%, the same RRR translates to an ARR of just 1.4%. This is why statins deliver the
most absolute benefit to those at highest cardiovascular risk.

4. Side Effects of Statins

Statins are generally very well tolerated. The large majority of people who take them experience no side
effects at all. However, like all medications, statins can cause adverse effects in some patients.
Understanding the real risks — rather than fears based on anecdote or misinformation — helps you make
an informed decision.

Muscle-Related Side Effects (Myopathy)

Muscle symptoms are the most commonly reported side effect of statins, and the one most likely to cause
patients to stop treatment. It is important to distinguish between different levels of muscle-related problems:

* Mpyalgia (muscle aching without elevated CK): reported by approximately 5-10% of patients in
observational studies, though randomised placebo-controlled trials consistently show rates much
closer to placebo (~1-3%), suggesting much of the reported myalgia may not be pharmacologically
caused.

*  Myopathy with elevated CK: true enzyme-confirmed muscle damage occurs in approximately 0.1—
0.5% of patients. It is more common at higher doses and with certain drug interactions.

+ Rhabdomyolysis (severe muscle breakdown with kidney risk): very rare, occurring in fewer than 1
in 10,000 patients. Risk is highest with simvastatin 80mg (now rarely used) and with concurrent use
of certain medications (particularly ciclosporin, gemfibrozil, some antifungals and antibiotics).
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If you experience significant muscle pain or weakness while taking a statin, contact your doctor. Blood tests
(CK level) can confirm whether muscle damage is occurring. In most cases, switching to a different statin or
reducing the dose resolves the problem.

Liver Effects

Mild, transient elevations in liver enzymes (ALT/AST) occur in approximately 0.5-3% of patients, are usually
clinically insignificant, and often resolve without changing treatment. Serious liver injury from statins is
extremely rare. Routine liver function monitoring is no longer recommended for most statin-treated patients
in current guidelines, though baseline testing is reasonable.

Blood Glucose and Diabetes

Statins can modestly impair insulin sensitivity and raise fasting blood glucose levels, particularly in individuals
who already have risk factors for type 2 diabetes such as overweight, abdominal obesity, a family history of
diabetes, or pre-existing impaired fasting glucose. The mechanism is thought to involve reduced insulin
secretion from pancreatic beta cells and decreased glucose uptake in peripheral tissues, related to statin
effects on cellular cholesterol metabolism and mitochondrial function. These changes are generally modest
and do not affect all patients equally.

Importantly, this effect does not mean statins should be avoided — the cardiovascular benefit of statins in
people at elevated cardiac risk substantially outweighs this metabolic consideration. However, being
proactive about blood sugar management is sensible and empowering. The following lifestyle strategies have
strong evidence for improving insulin sensitivity and partially offsetting the metabolic effects of statins:

Actionable Steps to Support Blood Sugar Control on a Statin

Dietary modifications:

* Reduce or eliminate added sugars and refined carbohydrates (white bread, pastries, sugary
drinks, confectionery) — these cause rapid glucose spikes and worsen insulin resistance.

* Follow a Mediterranean-style diet rich in vegetables, legumes, wholegrains, nuts, olive oil, and
oily fish — this dietary pattern has the strongest evidence for improving insulin sensitivity and
reducing diabetes risk.

» Prioritise fibre-rich foods (vegetables, legumes, oats, seeds) — soluble fibre slows glucose
absorption and blunts post-meal blood sugar rises.

+ Limit alcohol intake and avoid ultra-processed foods, which independently impair glucose
metabolism.

Physical activity:

+ Aim for at least 150 minutes of moderate-intensity aerobic exercise per week (brisk walking,
cycling, swimming) — aerobic exercise is one of the most effective ways to improve insulin
sensitivity and lower fasting glucose.

* Incorporate resistance (strength) training at least twice per week — building muscle mass
increases glucose uptake from the bloodstream and significantly improves insulin sensitivity,
independent of aerobic fitness.

* Reduce prolonged sitting — breaking up sedentary time with short walks after meals has been
shown to meaningfully lower post-meal glucose levels.

* Maintain a healthy body weight — even a 5-10% reduction in body weight in those who are
overweight significantly improves insulin sensitivity and reduces the risk of statin-related
glucose effects progressing to diabetes.

If you have pre-existing risk factors for diabetes, your cardiologist or GP may arrange periodic fasting glucose
or HbA1c monitoring while you are on statin therapy.

Gastrointestinal Side Effects

Some patients experience mild gastrointestinal symptoms when starting a statin, including nausea, stomach
discomfort, bloating, or loose stools. These symptoms are generally mild, tend to occur in the first few weeks
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of treatment, and often resolve on their own as the body adjusts to the medication. Taking your statin with
food can reduce nausea in susceptible individuals. If gastrointestinal symptoms are persistent or
troublesome, switching to a different statin — for example, from atorvastatin to rosuvastatin or pravastatin —
often resolves the problem, as tolerability varies between agents. Severe or persistent abdominal pain should
always be reported to your doctor, as it may warrant investigation independent of statin use.

