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Statins are usually discussed as cholesterol-lowering drugs, but their clinical significance is better
understood in terms of cardiovascular risk. HMG-CoA reductase inhibitors—including atorvastatin,
rosuvastatin, simvastatin, pravastatin, lovastatin, fluvastatin, and pitavastatin—lower circulating
atherogenic lipoproteins and reduce the likelihood of myocardial infarction, ischemic stroke, and
related vascular events in appropriately selected patients. The 2026 American Heart Association
guideline and the 2025 European Society of Cardiology update both place statins within a wider
framework of risk assessment rather than treating one cholesterol value as an automatic indication
for treatment (AHA, 2026; ESC, 2025).

The difficult clinical question is not whether statins are simply “safe” or “dangerous.” Their benefits
and adverse effects have to be interpreted together. Serious toxicity is uncommon, but muscle
symptoms, interactions, altered glucose metabolism, and individual intolerance matter because they
affect adherence and treatment choice. The same dose can therefore be reasonable for one patient
and inappropriate for another. Understanding how the drugs work, how much cardiovascular risk is
being reduced, and what to do when adverse effects occur is more useful than treating the class as
either universally beneficial or inherently harmful.

Why LDL Reduction Changes Cardiovascular Risk

Statins inhibit 3-hydroxy-3-methylglutaryl-coenzyme A reductase, a rate-limiting enzyme in the
hepatic mevalonate pathway. By reducing cholesterol synthesis within hepatocytes, statins stimulate
the liver to increase expression of LDL receptors. These receptors remove circulating LDL particles
from the bloodstream, lowering plasma LDL-C and reducing cumulative exposure of arterial walls to
atherogenic lipoproteins. The mechanism is therefore more complex than simply “blocking
cholesterol.” Cholesterol remains physiologically essential for cell membranes, steroid hormones, bile
acids, and other biological functions. The therapeutic objective is to reduce excessive circulating
atherogenic particles that contribute to plaque formation and vascular events.

Atherosclerosis develops over time as apoB-containing particles enter the arterial wall and contribute
to inflammatory and structural changes. Reducing LDL-C lowers the probability of plaque progression
and major cardiovascular events. This principle underlies both primary and secondary prevention.
Secondary prevention applies to patients who already have established atherosclerotic cardiovascular
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disease, such as previous myocardial infarction, ischemic stroke, or symptomatic peripheral arterial
disease. In these patients, the absolute benefit of intensive LDL reduction is generally high because
the baseline risk of recurrence is high. Primary prevention is more individualized because treatment
seeks to prevent a first event. Contemporary guidance therefore evaluates the patient’s overall risk
profile rather than prescribing solely on the basis of one laboratory threshold (AHA, 2026).

Current guidelines also recognize that statins may need to be combined with other lipid-lowering
therapies when LDL-C remains above an appropriate target or when the patient is at very high risk.
The ESC’s 2025 focused update emphasizes intensified lipid lowering in selected high-risk patients
and considers combinations such as a high-intensity statin with ezetimibe, particularly in acute
coronary syndrome and other situations where rapid and substantial LDL reduction is desirable (ESC,
2025). Nonstatin agents such as ezetimibe, PCSK9-targeting therapies, inclisiran, or bempedoic acid
may be appropriate when additional lowering is needed or when statin tolerance is limited. These
therapies do not make statins obsolete; they expand the options available for achieving risk-based
treatment goals.

The intensity of statin therapy matters because different drugs and doses produce different average
reductions in LDL-C. Atorvastatin and rosuvastatin can be prescribed at high-intensity doses capable
of reducing LDL-C by approximately half or more in many patients, whereas other regimens provide
moderate or lower reductions. The required intensity depends on clinical circumstances. A person
with established vascular disease and very high baseline risk may benefit from aggressive lowering,
while a lower-risk patient in primary prevention may reasonably use a moderate-intensity regimen
after informed discussion. The decision should also consider age, comorbidity, medication burden,
kidney and liver function, pregnancy considerations, and patient preference.

