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Despite significant advances in treatment for both coronary
artery disease and systolic heart failure, there are no
therapies that have yet been developed to reduce mortality
or to consistently relieve symptoms in patients with heart
failure with preserved ejection fraction.

eart failure is the leading cause of hospital admission in adults

aged over the age of 65 years. Heart failure with preserved

ejection fraction (HFpEF, previously called diastolic heart
failure) is as common as heart failure with reduced ejection fraction
(HFrEF, systolic heart failure) and is projected to become more
prevalent within the next few years.* Despite the development of
significant advances in drug and device therapy for both coronary
artery disease and heart failure with reduced ejection fraction, there
are no therapies that have yet been developed to reduce mortality in
patients with HFpEF or to consistently relieve symptoms.*

CARDIOLOGY TODAY 2017; 7(1): 26-28

Dr Nanayakkara is a Cardiologist at The Alfred Hospital, Melbourne; a
Research Fellow in the Heart Failure Research Group at the Baker Heart and
Diabetes Institute; and a PhD candidate and Teaching Associate at Monash
University, Melbourne. Associate Professor Mariani is a Consultant and
Interventional Heart Failure Cardiologist at The Alfred Hospital and St
Vincent’s Hospital, Melbourne; a Research Fellow in the Heart Failure
Research Group at Baker IDI; and an Associate Professor in the Department
of Medicine, Monash University, Melbourne. Professor Kaye is a Senior
Cardiologist in the Heart Failure—Transplant Unit at The Alfred Hospital,
Melbourne; Head of the Cardiology Division and an NHMRC Senior Principal
Research Fellow at Baker IDI; and an Adjunct Professor of Medicine at
Monash University, Melbourne, Vic.

26 CardiologyToday JULY 2017, VOLUME 7, NUMBER 1

Key points

¢ Heart failure with preserved ejection fraction (HFpEF) is
projected to become more prevalent than heart failure with
reduced ejection fraction (HFrEF) over the coming years.

* Exercise stress assessment of diastolic function,

particularly by right heart catheterisation, is emerging as
the gold standard test in the diagnosis of HFpEF. Right
heart catheterisation can confirm the diagnosis and also

assist in dose-titration of diuretic and other medical therapy.

e Current evidence-based therapies for heart failure with
reduced ejection fraction have been trialled in patients
HFpEF with limited success.

¢ Promising novel treatments include newer pharmacological
therapy and inter-atrial shunt device implantation.

¢ Current management is focused on lifestyle modification
(weight loss and exercise), blood pressure control, judicious
use of diuretics to maintain fluid balance and management
of comorbidities such as atrial fibrillation. Presently,
prescribed exercise training and weight loss are the most
effective disease-modifying therapies.
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A classic patient with HFpEF is female, overweight and has a
history of hypertension; however, multiple phenotypes exist. The
presentation is progressive exertional dyspnoea in the absence of
obvious contributing comorbidity, and patients have normal systolic
function on transthoracic echocardiography. Confirming the diag-
nosis is essential, not only for the patient and clinical team to under-
stand the cause of symptoms and to offer appropriate therapies for
symptom relief but also to offer the patient trials of novel emerging
therapies.

Advances in diagnosis

The mechanistic understanding of HFpEF has grown over the past
decade, with increased understanding of the various patient subtypes
and underlying pathological mechanisms, suggesting physiological
targets for therapy. The diagnostic criteria for HFpEF have changed,
with more stringent echocardiographic criteria (summarised in
the Box).*

Right heart catheterisation

As symptoms and physiological abnormalities are often not present
at rest, exercise stress assessment of diastolic function, particularly
by right heart catheterisation, is emerging as the gold standard test
in the diagnosis of HFpEFE. Right heart catheterisation can provide
direct confirmation of elevated filling pressures during exercise
testing and assist in dose-titration of diuretic and other medical
therapy.

In centres where a high volume of these catheterisations are
performed, the procedural risk is low and it is increasingly being
performed through a brachial venous approach to enhance patient
comfort and reduce recovery time.® In our centre, catheterisation is
performed predominantly through a cubital venous approach and
exercise is undertaken using supine cycle ergometry. The patient is
discharged one hour after completion of the procedure.

Existing therapies

Current evidence based therapies for heart failure with reduced
ejection fraction have been trialled in HFpEF with limited success.
Large randomised trials of using angiotensin converting enzyme
(ACE) inhibitors and angiotensin receptor blockers have not demon-
strated positive primary outcomes. In a large multicentre trial,
spironolactone use was associated with reduced hospitalisation for
heart failure but also with higher rates of hyperkalaemia and renal
dysfunction.”

Beta blockers have been hypothesised to prolong diastolic filling
time but results have been conflicting because they must be used
cautiously in the subgroup of patients with chronotropic incompe-
tence (inadequate increase in heart rate to meet increase in activity
or demand).*® Use of the combination agent sacubitril-valsartan, a
neprilysin-angiotensin receptor inhibitor, has been shown to signif-
icantly reduced mortality in patients with heart failure with reduced
ejection fraction, and early data suggest a positive outcome in patients
with HFpEE"

.|
Diagnostic criteria for HFpEF**

¢ Presence of symptoms and signs typical of heart failure

— note that signs are not always evident at rest in patients
with HFpEF; as filling pressures may only increase with
exercise, the JVP may not be elevated at rest

— typical signs and symptoms include breathlessness,
reduced exercise tolerance, fatigue and ankle swelling;
features such as a displaced apex beat and third heart
sound are absent