If You Are Having Trouble Tolerating a Statin

Do not simply stop your statin without speaking to your cardiologist or GP. There are several strategies
that can help: switching to a different statin, reducing the dose, or using alternate-day dosing.
Rosuvastatin is often better tolerated than simvastatin or atorvastatin in patients with prior muscle
symptoms. If statin intolerance is confirmed, alternative cholesterol-lowering agents (ezetimibe, PCSK9
inhibitors, bempedoic acid) may be used.

5. Common Myths About Statins — Debunked

Statins are one of the most misunderstood medications in widespread use. Social media, online forums, and
anecdotal reports have fuelled a range of myths that lead some patients to stop a medication that could
prevent a heart attack or stroke. The following table addresses the most common misconceptions with the

evidence.

X Common Myth

“Statins cause muscle damage in most people”

“Once my cholesterol is normal, | can stop my

statin”

“Statins cause memory loss and dementia”

“Statins cause diabetes — | should avoid them”

“Statins are bad for the liver”

“l read online that statins are a big pharma scam”

The Evidence

Symptomatic myopathy occurs in ~5-10% of patients
and is usually mild. True severe muscle damage
(rhabdomyolysis) is rare (<0.01%). Switching to a
different statin or adjusting the dose resolves
symptoms in the majority of cases.

The statin is keeping your cholesterol low — stopping
it will cause LDL to rise again within weeks. Statins
must be taken continuously to maintain their
protective effect. Stopping increases your heart attack
risk.

Multiple large studies and meta-analyses have found
no causal link between statins and cognitive decline.
Some patients report ‘brain fog’ but randomised trials
show no difference versus placebo. Statins may
actually reduce dementia risk by preventing stroke
and cerebrovascular disease.

Statins are associated with a small increase in fasting
glucose in people with pre-existing risk factors.
However, the absolute risk is very small (~1 extra
case per 1,000 patient-years), and the cardiovascular
benefit of statins far outweighs this risk in people at
elevated cardiac risk.

Serious liver injury from statins is extremely rare. Mild
transient LFT elevations occur in ~0.5-3% of patients
but rarely require stopping treatment. Routine LFT
monitoring is no longer recommended for most
patients on statins.

Statins are among the most rigorously studied
medications in history. Landmark trials (4S, JUPITER,
HPS, CTT meta-analyses of 170,000+ patients)
consistently demonstrate significant reductions in
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X Common Myth The Evidence

heart attack, stroke, and cardiovascular death.
Crucially, all major statins are now off-patent and
available as inexpensive generic medications — they
are no longer commercially promoted by
pharmaceutical companies, and no manufacturer
stands to profit from their continued use. The
evidence for statins comes from independent
academic research and publicly funded trials, not
industry marketing.

6. Pharmacogenomics: Using Your Genetics to Guide Statin Choice

What is Pharmacogenomics?

Pharmacogenomics (PGx) is the science of how your genes affect your response to medications. Because
statins are processed by specific enzymes and transporters in the body, genetic variations in the genes
encoding these proteins can significantly influence how much of a statin reaches the target tissue, how
effectively it is metabolised, and how likely you are to experience side effects.

Genetic testing for statin pharmacogenomics is now clinically available in Australia and is increasingly used
to guide prescribing decisions — particularly in patients who have experienced statin side effects or who
have a complex medication regimen. The goal is to choose the right statin at the right dose for your genetic
makeup, rather than relying on trial and error.

Key Genes Relevant to Statin Prescribing

Effect of Variant Clinical Implication
SLCO1B1 Hepatic uptake Reduced function variants Increased risk of statin-
transporter for statins (e.g. *5 allele) lower statin associated myopathy; guides
uptake into liver, raising choice of simvastatin dose or
plasma levels alternative statin
ABCG2 Efflux transporter  Loss-of-function variants Lower starting doses of
affecting rosuvastatin  increase rosuvastatin plasma rosuvastatin recommended;
levels concentration by up to 2-fold switch to alternative if
myopathy risk is high
CYP3A4/ CYP3A5 Metabolic enzymes for Poor metaboliser phenotype Increased side-effect risk with
atorvastatin and raises statin plasma exposure  atorvastatin; dose reduction
lovastatin or alternative statin may be
preferred
HMGCR Target enzyme of statins  Certain variants associated May predict degree of LDL
(HMG-CoA reductase) with differential LDL-lowering response; emerging role in
response to statins personalising intensity of
statin therapy
LDLR / PCSK9 LDL receptor pathway Familial Identifies patients requiring

genes

hypercholesterolaemia
mutations impair LDL
clearance; PCSK9 gain-of-
function raises LDL markedly

high-intensity statins  plus
additional agents (ezetimibe,
PCSK9 inhibitors)

Clinical Guidelines on Pharmacogenomic-Guided Statin Prescribing

This information sheet is for general educational purposes only. Please discuss your individual management with your cardiologist.



