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Appendix 1: Troubleshooting Common Medications used in Heart Failure1
Given the age group and co-morbidities found in heart failure it is not uncommon for problems to arise in the use of
medications in heart failure. A general guide to some of these problems is outlined below.





Be aware of over-diuresis – the patient may not require as high a dose of diuretic once medications such as
ACE inhibitors and beta blockers are titrated. Aim for the lowest dose of diuretic to reduce oedema.
Be aware of overmedication – certain medications may not add any benefit in heart failure e.g. calcium
channel blockers, alpha blockers and these may be stopped if issues such as hypotension are stopping
titration of medications and there are no other compelling indications for these medications.
Be aware of medications that may exacerbate heart failure e.g. NSAIDs, thiazelindiones. In HF-REF the
calcium channel blockers (CCB) verapamil and diltiazem can further depress cardiac function and should not
be used. However, in those with a normal ejection fraction they can be used. CCB such as amlodipine and
felodipine can be used in all types of heart failure.

ACE inhibitors
Cough
Cough occurs predominantly with ACE inhibitors and occurs in 5-20 % of patients. It is important to remember that
cough may be due to uncontrolled heart failure or other illnesses such as COPD. If the cough is possibly due to heart
failure it can be worth increasing the diuretic temporarily to determine if the cough improves. If the cough is suspected
to be due to ACE inhibitor and is not causing distress the ACE inhibitor can be continued. If cough is distressing an
angiotensin receptor blocker should be substituted. Cough normally resolves within 2 weeks of stopping the drug but
can take up to 4 weeks.

Increasing Creatinine
Some increase in creatinine is expected during use of ACE inhibitors due to the decline in GFR. A rise of up to 30-50%
from baseline or up to 266umol/l (whichever is lower) is acceptable. However, it is important to review all medications
such as those which may cause nephrotoxicity e.g. NSAID and determine if dehydrated due to over-diuresis.

Hyperkalaemia
This occurs in 3.3% of patients on ACE inhibitors. Difficulties in transport of samples in general practice may mean that
accurate estimation of potassium levels may be difficult in some areas. Mild elevations in potassium may be tolerated
(<5.5mmol/l) It is important to determine if other potassium sparing agents such as amiloride (e.g. frumil) are being
used. More marked elevation may require cessation of therapy with ACE inhibitor/ARB or referral to the Emergency
Department.

Angioedema
This may occur anytime during the use of ACE inhibitors or sacibitril/valsartan and requires termination of treatment
with ACE inhibitors. The new drug sacubitril-valsartan needs ACE inhibitors to be stopped 36 hours before it is started
due to increased rates of angioedema when used in combination.
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Beta Blockers
Bradycardia
Low heart rate is the main factor that limits titration of beta blocker doses. If the heart rate is less than 50 beats per
minute and symptoms of heart failure are worsening the dose of the beta-blocker should be halved. It is important to
review the need for other drugs which may be slowing the heart rate also such as digoxin and verapamil. An ECG to
determine if heart block is present should be performed.

Worsening Symptoms
Patients may have a period of worsening of HF symptoms when initiating beta blockers. This is minimized by starting
at extremely low doses and titrating up every two weeks until target doses are reached. The diuretic dose can be
increased by 50% to alleviate oedema if present. If heart failure symptoms persist the dose of beta blocker may be
halved.

Diuretics
Gout
This is a recognized complication of diuretic therapy. It is problematic as the standard treatment of NSAID may
exacerbate heart failure. Treatment strategies include use of colchicine in acute attacks, use of low dose steroid (e.g.
prednislone 20mg) or use of low dose ibuprofen 200mg if necessary. Use of gout prophlaxis therapy e.g. allopurinol
should be considered if a recurrent problem. Losartan is also a uricosuric agent and may help in those requiring an
ARB and with gout.

