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Syndrome is poorly describedSyndrome is poorly describedSyndrome is poorly describedSyndrome is poorly described

•Gaps of knowledge on key aspects of HF •Gaps of knowledge on key aspects of HF g y
including characteristics according to EF 
and diastolic function

g y
including characteristics according to EF 
and diastolic functionand diastolic function 

•Studies inconsistently assessed EF and 
and diastolic function 

•Studies inconsistently assessed EF and 
diastolic function, seldom with 
standardized techniques
diastolic function, seldom with 
standardized techniquesstandardized techniques

•Need for community studies to capture 
standardized techniques

•Need for community studies to capture 
“real life” experience“real life” experience



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



Assessing LV function Assessing LV function g
Doppler Echocardiography

g
Doppler Echocardiography

S li f iS li f i EFEF 0% d0% dSystolic function Systolic function EFEF≥≥50% preserved50% preserved
EF<50% reducedEF<50% reduced

DiastolicDiastolic
functionfunction



Systolic and Diastolic FunctionSystolic and Diastolic FunctionSystolic and Diastolic Function
556 patients with HF in the community
Systolic and Diastolic Function
556 patients with HF in the communityp yp y

EF ≥ 50% 55%EF ≥ 50% 55%EF ≥ 50% 55%EF ≥ 50% 55%EF ≥ 50% 55%EF ≥ 50% 55%
EF < 50% 45%EF < 50% 45%
EF ≥ 50% 55%EF ≥ 50% 55%
EF < 50% 45%EF < 50% 45%EF < 50% 45%EF < 50% 45%EF < 50% 45%EF < 50% 45%

Isolated DD (EF≥Isolated DD (EF≥5050% and DD)  % and DD)  4444%%Isolated DD (EF≥Isolated DD (EF≥5050% and DD)  % and DD)  4444%%(( ))(( ))

Bursi et al, JAMA 2006



Prevalence of Diastolic HFPrevalence of Diastolic HFPrevalence of Diastolic HF
HF with EF > 50%

Prevalence of Diastolic HF
HF with EF > 50%
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HF in the communityHF in the communityy
Bursi et al, JAMA 2006

y
Bursi et al, JAMA 2006

Overall
N= 556

EF≥50%
N=308

EF<50%
N=248

Age (yrs, mean±SD) 76±13 77±13 73±14 *
Men, % 50 43 58*

C biditComorbidity
Prior MI,% 43 36 50*
Smoking,% 62 58 67*
COPD,% 35 38 30
Conditions  ≥3,% 69 70 68
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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. Braunwald E, NEJM, 1997

CP1140273-
13



Hospital discharges for heart failureHospital discharges for heart failurep gp g
United States: 1979United States: 1979--20052005-- Source: NHDS, NCHS and NHLBISource: NHDS, NCHS and NHLBI
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Epidemic: Merriam-WebsterEpidemic: Merriam-WebsterEpidemic: Merriam WebsterEpidemic: Merriam Webster

•“An outbreak or product of sudden rapid 
spread growth a natural population

•“An outbreak or product of sudden rapid 
spread growth a natural populationspread, growth...a natural population 
suddenly and greatly enlarged.” 
spread, growth...a natural population 
suddenly and greatly enlarged.” 

•Can be due to increased incidence and/or 
i d i l

•Can be due to increased incidence and/or 
i d i lincreased survival.

I ti ti h t i th ti

increased survival.

I ti ti h t i th ti• Investigation: what is the respective 
responsibility of each of these factors in 

• Investigation: what is the respective 
responsibility of each of these factors in p y
the genesis of the HF epidemic? 

p y
the genesis of the HF epidemic? 



The Framingham Heart StudyThe Framingham Heart Study
Levy et al, NEJM 2002Levy et al, NEJM 2002Levy et al, NEJM 2002Levy et al, NEJM 2002



Incidence of HF in FraminghamIncidence of HF in FraminghamIncidence of HF in Framingham
Levy et al, NEJM Levy et al, NEJM 20022002

Incidence of HF in Framingham
Levy et al, NEJM Levy et al, NEJM 20022002y ,y ,y ,y ,
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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)



Incidence of Heart Failure in Olmsted CountyIncidence of Heart Failure in Olmsted County
JAMA 2004JAMA 2004
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What about survival?What about survival?What about survival?What about survival?