* A preserved ejection fraction (LVEF =50%)
— previous studies have included patients with LVEF =40%

— new guidelines suggest a grey zone exists with LVEFs
between 40 and 50%

e Elevated levels of natriuretic peptides’
— BNP level =35 pg/mL
— NT-proBNP level =125 pg/mL

¢ Objective evidence of other cardiac structural or functional
alteration
— either left ventricular hypertrophy (increased left ventricular
mass index) or left atrial enlargement
— diastolic dysfunction on echocardiography (increased E/e’ or
decreased €’) or cardiac catheterisation (increased LVEDP
or PCWR particularly with exercise)

Abbreviations: BNP = brain natriuretic peptide; HFpEF = heart failure with preserved
ejection fraction; JVP = jugular venous pressure; LVEDP = left ventricular end diastolic
pressure; LVEF = left ventricular ejection fraction; NT = N-terminal; PCWP = pulmonary
capillary wedge pressure.

* Adapted from the 2016 ESC Guidelines for the Diagnosis and Treatment of Acute
and Chronic Heart Failure.*

T These values are for non-acute presentations. For acute presentations,

BNP =100 pg/mL and NT-proBNP =300 pg/mL should be used. Note that atrial
fibrillation, age and renal failure may raise natriuretic peptide levels and the value
may be disproportionately low in obese patients.

The disappointing outcomes of large trials of neurohormonal
agents in treating patients with HFpEF are due in part to the hetero-
geneity of the patient populations studied. Cluster analysis based on
a combination of clinical and echocardiographic variables has
identified homogenous subgroups, and the subsequently postulated
theory is that matching specific heart failure therapies based on both
clinical and physiological phenotype will improve outcomes."

Emerging therapies

Therapies targeted at underlying physiological abnormalities are the
key to the successful treatment of HFpEF, and multiple pharmaco-
logical targets are currently under investigation.”?

Medical therapies
Trials of blood pressure control in hypertensive patients with HFpEF
have shown fewer heart failure events; this underlines the importance
of risk factor management."*™

Recent studies focusing on the role of modulation of the nitric
oxide and soluble guanylate cyclase pathways have produced mixed
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HEART FAILURE WITH PRESERVED EJECTION FRACTION CONTINUED

Figure. An inter-atrial shunt device can be placed percutaneously in
suitable patients with heart failure with preserved ejection fraction.
The shunt offloads the high left atrial pressure into the right atrium.

results.”>'® A randomised trial of isosorbide mononitrate demon-
strated adverse effects on patient activity levels; similarly, the results
with vericiguat (a soluble guanylate cyclase stimulator) in a recent
large randomised trial were disappointing from a physical and
biochemical perspective, although they suggested small improve-
ments in quality of life.”” A small scale study addressing the role of
phosphodiesterase type III inhibition with intravenous milrinone
has shown potential for use in patients with HFpEE.® Further studies
are assessing the roles of inhaled nitrite, ivabradine, ranolazine and
iron replacement therapy.

Surgical therapy
Newer developments in therapy include a novel inter-atrial shunt
device, which is placed percutaneously during cardiac catheterisation.
This creates an 8 mm diameter shunt between the atria, allowing
the high left atrial pressures seen in HFpEF to be oftloaded into the
right atrium, with improvements in pulmonary pressures and func-
tional capacity (Figure).'**

Further trials are being conducted to assess the benefits of renal
denervation, atrial pacing, elastic expansion devices and baroreflex
modulation.”

Lifestyle modification

Lifestyle modification is essential in patients with heart failure.?
Exercise training and weight loss have produced strongly positive
effects in patients with HFpEF - this is the most effective disease-
modifying therapy at present.”
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Exercise has both central and peripheral effects, and the benefits
extend across the age spectrum — although the specific physiological
effects may differ. The use of specific guidelines for exercise training
in heart failure and endurance training has been associated with
improvements in function and quality of life in small studies.*

Weight loss reduces inflammation, improves endothelial function
and has a direct effect on diastolic function. Similarly, treatment of
comorbidities may have a large impact in patients with HFpEF; often
hypertension, atrial fibrillation, obesity, iron deficiency, coronary
disease and respiratory disease are present.”*2

Conclusion

The endpoint in major cardiovascular trials has usually been a
reduction in mortality. HFpEF is predominantly a syndrome of the
elderly, and its effect on quality of life and functional capacity is
profound. In addition to mortality and hospitalisation, future trials
should focus on functional capacity and quality of life, and it has
been suggested that these parameters be included in regulatory
pathways for drug approval.’

The therapeutic landscape in HFpEF has been limited, predom-
inantly due to poor specificity in definition, a limited mechanistic
understanding of the condition and heterogeneity within the patient
population. The past five years have yielded significant insights into
the physiological mechanisms underpinning the disease. Improved
recognition by primary care physicians and shared care with centres
experienced in the management of and having dedicated clinics for
treating patients with HFpEF will lead to improved outcomes.

Despite the unsatisfactory outcomes in regard to disease modi-
fying therapy in HFpEF, clarity around diagnosis is critical to ensure
symptom relief through adequate optimisation of fluid balance.
Current management is focused on lifestyle modification (weight
loss and exercise), blood pressure control, judicious use of diuretics
to maintain fluid balance and management of comorbidities, such
as atrial fibrillation. Echocardiography and exercise right heart
catheterisation can confirm the diagnosis and guide therapy for
symptom relief.** Dedicated specialised HFpEF clinics, designed to
combine investigations and management approaches with early
access to research trials, may improve the management of this
complex and common condition. cT
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