The Safety Question: Symptoms, Interactions, and
Intolerance

Muscle symptoms are the adverse effect most commonly associated with statins in clinical practice.
Patients may report aching, tenderness, cramps, or weakness, often without substantial elevation of
creatine kinase. Severe myopathy and rhabdomyolysis are much rarer but clinically important
because muscle breakdown can lead to kidney injury and systemic complications. The distinction
between common symptoms and serious toxicity is important. An individual-participant-data meta-
analysis of large randomized, double-blind trials found only a small excess of muscle pain or
weakness attributable to statins, particularly during the first year of treatment. Among participants
reporting muscle symptoms, most episodes were not actually caused by the statin, although the
analysis confirmed that a modest causal increase does exist (Cholesterol Treatment Trialists’
Collaboration, 2022).

This evidence should not be used to dismiss patients who develop symptoms. Instead, it supports
structured evaluation. Muscle pain may result from exercise, hypothyroidism, vitamin deficiencies,
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inflammatory conditions, other medicines, or ordinary musculoskeletal disease. Statin concentrations
can also rise when interacting drugs interfere with metabolism. Simvastatin and lovastatin, for
example, are particularly vulnerable to some CYP3A4-mediated interactions, while other statins have
different metabolic profiles. When symptoms appear, clinicians may assess timing, severity, creatine
kinase when indicated, thyroid status, kidney and liver function, and concurrent medicines.
Depending on the findings, management may include temporary interruption, dose reduction,
switching to another statin, alternate dosing in selected circumstances, or combining a lower
tolerated statin dose with a nonstatin therapy.

The concept of statin intolerance is therefore more nuanced than a patient either being able or unable
to take the entire drug class. Many patients who experience symptoms with one statin can tolerate
another preparation, a lower dose, or a modified regimen. A recent systematic review by Aebi et al.
(2025) of patients with previous statin-associated muscle symptoms found that therapeutic strategies
need to balance symptom recurrence against the cardiovascular consequences of abandoning
effective LDL reduction altogether (2025). This is clinically important because fear of adverse effects
can lead to prolonged discontinuation even in patients at substantial vascular risk. Shared decision-
making should acknowledge symptoms as real while also explaining the consequences of
undertreatment.

Liver effects are another frequently misunderstood concern. Statins may cause mild increases in
aminotransferases, but severe drug-induced liver injury is uncommon. Baseline evaluation of liver
disease is appropriate, and further testing is generally directed by symptoms or clinical circumstances
rather than routine frequent monitoring in every stable patient. Stable chronic liver disease is not
automatically a contraindication to statin therapy. The decision depends on the type and severity of
liver disease, interacting medicines, alcohol use, and the patient’s cardiovascular risk.

Statins can also modestly increase blood glucose and the probability of a new diabetes diagnosis in
susceptible individuals. The association is most relevant in patients who already have metabolic risk
factors. However, for people at moderate or high cardiovascular risk, the reduction in vascular events
generally outweighs this modest diabetogenic effect. The appropriate response is therefore to monitor
glucose when clinically indicated and address diet, physical activity, weight, and other risk factors
rather than automatically discontinue an effective statin.

When the Standard Regimen Does Not Fit

Cognitive effects have received considerable public attention, but recent evidence does not support
the claim that statins commonly cause progressive cognitive decline. A 2024 review of the literature
concluded that although earlier reports and some observational findings have raised concern, the
strongest current evidence does not demonstrate a clear causal relationship between statin therapy
and cognitive impairment (Kazibwe et al., 2024). More recent large-scale analyses of cholesterol-
lowering therapies similarly have not shown an increased overall risk of neurocognitive events.
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Observational studies have even reported associations between statin use and lower dementia risk,
although such findings must be interpreted cautiously because observational designs are vulnerable
to confounding and selection effects.

Pregnancy requires separate consideration. In 2021, the U.S. Food and Drug Administration removed
the strongest blanket contraindication against statin use during pregnancy because a very small
group of patients with exceptionally high cardiovascular risk may require individualized treatment.
Nevertheless, most pregnant patients are still advised to discontinue statins, and routine statin
therapy during pregnancy is generally avoided. Patients who are pregnant, planning pregnancy, or
breastfeeding should discuss treatment with the prescribing clinician rather than make independent
changes. This example illustrates why drug-class statements should not replace clinical context.

