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Heart failure
The crucial role

of the GP

STEPHEN TOMLINSON ws 8s
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Heart failure is common among older people and
affects more than 300,000 Australians. Episodes
of acute decompensation usually lead to
hospitalisation and involve multiple healthcare
providers. GPs play a crucial role in diagnosing the
condition, providing lifestyle advice and prescribing
pharmacotherapy, clinical monitoring, medication
titration, managing comorbidities and co-ordinating
multidisciplinary input and end-of-life care.

atients with heart failure experience substantial mor-

bidity and mortality, further complicated by associated

multimorbidity in most patients. Their clinical course

is often punctuated by acute exacerbations that lead
to hospitalisation and involve multiple healthcare providers
in hospital and the community. This article discusses the
crucial role the GP plays at all stages, ranging from the initial
diagnosis through ongoing management and monitoring to
end-of-life care.

MedicineToday 2018; 19(3): 19-26

Dr Tomlinson is an Advanced Trainee at the Department of Cardiology,

Royal Brisbane and Women’s Hospital, Brisbane. Dr Atherton is Director of
Cardiology at the Royal Brisbane and Women'’s Hospital, Brisbane; Associate
Professor in Medicine at the University of Queensland; Adjunct Professor at
Queensland University of Technology, Brisbane; and Professor of Cardiology
and Heart Failure Management at the University of the Sunshine Coast,
Sunshine Coast, Qld.

KEY POINTS

« A history, physical examination, 12-lead ECG and chest x-ray
may allow heart failure to be diagnosed but further
investigation is warranted if there is a high clinical suspicion.

o The echocardiogram is the most useful investigation to
aid diagnosis and determine the underlying cause in
patients with suspected heart failure.

o Plasma natriuretic peptide levels are an alternative
diagnostic tool when the diagnosis is uncertain and an
echocardiogram cannot be arranged in a timely fashion.

o Effective treatments for heart failure, especially for
patients with a reduced left ventricular ejection fraction
(LVEF), include ACE inhibitors (or angiotensin receptor
blockers), beta blockers, mineralocorticoid receptor
antagonists, angiotensin receptor-neprilysin inhibitors,
sinus node inhibitors, implantable cardioverter
defibrillators and cardiac resynchronisation therapy.

o Multidisciplinary heart failure management programs
should be offered to patients who have been recently
hospitalised with heart failure, as benefits have been
shown for those with a reduced or preserved LVEF.

o Multimorbidity is common in patients with heart failure
and affects their prognosis and management.

o End-of-life care discussions should be undertaken at an
early stage and will usually involve family members and
other healthcare providers.
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HEART FAILURE continued

1. INVESTIGATION AND MANAGEMENT OF A PATIENT WITH SUSPECTED HEART FAILURE

Patient presents with suspected heart failure
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HFrEF management
algorithm (Flowchart 2)
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Abbreviations: BNP = B-type natriuretic peptide; CXR = chest x-ray; ECG = electrocardiogram; eLFT = electrolyte levels and liver function tests; FBC = full blood count;
HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction; NT-proBNP = N-terminal prohormone of B-type natriuretic peptide.

What is heart failure?

Heart failure is a clinical syndrome char-
acterised by typical symptoms, such as
dyspnoea, and signs of fluid accumulation
caused by structural or functional cardiac
abnormalities that impair cardiac output
or filling.! It affects more than 300,000
Australians, particularly older people, with
one in 10 people over the age of 65 years
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being diagnosed with heart failure.” Patients
experience considerable morbidity and
mortality compared with their age-matched
peers,’ with the clinical course punctuated
by episodes of acute decompensation that
usually lead to hospitalisation. Manage-
ment guided by the underlying cause can
alleviate symptoms and improve the prog-
nosis for many patients.
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Role of the GP in diagnosing
heart failure

Initial presentation and diagnosis of heart
failure often occurs in the community,
with one in six patients over the age of
65 years who present in primary care with
breathlessness having unrecognised heart
failure.* Heart failure should therefore be
considered an important diagnosis to
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rule out in such patients. Early symptoms
are often nonspecific and include lethargy,
breathlessness and fatigue. Complaints of
orthopnoea, paroxysmal nocturnal dysp-
noea and ankle oedema are more specific
to heart failure and usually represent more
advanced underlying disease.

