
The life of a cardiologistThe life of a cardiologistThe life of a cardiologist
Episode 1

The life of a cardiologist
Episode 1Episode 1Episode 1

•90 y/o retired dentist admitted  for 
unstable angina

•90 y/o retired dentist admitted  for 
unstable anginaunstable angina 

•Heparin, Beta Blockers, ASA, NTG
unstable angina 

•Heparin, Beta Blockers, ASA, NTG
•Continuing angina at rest•Continuing angina at rest
•Discussion…..•Discussion…..



The life of a cardiologistThe life of a cardiologistThe life of a cardiologist
Episode 2

The life of a cardiologist
Episode 2Episode 2Episode 2

C i i th l it l i ?C i i th l it l i ?•Coronary angio: is there a culprit lesion?

80% f 60 80% 3

•Coronary angio: is there a culprit lesion?

80% f 60 80% 3•Angio: 80% Left main, 60 to 80% in all 3 
branches…..Discussion…

•Angio: 80% Left main, 60 to 80% in all 3 
branches…..Discussion…

•Surgical consultation: Offered CABG ~ 5•Surgical consultation: Offered CABG ~ 5Surgical consultation: Offered CABG  5 
to 10% mortality…...More discussion...
Surgical consultation: Offered CABG  5 
to 10% mortality…...More discussion...



The life of a cardiologistThe life of a cardiologistThe life of a cardiologist
Episode 3

The life of a cardiologist
Episode 3Episode 3Episode 3

•4 Vessel CABG, discharged day 7 post-•4 Vessel CABG, discharged day 7 post-
opop

• I got postcard from patient’s honeymoon 
in California 1 year later

• I got postcard from patient’s honeymoon 
in California 1 year laterin California 1 year later

•Died 3 years later after 4 episodes of HF

in California 1 year later

•Died 3 years later after 4 episodes of HF•Died 3 years later after 4 episodes of HF, 
all but 1 as outpatient

•Died 3 years later after 4 episodes of HF, 
all but 1 as outpatient



Heart Disease in Minnesota: Heart Disease in Minnesota: 
Lessons from the past and 

h / h t ill b t ti i th
Lessons from the past and 

h / h t ill b t ti i thwho/what will we be treating in the 
next 2 decades

who/what will we be treating in the 
next 2 decadesnext 2 decadesnext 2 decades
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ObjectivesObjectivesObjectivesObjectives
•Measuring CVD trends•Measuring CVD trendsg
•Coronary disease 

g
•Coronary disease y
•From CHD to HF

y
•From CHD to HF
•Integration and interpretation•Integration and interpretation

roger veronique@mayo eduroger.veronique@mayo.edu



Concretely---Integrated Approach to CVDConcretely---Integrated Approach to CVDy g ppy g pp

Reduce riskReduce risk

GoalGoal
Reduce risk 

behaviors in a 
population

Reduce risk 
behaviors in a 

population
Reduce burden of risk 
factor in individuals

Reduce burden of risk 
factor in individuals

Treat
overt CVD

Treat
overt CVD

SocioeconomicSocioeconomic
Type of interventionType of intervention

E lE l

Socioeconomic 
political

Socioeconomic 
political ClinicalClinicalPreventionPrevention

• Taxing tobacco• Taxing tobacco • Identify and treat 
high cholesterol or

• Identify and treat 
high cholesterol or

• Lipid-lowering drugs• Lipid-lowering drugs

ExamplesExamples

• Subsidizing 
healthy foods

• Health Education

• Subsidizing 
healthy foods

• Health Education

high cholesterol or 
hypertension

• Smoking cessation

high cholesterol or 
hypertension

• Smoking cessation

• Antiplatelet agents
• Beta blockers
• Antiplatelet agents
• Beta blockers

Health Education
• Promote physical 

activity

Health Education
• Promote physical 

activity
• Exercise program• Exercise program • ACE-inhibitors

• Revascularization
• ACE-inhibitors
• Revascularization

CP1348386-4Adapted from Yusuf: Circ, 2001Adapted from Yusuf: Circ, 2001



Measuring CVD trendsMeasuring CVD trendsg
National Statistics and Surveys

g
National Statistics and Surveys

•Mortality and morbidity reports•Mortality and morbidity reports
•Administrative data: CMS, hospital 

