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Assessment of Tissue characteristics, Lesion morphology and hemodynamics by Angiography with fractional flow reserve,
intravascular ultrasound and virtual histology and Non-invasive computed Tomography in Atherosclerotic plaques
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CTA Characterization
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Plaque Geometry
Features: General Morphology
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Plaque Composition
Qualitative Analysis

Non-Calcified
Plaque

Mixed
Plaque

Calcified
Plaque

…No standardized definition at this time…
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Pundziute et al. JACC Int; April 2008.

Plaque Composition
Qualitative Analysis
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Correlation
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ATLANTA QCTA
Lesion-Based Analysis



Coronary Heart Disease: Clinical Coronary Heart Disease: Clinical 
PresentationsPresentations

ST Elevation MIST Elevation MI---------------------------------------- StentsStents

Acute Coronary SyndromesAcute Coronary Syndromes-------- Stents ?MedsStents ?Meds
?CABG?CABG

Stable SymptomsStable Symptoms---------------------------------- MedicalMedical
(or stents)(or stents)
(or CABG)(or CABG)



PCI or Medical TherapyPCI or Medical Therapy



Acute Coronary SyndromesAcute Coronary Syndromes





Recommendations for PCI in Patients With Recommendations for PCI in Patients With 
UA/NSTEMIUA/NSTEMI

An early invasive PCI strategy is indicated for An early invasive PCI strategy is indicated for 
patients with UA/NSTEMI who have no serious patients with UA/NSTEMI who have no serious 
comorbidity and who have coronary lesions comorbidity and who have coronary lesions 
amenable to PCI and any of the highamenable to PCI and any of the high--risk features risk features 
listed in the previous section. listed in the previous section. 

PCI (or CABG) is recommended for UA/NSTEMI PCI (or CABG) is recommended for UA/NSTEMI 
patients with 1patients with 1-- or 2or 2--vessel CAD with or without vessel CAD with or without 
significant proximal left anterior descending (LAD) significant proximal left anterior descending (LAD) 
CAD but with a large area of viable myocardium CAD but with a large area of viable myocardium 
and highand high--risk criteria on noninvasive testing.
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risk criteria on noninvasive testing.

*Specific recommendations and their level of evidence can be found in the previous section on Initial 
Conservative Versus Initial Invasive Strategies.



Relative Risk of All-Cause Mortality for Early 
Invasive Therapy Compared With Conservative 

Therapy at a Mean Follow-Up of 2 y

Bavry AA, et al. J Am Coll Cardiol 2006;48:1319–1325. Reprinted with permission from Elsevier. CI = confidence interval; RR = relative risk.



Early Invasive vs. Selective Invasive Early Invasive vs. Selective Invasive 
Management for Acute Coronary SyndromesManagement for Acute Coronary Syndromes

1200 NSTEMI pts with + 1200 NSTEMI pts with + troponintroponin TT
Recommended medical therapy:Recommended medical therapy:

ASA and ASA and clopidogerlclopidogerl 300, 300, enoxaparinenoxaparin x 48 h,             x 48 h,             
atorvastatinatorvastatin 80 mg80 mg

Outcomes:Outcomes:
MACE 22.7% invasive vs. 21.2% selectiveMACE 22.7% invasive vs. 21.2% selective
Mortality 2.5% in both groupsMortality 2.5% in both groups

de Winter et al NEJM 9/15/2005de Winter et al NEJM 9/15/2005



Initial Conservative Versus Initial Invasive Initial Conservative Versus Initial Invasive 
StrategiesStrategies

In initially stabilized patients, an initially In initially stabilized patients, an initially 
conservative (i.e., a selectively invasive) strategy conservative (i.e., a selectively invasive) strategy 
may be considered as a treatment strategy for  may be considered as a treatment strategy for  
UA/ NSTEMI patients (without serious UA/ NSTEMI patients (without serious 
comorbidities or contraindications to such comorbidities or contraindications to such 
procedures) who have an elevated risk for clinical procedures) who have an elevated risk for clinical 
events including those who are troponin positive. events including those who are troponin positive. 

