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Guideline for the use of sub-cutaneous furosemide in end stage heart failure 
There are a small number of heart failure patients approaching end of life in whom subcutaneous furosemide may be a useful option as part of their palliative care management. 
This will include patients:

· who wish to be cared for outside of the acute hospital setting (e.g. home or hospice care)
· where the intravenous route is not appropriate but parenteral diuretics are indicated for symptom control
Although this is an unlicensed method for the administration of furosemide there is some evidence from the literature that this can be considered a treatment option.
Site of administration
Sites for administration are restricted in heart failure patients - suitable sites include the upper chest or the upper anterior aspect of the arms.

Avoid using oedematous areas, bony prominences and areas where tissue is damaged as absorption may be reduced.
The site should be changed every 72 hours (or sooner if signs of irritation)
Dose 

The usual dose range is 80-120mg/24 hours but higher doses (up to 240mg/24 hours) may be required.  Use the previous 24 hour oral or intravenous requirement as a starting point and titrate up or down according to response.   

For example, if the patient has been taking 80mg oral furosemide /24 hours, start on 80mg/24 hours in the syringe driver.  This may be given by a continuous infusion over 24 hours or alternatively over a 6-8 hour period..
Doses of 10-20mg by intermittent subcutaneous injection may be given on an as required basis. Diuresis persists for about 4 hours (with diuresis within 30 minutes, reaching a maximum effect after 2-3 hours). This may be instead of the infusion regime or as additional doses to the infusion.
Preparation
Furosemide injection 10mg in 1ml may be used either undiluted or made up to the required volume in the syringe with sodium chloride 0.9%.  
The dosage may exceed the maximum capacity for a single syringe driver. If this is the case either change the syringe more frequently or run two syringe drivers concomitantly.

There is limited data on drug compatibility so it is not recommended to mix furosemide with other drugs in the syringe driver
Relative Contraindications 

· Hypovolaemia, dehydration, severe hyponatraemia or hypokalaemia. 

· Comatose or precomatose states associated with liver cirrhosis. 

· Renal failure due to nephrotoxic or hepatotoxic drugs. 

· Anuria. 

· Hypersensitivity to sulphonamides.

Monitoring 

· Monitor clinical symptoms and signs (breathlessness, weight, and oedema) and adjust the dosage accordingly
· Monitor the site for signs of itching, irritation or infection. 

· In end stage palliation blood monitoring is generally not appropriate - monitor renal function and electrolytes only if worsening renal function / blood results would change your management. 

· Furosemide can affect glucose tolerance, necessitating dose increases of insulin in patients with diabetes mellitus. 

Drug Interactions 

· Diuretic effect may be antagonised by corticosteroids or non-steroidal anti-inflammatory drugs (NSAIDs)
· Increase risk of nephrotoxicity with NSAIDs. 

· There is an increased risk of death in elderly patients with dementia using concomitant risperidone. The mechanism is not fully understood. 
· Electrolyte disturbances induced by furosemide increase the risk of cardiac effects in patients receiving drugs known to affect the QT interval. 

Side Effects 

· Injection site reactions

· Mild gastrointestinal disturbances, hyperglycaemia, electrolyte disturbances, tinnitus and deafness. 

· Hypersensitivity reactions including rashes and anaphylaxis. 
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