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Previous definitionPrevious definition


 

Diastolic heart failureDiastolic heart failure



New definition = heart failure with New definition = heart failure with 
preserved ejection fraction preserved ejection fraction 


 

symptoms and signs of HFsymptoms and signs of HF


 
normal or near normal left ventricular normal or near normal left ventricular 
systolic functionsystolic function


 

evidence of diastolic dysfunction (evidence of diastolic dysfunction (egeg, , 
abnormal left ventricular filling and abnormal left ventricular filling and 
elevated filling pressures) elevated filling pressures) 



DefinitionDefinition



Prevalence of HF in Cross-sectional Population 
Echo-studies and Proportion of Pts with Preserved LVEF

McMurray and Pfeffer.
Lancet 2005; 365:1877-89



Prevalence of HF 
with Preserved

 
LVEF

Owan, et al. N Engl
 

J Med 2006;355:251-9

All

 

consecutive

 

patients

 

hospitalized

 

with

 

decompensated

 

HF at

 

Mayo

 

Clinic

 

Hospitals, from

 

1987 through

 

2001

 
were studied. A total

 

of

 

6076 patients

 

with

 

HF were

 

discharged

 

over

 

the

 

15-year

 

period;
data

 

on

 

LVEF

 

were

 

available

 

for

 

4596 of

 

these

 

patients

 

(76 percent). Of

 

these, 53 %

 

had

 

a reduced

 

LVEF

 

and

 
47 %t had

 

a preserved

 

LVEF.

 

Secular

 

trends

 

in

 

type

 

of

 

HF, associated

 

CV disease, and

 

survival

 

were

 

defined.



PATHOPHYSIOLOGYPATHOPHYSIOLOGY



PATHOPHYSIOLOGYPATHOPHYSIOLOGY



PATHOPHYSIOLOGYPATHOPHYSIOLOGY



PATHOPHYSIOLOGYPATHOPHYSIOLOGY



Differential diagnosisDifferential diagnosis




 

all forms of HF are hybrids, showing all forms of HF are hybrids, showing 
both systolic and diastolic both systolic and diastolic 
abnormalities in varying proportionsabnormalities in varying proportions

De Keulenaer, et al. Circulation 2011



The Problem of the Intermediate The Problem of the Intermediate 
Group (EF 40% to 50%)Group (EF 40% to 50%)

Is it part of the HF with reduced ejection Is it part of the HF with reduced ejection 
fraction subgroup?fraction subgroup?

OrOr

closes the gap in a continuous diseasecloses the gap in a continuous disease
spectrum of overlapping phenotypesspectrum of overlapping phenotypes



Comparison of Comparison of HFpEFHFpEF with HF with with HF with 
impaired EFimpaired EF



OutcomeOutcome ofof HeartHeart FailureFailure withwith PreservedPreserved EjectionEjection FractionFraction inin a a PopulationPopulation--BasedBased 
StudyStudy N N EnglEngl J J MedMed 2006; 355:2602006; 355:260--269269



Diagnostic algorithmDiagnostic algorithm



Secular Trends in Survival among Patients with HF 
and Preserved or Reduced LVEF

Owan, et al. N Engl
 

J Med 2006;355:251-9



EnrollmentEnrollment criteriacriteria



Mode of Death Distribution in IMode of Death Distribution in I--Preserve Preserve 
Compared With Previous Compared With Previous RCTsRCTs 
ZileZile, M. R. et al. Circulation 2010;121:1393, M. R. et al. Circulation 2010;121:1393--14051405



TreatmentTreatment

ToTo datedate, , resultsresults fromfrom existingexisting clinicalclinical trialstrials ofof 
HFHF--PEF PEF havehave beenbeen largelylargely inconclusiveinconclusive, , andand 
treatmentstreatments thatthat havehave beenbeen shownshown toto reducereduce 
morbiditymorbidity andand mortalitymortality inin patientspatients withwith HFHF-- 
REF REF showedshowed eithereither nono oror onlyonly marginalmarginal 
benefitsbenefits inin patientspatients withwith HFHF--PEFPEF




 

WhatWhat shouldshould wewe dodo inin thethe 
lightlight ofof thethe uncertaintyuncertainty??



General principlesGeneral principles —— Guidelines for treatment of patients with Guidelines for treatment of patients with 
DHF were published in 2005 by the ACC/AHA task force on DHF were published in 2005 by the ACC/AHA task force on 
chronic HFchronic HF

Control of systolic and diastolic Control of systolic and diastolic hypertensionhypertension
Control of ventricular rate in patients with Control of ventricular rate in patients with atrial fibrillationatrial fibrillation
Control of Control of pulmonary congestion and peripheral edemapulmonary congestion and peripheral edema with with 
diureticsdiuretics
Coronary revascularization in patients with Coronary revascularization in patients with CHDCHD in whom in whom 
ischemia is judged to have an adverse effect on diastolic ischemia is judged to have an adverse effect on diastolic 
functionfunction
Pneumococcal Pneumococcal vaccinationvaccination and annual influenza vaccination and annual influenza vaccination 
are recommended for all patients with heart failureare recommended for all patients with heart failure