Flowchart 1 presents an outline of how
to investigate a patient with suspected heart
failure. All patients should have their his-
tory reviewed, a physical examination and
aninitial screening evaluation with serum
biochemical tests, a full blood count, a
12-lead ECG and a chest x-ray. Physical
examination may find evidence of conges-
tion (e.g. raised jugular venous pressure,
inspiratory crackles at the lung bases, lower
limb or sacral oedema, ascites), cardiac
decompensation (e.g. gallop rhythm, tachy-
cardia, poor peripheral perfusion) or heart
disease (e.g. displaced apex beat, heart
murmur). However, normal results of a
cardiac examination and 12-lead ECG and
absence of congestion on chest x-ray do not
completely exclude the diagnosis of heart
failure. If no alternative cause for the pres-
entation is apparent, further investigation
is warranted.

Echocardiography is the most useful
tool for initial diagnosis and to guide sub-
sequent management. It provides informa-
tion on the mechanism and severity of
underlying cardiac dysfunction, including
evaluation of left ventricular (LV) size and
wall thickness, LV systolic function (usually
estimated by the LV ejection fraction
[LVEF]), LV filling, right ventricular size
and function, left atrial size, valvular func-
tion and pericardial disease. Many patients
with heart failure have a reduced LVEF
(heart failure with reduced ejection fraction
[HFrEF]), which is usually categorised as
having an LVEF less than 50%. A smaller
proportion of patients will have significant
valvular heart disease or pericardial dis-
ease, although the latter diagnosis is
uncommon and usually requires specialist
input. However, a substantial number of
patients have a diagnosis, based on either
the clinical evaluation or the echocardio-
gram, of heart failure associated with a

preserved LVEF (heart failure with pre-
served ejection fraction [HFpEF]). These
patients will usually have evidence of raised
LV filling pressure associated with
increased left atrial size.

Plasma natriuretic peptides, such as
B-type natriuretic peptide (BNP) or the
N-terminal prohormone of B-type natriu-
retic peptide (NT-proBNP), have emerged
as important tools in the assessment of
heart failure, especially where the diagnosis
remains uncertain after clinical evaluation
and an echocardiogram cannot be arranged
in a timely fashion. If BNP or NT-proBNP
values are within reference intervals, heart
failure can generally be excluded without
the need for echocardiography, and alter-
native causes of the symptoms should be
considered."? If the BNP or NT-proBNP
levels are raised, an echocardiogram should
be arranged to confirm the diagnosis and
guide management.

Overview of heart failure

management

General principles

Loop diuretics are usually needed to man-

age congestion, regardless of the under-

lying cause of heart failure. The possibility

of underlying aggravating and precipitat-

ing factors should also be considered.

These include:

o dietary indiscretions (salt and fluid
intake)

o ischaemic heart disease

« arrhythmias

« infection

« pulmonary thromboembolism

e anaemia

« thyroid disease

o concomitant medications (Box 1)

o alcohol and illicit drug use.

Heart failure management involving a
multidisciplinary team, including a spe-
cialist physician (usually a cardiologist),
heart failure specialist nurse and allied
health staff such as physiotherapists and
pharmacists, has been shown to improve
outcomes, especially for patients who have
experienced a recent exacerbation of their
heart failure.
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1. MEDICATIONS TO AVOID IN
PATIENTS WITH HEART FAILURE

¢ NSAIDs (including cyclooxygenase
[COX] 2 inhibitors)

Corticosteroids

* Class | anti-arrhythmic drugs

* Nondihydropyridine calcium channel
blockers (verapamil and diltiazem)

* Moxonidine

Thiazolidinediones

Tricyclic antidepressants

Management of patients with heart
failure is largely guided by the echocardio-
graphic findings (Flowchart 1). Patients
with an underlying structural cause of
heart failure, including moderate-to-severe
valvular heart disease, will usually require
specialist input to determine whether
corrective surgical or percutaneous inter-
vention is warranted. Otherwise, the
management of patients with heart failure
involves lifestyle and other nonpharma-
cological measures coupled with pharma-
cological therapies and selective use of
devices.