discharge surveys
•Administrative data: CMS, hospital 

discharge surveysdischarge surveys
•Voluntary registries (procedures, 

NRMI CRUSADE)

discharge surveys
•Voluntary registries (procedures, 

NRMI CRUSADE)NRMI, CRUSADE)
•Surveys: EuroAspire, National Health 

NRMI, CRUSADE)
•Surveys: EuroAspire, National Health Su eys u o sp e, at o a ea t

and Nutrition Examination Survey 
Su eys u o sp e, at o a ea t
and Nutrition Examination Survey 

Not validated, at episode not person level, voluntary for some
Useful for hypothesis generating and policy makingUseful for hypothesis generating and policy making



CVD surveillanceCVD surveillanceCVD surveillanceCVD surveillance
“A strategic goal of the AHA is to reduce heart “A strategic goal of the AHA is to reduce heart 
disease, stroke, and the risk for both by disease, stroke, and the risk for both by 
25%,… However, the current health tracking 25%,… However, the current health tracking 
systems (surveillance) in the United Statessystems (surveillance) in the United Statessystems (surveillance) in the United States systems (surveillance) in the United States 
cannot track progress toward these goals in a cannot track progress toward these goals in a 
comprehensive and systematiccomprehensive and systematic manner”manner”

Circulation, 2007 115:127Circulation, 2007 115:127--5555



Community surveillanceCommunity surveillanceCommunity surveillanceCommunity surveillance
Systematic approach to measure validated CVD Systematic approach to measure validated CVD 
mortality, Dx incidence, and post-Dx survival to 

provide insight into the determinants of the trends
mortality, Dx incidence, and post-Dx survival to 

provide insight into the determinants of the trends

• Defined population• Defined populationDefined population

• Rigorous event definition

Defined population

• Rigorous event definition

• Constant criteria across time, place, person• Constant criteria across time, place, person

ARIC, Minnesota Heart Survey, ARIC, Minnesota Heart Survey, Olmsted County StudyOlmsted County Study
Worcester Heart Attack Study, MONICA, others…Worcester Heart Attack Study, MONICA, others…
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The incidence of MI among British menThe incidence of MI among British menThe incidence of MI among British menThe incidence of MI among British men

•British Regional Heart Study•British Regional Heart Study
•7735 men ages 40-59•7735 men ages 40-59
•Recruited 1978-1980; follow-up 
until 2004

•Recruited 1978-1980; follow-up 
until 2004until 2004

•MI incidence declined 3 8%/year i e
until 2004

•MI incidence declined 3 8%/year i eMI incidence declined 3.8%/year i.e. 
62% over 25 years
MI incidence declined 3.8%/year i.e. 
62% over 25 years

H d t l Ci 2008Hardoon et al, Circ 2008



Kaiser Kaiser 
PermanentePermanente

20% decline

62% decline62% decline



Case Fatality RatesCase Fatality Rates
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Death at 30 days post MIDeath at 30 days post MI
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Question from Dr MarraQuestion from Dr MarraQuestion from Dr MarraQuestion from Dr Marra

•What about all CHD? •What about all CHD? 
•Is the incidence of all CHD 
d li i ?

•Is the incidence of all CHD 
d li i ?declining?declining?



All coronary disease is more All coronary disease is more y
complicated…

y
complicated…

Manifestations of coronary diseaseManifestations of coronary diseaseManifestations of coronary disease
•Myocardial infarction
Manifestations of coronary disease
•Myocardial infarctionMyocardial infarction
•Sudden death
Myocardial infarction

•Sudden deathSudden death
•Angina pectoris
Sudden death

•Angina pectorisg p
•Anatomic coronary disease (angio 

g p
•Anatomic coronary disease (angio y ( g
or autopsy)

y ( g
or autopsy)



Autopsy trendsAutopsy trendsAutopsy trends
Olmsted County

Autopsy trends
Olmsted CountyOlmsted CountyOlmsted County
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Prevalence of CAD at autopsyPrevalence of CAD at autopsyPrevalence of CAD at autopsyPrevalence of CAD at autopsy

