THE POWER OF ZERO

RISK STRATIFICATION AND THE LIMITS OF CALCIFICATION

An analysis of the Coronary Artery Calcium (CAC) score as a negative risk marker, the
"Warranty Period’ for the asymptomatic, and the dangerous "Soft Shield’ in symptomatic pathology.




Over three decades, the
Coronary Artery Calcium
(CAC) score has evolved
from a niche research tool
into a central instrument
for cardiovascular risk
stratification.

Key Insight:

A score of Zero is one of the
most powerful negative risk
markers in preventive
cardiology, offering substantial
prognostic reassurance—but
out only in appropriately
selected populations.

The Evolution of a Negative Risk Marlker
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In the Multi-Ethnic Study of Atherosclerosis
(MESA), roughly 50% of participants had a
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The 130 Hounsfield
Unit Threshold

The Agatston score is derived from
non-contrast, ECG-gated CT imaging. It
calculates risk by multiplying plaque
area by a density factor.

Critical Detail: Only lesions with a
density 2130 Hounsfield Units (HU) are
counted. Anything less dense—soft
lipid cores, fibrous tissue, or
hemorrhage—is invisible to this
scoring method.
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Absence of Calcium # Absence of Plaque

Calcification represents advanced atherosclerotic remodeling. A score of zero excludes calcified
plaque but fails to quantify non-calcified components like lipid-rich necrotic cores and fibrous caps.

THE SCAN: CAC SCORE=0
(CLEAN SCAN)

THE SCAN: CAC SCORE =0 -
(CLEAN SCAN) TheBlindSpot .

Soft Plaque
(Necrotic Core)

THEREALITYREES —

e
.



The Calcification Paradox

~Dense macrocalcification often reflects plaque stabilization (a “scab”).
stabilization (a “scab”). The true biological risk lies in microcalcifications—below
the resolution of the CT scan—which increase tension on the fibrous cap,
making it susceptible to rupture.

Macrocalcification (Stable) Microcalcification (Unstable)

Visible on CT. Often indicates Invisible on CT. Creates mechanical
healing/scarring. stress and rupture risk.



The Asymptomatic Warranty Period

. «— Qbstructive Stenosis (0.8%)

Non-calcified Plaque (16%)

No Plague (84%)

(Subtle data ponts from
Miami Heart Study)

While 16% of asymptomatic Zero-CAC individuals have detectable soft plague on CCTA,
it rarely reaches clinical significance (obstructive stenosis 250% is rare).

Conclusion: For the asymptomatic, CAC=0 provides a 15-year “Warranty Period"
where annual mortality remains below 1%.



The Symptomatic Divergence

Diagnostic performance relies on pre-test probability. In patients presenting
with stable chest pain, CAC = 0 does NOT exclude coronary disease.

PROMISE Trial Data:

16.5% of symptomatic patients
with a Zero score had
non-obstructive CAD, and 1.5%
had obstructive disease.




The Failure of Zero in Acute Settings

Pooled analyses show that 15-20% of patients presenting with
Acute Coronary Syndrome (ACS) have a CAC score of zero.

Demographic Note: This is particularly common in younger individuals (<45), whose plaques are dominated
by non-calcified, rupture-prone tissue rather than old, stable calcium.



ICONIC Trial Insights: Quantifying Vulnerability

Quantitative analysis confirms that substantial vulnerable plaque burden—specifically necrotic
core and fibrofatty tissue—can exist in the complete absence of detectable calcification.

ICONIC Trial: Plaque Composition in Zero-CAC Patients

Fibrofatty:
27.3 mm?°

Necrotic Core: Flbrofaﬁg:
1.3 mm
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Control Group (CAC=0) ACS Patients (CAC=0)




Sex-Specific Plague Morphology

Higher Calcium
Prevalence

Higher
Non-Calcified Burden

Women generally exhibit lower absolute CAC prevalence than men
but often harbor a higher proportion of non-calcified plaque.

Clinical Implication: Symptomatic women frequently demonstrate non-obstructive CAD or
microvascular dysfunction, conditions not reliably captured by CAC scoring alone.



Ethnic Heterogeneity in Calcification

Despite significant differences in the prevalence of calcification across ethnic groups, « =
the event rates at comparable CAC levels are similar. A score ~ s
A score of zero confers prognostic reassurance regardless of ethnicity. i“

Highest Prevalence MESA Prevalence Data Lowest Prevalence




Therapeutic Allocation and NNT
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Most absolute statin benefit accrues to patients with measurable calcified burden.

Guideline: 2018 ACC/AHA guidelines suggest statin therapy may be deferred in
asymptomatic Zero-CAC individuals, as the benefit is statistically minimal.




Beyond the Binary: Risk Modifiers

A Zero score is not a free pass if specific modifiers are present.
These factors shorten the ‘warranty period’ via accelerated plaque
progression or independent inflammatory mechanisms.
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Guideline-Directed Evaluation

Patient Presentation:

Acute Chest Pain

AC Scorir Coronary CT Angiography
LS N Wi o (CCTA)
Not Recommended Recommended
(Misses Soft Plaque) (Visualizes Non-Calcified Plague)

The 2021 AHA/ACC Chest Pain Guideline recommends CCTA rather than
CAC scoring when evaluating possible acute coronary syndrome, specifically
to detect the non-calcified plaque that CAC scoring misses.



The Duality of Zero

Asymptomatic Symptomatic
The Warranty. The Soft Shield.
Supports Lower risk than
de-escalation high CAC, but
of therapy. insufficient to rule
Risk <1%. out vulnerable

plaque.

Future risk stratification must move beyond binary calcium absence
to integrate plagque morphology and clinical phenotype.



