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1  INTRODUCTION

1 Introduction

1.1 wHaT IS CHRONIC HEaRT faIlURE?

Chronic heart failure (CHF) is a complex clinical syndrome that can result from any structural 
or functional cardiac or non-cardiac disorder that impairs the ability of the heart to respond to 
physiological demands for increased cardiac output. Chronic heart failure is characterised by 
symptoms such as exertional breathlessness and fatigue, and signs of fluid retention as well as 
signs associated with the underlying cardiac disorder.

Heart failure may arise as a consequence of a myocardial, valvular, pericardial, endocardial or 
electrical problem (or some combination of these). In contrast with chronic heart failure, the 
term acute heart failure is often used to mean acute (cardiogenic) dyspnoea characterised by 
signs of pulmonary congestion including pulmonary oedema.

1.2 CaUSES Of HEaRT faIlURE

A syndrome is a constellation of symptoms and signs and is not a single disease. The underlying 
diagnosis and aetiology must always be sought in patients presenting with the heart failure 
syndrome. This is the only way in which optimum treatment can be provided, ie the treatment 
varies depending on whether the underlying cause is myocardial dysfunction, valve disease 
or some other aetiology.

The commonest cause of heart failure is myocardial dysfunction which is commonly systolic, 
ie there is reduced left ventricular contraction. Around two thirds of these cases result from 
coronary heart disease (CHD) and there is usually a past history of myocardial infarction (MI). 
The remainder have a non-ischaemic cardiomyopathy, which may have an identifiable cause 
(eg, hypertension, thyroid disease, valvular disease, alcohol excess, or myocarditis) or may 
have no known cause (eg, idiopathic dilated cardiomyopathy).

1.3 REMIT Of THE GUIDElINE

This guideline is subdivided into six sections. The first deals with diagnostic tests which are 
effective in arriving at a diagnosis and underlying cause for disease. The second section addresses 
lifestyle modification which affects risks or progression of CHF. The third and fourth address 
optimum pharmacological and interventional treatments. The fifth section discusses organisation 
of care and discharge planning. The sixth section deals with palliative care. The quality of the 
evidence and hence the strength of the recommendations varies across the six sections with 
the strongest evidence generally being available for the treatment sections.

There are overlaps between this guideline and other SIGN guidelines on aspects of cardiovascular 
disease (CVD). For example, implantable cardiac defibrillators are relevant to heart failure 
but they are dealt with fully in SIGN guideline 94 on cardiac arrhythmias in coronary heart 
disease.�

This guideline refers only to chronic heart failure and acute heart failure is dealt with in SIGN 
guideline 93 on acute coronary syndromes.2
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1.4 DEfINITIONS

Once a diagnosis of CHF has been established symptoms may be used to classify the severity 
of heart failure. The New York Heart Association (NYHA) classification is the most widely used 
stratification tool for assigning patients with CHF to functional classes (see Table 1).3

Table 1: New York Heart Association classification

   Class  Symptoms

  I  No limitation: ordinary physical exercise does not cause undue   
    fatigue, dyspnoea or palpitations.
  II  Slight limitation of physical activity: comfortable at rest but ordinary  
    activity results in fatigue, palpitations or dyspnoea.
  III  Marked limitation of physical activity: comfortable at rest but less   
    than ordinary activity results in symptoms.
  IV  Unable to carry out any physical activity without discomfort:   
    symptoms of heart failure are present even at rest with increased   
    discomfort with any physical activity.

Chronic heart failure can be associated with left ventricular systolic dysfunction (LVSD) and/or 
left ventricular diastolic dysfunction (LVDD). It can go on to involve right ventricular dysfunction 
(RVD) in the late stages. Left ventricular systolic dysfunction means the left ventricle does not 
contract well enough to pump out an adequate supply of oxygenated blood around the peripheral 
circulation. Left ventricular diastolic dysfunction means the left ventricle fails to fill properly 
due to stiffness of the left ventricle or inadequate inflow across a damaged mitral valve. The 
result is an inadequate supply of oxygenated blood to the peripheral circulation.

It is possible to have impaired LVSD without the clinical symptoms of chronic heart failure. 
This can happen:

a) with a history of symptomatic heart failure and subsequent ongoing treatment

b) with no history of previous symptoms of heart failure nor treatment (asymptomatic  
 LVSD).

1.5 STaTEMENT Of INTENT

This guideline is not intended to be construed or to serve as a standard of care. Standards 
of care are determined on the basis of all clinical data available for an individual case and 
are subject to change as scientific knowledge and technology advance and patterns of care 
evolve. Adherence to guideline recommendations will not ensure a successful outcome in 
every case, nor should they be construed as including all proper methods of care or excluding 
other acceptable methods of care aimed at the same results. The ultimate judgement must be 
made by the appropriate healthcare professional(s) responsible for clinical decisions regarding 
a particular clinical procedure or treatment plan. This judgement should only be arrived at 
following discussion of the options with the patient, covering the diagnostic and treatment 
choices available. It is advised, however, that significant departures from the national guideline 
or any local guidelines derived from it should be fully documented in the patient’s case notes 
at the time the relevant decision is taken.

�.5.� pATIeNT VeRSION

A patient version of this guideline is available from the SIGN website, www.sign.ac.uk



3

1  INTRODUCTION

�.5.2 ADDITIONAL ADVICe TO NHSSCOTLAND FROM NHS qUALITy IMpROVeMeNT 
SCOTLAND AND THe SCOTTISH MeDICINeS CONSORTIUM

NHS qIS processes multiple technology appraisals (MTAs) produced by the National Institute 
for Health and Clinical excellence (NICe) in england and Wales.

The Scottish Medicines Consortium (SMC) provides advice to NHS Boards and their Area Drug 
and Therapeutics Committees about the status of all newly licensed medicines and any major 
new indications for established products.

NHS qIS validated NICe MTAs and SMC advice relevant to this guideline are summarised in 
the section on implementation.

1.6 REvIEw aND UpDaTING

This guideline was issued in 2007 and will be considered for review in three years. Any updates 
to the guideline in the interim period will be noted on the SIGN website: www.sign.ac.uk
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2 Diagnosis and investigations

patients often present with symptoms of fatigue and/or shortness of breath and/or ankle swelling. 
These patients are frequently obese, they often smoke and they may have a history of chronic 
obstructive pulmonary disease, hypertension, coronary heart disease or diabetes. The challenge 
for the clinician is to differentiate CHF from a myriad of other conditions with similar symptoms 
and signs and to streamline the patient’s journey via the most efficient diagnostic and therapeutic 
pathway. A successful diagnosis is likely to require both subjective (review of symptoms) and 
objective (evidence of cardiac dysfunction) components.

2.1 DIaGNOSING HEaRT faIlURE

2.�.� CLINICAL exAMINATION

There is no symptom or sign that is both sensitive and specific for the diagnosis of CHF and a 
purely clinical diagnosis is problematic. Table 2 reports sensitivities and specificities of some 
common symptoms associated with CHF.4

Table 2: Sensitivity and specificity of symptoms in diagnosing chronic heart failure 

Symptom Sensitivity (%) Specificity (%)

dyspnoea 66 52

orthopnoea 2� 8�

paroxysmal nocturnal dyspnoea 33 76

history of oedema 23 80

The following signs are more specific for heart failure and should be sought in patients presenting 
with symptoms suggestive of CHF.4 

raised jugular venous pressure (JVp)
lateral displacement of the apex beat
presence of a third heart sound (S3)
basal crepitations
peripheral oedema.

Identification of any of these signs adds to the clinical suspicion of CHF (see Table 3). Many 
patients will not exhibit any of these signs.

pulse rate and rhythm and blood pressure should also be measured and recorded.

Table 3: Sensitivity and specificity of diagnostic signs in individuals with suspected  
heart failure

Sign Sensitivity (%) Specificity (%)

raised JVp  �0 97

third heart sound  3� 95

peripheral oedema  �0 93

tachycardia 7 99

crepitations  �3 9�

pulmonary crepitations and ankle oedema are relatively common signs in presenting patients, 
but are not specific to heart failure. In clinical practice it is the combination of symptoms and 
signs, and the presence or otherwise of a likely cause of heart failure which is most useful.
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Basic early investigations are necessary to differentiate heart failure from other conditions 
and to provide prognostic information. Urinalysis, serum urea and creatinine tests may help 
to determine if there is kidney failure, since symptoms of kidney disease are similar to those 
of CHF. Chest x-ray may indicate signs of CHF such as cardiomegaly, pulmonary congestion 
or pleural effusion and also non-cardiac indications such as lung tumours which account for 
breathlessness.

 patients suspected of chronic heart failure should receive a range of basic tests. The 
investigations will vary depending on the presentation but should usually include a 
full blood count, fasting blood glucose, serum urea and electrolytes, urinalysis, thyroid 
function and chest x-ray.

2.�.2 FURTHeR INVeSTIGATIONS

Following clinical examination and basic investigations, a decision must be made as to whether 
the patient should undergo an echocardiogram (see section 2.1.5). To help make this decision, 
the patient should undergo either an electrocardiogram (eCG, see section 2.1.3) or brain 
natriuretic peptide (BNp) test (see section 2.1.4), or both depending on local circumstances. If 
either test is abnormal, there is sufficient likelihood of heart failure to warrant echocardiography 
to confirm a diagnosis. If both tests are normal, heart failure is unlikely and alternative tests for 
the symptoms should be considered.

If echocardiography suggests a diagnosis of heart failure, an eCG should be done (if it has not 
already been done) to help identify the underlying cause of the heart failure.

pulmonary function tests should be considered in selected patients, ie in those whom heart 
failure is excluded and also in those with heart failure and comorbid lung disease which may 
contribute to dyspnoea.

2.�.3 eLeCTROCARDIOGRApHy

The ECG is used firstly as a screening test to assess the likelihood of CHF and the need for 
subsequent echocardiography to confirm or refute a diagnosis. It is unusual for a patient with 
chronic heart failure to have a normal eCG. The eCG abnormalities reported in heart failure 
are all non-specific, and relatively common in elderly patients. The specificity of an abnormal 
eCG is relatively poor (around 60% at best).5

electrocardiographic abnormalities in CHF include:

pathological q waves
left bundle branch block
left ventricular hypertrophy (LVH)
atrial fibrillation
non-specific ST and/or T wave changes.

Electrocardiography is also useful once CHF has been confirmed as it may help to determine 
the cause (eg, q waves indicate previous myocardial infarction, LVH is seen in hypertension 
and aortic valve disease) and it is important to exclude atrial fibrillation.

2.�.4 B-Type NATRIUReTIC pepTIDe

Brain natriuretic peptide and N terminal-pro-BNp (NT-proBNp) are peptide hormones produced 
in the heart by breakdown of a precursor protein (pro-BNp). BNp causes natriuresis, diuresis, 
vasodilation and muscle relaxation; NT-proBNp is inactive.6 

plasma BNp and NT-proBNp concentrations are raised in patients with heart failure and the 
concentrations tend to rise with NyHA class. 

The evidence of clinical effectiveness of BNp as a diagnostic tool for heart failure is drawn 
from a health technology appraisal carried out by NHS quality Improvement Scotland, which 
included �9 observational studies (�� using BNp, eight using NT-proBNp).5









6

MaNaGEMENT Of CHRONIC HEaRT faIlURE 

Pooled sensitivity for the diagnosis of heart failure using BNP was 0.91 (95% confidence 
intervals CI, 0.90 to 0.93), specificity was 0.73 (95% CI 0.71 to 0.75). Pooled sensitivity for 
the diagnosis of heart failure using NT-proBNP was 0.91 (95% CI 0.88 to 0.93), specificity was 
0.76 (0.75 to 0.77). Although simple single value cut-offs for the diagnosis of heart failure have 
been proposed, a more realistic interpretation of BNp and NT-proBNp is to suggest that very 
low values rule out heart failure, very high values make heart failure likely in the absence of 
other causes of raised BNp. Intermediate to high values should be regarded as indeterminate, 
necessitating further investigation. The upper limit of normal is age, sex and race dependent, 
and must be determined locally depending on the assay used.

BNp and NT pro-BNp are suitable for widespread use as a screening test in patients with 
suspected chronic heart failure, assuming appropriate quality control of the assay and selection 
of appropriate cut-off values for the patients tested. BNp levels fall after commencing therapy 
for CHF, eg diuretics, so the sensitivity is lower in patients who have already commenced 
treatment.

B Brain natriuretic peptide or NT pro-BNp levels and/or an electrocardiogram should be 
recorded to indicate the need for echocardiography in patients with suspected heart 
failure.

 In the assessment of suspected heart failure, brain natriuretic peptide or NT pro-BNp 
levels should ideally be checked on samples taken prior to commencing therapy. 

2.�.5 eCHOCARDIOGRApHy

echocardiography is a safe and relatively inexpensive investigation which is very helpful in 
diagnosing heart failure and determining the cause. It provides a semi-quantitative assessment 
of left ventricular systolic and diastolic function, valve disorders can usually be accurately 
delineated, and pulmonary artery systolic pressure can be estimated. The limitation of poor 
image quality due to obesity or lung disease is minimised by the skilled use of modern imaging 
equipment.

As it may not be feasible, or cost effective to refer all patients with suspected heart failure for 
echocardiography, screening with either eCG and/or BNp is desirable. Brain natriuretic peptide 
testing has the practical advantage of being a simple blood test (see Figure 1).

 echocardiography is recommended in patients with suspected heart failure who have 
either a raised brain natriuretic peptide or N terminal-pro-BNp level or abnormal 
electrocardiograph result to confirm the diagnosis and establish the underlying cause. 
The investigation should include:

a description of overall left ventricular systolic function together with any wall motion  
 abnormalities

assessment of diastolic function
measurement of left ventricular wall thickness
Doppler assessment of any significant valve disease 
estimation of pulmonary artery systolic pressure, where possible.

 echocardiography should be performed on modern high resolution equipment by suitably 
trained operators.
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Figure �: Diagnostic algorithm for patients with suspected chronic heart failure

Symptoms or signs 
suggestive of CHF

CHF pOSSIBLeCHF exCLUDeD

BNp 
(or NT pro-BNp) 

and /or eCG

ECG
(If not already done, to 

determine cause of CHF)

Consider alternative cause for 
symptoms

Low BNP (or NT pro-BNP)
 and normal ECG

Refer for echocardiography

Raised BNP (or NT pro-BNP) 
or abnormal ECG

Clinical examination
(full blood count, fasting blood glucose, serum urea and electrolytes,  

urinalysis, thyroid function and chest x-ray)
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2.�.6 CHeST x-RAy

The chest x-ray (CxR) is important to help exclude other causes of shortness of breath and to 
support a possible diagnosis of CHF. On its own it cannot be used to diagnose heart failure 
and must be used in combination with other sources of clinical evidence.

In one systematic review pulmonary venous redistribution with upper lobe blood diversion 
on CXR was shown to have 65% sensitivity (67% specificity) for increased preload in CHF. 
Cardiomegaly on CXR had 51% sensitivity (79% specificity) for decreased ejection fraction in 
CHF. Neither finding alone can adequately confirm or refute left ventricular dysfunction.7 

B a chest X-ray is recommended early in the diagnostic pathway to look for supportive 
evidence of chronic heart failure and to investigate other potential causes of 
breathlessness.

2.2 DETERMINING THE UNDERlyING CaUSE Of HEaRT faIlURE

Much of the evidence base for the management of heart failure relates to heart failure due 
to LVSD. Although this is the most common underlying cardiac abnormality in patients with 
heart failure in the UK, other cardiac abnormalities may be the cause of the heart failure – for 
example valve disease, or diastolic dysfunction of the left ventricle (heart failure with preserved 
systolic function). Identifying the cause is important as heart failure due to, for example, valve 
disease requires management that differs from heart failure caused by LV systolic dysfunction.8 
echocardiography can reliably differentiate between these different types of heart failure.

The cause of the LVSD has management implications for many patients with CHF since most 
patients with coronary heart disease are treated with aspirin and a statin in addition to their 
heart failure specific therapy. In some patients with severe coronary disease left ventricular 
function improves after revascularisation. Two large randomised controlled trials (RCTs) are 
currently in progress to evaluate whether revascularisation of viable myocardium is associated 
with improved outcome in CHF patients. There is insufficient evidence available to make a 
recommendation on the benefit of revascularisation in these patients.

An indication of the presence of coronary disease as the cause of LVSD is often apparent from 
the history, eCG and echocardiogram but in cases of doubt coronary angiography may be 
required.

 Routine coronary angiography and revascularisation are not recommended.

2.2.� IMAGING TeCHNIqUeS

Radionuclide blood pool - multiple gated acquisition (MUGA) - scanning can provide an 
accurate measure of the left ventricular ejection fraction, but it exposes the patient to ionising 
radiation and does not allow visualisation of the heart valves. Myocardial perfusion imaging is 
the most common nuclear cardiology test to assess coronary artery disease. This non-invasive 
test can identify and quantify areas of inadequate blood supply within the myocardium and 
detect scarring due to previous MI. 

 Differentiation between heart failure due to idiopathic dilated cardiomyopathy and heart 
failure due to coronary artery disease may be achieved by analysis of clinical findings, 
electrocardiogram, or coronary angiography.

One prospective observational study suggests that gadolinium enhanced cardiovascular magnetic 
resonance imaging (MRI) may be more accurate than coronary angiography in differentiating 
heart failure due to coronary artery disease from dilated cardiomyopathy.9
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potentially viable myocardium can be detected by radionuclide positron emission tomography 
(peT), magnetic resonance imaging and dobutamine stress echocardiography (DSe) and studies 
of these imaging modalities have been pooled together in one meta-analysis and one systematic 
review.�0,�� All three techniques appear capable of detecting ischaemic but viable myocardium, 
and the presence of such viability predicts improved survival following revascularisation. The 
level of concordance between individual studies is not high and methodological variations 
impede confident conclusions.

A single small diagnostic study compared contrast enhanced cardiac MRI with peT.�2 No definite 
evidence of superiority of any technique was demonstrated but MRI appeared as accurate as 
peT in detection of viability.

 Routine use of myocardial viability testing with dobutamine stress echocardiography, 
positron emission tomography, single photon emission computed tomography or magnetic 
resonance imaging to identify patients most likely to benefit from revascularisation is not 
recommended.

2  DIaGNOSIS aND INvESTIGaTIONS
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3 Behavioural modification

3.1 alCOHOl CONSUMpTION

Alcohol is a myocardial depressant.�3 In patients with CHF, hospital readmissions due to 
decompensated CHF are lower amongst patients who abstain from alcohol.�4 Other CHD 
risks of alcohol consumption are addressed in SIGN guideline 97 on risk estimation and the 
prevention of cardiovascular disease.�5

One unit of alcohol in the UK means a beverage containing 8 g or �0 ml of ethanol. The amount 
of alcohol in units is calculated as follows: volume of drink (ml) x percentage alcohol/8.�6 
The volume of alcohol representing a unit depends on the strength of the drink, and it can be 
misleading to say that one glass of wine or half a pint of beer is equivalent to a single unit. Half 
a pint of beer which is 3.5% alcohol by volume represents one unit of alcohol. A �25 ml glass 
of wine at �3% alcohol by volume represents approximately �.6 units.