62%63% 65%70%
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WomenWomen MenMen
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Age- and Sex-Specific 
R l i Ri k f I id CHD

Age- and Sex-Specific 
R l i Ri k f I id CHDRelative Risks for Incident CHDRelative Risks for Incident CHD
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Coronary disease trendsCoronary disease trendsyy

I idI id F t litiF t litiIncidence Incidence FatalitiesFatalities

Primary preventionPrimary prevention Medical careMedical carePrimary prevention Primary prevention Medical care Medical care 

The decline in CHD deathsThe decline in CHD deathsThe decline in CHD deaths The decline in CHD deaths 
is multiis multi--factorialfactorialis multiis multi factorialfactorial



20072007



Determinants of CHD mortality declineDeterminants of CHD mortality declineyy

Ford et al, NEJM 2007



From CHD to HFFrom CHD to HFFrom CHD to HFFrom CHD to HF



“Two new epidemics of cardiovascular 
disease are emerging:  Heart failure
and atrial fibrillation.”

“The prime candidates for the development 
of HF are patients with hypertension andof HF are patients with hypertension and 
survivors of acute MI who have been 
spared death from arrhythmia.” spa ed dea o a y a

CP1140273-
12



Th b d f h t f ilTh b d f h t f ilThe burden of heart failure The burden of heart failure 

Are MI survivors theAre MI survivors theAre MI survivors the 
main contrib tors?

Are MI survivors the 
main contrib tors?main contributors?main contributors?



Heart Failure After MIHeart Failure After MI
Framingham:  Decline in late post MI HFFramingham:  Decline in late post MI HFFramingham:  Decline in late post MI HFFramingham:  Decline in late post MI HF
Worcester: Decline in inWorcester: Decline in in--hospital HFhospital HFWorcester: Decline in inWorcester: Decline in in--hospital HFhospital HFWorcester:  Decline in inWorcester:  Decline in in hospital HFhospital HFWorcester:  Decline in inWorcester:  Decline in in hospital HFhospital HF

100100
Olmsted County: decline 2% per year

8080
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Risk factors for Heart FailureRisk factors for Heart Failure
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SummarySummaryy
Temporal trends in CVD 

y
Temporal trends in CVD 

•CVD mortality decline related to both 
ti d di l

•CVD mortality decline related to both 
ti d di lprevention and medical care

•Disproportionate burden among elderly
prevention and medical care

•Disproportionate burden among elderly•Disproportionate burden among elderly, 
women and non-whites

•Disproportionate burden among elderly, 
women and non-whites

•Heart failure is an epidemic of 
hospitalizations due to increased

•Heart failure is an epidemic of 
hospitalizations due to increasedhospitalizations, due to increased 
prevalence
hospitalizations, due to increased 
prevalence

•Coronary disease and hypertension are 
2 big contributors to HF

•Coronary disease and hypertension are 
2 big contributors to HF2 big contributors to HF2 big contributors to HF



On Diet & DyingOn Diet & DyingOn Diet & DyingOn Diet & Dying
• The Japanese eat very little fat and suffer fewer heart 

k h h B i i h A i
• The Japanese eat very little fat and suffer fewer heart 

k h h B i i h A i
p y

attacks than the British or Americans. 
p y

attacks than the British or Americans. 

• The French eat a lot of fat and also suffer fewer heart 
attacks than the British or Americans. 

• The French eat a lot of fat and also suffer fewer heart 
attacks than the British or Americans. 

• The Japanese drink very little red wine and suffer fewer 
heart attacks than the British or Americans

• The Japanese drink very little red wine and suffer fewer 
heart attacks than the British or Americansheart attacks than the British or Americans. 

• The Italians drink large amounts of red wine and also

heart attacks than the British or Americans. 

• The Italians drink large amounts of red wine and also• The Italians drink large amounts of red wine and also 
suffer fewer heart attacks than the British or Americans. 

• The Italians drink large amounts of red wine and also 
suffer fewer heart attacks than the British or Americans. 

• CONCLUSION:
• Eat and drink what you like. 

• CONCLUSION:
• Eat and drink what you like. y
• Speaking English is apparently what kills you.

y
• Speaking English is apparently what kills you.