Diuretic Sparing Therapies
Diuretic therapy should be focused in the morning where possible to reduce disturbance of the patient due to
urination. If symptoms in evening or night-time are a problem and micturition is disturbing sleep use of nitrates may
provide the needed symptomatic benefit without producing significant diuresis. Adequate treatment of other
conditions such as prostatic hypertrophy should be considered also where applicable.
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Appendix 2: Management of Decompensation and Palliative Care in Heart
Failure
Decompensation in Heart Failure
Decompensated heart failure may present acutely as in acute pulmonary oedema requiring emergency hospital
admission or with gradual onset of increasing dyspnoea, fatigue, orthopnoea, and/or weight gain that may be
initially managed in general practice if responding to therapy. Also patients with heart failure may present with a
deterioration in symptoms while receiving palliative care and require management of their heart failure in this
scenario. In patients with a number of co-existing conditions it may be difficult to differentiate the gradual onset of
heart failure from other conditions such as exacerbation of COPD. It is important to remember that both may coexist. Daily weight monitoring by patients with heart failure with documented rapid weight gain of 1-2kg over 1-2
days should prompt review and consideration of a temporary increase in diuretic dose. However, decompensation
of heart failure can occur without a notable weight gain also. If a natriuretic peptide level (BNP or NTproBNP) is
available from when the patient is well an increase in this of more than 30-50% is supportive of worsening heart
failure. It is important to note which blood test (BNP or NTproBNP) is being used as laboratories use either BNP or
NTproBNP and the reference levels of BNP and NTproBNP are quite different and not directly comparable.
Precipitating causes such as non-adherence or respiratory illness should be treated concurrently. The increased dose
of diuretic should be continued until weight returns to the patient’s baseline dry weight.

Table 1: Increase in Diuretic Dose

Frusemide dose.
May be split into AM & PM
doses

Increase to

Bumetanide dose.
May be split into am & pm
doses

Increase to

40mg OD

60-80mg OD (May be split
into am & pm doses)

1mg OD

2mg OD

80mg OD

80mg + 40mg

2mg OD

3mg OD

80mg +40mg

80mg BD

3mg OD

4mg OD

Common causes for failing to achieve an adequate diuresis are poor renal function, right heart failure, concomitant
medical therapy or the development of diuretic resistance. Consider checking renal function 1-2 weeks after an
increase in diuretic.
Declining renal function will reduce responsiveness to diuretic. In such circumstances, careful review of the patient to
exclude reversible causes of renal dysfunction, e.g. NSAID use, should be undertaken.
Right heart failure, diagnosed as an elevated JVP, significantly impairs absorption of loop diuretics as a result of bowel
congestion, thereby reducing their clinical efficacy. The most effective means of overcoming this problem is a onceoff or short course of intravenous diuretic, with careful monitoring of renal and electrolyte profile. This poses practical
problems in a general practitioner’s surgery and may be effectively carried out on an outpatient basis in the setting of
a hospital heart failure unit or medical assessment unit. If occurring in a palliative care setting frusemide can also be
given intramuscularly or in a syringe driver2.
Loop diuretics work by blocking sodium reabsorption in the ascending loop of Henle. However, with prolonged use of
loop diuretic, heightened absorption of sodium and water can occur in the distal convoluted tubule negating the block
of sodium absorption in the loop of Henle. This can be overcome by the addition of a thiazide diuretic (which acts on
the distal convoluted tubule) prescribed 30 minutes before taking the loop diuretic given as a single dose3. In adopting
this approach, careful monitoring of renal and electrolyte profile is important as profound potassium and sodium loss
can occur. It can be a useful strategy in those unsuitable for hospital admission. Also consider other causes of oedema
such as low albumin in those with end stage disease or liver disease.
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Palliative Care in Heart Failure4
The majority of patients die with rather than from heart failure. However, end of life care is important to consider
and heart failure symptoms can be troublesome and require management.
Patients in whom to consider end of life care
 Progressive functional decline (mental and physical) and dependence in most activities of daily living
 Severe heart failure symptoms with poor quality of life despite optimal therapy
 Frequent admissions to hospital despite optimal treatment
 Cardiac cachexia
 Clinically judged to be close to end of life
Specific therapies and actions may provide palliation of symptoms and improve quality of life but have a limited
evidence base:
 Morphine (with an antiemetic and laxative when high doses are needed) can be used to reduce
breathlessness, pain and anxiety.
 Use of a fan to blow air across the face or provision of home oxygen therapy if hypoxaemic may provide relief
of dyspnoea.
 Diuretic management can be used to relieve severe congestion or optimize symptom control (congestion
and thirst). Diuretics can be administered subcutaneously in a syringe driver if required. Nitrates can be
used to help reduce dyspnea due to pulmonary congestion if problematic.
 Reduce HF drugs that reduce blood pressure to maintain sufficient oxygenation and reduce the risk of falls.
 A discussion about stopping medication that does not have an immediate
effect on symptom management or health-related quality of life, such as agents to lower cholesterol or treat
osteoporosis.
 Documentation of the patient’s decision regarding resuscitation attempts.
 Deactivation of an ICD at end-of-life.
 Preferred place for care and death.
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Appendix 3: Common Co-Morbidities in Heart Failure5
Hypertension:



This is often a causal factor of heart failure. Optimal values have not been determined.
ACE inhibitors and/or ARBs should be considered first line agents. However, several drugs with
complementary modes of action may be required.

Diabetes Mellitus (DM):













DM is a major risk factor for the development of cardiovascular disease and a frequent co-morbidity of heart
failure affecting 20-30% of patients with heart failure.
In patients with diabetes and HF, glycaemic control should be implemented gradually and moderately, giving
preference to those drugs, such as metformin, that have been shown to be safe and effective. It is
contraindicated in patients with severe renal or hepatic impairment, because of the risk of lactic acidosis
Insulin is required for patients with type 1 diabetes and to treat symptomatic hyperglycaemia in patients with
type 2 diabetes and pancreatic islet b cell exhaustion. However, insulin is a powerful sodium-retaining hormone,
and when combined with a reduction in glycosuria, may exacerbate fluid retention, leading to HF worsening.
Sulphonylurea derivatives have also been associated with an increased risk of worsening HF and should be used
with caution.
Thiazolidinediones (glitazones) cause sodium and water retention and increased risk of worsening HF and
hospitalization and are not recommended in patients with HF.
Dipeptidylpeptidase-4 inhibitors (DPP4is; gliptins), which increase incretin secretion, thereby stimulating insulin
release, and long acting glucagon-like peptide 1 (GLP-1) receptor agonists, which act as incretin mimetics,
improve glycaemic indices but do not reduce and may increase the risk of cardiovascular events and worsening
HF. Importantly, there are no data on the safety of gliptins and GLP-1 analogues in patients with HF.
Recently, empagliflozin and canafaglifozin, inhibitors of sodium-glucose cotransporter 2, reduced
cardiovascular hospitalizations in patients with diabetes at high cardiovascular risk, some of whom had HF.
Tricyclic antidepressants and pregabalin for the treatment of neuropathic pain may exacerbate heart failure or
precipitate arrhythmia
Domperidone may be used as a prokinetic in diabetic gastroparesis. It is important to note that domperidone
may be associated with an increased risk of serious ventricular arrhythmias or sudden cardiac death. The risk
of serious ventricular arrhythmias or sudden cardiac death may be higher in patients >60 years or at daily oral
doses >30 mg

Renal Dysfunction:









The presence of renal impairment is associated with a worse prognosis in patients with heart failure.
Patient with renal disease often require higher doses of diuretics.
ACE inhibitors have been associated with reduced mortality in patients with HF and renal disease
A mild deterioration in renal function is expected following the initiation of ACE inhibitor or ARB (see ARB)
Aldosterone antagonists should be used with caution in those with renal disease
There is frequently impaired clearance of digoxin in renal disease
To avoid toxicity, the maintenance dose should be reduced and plasma levels monitored
Renal dysfunction may be associated with anaemia
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COPD and Asthma:







20-30% of patient with heart failure also have COPD and COPD is an independent risk factor for the
development of heart failure
Diagnostic assessment of heart failure is difficult in the setting of COPD due to symptoms overlap and
quantification of the contribution of lung and cardiac disease to the symptom burden can be difficult.
Spirometry should only be undertaken when patients are euvolaemic as spirometry can be abnormal in those
with fluid retention.
Patients with COPD can safely tolerate betablockers
Inhaled beta agonist should be inhaled as required in COPD
There is a narrow therapeutic index for methylxanthines such as theophylline in treating chronic airway disease.
During acute decompensation of HF, theophylline serum levels may increase, causing toxicity. Tachycardia and
atrial arrhythmias may occur at serum concentrations considered therapeutic, particularly among patients with
heart disease. If this drug cannot be avoided in heart failure, dosage reduction with monitoring of levels or
discontinuation of medication may be required.

Anaemia:




Anaemia can occur in heart failure due to haemodilution, renal dysfunction, malnutrition, chronic inflammation,
impaired bone marrow function and/or drug therapy and it may aggravate heart failure
If an underlying cause such as iron deficiency is identified it should be investigated for reversible causes e.g. GI
blood loss and treated.
Correction of chronic anaemia with medications such as erythropoietin is not recommended in heart failure

Gout:




Gout is a common feature in heart failure with many patients have elevated serum urate levels and many of
these treatments used in the management of heart failure e.g. diuretics can also elevate serum urate levels.
NSAID and steroids may precipitate heart failure and should be avoided if possible. Colchicine is the preferred
treatment.
Allopurinol or febuxostat is recommended for recurrent attacks

Arthritis:



NSAIDs may worsen heart failure and should be avoided if possible.
Tumor necrosis factor-alpha (TNF-alpha) inhibitors may be associated with new onset or worsening of preexisting heart failure.

Atrial Fibrillation (AF):








AF is the most common arrhythmia in HF. Its onset may lead to worsening of symptoms, an increased risk of
thromboembolic complications, and poorer long-term outcomes.
Potential precipitating factors and co-morbidity should be identified and, if possible, corrected (e.g. electrolyte
abnormalities, hyperthyroidism, alcohol consumption, mitral valve disease, acute ischaemia, acute pulmonary
disease, infection, uncontrolled hypertension).
Background HF treatment should be carefully re-evaluated and optimized.
A b-blocker or digoxin is recommended to control the heart rate at rest in patients with HF and LV dysfunction.
A combination of digoxin and a b-blocker may be considered to control the heart rate at rest and during
exercise.
The use of antithrombotic therapy should be based on a risk assessment such as CHADS2VASC score but almost
all patients with heart failure are eligible unless other contraindications exist.
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Cancer


Cancer chemotherapy may lead to heart failure particularly if anthracyclines, high-dose cyclophosphamide,
trastuzumab, or bevacizumab based chemotherapy is used.

Valvular heart disease








Valvular heart disease may be a cause of heart failure or regurgitant valve disease may occur due to dilatation
of the ventricle with progression of heart failure.
Surgical treatment often normalises cardiac function, but some patients show residual failure after surgery, and
some are unsuitable for surgery.
Patients with severe aortic stenosis respond poorly to medical therapy.
Vasodilators such as nitroglycerin or nifedipine should be avoided or used with caution as their use in a person
with a fixed stenosis may reduce systemic blood pressure and therefore reduce coronary artery perfusion.
Beta blockers reduce contractility which may adversely affect an overloaded left ventricle
Diuretics and ACE inhibitors should be used with caution also – start at low doses and increase gradually.
Percutaneous interventions for valve disease are an emerging option for certain patients

Ischaemic heart disease





Non-dihydropyridine calcium-channel blockers (verapamil, diltiazem) should be avoided as anti-anginal therapy
in patients with HFrEF but can be used in HFpEF.
Beta-blockers represent a major component of antianginal therapy in heart failure, and should be used
whenever tolerated.
Ivabradine may be beneficial in patients in sinus rhythm.
Prophylactic nitrate therapy may be a component of anti-anginal therapy in heart failure and can help reduce
symptoms of fluid congestion also.