The decision to implement an initial conservative The decision to implement an initial conservative 
(vs. initial invasive) strategy in these patients may (vs. initial invasive) strategy in these patients may 
be made by considering physician and patient be made by considering physician and patient 
preference. preference. 

An invasive strategy may be reasonable in patients An invasive strategy may be reasonable in patients 
with chronic renal insufficiency.with chronic renal insufficiency.
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Stable Ischemic Heart DiseaseStable Ischemic Heart Disease



Overall SurvivalOverall Survival

PCI + OMT

0.0

0.5
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0.7

0.8
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1.0

OMT

Hazard ratio: 0.87
95% CI (0.65-1.16)
P = 0.38

0

Number at Risk
Medical Therapy     1138            1073             1029 917 717 468 302 3
PCI 1149            1094             1051 929 733 488 312 44

Years
1 2 3 4 5 6 7



LongLong--Term Improvement in Treatment Term Improvement in Treatment 
Targets (Group Median Targets (Group Median ±± SE Data)SE Data)

BaselineBaseline 60 Months60 Months

OMTOMT

130 130 ±± 0.660.66

74 74 ±± 0.330.33

177 177 ±± 1.411.41

102 102 ±± 1.221.22

39 39 ±± 0.370.37

149 149 ±± 3.033.03

28.9 28.9 ±± 0.170.17

25%25%

Treatment TargetsTreatment Targets

PCI +OMTPCI +OMT PCI +OMTPCI +OMT

131 131 ±± 0.770.77 124 124 ±± 0.810.81

70 70 ±± 0.810.81

143 143 ±± 1.741.74

71 71 ±± 1.331.33

41 41 ±± 0.670.67

123 123 ±± 4.134.13

29.2 29.2 ±± 0.340.34

42%42%

74 74 ±± 0.330.33

172 172 ±± 1.371.37

100 100 ±± 1.171.17

39 39 ±± 0.390.39

143 143 ±± 2.962.96

28.7 28.7 ±± 0.180.18

25%25%

OMTOMT

SBPSBP 122 122 ±± 0.920.92

DBPDBP 70 70 ±± 0.650.65

Total Cholesterol mg/dLTotal Cholesterol mg/dL 140 140 ±± 1.641.64

LDL mg/dLLDL mg/dL 72 72 ±± 1.211.21

HDL mg/dLHDL mg/dL 41 41 ±± 0.750.75

TG mg/dLTG mg/dL 131 131 ±± 4.704.70

BMI Kg/MBMI Kg/M²² 29.5 29.5 ±± 0.310.31

Moderate Activity (5x/week)Moderate Activity (5x/week) 36%36%



Annual cardiac mortality was Annual cardiac mortality was 
less than 0.5%less than 0.5%



Current ConceptsCurrent Concepts

Coronary artery lesions are progressive Coronary artery lesions are progressive 
and the fear is they may lead to and the fear is they may lead to 
myocardial infarction and deathmyocardial infarction and death
PCI and CABG alleviate coronary PCI and CABG alleviate coronary 
obstructions and prevent myocardial obstructions and prevent myocardial 
infarction and deathinfarction and death



What PCI has actually been What PCI has actually been 
documented to do as of 2008?documented to do as of 2008?

Relieve anginaRelieve angina
In STEMI, to reduce mortalityIn STEMI, to reduce mortality



What does medical What does medical 
therapy do?therapy do?

