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NZ HF stats

• Approximately 12,000 hospital admissions, of approximately 5,500 patients, for HF 
each year. 

• HF costs ~1.5-2% of the total health budget

• Despite a decline in mortality through the 1990s, HF mortality in NZ has been 
sustained over the last 5 years and remains high (20% at 6 months and 30% at 12 
months).

• HF among Māori occurs on average 10-15 years earlier and mortality from HF is ~8 
X higher among Māori males aged 45-64 years than among non-Māori and 
approximately 3½ times higher among Māori aged >65 years. A similar excess 
mortality rate is also observed for Māori females. Hospital admissions for HF are 8 
to 9 x higher among Māori compared with non-Māori.

• The prevalence of HF is increasing as the population ages and the number of 
people affected by HF will increase by approximately 50% over the next few 
decades. 

NZ Guideline for management of CHF, 2009
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Video

How the normal heart works

video
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https://www.youtube.com/watch?feature=player_embedded&v=6ae5XyDyGDQ


Definition

• A complex syndrome that can result from any structural or 
functional cardiac disorder that impairs the ability of the ventricle 
to fill with or eject blood to meet the needs of the body

• (ACC/AHA 2013)

• ….leads to a failure of the heart to deliver sufficient oxygen to the 
metabolising tissues

• …..Compensatory mechanisms, e.g. an increase in heart rate, 
cardiac muscle mass, cardiac filling pressures and blood volume, 
work to maintain the ability of the heart to pump effectively, 
however, over time the heart progressively fails.

• BPAC (50)
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HF: a clinical syndrome
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New terminology

Heart failure with reduced 
ejection fraction (HF-REF) 

• i.e. impaired left ventricular systolic 
function, is typically seen in patients 
with structural heart disease, e.g. 
ischaemic heart disease. 

• Many other causative factors, including 
hypertension, diabetes and idiopathic 
dilated cardiomyopathy

• The majority of research into effective, 
evidence-based treatment strategies for 
heart failure has been based on 
patients who have HF-REF.

Heart failure with preserved 
ejection fraction (HF-PEF) –

• i.e. impaired diastolic function (such as 
impaired diastolic relaxation and filling 
due to stiffening of the ventricles) is 
more frequently seen in older people, 
females and people who are obese.

• People with HF-PEF are also more likely 
to have atrial fibrillation and to be more 
hypertensive.

• In addition, other underlying causes 
include constrictive pericarditis or 
cardiomyopathy, hypertrophic 
cardiomyopathy and restrictive 
cardiomyopathy, e.g. from amyloidosis 
or sarcoidosis.
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Video

What goes wrong in HF

video
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https://www.youtube.com/watch?v=JZm5zakBwLY&feature=player_embedded
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Lots of guidelines
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Excellent patient resources
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Video

How the heart and body compensate in HF

video
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https://www.youtube.com/watch?v=YWd3WudaUlA&feature=player_embedded


Diagnosis of heart failure 

HF-REF 

1.Symptoms typical of heart failure
2.Signs typical of heart failure
3.Evidence of reduced left ventricular ejection fraction on echocardiography 

HF-PEF 

1.Symptoms typical of heart failure
2.Signs typical of heart failure
3.Normal or only mildly reduced left ventricular ejection fraction and no left ventricular dilatation
4.Relevant structural heart disease such as left ventricular hypertrophy or left atrial enlargement 
and/or diastolic dysfunction

Making a diagnosis of HF-PEF is essentially one of exclusion after other potential non-cardiac causes for the patient’s 
symptoms, e.g. anaemia, respiratory disease, are ruled out. 
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Video

How HF causes fluid accumulation

video
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https://www.youtube.com/watch?v=eqXZ4WWD2kA&feature=player_embedded
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HF symptoms

Symptoms caused by fluid accumulation or congestion

• Shortness of breath 
• Coughing/wheezing 
• Weight gain 
• Swollen ankles 

Symptoms related to the reduced blood flow to parts of the 
body
• Tiredness/fatigue 
• Dizziness 
• Rapid heart rate 

Other symptoms of heart failure

• Loss of appetite 
• Need to urinate at night 
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HF warning symptoms

Emergency

• Persistent Chest pain that is not relieved by 
GTN / nitroglycerin)

• Severe and persistent shortness of breath
• Fainting 
• Coughing up pink & frothy spit

GP urgently

• Progressive shortness of breath
• Frequent awakenings due to shortness of 

breath
• Needing more pillows to sleep comfortably
• Rapid heart rate or worsening palpitations 

GP /PN

• Rapid weight gain
• Progressive swelling or pain in the abdomen
• Increased swelling of the legs or ankles
• Loss of appetite/nausea
• Increasing fatigue
• Worsening cough 
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Brain natriuretic peptide (BNP) 
or NT-proBNP* 

BNP is… 
• most useful in ruling out heart failure in a patient with an atypical 

presentation or a patient with respiratory co-morbidities. 

