
Table 1

Common heart failure aetiologies

• Ischaemic heart disease
•Hypertension
•Valvular
•Tachyarrhythmia e.g. atrial fibrillation
•Myocarditis
•Genetic/familial e.g. hypertrophic cardiomyopathy,
dilated cardiomyopathy, left ventricular non-compaction,
arrhythmogenic right ventricular cardiomyopathy 
• Infiltrative e.g. amyloidosis, sarcoid, haemochromatosis,
Fabry disease
•Chemotherapy e.g. anthracyclines, trastuzumab
•Toxic e.g. alcohol
• Idiopathic

Table 2

New York Heart Association (NYHA) classification of
heart failure symptoms

NYHA class

I

II

III

IV

Definition

No limitation in normal physical activity

Mild symptoms in normal physical activity

Marked symptoms during daily activities,
asymptomatic at rest

Severe limitation, symptoms present at rest
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sacubitril/valsartan over the ACEI
enalapril.6 ARNIs,  a novel class of drug,
combine an ARB (valsartan) and  a
neprilysin inhibitor (sacubitril) that
inhibits breakdown of endogenous
natriuretic peptides. In the PARADIGM-
HF trial, which included 8,442 patients
with NYHA class II-IV HF and a left
ventricular ejection fraction of ≤ 40%,
sacubitril/valsartan produced a highly
statistically significant 20% reduction in
the primary outcome of cardiovascular
death or HF hospitalisation and a 16%
reduction in all cause mortality. 

An important point to note is that all
patients in this study were on ACEI/ARB
at baseline, and therefore current
recommendations are that patients
should have tried an ACEI/ARB first and
have this uptitrated to the maximal
tolerated dose before being switched to
an ARNI if they remain symptomatic.
Most evidence for use of ARNIs is in the
outpatient setting, however there are
ongoing trials examining the safety of
initiating ARNIs in recently hospitalised
patients.7

Other medications which may be
used include ivabradine (in patients in
sinus rhythm with heart rate ≥ 75 bpm),
digoxin (in patients in sinus rhythm) and
the combination of hydralazine and
isosorbide dinitrate. However, the
evidence base for these therapies is less
strong and these drugs should be
initiated by specialists.

Device therapy
Another approach that may be
considered by the specialist after initial
treatment is device therapy. In
appropriate patients with HFrEF who
continue to have reduced ejection
fraction after maximal uptitration of HF
therapy, implantable cardioverter
defibrillators (ICD) may be considered
for primary prevention of sudden
cardiac death. These devices have been
shown to reduce mortality in HFrEF
patients. 

Additionally, in those patients with 
left bundle branch block (LBBB) 
and a broad QRS duration (typically
above 120 ms), specialists may 
consider implantation of a cardiac
resynchronisation therapy device
(CRT), see figure 1, p21. 

It is now established that the most
reliable way to decide on whether a
patient is suitable for CRT is based on
QRS duration with classical LBBB. The
CRT non-responder rate in the early
clinical trials was around 30%, however
with improved techniques, advanced
device programming and better patient
selection (for example, those with QRS
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of cardiomyopathy or sudden cardiac
death, which may point to a genetic
cause of HF.

HF with preserved ejection fraction
(HFpEF) patients typically have risk
factors such as hypertension, diabetes
or obesity. The diagnosis of HFpEF is
confirmed by clinical symptoms and
signs of HF in conjunction with elevated
natriuretic peptides and, importantly, 
the presence of echocardiographic
structural abnormalities such as left
ventricular hypertrophy or left atrial
dilatation. The level of natriuretic peptide
elevation does not distinguish between
HF with reduced ejection fraction
(HFrEF) and HFpEF.

MANAGEMENT 
Pharmacological therapy
Commonly used drugs for HFrEF are
listed in table 3, p23. The cornerstone of
HFrEF pharmacological treatment
involves initiation of renin-angiotensin
aldosterone blockade with ACEI or
angiotensin II receptor antagonists
(ARB), and beta-blockers, with the
addition of mineralocorticoid receptor
antagonists (MRA) if patients remain
symptomatic with a reduced ejection
fraction (usually ≤ 35%). The majority of
patients with HF will require a loop
diuretic such as furosemide or
bumetanide in order to relieve
congestion and maintain fluid balance.

Generally, all treatments should be
initiated at low doses and slowly
uptitrated, usually at two-week intervals.
These classes of drugs have been
evaluated in several large outcome trials
and have a substantial evidence base 
to support their use. Uptitration should
be to the target doses suggested in
table 3, p23, or maximal tolerated dose.
Although elevated heart rate is
associated with an adverse prognosis, 
in the beta-blocker clinical trials (and
indeed all heart failure trials), uptitration
was performed to a target dose rather
than surrogate targets such as heart rate.

If HFrEF patients remain symptomatic
following uptitration of ACEI/ARBs,
beta-blockers and MRAs to maximal
tolerated doses, there are a number of
options which specialists may
recommend for use. Typically, at this
stage, HF patients are jointly cared for
by their GP, cardiologist and HF
specialist nurse. This enables patients to
be assessed for the full range of
treatment options available.

The recent PARADIGM-HF
randomised controlled trial provided
overwhelming evidence for a 
substantial mortality benefit of the
angiotensin-neprilysin inhibitor (ARNI)

specific aetiologies that may benefit from
specific treatments, see table 1, below.

Less commonly, patients may present
with left ventricular dysfunction
identified when cardiac imaging is
carried out for other reasons 
(e.g. evaluation of a murmur). These
patients may even be asymptomatic.
Importantly, the diagnosis of left
ventricular systolic dysfunction can be
made in symptomatic or asymptomatic
patients. However, the diagnosis of HF is
only given to symptomatic patients. The
New York Heart Association (NYHA)
classification of symptom status in HF
patients is shown in table 2, below. 

Patients with conditions such as
diabetes, hypertension and chronic renal
impairment are at higher risk than the
general population of developing left
ventricular dysfunction and therefore this
diagnosis should be kept in mind. Those
with asymptomatic left ventricular
dysfunction are also at risk of developing
symptomatic heart failure and typically
should be treated in a similar manner to
symptomatic patients. As well as these
risk factors, an often overlooked but
increasingly recognised component of
the HF patient work-up is a family history