Grazie milleGrazie milleGrazie milleGrazie mille





i d i l ft MI i…improved survival after MI is 
unlikely to be a major contributor to 
the heart failure epidemic.

CP1140273
-7



Surveillance, Epidemiology and End Surveillance, Epidemiology and End , p gy
Results

, p gy
Results

•The Surveillance, Epidemiology 
d E d R lt (SEER) P

•The Surveillance, Epidemiology 
d E d R lt (SEER) Pand End Results (SEER) Program 

of the NCI collects information on 
and End Results (SEER) Program 
of the NCI collects information on 
incidence, survival, and prevalence 
from specific geographic areas
incidence, survival, and prevalence 
from specific geographic areasfrom specific geographic areas 
representing 26 percent of the US 
from specific geographic areas 
representing 26 percent of the US p g p
population and compiles reports on 
all of these plus cancer mortality

p g p
population and compiles reports on 
all of these plus cancer mortalityall of these plus cancer mortality 
for the entire US. 
all of these plus cancer mortality 
for the entire US. 

• http://seer.cancer.gov/• http://seer.cancer.gov/
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CVD and other major causes of deathCVD and other major causes of death
United States: 2005--NCHS
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1010--Year CVD risk in 50Year CVD risk in 50--5454--yearyear--old adults old adults 
F i h H t St dF i h H t St dFramingham Heart StudyFramingham Heart Study
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Prevalence of CAD
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Prevalence of Coronary DiseasePrevalence of Coronary DiseasePrevalence of Coronary DiseasePrevalence of Coronary Disease
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Events rates at 5 yearsEvents rates at 5 yearsy
2171 incident MIs- Olmsted Co

y
2171 incident MIs- Olmsted Co
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Patients with AMI participating Patients with AMI participating 
in RCTs have a lower baseline in RCTs have a lower baseline 
i k d i li k d i lrisk and experience lower risk and experience lower 

mortality that nonmortality that non--enrolled enrolled 
patients….Caution is necessary patients….Caution is necessary 
when extending the findings when extending the findings 
obtained in RCTs to the general obtained in RCTs to the general 
population with AMIpopulation with AMIp pp p



Effectiveness versus efficacyEffectiveness versus efficacyEffectiveness versus efficacyEffectiveness versus efficacy

•Randomized trials: External validity 
h ll

•Randomized trials: External validity 
h llchallenge

• Physicians not representative
challenge

• Physicians not representativePhysicians not representative

• Participants not representative

Physicians not representative

• Participants not representative• Participants not representative

• Treatment received is not representative of

• Participants not representative

• Treatment received is not representative of• Treatment received is not representative of 
standard care

• Treatment received is not representative of 
standard care



CHD Trends–ARIC Study CHD Trends–ARIC Study 
Rosamond et al, NEJM, 1998Rosamond et al, NEJM, 1998
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MI IncidenceMI Incidence
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28-Day Case Fatality Rate28-Day Case Fatality Ratey y
Minnesota Heart Survey

y y
Minnesota Heart Survey
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Death Within First Month Post-MIDeath Within First Month Post-MI
Olmsted CountyOlmsted County

25

30 1979-831979-83
1984-881984-88

1989-931989-93
1994-981994-98

1919

23 22

1820

25 1984 881984 88 1994 981994 98

12
1413

11

17

13

18

15%% 12
10 99

7

11

6

10
8

5

10

4 5

0

5

0
Overall Men Women <75 >75

A I t M d 2002A I t M d 2002
CP1348386-6

Ann Int Med, 2002Ann Int Med, 2002



In-Hospital DeathsIn-Hospital Deathsp
Worcester

p
Worcester

25

30 1975/19781975/1978
1981/19841981/1984

1986/19881986/1988
1990/19911990/1991

1993/19951993/1995
19971997

23 22

1920

25 1981/19841981/1984 1990/19911990/1991 19971997

11

14
16

1415

11

14

11
15%%

11

8

11 11
10

0

5

0
Q-wave MI Non-Q-wave MI

F t l JACC 2001F t l JACC 2001
CP1348386-7

Furman et al: JACC, 2001Furman et al: JACC, 2001



Stages of Epidemiologic Transition as It Stages of Epidemiologic Transition as It g p g
Pertains to Cardiovascular Diseases

g p g
Pertains to Cardiovascular Diseases

DeathsDeaths 
from CVD
(% of total

Stages of development deaths) Predominant CVDs and risk factors Regional examples