Depression/Anxiety




Pregabalin can cause an exacerbation for heart failure in elderly patients.
Dose-related increases in blood pressure and heart rate have been commonly reported with venlafaxine and
duloxetine and may exacerbate heart failure
Citalopram and escitalopram are associated with dose-dependent QT interval prolongation.

Erectile Dysfunction





Phosphodiesterase-5 (PDE-5) inhibitors, such as sildenafil, vardenafil are vasodilators that can lower pulmonary
and systemic arterial pressure.
The use of PDE-5 inhibitors with any form of nitrate therapy (regular or intermittent) is contraindicated.
Nitroglycerin is contraindicated after the use of sildenafil within the previous 24 hours or tadalafil within 48
hours and may have an augmented hypotensive effect beyond these time windows.
PDE-5 inhibitors are potentially hazardous in patients with HF who have borderline low blood pressure and/or
low volume status.
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Prostatic Symptoms


Alpha blockers can cause hypotension or exacerbate fluid retention. In this circumstance 5a reductase
inhibitors are preferred but do take months to have an effect on symptoms.

Frailty



Frailty is common in older adults with HF, with a recent study suggesting it may be present in greater than
70% of patients with HF over 80 years of age.
Adjustment of medication regimes focusing on quality of life is important. However older people are at a
greater absolute risk of adverse CV mortality and morbidity outcomes but derive a similar relative risk
reduction and, therefore, a greater absolute benefit from treatment with treatments such as ARB6 and ACE
inhibitors7.
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Appendix 4: Prevention of Heart Failure
The current definition of HF restricts itself to stages at which clinical symptoms are apparent. Before clinical symptoms
become apparent, patients can present with asymptomatic structural or functional cardiac abnormalities [systolic or
diastolic left ventricular (LV) dysfunction], which are precursors of HF. Recognition of these precursors is important
because they are related to poor outcomes, and starting treatment at the precursor stage may reduce mortality in
patients with asymptomatic systolic LV dysfunction. Heart failure is generally the end result of other conditions such
as hypertension, ischaemic heart disease or diabetes. The current ESC guidelines for heart failure highlight that the
prevention of heart failure is similar to the prevention of other cardiovascular events. It focuses on the appropriate
management of cardiovascular risk factors (e.g. stopping smoking, avoidance of excess alcohol consumption,
adequate physical activity, maintaining a normal BMI, treating hypertension and hyperlipidaemia as recommended by
current guidelines based on thresholds and cardiovascular risk). In addition, in those with diabetes SGLT2 inhibitors
have been shown to reduce hospital admission with heart failure and ACE inhibitors have been shown to reduce
progression to heart failure in those with asymptomatic left ventricular systolic dysfunction. Further details can be
found in the ICGP QRG on Cardiovascular Prevention.

New Prevention Strategies:
Given the dramatic rise in the incidence of heart failure some recent studies have focused on new ways to identify
patients at risk of developing heart failure. It has been shown that even in patients with mildly elevated natriuretic
peptide levels without heart failure that they are at higher risk of progressing to heart failure and having other major
adverse cardiovascular event. Based on this, two studies have used natriuretic peptides to identify those at highest
risk of developing heart failure and other major cardiovascular events among those with cardiovascular risk factors or
established cardiovascular disease. The STOP-HF study8 was carried out in Ireland and the PONTIAC9 study in Austria.
By targeting care to this group with mildly elevated natriuretic peptides they were able to reduce the rate of new
onset heart failure and also hospital admissions for other major adverse cardiovascular events. Based on these studies
the recently updated Canadian10 and US11 guidelines suggest that in individuals with risk factors for the development
of HF, NP levels be used to implement strategies to prevent heart failure (Level IIa). Therefore, it is recommended
that in those patients with risk factors for heart failure, but not having symptomatic heart failure, and a BNP >50pg/ml
or a NTproBNP >125pg/ml intensive risk factor medication be undertaken as they are at increased risk of heart failure
and other cardiovascular events.
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Appendix 5: Introduction to Echocardiography
Although GPs do not need to know the detail of echocardiography this is provided as a summary to aid in
interpretation of reports12.
Doppler-echocardiography is the use of ultrasound to determine the structure and function of the heart. It can confirm
the diagnosis of heart failure, provide evidence of the cause of heart failure and help guide as to appropriate
medications for the management of heart failure. Only 30% of patients referred for assessment of possible heart
failure turn out to have the condition after assessment. Therefore, large amounts of time may be spent titrating
medications that are not necessary unless the diagnosis is confirmed.
Echocardiography utilises a number of different modalities the main ones of which are:
2D Echo: Pictures of the heart can be used to measure chamber and blood vessel size. Function of ventricles and valves
can be assessed.
Doppler: Provides information regarding flow of blood through valves and vessels.
Colour Doppler: A combination of 2D and doppler echocardiography to demonstrate patterns of flow though the heart
valves and blood vessels.
Echocardiography requires good windows to be able to view the images properly. Air conducts ultrasound poorly and
so good images may be difficult to obtain in patients with chronic lung disease. Ribs and obesity may also obscure
views. This may mean other imaging techniques may be required. Important measures for heart failure assessment in
echocardiography are outlined below.