3.�.� ALCOHOLIC CARDIOMyOpATHy

Long term heavy alcohol consumption is an important cause of dilated cardiomyopathy 
especially in men in their late forties. Although the amount and duration of alcohol that results 
in alcoholic cardiomyopathy (ACM) is not clearly established, men and women who consume 
alcohol >11 units / day for over five years are at risk.�7

Two prospective studies of patients with severe ACM found that after six months of total 
abstinence from alcohol, left ventricular function had significantly improved with an 
accompanying reduction in the cardiothoracic ratio on CxR.�8,�9

Another observational study found that among patients with alcoholic cardiomyopathy followed 
up for four years, those who continued to drink between 2-3 units and 7-8 units alcohol per 
day had a similar improvement in cardiac function to those who became total abstainers (0.�3� 
and 0.�25 improvement in LVeF respectively), while those who continued to drink >�0 units 
alcohol/day had a further deterioration in LVeF.20 Non-cardiac harms which may manifest 
themselves at much lower levels of alcohol consumption were not assessed in this study.

C all patients with heart failure should be advised to refrain from excessive alcohol 
consumption. when the aetiology of heart failure is alcohol related, patients should 
be strongly encouraged to stop drinking alcohol.

See SIGN guideline 74 on the management of harmful drinking and alcohol dependence 
in primary care for information on detection and assessment of individuals with alcohol 
dependence, hazardous or harmful drinking.�6

3.2 SMOkING

No prospective studies have quantified the effects of a smoking cessation intervention on 
outcomes in patients with heart failure. Observational data support the association between 
continued smoking and increased heart failure mortality and increased rates of hospital 
admissions due to worsening heart failure compared with never, recent ex-and longer ex-
smokers.�4,2�

Because of its many harmful effects, the effect of smoking on heart failure cannot be viewed 
in isolation. See SIGN guideline 97 on risk estimation and the prevention of cardiovascular 
disease for a discussion of the effect of smoking on cardiovascular disease.�5

B patients with chronic heart failure should be strongly advised not to smoke and should 
be offered smoking cessation advice and support.
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3.3 UNSUpERvISED pHySICal aCTIvITy 

Although most lifestyle recommendations are easily understood by patients, the recommendation 
to become more physically active in the presence of significant known heart disease may be 
frightening and contradictory to previously suggested  management, ie rest and limitation of 
physical activity in acute heart failure (see section 5.1.4 for a discussion of supervised exercise 
programmes and SIGN guideline 57 on cardiac rehabilitation for recommendations on exercise 
training for individuals with CHD).22

A �2 week, home based, low intensity, walking programme with a detailed prescription 
updated weekly, improved stable heart failure patients’ six minute walking distance compared 
with a control group given a pedometer and advice only. Improvements in quality of life were 
inconsistent. Walking was well tolerated and appears safe for stable patients. Compliance was 
lower than in other studies which have supervised group exercise training, despite regular 
contact and home visits.23

Motivational interviewing is a client-centred, directive method for enhancing intrinsic motivation 
to change behaviour by exploring and resolving an individual’s ambivalence towards behaviour 
change. In motivational interviewing the healthcare professional avoids adopting an authoritative 
stance but uses cognitive behaviour strategies to encourage the client to take active responsibility 
for the decision to change and goal setting.

In one study, heart failure patients receiving motivational interviewing had better outcomes 
in terms of level and type of physical activity than those receiving usual care (ie advice 
giving).24

Further discussion of motivational interviewing techniques is included in SIGN guideline 97 
on risk assessment and the prevention of cardiovascular disease.�5

B Motivational techniques should be used to promote regular low intensity physical 
activity amongst patients with stable heart failure.

Due to the concern over central haemodynamic volume and blood pressure responses during 
immersion in water, the safety and appropriateness of water based exercise therapy has been 
questioned in patients with chronic heart failure.25

In NyHA III heart failure patients, the enhanced preload created by immersion in water resulted 
in abnormal cardiac responses including left ventricular overload, further left ventricular (LV) 
dyskinesia and a failure in stroke volume to increase (risk of further dilation of a damaged 
ventricle).26 Further studies on the safety of swimming in patients with CHF are required.

 In patients with NyHA III or IV heart failure, other forms of physical activity are preferable 
to exercises in water or swimming.

3.4 DIETaRy CHaNGES

3.4.� SALT AND FLUID ReSTRICTION

It is common practice to advise patients with heart failure to restrict salt and fluid intake. This 
is difficult for patients and the evidence to support this advice is scarce.

One randomised trial of a low salt diet in patients with heart failure, mostly NyHA I, over �5 
days showed some weight loss, but no change in NYHA classification.27

Another RCT showed that following a six month, individually prescribed salt and fluid restricted 
diet, patients with mild to moderate heart failure showed clinical improvements with a greater 
absence of oedema and fatigue, resulting in a significant improvement in NYHA category and 
quality of life when compared to general advice.28 Although randomly assigned, there was a 
significant difference between the proportion of male and female subjects in the experimental 
and control groups. This may limit the generalisability of these findings across sexes.

3  BEHavIOURal MODIfICaTION
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Salt restriction has a favourable effect on blood pressure which may be advantageous in patients 
with CHF (see SIGN guideline 97 on risk estimation and the prevention of cardiovascular 
disease).�5

The Food Standards Agency has recommended that the total salt intake for adults should not 
exceed 6 g/day (approximately �.5 teaspoons).29 Food labels often include the sodium content 
rather than salt. To convert the sodium content of food into salt content, multiply the sodium 
level by 2.5.

 patients with chronic heart failure should be advised to avoid a salt intake of >6g/day.

 patients with chronic heart failure should be advised not to use “low salt” substitutes 
due to their high potassium content.

 Healthcare professionals caring for patients with frequent decompensated heart failure 
should assess individual patients’ fluid intake and use a tailored approach when giving 
fluid restriction advice.

3.4.2 HOMe DAILy WeIGHT MONITORING

Although daily weight monitoring is a regular part of management for patients with heart failure 
to identify early weight gain and allow rapid intervention to avert serious decompensation, no 
trials were identified which have examined this in isolation. Daily weight monitoring is included 
in most multifactorial interventions (see section 6.2 on post-discharge care).

 patients with chronic heart failure should be encouraged to weigh themselves at a set 
time of day, every day (after waking, before dressing, after voiding, before eating). patients 
should report to their general practitioner or heart failure specialist any weight gain of 
more than �.5 to 2 kgs in two days.

3.4.3 NUTRITIONAL SUppLeMeNTS AND FRUIT JUICeS

No trials have been identified on the effect of omega-3 capsules or creatine supplements on 
morbidity in patients with CHF (see SIGN guideline 97 on risk estimation and the prevention of 
cardiovascular disease for a fuller discussion of omega-3).�5 One trial of 56 patients with advanced 
heart failure indicated that supplementation with vitamin E did not result in any significant 
improvements in prognostic or functional indexes of heart failure or in quality of life.30

The evidence surrounding coenzyme q�0 (Coq�0) supplementation is inconsistent. A meta-
analysis of nine trials concluded that taking Coq�0 does not improve ejection fraction or 
mortality.3� However, in a later RCT in patients with CHF awaiting transplant, those randomised 
to Coq�0 gained improvement in functional status, clinical status and quality of life compared 
to those randomised to placebo.32

Healthy eating guidelines from the British Dietetic Association encourage the consumption 
of five portions of fruit and vegetables each day. Often fruit juices are seen by patients as 
a convenient way of increasing their fruit intake. However, the therapeutic effect of certain 
commonly prescribed medications in patients with heart failure is known to be affected by 
drinking certain fruit juices (eg grapefruit or cranberry juices).

The British National Formulary (BNF) advises that due to interactions with prescribed medications 
certain supplements and fruit juices should be avoided.33

 patients with chronic heart failure who are taking warfarin should be advised to avoid 
cranberry juice (which may increase drug potency).

 patients with chronic heart failure who are taking simvastatin should be advised to avoid 
grapefruit juice (which may interfere with liver metabolism of the drug).

 patients with chronic heart failure should not take St John’s wort supplements due to 
the interaction with warfarin, digoxin, eplenerone and selective serotonin re-uptake 
inhibitors.
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3.5 COMplEMENTaRy THERapIES

No clinical trials were identified on aromatherapy, reflexology or reiki in patients with CHF.

A small study of a �2 week programme of tai chi showed enhanced quality of life (qoL) and 
reduced BNp levels in patients with CHF. From the study design, it is uncertain whether the 
improvement was due to the physical and meditative aspects of tai chi or the benefits of social 
contact.34

There is insufficient evidence to draw substantial conclusion regarding acupuncture. No trials 
have examined the effect of a course of acupuncture. A small placebo controlled randomised 
trial showed a single session of acupuncture eliminated surges in sympathetic activation during 
laboratory induced mental stress. How this translates to changes in quality of life remains to 
be evaluated.35

Group relaxation therapy with additional home practice, did not improve physical quality 
of life or exercise capacity but improved the peace-spiritual domains of qoL compared with 
usual care.36

In elderly patients with optimally treated CHF, meditation (audio tape at home and weekly 
group sessions) reduced sympathetic activity levels and improved quality of life compared to 
a control group.37

3.6 MOOD DISORDERS

Depression is common in patients with chronic heart failure and is associated with an increased 
risk of mortality in some, 38-4� but not all, studies 42,43 and may be related to morbidity and 
rehospitalisation.39,4� 

There is insufficient evidence to guide clinicians as to which screening or assessment measures 
to use with this population. The British Medical Association quality Outcome Framework for 
general practitioners recommends that all patients on the CHD register should be screened for 
depression using two standard questions.44 Where a patient is newly diagnosed or known to be 
depressed the framework recommends three screening questionnaires to aid clinical judgement 
in measuring the severity of depression and monitoring treatment. One of these, the Hospital 
Anxiety and Depression Scale, is familiar to hospital and cardiac rehabilitation services in 
Scotland.45 It requires a small amount of staff training before use (see SIGN guideline 57 on 
cardiac rehabilitation).22 There is, as yet, no widely recognised screening measure for mood 
disorders in palliative care in Scotland. As at all stages of heart failure, criteria for depression 
such as loss of appetite and fatigue must be interpreted with care.

 Screening for depression in heart failure may help to identify patients who are at poorer 
prognostic risk.

A Cochrane review of psychological therapies (a broad definition incorporating education, 
counselling, stress management and cognitive behaviour therapy and other psychotherapies 
provided by trained professionals) found no RCTs of the treatment of depressed mood in patients 
with CHF.46 Anxiety and depression frequently present comorbidly in general population studies. 
There is little evidence as to the incidence and prevalence of different types of anxiety problem 
in chronic heart failure and no RCTs of treatment were identified.

There is insufficient evidence on efficacy or safety to support the use of antidepressant 
pharmacotherapy in patients with heart failure. If antidepressant medication is felt to be desirable, 
a tricyclic antidepressant should not be used.47

 If antidepressant medication is prescribed, a tricyclic antidepressant should not be used 
in patients with chronic heart failure.

3  BEHavIOURal MODIfICaTION
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4 pharmacological therapies 

A large number of high quality trials on pharmacological therapy have been undertaken in 
patients with LVSD with all stages of disease from asymptomatic LVSD to severe heart failure. 
The aims of treatment are to prevent progression of the disease, thereby reducing symptoms, 
hospital admissions and mortality. Many treatments have been shown to reduce either one or 
more (often all) of these but each can produce side effects and careful monitoring is essential 
in order to maximise benefit and minimise adverse effects.

This section lists the main classes of drugs used in the management of chronic heart failure. 
Annexes �-4 list important cautions, contraindications, interactions and recommended starting 
and target drug doses where possible.48 Annex 5 lists medicines and herbal preparations which 
are known to interact with drugs used in the management of CHF or which may cause harm.

4.1 aNGIOTENSIN CONvERTING ENZyME INHIBITORS

Angiotensin converting enzyme (ACE) inhibitors were first shown to be effective in heart failure 
in the 1980s. Since then, many RCTs have confirmed their benefit on mortality and morbidity, 
in patients with chronic heart failure,49,50 LVSD, heart failure or both after MI5�-53 and in patients 
with asymptomatic LVSD.54 Meta-analysis of these and other major trials (n=7,�05 patients) has 
shown that in patients with chronic heart failure treatment with an ACe inhibitor reduces relative 
risk of mortality by 23% (odds ratio OR 0.77, 95% CI 67 to 88; absolute risk reduction ARR 
6.�%) and admission for heart failure is reduced by 35% (95% CI 26 to 43%; ARR �0.2%).55 
In a further meta-analysis in patients with LVSD, heart failure or both after MI relative risk of 
mortality was reduced by 26% (95% CI �7 to 34%; ARR 5.7%) and hospital admission by 27% 
(95% CI �5 to 37%; ARR 3.6%).56

a angiotensin converting enzyme inhibitors should be considered in patients with all 
NyHa functional classes of heart failure due to left ventricular systolic dysfunction.

Important adverse effects are cough, hypotension, renal impairment and hyperkalaemia.  
Angio-oedema is a rare adverse effect, which can be life threatening (due to laryngeal 
involvment). Any patient who suffers angio-oedema should have the ACe inhibitor withdrawn 
immediately and be prescribed an alternative agent. Renal impairment is likely to occur in those 
with unsuspected (bilateral) renovascular disease. ACe inhibitor induced renal dysfunction is a 
possible indicator of renovascular disease and may warrant a MRI renal scan.

A systematic review of six RCTs of concomitant ACe inhibitor and aspirin use did not show any 
significant reduction in efficacy of ACE inhibitor therapy in patients also taking aspirin.57 This 
combination of drugs is safe and effective in reducing CVD events in patients with CHF.

4.2 BETa BlOCkERS

Many RCTs have been undertaken with beta blockers in patients with heart failure. In the 
CIBIS II,58 MeRIT-HF,59 and COpeRNICUS60  trials a consistent, approximately one third 
reduction in total mortality was seen with bisoprolol, extended release metoprolol succinate 
and carvedilol. In the SENIORS trial, nebivolol significantly reduced a composite outcome of 
death or cardiovascular hospitalisations in elderly heart failure patients.6�

There is consistent evidence for positive benefits from beta blockers in patients with heart 
failure, with risk of mortality from cardiovascular causes reduced by 29% (95% CI �4% to 42%); 
mortality due to pump failure reduced by 36% (95% CI 9% to 55%); and all cause mortality 
reduced by 23% (95% CI 8% to 35%).62

Benefits were seen with beta blockers with different pharmacological properties, whether β� 
selective (bisoprolol, metoprolol, nebivolol) or non-selective (carvedilol).
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Two formulations of metoprolol were used in clinical trials of patients with CHF. Only long 
acting metoprolol succinate has been shown to perform better than placebo in reducing mortality 
(in MeRIT-HF).59 Short acting metoprolol tartrate, given twice daily, was compared to carvedilol 
in COMeT.63 Carvedilol reduced mortality over five years by 17% compared with metoprolol 
tartrate (33.8% vs 39.5%), hazard ratio 0.83 (95% CI 0.74 to 0.93), ARR 5.7%; p=0.00�7.

Extended release metoprolol succinate is not available in the UK and no evidence was identified 
for the effectiveness of metoprolol tartrate, the preparation that is available in the UK.

Beta blockers produce benefit in the medium to long term. In the short term they can produce 
decompensation with worsening of heart failure and hypotension. They should be initiated at 
low dose and only gradually increased with monitoring up to the target dose. Beta blockers 
are contraindicated in patients with asthma, second or third degree atrioventricular heart 
block or symptomatic hypotension and should be used with caution in those with low initial 
blood pressure (ie systolic Bp <90 mm Hg). There is some evidence that cardioselective beta 
blockers can be used safely in patients with chronic obstructive pulmonary disease (COpD) 
and heart failure.64

A meta-analysis confirms that beta blockers also reduce mortality in diabetic patients with heart 
failure (RR 0.84, 95% CI 0.73% to 0.96%; p=0.0��).65

a all patients with heart failure due to left ventricular systolic dysfunction of all NyHa 
functional classes should be started on beta blocker therapy as soon as their condition 
is stable (unless contraindicated by a history of asthma, heart block or symptomatic 
hypotension). 

 Bisoprolol, carvedilol or nebivolol should be the beta blocker of first choice for 
the treatment of patients with chronic heart failure due to left ventricular systolic 
dysfunction.

4.3 aNGIOTENSIN RECEpTOR BlOCkERS

Angiotensin II type � receptor blockers (ARBs) block the biological effect of angiotensin II, 
mimicking the effect of ACe inhibitors. Unlike ACe inhibitors they do not produce cough 
as a side effect and should be used in patients who cannot tolerate an ACe inhibitor due to 
cough. In CHARM Alternative, in which 2,028 patients intolerant of an ACe inhibitor were 
randomised to placebo or candesartan, ARB treatment led to a relative risk reduction of 23% 
(95% CI ��% to 33%; p=0.0004) in the primary composite outcome of cardiovascular death 
or hospitalisation for CHF in patients receiving candesartan (absolute risk reduction of seven 
fewer patients experiencing this outcome per �00 treated).66

ARBs can also be added to ACe inhibitor therapy in patients with chronic heart failure. In the 
ValHeFT trial, in which 93% of patients were already taking an ACe inhibitor and 35% using 
a beta blocker, adding the ARB valsartan had no effect on mortality, but it did significantly 
reduce heart failure hospitalisation and mortality combined (relative risk 0.87, 97.5% CI 0.77 
to 0.97; p=0.009).67 The CHARM Added trial showed a �5% relative risk reduction (95% CI 
4% to 25%, p=0.0�; ARR 4.4%; number needed to treat NNT=27) for cardiovascular death 
or hospitalisation for CHF in patients receiving candesartan in addition to an ACe inhibitor.68

a patients with chronic heart failure due to left ventricular systolic dysfunction alone, 
or heart failure, left ventricular systolic dysfunction or both following myocardial 
infarction who are intolerant of angiotensin converting enzyme inhibitors should be 
considered for an angiotensin receptor blocker.

B patients with heart failure due to left ventricular systolic dysfunction who are still 
symptomatic despite therapy with an angiotensin converting enzyme inhibitor and 
a beta blocker may benefit from the addition of candesartan, following specialist 
advice.
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4.4 alDOSTERONE aNTaGONISTS

Aldosterone produces many adverse extrarenal effects, for example on vascular function and 
myocardial fibrosis. The RALES trial demonstrated that adding the aldosterone antagonist 
spironolactone to an ACe inhibitor reduced all cause mortality by 30% (RR 0.70, 95% CI 
0.60% to 0.82%; p<0.00�; ARR ��%; NNT=9) and cardiac mortality by 3�% (RR 0.69, 95% 
CI 0.58% to 0.82%; p<0.00�).69 The frequency of hospitalisation for worsening heart failure 
was 35% lower in the spironolactone group than in the placebo group (RR 0.65; 95 % CI 0.54 
to 0.77; p<0.00�).

Spironolactone can produce gynaecomastia, hyperkalaemia and renal dysfunction making 
careful monitoring of blood urea, creatinine and electrolytes essential during spironolactone 
therapy, especially during its initiation. The dose of spironolactone should be no more than 
25-50 mg/day and it is only recommended in those with moderate to severe heart failure due 
to LVSD.  It should not be used in patients whose baseline serum potassium is >5 mmol/l or 
serum creatinine is >220 micromol/l. Such patients are particularly likely to suffer the adverse 
effects of hyperkalaemia or renal dysfunction.

B following specialist advice, patients with moderate to severe heart failure due 
to left ventricular systolic dysfunction should be considered for spironolactone 
unless contraindicated by the presence of renal impairment or a high potassium 
concentration.

