The Biology of
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Understanding the mechanisms of
arterial aging allows us to fight back

1. The Reality 2. The Biology 3. The Countermeasures
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Atherosclerosis is fundamentally
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The likelihood and severity of
plagque buildup increase with

age, even when other risk factors
like smoking, high cholesterol, or
hypertension are perfectly
controlled.

Roberts WC, Ferrans V.. J Chronic Dis. 1961:
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Three microscopic processes drive
arterial vulnerability over time

3. Inflammation:
Chronic, low-

level immune
1. Vascular activation.
Aging:
Loss of
physical
elasticity.

2. Cellular
Senescence: The

rise of damaged
"'zombie" cells.



Senescent cells stop repairing and start polluting

the artery

Loss of Elasticity: Over time,
arteries develop microscopic
damage, making them prone to
lipid accumulation.

Frismantiene A et al. Int J Mol Sci. 2023; Zhang X et al. Ageing Res Rev. 2023.

The Zombie Cell Effect: Older cells lose the
ability to divide and repair. Instead of dying
off, these senescent cells linger and release
inflammatory chemicals that directly worsen
plaque growth.



An aging immune system fails to resolve
chronic arterial inflammation

Immunosenescence: As we age, the Inflammaging: This creates a state of
immune system becomes less efficient at chronic, low-level inflammation that
resolving inflammation, allowing plague contributes to continual arterial thickening.

to persist and grow unchecked.

Aiello A et al. Ageing Res Rev. 2024.



Time transforms soft plaque into hard,
brittle calcification

Stage 1: Soft Plaque Stage 2: Progressive Plaque Stage 3: Calcified Plaque

Aging doesn't just increase the amount of plaque; it changes its composition.

Calcification accelerates with aging, making plaques hard and brittle—a process that
significantly alters the nature and risk profile of the disease.



Enlarged, brittle plaques are highly
prone to dangerous ruptures

The Rupture Risk: Age-related plaque
progression does not just narrow
arteries; the brittle plaques rupture,
triggering sudden clot formation.

End-Stage Consequences: This
rupture process dramatically
increases the risk of Myocardial
Infarction (Heart Attack), Stroke,
and Peripheral Artery Disease.

Wang JC, Bennett MR. Circ Res. 2012; Mortensen MB et al. Interv Cardicl Rev. 2024,




CAC scoring reveals the
precise duration and

intensity of plaque

Measuring the Unseen: The Agatston Score:
Coronary Artery Calcium Older adults often show
(CAC) scoring uses CT significantly higher scores,
imaging to determine which reflect both the
personalized risk lifespan and intensity of
levels. plague development.

Higher scores strongly
predict future cardiovascular
events.

Bild DE et al. Circulation. 2005; Arnett DK et al. J Am Coll Cardiol. 2019.




Modest lifestyle changes
effectively slow plaque
progression at any age

Even modest lifestyle changes can slow plaque
progression and lower the risk of heart disease at
any age.




Five evidence-based interventions
counteract arterial aging
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1. Biomarkers: 2. Vitals: 3. Movement: 4. Nutrition: 5. Recovery:
Maintain healthy Avoid smoking and Exercise Eat a balanced, Get adequate
cholesterol and tightly manage regularly to Whole Food sleep and

blood pressure blood sugar. improve vascular plant-based diet. actively manage

levels. elasticity. stress.



Whole-food plant-based nutrition is critical for
atherosclerotic regression

While aging drives plaque
formation, nutritional protocols
provide the building blocks for
defense. Ultra-low-fat, whole-
food plant-based diets are a key
Intervention utilized by
evidence-based practitioners to
halt and reverse the progression of
atherosclerotic disease.




Experimental senotherapeutics target
the biological root of plaque

The Future of Prevention: Scientists
are developing senotherapeutics—
specialized drugs designed to remove
or modify senescent cells.

The Goal: By clearing these zombie
cells, these experimental therapies
aim to drastically reduce arterial
inflammation and halt plaque
formation at its microscopic root.

Farr JN et al. Trends Cardiovasc Med. 2024.



Proactive screening and lifestyle choices
maintain cardiovascular health

The Cause: Aging alters cellular and immune processes, making
plaque development an inevitable part of getting older.

The Effect: Arteries lose elasticity, become inflamed, and develop
brittle, calcified plaques.

The Measurement: CT imaging (CAC scoring) precisely tracks this
age-related progression.

The Solution: We cannot stop aging, but evidence-based lifestyle
changes, specific diets, and emerging therapies keep the
cardiovascular system resilient.
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