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““Diastolic Heart Failure: Diastolic Heart Failure: 
Miles to Go Before We Sleep”Miles to Go Before We Sleep”

““Patients with diastolic heart failure likely Patients with diastolic heart failure likely 
represent the represent the largest grouplargest group of patients with of patients with 
a cardiovascular disorder of substantial a cardiovascular disorder of substantial 
public health impact who have not been public health impact who have not been 
systematically studied.”systematically studied.”

Lynne W. StevensonLynne W. Stevenson

Am J Med, 2000Am J Med, 2000



HeartHeart FailureFailure withwith PreservedPreserved SystolicSystolic FunctionFunction
or or 

DiastolicDiastolic HeartHeart Failure Failure 

““HeartHeart FailureFailure withwith PreservedPreserved SystolicSystolic FunctionFunction isis a a descriptivedescriptive
approachapproach thatthat makesmakes no no assumptionsassumptions aboutabout ourour
knowledgeknowledge aboutabout the the pathophysiologypathophysiology of of thisthis disorderdisorder” ” 
((BurkoffBurkoff D, D, MaurerMaurer MS, MS, PackerPacker M.M. CirculationCirculation 2003)2003)

““The The predominantpredominant pathophysiologicalpathophysiological causecause
of of heartheart failurefailure in in thesethese patientspatients isis abnormal abnormal 
diastolicdiastolic functionfunction. . ThereforeTherefore, , isis appropriate appropriate 
toto useuse the the termterm ““DiastolicDiastolic HeartHeart FailureFailure””
toto describedescribe the the abnormalitiesabnormalities in in thesethese patientspatients””
((ZileZile MR, MR, BaicuBaicu CF, CF, GaashGaash WH.WH. NEJM 2004)NEJM 2004)
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Prevalence of DHF among patients with CHF

REFERRAL STUDIES

13

74

Mean prevalence = 42.6%

46



Prevalence of DHF
Studies were limited by:

• Referral bias 

• Small number of patients

• Outpatients and/or hospitalized patients

• Different range of age of the populations

• Variable definitions of HF 

• EF evaluation: percentage of total population, 
timing, normal cut-off, imaging modalities and
methods



Community Studies
Community based setting (population based 
cohort): Framingham, Olmsted, Göteborg, 
Rotterdam, Glasgow, Finnish

Characteristics:

• Free of referral bias (etiology, ie HCM, DCM, 
CAD, etc; HF severity and prognosis)

• Study captures a population living in a given
area



PrevalencePrevalence of DHF in the communityof DHF in the community
Author-year Study #pts Age 

range
CHF criteria Normal 

EF (SF)
Prevalence

of DHF
among HF

Population
prevalence 

of DHF

Kupari M
1997

Helsinky 
Ageing 
Study

501 75-86 Helsinky (25%) 72% 4.2%

Mosterd A
1999

Rotterdam 
Study

5540 >55 Rotterdam (25%) 71% 2.8%

Yip GW
1999

Honk Kong all 
ages

Clinical dx 45% 66% NR

Devereux R
2000

Strong 
Heart 
Study

3638 45-74 Framingham 54% 53% 1.6%

Cortina A
2001

Asturia
Spain

391 >40 Framingham 50% 59% 2.9%

Hedberg P 
2001

Vasteras
Sweden

433 >75 Clinical dx 43% 46% 3.1%

Ceia F
2002

EPICA 
study

5434 >25 ESC 45% 40% 1.7%

Redfield M
2003

Olmsted 
County

2042 >45 Framingham 50% 44% 1.1%

Mean
56.4%
Mean
56.4%

Mean
2.5%

Mean
2.5%



July 2006

Prevalence of DHF among HF population  PrevalencePrevalence of DHF of DHF amongamong HF HF population  population  

referral 45%referralreferral 45%45%

community 55%communitycommunity 55%55%



Acute Diastolic HF in Registries

EF > 40%
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NL EF
51%

NL EF
51%Low EF

49%
Low EF

49%

Vasan et al. 
J Am Coll Cardiol

1999

Kitzman et al.
Am J Cardiol

2001

NL EF
55%

NL EF
55%Low EF

45%
Low EF

45%

43%
EF>50%57%

EF<50%

Diastolic Heart 
Failure in the 
Community:
Incident cases

Senni et al.
Circulation

1998



Age distribution in patients with CHFAge distribution in patients with CHFAge distribution in patients with CHF

Senni et al. Circulation 1998Senni et al. Circulation 1998
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%%

Age, yrAge, yr
EF < 50%EF < 50%

Mean age 74.2±13.3Mean age 74.2±13.3 Mean age 77.8±11.6Mean age 77.8±11.6
EF > 50%EF > 50%



Diastolic and Systolic HF:
Better Prognosis

Diastolic and Systolic HF:
Better Prognosis

AhmedAhmed A A etet al. al. AmAm HeartHeart J 2002J 2002

SmithSmith GL GL etet al. JACC 2003al. JACC 2003



DiastolicDiastolic HF and HF and SystolicSystolic HF:HF:
SimilarSimilar PrognosisPrognosis

Kupari Kupari M M etet al. J al. J Intern MedIntern Med 19971997



Diastolic HF and Systolic HF:
Worst Prognosis

(n = 2.258)

Varadarajan P et al. J Cardiac Fail,  2003



Why so different results?