There is no evidence that spironolactone is as effective in mild heart failure and no 
recommendation can be given for this group of patients.

eplerenone is an alternative aldosterone receptor antagonist that is less likely to produce 
sexual side effects such as gynaecomastia, breast pain or menstrual irregularities. Although 
spironolactone and eplerenone are similar drugs with similar actions, there is not yet evidence 
for a class effect in aldosterone receptor antagonists.

 eplerenone can be substituted for spironolactone in patients who develop 
gynaecomastia.

The EPHESUS study, performed in post MI patients with LVEF ≤40% and either diabetes or 
clinical signs of heart failure, demonstrated a �3% reduction (95% CI 5% to 2�%; p=0.002; 
ARR 3.3%; NNT=30) in rate of mortality from cardiovascular causes or hospitalisation for 
cardiovascular events in patients taking eplerenone.70 There was also a 2�% relative reduction 
(95% CI 3% to 36%; p=0.03; ARR �.2%; NNT=83) in the rate of sudden death.

eplerenone can be recommended as an additional therapy which is started between 3 and �4 
days post MI in patients with LVSD and CHF or diabetes.

Although eplerenone produces less gynaecomastia than spironolactone, it can still produce 
hyperkalaemia and renal dysfunction and blood urea, creatinine and potassium should be 
carefully monitored after initiation and throughout therapy.

B patients who have suffered a myocardial infarction and with left ventricular ejection 
fraction ≤40% and either diabetes or clinical signs of heart failure should be considered 
for eplerenone unless contraindicated by the presence of renal impairment or a high 
potassium concentration.

4.5 DIURETICS/ lOOp DIURETICS/METOlaZONE

In the majority of patients with heart failure, fluid retention occurs, causing ankle oedema, 
pulmonary oedema or both and contributing to the symptom of dyspnoea. Diuretic treatment 
relieves oedema and dyspnoea.
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A meta-analysis has demonstrated a 75% reduction in mortality (OR=0.25, 95% CI 0.07% to 
0.84%; p=0.03; ARR 8.2%; NNT=�2) and a 63% improvement in exercise capacity (OR=0.37, 
95% CI 0.�% to 0.64%).7� The evidence reviewed in this meta-analysis consists of a number 
of small, poor quality studies with reasonable consistency. Although not strong, this evidence 
supports the view that there is a benefit from diuretic therapy for patients with dyspnoea or 
oedema.

In most cases the agent of choice will be a loop diuretic although a thiazide might suffice where 
the fluid retention is very mild.

B Diuretic therapy should be considered for heart failure patients with dyspnoea or 
oedema (ankle or pulmonary).

Care should be taken to select the dose of the loop diuretic, ie the dose should eliminate 
ankle or pulmonary oedema without dehydrating the patient and placing them at risk of renal 
dysfunction or hypotension. The correct dose to achieve this varies markedly from one patient 
to the next.

The tendency of loop diuretics to cause hypokalaemia is offset by ACe inhibitors, ARBs and 
spironolactone. Serum potassium should be monitored to maintain its concentration in the 
range 4-5 mmol/l and adjustments in therapy should be made to prevent both hypokalaemia 
and hyperkalaemia.

In cases where oedema is resistant to the loop diuretic, a number of strategies are available. 
One randomised crossover study showed that in patients with severe heart failure, high 
dose furosemide administered as a continuous infusion was more efficacious than bolus 
injection.72

Sequential nephron blockade with thiazides and loop diuretics may also be effective. 
The careful addition of metolazone (starting dose 2.5 mg/day) can often cause a useful 
natriuresis, although careful monitoring of blood is essential to prevent abnormalities in 
sodium, creatinine and other electrolytes. Addition of 25-�00 mg of hydrochlorothiazide, 
another thiazide diuretic, also proved to be very effective in patients with severe CHF and 
impaired renal function showing diuretic resistance to a daily dose of furosemide of at least  
250 mg.73 Bendrofluazide 10 mg and metolazone 10 mg have been shown to be equally effective 
in establishing a diuresis when combined with loop diuretics.74

 The dose of diuretic should be individualised to reduce fluid retention without overtreating 
which may produce dehydration or renal dysfunction.

4.6 DIGOXIN

A Cochrane review has shown a 64% improvement in symptoms (OR=0.3�, 95% CI 0.2�% 
to  0.43%; ARR ��.5%; NNT=9) and a 23% reduction in hospitalisation (OR=0.68, 95% 
CI 0.6�% to 0.75%; ARR 5.7%; NNT=�8) for patients receiving digoxin (digitalis). Digoxin 
did not improve survival.75 This review is dominated by one large trial (the DIG study) which 
was carried out before the introduction of beta blockers and spironolactone for heart failure, 
which may have influenced the conclusions.76 Evidence of benefit must be weighed against the 
possibility of an increase in sudden deaths associated with digoxin. The risk of digoxin toxicity 
is increased by hypokalaemia.

In patients with heart failure and atrial fibrillation a beta blocker is preferred for control of the 
ventricular rate, though digoxin may be used initially while the beta blocker is being introduced. 
If excessive bradycardia occurs with both drugs, digoxin should be stopped (see SIGN guideline 
94 on cardiac arrhythmias in coronary heart disease).�

4  pHaRMaCOlOGICal THERapIES
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In patients with heart failure and sinus rhythm, digoxin may reduce symptoms and hospital 
admission for worsening heart failure although it has not been tested in addition to optimum 
therapy (ie an ACe inhibitor, beta blocker and an ARB or aldosterone antagonist) and is usually 
only reserved for patients with severe heart failure who have not responded to other treatments.75 
In two smaller and shorter studies of digoxin withdrawal in patients with stable heart failure, 
the pROVeD and RADIANCe trials, withdrawal of digoxin was associated with a decline in 
exercise capacity, deterioration in left ventricular systolic function, and significantly increased 
risk of hospitalisation for worsening heart failure.77,78

a Digoxin should be considered as an add-on therapy for heart failure patients in sinus 
rhythm who are still symptomatic after optimum therapy.

 If excessive bradycardia occurs with concurrent beta blockade and digoxin therapy, 
digoxin should be stopped.

4.7 SUMMaRy Of THE USE Of MaJOR DRUG ClaSSES fOR TREaTMENT Of HEaRT 
faIlURE

The use of the major classes of drugs for the control of chronic heart failure is summarised in 
Table 4. Unless contraindicated, all patients with LVSD should be started on an ACe inhibitor and 
a beta blocker (and a diuretic, in most cases). For those who remain symptomatic, the addition 
of candesartan may be considered. If the disease progresses to class IV, spironolactone should 
be added. In this case, candesartan should be stopped as adverse effects on renal and potassium 
function are common in patients taking three drugs to block the renin-angiotensin system.

Table 4: Which drugs to prescribe by NYHA class

Class prescribe

NyHA I ACe inhibitor

beta blocker

NyHA II-III ACe inhibitor

beta blocker

candesartan (intiation requires specialist advice)

NyHA III-IV ACe inhibitor

beta blocker

spironolactone (intiation requires specialist advice)

 The safety and efficacy of combining an ACE inhibitor, an ARB and spironolactone is 
uncertain and the use of these three drugs together is not recommended.

4.8 aNTITHROMBOTIC THERapy

Many patients with chronic heart failure have underlying cardiovascular disease, including 
previous myocardial infarction or stroke, and may be taking aspirin. One study has suggested 
that aspirin may contribute to an increased risk of hospitalisation due to heart failure.79 The 
preliminary results of a second study comparing aspirin, warfarin and clopidogrel appear to 
support this finding.80 There is no evidence to support any specific strategy of antithrombotic 
use in heart failure patients undergoing percutaneous coronary intervention. There is no firm 
evidence to support the use or the withdrawal of aspirin in patients with chronic heart failure 
(see SIGN guideline 94 on cardiac arrythmias in coronary heart disease1 and SIGN guideline 
36 on antithrombotic therapy).8�
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4.9 HyDRalaZINE aND ISOSORBIDE DINITRaTE

The combination of hydralazine and isosorbide dinitrate (H-ISDN) was shown to reduce mortality 
in patients with heart failure before ACe inhibitors were introduced.82 It was found to be less 
effective than an ACe inhibitor in a subsequent head-to-head comparison with enalapril (28% 
mortality reduction in favour of enalapril, p=0.0�6).83 Hydralazine and isosorbide dinitrate 
have been shown to reduce symptoms and the risk of death and hospital admissions for heart 
failure when added to standard treatment (which included ACe inhibitors, ARBs, beta-blockers 
for at least three months before randomisation, digoxin, spironolactone, and diuretics) in 
African-Americans with NYHA class III or IV CHF (absolute survival benefit 4.0%, hazard ratio 
for all cause mortality 0.57; p=0.0�).84 In Caucasian patients the main indication for H-ISDN is 
intolerance of an ACe inhibitor and ARB due to renal dysfunction or hyperkalaemia. Vasodilator 
adverse effects are common and, rarely, hydralazine can cause a lupus-like syndrome.85,86

a african-american patients with advanced heart failure due to left ventricular systolic 
dysfunction should be considered for treatment with hydralazine and isosorbide 
dinitrate in addition to standard therapy.

B patients who are intolerant of an angiotensin converting enzyme inhibitor and an 
angiotensin II receptor blocker due to renal dysfunction or hyperkalaemia should 
be considered for treatment with a combination of hydralazine and isosorbide 
dinitrate.

4.10 paTIENTS wITH HEaRT faIlURE wITH pRESERvED EJECTION fRaCTION

Not all patients with heart failure have LVSD. patients with clinical heart failure but normal 
LV systolic function are described as having ‘heart failure with preserved LV systolic function. 
’The proportion of heart failure patients with preserved LV systolic function may be as high as 
35-50%.87

Heart failure with preserved LV systolic function often occurs along with myocardial 
ischaemia, hypertension, myocardial hypertrophy or even myocardial/pericardial constriction.  
Consideration should be given as to whether these entities may be present and contribute to 
the clinical picture in heart failure patients with preserved LV systolic function. If present, they 
should be identified and treated in their own right. An additional contributory factor could be 
tachy-arrhythmias; if so, rate control is likely to be beneficial.

The evidence on how to treat heart failure with preserved LV systolic function is limited. The 
best evidence comes from the CHARM preserved study where candasartan had favourable, 
but not significant, effects on the endpoint of cardiovascular mortality or heart failure 
hospitalisations.88

No good evidence was identified for the benefit of diuretics, ACE inhibitors,89 beta blockers, 
aldosterone antagonists or calcium antagonists in these patients. In practice, diuretics are often 
used to reduce and then prevent fluid overload. ARBs are also now often used because of the 
favourable trends in the CHARM preserved trial.88 Beta blockers and rate limiting calcium 
antagonists are also often used although the evidence base is not robust enough to recommend 
any of these treatments.

4.11 HEaRT faIlURE aND GOUT

Loop diuretics can cause an elevated urate level and may precipitate gout.90

No evidence was identified on how best to treat gout in patients with heart failure. Current 
practice in the management of acute gout is to use colchicine to suppress the inflammation 
and pain.9� This requires careful consideration or monitoring. Another alternative is a short 
course of prednisolone.

Once the pain is under control, consideration should be given to starting prophylactic antagonist 
therapy and stopping colchicine.

4  pHaRMaCOlOGICal THERapIES



20

MaNaGEMENT Of CHRONIC HEaRT faIlURE 

�+

4

4.12 HEaRT faIlURE aND RENal IMpaIRMENT

Renal dysfunction is common in heart failure and the underlying cause of the renal dysfunction 
should be assessed in each individual patient.

possible causes include dehydration; ACe inhibitor, ARB and/or spironolactone use; coincidental 
renal disease (eg diabetic nephropathy or renovascular disease).

 Renal dysfunction in patients with heart failure caused by: 
dehydration requires a reduction in dose or temporary cessation of the diuretic92

ACe inhibitor,93 ARB and/or spironolactone use requires a cessation or a    
 reduction in dose

coincidental renal disease requires renal investigations (24 hour urine protein   
 collection, kidney ultrasound and/or MRI of the renal arteries). 

Correction of renovascular disease by renal angioplasty may enable the patient to benefit from 
an ACe inhibitor or an ARB.

4.13 HEaRT faIlURE aND aNGINa

Beta blockers are the drug of choice in patients with heart failure and angina (see SIGN 
guideline 96 on the management of stable angina).94 Sublingual and oral nitrate preparations 
may also be used safely for the treatment of anginal symptoms where blood pressure permits. 
Calcium channel blockers (with the exception of amlodipine95) have been found to exacerbate 
symptoms of heart failure or increase mortality after myocardial infarction in people who also 
have pulmonary congestion or left ventricular dysfunction.96

Some patients with angina will require revascularisation for symptomatic relief (see SIGN 
guideline 96 on the management of stable angina).94

4.14 HEaRT faIlURE IN THE fRaIl ElDERly

Many patients with heart failure are elderly. Many diagnostic and treatment trials do not include 
frailer, older patients, especially those with multiple comorbidites. Trials that have done so 
suggest that the benefits of drug treatment do extend to the older population.6�,97 The general 
approach to the investigation and management of heart failure in the frail elderly should follow 
the principles outlined in this guideline. The following factors should also be considered.

4.�4.� COMORBIDITy

The possible presence of coexistent cognitive impairment, renal dysfunction, urinary 
incontinence, postural hypotension, falls, chronic obstructive pulmonary disease and depression 
should be considered as it might influence treatment.

4.�4.2 GOAL OF TReATMeNT

In elderly heart failure patients with significant multiple comorbidities, functional impairment 
or other life limiting systemic disease such as neoplasia, the goal of treatment may be the 
improvement of symptoms and function alone, rather than the improvement of prognosis. Target 
dose titration and multiple drug regimens as utilised in treatment trials may be undesirable 
or problematic. An effort should always be made to engage elderly patients or their carers in 
discussion regarding the goals of heart failure treatment.

4.�4.3 MODeL OF CARe

elderly heart failure patients with multiple comorbidities and functional impairment should be 
managed within an integrated care model that provides multidisciplinary functional and medical 
assessment and rehabilitation in both primary and secondary care settings (see section 6.2).
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4.15 vaCCINaTIONS

A large cohort study of elderly individuals in the general population demonstrated a 37% 
reduction in hospital admissions for CHF among those immunised against influenza during an 
outbreak of influenza A.98 A case series also showed that, in a group of patients with moderate 
to severe CHF, 23% of episodes of decompensation were associated with infection.99 A third 
of these infections were pulmonary. A further case series showed that �2% of hospitalisations 
in heart failure patients were due to pulmonary infection.�00 

The Joint Committee on Vaccination and Immunisations recommends immunisation, for those 
with chronic conditions, with pneumococcal vaccine. This immunisation is required once only, 
not annually as with influenza immunisation.�0�

D patients with chronic heart failure should receive one pneumococcal vaccination and 
an annual influenza vaccination.

4  pHaRMaCOlOGICal THERapIES
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5 Interventional procedures

5.1 paTIENTS wITH lEfT vENTRICUlaR SySTOlIC DySfUNCTION

5.�.� CARDIAC ReSyNCHRONISATION

A large evidence base has accrued showing the benefits of cardiac resynchronisation therapy 
(CRT) in addition to optimal medical therapy in terms of improving exercise capacity, reducing 
NyHA class, improving quality of life and reducing hospitalisations for worsening heart 
failure.�02,�03 Cardiac resynchronisation therapy has been shown to significantly reduce mortality 
in patients with left ventricular systolic dysfunction (hazard ratio 0.64, 95% CI 0.48 to 0.85;  
p <0.002).�04 Most of the evidence for CRT applies to patients with CHF who are in sinus 
rhythm.

a for patients in sinus rhythm with drug refractory symptoms of heart failure due 
to left ventricular systolic dysfunction (left ventricular ejection fraction ≤35%) and 
who are in NyHa class III or Iv and who have a QRS duration of >120 ms, cardiac 
resynchronisation should be considered.

5.�.2 IMpLANTABLe CARDIAC DeFIBRILLATORS

Implantable cardiac defibrillators are an important part of the management of patients with CHF 
(See SIGN guideline 94 on cardiac arrhythmias in coronary heart disease).� Some patients at 
high risk will require a defibrillator in conjunction with CRT.

5.�.3 ASSISTeD VeNTILATION

Both obstructive sleep apnoea (OSA) and central sleep apnoea are recognised in patients with 
heart failure. Several trials have looked at the impact of continuous positive airway pressure 
(CpAp) in patients with OSA. These trials have been mostly acute studies in small numbers 
which have shown an improvement in LVeF�05,�06 and in quality of life.�06

Central sleep apnoea occurs in 25-40% of patients with heart failure and may arise as a 
consequence of it.�07 The CANpAp study has shown that over �8 months follow up patients 
with central sleep apnoea and heart failure who are randomised to CpAp have no survival 
benefit over control patients despite improved physiological outcomes such as LVEF, decreased 
circulating noradrenalin and increased oxygen saturation at night.�08

B patients with obstructive sleep apnoea and heart failure may be safely treated with 
continuous positive airway pressure.

5.�.4 exeRCISe TRAINING pROGRAMMeS

A large amount of literature is available concerning exercise training for patients with heart 
failure although methodological problems are associated with many of the studies. Trials often 
involved small numbers of patients, were short term and not representative of the population at 
large.�09 There is some evidence that exercise training improves exercise tolerance and quality 
of life but no single randomised trial has looked at mortality over a sustained period.��0 Studies 
have looked at different training regimens and diverse outcome measures and generalisation 
regarding exercise training is difficult.

Two meta-analyses were identified which draw from largely the same trials.���,��2 One meta 
analysis which only included trials with survival figures for at least three months, suggested a 
significant reduction in mortality with exercise training.��� The second meta-analysis reported 
no difference in mortality between the two groups despite looking at similar (but not identical) 
trials.��2 This meta-analysis also reported an improvement in qoL in seven out of nine trials. 
The trials suggest that moderate intensity exercise training is safe and progression of exercise 
should be followed in the order of duration, then frequency, then intensity.��3 exercise training 
must be continued to result in sustained benefit.��4 Most of these trials looked at hospital based 
supervised training programmes rather than home based schemes.
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5  INTERvENTIONal pROCEDURES

B Consideration should be given to enrolling stable heart failure patients who are in 
NyHa class II - III into a moderate intensity supervised exercise training programme 
to give improved exercise tolerance and quality of life.

 patients should be encouraged to take aerobic exercise within limits dictated by their 
symptoms.

 exercise programmes should be individually tailored to the patient following the 
recommendations in SIGN guideline 57 on cardiac rehabilitation.22

5.�.5 CORONARy ARTeRy BypASS GRAFTING

No evidence from RCTs has been identified regarding myocardial revascularisation in patients 
with predominant symptoms of heart failure.

5.�.6 CARDIOMyOpLASTy

No evidence has been identified to support the role of skeletal muscle myoplasty in the treatment 
of patients with left ventricular systolic dysfunction.

5.�.7 INTRA-AORTIC BALLOON COUNTeRpULSATION

No evidence has been identified for the use of intra-aortic balloon counterpulsation in patients 
with chronic left ventricular systolic dysfunction.

5.�.8 CORReCTIVe SURGeRy 

No randomised trials were identified comparing left ventricular remodelling surgery or mitral 
valve repair with best medical therapy. In patients with a combination of left ventricular systolic 
dysfunction and functional mitral regurgitation, a very careful judgement has to be made 
regarding the severity of mitral regurgitation before considering corrective surgery.

