The Stopwatch
and the Sand

The Arithmetic and Biology
of the Aging Artery



Two Theorles of the Aglng Artery
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' The Sand in the Gears
(Biology)

The Stopwatch
(Time) .
Plaque builds up purely due | e § S
to cumulative exposure to | | _— -~ An80-year- -old's artery is
cholesterol-carrying W AR -, - o= structurally transformed.
E It is stiffer, more

particles.
nflamed, and populated by

An 80-year-old simply has
50 more years of exposure mutated cells that repair
. damage poorly.

than a 30-year-old.
N A Aging introduces entirely

3 . new mechanisms of
breakdown.

Aging is not a distinct
cause; it is merely a longer
running clock.

Both are true. Cardlovascular aging adds mechanlsms to, rather
than replaces, cumulative lipoprotein-mediated atherogenesis.
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The 90% Illusion

Nearly 90% of people over 80 have cardiovascular disease.
This widely cited AHA surveillance statistic is real, but fundamentally misunderstood.

The Outer Shell

o (77.5% - 90.8%)
i O DR This aggregate cardiovascular
it ML disease figure includes
., Mg R hypertension, which is virtually
universal in the elderly.
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The Reality
(Coronary Heart Disease)

Narrowing the NHANES 2015-2018
data to actual CHD, the true
prevalence over age 80 is 33.9%

in men and 21.6% in women.
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One in three men over 80 is a pofound clinical burden, but it is

a very different biological message than “nearly everyone.”



The Octogenarian Lipid Paradox

In patients in their 80s and 90s, the link between cholesterol and heart disease weakens, and sometimes flips.
Higher cholesterol occasionally appears protective. This does not invalidate the cholesterol hypothesis; it reflects statistical distortions.
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Confounding by lliness ~ Competing Risks Survivorship Selection

Frailty, cancer, chronic infection,
and heart failure actively lower
cholesterol. Low cholesterolina || -
d 90-year-old is often a biomarker of
dying, not of vascular protection.
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At age 90, the mathematically
rising hazard of death from
cancer and dementia shrinks the
apparent impact of any single
cardiovascular risk factor.

Those biologically most susceptible
to LDL-driven atherogenesis
disproportionately experience fatal
events before reaching their

\ ninth decade.
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~ The Filtering of the Vulnerable

Entry (Age 40-59) (2) The Drop-Offs (Age 60-79) (3) The Survivors (Age 85+)
Broad population with varying genetic Highly susceptible individuals experience The remaining cohort is biologically
susceptibility to Apolipoprotein B (ApoB). early myocardial infarctions and stroke, exceptional. Their vascular biology happens

removing them from the cohort. to cope unusually well with lipid exposure.
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Studying 90-year-olds to understand cholesterol is like o)

studying the armor of returning fighter planes. You are only
measuring the ones that survived the anti-aircraft fire.




The Blind Spot of the Late-Life Snapshot
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*+| In longitudinal cohorts,
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A measurement at 85 reveals nothing about the damage done at 45.
Single snapshot measurements in the elderly mathematically flatten
the relationship between lipid exposure and disease.
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The Unshakable Foundation:

Cumulative Exposure & &
Before any age-specific vascular breakdown occurs, the
arithmetic of atherogenesis remains supreme. The (

primary driver is cumulative exposure to apolipoprotein
B-containing lipoproteins over decades.
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Genetic Proof

* |Individuals born with lifelong low cholesterol have

drastically lower rates of heart disease.
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Trial Proof

» Randomized trials demonstrate that statin therapy
significantly reduces major vascular events per 1.0
mmol/L LDL-C reduction, even in participants older
than 75 with pre-existing disease.

The stopwatch never stops mattering. But in old age, new
biology begins acting upon the accumulated damage.

















