Lifestyle and nonpharmacological
measures
Box 2 provides alist of reccommended non-
pharmacological interventions. There is
no high-level evidence that a low-sodium
diet improves clinical outcomes, and the
benefit of salt restriction on top of optimal
pharmacological therapy is uncertain.
Nonetheless, it is recommended that all
patients with heart failure avoid excess
salt intake and aim for less than 3g of
sodium intake daily, with tighter restric-
tions for patients with clinical congestion
or moderate-to-severe symptoms.’ A ran-
domised controlled trial is underway to
evaluate the benefits of tighter sodium
restriction in patients with heart failure.
Asmost heart failure exacerbations are
associated with clinical congestion, it is
recommended that all patients monitor
their weight daily as a guide to their fluid
status. Weight should be measured in the
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HEART FAILURE continued

2. LIFESTYLE RECOMMENDATIONS
FOR PATIENTS WITH HEART FAILURE

Restrict salt intake to less than
3g/day

Restrict fluid intake to less than
2L day (restriction may be relaxed
during summer and after prolonged
physical activity)

* Measure weight daily to monitor fluid
status

Avoid illicit drugs and smoking

Limit alcohol to no more than

10 to 20g/day (total abstinence
is recommended for patients with
alcohol-related cardiomyopathy)

* Have influenza and pneumococcal
vaccinations

* For obese patients, lose weight
(particularly those with heart failure
with preserved ejection fraction)

* Encourage physical activity (unless
decompensated) and consider an
exercise training program

morning, after going to the toilet but before
breakfast, with the patient wearing similar
lightweight clothing. Weight gain of more
than 2kg within one week usually reflects
fluid retention and may require a tempo-
rary increase in diuretic therapy. It is also
recommended that patients avoid excess
fluid intake (i.e. more than two litres per
day), but higher fluid intake may be
required during the summer months and
after prolonged physical activity.
Exercise training has been shown to
improve quality oflife and exercise capacity
in patients with HFrEF and HFpEF,*” with
reductions in hospitalisation for heart fail-
ure also reported.® This s often considered
in conjunction with a multidisciplinary
heart failure management program.

Management of heart failure with
reduced ejection fraction

Although loop diuretics are required in
most patients with HFrEF to manage con-
gestion, there is strong evidence that drugs
that antagonise the renin-angiotensin-
aldosterone system and the sympathetic
nervous system decrease mortality and

2. HFrEF MANAGEMENT ALGORITHM

Patient presents with HFrEF

ACE inhibitor or ARB*

\J

Still congested

v

Add MRAT

!

Add heart failure
beta blocker®
once euvolaemic

Y

Diuretics to manage congestion
Multidisciplinary heart failure service +/— exercise training

v

Euvolaemic

\

Add heart failure
beta blocker®

v

Add MRAT

Uptitrate heart failure therapy to maximum tolerated dose

\

Repeat echocardiogram in four to six months

Y

Change ACE inhibitor or ARB to ARNI if LVEF <40%

v

Additional treatment options:

e Consider device therapys$ if LVEF <35%

* Consider ivabradine if sinus rhythm
=77 beats/min and LVEF <35%

Abbreviations: ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; ARNI = angiotensin
receptor blocker—neprilysin inhibitor; HFrEF = heart failure with reduced ejection fraction; LVEF = left ventricular
ejection fraction; MRA = mineralocorticoid receptor antagonist.

" ARB should only be used if ACE inhibitor is contraindicated or not tolerated.

T Adding an MRA is contraindicated if serum potassium level is >5 mmol/L or creatinine clearance is

<30 mL/min.

* Carvedilol, bisoprolol, metoprolol controlled release/extended release or nebivolol.
§ Implantable cardioverter defibrillator or cardiac resynchronisation therapy.

hospitalisation. The combination of an
ACE inhibitor (or an angiotensin receptor
blocker [ARB] if ACE inhibitors are con-
traindicated or not tolerated), a beta
blocker and a mineralocorticoid receptor
antagonist, such as spironolactone or
eplerenone, decreases mortality by more
than 50%.° Although this evidence is based
on clinical trials conducted in patients
with heart failure associated with an LVEF
of 40% or lower, these treatments would

MedicineToday

generally be considered for all patients
with heart failure associated with an LVEF
below 50%.