5.�.9 LeFT VeNTRICULAR ASSIST DeVICeS

One randomised trial was identified in which patients unsuitable for transplantation due to 
age or comorbidity were randomised to best medical therapy or an implantable left ventricular 
assist device (LVAD). Results showed a reduction of 48% in the risk of death from any cause 
in the group that received LVAD as compared with the medical therapy group (RR 0.52, 95% 
CI 0.34 to 0.78; p=0.00�). Two year survival was 23% with LVAD and 8% with best medical 
therapy (p=0.09). The quality of life scores were better in the device group at one year. The 
main complications were thromboembolism and infection which must be overcome before 
LVAD can find a place in the standard treatment of heart failure.��5

 For patients with severe decompensated heart failure ventricular mechanical support 
can be considered as a bridge to transplantation.

5.�.�0 CARDIAC TRANSpLANTATION

Cardiac transplantation offers patients good outcomes in both quality of life and survival. There 
are no randomised trials but registry data both in the UK and internationally demonstrate a one 
year survival of 80% and a ten year survival of 50%.��6 Few patients with CHF optimally managed 
with medical and complex pacemaker therapies now warrant cardiac transplantation. 

 patients with drug refractory severe heart failure should be referred to an advanced heart 
failure centre where they can be assessed for suitability for transplantation.
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5.2 SURGICal aSSESSMENT aND INTERvENTION

5.2.� NON-CARDIAC SURGeRy

No evidence was identified on assessment and intervention for patients with heart failure who are 
undergoing non-cardiac surgery. SIGN guideline 96 on management of stable angina discusses 
the assessment of patients with cardiovascular disease undergoing various forms of surgery.94

5.2.2 CARDIAC SURGeRy

A single randomised control trial was identified that examined the efficacy of intra-aortic balloon 
counterpulsation in patients with low ejection fraction (≤35%) undergoing coronary artery bypass 
grafting (CABG). It shows a clear perioperative survival advantage when the counterpulsation is 
introduced prior to surgery.��7 Survival was higher in a group of patients who received intra-aortic 
balloon counterpulsation preoperatively compared to a group that received counterpulsation 
intraoperatively (p=0.047). Cardiac performance after revascularisation improved in both 
groups with significantly better outcomes in the preoperatively counterpulsated patients (LVEF 
42% versus 33%; p<0.00�).

B In patients undergoing coronary artery bypass grafting with left ventricular ejection 
fraction ≤35% consideration should be given to preoperative introduction of intra-
aortic balloon counterpulsation.
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6  MODElS Of CaRE

6 Models of care

6.1 COMMUNICaTION wITH paTIENTS

patients with chronic heart failure report high levels of frustration with progressive loss of 
function, social isolation and the stresses of monitoring a complex medical regimen. In one 
study, their reported understanding of their condition and involvement in the regimen was 
lower than that in a comparison group of patients with cancer.��8 Among the same cohort, 
patients identified unmet needs in psychosocial care, education and co-ordination between 
primary and secondary care.��9

In a small qualitative study patients listed the following as inhibiting communication with 
doctors:�20

factors intrinsic to heart failure (eg confusion, uncertainty of prognosis)
patient characteristics (eg misconceptions about causes/treatment of symptoms)
structure of the system (eg difficulty attending hospital)
factors in the doctor/patient relationship (eg their belief that doctors found it hard to share  

 some information about heart failure).

6.�.� COGNITIVe DeFICITS AS BARRIeRS TO COMMUNICATION

One systematic review found that CHF is associated with a pattern of generalised cognitive 
impairment which includes memory and attention deficits.�2� There were few good quality studies 
and heterogeneity of populations. Two studies were identified which looked at general cognitive 
functioning in 203 patients with CHF and 704 controls. poorer cognitive outcomes were 
measured on the Mini Mental State examination and Wechsler Adult Intelligence Scale in the 
patients with CHF (standardised mean difference -0.40, 95% CI -0.56 to -0.24; p<0.0000�).

 Clinicians involved with educating or helping heart failure patients to manage their 
condition should be aware of the possibility of cognitive deficits and tailor interventions 
accordingly.

6.�.2 INTeRVeNTION STUDIeS AIMeD AT IMpROVING eDUCATION AND COMMUNICATION

One approach to improving patient education has been structured interventions by a dedicated 
professional (eg nurse). Several small studies have shown structured interventions to be better 
than usual care in improving self-management and adherence.�22,�23 

One RCT compared two intervention strategies, a nurse facilitator and a combination of patient 
and provider notification including computer reminders and patient letters aimed at improving 
the use of beta blockers in �69 patients with CHF.�24 The primary outcome, the proportion of 
patients who were initiated or uptitrated and maintained on beta blockers was achieved in 67% 
(36 of 54) of patients in the nurse facilitator group compared with �6% (�0 of 64) in the provider/
patient notification and 27% (�4 of 5�) in the control groups (p<0.00� for the comparisons 
between the nurse facilitator group and both other groups). There were no differences in hospital 
readmission or mortality between groups.

Another approach focussed on tackling communication barriers in health consultations. A 
Cochrane review of three trials involving 347 health professionals caring for cancer patients 
concluded that there is some evidence on how to improve behaviours which can be reliably 
measured, such as responding to patients’ cues and asking fewer leading questions. The review 
concluded that further work is needed to compare different training methods and to look at 
patients’ awareness of and satisfaction with change.�25 No evidence was identified in heart 
failure services.
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6.2 pOST-DISCHaRGE CaRE

One good meta-analysis investigated comprehensive discharge planning and post-discharge 
multidisciplinary support using a variety of interventions.�26 Two were pre-determined subgroups 
of interventions, mostly post-discharge.�27,�28

Reduction in mortality was shown for home/clinic-based specialist team intervention,�27,�28 
but not for comprehensive discharge planning and multidisciplinary follow up, more frequent 
clinic attendances  or telephone follow-up or enhanced self-care.�26 Tele/video monitoring was 
also associated with a reduction in mortality. Most successful interventions had an element of 
home visits.�27

All-cause admissions were reduced by specialist team interventions in clinics or in a patient’s 
home�27,�28 and by comprehensive discharge planning and multidisciplinary follow up (home 
visits but not increased clinic visits or frequent telephone contact).�26 Heart failure admissions 
were reduced by attendance at multidisciplinary heart failure clinics, by specialised follow up 
by multidisciplinary teams, telephone follow up,�27,�28 enhanced self-care�28 and telephone/video 
monitoring,�27  but not by Gp and non-specialist clinic follow up.�27

quality of life improved more in patients receiving post-discharge planning and post-discharge 
support.�26

None of the trials conducted formal cost effectiveness analyses but many did record the medical 
costs of each comparator. Three meta-analyses consistently reported that implementing a 
discharge-management plan reduced costs compared to usual care.�26,�28,�29 The resultant savings 
exceeded the cost of implementation by an average of over six times (range two to �4 times). 
The savings arose primarily from the lower rate of re-admissions. The only study where the 
intervention costs exceeded savings provided follow up support in a day hospital.

a Comprehensive discharge planning should ensure that links with post-discharge services 
are in place for all those with symptomatic heart failure. a nurse led, home based 
element should be included.

6.2.� NURSe LeD FOLLOW Up

One RCT of a structured telephone service delivered by trained nurses for patients with stable 
heart failure (no hospital admission or change in therapy within previous two months and 
patients on optimal pharmacological treatment) showed a reduction from 3�% to 26.3% in 
the intervention group in the composite primary endpoint of all cause mortality or hospital 
admission for worsening heart failure compared to the group receiving usual care (relative risk 
reduction 20%, 95% CI 3% to 34%; p=0.026; ARR 4.7%; NNT=2�).�30 This was mainly due 
to reduction in admission for worsening heart failure over a mean of �6 months. The nurses 
could change diuretic therapy and recommend non-scheduled/emergency room visits. patients 
in the intervention group were more likely to be compliant with prescribed beta blockers, 
spironolactone and digoxin at the end of the study. patients in the intervention group had better 
quality of life than control patients at the end of the study (mean total score in intervention group 
30.6  versus 35.0 in control group; mean difference=4.4, 95% CI �.8 to 6.9; p=0.00�).

A further small RCT of nurse led follow up of patients post-discharge (which included home 
visits supplemented by telephone contact) compared to usual care showed that 37% of patients 
in the intervention group died or were readmitted with heart failure compared with 53% in the 
usual care group (hazard ratio=0.6�, 95% CI 0.33 to 0.96). Compared with usual care, patients 
in the intervention group had fewer readmissions for any reason (86 vs ��4, p=0.0�8), fewer 
admissions for heart failure (�9 vs 45, p<0.00�) and spent fewer days in hospital for heart 
failure (mean 3.43 v 7.46 days; p=0.005�).�3�
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a follow up (including by telephone) by trained heart failure nurses should be considered 
for patients post-discharge or with stable heart failure. Nurses should have the ability to 
alter diuretic dose and the interval between telephone calls, and recommend emergency 
medical contact.

 Consideration should be given to establishing telephone centres to support all patients in 
Scotland with stable heart failure or adding follow up duties to existing multidisciplinary 
heart failure teams.

6.2.2 ROLe OF pHARMACISTS

Three good quality RCTs were identified which looked at the contribution of pharmacists to 
follow up of patients with CHF. One trial showed that the addition of monthly contact with 
specially trained community pharmacists to standard patient care reduced the number of days, 
and two day periods of missed diuretic dose.�32 There was no effect on hospital admission or 
death but there was already high compliance in the control arm. A further RCT showed that 
adding a pharmacist intervention at a multidisciplinary heart function clinic improved patient 
recollection of instruction about drug taking, help with goal setting and ongoing prompting; 
although over the three month follow up there was no measurement of admission or mortality.�33 
The third trial showed a significant improvement in all cause mortality, non-fatal CHF events 
(emergency room visits or CHF admissions) and ACe inhibitor or other vasodilator therapy 
for the ACe inhibitor intolerant, for those who had a structured pharmacist intervention about 
compliance and knowledge of drugs with telephone follow up as well as feedback to physicians 
about optimisation of therapy, compared to those who had usual care.�34 The result may have 
been due to optimisation of ACe inhibition or ARB use or to deterioration being picked up 
sooner.

a patients with heart failure should be offered multidisciplinary follow up, including 
pharmacy input to address knowledge of drugs and compliance. follow up should 
include feedback to clinicians about possibilities for optimising pharmacological 
interventions.

6.2.3 SeLF-MANAGeMeNT

One small before and after study of a self care management programme for low literacy 
individuals gives an indication that programmes tailored to literacy levels can improve CHF 
knowledge, self weighing, increased accuracy of dose adjustment over time, and improved 
symptoms.�35

 Self-management programmes should be tailored to individual patient requirements, 
particularly in respect of low literacy.

6.3 paTIENT SUppORT GROUpS

There are 37 cardiac support groups across Scotland supported by Chest Heart and Stroke 
Scotland (CHSS) and run by people with experience of heart disease. each has its own 
constitution, aims and objectives and is shaped by local requirements, and links with cardiac 
services vary. Aims include emotional and social support of patients and carers, ongoing 
rehabilitation, secondary prevention, information and education.

 Healthcare professionals should be aware of local support networks for heart failure 
patients, their structure, aims and constitution. This information should be made available 
to patients.

6  MODElS Of CaRE
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7 palliative care

In Scotland, heart failure is associated with one of the poorest five year survival rates, - 
approximately 25% for both sexes.�36

A survey of UK palliative care services during �997-98 showed that �,094 patients with heart 
disease received specialist palliative care, as compared to 62,499 patients with cancer.�37 There is 
no evidence to define when, how, and by whom supportive and palliative care is best provided 
during the patient’s journey from diagnosis of heart failure to death.�38

extrapolating from cancer care, general palliative care should be delivered by the usual 
professional carers of the patient and family, where the need is of low to moderate complexity, 
and should be given equal priority alongside diagnosis and treatment. Current palliative care 
delivery largely depends upon local arrangements between specialist palliative care, primary 
care and heart failure teams.�38

In this common chronic disease state there is little robust end-of-life research about:

functional status
quality of life
symptom prevalence and severity
decisions about treatment preference.

The studies which exist in this area demonstrate high rates of unmet needs in the areas of 
symptom management, communication, decision-making, emotional support, co-ordination 
of care and quality end-of-life care.�39-�4�

 A palliative care approach, with focus on symptom relief and the discontinuation of non-
essential treatments should be adopted by all clinicians managing patients with chronic 
heart failure in the early stages of the disease.

7.1 UNCERTaINTy Of pROGNOSIS

Chronic heart failure is a complex pathophysiological condition which can demand highly 
technical interventions, but remains a progressive clinical syndrome despite therapeutic 
advances. It is often associated with multiple comorbidities. predicting the illness trajectory in 
end stage heart failure patients is much harder than prediction in those with terminal malignancy. 
episodes of acute decompensation may increase in frequency and severity until one such episode 
proves fatal, but there remains a significant risk of sudden death at all stages of the disease.�38

 Issues of sudden death and living with uncertainty are pertinent to all patients with heart 
failure. The opportunity to discuss these issues should be available to patients at all stages 
of care.

7.2 QUalITy Of lIfE

In chronic heart failure, quality of life decreases as NyHA functional class worsens. Though 
NyHA functional class is the most dominant predictor among somatic variables in studies, the 
major determinants of reduced quality of life are unknown.�42-�44

patients may exhibit psychological distress due to increasing dependence on others, the need 
for assistance with activities of daily living, and consequent disruption of social life, personal 
goals, income, faith and daily function. �44,�45
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7  pallIaTIvE CaRE

7.3 SyMpTOM MaNaGEMENT

professionals should take a careful history of symptoms. Attention to therapeutic detail, 
individualised care, open communication and compliance with patients’ wishes regarding 
treatment strategies are all necessary elements of a patient-centred approach to end-of-life care. 
Little evidence exists on palliative symptom management in chronic heart failure. Management 
strategies might be extrapolated and adapted from those used in cancer care, although the use 
of NSAIDs and tricyclic antidepressants should be avoided. The evidence on the management 
of mood disorders is discussed in section 3.6.

7.3.� DySpNOeA

In the dyspnoea of chronic heart failure, opioids may ameliorate the sensation of breathlessness 
by reducing hypercapnic chemosensitivity.�46 Carefully prescribed opioids can reduce the 
demand for ventilation without significant respiratory depression. In the elderly, altered 
pharmacokinetics and diminished renal clearance may necessitate starting with smaller doses 
and titrating slowly to minimise adverse effects.

One pilot study showed the benefit of opioids in patients with heart failure�47 and a systematic 
review supported the use of oral and parenteral opioids in breathlessness in advanced disease 
of any cause.�48 Controlled breathing and relaxation techniques may also be helpful.

 After optimising diet, fluid intake and standard management for chronic heart failure, 
prescription of low dose opioids, titrated against effect, should be considered in patients 
with dyspnoea.

7.3.2 OxyGeN

No evidence was identified that oxygen at rest or when ambulatory is beneficial in chronic 
heart failure.�49

7.3.3 pAIN

The precise prevalence of pain in heart failure remains uncertain. Retrospective studies indicate 
a prevalence of 24–35%.�39,�4�,�44 Management strategies used in other chronic pain states might 
be adapted and applied in individual cases.

7.4 DISCONTINUING TREaTMENTS

Decisions to adjust drugs should be taken actively rather than in response to adverse effects. 
The likelihood that the life limiting illness or the comorbidity is being influenced by the current 
interventions should be considered.�50

 Medications should be reviewed regularly and decisions to adjust or stop drugs should be 
taken actively rather than in response to adverse effects. Consideration should be given 
to the difference between treatments prescribed for symptomatic relief and prognostic 
benefit.

patient and family education regarding palliative care treatment goals and the function of 
pacemakers and other implanted arrhythmia control devices (ICDs) can help to alleviate 
anxiety at the end of life.�5�,�52 patients have the right to refuse any and all unwanted medical 
interventions or to request their withdrawal, including pacemakers and ICDs. Discussion with 
families should include the issue of turning off the defibrillator function of ICDs.

Communication with patients should include discussions about place and type of future care 
and resuscitation preferences. Studies show that patients’ resuscitation preferences may change 
over time in response to their illness trajectory and functional status.�53

The Liverpool Care of the Dying pathway is a tool increasingly used in all diagnoses, in end-
of-life care.�54,�55 Further research is needed into its use in end-stage cardiac failure.
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8 Sources of further information and support  for 
patients and carers

British Cardiac Patients Association
BCPA Head Office, 2 Station Road, Swavesey, Cambridge, CB4 5QJ 
Tel: 0800 479 2800 • Fax: 01954 202 022 
www.bcpa.co.uk • E-mail: enquiries@bcpa.co.uk

The British Cardiac Patients Association is a charitable organisation run by volunteers providing 
support, advice and information to cardiac patients and their carers.

British Heart Foundation (Scotland)
Ocean Point One, 94 Ocean Drive  Edinburgh EH6 6JH   
 Tel: 0131 555 5891 • Heart Information line: 08450 70 80 70 (available Mon-Fri 9am-5pm)
www.bhf.org.uk • E-mail: scotland@bhf.org.uk

The British Heart Foundation provides a telephone information service for those 
seeking information on heart health issues. Also provide a range of written materials offering 
advice and information to CHD patients and carers. Topics include physical activity, smoking 
and diabetes.

Chest Heart and Stroke Scotland
65 North Castle Street, Edinburgh, EH2 3LT 
Tel: 0131 225 6963 • Helpline: 0845 0776000 
www.chss.org.uk • E-mail: admin@chss.org.uk

Chest Heart and Stroke Scotland provides a 24 hour advice line offering confidential, independent 
advice on all aspects of chest, heart and stroke illness. A series of information booklets, factsheets 
and videos are available free of charge to patients and carers. There are over 30 cardiac support 
groups in Scotland which are affiliated to CHSS, patients can contact CHSS for details of their 
nearest local support group.

Depression Alliance Scotland
3 Grosvenor Gardens, Edinburgh, EH12 5JU 
Tel: 0131 467 3050 
www.depressionalliance.org  • E-mail: info@dascot.org

Depression Alliance Scotland provides information and support for people in Scotland who 
have depression.

NHS Health Scotland
Woodburn House, Canaan Lane, Edinburgh, EH10 4SG 
Tel: 0131 536 5500 • Textphone: 0131 535 5503 • Fax: 0131 535 5501 
www.healthscotland.com • E-mail: publications@health.scot.nhs.uk (information on 
obtaining Health Scotland publications); library.enquiries@health.scot.nhs.uk (help with 
general health information enquiries)

NHS Health Scotland is a special health board within NHS Scotland. The organisation provides 
information on projects, publications, support groups and information leaflets relating to 
CHD.

NHS 24  
Tel: 0845 4 24 24 24 • www.nhs24.com

NHS 24 is a nurse led service for members of the public. It is a helpline offering health 
information, advice and help over the phone.
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9  IMplEMENTaTION aND aUDIT

9 Implementation and audit

9.1 lOCal IMplEMENTaTION

Implementation of national clinical guidelines is the responsibility of each NHS Board and is 
an essential part of clinical governance. It is acknowledged that every Board cannot implement 
every guideline immediately on publication, but mechanisms should be in place to ensure 
that the care provided is reviewed against the guideline recommendations and the reasons for 
any differences assessed and, where appropriate, addressed. These discussions should involve 
both clinical staff and management. Local arrangements may then be made to implement the 
national guideline in individual hospitals, units and practices, and to monitor compliance. This 
may be done by a variety of means including patient-specific reminders, continuing education 
and training, and clinical audit.