Mortality of HF in FraminghamMortality of HF in Framingham
Levy et al, NEJM Levy et al, NEJM 20022002Levy et al, NEJM Levy et al, NEJM 20022002
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Mortality of HF in Olmsted CountyMortality of HF in Olmsted CountyMortality of HF in Olmsted County
JAMA 2004

Mortality of HF in Olmsted County
JAMA 2004
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HF epidemicHF epidemicHF epidemic
Results of the Investigation

HF epidemic
Results of the InvestigationResults of the InvestigationResults of the Investigation

•Incidence mostly stable •Incidence mostly stable 
(among Caucasians)(among Caucasians)

•Survival improved •Survival improved p
•Prevalence increased

p
•Prevalence increasedPrevalence increasedPrevalence increased
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To understand the healthTo understand the healthTo understand the health 
care experience of patients
To understand the health 

care experience of patientscare experience of patients 
with HF over a lifetime we
care experience of patients 
with HF over a lifetime wewith HF over a lifetime, we 
need community studies

with HF over a lifetime, we 
need community studiesneed community studies 
with complete capture of 
need community studies 
with complete capture of p p

all health care events
p p

all health care events



Hospitalizations After HF DiagnosisHospitalizations After HF Diagnosis
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Hospitalizations In Year Prior to DeathHospitalizations In Year Prior to Death
1077 Olmsted County residents1077 Olmsted County residents
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Who gets hospitalizedWho gets hospitalizedWho gets hospitalized 
and re-hospitalized?

Who gets hospitalized 
and re-hospitalized?and re hospitalized?and re hospitalized?



Age (years) 
60 to <80

Age (years) 
60 to <80 1 34 (1 07 1 66)1 34 (1 07 1 66)

Hospitalization in Heart Failure
1,077 Olmsted County Residents

60 to <80
≥80

Male
EF ≥50%

60 to <80
≥80

Male
EF ≥50%

1.34 (1.07, 1.66)
1.21 (0.97, 1.50)
1.13 (1.00, 1.28)
1.10 (0.97, 1.25)

1.34 (1.07, 1.66)
1.21 (0.97, 1.50)
1.13 (1.00, 1.28)
1.10 (0.97, 1.25)

Hypertension
Diabetes mellitus
Current smoker
Prior MI

Hypertension
Diabetes mellitus
Current smoker
Prior MI

( , )
1.19 (1.04, 1.37)
1.58 (1.36, 1.84)
0.91 (0.76, 1.08)
1 05 (0 91 1 21)

( , )
1.19 (1.04, 1.37)
1.58 (1.36, 1.84)
0.91 (0.76, 1.08)
1 05 (0 91 1 21)Prior MI

COPD
Peripheral vascular disease
Cerebrovascular disease

Prior MI
COPD
Peripheral vascular disease
Cerebrovascular disease

1.05 (0.91, 1.21)
1.47 (1.27, 1.71)
1.26 (1.09, 1.45)
1.19 (1.03, 1.37)

1.05 (0.91, 1.21)
1.47 (1.27, 1.71)
1.26 (1.09, 1.45)
1.19 (1.03, 1.37)

BMI (kg/m2)
<20
20 to <25
25 t <30

BMI (kg/m2)
<20
20 to <25
25 t <30

( , )

1.03 (0.80, 1.33)
0.94 (0.81, 1.11)
0 97 (0 84 1 13)

( , )

1.03 (0.80, 1.33)
0.94 (0.81, 1.11)
0 97 (0 84 1 13)25 to <30

Anemia
Creatinine clearance (mL/min)

<30

25 to <30
Anemia
Creatinine clearance (mL/min)

<30

0.97 (0.84, 1.13)
1.26 (1.11, 1.43)

1.67 (1.30, 2.13)