As outlined in Flowchart 2, an ACE
inhibitor (or ARB) is usually started with
or without a diuretic. The ACE inhibitor
(or ARB) should be introduced at a dose
appropriate for the patient’s blood pressure,
before uptitration to the maximum toler-
ated dose. The diuretic should be dosed to
achieve and then maintain euvolaemia. In
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HEART FAILURE continued

TABLE 1. RECOMMENDED BETA BLOCKERS AND DOSAGES FOR PATIENTS WITH
HEART FAILURE WITH REDUCED EJECTION FRACTION®*2510

Medication Initial dose

Carvedilol 3.125 mg twice
daily

Bisoprolol 1.25mg once daily

Metoprolol controlled
release/extended release

23.75 mg once
daily

Nebivolol

patients who are euvolaemic, the addition
ofalow dose of a beta blocker that has been
shown to improve clinical outcomes in
patients with HFrEF (i.e. carvedilol, biso-
prolol, controlled-release/extended-release
metoprolol or nebivolol) is recommended,
given that the same benefits have not been
observed with all beta blockers."*>!° This
is then gradually uptitrated, aiming for the
target doses used in the clinical trials (Table
1). If the patient’s serum potassium level is
5mmol/L or less and creatinine clearance
is 30mL/min or more, alow dose of a min-
eralocorticoid receptor antagonist is added,
and uptitrated as tolerated, although this
may be started before the beta blocker in
patients with persistent evidence of clinical
congestion.

Further management is guided by the
patient’s clinical response, with an echocar-
diogram repeated in four to six months to
determine whether the LVEF hasimproved
(Flowchart 2). If the patient has persistent
symptomatic heart failure with an LVEF of
40% or less and a systolic blood pressure of
100 mmHg or higher, the ACE inhibitor (or
ARB) should be changed to an angiotensin
receptor—neprilysin inhibitor (ARNI). In
the Prospective Comparison of ARNI with
ACEI to Determine Impact on Global
Mortality and Morbidity in Heart Failure
Trial (PARADIGM-HF), additional survival
benefits and reduced hospitalisation were
observed with the ARNI sacubitril-valsartan
compared with enalapril." If the patient is
takingan ACE inhibitor, a 36-hour washout
period should be allowed to avoid an
increased risk of angioedema. Addition of
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Maximum dose

Patient weight <85 kg: 25mg twice daily
Patient weight =85 kg: 50mg twice daily

10 mg once daily

190 mg once daily

1.25 mg once daily | 10 mg once daily

the sinus node inhibitor ivabradine should
be considered for patients with a persistent
sinus rate of 77 beats/min or higher and an
LVEF of 35% or less despite maximally-
tolerated doses of beta blockers."?

Other pharmacological options, includ-
ing the use of digoxin, hydralazine and
nitrates, may be considered for patients
with refractory symptoms despite optimal
therapy. These options are generally guided
by specialist input. In addition to monitor-
ing potassium levels and renal function,
iron studies should be performed, as
administration of intravenous iron has
been shown to alleviate symptoms and
improve quality of life in patients with
HEFrEF associated with iron deficiency.>*

There is strong evidence that patients
with persistent severe LV systolic dysfunc-
tion (LVEF of 35% or less) despite optimal
medical therapy benefit from cardiac
resynchronisation therapy with biven-
tricular pacing (if the QRS duration is
130 ms or more) and implantable cardio-
verter defibrillators.»** Mechanical circu-
latory support and heart transplantation
may be considered in selected patients with
refractory heart failure without limiting
comorbidities. This will be guided by spe-
cialist input.

Management of heart failure with
preserved ejection fraction

HFpEF is relatively common, especially in
the elderly. It probably represents a broad
range of conditions, which explains in part
why none of the major clinical trials to
date have identified a treatment that

MARCH 2018, VOLUME 19, NUMBER 3

improves survival in these patients. The
primaryaim s to alleviate symptoms, with
diuretics required to manage congestion
in most patients. However, patients with
HFpEF are particularly sensitive to over-
diuresis, so close monitoring of volume
status and renal function is required. Man-
agement of comorbidities forms the main-
stay of treatment, with particular attention
given to blood pressure management.