• Age of patients: different prognosis of DHF in elderly pts?
• Number of patients enrolled
• Choice of diagnostic criteria for CHF (enrolled pts with

diagnosis of DHF without cardiac symptoms)
• Type of population studied (hospitalized, out-pts, echo lab, 
population-based)

• Incident or recurrent CHF 
• EF evaluation: percentage of total population, timing,
normal cut-off, methods

• Racial differences



All ages
Population size (# 4596)
High specific criteria
(Framingham)
Hospitalized
Correct EF assessment

All ages
Population size (# 4596)
High specific criteria
(Framingham)
Hospitalized
Correct EF assessment

> 65 yo: HR 0.97, p = 0.06> 65 yo: HR 0.97, p = 0.06

Owan ET et al. NEJM July 2006Owan ET et al. NEJM July 2006



Senni MSenni M etet al. al. CirculationCirculation, 1998, 1998

Incident casesIncident cases

… from the same point in 
the evolution of the disease.
… from the same point in 
the evolution of the disease.

LIMITATION:
No study has assessed the
cause of death in these 
elderly patients.

LIMITATION:LIMITATION:
No No study has assessedstudy has assessed thethe
cause of cause of death death in in these these 
elderly patientselderly patients..

BathiaBathia RS RS etet al. NEJM, 2006al. NEJM, 2006

P=0.07



Outcomes of Patients with Systolic Outcomes of Patients with Systolic 
and Diastolic Heart Failureand Diastolic Heart Failure

SHF (EF<40%)
(N=1570)

112 (7.1%)
400 (25.3%)

73 (4.9%)
240 (16.1%)

DHF (EF>50%)
(N=880)

47 (5.3%)
195 (22.2%)

38 (4.5%)
114 (13.5)

30-D mortality
1-Yr mortality
30-D readmis. for HF
1-Yr readmis. for HF

p

0.08 
0.07
0.66
0.09

Bhatia RS et al. NEJM, July 2006 



TEMPORAL TRENDS IN SURVIVALTEMPORAL TRENDS IN SURVIVAL

Hospitalized patientsHospitalized patients

P=0.227P=0.227

Normal LVEF

1991- 96
1997- 99
2000- 01

P=0.040P=0.040

Depressed LVEF

1991- 96
1997- 99
2000- 01

Shamagian LG et al. Eur Heart J 2005Shamagian LG et al. Eur Heart J 2005



TEMPORAL TRENDS IN SURVIVALTEMPORAL TRENDS IN SURVIVAL

Hospitalized patientsHospitalized patients

SystolicSystolic HF (FE<50%)HF (FE<50%) DiastolicDiastolic HF (FEHF (FE>>50%)50%)

Owan ET et al. NEJM July 2006Owan ET et al. NEJM July 2006



Outpatients Outpatients 
TEMPORAL TRENDS IN SURVIVALTEMPORAL TRENDS IN SURVIVAL

The The ItalianItalian Network on Network on CongestiveCongestive HeartHeart FailureFailure (IN(IN--CHF)CHF)

Systolic HF (FE<40%)SystolicSystolic HF (FE<40%)HF (FE<40%)
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P<0.02P<0.02

Senni M et al.: Eur J Heart Fail (Suppl) 2006Senni M et al.: Eur J Heart Fail (Suppl) 2006
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TEMPORAL TRENDS IN THE PREVALENCETEMPORAL TRENDS IN THE PREVALENCE

Owan ET et al. NEJM 2006Owan ET et al. NEJM 2006



Secular Trends in the 
prevalence of DHF

Secular Trends in the 
prevalence of DHF

1987-199119871987--19911991 1992-199619921992--19961996 1997-200119971997--20012001
000

202020

404040

606060

808080

100100100

YearYearYear

%%%

Data from Owan ET et al. NEJM 2006Data from Owan ET et al. NEJM 2006

595959 585858 585858

CAD         0.73CAD         0.73CAD         0.73

p<0.001p<0.001

383838 474747 545454

CVdiseases    pCVdiseases    p

HTN <0.001HTNHTN <0.001<0.001

AF <0.001 AF AF <0.001 <0.001 

DM <0.001DM DM <0.001<0.001

535353

636363

484848

323232 363636333333

292929

414141

Increased awareness of DHF in recent years.Increased awareness of DHF in recent years.



How Can We Decrease the 
Prevalence of DHF?

How Can We Decrease the 
Prevalence of DHF?

SurvivalSurvival

PopulationPopulation
demographicsdemographics

IncidenceIncidence DecreaseDecrease
HTN, AF, DMHTN, AF, DM