Choice of medicationsChoice of medications

The choice of medications in patients with The choice of medications in patients with 
diastolic dysfunction is determined by two diastolic dysfunction is determined by two 
factors:factors:

Treatment of specific Treatment of specific underlying processesunderlying processes such as such as 
hypertension or symptomatic CHDhypertension or symptomatic CHD

The possibly beneficial effect of the drug on the The possibly beneficial effect of the drug on the 
pathophysiology of DHFpathophysiology of DHF

Caution: Caution: excessiveexcessive preloadpreload reductionreduction



AntihypertensiveAntihypertensive therapytherapy 

RegressionRegression ofof leftleft ventricularventricular hypertrophyhypertrophy 

((AmAm J J MedMed 2003; 115:412003; 115:41))



Copyright ©2010 American Heart Association

Zile, M. R. et al. Circulation 2010;121:1393-1405

Cumulative incidence of all cause mortality rate in I-Preserve patients treated with placebo vs

 
irbesartan



ChronicChronic AAtrial trial FFibrillationibrillation


 

loss of loss of atrial atrial contractioncontraction


 
shorteningshortening thethe timetime ofof diastolediastole
restorationrestoration andand maintenancemaintenance ofof sinussinus 
rhythmrhythm
raterate controlcontrol ((BetaBeta blockersblockers,, calciumcalcium 
channelchannel blockersblockers))
anticoagulatioanticoagulationn



AntiischemicAntiischemic therapytherapy


 

IschemiaIschemia cancan resultresult fromfrom CHD CHD andand//oror 
LVH  LVH  ((betabeta blockersblockers, , calciumcalcium channelchannel 
blockersblockers, n, nitratesitrates))


 

RevascularizationRevascularization



TreatmentTreatment



A large NIH‐funded, randomized, placebo‐controlled trial 
 that is currently ongoing in patients with HF and preserved 

 LV function.

Preliminary results show:
‐

 
Increase in exercise capacity

‐
 

Improvement in arterial stiffness

in the sildenafil group

PDE‐5 Inhibition to Improve Clinical Status 
and Exercise Capacity in Diastolic Heart Failure: 

the RELAX trial



Effect on mortalityEffect on mortality

Holland et al. JACC 2011



Effect on exercise capacityEffect on exercise capacity

Holland et al. JACC 2011



Effect on diastolic functionEffect on diastolic function

Holland et al. JACC 2011



Conclusions Conclusions 


 

HFpEFHFpEF is a frequent clinical entity and should not be overlooked is a frequent clinical entity and should not be overlooked 
especially in specific populationsespecially in specific populations



 

Pure diastolic heart failure does not exist, systolic and diastoPure diastolic heart failure does not exist, systolic and diastolic lic 
abnormalities coexistabnormalities coexist



 

Treatment should target the underlying diseaseTreatment should target the underlying disease



 

In contrast to HFREF, the prognosis of HFNEF failed to improve In contrast to HFREF, the prognosis of HFNEF failed to improve 
over the last 3 decades, despite similar use of over the last 3 decades, despite similar use of ACEIsACEIs, , ARBsARBs, and , and 
betabeta--blockers in both conditionsblockers in both conditions



 

MetaMeta--analysis of drug trials in analysis of drug trials in HFpEFHFpEF reveals significant reveals significant 
improvement in symptomatic status measured by exercise capacity improvement in symptomatic status measured by exercise capacity 
in the absence of changes in diastolic function or mortality benin the absence of changes in diastolic function or mortality benefitsefits



 

Further research is needed in order to find new compounds based Further research is needed in order to find new compounds based 
on the pathophysiology of the diseaseon the pathophysiology of the disease




 

RandomisedRandomised controlledcontrolled trialstrials 
ofof HFHF--PEFPEF



(A) Kaplan–Meier curves showing time to first occurrence of the primary endpoint, all-cause 
mortality or unplanned heart failure related hospitalization, for the entire duration of the 

study.

Cleland J G et al. Eur Heart J 2006;27:2338-2345



YusufYusuf S, S, PfefferPfeffer MA, MA, SwedbergSwedberg K, K, GrangerGranger CB, CB, HeldHeld P, P, McMurrayMcMurray 
JJ, JJ, etet alal. . EffectsEffects ofof candesartancandesartan inin patientspatients withwith chronicchronic heartheart 
failurefailure andand preservedpreserved leftleft--ventricularventricular ejectionejection fractionfraction: : thethe 
CHARMCHARM--PreservedPreserved TrialTrial. Lancet2003;362:777. Lancet2003;362:777--8181

candesartancandesartan in in HFHF--PEF PEF andand anan ejectionejection 
fractionfraction ofof >40%>40%


