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Age 38
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Father had MI @ Age 46
Total Chol 189
LDL 138
HDL 25
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Death is Chasing Them (video)
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Which Patient needs TreatmentWhich Patient needs TreatmentWhich Patient needs Treatment

• 60 yo with a 2cm lung mass c/w lung Ca
• 60 yo with a 2cm lung mass and weight loss
• 60 yo with a 2 cm lung mass and Bronchial 

obstruction
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Which Patient needs treatmentWhich Patient needs treatmentWhich Patient needs treatment

• 60 yo with “minor” luminal irregularities
• 60 yo with “mild” coronary artery disease
• 60 yo with “diffuse” coronary artery disease
• 60 yo with 95% stenosis of RCA
• 60 yo with multi-vessel CAD requiring CABG
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Lesion Severity: A Poor
Predictor of Survival

Lesion Severity: A PoorLesion Severity: A Poor
Predictor of SurvivalPredictor of Survival

From the Coronary Artery Surgery Study (CASS) as reported by LitFrom the Coronary Artery Surgery Study (CASS) as reported by Little et al.tle et al.

Little WC et al, Clin Cardiol, 1991.



American Heart Association, 2000 Heart and Stroke Statistical Update, 1999; Braunwald E, N Engl J Med, 1997;
Kannel WB in Atherosclerosis and Coronary Artery Disease, 1996.

Vascular Disease: Scope of the ProblemVascular Disease: Scope of the ProblemVascular Disease: Scope of the Problem

• Vascular disease—and CAD in particular—
is the leading cause of death in the US and other 
Western nations

• By 2020, cardiovascular disease will become the 
most common cause of death worldwide

• Due to the high initial mortality of vascular disease, 
the target of clinical practice must be aggressive 
risk factor management
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Atherosclerosis: A Systemic DiseaseAtherosclerosis: A Systemic DiseaseAtherosclerosis: A Systemic Disease

Aronow WS et al, Am J Cardiol, 1994.

From a prospective analysis of 1886 patients aged From a prospective analysis of 1886 patients aged 62 years, 810 patients were diagnosed with CAD as defined by a d62 years, 810 patients were diagnosed with CAD as defined by a documented clinical ocumented clinical 
history of MI, ECG evidence of Qhistory of MI, ECG evidence of Q--wave MI, or typical angina without previous MI. (Adapted from wave MI, or typical angina without previous MI. (Adapted from AronowAronow et al.)et al.)



Coronary Artery Disease (CAD):
The Diagnosis Often Comes Too Late

Coronary Artery Disease (CAD):Coronary Artery Disease (CAD):
The Diagnosis Often Comes Too LateThe Diagnosis Often Comes Too Late

(Adapted from Levy et al.)(Adapted from Levy et al.)

Levy D et al in Levy D et al in Textbook of Cardiovascular MedicineTextbook of Cardiovascular Medicine, 1998., 1998.



Major Risk Factors for CADMajor Risk Factors for CADMajor Risk Factors for CAD

Grundy SM et al, Circulation, 1998; Grundy SM, Circulation, 1999.



New Risk FactorsNew Risk FactorsNew Risk Factors

• Homocysteine
• Lp(a)
• Small dense LDL
• Fibrinogen
• Hs-CRP  Risk factor or Disease Identifier
• Coronary Calcium
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CAD Risk Is IncrementalCAD Risk Is IncrementalCAD Risk Is Incremental

(Adapted from Neaton et al.)(Adapted from (Adapted from NeatonNeaton et al.)et al.)

Neaton JD et al, Arch Intern Med, 1992.
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Most Myocardial Infarctions Are Caused
by Low-Grade Stenoses

Most Myocardial Infarctions Are CausedMost Myocardial Infarctions Are Caused
by Lowby Low--Grade Grade StenosesStenoses

Pooled data from 4 studies: Ambrose et al, 1988; Little et al, 1Pooled data from 4 studies: Ambrose et al, 1988; Little et al, 1988; Nobuyoshi et al, 1991; and 988; Nobuyoshi et al, 1991; and GiroudGiroud et al, 1992.et al, 1992.
(Adapted from Falk et al.)(Adapted from Falk et al.)

Falk E et al, Circulation, 1995.
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From the Coronary Artery Surgery Study (CASS) as reported by LitFrom the Coronary Artery Surgery Study (CASS) as reported by Little et al.tle et al.

Little WC et al, Clin Cardiol, 1991.









(Adapted from (Adapted from GlagovGlagov et al.)et al.)

Coronary RemodelingCoronary RemodelingCoronary Remodeling

NormalNormal
vesselvessel

MinimalMinimal
CADCAD

ProgressionProgression

Compensatory expansionCompensatory expansion
maintains constant lumenmaintains constant lumen

Expansion Expansion 
overcome:overcome:

lumen narrowslumen narrows

SevereSevere
CADCAD

ModerateModerate
CADCAD

GlagovGlagov et al, et al, N N EnglEngl J MedJ Med, 1987., 1987.