Age of 

Pestilence and famine 5-10 Rheumatic heart disease, infections, Sub-Saharan Africa,
d t iti l di thi l I di S th A iand nutritional cardiomyopathies rural India, South America

Receding pandemics 10-35 As above + hypertensive heart China
disease and hemorrhagic strokes

Degenerative and 35-65 All forms of strokes, ischemic heart Urban India, former
man-made diseases disease at young ages, increasing socialist economies,

obesity, and diabetes aboriginal communities

Delayed degenerative <50 Stroke and ischemic heart disease Western Europe,
diseases at old age North America,

Australia, New Zealand

Health regression and 35-55 Re-emergence of deaths from Russia
social upheaval rheumatic heart disease, infections,

increased alcoholism and violence;
increase in ischemic and hypertensive

CP1348386-3

increase in ischemic and hypertensive
diseases in the young

Yusuf: Circ, 2001Yusuf: Circ, 2001



Olmsted County
2,000 pop=124,470
Olmsted County
2,000 pop=124,470

Home of Mayo Clinic Rochester and Olmsted Medical CenterHome of Mayo Clinic Rochester and Olmsted Medical Center

CP1176446-5

Geographically isolated from other providers of medical careGeographically isolated from other providers of medical care
Linkage of all medical, surgical and tissue diagnosesLinkage of all medical, surgical and tissue diagnoses



Rochester Epidemiology Project

Olmsted County MNOlmsted County MN
• Home of Mayo Clinic Rochester and 

Olmsted Medical Center
• Geographically isolated from other• Geographically isolated from other 

providers of medical care
• Extensive indices of medical diagnoses, 

surgical procedures tissue diagnoses
ROCHESTERROCHESTER

surgical procedures, tissue diagnoses
• Median duration of medical history 

available = 43 years
Ol t d C tOlmsted County 

(2000 pop = 124,470)



Incidence of Heart Failure in Olmsted CountyIncidence of Heart Failure in Olmsted County
JAMA 2004JAMA 2004

MM WW
Incidence/ Incidence/Incidence/ Incidence/

MenMen WomenWomen

100,000 RR 100,000 RR
(95% CI) (95% CI) (95% CI) (95% CI)
100,000 RR 100,000 RR
(95% CI) (95% CI) (95% CI) (95% CI)

1979-1984 360 1 284 1 
(323-396) 260-307)

1979-1984 360 1 284 1 
(323-396) 260-307)

1985-1990 390 1.07 292 1.04 
(354-425) (0.94-1.22) (270-315) (0.93-1.16)

1985-1990 390 1.07 292 1.04 
(354-425) (0.94-1.22) (270-315) (0.93-1.16)

1991-1995 375 1.01 260 0.93 
(340-409) (0.88-1.15) (238-282) (0.83-1.05)

1991-1995 375 1.01 260 0.93 
(340-409) (0.88-1.15) (238-282) (0.83-1.05)( ) ( ) ( ) ( )

1996-2000 383 1.04 315 1.11
(351-415) (0 92-1 18) (292-338) (1 00-1 24)

( ) ( ) ( ) ( )
1996-2000 383 1.04 315 1.11

(351-415) (0 92-1 18) (292-338) (1 00-1 24)
CP1142561-1

(351 415) (0.92 1.18) (292 338) (1.00 1.24)(351 415) (0.92 1.18) (292 338) (1.00 1.24)



CHD Deaths Olmsted CountyCHD Deaths Olmsted CountyCHD Deaths – Olmsted CountyCHD Deaths – Olmsted County
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Wall Street Journal, Nov 13, 1996Wall Street Journal, Nov 13, 1996

The researchers said that 
d h f h dideaths from heart disease, 
instead of declining areinstead of declining, are 
only being postponed to y g p p
later ages.

