Risk Informed Management
with Coronary CT Angiography:

What does a normal or an abnormal CT angiogram mean  ?
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1 Typical anginal pain
1 History of premature CHD
1No other risk factors




ECG stress test

Nuclear stress test

Coronary CT angiogram
Invasive coronary angiogram
None of the above
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Ellestad MH. Stress Testing: Principles and Practice 5th Ed 2003 ; pp. 277.



Post test probability of Disease (i.e., CAD) is a function of

1) The pre-test odds or probability

2) The probability or likelihood that the test provided a true

result (or Likelihood Ratio).
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Fagan TJ Nomogram for Bayes’ Theorem. NEJM 1975; 29357.




Test Sensitivity | Specificity +LR -LR

Exercise ECG treadmill 1! 68% 77% 2.9 0.42
Exercise Echo 2 86% 81% 4.5 17
Pharmacologic Echo 2 ~85% ~85% 5.7 .18
Exercise MPS 3 87% 73% 3.2 .18
Pharmacologic MPS 3 89% 75% 3.6 .28
Cardiac CTA 4 95% 83% 5.6 0.06
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1 13:45 minutes Bruce protocol

1 Peak heart rate 195 (102% MPH)

1 Developed CP

1 Reason for termination: general fatigue

1 ST-segment depression, inferior

1 Duke treadmill score: 4-5 (low-intermediate risk)
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Short axis — STRESS (apex  base)

Short axis — REST

Vertical axis — STRESS (septum lateral wall)

Vertical axis — REST

Horizontal axis — STRESS (inferior wall anterior wall)

Horizontal axis — REST
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16 month
outcomes

@ Cardiac-related death Unstable angina requiring hospitalization

Non-fatal myocardlal infarction Target vessel revascularization
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15 month
outcomes




CCTA for Prognostic Risk Assessment:
By number of vessels with /0% Stenosis (n=1127)







CCTA for Prognostic Risk Assessment:
By Duke Coronary Artery Jeopardy Score (n=1127)
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CCTA Tor Prognostic Risk Assessment:
Pooled Analysis (n=2,403)
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Match:
30% Low LK

50% Intermediate LK
20% High LK




Annual Mortality Rate (%)

Annual Mortality by CCTA CAD vs. %
Ischernic Myocardiurn oy SPECT
p=0.9
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Patients without CAD 98.3% Survival (0.3% death/year)
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4 out of every 10ndividuals who develop a heart attack or sudden deth from

coronary artery disease havano prior warning or symptoms



i e | PLAQUE VOLUME | MODEL]
COMPOSITION PLAQUE VOLUME REMODELING




Extent and Direction of Arterial Remodeling In

Stable Versus Unstable Coronary Syndromes
85 pts with ACS and 46 pts with stable coronary syn  dromes studied by IVUS prior
to PCI. Lesion site and proximal reference site ana  lyzed.
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Spotty Calcification in Culprit Plagues in AMI:
An IVUS Study

171 pts—61 AMI, 70 UAP, 47 SAP.
Frequency and # of calcium deposits within arc <90° for all calcium deposits measured.



T Spotty calcification _ (SC) typifies AMI/UA
T Positive remodeling _associated with SC

T Fibrofatty plague associated with AMI/UA
T Extensive Ca2+ is NOT associated with AMI
(Ca2+ SAP)




Acute Myocardial Infarction:

Plague Morphology and Remodeling

73 pts with AMI studied for remodeling. 40 pts (55 %) showed PR;

18 pts (25%) showed NR. Frequency of presence of calcification
higher in patients with positive remodeling (p<0.00 05).

The most frequent “culprit plague” was non-calcified plague with

small “spotty” calcium (58%).




DOES CORONARY CTA OFFER A NON-
INVASIVE METHOD FOR PLAQUE
CHARACTERIZATION?



Non-calcified plaque: 54/65 (83%)
Mixed Plague: 41/43 (94%)
Calcified Plague: 41/43 (95%)




7110 (70%) correct for “lipid pool”

27/30 (90%) correct for spotty calcification.




Accuracy of CCTA (16-slice) to Identify and
Differentiate Plague Composition

58 vessels in 37 consecutive patients (33 male, 63  8yrs) patients
undergoing CCTA and IVUS, examined for accuracy of = CCTA for detection
of any plaque and plague composition.
92% (484/525) atherosclerotic lesions correctly exc  luded.




Accuracy of CCTA to Identify and Differentiate

Plague Composition

Current generation CCTA can NOT differentiate effec  tively between
lipoid, fibrolipoid or fibrous plaque because HU de nsities overlap.




Coronary Remodeling by CCTA
44 patients undergoing CCTA and ICA. CSA measured  for
respective lesion and for reference segment proxima | to the lesion.
‘Remodeling Index” = vessel area/ reference segment.
Results correlated to IVUS and ICA stenosis measure  ments >50%.






Sensitivity Specificity PPV (%) NPV
(%) (%) (%)

;
;
:

When plague is described by the presence  of positive remodeling,
NCP<30HU or spotty calcification, sensitivity to de  tect culprit lesion
100%.
When plaque is described by the absence _ of positive remodeling, NCP<30
HU or spotty calcification, NPV
100%.
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Thank youl.





















Risk-informed Management by CCTA







Annual Mortality by CCTA CAD vs. %

Ischermnic Myocardium oy SPECT

0=0.9

Annual Mortality Rate (%)
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