3.1 mm3.1 mm

3.1 mm3.1 mm

Angiography Cannot Account forAngiography Cannot Account for
Coronary RemodelingCoronary Remodeling



LAO RAO

Angiography Masks Complicated LesionsAngiography Masks Complicated Lesions



Angiography Underestimates Diffuse DiseaseAngiography Underestimates Diffuse Disease



What Is the Culprit Lesion?What Is the Culprit Lesion?

• 58-year-old male with chronic 
stable angina

• Positive stress test with small  
reversible ischemic defect
on nuclear scintigraphy

Medical Rx, but 6 weeks later…

• 3-day history of unstable
angina, including
30 minutes of rest pain

• Medically “cooled off”
followed by angiography
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• Medically “cooled off”
followed by angiography

Case provided by the McLaren Heart and Vascular Center, Flint, Michigan; used with permission.





Absence of Correlation Between Angiographic 
Results and Clinical Outcomes

Absence of Correlation Between Angiographic Absence of Correlation Between Angiographic 
Results and Clinical OutcomesResults and Clinical Outcomes

(Adapted from Brown et al.)(Adapted from Brown et al.)(Adapted from Brown et al.)

Brown BG et al, Circulation, 1993.





Atherosclerosis Begins in ChildhoodAtherosclerosis Begins in ChildhoodAtherosclerosis Begins in Childhood

(Adapted from Berenson et al.)(Adapted from Berenson et al.)(Adapted from Berenson et al.)

Berenson GS et al, N Engl J Med, 1998.



Tuzcu EM et al, in press.

One in Six Teenagers Has AtheromasOne in Six Teenagers Has One in Six Teenagers Has AtheromasAtheromas

(Adapted from Tuzcu et al.)(Adapted from (Adapted from TuzcuTuzcu et al.)et al.)



Consistent Evidence of Early 
Atherosclerosis

Consistent Evidence of Early Consistent Evidence of Early 
AtherosclerosisAtherosclerosis

(Adapted from Berenson et al and Tuzcu et al.)(Adapted from Berenson et al and (Adapted from Berenson et al and TuzcuTuzcu et al.)et al.)

Berenson GS et al, N Engl J Med, 1998; Tuzcu EM et al, in press.



CAD: Silent Disease Necessitates 
Aggressive Risk Factor Management
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• IVUS corroborates necroscopy studies, proving that 
atherosclerosis begins in youth

• CAD progresses silently; the initial presentation is 
usually MI or sudden death

• Most atheromas are extraluminal, rendering them 
angiographically silent

• The only reasonable approach is early and 
aggressive risk factor management
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Berenson GS et al, N Engl J Med, 1998; Tuzcu EM et al, in press; Levy D et al in Textbook of Cardiovascular Medicine, 1998; Yamashita T 
et al, Progress in Cardiovascular Diseases, 1999; Topol EJ et al, Circulation, 1995.  Kannel WB in Atherosclerosis and Coronary Artery 
Disease, 1996.



The Correlation Between Atherosclerosis 
and Risk Factors Begins Early 

The Correlation Between Atherosclerosis The Correlation Between Atherosclerosis 
and Risk Factors Begins Early and Risk Factors Begins Early 

(Adapted from Berenson et al.)(Adapted from Berenson et al.)(Adapted from Berenson et al.)

Berenson GS et al, N Engl J Med, 1998.



Small Increases in Cholesterol Lead to 
Dramatic Increases in CAD Death
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(Adapted from Neaton et al.)(Adapted from (Adapted from NeatonNeaton et al.)et al.)

Neaton JD et al, Arch Intern Med, 1992.



CAD: Not Just a Lipid DiseaseCAD: Not Just a Lipid DiseaseCAD: Not Just a Lipid Disease
• Half of all MIs occur in normolipidemic patients

• Smoking
Accounts for 200,000 cardiovascular deaths 
annually

• Diabetes
Affects 16 million Americans—and is growing

• Hypertension
Confers as much risk for MI as smoking or 
dyslipidemia
–Systolic hypertension is an even greater indicator of 

CAD risk than diastolic hypertension
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–– Systolic hypertensionSystolic hypertension is an even greater indicator of is an even greater indicator of 

CAD risk than diastolic hypertensionCAD risk than diastolic hypertension

Braunwald E, N Engl J Med, 1997; Grundy SM et al, Circulation, 1998; The Joint National Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure and the National High Blood Pressure Education Program Coordinating Committee, Arch Intern Med, 1997.



Conclusions: Critical Lessons
in Understanding Atherogenesis
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• CAD is a ubiquitous, systemic disease that requires 
a systemic solution

• Most patients progress to MI or sudden death 
before a diagnosis of CAD is ever considered

• IVUS demonstrates that remodeling causes 
angiography to underestimate the extent of disease

• Extraluminal, angiographically silent atheromas are 
responsible for most acute coronary events, 
including sudden death
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Aronow WS et al, Am J Cardiol, 1994; Levy D et al in Textbook of Cardiovascular Medicine, 1998; Nissen SE et al in Textbook of Cardiovascular 
Medicine, 1998; Falk E et al, Circulation, 1995.




























