 

comparedcompared withwith placeboplacebo diddid notnot reducereduce thethe 
compositecomposite outcomeoutcome ofof cardiovascularcardiovascular deathdeath 
oror admissionadmission toto hospitalhospital forfor heartheart failurefailure 
(0.89; 0.77 (0.89; 0.77 toto 1.03)1.03)


 

lessless worseningworsening ofof symptomssymptoms ofof heartheart failurefailure



MassieMassie BM, BM, CarsonCarson PE, PE, McMurrayMcMurray JJ, JJ, KomajdaKomajda M, M, McKelvieMcKelvie R, R, ZileZile MR, MR, etet 
alal. . IrbesartanIrbesartan inin patientspatients withwith heartheart failurefailure andand preservedpreserved ejectionejection 
fractionfraction. N . N EnglEngl J Med2008;359:2456J Med2008;359:2456--67.67.

irbesartanirbesartan in in HFHF--PEF PEF andand anan ejectionejection 
fractionfraction ofof ≥≥45%45%


 

comparedcompared withwith placeboplacebo diddid notnot reducereduce 
thethe compositecomposite outcomeoutcome ofof allall causecause 
deathdeath oror admissionadmission toto hospitalhospital forfor 
cardiovascularcardiovascular causescauses ((hazardhazard ratioratio 
0.95; 0.86 0.95; 0.86 toto 1.05)1.05)

http://www.bmj.com/cgi/ijlink?linkType=ABST&journalCode=nejm&resid=359/23/2456


Copyright ©2010 American Heart Association

Zile, M. R. et al. Circulation 2010;121:1393-1405

Cumulative incidence of all cause mortality rate in I-Preserve patients treated with placebo vs

 
irbesartan



AhmedAhmed A, A, RichRich MW, MW, FlegFleg JL, JL, ZileZile MR, MR, YoungYoung JB, JB, KitzmanKitzman DW, DW, etet alal. . 
EffectsEffects ofof digoxindigoxin onon morbiditymorbidity andand mortalitymortality inin diastolicdiastolic heartheart failurefailure: : 
thethe ancillaryancillary digitalisdigitalis investigationinvestigation groupgroup trialtrial. . 

Circulation2006;114:397Circulation2006;114:397--403.403.

DigitalisDigitalis in in HFHF--PEF PEF andand anan ejectionejection 
fractionfraction ofof >45%>45%


 

comparedcompared withwith placeboplacebo diddid notnot reducereduce 
thethe compositecomposite outcomeoutcome ofof deathdeath fromfrom 
heartheart failurefailure andand admissionadmission toto hospitalhospital 
(0.82; 0.63 (0.82; 0.63 toto 1.07) 1.07) oror admissionadmission toto 
hospitalhospital alonealone forfor worseningworsening heartheart 
failurefailure (0.79; 0.59 (0.79; 0.59 toto 1.041.04



FlatherFlather MD, MD, ShibataShibata MC, MC, CoatsCoats AJ, AJ, VanVan VeldhuisenVeldhuisen DJ, DJ, ParkhomenkoParkhomenko A, A, 
BorbolaBorbola J, J, etet alal. . RandomizedRandomized trialtrial toto determinedetermine thethe effecteffect ofof nebivololnebivolol 
onon mortalitymortality andand cardiovascularcardiovascular hospitalhospital admissionadmission inin elderlyelderly patientspatients 
withwith heartheart failurefailure (SENIORS). (SENIORS). EurEur HeartHeart J2005;26:215J2005;26:215--25.25.

nebivololnebivolol in in elderlyelderly patientspatients withwith anan 
ejectionejection fractionfraction ofof >35% >35% 


 

comparedcompared toto placeboplacebo diddid notnot reducereduce 
thethe compositecomposite outcomeoutcome ofof allall causecause 
deathdeath oror admissionadmission toto hospitalhospital forfor 
cardiovascularcardiovascular causescauses ((hazardhazard ratioratio 
0.82; 0.63 0.82; 0.63 toto 1.05)1.05)



OTHER DRUGS IN HFPEFOTHER DRUGS IN HFPEF



 
NoNo largelarge trialtrial hashas yetyet evaluatedevaluated thethe rolerole ofof 
aldosteronealdosterone antagonistsantagonists, , directdirect vasodilatorsvasodilators, , 
calciumcalcium channelchannel blockersblockers, , antiarrhythmicsantiarrhythmics, , 
antiplateletsantiplatelets, , anticoagulantsanticoagulants, , cardiaccardiac 
resynchronizationresynchronization treatmentstreatments, , oror implantableimplantable 
cardiovertercardioverter defibrillatorsdefibrillators inin patientspatients withwith HFHF--PEF.PEF.



 
A A multicentremulticentre, , internationalinternational, , randomisedrandomised, , doubledouble 
blindblind placeboplacebo controlledcontrolled trialtrial ofof aldosteronealdosterone 
antagonistantagonist treatmenttreatment ((thethe TOPCAT TOPCAT trialtrial, , 
www.topcatstudy.comwww.topcatstudy.com//) ) isis underunder wayway

http://www.topcatstudy.com/
http://www.topcatstudy.com/
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