• released from the cardiac ventricles in response to increases in 
ventricular volume and pressures. 

• regarded as a good “rule out test” for heart failure, but should be 
interpreted in view of the clinical features of the patient. BNP 
cannot be used to differentiate between HF-REF and HF-PEF. 

• BNP can also be useful for monitoring treatment and has prognostic 
implications – high levels are associated with a poorer prognosis.
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Causative factors in HF?

• Coronary artery disease
• Hypertension
• Endocrine disorders, eg: diabetes, 

hypo/hyperthyroidism, acromegaly, Cushing’s 
syndrome, aldosteronism, phaeochromocytoma

• Valvular heart disease
• Alcohol
• Cardiomyopathies
• Infections, such as viral myocarditis
• Congenital heart disease
• Infiltrative, such as sarcoidosis, amyloidosis, 

haemochromatosis
• Drugs, such as cytotoxic agents
• Nutritional, such as obesity, thiamine deficiency
• Chronic arrhythmias, eg: uncontrolled atrial 

fibrillation or bradycardia (complete heart block
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Video

How heart attack causes HF

And

How abnormal heart valves can cause HF
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https://www.youtube.com/watch?v=w60jNVjMmDo&feature=player_embedded
https://www.youtube.com/watch?v=1CtZbUfue_A&feature=player_embedded


How heart failure is graded 

Class I 
(no symptoms)

no symptoms and can perform daily activities without 
feeling tired or short of breath.

Class II 
(mild symptoms)

comfortable when resting, but moderate activity makes you 
tired or short of breath.

Class III 
(moderate symptoms)

comfortable when resting, but even limited physical activity 
makes you tired or short of breath.

Class IV 
(severe symptoms)

unable to do any physical activity without discomfort and 
experience some symptoms at rest.

New York Heart Association (NYHA).
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How heart failure is graded 

Stage A You don't have heart failure.
But you are at high risk due to having another medical 
condition that can lead to heart failure, such as high blood 
pressure, diabetes, obesity or coronary artery disease.

Stage B Heart has been damaged by your other medical condition(s) 
or other factors, but you don't have any symptoms yet.

Stage C Your heart is damaged and you are experiencing heart failure 
symptoms.

Stage D You have severe heart failure that requires specialised care, 
despite receiving treatment.

American Heart Association/American College of Cardiology stages

of HF

10/01/2017 Andy Mclachlan NP CMH



10/01/2017 Andy Mclachlan NP CMH



How can heart failure change over 
time?

• Heart failure is a serious, chronic condition that 
tends to gradually get worse over time. 

• The progress of heart failure is unpredictable and 
different for each person. 

• In many cases, the symptoms remain at a stable 
level for quite some time (months or years) before 
becoming worse. 

• Careful management can not only ease symptoms 
but can also improve prognosis and prolong life..
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Common tests for HF

• Medical history and 
physical examination

• Electrocardiogram (ECG)

• Blood tests

• Chest x-ray

• Echocardiogram
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Triggers

• Metabolic derangement
– Increased demand – infection / thyroid disease / 

arrhythmia

– Inadequate supply – anaemia / hypoxaemia

• Drugs
– Toxic effect – alcohol

– Altered cardiac dynamics (negative inotropes / increased 
afterload)

– Fluid retention – NSAIDs / steroids – esp
mineralocorticoids
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Lifestyle triggers

• High salt intake – processed foods etc

• Alcohol binge

• Non-compliance - multifactorial

– Multidosing regimens

– Drug side effects – perceived vs real

– Cost issues

– Difficulty with disease acceptance

– Inadequate patient education
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What are Treatment Goals?

