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Objecti\ves

What is a vulnerable plague and how does that
relate to cardiovascular risk?

7EAO AAT OIi T AAOT 6 EI ACET C
cardiovascular risk
What can we do ourselves to address cardiac risk

What new targets are available to address cardiac risk
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Statf Writer
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How does a Garden Variety Heart Attack Happen?
Plaque Rupture

\ blood flow ditticult:

Statins shrink the plaque and toughen up the surface lining. Aspirin reduces the potential fora
clot
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Garden Variety Heart Attac
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B Present [l Absent
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Rate of Major Adverse Cardiovascular
Events (%)
)
1

0-
TCFA (aII) TCFA+MLA <4 mm?2 TCFA+PB =70% TCFA+PB =70%+
MLA <4 mm?2
Lesion hazard ratio (95% CI) 3.90 (2.25-6.76) 6.55 (3.43-12.51) 10.83 (5.55-21.10) 11.05 (4.39-27.82)
P value <0.001 <0.001 <0.001 <0.001
Prevalence (%) 46.7 15.9 10.1 4.2

Figure 2. Event Rates for Lesions That Were and Those That Were Not Thin-Cap Fibroatheromas, at a Median
Follow-up of 3.4 Years.

Event rates associated with 595 nonculprit lesions that were characterized as thin-cap fibroatheromas (TCFA) and
2114 that were not by means of radiofrequency intravascular ultrasonographic imaging are shown according to mini-
mal luminal area (MLA) and plaque burden (PB) as detected on gray-scale intravascular ultrasonography. The inset
shows an example of a thin-cap fibroatheroma imaged by radiofrequency ultrasonography. Data on prevalence are
for one or more such lesions per patient. Lesions in patients with indeterminate events were excluded. (For addi-
tional details, see Table 6 in the Supplementary Appendix.) Cl denotes confidence interval.

Stone et al.N Engl J Med 2011;364:226-35 .
\2 CONE HEALTH
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Ischemia Trial Results

A Primary Composite Outcome
1000 25+
S04
— 20 Conservative strategy
£ B0
g mq 197
=
o 60 104 Invasive strategy
2 s
54
5 40+
k-
'g 304 0 | | | |
a H 0 1 2 3 = 5
10+
| | | | |
) 1 2 3 4 5
Years since Randomization
Mo. at Risk
Conservative strategy 2591 2431 1907 1300 733 293
Irvasive strategy 2588 2364 1908 1291 730 271

N2 CONE HEALTH

Stone etal. N EnglJ Med 2020;382:1395 -407. -



3:32 all 56 @

STUCKEY, THOMAS (D eod) AN ©

Q) =

Reset View Angles

\2 CONE HEALTH



The Final Word

Ischemia, vulnerable plaque, prognosis and treatment

Symptoms of ischemia CV risk factors, inflammation,
(angina, exertional dyspnea) recent ACS

| |

Ischemia Vulnerable plaque

l |

Treat to relieve symptoms Treat to prevent CV death, MI, ACS
(anti-anginal drugs, revasc) (APT, lipid lowering, revasc)
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Would you want to know If you have
Coronary Artery Disease?

o:'oﬁ‘.cdbn °Nou||l .Num:;md
al
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What Is coronary artergZalcium Score Scan (CARC)

No calcium

Calcium
in LAD

and D1

Rapid CT scan of

heart

Does not require

contrast

No prep is required

O)1 AgbAlT OEO!
Low radiation dose
Powerful prognostic

data

14
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What are the clinical implications of
the presence and absence of CAC?

Calcium Score: Presence of Plaque

0o 1-10 11-100 101-400 OVER 400
NO EVIDENCE MINIMAL MILD MODERATE EXTENSIVE
OF PLAQUE CORONARY ARTERY ~ CORONARY ARTERY  CORONARY ARTERY  CORONARY ARTERY
PLAQUE PLAQUE PLAQUE PLAQUE
15
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Elevated Calcium Score Elevated Risk

Multi -Ethnic Study of Atherosclerosis (MESA)

B
1237 Coronary-artery calcium score
> — >300
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\ 0.0 T T T
0.0 1.0 2.0 3.0 4.0 5.0
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(Detrano, NEJM

2008) Q
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Plaque burden, not stenosis is the major predictor of CV
risk

Event Rate by Coronary Artery Calcium Burden vs. Extent of Multivariable Adjusted Hazard Ratio For Development

|mpact of Pl aque Burden Obstructive Vessel Burden of Cardiovascular Disease Events

Versus Stenosis on cAc=0 Atherosclerosis  Hazard Ratio (95% CI) for
Ischemic Events in Patients NoCAD oot Burden Obstructive vs. Non-obstructive CAD
With Coronary cAC1-99 cac=0 09(061.4) ol
Atherosclerosis = JACC 202( S cact99 130016 L o

1Vessel ob:tAnfc.Iﬁ?l:.:Z: CAC100-399  11(0.81.4) —le—
Martin Bgdtker Mortensen, Omar Dzaye,

CAC400-1,000

CAC400-1,000 0.9 (0.6-1.4) —t—
Elemming Hald Steffensen Hans Erik Batker, 2 Vessel obstructive CAD

|
Jonathon Leipsic Biarne Linde Ngrgaard CAC>1,000 0.6 (0.3-11) ° :
CAC>1,000
| T SE— SCTa— TE—
3 Vessel obstructive CAD 0o 05 1.0 15 20
0 10 20 30 40 50 ForP Haz?rghkatk:j Ap
. or Presence ol structive
2 3 , 2 79 pat | entS Event Rate Per 1,000 Person Years

Lower Risk CVDRisk High Risk
from Western

Denmark Heart Patients With Equal Coronary Artery Calcium Burden Share Similar Cardiovascular Disease Risk

Reqgistry

Independent of Vessel Obstruction

Obstructive CAC Non-Obstructive CAC

Equal Amount of CAC T
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Thomas Stuckey Calcium Score
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What to do if CAC Is high?