0.97 (0.84, 1.13)
1.26 (1.11, 1.43)

1.67 (1.30, 2.13)30
30 to <60

Year of diagnosis
1992-1996
1997 2002

30
30 to <60

Year of diagnosis
1992-1996
1997 2002

1.67 (1.30, 2.13)
1.11 (0.97, 1.26)

1.05 (0.89, 1.24)
1 05 (0 88 1 26)

1.67 (1.30, 2.13)
1.11 (0.97, 1.26)

1.05 (0.89, 1.24)
1 05 (0 88 1 26)1997-2002

2002-2006
1997-2002
2002-2006

1.05 (0.88, 1.26)
1.00 (0.83, 1.19)
1.05 (0.88, 1.26)
1.00 (0.83, 1.19)

0 50 5 11 2 02 0

MORELESS

0.50.5 11 2.02.0
Hazard ratio (95% CI)Hazard ratio (95% CI) Dunlay et al:  JACC, Oct 2009Dunlay et al:  JACC, Oct 2009



What does it costWhat does it costWhat does it cost 
lif ti ?

What does it cost 
lif ti ?over a lifetime?over a lifetime?



Lifetime Total CostsLifetime Total CostsLifetime Total Costs
$101 million for 1054 patients

Lifetime Total Costs
$101 million for 1054 patients$101 million for 1054 patients$101 million for 1054 patients

Outpatient 23%

Mean $22 032
Inpatient 77%

Mean $73 762Mean $22,032 Mean $73,762

Dunlay et al, in press, Circ CVOQ



Lifetime Inpatient Costs (77% Total)
E&M 10%

Unclassified 1 5%

p ( )

Unclassified 1.5%

Pharmacy/ 
Procedures 

12%y
Facility 56%

(Room & Board

12%

Imaging 7%(Room & Board 
43%)

Imaging 7%

(Echo 1%)

Testing 13%

Dunlay et al, in press, Circ CVOQ



Lifetime Costs for Patients Living 3-4Lifetime Costs for Patients Living 3-4Lifetime Costs for Patients Living 3 4 
years after HF Diagnosis (n=95)

Lifetime Costs for Patients Living 3 4 
years after HF Diagnosis (n=95)
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What did we learn about hospitalizations What did we learn about hospitalizations p
in HF in the community?

p
in HF in the community?

•Hospitalizations common after HF 
diagnosis

•Hospitalizations common after HF 
diagnosisdiagnosis

•Most due to non-CV causes
diagnosis

•Most due to non-CV causesMost due to non CV causes
•Risk factors: COPD, diabetes, kidney 

Most due to non CV causes
•Risk factors: COPD, diabetes, kidney 

disease, anemia, male sex
•Hospitali ations acco nt for 77% of

disease, anemia, male sex
•Hospitali ations acco nt for 77% of•Hospitalizations account for 77% of 

lifetime costs of HF
•Hospitalizations account for 77% of 

lifetime costs of HF
•Costs higher at initial dx and EoL•Costs higher at initial dx and EoL



Hospital readmissionsHospital readmissionsHospital readmissionsHospital readmissions
• Health Care Reform: “… hospitals will receive 

bundled payments that cover not just the 
• Health Care Reform: “… hospitals will receive 

bundled payments that cover not just the 
hospitalization, but care for certain post-acute 
providers … and hospitals with high rates of 
hospitalization, but care for certain post-acute 
providers … and hospitals with high rates of 
readmission will be paid less if patients are 
re-admitted to…within the same 30-day 
readmission will be paid less if patients are 
re-admitted to…within the same 30-day 
period” (white house.gov)

• As most hospitalizations are due to non CV
period” (white house.gov)

• As most hospitalizations are due to non CVAs most hospitalizations are due to non CV
causes, interventions must go beyond the 
heart and focus on the patient!!!

As most hospitalizations are due to non CV
causes, interventions must go beyond the 
heart and focus on the patient!!!heart and focus…on the patient!!!

• End of life care must be addressed
heart and focus…on the patient!!!

• End of life care must be addressed