• Immediate:

– Improve symptoms

• Longer term:

– Maintain well being (reduce morbidity)

– Prevent mortality

– Allow recovery of cardiac function
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Loop diuretics 
• "first line of defense" eg. Frusemide

• No evidence of prognostic benefit but provide symptomatic relief

• most potent and expedient diuretics available inhibit the 
reabsorption of sodium, chloride, and potassium

• excrete large volumes of fluid and electrolytes (primarily as 
sodium chloride) in urine

• increased venous capacitance , increased ejection fraction ,
decreased systemic and peripheral vascular resistance

• Low dose to start, increased according to clinical response, 
reviewed regularly
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Diuretics

Examples 

• Amiloride

• Bendrofluazide

• Bumetanide

• Chlortalidone

• Frusemide

• Indapamide

• Metolazone

• Spironolactone

Side effects
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Most common:

• Altered balance of fluid or chemicals (e.g. sodium, potassium) in the body 
(symptoms such as dry mouth, tiredness, muscle pain, feeling sick, cramps, or 
fast heart rate) 

• Stomach irritation 

• Low blood pressure (hypotension) 

• Rash 

• Hyperuricaemia

• Hyperglycaemia . 

• Rarely:

• Tingling, numbness or 'pins and needle' sensations (paraesthesia) 

• Blood disorders (such as thrombocytopenia, leucopaenia, agranulosis, or 
anaemia

• Ringing in the ears (tinnitus) 

• Rashes 

• Pancreatitis



Video

How diuretics work in HF
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https://www.youtube.com/watch?v=XVb7ykMfR68&feature=player_embedded


Angiotensin converting enzyme 
(ACE) inhibitors 

ACE inhibitors block the systematic 
production of angiotensin II by preventing 
the conversion of angiotensin I to 
angiotensin II.

• decrease peripheral vascular 
resistance,

• prevent vasoconstriction

• decrease blood pressure (by reducing 
the effects of aldosterone)

• increases renal blood flow (to further 
promote sodium, potassium, and 
water excretion). 
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A meta-analysis of ACE inhibitor trials found that 
the absolute benefits were similar in patients 
older and younger than age 60.
All persons with reduced LV ejection fractions 
should receive ACE inhibitor therapy unless 

contraindicated



Examples of ACE i

Majority of data is with 
Enalapril (10mg bd) and 
Captopril (25mg tds) –
extrapolated to class effect

Accupril – bd in heart failure 
– aim > 10mg

Cilazapril – od aim > 2.5mg
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Possible ACE inhibitor side effect

• Dry cough
• Increased blood-potassium level 

(hyperkalemia)
• Fatigue
• Dizziness
• Headaches
• Rapid heartbeat
• Fainting

• In rare cases can cause tissues to 
swell (angioedema).
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ARBs (Angiotensin II receptor blockers) 

• Block the actions of angiotensin II, a hormone naturally produced 
by kidneys. 

• ARBs relax blood vessels, which lowers your blood pressure. 

• Heart doesn't have to work so hard

• ARBs have almost identical actions to ACE inhibitors. Because they 
are usually more expensive than ACE inhibitors, they are often 
reserved for patients who do not tolerate ACE inhibitors.

• Losartan ~ 100mg
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Video

How ACE/vasodilators work in HF
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https://www.youtube.com/watch?v=lx_ReyaK408&feature=player_embedded
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The effect of impaired LV function on aldosterone synthesis. 
A, A decrease in cardiac output as a result of LV systolic dysfunction is perceived as a decrease in efferent renal blood flow. 
B, This stimulates renin secretion from the juxtaglomerular apparatus. 
C, In the peripheral circulation, renin cleaves angiotensinogen to angiotensin I (AT I), which is converted to angiotensin II (AT II) by ACE in the 
pulmonary artery vasculature (D). 
E, Angiotensin II stimulates zona glomerulosa cells in the adrenal cortex to secrete aldosterone. Extraadrenal synthesis of aldosterone occurs 
in vascular, adipose, and myocardial tissue (inset). Elevated plasma levels of aldosterone have a number of adverse effects on the 
cardiovascular system.



Nonsteroidal anti-inflammatory drugs 
(NSAIDs)

eg Ibuprofen, diclofenac and naproxen decrease the 
effectiveness of both frusemide and ACE inhibitors. 

• The use of NSAIDs increases the risk of HF, including the exacerbation of preexisting HF. 