CP1127918-1



CHD Mortality in Countries CHD Mortality in Countries y
Demonstrating Marked Variations

y
Demonstrating Marked Variations
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Incidence of Stroke and Coronary Events 
in 14 WHO MONICA Populationsin 14 WHO MONICA Populations 

(women aged 35-64 years)

Stroke1

(observation period 1985-1987)

Italy - Friuli
Sweden - Göteborg
Poland - Warsaw

Coronary events2

(observation period 9-12 years 
between 1982-1995)

(observation period 1985 1987)Poland Warsaw
Denmark - Glostrup
Finland - Turku /Loima
Russia Moscow (interv ) between 1982-1995)Russia - Moscow (interv.)
Yugoslavia - Novi Sad
Sweden - North Sweden
R i M ( t l)Russia - Moscow (control)
Finland - North Karelia
China - Beijing
Lithuania - Kaunas
Finland - Kuopio
Russia - Novosibirsk (inter.)

0 100 200 300
Annual incidence per 100.000 (age-standardized)

Sources: 1 P. Thorvaldsen et al. Stroke 1995, 26:361-367; 2 H. Tunstall-Pedoe et al. Lancet 1999, 353:1547-1557 
http://www.chd-taskforce.de/slidekit/



Incidence of Stroke and Coronary Events 
in 14 WHO MONICA Populationsin 14 WHO MONICA Populations 

(men aged 35-64 years)
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CHD deaths declined in middle-aged men
Women and the elderly  experienced

less of a decline in CHD deathsless of a decline in CHD deaths

IncidenceIncidence FatalitiesFatalities

MI Incidence, SCD
Primary preventionPrimary prevention

Case fatality Case fatality 
Medical careMedical carey py p Medical careMedical care



Deaths from Heart Disease
International Classification of Diseases

Deaths from Heart Disease
International Classification of DiseasesInternational Classification of DiseasesInternational Classification of Diseases
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Deaths from Heart Disease
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Deaths from Heart Disease
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Decline in CHD deathsDecline in CHD deathsDecline in CHD deaths
Determinants

Decline in CHD deaths
Determinants

IncidenceIncidence FatalitiesFatalitiesIncidenceIncidence FatalitiesFatalities

Primary prevention Primary prevention Medical careMedical care
Reperfusion RxReperfusion Rx

Better preventionBetter preventionpp
Better careBetter care



E i t l hExperimental approach

IncidenceIncidence FatalitiesFatalities

Severity of diseaseSeverity of disease

Atherosclerosis
MI Incidence

MI CFRMI CFR
Long term survivalLong term survivalMI Incidence

Unexpected SCD
gg



Decline in CHD deathsDecline in CHD deaths

I idI id F t litiF t litiIncidenceIncidence~~ FatalitiesFatalities

MI S it
Primary preventionPrimary prevention Medical careMedical care

MI Severity 
Primary prevention Primary prevention Medical care Medical care 

Shift of the burden of CHDShift of the burden of CHDShift of the burden of CHD Shift of the burden of CHD 
towards women and the elderlytowards women and the elderly

Post MI morbidity improving but remains highPost MI morbidity improving but remains highPost MI morbidity improving but remains highPost MI morbidity improving but remains high



Community surveillanceCommunity surveillanceCommunity surveillanceCommunity surveillance
• Defined population

• Rigorous
• Defined population

• Rigorous• Rigorous event definition 

• Constant criteria over time

• Rigorous event definition 

• Constant criteria over time

ARICARICARICARIC
Minnesota Heart Survey (MHS)Minnesota Heart Survey (MHS)y ( )y ( )
Worcester Heart Attack StudyWorcester Heart Attack Study

Ol t d C t St dOl t d C t St dOlmsted County StudyOlmsted County Study



CHD incidenceCHD incidenceCHD incidenceCHD incidence

Atherosclerosis and MI incidenceAtherosclerosis and MI incidenceAtherosclerosis and MI incidence Atherosclerosis and MI incidence 
declined among younger persons. declined among younger persons. g y g pg y g p

B d f i id t CHD di l dB d f i id t CHD di l dBurden of incident CHD displaced Burden of incident CHD displaced 
towards elderly and womentowards elderly and womentowards elderly and women.towards elderly and women.