WACARDIQLOGY

Dr Sam Tayeb | Cardiologist

The Clinical Pharmacogenomics Implementation Consortium (CPIC) has published formal guidelines on the
use of SLCO1B1 and ABCG2 genotyping to guide statin prescribing. These guidelines are endorsed by
PharmGKB and are increasingly referenced in cardiovascular pharmacology practice:

» Patients with SLCO1B1 reduced or poor function genotype are at significantly elevated risk of
simvastatin-associated myopathy. CPIC guidelines recommend avoiding simvastatin 40—-80mg in
these patients and using rosuvastatin, pravastatin, or fluvastatin as lower-risk alternatives.

« ABCG2 poor function genotype is associated with elevated rosuvastatin exposure; dose reduction
is recommended.

« In patients with a history of statin-induced myopathy in whom the statin cannot be withdrawn,
SLCO1B1 genotyping can identify those for whom a class effect is unlikely and a safer alternative
can be selected.

* l|dentification of LDLR or PCSK9 mutations can prompt cascade testing for familial
hypercholesterolaemia within a family and guides the intensity of lipid-lowering therapy required.

Should You Have Pharmacogenomic Testing?

Pharmacogenomic testing may be particularly useful if:
* You have previously experienced muscle side effects on a statin and would like to find a better-
tolerated alternative.
* You are taking multiple medications that interact with statin metabolism (e.g.
immunosuppressants, antifungals, certain antibiotics).
* You have a family history of very high cholesterol or premature cardiovascular disease, raising
suspicion for familial hypercholesterolaemia.
* Your LDL is not responding as expected to your current statin, and a genetic contributor is
suspected.
Speak with your cardiologist about whether pharmacogenomic testing is appropriate for you. Testing is
available through accredited pathology laboratories in Australia.

7. Practical Guidance: Getting the Most from Your Statin

When to Take Your Statin

Most statins can be taken at any time of day. Simvastatin and pravastatin are best taken in the evening, as
cholesterol synthesis is highest overnight. Atorvastatin and rosuvastatin have long half-lives and can be taken
at any convenient time. Consistency matters more than timing — taking your statin at the same time each
day helps build the habit.

Food and Drug Interactions

»  Grapefruit juice: contains compounds that inhibit CYP3A4, the enzyme that metabolises several
statins. Large quantities of grapefruit or grapefruit juice should be avoided with simvastatin and
atorvastatin, as they can significantly raise statin blood levels.

» Certain antibiotics and antifungals (clarithromycin, itraconazole, fluconazole): can raise statin levels
substantially. Inform all prescribers that you are taking a statin.

+  Gemfibrozil (a fibrate for triglycerides): significantly increases statin plasma levels and myopathy
risk; the combination should generally be avoided.

* Alcohol: regular heavy alcohol use impairs liver function and increases the risk of statin-related liver

effects.
Monitoring
« Lipid profile (fasting): 6—8 weeks after starting or changing statin dose, then every 6—-12 months
once stable.
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Liver function tests: baseline before starting; repeat only if symptoms develop.

CK (creatine kinase): baseline is reasonable; repeat only if muscle symptoms develop. A CK more
than 10 times the upper limit of normal with symptoms warrants stopping the statin.

Blood glucose / HbA1c: in patients with risk factors for diabetes, periodic monitoring is appropriate.

Key Messages to Take Home

Here is what matters most about your statin:

Statins are among the most effective and best-evidenced medications for preventing
heart attack and stroke.

They work not just by lowering LDL cholesterol, but by directly stabilising plaques, reducing
inflammation, and improving vessel health.

The higher your baseline cardiovascular risk, the greater the absolute benefit you gain from
taking a statin.

Most side effects are mild, manageable, and can be resolved by switching statins or adjusting
the dose — do not stop without speaking to your doctor.

Many widely circulated myths about statins are not supported by clinical evidence. Decisions
should be based on data from randomised trials, not anecdote.

If your cholesterol ‘looks normal’ on your statin, it means the medication is working —
not that you can stop it.

Pharmacogenomic testing can help personalise your statin choice, particularly if you have
experienced side effects or have a complex drug regimen.

8. Useful Resources

Heart Foundation Australia: www.heartfoundation.org.au

NPS MedicineWise — Statins information: www.nps.org.au

CPIC Pharmacogenomics Guidelines: www.cpicpgx.org

Diabetes Australia: www.diabetesaustralia.com.au

Heart Foundation Heart Help Line: 1300 36 27 87

Cardiac Rehabilitation: Ask your cardiologist or GP for a referral to your nearest programme.

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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