9.2 kEy pOINTS fOR aUDIT

The National Clinical Datasets Development programme and ISD Scotland are working to 
develop national standard datasets for implementation in IT systems supporting patient care. 
The datasets, available from www.datadictionary.scot.nhs.uk, are:

CHD core
acute coronary syndromes
cardiac rehabilitation
heart failure
electrophysiology

The CHD and stroke programme is setting up working groups to develop methods and coding 
definitions to support the monitoring of the new SIGN guidelines from new datasets and 
existing data collections. Where there are gaps in the data ISD Scotland will work to support 
the necessary information collection.

9.3 RECOMMENDaTIONS fOR RESEaRCH

Diagnosis and investigations

An assessment of the consequences of BNp screening of patients with suspected heart failure  
 in terms of healthcare usage and expenditure.

An assessment of the accuracy and acceptability of eCG as a screening tool in primary care  
 for patients with suspected heart failure.

Pharmacological therapy

What is the benefit of introducing an ARB to an ACE inhibitor and a beta blocker in patients  
 with asymptomatic LV systolic dysfunction?

What is the benefit of introducing an aldosterone blocker to an ACE inhibitor and a beta  
 blocker in patients with mild heart failure or asymptomatic LV systolic dysfunction?

How to most accurately identify those patients who will suffer hyperkalaemia or renal  
 dysfunction with double or triple renin-(aldersterone)-angiotensin system blockade?

Does hydralazine/isosorbide dinitrate produce clinical benefit in non-black patients with  
 heart failure when added to standard therapy?

Which patients with non-atrial fibrilation heart failure benefit from warfarin therapy?

Behavioural modification

Further studies on the safety of swimming in patients with CHF are required.
Does the identification of depression or anxiety in patients with heart failure lead to treatment  

 interventions which improve quality of life?
How can we improve patients’ adherence to treatment and to health recommendations?
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Interventional procedures

There is a need for more research into the subjective and symptomatic benefit of oxygen  
 therapy for hypoxaemic patients with heart failure.

Which patients will most benefit from CRT or CRT-D?
Which patients will most benefit from ICD implantation?

Models of care

Which components of nurse follow up produce the greatest benefits for patients with heart  
 failure?

Would day care intravenous therapy speed discharge and avoid readmission?

Palliative care

palliative care for heart failure: is there a role for it?  What does it offer?  How should it be  
 organised?
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10  DEvElOpMENT Of THE GUIDElINE

10 Development of the guideline

10.1 INTRODUCTION

SIGN is a collaborative network of clinicians, other healthcare professionals and patient 
organisations and is part of NHS quality Improvement Scotland. SIGN guidelines are developed 
by multidisciplinary groups of practicing clinicians using a standard methodology based on a 
systematic review of the evidence. Further details about SIGN and the guideline development 
methodology are contained in “SIGN 50: A Guideline Developer’s Handbook”, available at 
www.sign.ac.uk

10.2 THE GUIDElINE DEvElOpMENT GROUp

professor Allan Struthers Consultant Physician, Ninewells Hospital and  
(Chair)    Medical School, Dundee
Ms Gillian Armstrong   Senior 1 Physiotherapist, Glasgow Royal Infirmary
Ms Lynda Blue    Heart Failure Nurse Co-ordinator,  
    Western Infirmary, Glasgow
Ms Joyce Craig    Senior Health Economist, NHS Quality  
    Improvement Scotland
Dr Martin Denvir   Consultant Cardiologist,  
    Western General Hospital, Edinburgh
Dr Geoff Dobson   General Practitioner, Edinburgh
Dr Barbara Dymock   Associate Specialist in Palliative Medicine,  
    Royal Victoria Hospital, Dundee
Dr Andrew elder   Consultant in Acute Elderly Medicine,  
    Western General Hospital, Edinburgh
Ms Trisha Graham   Physiotherapist, Stobhill General  Hospital, Glasgow
Dr Hamish Greig   General Practitioner, Brechin
Mr Robin Harbour   Quality and Information Director, SIGN Executive
Dr Kerry-Jane Hogg   Consultant Cardiologist, Stobhill General Hospital, Glasgow
Mr Steve McGlynn   Area Pharmacy Specialist, Glasgow
professor John McMurray Consultant Cardiologist, Western Infirmary, Glasgow
Dr Caroline Morrison   Public Health Consultant, Greater Glasgow Health Board
Mr Andrew Murday   Consultant in Cardiothoracic Surgery,  
    Glasgow Royal Infirmary
Dr Moray Nairn    Programme Manager, SIGN Executive
Dr David Northridge   Consultant Cardiologist,  
    Western General Hostpital, Edinburgh
Ms Agnes Sloey    Clinical Co-ordinator for Cardiology,  
    Wishaw General Hospital
Mr peter Thompson   Patient Representative, Edinburgh
Dr Deborah Tinson   Chartered Clinical Psychologist,  
    Astley Ainslie Hospital, Edinburgh

The membership of the guideline development group was confirmed following consultation 
with the member organisations of SIGN. All members of the guideline development group 
made declarations of interest and further details of these are available on request from the SIGN 
executive. Guideline development and literature review expertise, support and facilitation were 
provided by the SIGN executive.
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10.3 THE STEERING GROUp

A steering group comprising the chairs of the five SIGN CHD guidelines and other invited 
experts was established to oversee the progress of guideline development. This group met 
regularly throughout the lifetime of the guidelines.

Dr Kevin Jennings   Co-chair and Consultant Cardiologist,  
    Aberdeen Royal Infirmary
professor Lewis Ritchie   Co-chair and Mackenzie Professor of General Practice,  
    University of Aberdeen
Dr Alan Begg    Chair of SIGN stable angina guideline
Dr Nick Boon    Consultant Cardiologist, Royal Infirmary of Edinburgh
Ms Marjory Burns   Director for Scotland, British Heart Foundation
Mr David Clark    Chief Executive, Chest, Heart and Stroke Scotland
professor Stuart Cobbe   Chair of SIGN arrhthymias guideline
Ms Joyce Craig    Senior Health Economist, NHS Quality  
    Improvement Scotland
Dr Iain Findlay    Chair of SIGN acute coronary syndromes guideline
professor Keith Fox   Professor of Cardiology, University of Edinburgh
Dr James Grant    Chair of SIGN prevention guideline
Mr James Grant    Lay representative, Balerno
Dr Grace Lindsay   Lecturer, Glasgow Caledonian University
Dr Moray Nairn    Programme Manager, SIGN Executive
professor Allan Struthers Chair of SIGN heart failure guideline
Dr Lorna Thompson   Programme Manager, SIGN Executive

10.4 aCkNOwlEDGEMENTS

SIGN is grateful to the following members of the guideline development group and others who 
have contributed to the development of the guideline.

Mr Iain Lowis     Head of Community Fundraising,  
    British Heart Foundation, Edinburgh
Ms Theresa McDonagh   Senior Lecturerer in Medical Cardiology,  
    Glasgow Royal Infirmary
Dr Olivia Wu    Systematic Reviewer, Glasgow University
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abbreviations

aCE  angiotensin converting enzyme

aCM  alcoholic cardiomyopathy

aRB  angiotensin receptor blocker

BNp  brain natriuretic peptide

Bp  blood pressure

CaBG  coronary artery bypass grafting

CaNpap CANadian continuous positive Airway pressure for patients with  
  central sleep apnea and heart failure trial

CHaRM Candesartan in Heart failure: Assessment of Reduction in Mortality trial

CHD  coronary heart disease

CHf  chronic heart failure

CHSS  Chest Heart and Stroke Scotland

CI  confidence interval

CIBIS II the Cardiac Insufficiency Bisoprolol Study II trial

COpD  chronic obstructive pulmonary disease

COpERNICUS Carvedilol prospective Randomized Cumulative Survival trial

Cpap  continuous positive air pressure 

CRT  cardiac resynchronisation therapy

CvD  cardiovascular disease

CXR  chest x-ray

DIG  Digitalis Investigation Group trial

DSE  dobutamine stress echocardiography

ECG  electrocardiogram

EpHESUS Eplerenone Post-Acute Myocardial Infarction Heart Failure Efficacy and   
  Survival Study trial

Gp  general practitioner

H-ISDN hydralazine and isosorbide dinitrate

IaBp  intra-aortic balloon counterpulsation

ICD  implanted arrhythmia control devices

Jvp  jugular venous pressure

lv  left ventricular

lvaD  left ventricular assist device

lvDD  left ventricular diastolic dysfunction

lvEf  left ventricular ejection fraction

lvH  left ventricular hypertrophy

lvSD  left ventricular systolic dysfunction

MERIT  Metoprolol CR/xL Randomized Intervention trial
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MI  myocardial infarction

MRI  magnetic resonance imaging

MUGa multiple gated acquisition scan

NICE  National Institute for Health and Clinical excellence

NSaID non-steroidal anti-inflammatory drug

NT-pro BNp N terminal-pro- brain natriuretic peptide

NyHa  New york Health Association

OR  odds ratio

OSa  obstructive sleep apnoea

pET  positron emission tomography

pROvED Prospective Randomized study Of Ventricular failure and the Efficacy of  
  Digoxin trial

Qol  quality of life

RaDIaNCE Randomized Assessment of Digoxin on Inhibitors of the Angiotensin- 
  Converting enzyme trial

RalES  Randomised Aldactone evaluation Study trial

RCT  randomised controlled trial

RR  relative risk

RvD  right ventricular dysfunction

S3  third heart sound

SENIORS Study of the effects of Nebivolol Intervention on Outcomes and Rehospitalisation  
  in Seniors with Heart Failure

SIGN  Scottish Intercollegiate Guidelines Network

valHEfT Valsartan Heart Failure Trial
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annex 1
practical guidance on the use of angiotensin converting 
enzyme inhibitors in patients with heart failure due 
to left ventricular systolic dysfunction

Contraindications

history of angioneurotic oedema
known bilateral renal artery stenosis

Cautions/seek specialist advice

significant hyperkalaemia (K+>5.0 mmol/l)
significant renal dysfunction (creatinine >221 micromol/l)
symptomatic or severe asymptomatic hypotension (systolic Bp<90 mm Hg)

Drug interactions to look out for:

K+ supplements / K+ sparing diuretics
‘‘low salt’’ substitutes with a high K+ content

Starting and target doses

aCE inhibitor Starting dose Target dose

captopril 6.25 mg three times daily 50 mg three times daily

enalapril 2.5 mg twice daily �0-20 mg twice daily

lisinopril 2.5 – 5 mg once daily 20 mg once daily

ramipril 2.5 mg once daily 5 mg twice daily or �0 mg once daily

trandolapril 0.5 mg once daily 4 mg once daily

How to use ACE inhibitors

Start with a low dose (see starting and target doses) and double dose at not less than two- 
 weekly intervals. (Healthcare professionals with experience in the use of ACe inhibitors may  
 wish to up-titrate the dose of ACe inhibitor more rapidly, taking account of the risk of adverse  
 effects and the need for close monitoring of toleration and blood chemistry.)

Aim for target dose or, failing that, the highest tolerated dose.
Monitor blood pressure and blood chemistry (urea, creatinine, and electrolytes).
Check blood chemistry one to two weeks after initiation and one to two weeks after each  

 dose titration.
When to stop up-titration/reduce dose/stop treatment - see problem solving.
A specialist CHF nurse may assist with patient education, follow-up (in person/by telephone),  

 biochemical monitoring and dose up-titration. 

Advice to the patient

Give written advice and explain expected benefits - treatment is given to improve symptoms,  
 to prevent worsening of CHF leading to hospital admission and to increase survival.

Symptoms improve within a few weeks to a few months of starting treatment.
Advise patients to report principal adverse effects, ie dizziness/symptomatic hypotension,  

 cough - see problem solving.
Advise patients to avoid non-steroidal anti-inflammatory drugs (NSAIDs) not prescribed by  

 a physician (self-purchased ‘‘over the counter’’) and salt substitutes high in K+ 
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Problem Solving

Asymptomatic low blood pressure

Does not usually require any change in therapy

Symptomatic hypotension

If dizziness, light-headedness and/or confusion and a low blood pressure reconsider need  
 for nitrates, calcium channel blockers and other vasodilators. Calcium channel blockers  
 should be discontinued unless absolutely essential (eg, for angina or hypertension).

If no signs/symptoms of congestion consider reducing diuretic dose.
If these measures do not solve problem seek specialist advice.

Cough

Cough is common in patients with heart failure, many of whom have smoking related lung  
 disease, including cancer.

Cough is also a symptom of pulmonary oedema which should be excluded when a new or  
 worsening cough develops.

ACe inhibitor induced cough rarely requires treatment discontinuation.
When a very troublesome cough does develop (eg, one stopping the patient sleeping)  

 and can be proven to be due to ACe inhibition (ie recurs after ACe inhibitor withdrawal and  
 rechallenge) substitution of an angiotensin receptor blocker should be made.

Worsening renal function

Some rise in urea, creatinine and potassium is to be expected after initiation of an ACe  
 inhibitor; if an increase is small and asymptomatic no action is necessary.

An increase in creatinine of up to 50% above baseline, or 266 micromol/l, whichever is  
 the smaller, is acceptable.

An increase in potassium to <5.5 mmol/l is acceptable.
If urea, creatinine or potassium do rise excessively consider stopping concomitant nephrotoxic  

 drugs (eg, NSAIDs), other potassium supplements/retaining agents (triamterene, amiloride,  
 spironolactone/eplerenone) and, if no signs of congestion, reducing the dose of diuretic.  
 The safety and efficacy of an ACE inhibitor used with an ARB and spironolactone (as well as  
 beta blocker) is uncertain and the use of all three inhibitors of the renin-angiotensin- 
 aldosterone system together is not recommended.

If greater rises in creatinine or potassium than those outlined above persist despite adjustment  
 of concomitant medications, the dose of the ACe inhibitor should be halved and blood urea,  
 creatinine and electrolytes rechecked within one to two weeks; if there is still an unsatisfactory  
 response specialist advice should be sought.

If potassium rises to >5.5 mmol/l or creatinine increases by >�00% or to above 3�0  
 micromol/l the ACe inhibitor should be stopped and specialist advice sought.

Blood urea, creatinine and electrolytes should be monitored frequently and serially until  
 potassium and creatinine have plateaued.

Source: McMurray J, Cohen-Solal A, Dietz R, eichhorn e, erhardt L, Hobbs FD, et al. practical recommendations for 
the use of ACe inhibitors, beta blockers, aldosterone antagonists and angiotensin receptor blockers in heart failure 
putting guidelines into practice. eur J Heart Fail. 2005;7(5):7�0-2�.
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annex 2
practical guidance on the use of angiotensin receptor 
blockers in patients with heart failure due to left 
ventricular systolic dysfunction

Indications

first line treatment (along with beta blockers) in patients with NYHA Class II - IV HF intolerant  
 of an ACe inhibitor

second line treatment (after optimisation of ACe inhibitor and beta blocker) in patients with  
 NYHA Class II - III CHF (The safety and efficacy of spironolactone used with an ACE inhibitor  
 and an ARB (as well as beta blocker ) is uncertain and the use of all three inhibitors of the  
 renin–angiotensin–aldosterone system together is not recommended).

Contraindications

known bilateral renal artery stenosis

Cautions/seek specialist advice

significant hyperkalaemia (K+>5.0 mmol/l)
significant renal dysfunction (creatinine >221 micromol/l)
symptomatic or severe asymptomatic hypotension (systolic Bp<90 mm Hg)

Drug interactions to look out for:

K+ supplements / K+ sparing diuretics
‘‘low salt’’ substitutes with a high K+ content

Starting and target doses

aRB Starting dose Target dose

candesartan 4 or 8 mg once daily 32 mg once daily

valsartan 40 mg twice daily �60 mg twice daily

Candesartan is the only ARB which is licensed for use in patients with CHF. Valsartan is the 
only ARB which is licensed for use in patients following MI with CHF or LVSD or both. 

How to use angiotensin receptor blockers

Start with a low dose (see starting and target doses) and double dose at not less than two- 
 weekly intervals.

Aim for target dose or, failing that, the highest tolerated dose.
Monitor blood pressure and blood chemistry (urea, creatinine, and electrolytes).
Check blood chemistry one to two weeks after initiation and one to two weeks after each  

 dose titration.
When to stop up-titration/reduce dose/stop treatment — see problem solving.
A specialist CHF nurse may assist with patient education, follow-up (in person/by telephone),  

 biochemical monitoring and dose up-titration.
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Advice to the patient

Explain expected benefits - treatment is given to improve symptoms, to prevent worsening  
 of CHF leading to hospital admission and to increase survival.

Symptoms improve within a few weeks to a few months of starting treatment.
Advise patients to report principal adverse effects, ie dizziness/symptomatic hypotension.
Advise patients to avoid NSAIDs not prescribed by a physician (self-purchased ‘‘over the  

 counter’’) and salt substitutes high in K+

Problem Solving

Asymptomatic low blood pressure

Does not usually require any change in therapy

Symptomatic hypotension

If dizziness, light-headedness and/or confusion and a low blood pressure reconsider need  
 for nitrates, calcium channel blockers and other vasodilators. Calcium channel blockers  
 should be discontinued unless absolutely essential (eg, for angina or hypertension).

If no signs/symptoms of congestion consider reducing diuretic dose.
If these measures do not solve problem seek specialist advice.

Worsening renal function

Some rise in urea, creatinine and potassium is to be expected after initiation of an ACe  
 inhibitor; if an increase is small and asymptomatic no action is necessary.

An increase in creatinine of up to 50% above baseline, or 266 micromol/l whichever is the  
 smaller, is acceptable.

An increase in potassium to ≤5.5 mmol/l is acceptable.
If urea, creatinine or potassium do rise excessively consider stopping concomitant nephrotoxic  

 drugs (eg, NSAIDs), other potassium supplements/retaining agents (triamterene, amiloride,  
 spironolactone/eplerenone) and, if no signs of congestion, reducing the dose of diuretic. The  
 safety and efficacy of an ACE inhibitor used with an ARB and spironolactone (as well as beta  
 blocker) is uncertain and the use of all three inhibitors of the renin –angiotensin– aldosterone  
 system together is not recommended.

If greater rises in creatinine or potassium than those outlined above persist despite adjustment  
 of concomitant medications, the dose of the ARB should be halved and blood urea, creatinine  
 and electrolytes rechecked within one to two weeks; if there is still an unsatisfactory response  
 specialist advice should be sought.

If potassium rises to >5.5 mmol/l or creatinine increases by >�00% or to above  
 3�0 micromol/l the ARB should be stopped and specialist advice sought.

Blood urea, creatinine and electrolytes should be monitored frequently and serially until  
 potassium and creatinine have plateaued.

