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Diagnosis of HFPEF

McMurray et al: ESC Guidelines EHJ 2012



CHARM 
Added

CHARM
Preserved

CHARM Programme
3 component trials (N=7601) comparing candesartan 
to placebo in patients with symptomatic heart failure

CHARM
Alternative

n=2548

LVEF 40%
ACE inhibitor 

treated

n=3025

LVEF >40%
ACE inhibitor 

treated/not treated

Primary outcome for each trial: CV death or CHF hospitalization

n=2028

LVEF 40%
ACE inhibitor 

intolerant

Pfeffer et al Lancet 2003



Baseline characteristics 

Mean age (years) 67 64 67 66

Women (%) 32 21 40 32

NYHA class (%)
II 48 24 60 45
III 49 73 38 52
IV 3 3 2 3

Mean LVEF 30 28 54 39

Medical history (%)
myocardial infarction 61 56 44 53
diabetes 27 30 28 28
hypertension 50 48 64 55
atrial fibrillation 25 26 29 27

Alternative Added Preserved Overall
n=2028 n=2548 n=3023 n=7599

Pfeffer et al Lancet 2003



CHF Signs, Symptoms and 
Radiographic Findings
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CHARM: Minnesota Living With Heart Failure and LVEF
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Euroheart Failure
Distribution of ejection fraction

Left Ventricular Ejection Fraction (%)
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11,015 patients in 115 hospitals in 24 countries



Systolic HF & HFPHF in the Community
(Olmsted County, Minn)

• Surveillance HF patients in Olmsted County   2003-
2005 (hospital and outpatient clinic)

• 556 patients – echo & 6 month mortality

EF %Population Diastolic Dysfunction

EF ≥ .50             55% 79%

EF < .50             45% 83%

HFpEF – over half of HF in the community

DD present in ~ 80%, whether EF ≥ or < .50

Bursi, JAMA 2006;296:2209



Incidence

Senni M et al, Circulation 1998

• All patients with onset of heart failure 1991 in Olmsted County, 

Minnesota- Population 102 000

• 216 patients identified (annual incidence 0.2%)
• 137 (63%) had a recent echocardiographic assessment of LVEF 
• 54 (39%) had PSF and no valve disease.





Incidence, Bromley Heart study

• Population 292000 in Bromley, South London, UK

• All local primary care physicians were asked to refer 
new cases of CHF  to a special clinic; 

• All local patients admitted to hospital with CHF 
were also identified. 

• Of the 332 new cases of CHF detected between 
February 1996 and April 1997, 310 (93%) had an 
echocardiogram: (annual incidence 0.1%)

• 16% of patients were found to have PEF

Cowie et al EHJ 2002



Incidence discrepancies

• Only 63 % in Olmstead study had echocardiograms

while 93% in Bromley study

• Diagnostic criteria differed.

• Around 20% of Bromley patients included after an 
acute MI

• About 60% of Bromley patients recruited during
hospitalization which may bias towards systolic
dysfunction





Prevalence

Hogg et al JACC 2004



Prevalence in Olmstead County, Mn

• Population 106 000

• Prevalence of any diagnosis of CHF 2.6%

• Of these 41% had a and LVEF>50%

• Validated diagnosis of CHF 2.2% and of these

LVEF >50% in 44%

Redfield et al JAMA 2003



HFPEF - Inconsistancies in Prevalence

• Diagnostic criteria varies

• Comorbidities e.g. diabetes and obesitiy included, 
excluded or separately specified

• Age mix important

• Inclusion of community vs. Hospital based registries



Prognosis
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Survival: HF↓EF & HFPEF
Olmsted County

Survival (%)

Months
No. at risk 307 264 223 210 165 151 107
(observed cohort)

No. at risk 247 213 182 161 145 114 85
(observed cohort)

Expected

Observed

P<0.001

HFpEF
HF EF <50%

Owan et al, NEJM 2006;355:251





CONSORT diagram MAGGIC



MAGGIC: HFREF and HFPEF



Prognosis

Circulation. 2011;124:1811-1818



ALLHAT
All-cause mortality following new onset

diagnosis of HF
• Participants were at least 55 years of age, with a systolic blood 

pressure of 140 mm Hg or higher and/or a diastolic blood pressure 
of 90 mm Hg or higher, and/or were taking antihypertensive 
medication (3 drugs) and had at least 1 additional CHD risk factor 
(including preexisting cardiovascular and/or cerebrovascular 
disease). 

• Individuals with a history of symptomatic HF or left ventricular EF 
35% were excluded 

• Treatment part ended March 2002.
• Posttrial follow-up mortality through 2006 was obtained on 

participants who developed new-onset HF during the randomized 
(in-trial) phase of ALLHAT. 

• Mean follow-up for the entire period was 8.9 years. 
• Of 1761 participants with incident HF in-trial, 1348 died.



ALLHAT
All-cause mortality following new onset

diagnosis of HF

Piller et al: Circulation 2011



Prognosis after diagnosis of HF

Piller et al: Circulation 2011



5 year survival after diagnosis of HF by
LV systolic function

Modified after Piller et al: Circulation 2011



HF with Preserved EF
Summary - Epidemiology

• Diagnostic criteria varies and influence estimates

• In the community, HF with preserved EF is as 
common as HF with systolic dysfuntion

• Prevalence is around 1%

• Incidence uncertain but around 0.1%/year

• Short term (1-3 years) prognosis better than HFREF

• Long term (>5 years) prognosis may be as poor as in 
HFREF



HFPEF

Management



HFPEF ESC Guidelines 2012

• No treatment has yet been shown, convincingly, to 
reduce morbidity and mortality in patients with HF-
PEF. 

• Diuretics are used to control sodium and water 
retention and relieve breathlessness and oedema as 
in HF-REF.

McMurray et al: ESC Guidelines EHJ 2012



HFPEF Therapy: general measures

• Optimize hypertension therapy
• Lowest diuretic dose to relieve fluid excess 
• Avoid HR extremes (chronotropic failure or rapid atrial fib)
• Beware co-morbidities e.g. sleep apnea, anemia, thyroid 

dysfunction
• Weight loss
• Exercise training



Beta-Blockers in HFPEF

v. Veldhuisen, McMurray  EJHF 2013



Number of patients at risk

Placebo 1509 1331 1208 730 173

Candesartan 1514 1362 1241 749 169
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MAGGIC risk score



JAMA 2013;308:2108





Survival by treatment with a RAS-antagonist





Future



Treatment Of Preserved Cardiac 
function heart failure with an 

Aldosterone anTagonist

Aldosterone antagonist for HF-PEF?



• Hypothesis: Spironolactone will reduce morbidity and 
mortality in mild HF and preserved LV function 

• Population: 4500 patients >50 yrs with NYHA II HF (and 
admission or elevated BNP), EF ≥45%

• Intervention: Spironolactone (15-45 mg) vs placebo

• Primary endpoint: CV death, RCA,
HF hospitalisation

• Status: Recruitment ended Jan 31, 2012

TOPCAT





Summary

• HFPEF is a serious syndrome which is as incapaciting
as HFREF

• More common in women

• Short term prognosis better than in HFREF

• Long-term (>5 years) prognosis may be as bad as in 
HFREF

• Manage co-morbidities

• The value of pharmacological therapy is uncertain.

• Treatment with an ACEI/ARB in recommended 
dosages and a beta-blocker seems reasonable


