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Epidemiology of Heart Disease

Heart disease Is now the # 1 cause of
the death in the world, surpassing
Infectious diseases.

Coronary artery disease (CAD) is the
most common cause of death in the US.

Mortality rates for CAD have been
decreasing for years in men but less for
women. In other words, CAD Is an
“equal opportunity” killer.




FIGURE 1. Age-adjusted death rates™ for total cardiovascular disease, diseases of
the heart, coronary heart disease, and stroke,” by year — United States, 1900-1996
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*Pear 100,000 population, standardized to the 1940 U.S. population.

"Diseases are classified according to International Classification of Diseases (I1CD) codes in use
when the deaths were reported. ICD classification revisions occurred in 1310, 1921, 1930, 1939,
19449, 1958, 1968, and 1979. Death rates bafore 1933 do not include all states. Comparability
ratios were applied to rates for 1970 and 1975.

Source: Adapted from reference 1; data provided by the Mational Heart, Lung and Blood
Institute, Mational Institutes of Health.



CAD Mortality Rates

LiK-Men
| s = |- Women
e LFSA, T
Pt ‘aNOimen

=
=
=i
=
(=1
L g
[
=]
-1
1]
g
.1-
=
]
b =
o
E
]
=

™~
=




The CVD Pandemic:
Annual Incidence
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Adaptedfrom American Heart Association: He art and Stroke Statistical Update, 1998.




Changes of a Century
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Disease Status

e In 1997, 5,315, 000 visits to US ER
departments for evaluation of chest pain and
related symptoms;

e |n 1998, an estimated 3 million UAP and Ml
events occurred worldwide.

e UAP: Risk of death: one month: 2-5% and
one year: 4 to 15%;

Risk of Ml within one month: 5 to 15%

« Repeat hospitalization within 1 year: 26-35%

Adapted from Théroux P, Waters D. In Hurst’s The Heart. 9th ed. New York: McGraw-Hill, 1998; White HD. In
Comprehensive Cardiovascular Medicine. Philadelphia: Lippincott-Raven, 1998; Data on file, MSD
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Incidence of Myocardial Infarction Over
Time in Worcester, MA County
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Death Due to Coronary Artery
Disease

Unfortunately, the commonest first
manifestation for CAD is sudden death!!

The commonest cause of heart failure iIs
CAD.

Heart failure is now the commonest diagnosis
for Medicare reimbursement.

Heart failure and atrial fibrillation are more
common In the elderly.

The US population Is aging progressively.




Vaccarino et al Ann of Int Med 2001; 134: 173-181. So lid lines are men; dotted lines
are women.




Population Projections in the
U.S.: 2000-2050
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Growth of the Elderly Population
1900 to 2030










Prevalence of AHSD by Age and Sex
In the U.S. from 1988-94
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Incidence of Heart Failure by Age

and Gender
o




Hospitalization Rates




Why Is CHF Is Increasing in the Elderly?

« Effects of normal aging on
cardiovascular structure and function

e Prevalence of cardiovascular disease:
—Hypertension
— Coronary Artery Disease

 Improved survival of middle-aged
persons with cardiovascular disease




Median Survival for CHF




The Framingham
Heart Study

NEJM 2002;347:1397-1402




Trajectory: Lung CA vs. CHF




Summary — Some CHF
Epidemiology Information

People are living longer with CAD

Prevalence of heart failure (CHF)
continues to rise.

Diastolic heart failure iIs common Iin the
elderly.

An aging population is predisposed to
CHF, both systolic and a high proportion
with normal LV ejection fraction CHF.

CHF prognosis worsens with advancing
age.




Disturbing Trends in the
Epidemiology of Risk Factors

for Coronary Heart Disease




Risk Factors for Atherosclerosis

Age

Hyperlipidemia and Diet
Smoking

Hypertension

Diabetes and Obesity
Genetic Predisposition
Sedentary Lifestyle




There is an Epidemic of Diabetes
Mellitus In the US

2002: 6.2% of the US population (18.2
million individuals) had diabetes mellitus.

The prevalence of DM has been increasing

for 50 years.

Persons > 65 years of age make up 40% of
diabetics in the US.

Native Americans, Hispanics, African-
Americans disproportionately affected (2-4
times more often).

Englegau et al.: Ann Int Med 2004; 140: 945.




Cardiovascular Disease and
Diabetes Mellitus

o 37% of diabetics over age 35 report a
history of cardiovascular disease.

e |[schemic heart disease Is 14 times more

common In diabetics 18-44 years, 3
times more common between ages 45-
64, and 2 times more common over age
64 than in non-diabetics.

Englegau et al.: Ann Int Med 2004;140: 945.




Diabetic Morbidity and
Mortality

Diabetics have twice the rate of
disability compared with non-diabetics.