Source: McMurray J, Cohen-Solal A, Dietz R, eichhorn e, erhardt L, Hobbs FD, et al. practical recommendations for 
the use of ACe inhibitors, beta blockers, aldosterone antagonists and angiotensin receptor blockers in heart failure 
putting guidelines into practice. eur J Heart Fail. 2005;7(5):7�0-2�.
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annex 3 
practical guidance on the use of beta blockers in 
patients with heart failure due to left ventricular 
systolic dysfunction

Contraindications

Asthma 
heart block or heart rate <60/min
persisting signs of congestion, hypotension/low blood pressure (systolic<90 mm Hg), raised  

 jugular venous pressure, ascites, marked peripheral oedema 

Cautions/seek specialist advice

severe (NyHA Class IV) CHF
current or recent (<4 weeks) exacerbation of CHF, eg, hospital admission with worsening  

 CHF

Drug interactions to look out for:

Verapamil/diltiazem (calcium channel blockers should be discontinued unless absolutely  
 necessary and diltiazem and verapamil are generally contraindicated in CHF.

Digoxin, amiodarone

Starting and target doses

Beta blocker Starting dose Target dose

bisoprolol �.25 mg once daily �0 mg once daily

carvedilol 3.�25 mg twice daily 25-50 mg twice daily

nebivolol �.25 mg once daily �0 mg once daily

Only the drugs listed above have UK formulations shown to reduce mortality or morbidity.

How to use beta blockers

Start with a low dose (see starting and target doses) and double dose at not less than two- 
 weekly intervals.

Aim for target dose or, failing that, the highest tolerated dose.
Monitor heart rate, Bp and clinical status (symptoms, signs — especially signs of congestion,  

 body weight).
Check blood urea, creatinine and electrolytes one to two weeks after initiation and one to  

 two weeks after final dose titration.
When to stop up-titration/reduce dose/stop treatment— see problem solving.
A specialist HF nurse may assist with patient education, follow-up (in person/by telephone),  

 biochemical monitoring and dose up-titration.
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Advice to the patient

Explain expected benefits -treatment is given to improve symptoms, to prevent worsening  
 of CHF leading to hospital admission and to increase survival.

Symptomatic improvement may develop slowly after starting treatment, taking three to six  
 months or longer.

Temporary symptomatic deterioration may occur during initiation/up-titration phase.
Advise patients to report deterioration and that deterioration (tiredness, fatigue, breathlessness)  

 can usually be easily managed by adjustment of other medication; patients should be advised  
 not to stop beta blocker therapy without consulting their physician.

To detect and treat deterioration early, patients should be encouraged to weigh themselves  
 daily (after waking, before dressing, after voiding, before eating) and to increase their diuretic  
 dose should their weight increase, persistently (> two days), by >� kg over three days.

Problem solving

Worsening symptoms/signs (eg increasing dyspnoea, fatigue, oedema, weight gain)

If increasing congestion increase dose of diuretic and/or halve dose of beta blocker (if  
 increasing diuretic doesn’t work)

If marked fatigue (and/or bradycardia—see below) halve dose of beta blocker (rarely  
 necessary)

Review patient in one to two weeks; if not improved seek specialist advice.
If serious deterioration halve dose of beta blocker or stop this treatment (rarely necessary);  

 seek specialist advice.

Low heart rate

If heart rate <50 beats/min and worsening symptoms — halve dose beta blocker or, if severe  
 deterioration, stop beta blocker (rarely necessary).

Review need for other heart rate slowing drugs, eg digoxin, amiodarone, diltiazem/verapamil  
 (diltiazem and verapamil are generally contraindicated in CHF).

Arrange eCG to exclude heart block.
Seek specialist advice.

Asymptomatic low blood pressure

does not usually require any change in therapy

Symptomatic hypotension

If dizziness, light-headedness and/or confusion and a low Bp reconsider need for nitrates,  
 calcium channel blockers and other vasodilators. Calcium channel blockers should be  
 discontinued unless absolutely essential (eg, for angina or hypertension).

If no signs/symptoms of congestion consider reducing diuretic or ACe inhibitor dose.
If these measures do not solve problem seek specialist advice.

Source: McMurray J, Cohen-Solal A, Dietz R, eichhorn e, erhardt L, Hobbs FD, et al. practical recommendations for 
the use of ACe inhibitors, beta blockers, aldosterone antagonists and angiotensin receptor blockers in heart failure: 
putting guidelines into practice. eur J Heart Fail. 2005;7(5):7�0-2�.
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annex 4
practical guidance on the use of aldosterone antagonists 
in patients with heart failure due to left ventricular 
systolic dysfunction 

Indications

second line treatment (after optimisation of ACe inhibitor and beta blocker) in patients with  
 NYHA Class III–IV CHF; there is no evidence of benefit in patients with milder HF. (The  
 safety and efficacy of spironolactone used with an ACE inhibitor and an ARB (as well as beta  
 blocker ) is uncertain and the use of all three inhibitors of the renin –angiotensin–aldosterone  
 system together is not recommended)

Cautions/seek specialist advice

significant hyperkalaemia (K+>5.0 mmol/l)
significant renal dysfunction (creatinine >220 micromol/l)

Drug interactions to look out for:

K+ supplements / K+ sparing diuretics
ACe inhibitors, ARBs, NSAIDs (avoid unless essential)
‘‘low salt’’ substitutes with a high K+ content

Starting and target doses

aldosterone antagonist Starting dose Target dose

spironolactone 25 mg once daily or on alternate days 25-50 mg once daily

eplerenone 25 mg once daily 50 mg once daily

How to use aldosterone antagonists

Start with a low dose (see starting and target doses).
Check urea, creatinine and electrolytes at one, four, eight and �2 weeks; six, nine and �2  

 months; six monthly thereafter.
If K+ rises above 5.5 mmol/l or creatinine rises to >220 micromol/l reduce dose to  

 25 mg on alternate days and monitor blood chemistry closely.
If K+ rises ≥6.0 mmol/l or creatinine to 310 micromol/l stop spironolactone immediately  

 and seek specialist advice.
A specialist CHF nurse may assist with patient education, follow up (in person/by telephone),  

 biochemical monitoring and dose up-titration. 

Advice to the patient

Explain expected benefits - treatment is given to improve symptoms, to prevent worsening  
 of HF leading to hospital admission and to increase survival.

Symptoms improve within a few weeks to a few months of starting treatment.
Advise patients to report principal adverse effects, ie dizziness/symptomatic hypotension.
Advise patients to avoid NSAIDs not prescribed by a physician (self-purchased ‘‘over the  

 counter’’) and salt substitutes high in K+

If diarrhoea and/or vomiting occurs patients should stop spironolactone and contact their  
 physician.
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problem solving

Worsening renal function / hyperkalaemia

See how to use aldosterone antagonists section.
Major concern is hyperkalaemia (≥6.0 mmol/l); conversely, a high normal potassium may  

 be desirable in HF patients, especially if taking digoxin.
It is important to avoid other K+ retaining drugs (eg, K+ sparing diuretics such as amiloride  

 and triamterene) and nephrotoxic agents (eg NSAIDs)
The risks of hyperkalaemia and renal dysfunction when an aldosterone antagonist is given  

 to patients already taking an ACe inhibitor and ARB are higher than when an aldosterone  
 antagonist is added to just an ACe inhibitor or ARB given singly; close and careful monitoring  
 is mandatory. The safety and efficacy of spironolactone used with an ACE inhibitor and  
 an ARB (as well as a beta blocker) is uncertain and the use of all three inhibitors of the  
 renin-angiotensin-aldosterone system together is not recommended.

Some ‘‘low salt’’ substitutes have a high K+ content.
Male patients treated with spironolactone may develop breast discomfort and/or  

 gynaecomastia. These problems are significantly less common with eplerenone.

Source: McMurray J, Cohen-Solal A, Dietz R, eichhorn e, erhardt L, Hobbs FD, et al. practical recommendations for 
the use of ACe inhibitors, beta blockers, aldosterone antagonists and angiotensin receptor blockers in heart failure: 
putting guidelines into practice. eur J Heart Fail. 2005;7(5):7�0-2�.
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annex 5
Drugs to avoid in patients with chronic heart failure

The following tables list some of the more commonly prescribed medicines and herbal remedies 
and their effect on the myocardium. 

Cardiac medications affecting ventricular function

Drug or Class Effect(s)

beta blockers reduced contractility if dosed inappropriately

class I and III anti-arrhythmics
(excluding amiodarone) reduced contractility, proarrhythmia

rate limiting calcium channel blockers
(verapamil and diltiazem)

other calcium channel blockers (except 
amlodipine and felodipine?

reduced contractility and/or
neurohormonal activation

minoxidil activation of the renin-angiotensin-aldosterone 
system

Non- cardiac medication affecting ventricular function 

Drug or Class Effect(s)

corticosteroids sodium and water retention

non-steroidal anti-inflammatory 
drugs

sodium and water retention, antagonism of diuretic 
therapy, increased systemic vascular resistance

metformin Iincreased risk of lactic acidosis, especially in NyHA 
classes III and IV or if renal function impaired.

thiazolidinediones (glitazones) fluid retention

tricyclic antidepressants reduced contractility, proarrhythmia

itraconazole reduced contractility

carbenoxolone fluid retention

macrolide antibiotics and some 
antifungal agents

proarrythmia mediated by qT prolongation

terfenadine, and some other anti-
histamines

proarrythmia mediated by qT prolongation, especially 
when used with macrolide antibiotics or some 
antifungal agents

aNNEXES
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Selected herbal medicines with cardiac effects

Drug or Class Effect(s)

liquorice fluid retention

ma huang 
yohimbe bark sympathomimetic

dong quai 
aescin anticoagulant: increased risk of bleeding

gingko 
garlic 
dan shen

antiplatelet: increased risk of bleeding

gossypol hypokalaemia

dandelion sodium retention

A number of other herbs contain constituents with cardiac glycoside effects and enhance the 
effects of digoxin or interfere with assays.



49

REfERENCES

References
� Scottish Intercollegiate Guidelines Network. Cardiac arrhythmias in 

coronary heart disease. edinburgh: SIGN; 2007. (SIGN Guideline  
no. 94). Available from url: http://www.sign.ac.uk

2 Scottish Intercollegiate Guidelines Network. Acute coronary syndromes. 
edinburgh: SIGN; 2007. (SIGN Guideline no. 93). Available from url: 
http://www.sign.ac.uk

3 The Criteria Committee of the New york Heart Association. 
Nomenclature and criteria for diagnosis of diseases of the heart and 
great vessels. 9th ed. Boston (Mass): Little, Brown; �994. pp.253-6.

4 Harlan WR, Oberman A, Grimm R, Rosati RA. Chronic congestive 
heart failure in coronary artery disease: clinical criteria. Ann Intern 
Med �977;86:�33–8.

5 Craig J, Bradbury I, Cummins e, Downie S, Foster L, Stout A. The 
use of B-type natriuretic peptides (BNp and NT-proBNp) in the 
investigation of patients with suspected heart failure. Glasgow: NHS 
quality Improvement Scotland; 2005. (Health Technology Assessment  
Report 6).

6 Cowie MR, Jourdain p, Maisel A, Dahlstrom U, Follath F, Isnard R, et 
al. Clinical applications of B-type natriuretic peptide (BNp) testing. eur 
Heart J 2003:24(�9);�7�0-�7�8. 

7 Badgett RG, Mulrow CD, Otto pM, Ramirez G. How well can the chest 
radiograph diagnose left ventricular dysfunction? J Gen Intern Med. 
�996;��(�0):625-34.

8 Remme WJ, Swedberg K. Guidelines for the diagnosis and treatment 
of chronic heart failure. eur Heart J 200�;22(�7):�527–60.

9 McCrohon JA, Moon JC, prasad SK, McKenna WJ, Lorenz CH, Coats AJ 
et al. Differentiation of heart failure related to dilated cardiomyopathy 
and coronary artery disease using gadolinium-enhanced cardiovascular 
magnetic resonance. Circulation 2003:�08(�): 54-9.

�0 Allman KC, Shaw LJ, Hachamovitch R, Udelson Je. Myocardial viability 
testing and impact of revascularization on prognosis in patients with 
coronary artery disease and left ventricular dysfunction: a rneta-analysis. 
J Am Coll Cardiol 2002: 39(7);��5�-8.

�� Bourque JM, Velazquez eJ, Borges-Neto S, Shaw LK, Whellan DJ, 
O,Connor CM. Radionuclide viability testing: should it affect treatment 
strategy in patients with cardiomyopathy and significant coronary artery 
disease? Am Heart J 2003:�45(5); 758-67.

�2 Klein C, Nekolla SG, Benqel FM, Momose M, Sammer A, Haas F et al. 
Assessment of myocardial viability with contrast-enhanced magnetic 
resonance imaging: comparison with positron emission tomography. 
Circulation 2002:�05(2); �62-7.

�3 Conway N. Haemodynamic effects of ethyl alcohol in patients with 
coronary heart disease. Br Heart J. �968;30(5):638-44.

�4 evangelista LS, Doering LV, Dracup K. Usefulness of a history of tobacco 
and alcohol use in predicting multiple heart failure readmissions among 
veterans. Am J Cardiol. 2000;86(�2):�339-42.

�5 Scottish Intercollegiate Guidelines Network. Risk estimation and the 
prevention of cardiovascular disease. edinburgh: SIGN; 2007. (SIGN 
Guideline no. 97). Available from url: http://www.sign.ac.uk

�6 Scottish Intercollegiate Guidelines Network. The management of 
harmful drinking and alcohol dependence in primary care. edinburgh: 
SIGN; 2003. (SIGN Guideline no. 74). Available from url: http://www.
sign.ac.uk

�7 piano MR. Alcoholic cardiomyopathy: incidence, clinical characteristics, 
and pathophysiology. Chest. 2002;�2�(5):�638-50.

�8 Guillo p, Mansourati J, Maheu B, etienne y, provost K, Simon O, et 
al. Long-term prognosis in patients with alcoholic cardiomyopathy 
and severe heart failure after total abstinence. Am J Cardiol. 
�997;79(9):�276-8.

�9 Jacob AJ, McLaren KM, Boon NA. effects of abstinence on alcoholic 
heart muscle disease. Am J Cardiol. �99�;68(8):805-7.

20 Nicolas JM, Fernandez-Sola J, estruch R, pare JC, Sacanella e, Urbano-
Marquez A, et al. The effect of controlled drinking in alcoholic 
cardiomyopathy. Ann Intern Med. 2002;�36(3):�92-200.

2� Suskin N, Sheth T, Negassa A, yusuf S. Relationship of current and 
past smoking to mortality and morbidity in patients with left ventricular 
dysfunction. J Am Coll Cardiol. 200�;37(6):�677-82.

22 Scottish Intercollegiate Guidelines Network. Cardiac rehabilitation. 
edinburgh: SIGN; 2002. (SIGN Guideline no. 57). Available from url: 
http://www.sign.ac.uk

23 Corvera-Tindel T, Doering LV, Woo MA, Khan S, Dracup K. effects of 
a home walking exercise program on functional status and symptoms 
in heart failure. Am Heart J. 2004;�47(2):339-46.

24 Brodie DA, Inoue A. Motivational interviewing to promote 
physical activity for people with chronic heart failure. J Adv Nurs. 
2005;50(5):5�8-27.

25 Working Group on Cardiac Rehabilitation & exercice physiology and 
Working Group on Heart Failure of the european Society of Cardiology. 
Recommendations for exercise training in chronic heart failure patients. 
eur Heart J. 200�;22(2):�25-35.

26 Meyer K, Bucking J. exercise in heart failure: should aqua therapy and 
swimming be allowed? Med Sci Sports exerc. 2004;36(�2):20�7-23.

27 Alvelos M, Ferreira A, Bettencourt p, Serrao p, pestana M, Cerqueira-
Gomes M, et al. The effect of dietary sodium restriction on neurohumoral 
activity and renal dopaminergic response in patients with heart failure. 
eur J Heart Fail 2004;6(5):593-9.

28 Colin Ramirez e, Castillo Martinez L, Orea Tejeda A, Rebollar Gonzalez 
V, Narvaez David R, et al. effects of a nutritional intervention on body 
composition, clinical status, and quality of life in patients with heart 
failure. Nutrition. 2004;20(�0):890-5.

29 Food standards agency. Science on salt. [cited on 24 Nov 2006]. 
Available from url: http://www.salt.gov.uk/science_on_salt.shtml

30 Keith Me, Jeejeebhoy KN, Langer A, Kurian R, Barr A, O’Kelly B, et al. 
A controlled clinical trial of vitamin e supplementation in patients with 
congestive heart failure. Am J Clin Nutr. 200�;73(2):2�9-24.

3� Rosenfeldt F, Hilton D, pepe S, Krum H. Systematic review of effect of 
coenzyme q�0 in physical exercise, hypertension and heart failure. 
Biofactors 2003;�8(�-4):9�-�00.

32 Berman M, erman A, Ben-Gal T, Dvir D, Georghiou Gp, Stamler A, 
et al. Coenzyme q�0 in patients with end-stage heart failure awaiting 
cardiac transplantation: a randomised, placebo-controlled study. Clin 
Cardiol. 2004;27(5):295-9.

33 Joint Formulary Committee. British National Formulary. 52nd ed. 
London: BMJ publishing and Royal pharmaceutical Society of Great 
Britain; 2006.

34 yeh Gy, Wood MJ, Lorell BH, Stevenson LW, eisenberg DM, Wayne 
pM, et al. effects of tai chi mind-body movement therapy on functional 
status and exercise capacity in patients with chronic heart failure: a 
randomised controlled trial. Am J Med. 2004;��7(8):54�-8.

35 Middlekauff HR, Hui K, yu JL, Hamilton MA, Fonarow GC, Moriguchi 
J, et al. Acupuncture inhibits sympathetic activation during mental stress 
in advanced heart failure patients. J Card Fail. 2002;8(6):399-406.

36 Chang BH, Hendricks A, Zhao y, Rothendler JA, LoCastro JS, Slawsky 
MT. A relaxation response randomised trial on patients with chronic 
heart failure. J Cardiopulm Rehabil. 2005;25(3):�49-57.

37 Curiati JA, Bocchi e, Freire JO, Arantes AC, Braga M, Garcia y, et al. 
Meditation reduces sympathetic activation and improves the quality of 
life in elderly patients with optimally treated heart failure: a prospective 
randomised study. J Altern Complement Med. 2005;��(3):465-72.

38 Faris R, purcell H, Henein M, Coats A. Clinical depression is common 
and significantly associated with reduced survival in patients with non-
ischaemic heart failure.  eur J Heart Failure, 2002;4(4):54�-5�.

39 Jiang W, Alexander J, Christopher e, Kuchibhatia M, Gaulden LH, Cuffe 
MS et al. Relationship of depression to increased risk or mortality and 
re-hospitalisation in patients with congestive heart failure. Arch Int 
Med;�6�(�5):�849-56.

40 Jiang W, Hasselbad V Krisnan RR, O’Connor CM. patients with CHF and 
depression have a greater risk of mortality and morbidity than patients 
without depression. J Am Coll Cardiol;39(5):9�9-2�

4� Vaccarino V, Kasl SV, Abramson J, Krumholz HM. Depressive symptoms 
and risk of functional decline and death in patients with heart failure. 
J Am Coll Cardiol, 200�;38(�):�99-205.

42 Freedland Ke, Carney RM, Rich MW, Caracciolo A, Krotenberg JA, 
Smith LJ et al.  Depression in elderly patients with congestive heart 
failure. J Geriatr psychiatr. �99�;24(�): 59-7�.

43 Koenig HG.  Depression in hospitalised older patients with congestive 
heart failure. Gen Hospl psychiatr. �998:20(�);29-43.