Death after MIDeath after MIDeath after MI
1994 vs 1979

Death after MI
1994 vs 1979

RR 95% CIRR 95% CI

A 40 0 4 0 22 0 90Age 40 0.45 0.22-0.90

Age 60 0.70 0.49-0.99g

Age 80 1.08 0.83-1.35

Annals of Int Med, 2002Annals of Int Med, 2002



Events rates at 5 yearsEvents rates at 5 yearsy
2171 incident MIs- Olmsted Co

y
2171 incident MIs- Olmsted Co

60%

40%

50%

30%

40%

1979-88

20%
1989-98

10%

0%
Death Heart failure Rec MI

Roger, Annals 2002Roger, Annals 2002------Hellermann, Am J Epi 2003Hellermann, Am J Epi 2003------Jokhadar Am J Epi 2004Jokhadar Am J Epi 2004



Events rates at 5 yearsEvents rates at 5 yearsEvents rates at 5 years
MIs with evidence-based therapy*

Events rates at 5 years
MIs with evidence-based therapy*

50%

40%
45%

30%
35%
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15%
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5%

Death Heart failure Rec MIDeath Heart failure Rec MI
*Revascularization, Beta*Revascularization, Beta--blockers, Aspirinblockers, Aspirin



Coronary Disease TrendsCoronary Disease TrendsCoronary Disease Trends
Implications for heart failure

Coronary Disease Trends
Implications for heart failure

While CHD mortality declined,While CHD mortality declined,
• MI incidence and atherosclerosis prevalence have 

failed to change
• MI incidence and atherosclerosis prevalence have 

failed to change
• BUT survival after MI is improving concurrently to the 

use of reperfusion therapy and the severity of MI is 
• BUT survival after MI is improving concurrently to the 

use of reperfusion therapy and the severity of MI is 
declining

• How are MI survivors contributing to the epidemic 
declining

• How are MI survivors contributing to the epidemic g p
heart failure?

g p
heart failure?



Emergence of New Epidemics
of Cardiovascular Diseaseof Cardiovascular Disease

Two new epidemics of cardiovascular 
disease are emerging: Heart failure anddisease are emerging:  Heart failure and 
atrial fibrillation.  Hospital admissions for 
heart failure have climbed steadily soheart failure have climbed steadily, so 
that this condition has become the single 
most frequent cause of hospitalization inmost frequent cause of hospitalization in 
persons 65 years of age and older.

CP1140273-
13
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Mortality After Diagnosis of Heart FailureMortality After Diagnosis of Heart Failure
Olmsted County, MN
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Roger et al:  JAMA 292:344, 2004Roger et al:  JAMA 292:344, 2004



Temporal Trends in Mortality After Diagnosis of Heart 
F il b S

Temporal Trends in Mortality After Diagnosis of Heart 
F il b SFailure by SexFailure by Sex
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Temporal Trends in Age-Adjusted Incidence of Temporal Trends in Age-Adjusted Incidence of 
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ConclusionsConclusionsConclusions
Over the past 2 decades, in the community

Conclusions
Over the past 2 decades, in the community

• MI trends: incidence stable and outcomes improving 
(although not enough) 

• MI trends: incidence stable and outcomes improving 
(although not enough) 

• HF trends: incidence stable and survival improving, leading 
to more hospital admissions 

• HF trends: incidence stable and survival improving, leading 
to more hospital admissions 

• The mortality of heart failure remains quite high, 
improved less among women and the elderly 

• The mortality of heart failure remains quite high, 
improved less among women and the elderly 

• The HF epidemic is fueled largely by hospital admissions

• Coronary disease trends do not fully explain HF trends work needed to

• The HF epidemic is fueled largely by hospital admissions

• Coronary disease trends do not fully explain HF trends work needed toCoronary disease trends do not fully explain HF trends, work needed to 
understand determinants of HF in the population

• Adverse trends in obesity, diabetes and hypertension likely play a role 

Coronary disease trends do not fully explain HF trends, work needed to 
understand determinants of HF in the population

• Adverse trends in obesity, diabetes and hypertension likely play a role y, yp y p y
and delineate preventive opportunities

• Urgent need for the study of diverse populations

y, yp y p y
and delineate preventive opportunities

• Urgent need for the study of diverse populations

CP1053938-12

g y p pg y p p



It’s quite extraordinary 
to see an epidemic…in 
retreatretreat.