Treat same as you would for
other high-riskpts:

Ag(t]ressive prevention:
stafin(add on lipid
lowering agent) & aspirin
Lifestyle changes

Most will not need any
other testing, especially if
active lifestyle and noSx

19
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- Testing for CAD and Vulnerable Plaque

Calcium scoring
Coronary CTA
Noninvasive FFR
CT Pet

Nirs IVUS

OCT
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CENTRAL ILLUSTRATION The Pyramid of Coronary Artery Disease and the Diagnostic Role of Multislice
Computed Tomography

Pyramid of Coronary Artery Disease (CAD)

Functional assessment Treatment planning and execution

UMA-LAD , SVGD1 SVG.ON

CT perfusion

an
|

ca Role of MSCT pe ’ﬁ“;.

o | [ ’ N2 )
. g 2 Diagnosis of CAD |
g ; Decision making
= B between\
% -G g W CABG and PClI L N
1| = \
1 |
w E PCI 067
& BSN IS 4 '

£ e ———— -

onitoring of plaque
P e Boher gn/re;; . gssion Detection of high-risk lesions

NOCA Disease (FFR >0.80)
e P Hemodynamics Inflammation/Disease activity

- Plaque burden 61.4% '
. Florofaty h Wall shear A
stress (WSS
. Co :Ll' e, o ‘
High-risk plaques 0 %o

Mosltive remedaling

Plague volume 466.5 mm?

Serruys, P.W. et al. J Am Coll Cardiol. 2021;78(7):713-736.
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Perivascular Fat Attenuation Index Mapping

FIGURE 1 Perivascular FAI Stratifies the Risk Associated With HRP Features

Fat Attenuation Index Mapping Follow-Up for Adverse Cardiac Events
10.0% - Adjusted Hazard Ratio (95% confidence interval)
' FAl gw/HRP-: reference
FAl,,,/HRP+: 1.00 (0.48 - 2.08), p = 0.98
FAlpign/HRP-: 5.62 (3.02 - 10.47), p < 0.001
_ 7.5% 1 FAlygn/HRP+: 7.29 (3.36 - 15.81), p < 0.001
8
S 50%-
@
k-
S
wJ
2.5% -
0.0% -
0 25 5 7.5
Time Post-CCTA (in Years)
FAl mapping -70.1 Number at risk
190 HU FAliow ﬂ%o HU FAljg,/HRP- 42,234 1,889 1,359 438
FAljow/HRP+ 4 726 677 553 280
FAlyign/HRP- 4 755 646 495 46
FAlyign/HRP+ 4 197 174 126 31

0 25 5 7.5
Time Post-CCTA (in Years)

(A) A visual example of pericoronary Fat Attenuation Index (FAI) mapping. (B) Unadjusted Kaplan-Meier curves with adjusted hazard ratios for patients stratified based
on FAI around the right coronary artery (cutoff: -70.1 HU) and high-risk plaque (HRP) presence, illustrating how FAl mapping identifies distinct risk groups among
HRP+ and HRP- patients. CCTA = coronary computed tomography angiography.

Oikonomou et al. J Am CollCardiol 2020;76:7557 N2 CONE HEALTH
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Total Plaque Volume Per Lesion

IVUS

Narula, Stuckey, et al EHJI 2023
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~ Plaque: Quantified and Characterized @,

Case Example: Serial lesions with diffuse non-
calcified and calcified plaque in proximal LAD.

LAD Plaque overview PAGE 3 OF 6

NON- LOW

CORONARY SYSTEM TOTAL CALCIFIED CALCIFIED ATTENUATION —
(including branches) PLAQUE mm® PLAQUE PLAQUE PLAQUE T
Left Main 3 0 3 0
Left Anterior Descending 273 50 223 8
Total 276 50 226 8
Quantitative plaque is provided on vessels > 1.8 mm.

VESSEL BOUNDARY

— outer wall boundary

lumen boundary
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LAP (Low attenutationPlague) and PR (positive remodeling)

m Example of a Patient With ACS 6 Months After CT Angiography

(A) Curved multiplanar reformation images of left anterior descending artery (LAD), left circumflex artery (LCX), and right coronary artery (RCA). (B) Positive remodeling,
low-attenuation plaque, and spotty calcification were detected in LAD #6 on coronary computed tomography (CT) angiography. (C) Acute coronary syndrome (ACS) oc-
curred 6 months after CT angiography. LAD #6 was determined as the culprit lesion based on invasive coronary angiogram findings. Please note the location of the le-
sion proximal to the first septal branch, both in CT angiography before the event and coronary angiogram after the event when the patient was brought to the catheteriza-

tion laboratory for percutaneous coronary intervention. LCA = left coronary artery.

Motoyamaet al. J Am CollCardiol 2009;54:4957 N2 CONE HEALTH
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Lp(a) 120 nmol/l/LDL 68 - |am in a race for my owru;\ortalit
A
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Serruyset al. J Am CollCardiol 2021;78:7136
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