– observational study of over 40,000 patients in Denmark who had survived a first hospitalization for HF and 
had subsequently used NSAIDs 

– The outcomes in these patients were compared with over 70,000 controls with HF who had not received 
NSAIDs. 

– The adjusted risk of rehospitalization for HF was statistically significantly increased in patients on diclofenac 
(adjusted HR 1.35) or ibuprofen (adjusted HR 1.16), and to a numerical but nonsignificant level for users of 
naproxen (adjusted HR 1.18).

– There was a dose-dependent increase in risk of death, which was highest with diclofenac (adjusted HR 2.08). 
Higher doses of ibuprofen (>1200 mg/day) and naproxen (>500 mg/day), but not lower doses, were also 
associated with an increased risk of death (adjusted HR 1.31 and 1.22, respectively, for the higher doses).
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Beta-blocker therapy
• Used in conjunction with ACE inhibitors and diuretics -

lessen heart failure symptoms, improve NYHA functional 
class, and decrease mortality rates in patients with 
systolic dysfunction (EF < 35% to 45%)

• prolong the life of the weakened heart by preserving the 
myocardial tissue and improving overall ejection fractions
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Examples of Beta Blockers
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Approximately 17,500 patients with HF have been entered into 30 
randomised clinical trials of beta-blocker therapy (this body of clinical trial 
data is approximately twice the size of that available for ACE inhibitors in 
patients with HF). The trials have shown conclusively that beta-blockers 
improve survival, decrease hospitalisations and improve LV function in 
patients with HF.



Side effects of beta blockers 

Common include:

• Fatigue
• Cold hands
• Headache
• Upset stomach
• Constipation
• Diarrhea
• Dizziness

Less common side effects include:

– Shortness of breath
– trouble sleeping
– Loss of sex drive
– Depression

• Beta blockers generally aren't used in 
people with asthma

• In people who have diabetes, beta 
blockers may block signs of low blood 
sugar.

• You shouldn't abruptly stop taking a 
beta blocker because doing so could 
increase your risk of a heart attack or 
other heart problems
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Dos and Don’ts

DO
– start at low dose

– gradually increase dose 
slowly over a few weeks

– warn patient may feel 
slightly worse after 
starting drug

– consider in patients 
with COPD with little 
reversibility

DO NOT
– stop suddenly – ensure 

patient has a supply

– be afraid to use

– start when in overt 
failure
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Aldosterone receptor antagonists 

• Block the effects of a hormones produced naturally by adrenal 
glands which can cause heart failure to get worse.

• Aldosterone receptor antagonists affect the balance of water and 
salts going into your urine and are weak diuretics. 

• They help lower blood pressure, reduce congestion and thus 
protect the heart.

• Aldosterone receptor antagonists are particularly effective in 
advanced heart failure, taken together with other heart failure 
drugs.

• Spironolactone ~50mg
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Digitalis

Cardiac glycosides are the oldest treatment of CHF. 

• decreased ventricular rate of contraction

• depression of the AV node 

• indirect stimulation of the vagus nerve

• increase in the force of the contraction of the 
heart and a decrease in the rate of contraction

• especially useful in people with irregular heart 
rhythms, notably atrial fibrillation with a rapid heart 
rate.
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Other agents

Anticoagulants

• Warfarin, dabigitran

Statins

• Atorvastatin, 
Pravastatin, simvastatin

• Vasodilators

• GTN/ Duride
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What about alternative or natural 
remedies? 

…frequently no medical evidence that these improve heart failure. 
On the contrary, ingredients within some of these alternative therapies may interfere 
with the actions of some heart failure medicines and may have harmful effects.

Some of the more common alternative or natural remedies that may affect certain 
heart failure medicines include:

• Ephedra (ma huang)
• Ephedrine metabolites
• Chinese herbs
• Hawthorne (cratageus) products
• Garlic
• Ginseng
• Gingko
• Coenzyme Q-10
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Pharmacologic therapy

Normal
Asymptomatic
LV dysfunction
EF <40%

Symptomatic CHF
NYHA II

Inotropes

Levosimendan

Symptomatic CHF
NYHA - IV

Symptomatic CHF
NYHA - III

Secondary prevention
Lifestyle modification

ACEI

Diuretics

 Blockers

Spironolactone
Loop 

Diuretics

Spironolactone

Specialised therapy, Transplant
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Device therapies
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Device therapies
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Video

How medical devices work in HF
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https://www.youtube.com/watch?v=3C1CYiIjPU0&feature=player_embedded


Surgery

Surgery generally improves heart failure, if the 
anticipated benefits of the procedure outweigh 
the risks. 

