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US population at high risk

AHA. Heart Disease and Stroke Statistics–2005 Update.
Hajjar I and Kotchen TA. JAMA. 2003;290:199-206.

Ford ES et al. Circulation. 2003;107:2185-9.
CDC. www.cdc.gov/diabetes/pubs/pdf/ndfs_2005.pdf.

*Total-C �200 mg/dL 
†BP �140/90 mm Hg 
‡FBG �126 mg/dL

DiabetesDiabetes‡‡

•• 14.6 million diagnosed14.6 million diagnosed
•• 6.2 million undiagnosed6.2 million undiagnosed

Hypercholesterolemia*Hypercholesterolemia*
•• 106.9 million106.9 million
•• 94 million not treated94 million not treated

Patients with CHD/stroke: Patients with CHD/stroke: 
18.4 million/y18.4 million/y

Direct: $105.7 billion/y Direct: $105.7 billion/y 
Indirect: $93.2 billion/y Indirect: $93.2 billion/y 

Total cost: $198.9 billion/yTotal cost: $198.9 billion/y

HypertensionHypertension††

•• 65 million65 million
•• 27 million not treated27 million not treated

Heart disease in the US is a national epidemic resulting in staggering costs

• According to national statistics, heart disease is the primary cause of 
morbidity and mortality across all ethnicities and genders.

• Hypertension, hypercholesterolemia, and diabetes are increasing at alarming 
rates and many individuals remain undiagnosed and untreated.
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Adapted from Pepine CJ. Am J Cardiol. 2001;88(suppl):5K-9K.

Development and progression of CVD

Risk factors

↑ Oxidative stress

Functional alterations

Structural alterations

Clinical sequelae

Age, gender, smoking, 
inactivity, obesity,
cholesterol, BP, glucose

Genetic factors

↓ Endothelial function
↓ EPCs

EPCs = endothelial progenitor cells

Pathophysiology of vascular disease

• Atherosclerosis is a lifelong disease in which the process of development of 
an initial lesion to an advanced raised lesion can take decades.

• Risk factors lead to an environment in which the three principal oxidative 
systems in the vascular wall are activated: xanthine oxidase, 
NADH/NAD(P)H, and uncoupled eNOS. 

• Excessive production of reactive oxygen species overwhelms endogenous 
antioxidant mechanisms, leading to oxidation of lipoproteins, nucleic acids, 
carbohydrates, and proteins. The principal target of this oxidative stress is the 
vascular endothelium, although there may be other targets. 

• Among the functional alterations induced by reactive oxygen species are 
impairment of endothelium-dependent vasorelaxation (following a reduction 
in nitric oxide bioavailability), increase in inflammatory mediators, and 
development of a procoagulant vascular surface. 

• Ultimately structural alterations occur, including plaque growth, vascular wall 
remodeling, decreased fibrinolysis, vascular smooth muscle cell proliferation 
and migration, and other structural alterations. They can lead to the clinical 
sequelae of death, MI, stroke, ischemia, and congestive heart failure (CHF). 
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AT1 and LOX-1 receptor cross-talk promotes 
adhesion molecule expression 

Adapted from Singh BM and Mehta JL. 
Arch Intern Med. 2003;163:1296-304.

Interaction between RAAS and dyslipidemia
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EC = endothelial cell
SRs = scavenger receptors

RAAS activation has implications for ox-LDL and BP

• Formation of oxidized LDL (ox-LDL) is a key step in the pathogenesis of 
atherosclerosis. The ox-LDL receptor (LOX-1) is present mostly on the 
surface of endothelial cells, vascular smooth muscle cells, macrophages, and 
platelets. LOX-1–mediated ingestion of ox-LDL activates mitogen-activated 
protein kinases (MAPKs) in the cell, which in turn activate nuclear factor-κB 
(NF-κB), a transcriptional factor involved in expression of monocyte 
chemoattractant protein-1 (MCP-1). In turn, MCP-1 leads to adhesion 
molecule expression.

• Ang II, via the AT1 receptor, increases LOX-1 expression. Conversely, 
ox-LDL, via LOX-1, upregulates the AT1 receptor.
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