44 British Medical Association. NHS Confederation. Revisions to the GMS 
contract,2006/7. [cited 24 Nov 2006]. Available from url: http://bma.
org.uk/ap.nsf/content/revisionnGMSFeb20062

45 Zigmond AS and Snaith Rp. The hospital anxiety and depression scale. 
Acta psychiatr Scand �983;67:36�-70. 

46 Lane DA, Chong Ay, Lip Gy. psychological interventions for depression 
in heart failure (Cochrane Review). In: The Cochrane Library, Issue �, 
2005. Chichester; John Wiley

47 Davies SJC, Jackson pR, potokar J, Nutt DJ.  Treatment of anxiety and 
depression disorder in patients with cardiovascular disease.  BMJ 
2004;328(7445):939-43.

48 McMurray J, Cohen-Solal A, Dietz R, eichhorn e, erhardt L, Hobbs FD, 
et al. practical recommendations for the use of ACe inhibitors, beta 
blockers, aldosterone antagonists and angiotensin receptor blockers 
in heart failure: putting guidelines into practice. eur J Heart Fail. 
2005;7(5):7�0-2�.

49 effects of enalapril on mortality in severe congestive heart failure. 
Results of the Cooperative North Scandinavian enalapril Survival Study 
(CONSeNSUS). The CONSeNSUS Trial Study Group. N engl J Med 
�987;3�6(23):�429-35.



50

MaNaGEMENT Of CHRONIC HEaRT faIlURE

50 effect of enalapril on survival in patients with reduced left ventricular 
ejection fractions and congestive heart failure. The SOLVD Investigators. 
N engl J Med �99�;325(5):293–302.

5� effect of ramipril on mortality and morbidity of survivors of acute 
myocardial infarction with clinical evidence of heart failure. The 
Acute Infarction Ramipril Efficacy (AIRE) Study Investigators: Lancet 
�993;342(8875):82�-8.

52 Køber L, Torp-pedersen C, Carlsen Je, Bagger H, eliasen p, Lyngborg 
K, et al. A clinical trial of the angiotensin-converting-enzyme inhibitor 
trandolapril in patients with left ventricular dysfunction after myocardial 
infarction. Trandolapril Cardiac evaluation (TRACe)  Study Group. N 
engl J Med �995;333(25):�670-6.

53 pfeffer MA, Braunwald e, Moye LA, Basta L, Brown eJ Jr, Cuddy 
Te, et al. effect of captopril on mortality and morbidity in patients 
with left ventricular dysfunction after myocardial infarction -- results 
of the Survival and Ventricular enlargement Trial. N engl J Med 
�992;327(�0):669-77

54 effect of enalapril on mortality and the development of heart failure in 
asymptomatic patients with reduced left ventricular ejection fractions. 
The SOLVD Investigators. N engl J Med. �992;327(�0):685-9�.

55 Garg R, yusuf S. Overview of randomised trials of angiotensin-
converting enzyme inhibitors on mortality and morbidity in patients 

 with heart failure. Collaborative Group on ACe Inhibitor Trials. JAMA. 
�995;273(�8):�450-6.

56 Flather MD, yusuf S, Kober L, pfeffer M, Hall A, Murray G, et al. 
Long-term ACe-inhibitor therapy in patients with heart failure or left-
ventricular dysfunction: a systematic overview of data from individual 
patients. ACe-Inhibitor Myocardial Infarction Collaborative Group. 
Lancet. 2000:355(92�5);�575-8�

57 Teo KK, yusuf S, pfeffer M, Torp-pedersen C, Kober L, Hall A, et al. 
effects of long-term treatment with angiotensin-converting-enzyme 
inhibitors in the presence or absence of aspirin: a systematic review. 
Lancet. 2002;360(9339):�037-43.

58 The Cardiac Insufficiency Bisoprolol Study II (CIBIS-II): a randomised 
trial. Lancet. �999;353(9�46):9-�3.

59 Hjalmarson A, Goldstein S, Fagerberg B, Wedel H, Waagstein F, 
Kjekshus J, et al. effects of controlled-release metoprolol on total 
mortality, hospitalizations, and well-being in patients with heart failure: 
the Metoprolol CR/xL Randomised Intervention Trial in congestive heart 
failure (MeRIT-HF). MeRIT-HF Study Group. JAMA. 2000;283(�0):�295-
302.

60 packer M, Coats AJ, Fowler MB, Katus HA, Krum H, Mohacsi p, et al. 
effect of carvedilol on survival in severe chronic heart failure. N engl J 
Med. 200�;344(22):�65�-8.

6� Flather MD, Shibata MC, Coats AJS, Van Veldhuisen DJ, parkhomenko 
A, Borbola J, et al. Randomized trial to determine the effect of nebivolol 
on mortality and cardiovascular hospital admission in elderly patients 
with heart failure (SeNIORS). eur Heart J 2005;26(3):2�5-25.

62 Domanski, MJ, Krause-Steinrauf H, Massie BM, Deedwania p, Follmann 
D, Kovar D, et al. A comparative analysis of the results from 4 trials of 
beta blocker therapy for heart failure: BeST, CIBIS-II, MeRIT-HF, and 
COpeRNICUS. J Cardiac Fail 2003;9(5):354-63.

63 poole-Wilson pA, Swedberg K, Cleland JG, Di Lenarda A, Hanrath p, 
Komajda M, et al. Comparison of carvedilol and metoprolol on clinical 
outcomes in patients with chronic heart failure in the Carvedilol Or 
Metoprolol european Trial (COMeT): randomised controlled trial. 
Lancet. 2003;362(9377):7-�3.

64 Salpeter SR, Ormiston TM, Salpeter ee, poole pJ, Cates CJ.Cardioselective 
beta blockers for chronic obstructive pulmonary disease: a meta-
analysis. Respir Med. 2003;97(�0):�094-�0�.

65 Haas SJ, Vos T, Gilbert RE, Krum H. Are beta blockers as efficacious in 
patients with diabetes mellitus as in patients without diabetes mellitus 
who have chronic heart failure? A meta-analysis of large-scale clinical 
trials. Am Heart J. 2003:�46(5);848-53.

66 Granger CB, McMurray JJ, yusuf S, Held p, Michelson eL, Olofsson B, 
et al. effects of candesartan in patients with chronic heart failure and 
reduced left-ventricular systolic function intolerant to angiotensin-
converting-enzyme inhibitors: the CHARM-Alternative trial. Lancet. 
2003 ;362(9386):772-6.

67 Cohn JN, Tognoni G; Valsartan Heart Failure Trial Investigators. A 
randomised trial of the angiotensin-receptor blocker valsartan in chronic 
heart failure. N engl J Med. 200�;345(23):�667-75.

68 McMurray JJ, Ostergren J, Swedberg K, Granger CB, Held p, Michelson 
eL, et al. effects of candesartan in patients with chronic heart failure 
and reduced left-ventricular systolic function taking angiotensin-
converting-enzyme inhibitors: the CHARM-Added trial. Lancet. 
2003;362(9386):767-7�.

69 pitt B., Zannad F, Remme WJ, Cody R, Castaigne A, perez A, et al. 
The effect of spironolactone on morbidity and mortality in patients 
with severe heart failure. Randomised Aldactone evaluation Study 
Investigators, N engl J Med �999;34�(�0);709-�7.

70 pitt B, Remme W, Zannad F, Neaton J, Martinez F, Roniker B, Bittman 
R, et al. eplerenone, a selective aldosterone blocker, in patients with 
left ventricular dysfunction after myocardial infarction. N engl J Med. 
2003;348(22):227�

7� Faris R, Flather M, purcell H, Henein M, poole-Wilson ,p Coats, A. 
Current evidence supporting the role of diuretics in heart failure: a 
meta analysis of randomised controlled trials. Int J Cardiol. 2002:82(2); 
�49-58

72 Dormans Tp, van Meijel JJ, Gerlag pG, Tan y, Russell FG, Smits p. 
Diuretic efficacy of high dose furosemide in severe heart failure: bolus 
injection versus continuous infusion. J Am Coll Cardiol �996;(2)28: 
376-82.

73 Dormans TpJ, Gerlag pG. Combination of high-dose furosemide and 
hydrochlorothiazide in the treatment of refactory congestive heart 
failure.  eur Heart J �996;�7(�2):�867-74

74 Channer KS, McLean KA, Lawson-Matthew p, Richardson M. 
Combination diuretic treatment in severe heart failure: a randomised 
controlled trial.  Br Heart J �994;7�(2):�46-50

75 Hood WJ, Dans A, Guyatt G, Jaeschke R, McMurray J. Digitalis 
for treatment of congestive heart failure in patients in sinus rhythm 
(Cochrane Review). In: The Cochrane Library, Issue �, 2004. Chichester; 
John Wiley

76 The effect of digoxin on mortality and morbidity in patients with 
heart failure. The Digitalis Investigation Group. N engl J Med 
�997;336(8):525-33.

77 Uretsky BF, young JB, Shahidi Fe, yellen LG, Harrison MC, Jolly 
MK.. Randomised study assessing the effect of digoxin withdrawal in 
patients with mild to moderate chronic congestive heart failure: results 
of the pROVeD trial. pROVeD Investigative Group. J Am Coll Cardiol 
�993;22(4):955-62.

78 packer M, Gheorghiade M, young JB, et al. Withdrawal of digoxin from 
patients with chronic heart failure treated with angiotensin-converting-
enzyme inhibitors. RADIANCe Study. N engl J Med �993; 329: �-7.

79 Cleland JG, Findlay I, Jafri S, Sutton G, Falk R, Bulpitt C, et al. The 
Warfarin/Aspirin Study in Heart failure (WASH): a randomised trial 
comparing antithrombotic strategies for patients with heart failure.Am 
Heart J. 2004 ;�48(�):�57-64.

80 Cleland JG, Ghosh J, Freemantle N, Kaye GC, Nasir M, Clark AL, et al. 
Clinical trials update and cumulative meta-analyses from the American 
College of Cardiology: WATCH, SCD-HeFT, DINAMIT, CASINO, 
INSpIRe, STRATUS-US, RIO-Lipids and cardiac resynchronisation 
therapy in heart failure. eur J Heart Fail. 2004;6(4):50-8.

8� Scottish Intercollegiate Guidelines Network. Antithrombotic Therapy. 
edinburgh: SIGN; �999. (SIGN publication no. 36). [cited �� Dec 2006]. 
Available from url: http://www.sign.ac.uk

82 Cohn JN, Archibald DG, Ziesche S, Franciosa JA, Harston We, Tristani 
ee, et al. effect of vasodilator therapy on mortality in chronic congestive 
heart failure. N engl J Med. �986;3�4(24):�547-52.

83 Cohn JN, Johnson G, Ziesche S, Cobb F, Francis J, Tristani ee, et 
al. A comparison of enalapril with hydralazine-isosorbide dinitrate 
in the treatment of chronic congestive heart failure. N engl J Med 
�99�;325(5):303-�0.

84 Taylor AL, Ziesche S, yancy C, Carson p, D’Agostino R Jr, Ferdinand 
K, et al. Combination of isosorbide dinitrate and hydralazine in blacks 
with heart failure. N engl J Med. 2004;35�(20):2049-57.

85 packer M, Narahara KA, elkayam U, Sullivan JM, pearle DL, Massie 
BM et al. Double-blind, placebo controlled study of the efficacy of 
flosequinan in patients with chronic heart failure. Principal Investigators 
of the ReFLeCT Study. J Am Coll Cardiol �993;22(�):65-72.

86 parker JO. The effects of oral ibopamine in patients with mild heart 
failure – a double blind placebo controlled comparison to furosemide. 
The Ibopamine Study Group. Int J Cardiol �993;40(3):22�-7.

87 Hogg K, Swedberg K, McMurray J. Heart failure with preserved left 
ventricular systolic function; epidemiology, clinical characteristics, and 
prognosis. J Am Coll Cardiol. 2004;43(3):3�7-27.

88 yusuf S, pfeffer MA, Swedberg K, Granger CB, Held p, McMurray JJ, et 
al for the CHARM investigators and committees. effects of candesartan in 
patients with chronic heart failure and preserved left-ventricular ejection 
fraction: the CHARM-preserved Trial. Lancet 2003;362(9386):777-8�

89 Cleland JG, Tendera M, Adamus J, Freemantle N, polonski L, Taylor 
J, et al. The perindopril in elderly people with chronic heart failure 
(pep-CHF) study. eur Heart J. 2006;27(�9):2338-45.

90 Bieber JD, Terkeltaub RA. Gout: on the brink of novel therapeutic 
options for an ancient disease. Arthritis Rheum 2004;50(8):2400-�4.

9� Ahern MJ, Reid C, Gordon Tp, McCredie M, Brooks pM, Jones M. Does 
colchicine work? The results of the first controlled study in acute gout. 
Aust N Z J Med �987;�7(3):30�-4.

92 Kellum JA. The use of diuretics and dopamine in acute renal failure: a 
systematic review of the evidence. Crit Care �997;�(2):53-9.

93 packer M, Lee WH, yushak M, Medina N. Comparison of captopril and 
enalapril in patients with severe chronic heart failure. N engl J Med. 
�986;3�5(�4):847-53.



5�

REfERENCES

94 Scottish Intercollegiate Guidelines Network. Management of stable 
angina. edinburgh: SIGN; 2007. (SIGN Guideline no. 96). Available 
from url: http://www.sign.ac.uk

95 O’Connor CM, Carson pe, Miller AB, pressler ML, Belkin RN, Neuberg 
GW, et al. effect of amlodipine on mode of death among patients with 
advanced heart failure in the pRAISe trial. prospective Randomized 
Amlodipine Survival evaluation. Am J Cardiol. �998;82(7):88�-7.

96 The Multicenter Diltiazem post Infarction Trial Research Group. The 
effect of diltiazem on mortality and reinfarction after myocardial 
infarction. N engl J Med �988;3�9(7):385-92

97 Hutcheon SD, Gillespie ND, Crombie IK, Struthers AD, McMurdo Me. 
perindopril improves six minute walking distance in older patients with 
left ventricular systolic dysfunction: a randomised double blind placebo 
controlled trial. Heart 2002;88(4):373-7.

98 Nichol KL, Margolis KL, Wuorenma J, Von Sternberg T. The efficacy 
and cost effectiveness of vaccination against influenza among elderly 
persons living in the community. N engl J Med �994;33�(�2): 
778-84.

99 Opasich C, Febo O, Riccardi pG, Traversi e, Forni G, pinna G, et al. 
Concomitant factors of decompensation in chronic in heart failure. Am 
J Cardiol �996;78(3):354-7

�00 Ghali JK, Kadakia S, Cooper R, Ferlinz J. precipitating factors leading 
to decompensation of heart failure. Traits among urban blacks. Arch 
Intern Med �988;�48(9):20�3-6.

�0� Salisbury DM, Begg NT, eds. Immunisation against infectious 
disease. London: Department of Health; 2006. [cited 27 
Nov 2006]  Avai lab le  f rom ur l :  h t tp : / /www.dh.gov.uk/
policyAndGuidance/HealthAndSocialCareTopics/GreenBook/
GreenBookGeneralInformation/GreenBookGeneralArticle/fs/
en?CONTeNT_ID=4097254&chk=isTfGx

�02 Abraham WT, Fisher WG, Smith AL, Delurgio DB, Leon AR, Loh e, et 
al. Cardiac resynchronization in chronic heart failure. N engl J Med. 
2002;346(24):�845-53.

�03 Cazeau S, Leclercq C, Lavergne T, Walker S, Varma C, Linde C, et al. 
effects of multisite biventricular pacing in patients with heart failure 
and intraventricular conduction delay. N engl J Med. 200�;344(�2): 
873-80.

�04 Cleland JG, Daubert JC, erdmann e, Freemantle N, Gras D, Kappenberger 
L, et al. The effect of cardiac resynchronization on morbidity and 
mortality in heart failure. N engl J Med. 2005;352(�5):�539-49.

�05 Kaneko y, Floras JS, Usui K, plante J, Tkacova R, Kubo T, et al. 
Cardiovascular effects of continuous positive airway pressure in 
patients with heart failure and obstructive sleep apnea. N engl J Med 
2003;348(�3):�233-4�. 

106 Mansfield DR, Gollogly NC, Kaye DM, Richardson M, Bergin P, 
Naughton MT. Controlled trial of continuous positive airway pressure 
in obstructive sleep apnea and heart failure. Am J Resp Crit Care Med 
2004;�69(3):36�-6. 

�07 Bradley TD, Floras JS. Sleep apnoea and heart failure. part II: central 
sleep apnoea. Circulation 2003:�07(�3):�822-6.

�08 Bradley TD, Logan AG, Kimoff RJ, Series F, Morrison D, Ferguson K, 
et al. Continuous positive airway pressure for central sleep apnea and 
heart failure. N engl J Med. 2005;353(�9):2025-33.

�09 Lloyd-Williams F, Mair FS, Leitner M. exercise training and heart 
failure: a systematic review of the current evidence. Br J Gen pract. 
2002;52(474):47-55.

��0 pina IL, Apstein CS, Balady GJ, Belardinelli R, Chaitman BR, Duscha BD, 
et al. exercise and heart failure: A statement from the American Heart 
Association Committee on exercise, rehabilitation, and prevention. 
Circulation. 2003;�07(8):�2�0-25.

��� piepoli MF, Davos C, Francis Dp, Coats AJ, et al. exercise training meta-
analysis of trials in patients with chronic heart failure (exTraMATCH). 
BMJ. 2004;328(7433):�89.

��2 Rees K, Taylor RS, Singh S, Coats AJ, ebrahim S. exercise based 
rehabilitation for heart failure (Cochrane Review). In: The Cochrane 
Library, Issue 3, 2004. Chichester; John Wiley.

��3 Meyer K.  exercise training in heart failure: recommendations based on 
current research.  Med Sci Sports exerc. 200�;33(4):525-3�.

��4 Willenheimer R, Rydberg e., Cline C, Broms K, Hillberger B, Oberg L, 
et al.  effects on quality of life, symptoms and daily activity 6 months 
after termination of an exercise programme in heart failure patients. Int 
J Cardiol 200�:77(�):25-3�.

��5 Rose eA, Gelijns AC, Moskowitz AJ, Heitjan DF, Stevenson LW, 
Dembitsky W, et al. Long-term mechanical left ventricular assistance 
for end-stage heart failure. Randomized evaluation of Mechanical 
Assistance for the Treatment of Congestive Heart Failure (ReMATCH) 
Study Group. N engl J Med. 200�;345(20):�435-43.

��6 Anyanwu AC, Rogers CA, Murday AJ. Intrathoracic organ transplantation 
in the United Kingdom �995-99: results from the UK cardiothoracic 
transplant audit. Heart. 2002;87(5):449-54.

��7 Marra C, De Santo LS, Amarelli C, Della Corte A, Onorati F, Torella 
M, et al. Coronary artery bypass grafting in patients with severe left 
ventricular dysfunction: a prospective randomised study on the timing 
of perioperative intraaortic balloon pump support. Int J Artif Organs. 
2002;25(2):�4�-6.

��8 Murray SA, Boyd K, Kendall M,Worth A, Benton TF, Clausen H. Dying 
of lung cancer or cardiac failure: prospective qualitative interview study 
of patients and their carers in the community. BMJ 2002;325(7370): 
929-32.

��9 Boyd KJ, Murray SA, Kendall M, Worth A, Bentond TF, Clausen H. 
Living with advanced heart failure: a prospective, community based 
study of patients and their carers. eur J Heart Fail 2004:(6);585-9�.