Surgery that can improve heart failure includes:

• Coronary artery bypass grafting (CABG)

• Valve surgery

• Heart transplantation
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Surgery
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Surgery/ Interventions
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Lifestyle change
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Adherence/ concordance
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Diet

• Maintaining a healthy weight

• Salt

• Fluids

• Alcohol

• Potassium

• Fats and cholesterol
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Malnutrition

• Up to 50% heart failure patients may be 
malnourished

• Patient becomes tired and weak and 
muscle mass reduces

• Independent predictor of mortality



Cachexia

A weakness and wasting of the body due to severe 
chronic illness.

– Reversible causes such as untreated nausea, ill- fitting 
dentures, medications, constipation

– Additional nutrition such as high calorie drinks

– Diet higher in fat and carbohydrates

– Regular snacks throughout the day



Salt
• Salt restriction is important as salt is an anti-diuretic

• High sodium consumption increases the risk of heart 
disease and stroke.

• Most people consume too much salt—on average 9–12 
grams per day, or around twice the recommended 
maximum level of intake. 

• Salt intake of less than 5 grams per day for adults helps 
to reduce blood pressure and risk of cardiovascular 
disease, stroke and coronary heart attack. The principal 
benefit of lowering salt intake is a corresponding 
reduction in high blood pressure. 

• Reducing salt intake has been identified as one of the 
most cost-effective measures countries can take to 
improve population health outcomes. An estimated 2.5 
million deaths could be prevented each year if global 
salt consumption were reduced

<120mg/
100gm
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Fluid

• Monitor fluid intake – fluid 
should be restricted to 
between 1.5 and 2 L/day in 
patients with moderate or 
more severe symptoms of 
fluid overload. 

• There is less evidence that 
fluid restriction is 
beneficial in patients with 
mild symptoms of heart 
failure.
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Potassium

• Excreted when taking diuretics
• Hypokalemia can cause weak muscles, abnormal heart rhythms, and a slight rise in blood 

pressure.
• Hyperkalemia may cause abnormal and dangerous heart rhythms. 

The following foods provide good sources of potassium:

• bananas
• oranges
• prunes
• soybeans
• cantaloupe melon
• fish such as halibut or flounder
• potatoes.

• Eating salty foods will increase sodium concentration and as a result, potassium loss occurs. 
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Activity
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Smoking cessation

• ABC for smoking 
cessation

– ASK

– BRIEF ADVICE

– CESSATION 
SUPPORT
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Emotions

• Encourage people to talk about  their feelings

• Support people to take a more active role in managing 
heart failure 

• Promote regular activity and exercise 

• Support to attend new activities

• Laughter is amazingly therapeutic 
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Nursing perspective

• Understanding of the cause 
of heart failure

• Regular monitoring
• Functional aspects 
• Nutrition 
• Early detection of 

deterioration
• Familiarity with the 

medications used
• Psychological perspective
• Regular communication with 

medical team
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HF plan



Reality of heart failure is:

• Usually terminal

• Prognostic uncertainty

• Sudden death

• Worse prognosis than 
for most common 
cancers
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All patients with end-stage heart failure resistant to optimal 
heart failure therapy should be offered a palliative 
approach. 
Strength of Evidence = B            

NZ guidelines 2012
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End of Life Considerations

• Inclusive in disease management

• Discuss specific directions in response to clinical 
events  such as CPR or ICD deactivation

• Should be reviewed frequently

• The addition of palliative care 
of heart failure therapies
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Palliative Care in Heart Failure

• Ease suffering

• Morphine – anxiolytic, sedative, pulmonary 
vasodilator, mild respiratory depressant

• Oxygen  eases dyspneoa

• Review non essential medication

• Some therapies may assist with symptom management 
at end of life and should be continued, whilst others 
may not be required. 
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Morphine 

• Should be used  routinely if patient is 
breathless despite conventional cardiac drugs

• Reduces sensation of breathlessness and can 
increase exercise tolerance

• May reduce hospitalisations when all other 
therapeutic options have been exhausted

www.eperc.mcw.edu
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Different model to cancer

• No clearly defined 
terminal stage

• Less predictable 
course, “roller 
coaster ride” with 
dips and highs

• Prognosis uncertain 
but risk of sudden 
death
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When is heart failure end-stage?

