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Much uncertainty exists around heart failure with a normal
ejection fraction, beginning with its diagnosis; there are no
clinical features that distinguish it from heart failure with
reduced ejection fraction.1 2 On echocardiography the filling
capacity of the left ventricle can at best be measured only
indirectly. Estimates of the prevalence of heart failure with a
normal ejection fraction and its prognosis vary. Doubt exists
about the clinical relevance of the diagnosis of heart failure with
a normal ejection fraction because no treatment to date has
substantially improved prognosis. Management is focused on
symptom reduction and blood pressure control.1 2

Our preferred term is heart failure with normal ejection fraction.
However the term is used interchangeably with “preserved
ejection fraction” or diastolic heart failure. These seem less
accurate because “preserved” suggests prior measurement of
the patient’s ejection fraction before the development of
symptoms, which is not generally the case. “Diastolic” heart
failure implies that systolic function is unaffected, which is
incorrect.

What is the evidence of the uncertainty?
How is heart failure with normal ejection
fraction diagnosed?
A diagnosis of heart failure requires a combination of clinical
features—such as breathlessness, fatigue, and ankle
oedema—together with a structural or functional abnormality
of the heart that impairs its ability to pump on
echocardiography.1 Pump failure is typically caused by reduced
contraction of the left ventricle, measured as a reduced ejection
fraction. Reduced ejection fraction is almost always
accompanied by impaired filling of the left ventricle, but in
some patients reduced filling dominates whereas the ejection

fraction is normal, and that is heart failure with normal ejection
fraction.
Heart failure with reduced ejection fraction is better understood:
it typically develops after myocardial infarction, when myocyte
loss results in left ventricle dilation and diminished contraction
(fig 1⇓).3 Heart failure with normal ejection fraction often
develops after longstanding hypertension.3 Compensatory left
ventricular hypertrophy leads to myocardial stiffening, with
reduced filling capacity of the normal sized or even small left
ventricle. This leaves a ventricle with an ejection fraction in the
normal range but a reduced stroke volume. Patients with heart
failure with normal ejection fraction may have particularly
bothersome symptoms during exercise.3

Misdiagnosis of mild disease is problematic
In the early stages, heart failure with normal ejection fraction
causing breathlessness (a key symptom of heart failure) may be
confused with chronic obstructive pulmonary disease (COPD),
obesity, or deconditioning.1 4 Fluid overload may be absent,
particularly in patients receiving diuretics for hypertension. This
may lead to underdiagnosis of heart failure with normal ejection
fraction. On the other hand, age related breathlessness is
common, which may cause overdiagnosis of heart failure with
normal ejection fraction.5-7

Debate about cut-off levels for natriuretic peptides
suggestive of heart failure
UK guidelines recommend that the diagnosis of heart failure is
ruled out in patients in primary care with B-type natriuretic
peptide (BNP) levels below 100 ng/L or N-terminal BNP
(NTproBNP) below 400 ng/L.2 Although, NTproBNP below
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What you need to know

• There is variation in the thresholds for diagnosing heart failure with a normal ejection fraction
• Treatment of heart failure with normal ejection fraction does not improve survival: however, offer symptom relief with diuretics and
treat hypertension and other comorbidities

• Further research is needed to characterise normal echocardiography in the ageing heart and to understand better the natural history
of heart failure with a normal ejection fraction

400 ng/L has a high negative predictive value (about 97%),
some of those with low levels will have heart failure with normal
ejection fraction.8

Natriuretic peptides are produced by myocytes in response to
increased wall tension, which is generally lower in heart failure
with normal ejection fraction than in heart failure with reduced
ejection fraction, in line with Laplace’s law, because the
diameter of the ventricle is smaller and wall thickness higher.
Thus natriuretic peptide levels are lower in heart failure with
normal ejection fraction than in heart failure with reduced
ejection fraction and can even be in the normal range.9

Lowering the natriuretic peptide threshold for referral for
echocardiography to avoid missing heart failure with normal
ejection fraction would result in more testing with
echocardiography. For example, based on a prospective cohort
study, lowering cut-off points to 35 ng/L for BNP and 125 ng/L
for NTproBNP would results in a negative predictive value of
over 99%, but at the cost of many more echocardiograms.8