Rochester Post Bulletin, Sept 30, 2003Rochester Post Bulletin, Sept 30, 2003
CP1127918-3

Rochester Post Bulletin, Sept 30, 2003Rochester Post Bulletin, Sept 30, 2003



Experts say far more 
people are surviving or 
preventing heart attackspreventing heart attacks 
today because of y
healthier lifestyles and 
advances in drug and 
medical technologymedical technology.

Rochester Post Bulletin, Sept 30, 2003Rochester Post Bulletin, Sept 30, 2003
CP1127918-2

Rochester Post Bulletin, Sept 30, 2003Rochester Post Bulletin, Sept 30, 2003





Age-Adjusted Angiography Utilization Age-Adjusted Angiography Utilization 
RatesRates
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Age-Adjusted Incidence RatesAge-Adjusted Incidence Rates
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Age- and Sex-Specific 
R l ti Ri k f I id t CHD

Age- and Sex-Specific 
R l ti Ri k f I id t CHDRelative Risks for Incident CHDRelative Risks for Incident CHD
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Age-Adjusted Angiography Utilization Age-Adjusted Angiography Utilization 
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Age-Adjusted Incidence RatesAge-Adjusted Incidence Rates
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Trends in CV DiseaseTrends in CV DiseaseTrends in CV DiseaseTrends in CV Disease
E id i l O f D diE id i l O f D diEpidemiology: Occurrence of Dx according to 

time, place, person
Epidemiology: Occurrence of Dx according to 

time, place, person

IssuesIssues
What is a trend?
What components of trends can we measure? 
What are the weaknesses/strengths of data?What are the weaknesses/strengths of data? 
What period, population or location is of interest p p p

and why? 
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Emergence of New Epidemics
of Cardiovascular Diseaseof Cardiovascular Disease

Two new epidemics of cardiovascular disease 
are emerging: Heart failure and atrialare emerging:  Heart failure and atrial 
fibrillation.  Hospital admissions for heart 
failure have climbed steadily, so that thisfailure have climbed steadily, so that this 
condition has become the single most frequent 
cause of hospitalization in persons 65 years ofcause of hospitalization in persons 65 years of 
age and older.

CP1140273-
13
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Shift of the burden ofShift of the burden ofShift of the burden of 
MI towards

Shift of the burden of 
MI towardsMI towardsMI towards

•Elderly•Elderly
•Women•WomenWomen
•Non Caucasians
Women

•Non Caucasians•Non Caucasians•Non Caucasians





Gender differences in cardiac care 

Th Y tl S dTh Y tl S dThe Yentl SyndromeThe Yentl Syndrome

CP1142038-6
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"If a woman doesn't think she can have "If a woman doesn't think she can have 
heart disease notes Dr George Sopko ofheart disease notes Dr George Sopko of
"If a woman doesn't think she can have "If a woman doesn't think she can have 
heart disease notes Dr George Sopko ofheart disease notes Dr George Sopko ofheart disease, notes Dr. George Sopko of heart disease, notes Dr. George Sopko of 
the NHLBI, she's not going to interpret the NHLBI, she's not going to interpret 
h t h t dih t h t di ifif

heart disease, notes Dr. George Sopko of heart disease, notes Dr. George Sopko of 
the NHLBI, she's not going to interpret the NHLBI, she's not going to interpret 
h t h t dih t h t di ififher symptoms as heart disease her symptoms as heart disease –– even if even if 
her symptoms are the same as a man's."her symptoms are the same as a man's."
her symptoms as heart disease her symptoms as heart disease –– even if even if 
her symptoms are the same as a man's."her symptoms are the same as a man's."yyyy

CP1110520-2



Prevalence of CADPrevalence of CADPrevalence of CAD 
Regression analysis-1994 vs 79
Prevalence of CAD 
Regression analysis-1994 vs 79

OR 95% CI
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Age 40 0.43 0.24-0.80

Age 60 0 62 0 45-0 87Age 60 0.62 0.45-0.87

Age 80 0.89 0.89-1.23
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