Assessment of Left Ventricular Systolic Function
This is the assessment of the ability of the left ventricle to pump blood. It is vital to determine this as if this is reduced
use of therapies such as ACE inhibitors and beta blockers may be indicated The left ventricular ejection fraction (EF) is
the most commonly used method for the assessment of left ventricular systolic function. It estimates the percentage
of blood ejected from the left ventricle during each heart beat. Normal ejection fraction is 50-70%. If it is difficult to
get good images of the left ventricle the ejection fraction may be estimated. This is operator dependent and is
normally reported as a normal, mild, moderate or severely reduced ejection fraction. The lower the ejection fraction
the worse the prognosis. A reduced ejection fraction can also occur in the absence of symptoms and signs of heart
failure and this is known as asymptomatic left ventricular systolic dysfunction.

Ventricular Wall Thickness and Motion
Symmetrical thickening of the walls of the left ventricle is consistent with prolonged hypertension and gives a clue as
to the cause of the heart failure. Asymmetrical thickening of the left ventricular wall may be indicative of hypertrophic
obstructive cardiomyopathy (HOCM). Areas of the ventricular wall which are not receiving adequate blood supply or
have infarcted may be noted as thinning of the ventricular wall or reduced motion (hypokinesia). These may be
identified as “regional wall motion abnormalities” (RWMA). Thinning of the whole ventricle walls is known as dilated
cardiomyopathy and causes for this should be sought such as ischaemia. If no cause is identified this is known as
idiopathic dilated cardiomyopathy (DCM). Screening of family members should be undertaken.

Assessment of Diastolic Function
The ability of the left ventricle to fill with blood during diastole is a crucial component of cardiac function. If the heart
cannot fill with blood it cannot pump it out. The ability of the left ventricle to fill with blood (diastolic function) may
be impaired independent of its ability to pump blood (systolic function). There are two main components which
influence left ventricular filling – left atrial pressure and left ventricular relaxation. Left ventricular relaxation is an
active process. There are various measures of diastolic dysfunction which may be reported on the echocardiogram
report. However, diastolic dysfunction significant enough to cause symptoms is unlikely without an enlarged left
atrium. During diastole when the mitral valve is open, the left atrium is exposed to the pressure within the left
ventricle. Over time, exposure of LA to increased filling pressure will result in its remodeling and increased volume.
Therefore, left atrial size is a useful marker for chronicity of diastolic dysfunction. Therefore, this is an important aspect
to look at on echocardiogram reports.
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Assessment of Heart Valves
Mild tricuspid and mitral valve regurgitation is common and may be considered normal. Valvular regurgitation may
be a contributing cause of heart failure or may occur due to heart failure causing dilated chambers which stretch the
valves open. Valvular stenosis may lead to pressure overload leading to ventricular hypertrophy and subsequently
dilatation as the muscle fails.

Other Conditions
Pericardial effusion may be noted on ultrasound and pulmonary hypertension (secondary to chronic lung disease or
pulmonary artery diseases) can be identified by measuring the right ventricular systolic pressure (RVSP).
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