• Confirmed diagnosis
• Severely impaired, EF <20%
• Not a candidate for device therapy, or surgery
• BNP >200 on maximal therapy
• Persistent NYHA class III-IV symptoms
• Multiple co-morbidities which influence initiating HF therapy
• Inability to optimise medical therapy

• “The course to death should not be characterized by severe 
dyspnoea or volume overload. Rather, most dying patients 
managed well experience metabolic derangement and coma, 
or sudden death”
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And the presence of.….

• Cachexia

• Hyponatraemia

• Anaemia

• Elevated uric acid and 
deteriorating renal 
functions

• Wide QRS>0.12

• Age
• Substantial functional 

decline
• Depression
• LV diameter >70mm
• Social support
• Hr>100
• Syncope, frequent firing of 

ICD
• Serious co-morbidity
• Multiple admissions
• Low income
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• Refractory end stage disease (stage D, NYHA 
class IV)

• 1-2 year survival of less then 50%

• Medications no longer so well tolerated

• Spontaneous reversal of this stage is unusual
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Difficult conversations

• What's the most important issue in your life 
right now?

• What helps you keep going?

• How do you see the future?

• What is your greatest worry or concern?

• Are there ever times when you feel down?

• If things got worse, where would you like to 
be cared for?

10/01/2017

E- leaning-
http://acp.docebosaas.com/lms/
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Cinical Practice Points

Management of symptoms associated with heart failure at the end of life 
is an important aspect of palliative care: 
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ICD deactivation

• Advanced HF patients who 
prefer to be allowed to die 
naturally when the time comes 
should have a defibrillator 
electively deactivated

• Will I die immediately when 
the ICD is switched off?

• No. The ICD only functions to 
treat any life-threatening 
interruptions in heart rhythm 
as they arise. It doesn’t keep 
you alive on a day-to-day basis.
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Barriers to Palliative Care

• Unpredictable course for heart failure

• Palliative model is an acute model based on end stage 
cancer 

• Doctors understanding of the palliative role

• GPs reluctance to endorse the expansion of specialist 
palliative services

• Chronic care model
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• Active management continued

• Possibility of death acknowledged and 
discussed

• Focus on symptom control/family support

• Benefit from multidisciplinary/ continuity of 
care
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Management interventions for 
patients with heart failure

Include:
• comprehensive education and involvement of the patient and family/support people; 
• social support; 
• focus on patient self-management strategies; 
• attention to compliance with healthcare and self management; 
• optimisation of medical therapy; 
• structured follow-up (often in shared-care settings with hospital and primary care); 
• more intensive disease management strategies for patients recently hospitalised with heart 

failure who are particularly vulnerable (such as those with English as a second language, 
multiple previous hospital admissions or from lower socioeconomic conditions); 

• interventions may commence during a hospital admission and continue with early, planned 
and structured follow-up to address the needs of the patient. 

• Any structured programme/intervention should have flexibility and be able to be adapted 
according to the needs of the individual patients and the local healthcare environment. 

• The heart failure nurse specialist has a key role in management and often will work as part of a 
multidisciplinary team. 

• Remote monitoring (telemonitoring) may be considered for some patients. 
• Adequate funding is required to sustain such management interventions.

10/01/2017 Andy Mclachlan NP CMH



• Weight monitoring is advised as part of regular self-care 
management programmes in patients with heart failure.

• Provide a clear action plan as to when a patient should seek 
medical help in the face of deteriorating symptoms such as weight 
gain, shortness of breath, peripheral oedema, or other symptoms.

• All patients should understand the reasons for taking their 
prescribed dugs, the dosing and potential side effects.

• An ABC approach to smoking cessation should be used for all 
patients with heart failure who smoke.

• Influenza and pneumococcal vaccination should be considered for 
all patients with heart failure.

• Dietary sodium should be restricted, excessive fluid intake avoided 
and alcohol intake limited in patients with heart failure.
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Questions

• Acknowledge

• June Poole and Tim Sutton 
and Katherine Mclean for 
sharing slides
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