Reduce anginaReduce angina
Reduce myocardial infarctionReduce myocardial infarction
Prolong lifeProlong life



PCI vs Medical Therapy in Stable CAD: 
Meta-Analysis

End Points Risk Ratio (95% CI)

0.4 0.6 0.8 1.0 2.0 3.0

Angina*                     0.70 (0.50 to 0.98)
Fatal and non-fatal     1.42 (0.90 to 2.25)      
Myocardial infarction

Death                          1.32 (0.65 to 2.70)

PCI*                           1.29 (0.71 to 3.36)

CABG                            1.59 (1.09 to 2.32)

* Test of heterogeneity P<0.001

Favours PTCA Favours Medical Rx
Pooled risk ratios for various end points from six randomized controlled trials comparing percutaneous 
transluminal coronary angioplasty (PTCA) with medical treatment in patients with non-acute coronary heart 
disease: (CABG: coronary artery bypass grafting; n=953 for PTCA and 951 for medical treatment)







PROVE IT RESULTS: All-Cause Death 
or Major CV Events in All Randomized 

Subjects

PROVE IT RESULTS: All-Cause Death 
or Major CV Events in All Randomized 

Subjects

00 33 1818 2121 2424 2727 303066 99 1212 1515
Months of Follow-up

PravastatinPravastatin 40mg40mg
537/2063 (26.3%)537/2063 (26.3%)

AtorvastatinAtorvastatin 80mg80mg
464/2099 (22.4%)464/2099 (22.4%)

16% RRR at 2 years16% RRR at 2 years
(p = 0.005)(p = 0.005)
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What is the Optimal HDLWhat is the Optimal HDL--C?C?
Atherosclerosis Risk in Communities (ARIC) Study            Atherosclerosis Risk in Communities (ARIC) Study            
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Sharrett AR, et al. Circulation. 2001;104:1108.



HDL Subclass Change T14303

3/99 5/99
HDLC 48 56
HDL2b 15 % 40 %
HDL2a 32 % 28 %
HDL3a 34 % 18 %
HDL3b 16 % 9 %
HDL3c 3 % 5 %
Niaspan 0 1,000

3/99

5/99

HDL2b = 15 %

HDL2b = 40 %

HDL   2b  2a 3a  3b 3c

+17%
+167%

Statins do 
NOT do this.

© 2007 CGHDI
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CV Events & Clinical Trials
25% vs. 90% RR Reduction
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Worked

(Superko & King. Circulation 2008;117:560-8)
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What is the Future of medical What is the Future of medical 
therapy?therapy?

INDIVIDUALIZED THERAPYINDIVIDUALIZED THERAPY

Gene ChipsGene Chips

Reverse Cholesterol TransportReverse Cholesterol Transport

LCAT immunizationLCAT immunization

rHDLrHDL

AI AI MilanoMilano

Gene Gene transfectiontransfection

CETPCETP

ABCA1ABCA1

SRB1SRB1



Future ConceptsFuture Concepts
Atherosclerosis is stabilizedAtherosclerosis is stabilized
Coronary events become rareCoronary events become rare
MI and death from acute coronary occlusion MI and death from acute coronary occlusion 
no longer feared  no longer feared  

Therefore coronary PCI may be limited Therefore coronary PCI may be limited 
to STEMI and angina reliefto STEMI and angina relief
Interventional cardiologists  should Interventional cardiologists  should 
prepare for this possibilityprepare for this possibility



BARI 2D
Current Status





Randomization StrataRandomization Strata
by Site Determined Number of Diseased Vesselsby Site Determined Number of Diseased Vessels
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Intended Completeness of Revascularization by Mode of 
Revascularization (if randomized to revascularization)
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Intervention vs. Medical Intervention vs. Medical TxTx

This is now the wrong questionThis is now the wrong question
Medical therapy is now recognized as Medical therapy is now recognized as 
essentialessential
The new question is : Is revascularization The new question is : Is revascularization 
in addition to medical therapy needed and in addition to medical therapy needed and 
in which patients?in which patients?
Are Are statinsstatins enough?enough?



Interventional Cardiologists Interventional Cardiologists 
have a major opportunity have a major opportunity 

and responsibility to provide and responsibility to provide 
or facilitate optimal care of or facilitate optimal care of 

patients they stentpatients they stent
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