Role of the GP in managing
patients with heart failure

Heart failure is a chronic condition occur-
ring primarily in elderly patients with
multiple comorbidities. In addition to
providing lifestyle advice and prescribing
pharmacotherapy, the GP plays a crucial
role in clinical monitoring, medication
titration, managing comorbidity and
co-ordinating multidisciplinary input and
end-of-life care.

Disease monitoring

At each clinical review, the patient’s vital
signs (heart rhythm and rate, blood pres-
sure) should be checked and an evaluation
of whether there are symptoms or signs
indicating increasing congestion (e.g.
decreased exercise tolerance, orthopnoea,
increasing daily weight, lower limb oedema,
inspiratory basal crackles) should be
performed. Lifestyle factors and medication
nonadherence are common causes of
clinical deterioration, but progressive
symptoms may be caused by progression
of underlying disease, arrhythmia or
intercurrent illness.

Tests for renal function, electrolyte levels
and full blood count should usually be
performed every six months, although
more frequent monitoring is required when
treatment is being uptitrated or if there has
been a change in the patient’s clinical status.
Iron studies should also be performed for
patients with persistent symptoms despite
optimal therapy. Routine monitoring of
natriuretic peptides is not recommended,
as a recent clinical trial evaluating a ‘treat
to target’ approach failed to show a benefit
in terms of morbidity and mortality."®
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Medication titration

Clinical guidelines recommend uptitration
of heart failure medication to the maxi-
mum tolerated doses used in the clinical
trials that demonstrated their efficacy.**
However, only 10 to 20% of patients achieve
target doses after three to six months of
treatment in most real-world studies. A
crucial role in general practice is supervi-
sion of heart failure medication titration.
A structured approach to medication titra-
tion embedded within heart failure man-
agement programs has been shown to
increase the number of patients achieving
target doses.”” During titration, regular
monitoring of blood pressure, heart rate,
volume status, renal function and electro-
lyte levels should be performed.

Treatment of comorbidities

It is important to consider comorbidities
in all patients, given their contribution to
quality of life and prognosis.

Discover Today’s

Ischaemic heart disease

Ischaemic heart disease should be con-
sidered in most patients with heart failure
who are otherwise deemed suitable can-
didates for revascularisation. The decision
of when and how to investigate is usually
guided by specialist input.

Hypertension

Hypertension is associated with an
increased incidence of adverse events in
patients with incident heart failure.”® Given
its survival benefits, combined therapy
with an ACE inhibitor (or ARB), beta
blocker and mineralocorticoid receptor
antagonist should be favoured in patients
with HFrEF associated with hypertension.
In patients with persistent hypertension,
hydralazine, amlodipine and felodipine
have been shown to be safe in those with
HFrEE® A similar approach to blood
pressure management is generally taken
for patients with HFpEF.

www.medicinetoday.com.au
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Atrial fibrillation

Atrial fibrillation is common in patients
with heart failure and most (if not all) such
patients should receive anticoagulation ifit
is not contraindicated."® Decisions regard-
ing the pros and cons of a rhythm control
(aiming for sinus rhythm) versus ventricular
rate control strategy should be guided by
specialist input.

Obesity

Obesity is a risk factor for developing heart
failure but is not associated with an adverse
prognosis in patients with established heart
failure."® Obesity should be managed
according to published guidelines.

Diabetes

Diabetes is common in patients with heart
failure and associated with an adverse prog-
nosis.”” Metformin is the first-line agent for
blood glucose control and has been shown
to be safe in patients with heart failure.”
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HEART FAILURE continued

Thiazolidinediones are generally avoided
in patients with heart failure because they
are associated with fluid retention.”
Sodium-glucose co-transporter 2 (SGLT-2)
inhibitors, such as empagliflozin and
canagliflozin, have been shown to reduce
cardiovascular events (including hospital-
isation for heart failure) in patients with
type 2 diabetes and established cardio-
vascular disease.”**' Ongoing studies are
evaluating the clinical efficacy of SGLT-2
inhibitors in patients with heart failure, with
or without associated diabetes.