�20 Rogers Ae, Addington-Hall JM, Abery AJ, McCoy AS, Bulpitt C, Coats 
AJ, et al. Knowledge and communication difficulties for patients with 
chronic heart failure: qualitative study. BMJ. 2000;32�(726�):605-7.

�2� Almeida Op, Flicker L. The mind of a failing heart: a systematic review 
of the association between congestive heart failure and cognitive 
functioning. Intern Med J 200�;3�(5):290-5.

�22 Jaarsma T, Halfens R, Huijer Abu-Saad H, Dracup K, Gorqels T, van Rees 
J, et al. effects of education and support on health care and resource 
use in patients with heart failure. eur Heart J �999:20(9);673-82.

�23 Colin Ramirez e, Castillo Martinez L, Orea Tejeda A, Rebollar Gonzalez 
V, Narvaez DR, Asenio Lafuente e. effects of a nutritional intervention 
on body composition, clinical status and quality of life in patients with 
heart failure. Nutrition 2004:20(�0);890-5.

�24 Ansari M, Shlipak MG, Heidenreich pA, Van Ostaeyen D, pohl eC, 
Browner WS, et al. Improving guideline adherence: a randomised 
trial evaluating strategies to increase beta blocker use in heart failure. 
Circulation. 2003;�07(22):2799-804.

�25 Fellows  D.  Wilkinson S., Moore p. Communication skills training 
for health professionals working with cancer patients, their families 
or carers (Cochrane Review). In: The Cochrane Library, Issue 4, 2005. 
Chichester; John Wiley.

�26 phillips CO, Wright SM, Kern De, Singa RM, Shepperd S, Rubin HR. 
Comprehensive discharge planning with postdischarge support for 
older patients with congestive heart failure: a meta-analysis. JAMA. 
2004;29�(��):�358-67.

�27 Holland R, Battersby J, Harvey I, Lenaghan e, Smith J, Hay L. Systematic 
review of multidisciplinary interventions in heart failure. Heart 
2005;97(7):899-906.

�28 McAlister FA, Stewart S, Ferrua S, McMurray JJ. Multidisciplinary 
strategies for the management of heart failure patients at high risk for 
admission: a systematic review of randomised trials. J Am Coll Cardiol. 
2004;44(4):8�0-9.

�29 Gonseth J, Guallar-Castillon p, Banegas JR, Rodriguez-Artalejo F. The 
effectiveness of disease management programmes in reducing hospital 
re-admission in older patients with heart failure: a systematic review 
and meta-analysis of published reports. eur Heart J. 2004;25(�8): 
�570-95.

�30 GeSICA Investigators. Randomised trial of telephone intervention in 
chronic heart failure: DIAL trial. BMJ. 2005;33�(75�4):425.

�3� Blue L, Lang e, McMurray JJ, Davie Ap, McDonagh TA, Murdoch DR, 
et al. Randomised controlled trial of specialist nurse intervention in 
heart failure. BMJ. 200�;323(73�5):7�5-8.

�32 Bouvy ML, Heerdink eR, Urquhart J, Grobbee De, Hoes AW, Leufkens 
HG. effect of a pharmacist-led intervention on diuretic compliance 
in heart failure patients: a randomised controlled study. J Card Fail. 
2003;9(5):404-��.

�33 Bucci C, Jackevicius C, McFarlane K, Liu p. pharmacist’s contribution 
in a heart function clinic: patient perception and medication 
appropriateness. Can J Cardiol. 2003;�9(4):39�-6.

�34 Gattis WA, O’Connor CM, Gallup DS, Hasselblad V, Gheorghiade M; 
IMpACT-HF Investigators and Coordinators. predischarge initiation 
of carvedilol in patients hospitalized for decompensated heart 
failure: results of the Initiation Management predischarge: process for 
Assessment of Carvedilol Therapy in Heart Failure (IMpACT-HF) trial. 
J Am Coll Cardiol. 2004;43(9):�534-4�.

�35 DeWalt DA, pignone M, Malone R, Rawls C, Kosnar MC, George 
G, et al. Development and pilot testing of a disease management 
program for low literacy patients with heart failure. patient educ Couns. 
2004;55(�):78-86.

�36 Stewart S, MacIntyre K, Hole DJ, Capewell S, McMurray JJ. More 
‘malignant’ than cancer? Five-year survival following a first admission 
for heart failure. eur J Heart Fail. 200�;3(3):3�5-22.

�37 eve A, Higginson IJ. Minimum dataset activity for hospice and hospital 
palliative care services in the UK �997/98. palliat Med. 2000;�4(5):395-
404.

�38 National Institute for Health and Clinical excellence. Chronic heart 
failure: management of chronic heart failure in adults in primary and 
secondary care. London; NICe: 2003. (NICe Clinical Guideline 5) [cited 
27 Nov 2006] Available from url: http://www.nice.org.uk/guidance/
CG5/niceguidance/pdf/english/?template=download.aspx



52

MaNaGEMENT Of CHRONIC HEaRT faIlURE

�39 Anderson H, Ward C, eardley A, Gomm SA, Connolly M, Coppinger T, 
et al. The concerns of patients under palliative care and a heart failure 
clinic are not being met. palliat Med. 200�;�5(4):279-86.

�40 Hanratty B, Hibbert D, Mair F, May C, Ward C, Capewell S, et al. 
Doctors’ perceptions of palliative care for heart failure: focus group 
study. BMJ. 2002;325(7364):58�-5.

�4� pantilat SZ, Steimle Ae. palliative care for patients with heart failure. 
JAMA. 2004;29�(20):2476-82.

�42 Juenger J, Schellberg D, Kraemer S, Haunstetter A, Zugck C, Herzog 
W, et al. Health related quality of life in patients with congestive 
heart failure: comparison with other chronic diseases and relation to 
functional variables. Heart. 2002;87(3):235-4�.

�43 Ward C. The need for palliative care in the management of heart failure. 
Heart. 2002;87(3):294-8.

�44 Levenson JW, McCarthy ep, Lynn J, Davis RB, phillips RS..The last six 
months of life for patients with congestive heart failure. J Am Geriatr 
Soc. 2000;48(5 Suppl):S�0�-9

�45 Albert NM, Davis M, young J. Improving the care of patients dying of 
heart failure. Cleve Clin J Med. 2002;69(4):32�-8.

�46 Chua, Tp, Harrington D, ponikowski p, Webb-peploe K, poole-Wilson 
pA, Coats AJ. effects of dihydrocodeine on chemosensitivity and exercise 
tolerance in patients with chronic heart failure. J Am Coll Cardiol 
�997;29(�):�47-52.

�47 Johnson, MJ, McDonagh TA, Harkness A, McKay Se, Dargie HJ. 
Morphine for the relief of breathlessness in patients with chronic heart 
failure--a pilot study. eur J Heart Fail 2002;4(6):753-6.

�48 Jennings AL, Davies AN, Higgins Jp, Gibbs JS, Broadley Ke. A systematic 
review of the use of opioids in the management of dyspnoea. Thorax. 
2002;57(��):939-44.

�49 Booth S, Wade R, Johnson M, Kite S, Swannick M, Anderson H, et al. 
The use of oxygen in the palliation of breathlessness. A report of the 
expert working group of the Scientific Committee of the Association of 
palliative Medicine. Respir Med 2004:98(�);66-77.

�50 Stevenson J, Abernethy Ap, Miller C, Currow DC. Managing 
comorbidities in patients at the end of life. BMJ. 2004;329(747�): 
909-�2.

151 Braun T, Hagen NA, Hatfield RE, Wyse DG. Cardiac pacemakers and 
implantable defibrillators in terminal care. J Pain Symptom Manage 
�999;�8(2):�26-3�.

�52 Mueller pS, Hook CC, Hayes DL. ethical analysis of withdrawal of 
pacemaker or implantable cardioverter-defibrillator support at the end 
of life. Mayo Clinic proc 2003;78(8):959-63.

�53 Krumholz HM, phillips RS, Hamel MB, Teno JM, Bellamy p, Broste SK, 
et al. Resuscitation preferences among patients with severe congestive 
heart failure: results from the SUppORT project. Study to Understand 
prognoses and preferences for Outcomes and Risks of Treatments. 
Circulation. �998:98(7):648-55.

�54 Thomas K. Caring for the dying at home: companions on the journey. 
Abingdon: Radcliffe Medical press; 2003.

�55 ellershaw J, Wilkinson S. Care of the dying: a pathway to excellence. 
Oxford: OUp; 2003.



53

REfERENCES



a
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o
h

o
l	c

o
n

Su
M

Ptio
n

a
ll	patients	w

ith	heart	failure	should	be	advised	to	refrain	from
	

excessive	alcohol	consum
ption.	w

hen	the	aetiology	of	heart	
failure	is	alcohol	related,	patients	should	be	strongly	encouraged	
to	stop	drinking	alcohol.

c

B
eh

a
V

io
u

r
a

l	M
o

D
ific

a
tio

n

Patients w
ith chronic heart failure should be advised to avoid a  

 
salt intake of >

 6 g/day.

Patients w
ith chronic heart failure should be advised not to use  

 
“low

 salt” substitutes due to their high potassium
 content.

H
ealthcare professionals involved in the care of patients w

ith  
 

frequent decom
pensated heart failure should assess individual  

 
patients’ fluid intake and use a tailored approach w

hen giving  
 

fluid restriction advice.





SM
o

k
in

g

Patients	w
ith	chronic	heart	failure	should	be	strongly	advised	not	

to	sm
oke	and	should	be	offered	sm

oking	cessation	advice	and	
support.

B

u
n

Su
Per

V
iSeD

	Ph
Y

Sic
a

l	a
c

tiV
itY

M
otivational	techniques	should	be	em

ployed	to	prom
ote	regular	

low
	intensity	physical	activity	am

ongst	patients	w
ith	stable	heart	

failure.

B

D
ieta

r
Y

	c
h

a
n

g
eS

Patients w
ith chronic heart failure should be encouraged to w

eigh 
them

selves at a set tim
e of day, every day (after w

aking, before 
dressing, after voiding, before eating). Patients should report to 
their general practitioner or heart failure specialist any w

eight gain 
of m

ore than 1.5 to 2 kgs in tw
o days.



Patients w
ith chronic heart failure w

ho are taking w
arfarin   

 
should be advised to avoid cranberry juice (w

hich m
ay increase  

 
drug potency).

Patients w
ith chronic heart failure w

ho are taking sim
vastatin  

 
should be advised to avoid grapefruit juice (w

hich m
ay interfere  

 
w

ith liver m
etabolism

 of the drug).

Patients w
ith chronic heart failure should not take St John’s w

ort  
 

supplem
ents due to the interaction w

ith w
arfarin, digoxin,   

 
eplenerone and selective serotonin re-uptake inhibitors.





a
c

e	in
h

iB
ito

r
S

Ph
a

r
M

a
c

o
lo

g
ic

a
l	th

er
a

PieS

a
c

e	inhibitors	should	be	considered	in	patients	w
ith	all	grades	of	

heart	failure	(asym
ptom

atic	left	ventricular	systolic	dysfunction	
to	severe	heart	failure).

a

B
eta

	B
lo

c
k

er
S

a
ll	patients	w

ith	heart	failure	due	to	lV
SD

	of	all	grades	of	
severity	should	be	started	on	beta	blocker	therapy	as	soon	as	
their	condition	is	stable (unless contraindicated by a history of 
asthm

a, heart block or sym
ptom

atic hypotension). 

a

a
n

g
io

ten
Sin

	r
ec

ePto
r

	B
lo

c
k

er
S

Patients	w
ith	chronic	heart	failure	due	to	lV

SD
	alone,	or	

heart	failure	follow
ing	m

yocardial	infarction	due	to	lV
SD

	w
ho	

are	intolerant	of	a
c

e	inhibitors	should	be	considered	for	an	
angiotensin	receptor	blocker.

a

Patients	w
ith	heart	failure	due	to	lV

SD
	w

ho	are	still	
sym

ptom
atic	despite	therapy	w

ith	an	angiotensin	converting	
enzym

e	inhibitor	and	a	beta	blocker	m
ay	benefit	from

	the	
addition	of	candesartan,	follow

ing	specialist	advice.

B

in
ter

V
en

tio
n

a
l	Pr

o
c

eD
u

r
eS

a
lD

o
Ster

o
n

e	a
n

ta
g

o
n

iStS

follow
ing	specialist	advice,	patients	w

ith	m
oderate	to	

severe	heart	failure	due	to	lV
SD

	should	be	considered	for	
spironolactone	unless	contraindicated	by	the	presence	of	renal	
im

pairm
ent	or	high	potassium

	levels.

B

Patients w
ho develop gynaecom

astia w
hile on spironolactone m

ay 
be transferred to eplerenone.



Patients	w
ho	have	suffered	a	m

yocardial	infarction	and	w
ith	left	

ventricular	ejection	fraction	≤
40%

 and either diabetes or clinical 
s igns	of	heart	failure	should	be	considered	for	eplerenone	unless	
contraindicated	by	the	presence	of	renal	im

pairm
ent	or	high	

potassium
	levels.

B

D
iu

r
etic

S

D
iuretic	therapy	should	be	considered	for	heart	failure	patients	

w
ith	dyspnoea	or	oedem

a	(ankle or pulm
onary).

B

D
ig

o
X

in

D
igoxin	should	be	considered	as	an	add-on	therapy	for	heart	

failure	patients	in	sinus	rhythm
	w

ho	are	still	sym
ptom

atic	after	
optim

um
	therapy.

a

for	patients	in	synus	rhythm
	w

ith	drug	refractory	sym
ptom

s	
of	heart	failure	due	to	lV

SD
	(left ventricular ejection fraction 

≤
35%

)	and	w
ho	are	in	n

Y
h

a
	class	iii	and	iV

	and	w
ho	have	a	

Q
R

S duration of >
120 m

s, cardiac resynchronisation should be 
considered.

a

c
onsideration	should	be	given	to	enrolling	stable	heart	failure	

patients	w
ho	are	in	n

Y
h

a
	class	ii	-	iii	into	a	m

oderate	intensity	
supervised	exercise	training	program

m
e	to	give	im

proved	
exercise	tolerance	and	quality	of	life.

B

Patients should be encouraged to take aerobic exercise w
ithin  

 
lim

its dictated by their sym
ptom

s.

Exercise program
m

es should be individually tailored to the  
 

patient follow
ing the recom

m
endations in SIG

N
 guideline 57  

 
on cardiac rehabilitation.





in	patients	undergoing	coronary	artery	bypass	grafting	w
ith	

left	ventricular	ejection	fraction	≤
35%

 consideration should 
be	given	to	preoperative	introduction	of	intra-aortic	balloon	
counterpulsation.

B

M
o

D
elS	o

f	c
a

r
e

c
om

prehensive	discharge	planning	should	ensure	that	links	
w

ith	post-discharge	services	are	in	place	for	all	those	w
ith	

sym
ptom

atic	heart	failure.	a
	nurse	led,	hom

e	based	elem
ent	

should	be	included.

a

follow
	up	(including by telephone)	by	trained	heart	failure		

	
nurses	should	be	considered	for	patients	post-discharge	or		

	
w

ith	stable	heart	failure.	n
urses	should	have	the	ability	to		

	
alter	diuretic	dose	and	the	interval	betw

een	telephone	calls,		
	

and	recom
m

end	em
ergency	m

edical	contact.
Patients	w

ith	heart	failure	should	be	offered	m
ultidisciplinary		

	
follow

	up,	including	pharm
acy	input	to	address	know

ledge	of		
	

drugs	and	com
pliance.	follow

	up	should	include	feedback		
	

to	clinicians	about	possibilities	for	optim
ising		

	
	

	
pharm

acological	interventions.



a

Pa
llia

tiV
e	c

a
r

e

A
 palliative care approach should be adopted by all clinicians 

m
anaging patients w

ith chronic heart failure in the early stages of 
the disease.



Issues of sudden death and living w
ith uncertainty are pertinent 

to all patients w
ith heart failure. The opportunity to discuss these 

issues should be available to patients at all stages of care.



A
fter optim

ising diet, fluid intake and standard m
anagem

ent for 
chronic heart failure, prescription of low

 dose opioids, titrated 
against effect, should be considered in patients w

ith dyspnoea.





	
	

	
	

	
	

M
a

n
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g
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en
t	o

f	c
h

ro
n

ic
	h

ea
rt	fa

ilu
re

95
c

lin
ic

a
l	a

SSeSSM
en

t

B
rain	natriuretic	peptide	or	n

t	pro-B
n

P	levels	and/or	an	
electrocardiogram

	should	be	recorded	to	indicate	the	need	for	
echocardiography	in	patients	w

ith	suspected	heart	failure.

B

D
ia

g
n

o
SiS	a

n
D

	in
V

eStig
a

tio
n

S

Patients suspected of chronic heart failure should receive a range 
of basic tests. The investigations chosen w

ill vary depending on 
the presentation but should usually include a full blood count, 
fasting blood glucose, serum

 urea and electrolytes, urinalysis, 
thyroid function and chest X

-ray.



there	is	no	sym
ptom

	or	sign	that	is	both	sensitive	and	specific	for	
the	diagnosis	of	c

h
f.	B

asic	early	investigations	are	necessary	to	
differentiate	heart	failure	from

	other	conditions	and	to	provide	
prognostic	inform

ation.

fu
r

th
er

	in
V

eStig
a

tio
n

S

B
rain natriuretic peptide or N

T pro-B
N

P levels should ideally be 
checked on sam

ples taken prior to com
m

encing therapy.


Echocardiography is recom
m

ended in patients w
ith suspected 

heart failure w
ho have either a raised brain natriuretic peptide or 

N
 term

inal-pro-B
N

P level or abnorm
al EC

G
 result to confirm

 the 
diagnosis and establish the underlying cause. The investigation 
should include:

a description of overall left ventricular systolic function together  
 

w
ith any w

all m
otion abnorm

alities

assessm
ent of diastolic function

m
easurem

ent of left ventricluar w
all thickness

D
oppler assessm

ent of any significant valve disease 

estim
ation of pulm

onary artery systolic pressure, w
here  

 
 

possible.





a
	chest	X

-ray	is	recom
m

ended	early	in	the	diagnostic	pathw
ay	

to	look	for	supportive	evidence	of	chronic	heart	failure	and	to	
investigate	other	potential	causes	of	breathlessness.	a

	norm
al	

chest	X
-ray	does	not	exclude	heart	failure.

B

D
ifferentiation betw

een heart failure due to idiopathic dilated 
cardiom

yopathy and heart failure due to coronary artery 
disease m

ay be achieved by analysis of clinical findings, 
electrocardiogram

, or coronary angiography.



Sym
ptom

s or signs 
suggestive of C

H
F

c
linical	exam

ination
(full blood count, fasting blood glucose, serum

 urea and electrolytes, 
urinalysis, thyroid function and chest X-ray)

C
H

F PO
SSIBLE

Refer for echocardiography

R
aised BN

P (or N
T pro-BN

P) 
or abnorm

al EC
G

C
H

F EXC
LU

D
ED

C
onsider alternative cause for 

sym
ptom

s

Low
 BN

P (or N
T pro-BN

P)
 and norm

al EC
G

Bn
P

	
(or N

T pro-BN
P) 

and /or EC
G

ec
g

(If not already 
done, to determ

ine 
cause of C

H
F)

D
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r
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M
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	Pa
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