Mortality rates in diabetics are twice

those of non-diabetics.

Life expectancy Is 13 years shorter In
diabetics compared with non-diabetics.

Diabetes Is the sixth most frequent
cause of death in the US with CV
disease causing 65% of deaths.




The Future of Diabetes In the US

 One In three people born in the US In
2000 will develop diabetes in thelr life.

 Between the years 2000 and 2050, the
prevalence of DM will increase by

225%.

 More than 10% of the US population will
be diabetic by the year 2050.

Narayan et al: JAMA 2003; 29: 1884.










Prevalence of the Metabolic
Syndrome In the United States
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Acute and Chronic
Coronary Artery Disease

PATHOPHYSIOLOGY




What Causes Coronary Artery
Atherosclerosis?

 The Japanese eat very little fat and
suffer fewer Ml’'s than the British and
the Americans;

owever, the French eat a lot of fat and
so suffer fewer MI's than the British
and the Americans.




What Causes Coronary Artery
Atherosclerosis?

 The Japanese drink very little red wine
and suffer fewer MI’s than the British
and the Americans;

e The Italians drink large amounts of red
wine and also suffer fewer MI’'s than the
British and the Americans.




What Causes Coronary Artery
Atherosclerosis?

e CONCLUSION: Diet s irrelevant; eat
and drink what you want. Speaking
English causes coronary artery
disease!!!




Vulnerable vs. Stable Plague




Platelet Adhesion







Acute Coronary Syndromes (ACS)

 Coronary artery disease is the leading cause
of death in the US;

Unstable angina, ST-segment elevation and
non-ST segment elevation myocardial
Infarction (STEMI,NSTEMI) are exceedingly
common in the US;

»60% patients with unstable angina >65
years old,;

46% of patients with unstable angina are
women.

ACC/AHA Practice Guidelines. Circulation.2000:;102:1193-1209.; Vital and Health Statistics.
Hyattsville, Md: 1994: Series 13, No. 127; Clinical Practice Guidelines. AHCPR publication
No. 94-0602.




Acute Coronary Syndromes

ST segment elevation myocardial
Infarction (STEMI)

 Non-ST segment elevation myocardial
Infarction (non-STEMI)

* Unstable angina
e Sudden cardiac death




Acute Coronary Syndromes (1)

 The atherosclerotic process is central to
the development of ACS;

* Atherosclerotic plague rupture occurs in
lipid rich plagues with thin fibrous caps;

* The clotting cascade Is activated
following plagque rupture.










Acute Coronary Syndromes: (2)

 Thrombus partially or totally occludes
the arterial lumen producing myocardial
Ischemia;

 The severity and extent of myocardial
Ischemia determines whether unstable
angina, ST elevation, or non-ST
elevation myocardial infarction
develops.




Acute Coronary Syndromes (3)

Factors That Determine the Severity and
Extent of Myocardial Ischemia in ACS

ne degree of luminal obstruction
ne presence of collateral circulation
ne level of myocardial oxygen demand













Pathophysiology of
Diabetic Vascular

Disease




Diabetic Vascular Disease

e Diabetics have abnormal endothelial function
— deficient production of the vasodilator,
nitric oxide (NO) decreases vascular smooth
muscle relaxation as well as endothelial
protection from platelet and leukocyte
adhesion.

Hyperglycemia decreases NO production and
Increases injurious oxidative radicals in the
vessel wall.

DM increases the tendency for blood
coagulation.

Creager et al.: Circulation 2003; 108: 1527.




Atherogenesis in Diabetes

The abnormalities just described Initiate
endothelial injury allowing inflammation
to occur in the endothelial and
subendothelial layers of the artery. This
Inflammatory process eventually leads
to atherosclerosis.

Creager et al.: Circulation 2003; 108: 1527.




Atherogenic Forces in DM

* Increased levels of injurious oxygen-
derived free radicals;

* Increased serum levels of free fatty acids;
 Type |l diabetics have insulin resistance

that fosters decreased endothelial NO
production;

ncreased levels of vasoconstricting
prostanoids and endothelin.

Creager et al: Circulation 2003; 108: 1527.




Ischemic Heart Disease and DM

 Because of the pathophysiologic changes
just described In patients with DM,
Ischemic (atherosclerotic) heart disease Is
Increased In patients with DM.

« Patients with DM and no clinical signs of
Ischemic heart disease have the same risk
of a myocardial infarction (MI) as patients
without DM who have had their first Ml.

Haffner et al: NEJM 1999; 339:229.




Ischemic Heart Disease and
Diabetes Mellitus

 The 5 year mortality of patients with DM
who suffer an Ml is double (50%) that of
similar non-diabetic patients (25%).

« Cerebrovascular disease and peripheral

arterial disease are also markedly
Increased In diabetic patients.
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