Depression

Depression is common in patients with
heart failure, particularly in the elderly,
and is associated with increased mortal-
ity.> The Beck Depression Inventory and
Cardiac Depression Scale have been vali-
dated for screening for depression in the
heart failure population. Cognitive behav-
ioural therapy has been shown to reduce
depression and fatigue and improve heart
failure-related quality of life.! Selective
serotonin reuptake inhibitors (SSRIs) are
safe for use in patients with heart failure,
but they have not been shown to alleviate
symptoms compared with placebo.” Tri-
cyclic antidepressants should be avoided
in patients with heart failure."

Iron deficiency

Iron deficiency is associated with worse qual-
ity oflife and an adverse prognosis in patients
with heart failure.! Investigations for occult
gastrointestinal bleeding should be consid-
ered in patients with iron deficiency. Intra-
venous iron has been shown to alleviate
symptoms and improve quality of life in
patients with HFrEF associated with iron
deficiency (defined as a ferritin level less
than 100 mcg/L or a ferritin level of 100 to
299 mcg/L with transferrin saturation less
than 20%).1>* The benefits were observed
in patients with and without anaemia.

Chronic obstructive pulmonary disease
Coexisting chronic obstructive pulmonary
disease (COPD) is associated with an
adverse prognosis and complicates
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diagnosis and management of patients with
heart failure.' In a patient with acute breath-
lessness, measurement of natriuretic peptide
levels are useful for distinguishing decom-
pensated heart failure from an exacerbation
of airways disease. Cardioselective beta
blockers have been shown to be safe in
patients with COPD, which should not be
regarded asa contraindication to their use.*
Oral corticosteroids used to treat COPD
can cause retention of salt and water and
exacerbate heart failure. Inhaled cortico-
steroids appear to be safe for use in patients
with heart failure.!

Sleep apnoea

Obstructive sleep apnoea and central sleep
apnoea are both common in patients with
heart failure. The use of positive pressure
ventilation (specifically, adaptive servo-
ventilation) in patients with predominant
central sleep apnoea is not recommended
because it is associated with increased
mortality.®®

End-of-life care
Although prognostication is difficult for
patients with heart failure, recurrent epi-
sodes of decompensation, deteriorating
functional status, malignant arrhythmia,
increasing diuretic requirement and dete-
riorating renal function all portend pro-
gressive, irreversible disease and a limited
prognosis. The onset of any of these
features should initiate discussion about
end-of-life care.”® Referral to a palliative
care service should be considered, with
specialist input co-ordinated by the GP.
Patients and their families should be
educated about the progressive nature of
the disease. Advance-care directives
(including resuscitation wishes), power of
attorney and, if applicable, defibrillator
settings should be discussed early. Screening
for symptoms such as pain, breathlessness,
anxiety, depression, constipation and sleep
disturbance should be performed. Symp-
toms related to congestion can be treated
with diuretics. Opioids are effective in the
treatment of dyspnoea as well as being anx-
iolytic. Disease-modifying agents, such as
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ACE inhibitors and beta blockers, should
be continued if possible, but hypotension,
postural symptoms and biochemical
abnormalities may prohibit their use.

When to refer to a specialist

Specialist referral should be considered

for most patients with heart failure, with

earlier referral required if:

« the diagnosis is uncertain

o the LVEF is 40% or lower (especially
if this persists despite medical therapy)

« there is moderate-to-severe valvular
heart disease

o there are difficulties commencing or
uptitrating medical therapy

« the patient has persistent moderate-
to-severe symptoms (New York
Heart Association Class III or IV)

« there is an acute decompensation

o there is recent-onset atrial fibrillation
or flutter, or the ventricular rate is
poorly controlled.

Conclusion

Heart failure is a condition that every GP
will encounter, and it should be considered
in the evaluation of a breathless patient.
There are several mechanisms that can
lead to heart failure. Importantly, a normal
LVEF does not exclude the diagnosis. Loop
diuretics, lifestyle interventions, manage-
ment of comorbidities and input from a
multidisciplinary heart failure service are
recommended for most patients. Further
management is guided by findings on
echocardiography, with several treatment
options shown to improve outcomes in
patients with HFrEF. Treatment of HFpEF
is largely supportive. Evidence of clinical
deterioration should prompt early discus-
sions about end-of-life care. M
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