Older adults likewise require individualized decisions. Age increases cardiovascular risk, so many
older patients may derive substantial absolute benefit from statin therapy. At the same time, older
adults are more likely to have polypharmacy, frailty, chronic kidney disease, altered drug metabolism,
and competing health priorities. Treatment should therefore consider functional status, life
expectancy, previous vascular events, medication interactions, time to benefit, and patient goals. Age
alone is neither a reason to prescribe nor a reason to withhold treatment.

Kidney disease, diabetes, familial hypercholesterolemia, and markedly elevated LDL-C are additional
circumstances in which treatment decisions may differ from those of a generally healthy low-risk
adult. Familial hypercholesterolemia is especially important because affected individuals can have
severe lifelong LDL elevation and premature cardiovascular disease. Lifestyle modification remains
valuable, but it usually cannot correct the genetic disorder by itself. Many patients require early
pharmacological treatment and sometimes combination therapy. Family screening may identify
relatives who are also at risk before symptoms develop.

Effective management also requires attention to lifestyle. Statin therapy does not replace smoking
cessation, blood-pressure control, regular physical activity, diabetes management, healthy dietary
patterns, and weight management where appropriate. Conversely, lifestyle modification should not be
used as a reason to deny evidence-based medication to a patient whose cardiovascular risk remains
high. The most effective preventive strategy integrates pharmacological and nonpharmacological
approaches rather than presenting them as alternatives.

Before initiating treatment, clinicians typically review lipid levels, cardiovascular history, blood
pressure, diabetes, smoking, family history, kidney and liver disease, pregnancy possibility, muscle
symptoms, and concurrent medicines. Baseline information helps identify contraindications and
establishes a reference point if symptoms later develop. Follow-up lipid testing after treatment
initiation or dose adjustment can confirm whether the expected reduction has occurred and whether
adherence or additional therapy needs attention. The purpose of monitoring is not simply to obtain a
lower laboratory number; it is to determine whether the chosen regimen is producing the degree of
risk reduction expected for that patient.
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Risk communication is equally important. Relative risk reductions can sound dramatic, while absolute
benefit depends on baseline risk. A high-risk patient may prevent substantially more events from the
same proportional reduction than a low-risk patient. Good clinical communication should therefore
explain why treatment is being recommended, what benefit is expected, what adverse effects are
plausible, and what alternatives exist if intolerance occurs. This approach is particularly important
because misinformation about statins can lead patients to discontinue therapy without discussing
symptoms or cardiovascular risk with a clinician.

Current lipid-management guidelines increasingly support precise risk assessment and combination
therapy when necessary. The 2026 AHA guideline framework places LDL lowering within broader
atherosclerotic cardiovascular risk management across the lifespan, while the 2025 ESC update
incorporates newer evidence on treatment intensification and risk modifiers. These developments
reinforce a central point: statins remain foundational medicines, but modern lipid management is not
a one-drug-fits-all strategy. Treatment should be tailored to risk and adjusted as evidence, patient
circumstances, and therapeutic options change.

Conclusion

HMG-CoA reductase inhibitors reduce hepatic cholesterol synthesis and increase LDL-receptor-
mediated removal of atherogenic particles from the circulation. Their major clinical purpose is to
reduce cardiovascular events rather than simply lower a laboratory value. Statins are particularly
important in secondary prevention and in high-risk primary-prevention populations, including selected
patients with diabetes, familial hypercholesterolemia, chronic kidney disease, or markedly elevated
LDL-C. Their benefits are supported by extensive clinical evidence, and contemporary guidelines
continue to place them at the center of lipid-lowering therapy.

Statins are nevertheless medicines with meaningful adverse-effect considerations. Muscle symptoms
can occur, severe muscle injury is rare, glucose may rise modestly in susceptible patients,
interactions can increase toxicity, and treatment must be individualized during pregnancy, advanced
age, kidney disease, and other special circumstances. Current evidence does not support the common
claim that statins routinely cause cognitive decline. The most defensible clinical approach is therefore
neither automatic prescribing nor automatic avoidance. Statin therapy should be based on
cardiovascular risk, expected benefit, tolerability, interactions, patient preferences, and the
availability of alternative or additional lipid-lowering agents. When this balance is assessed carefully,
statins remain an important and evidence-based component of cardiovascular prevention.
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