Variation in the cut-off levels on
echocardiography
The description and cut points of abnormality of function in
heart failure with normal ejection fraction is defined by expert
consensus. It includes (a) a (nearly) normal ejection fraction,
(b) left atrial enlargement, (c) increased left ventricular mass
or wall thickness, and (d) raised left ventricle filling pressures
(fig 2⇓).1 10 The European Society for Cardiology (ESC) and
the National Institute for Health and Care Excellence (NICE)
define the cut-off point for a “normal” ejection fraction as
50%,1 2 but others suggest 45%. There is some support for
introducing an “in between” category with an ejection fraction
of 40-50%.4 11Assessing diastolic function in patients with atrial
fibrillation is even more unclear as measuring left ventricle
filling is particularly difficult.

What is the prevalence of heart failure with
normal ejection fraction?
There is uncertainty about the prevalence of heart failure in the
general adult population, with reported rates of 1% to 4%.12 13

The prevalence and type of heart failure vary according the
population sampled. Reports based mostly on retrospective data
in hospitalised patients14 15 suggest that around 50% of patients
with heart failure have a normal ejection fraction and 50% have
reduced ejection fraction, with a time trend towards an increase
in heart failure with normal ejection fraction.
Population prevalence data among in adults ≥65 years old living
in the community with heart failure found that around 75% had
a normal ejection fraction and 25% had a reduced ejection
fraction.16

What is the aetiology?
There is general consensus that longstanding hypertension is
the commonest precursor to heart failure with normal ejection
fraction; as the main arteries stiffen, they reflect the systolic
pressure wave instead of absorbing it, contributing to left

ventricular pressure overload.3 However, there is debate about
whether other comorbidities are the cause of heart failure with
normal ejection fraction or its consequence.3 17 Heart failure
with normal ejection fraction might develop over many years
in response to obesity, hyperlipidaemia, type 2 diabetes, COPD,
and chronic kidney disease.3 These conditions are associated
with low grade systemic inflammation and may cause coronary
microvascular endothelial dysfunction, thus triggering
myocardial hypertrophy and stiffening as well as interstitial
fibrosis.3

The uncertainty matters to patients: if these (or other)
comorbidities cause heart failure with normal ejection fraction,
then they should be intensively managed before the condition
develops.

What is the prognosis?
The prognosis of patients with heart failure with normal ejection
fraction depends on the severity of the disease. Around one in
10 will have died five years after diagnosis, rising to around
one in three for cases first detected during hospitalisation.18 19

As a comparison, the five year mortality of colon cancer is
around one in three.
A long term, hospital based, observational study found a lower
cardiovascular mortality in patients with heart failure with
normal ejection fraction compared with heart failure with
reduced ejection fraction (adjusted hazard ratio 0.79 (95%
confidence interval 0.67 to 0.95). There was no difference in
non-cardiovascular mortality.15 An individual patient data
analysis of 31 studies (both hospital based observational studies
and randomised controlled trials) found an adjusted hazard ratio
for all-cause mortality of 0.68 (0.64 to 0.71) for heart failure
with normal ejection fraction compared with heart failure with
reduced ejection fraction.18 Among patients over 60 years old
with type 2 diabetes and living in the community who were
screened for heart failure, all-cause mortality in newly detected
cases of heart failure with normal ejection fraction was also
lower than that for heart failure with reduced ejection fraction
(1.51 v 3.31 per 100 person years).19

How should it be managed?
No therapy significantly improves survival or prevents
hospitalisations in patients with heart failure with normal
ejection fraction.1 2 Four large randomised controlled trials of
drugs counteracting the renin-angiotensin system (RAS) showed
no clear impact on survival.20-23 However, the trial inclusion
criteria meant that healthy people might have been included
because no clear criteria for echocardiographic diastolic
dysfunction were applied, and natriuretic peptides were not used
as an inclusion criterion.20-23

The quality of life of patients with heart failure with normal
ejection fraction may be improved by exercise training,
according to a recent meta-analysis of six randomised controlled
trials (276 patients combined), but its validity is questionable
given the small sample size.24
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What should we do in the light of the
uncertainty?
Assessment
In older people with shortness of breath, consider heart failure
with normal ejection fraction as a potential cause. Offer the
following diagnostic work-up (based on expert consensus and
the available evidence).1 2

• History and clinical examination. In patients with suspected
heart failure and previous myocardial infarction, NICE
recommends echocardiography with specialist assessment
within two weeks.2

• Measurement of serum natriuretic peptide levels in patients
with no previous myocardial infarction. If BNP level is
>400 ng/L or NTproBNP >2000 ng/L, NICE recommends
echocardiography and specialist assessment within two
weeks; if BNP level is 100-400 ng/L or NTproBNP is
400-2000 ng/L, assessment should be within six weeks.2

• Echocardiography in both of the above situations is to
confirm or exclude heart failure, to differentiate normal
and reduced ejection fraction, and to assess valvular heart
disease.

• Consider alternative diagnoses and therefore additional
tests where relevant—such as electrocardiography, chest
radiography, lung function tests, urine analysis, full blood
count and film, renal and liver function tests, thyroid
stimulating hormone level, and plasma glucose and serum
lipid levels.2

Management
Offer people with a confirmed diagnosis of heart failure with
normal ejection fraction diuretics titrated to symptoms (treatment
based on consensus opinion). Hypertension and other
comorbidities should be adequately managed. Consider
encouraging exercise after reassuring patients it is safe.
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Is ongoing research likely to provide relevant evidence?

We searched http://clinicaltrials.gov databases and found several ongoing trials evaluating different drugs targeting different potential
mechanisms in heart failure with normal ejection fraction:

• Inhibiting myocardial fibrosis
• Blocking interleukin-1
• Vasodilation
• Blocking the renin-angiotensin system together with inhibition of neprilysin with sacubitril valsartan

We also found trials evaluating:
• Exercise training
• Renal denervation
• Optimal management of comorbidities.

Other research will explore:
• The process of normal ageing of the healthy heart, and the differentiation of heart failure with normal ejection fraction from normal
ageing

• Refined diagnostic criteria for heart failure with normal ejection fraction

Recommendations for further research

• To define the normal ranges of echocardiographic variables at different ages in a large, representative sample of community dwelling
older people

• To develop robust diagnostic criteria for defining heart failure with normal ejection fraction
• To apply the diagnostic criteria to community dwelling adults to define the true prevalence and prognosis of heart failure with normal
ejection fraction

• To apply the diagnostic criteria to participants in clinical trials evaluating drug therapy in heart failure with normal ejection fraction
• To determine the mechanisms underlying the development of heart failure with normal ejection fraction. Uncovering the pathobiology
may reveal treatment pathways

• To design randomised controlled trials for patients with heart failure with normal ejection fraction with robust inclusion criteria: to
investigate appropriate drugs, to compare interventions with usual care and placebo, and to evaluate the outcomes of mortality and
hospitalisations

How patients were involved in the creation of the article

We discussed drafts of the paper with two elderly patients with heart failure with normal ejection fraction who provided input. They stressed
that, by knowing the cause of their shortness of breath and how to cope with episodes of breathlessness, they felt able to manage their
symptoms in daily life and avoid being hospitalised.

Figures

Fig 1 Echocardiogram of an elderly man with previous myocardial infarct and heart failure with reduced ejection fraction.
The left ventricle is dilated (upper limit of normal for minor axis is 5.5 cm) and globular (arrow). Left ventricular ejection
fraction was 24%

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2016;352:i1706 doi: 10.1136/bmj.i1706 (Published 18 April 2016) Page 4 of 5

PRACTICE

http://clinicaltrials.gov
http://www.bmj.com/permissions
http://www.bmj.com/subscribe


Fig 2 Echocardiogram of an elderly man with breathlessness. Diagnosis of heart failure with normal ejection fraction was
made based on the combination of symptoms, a raised concentration of N-terminal B-type natriuretic peptide (NTproBNP),
and a dilated left atrium (white arrow). Note that the left atrium is a similar size to the left ventricle (broken arrow). Left
ventricular ejection fraction was 62%
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