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SYRINGE DRIVER INFORMATION

A syringe driver is a battery operated pump which administers drugs subcutaneously.  Many of the drugs administered via the syringe driver are not licensed for subcutaneous use, or for the indications for which they are being prescribed in palliative care (Drummond et al, 1996, Atkinson & Kirkham 1999, Hanks et al 2004).

The responsibility for their use lies with the prescriber.  Diamorphine, Hyoscine Hydrobromide and Levomepromazine are the only drugs licensed for subcutaneous administration.  However ‘licensed’ means a license for marketing.  It is now accepted in the UK that it is acceptable to use unlicensed routes or purposes if there is documented evidence that this is an acceptable and safe practice.  There is now extensive experience of using the drugs mentioned in this guide by the subcutaneous route.  

Indications for use

(The rectal route should also be considered.)

1.
A syringe driver should be considered at any time during a patient's illness, not only the last 24/48 hours of life.

2.
A syringe driver should be seen as a temporary measure to alleviate difficult symptoms, i.e. bowel obstruction, severe nausea and/or vomiting, thereby allowing the patient to return to oral medication if and when appropriate.

3.
Swallowing difficulties.

4. Malabsorption of oral medication due to altered gastric transit time.

5. An unconscious or heavily sedated patient.

(Kaye 1999, Mitten 2001, Dougherty & Lister 2004, Dickman, Schneider & Varga 2005)

Contra-indications for use

1. Severe thrombocytopenia (Kaye, 1999).
2. Bullous skin disorders (Kaye, 1999).

Advantages

1. A continuous subcutaneous infusion can achieve a steady plasma concentration, removing the need for regular injections.
2. Combinations of drugs can be administered. 

3. Infusion timing is accurate.

4.      
Pump is lightweight and compact allowing patients to maintain a degree of independence.  Patients may remain ambulant as the pump can be contained in a shoulder holster, attached to a belt, or carried in a “bumbag”.  

(Kaye1999, Mitten 2001, Dougherty & Lister 2004).

Disadvantages

1.
The site of the cannula insertion may become infected or inflamed.

2.
The rate calculation can be confusing because there are two different types of pump.

3.
Patients may become psychologically dependent upon the syringe driver.

4.
The alarm system will operate if the flow or plunger is obstructed, but not if the flow is too rapid.

5.
The needle can cause a pneumothorax in very thin patients. 

(Ingram & Cooney 1992, Kaye 1999, Mitten 2001, Dougherty & Lister 2004).

Boosting

Although the MS26 has a boost facility, it is recommended that it is not used for the following reasons:-

1. May cause pain at the needle site.

2. There is no lock-out period.  Once the boost button has been depressed, the syringe driver delivers 8 boosts and the alarm will sound.  Subsequently, the infusion continues.  If the button is released and depressed again, a further 8 boosts are delivered.

3. Overall duration of the infusion will be reduced causing the syringe driver to run out earlier than planned.  This could become problematic e.g. during the night.

4. A bolus dose of all drugs present in the syringe will be given.

5.
Dose of analgesic delivered by the boost is wholly inadequate in relation to the recommended breakthrough pain rescue dose.

(Evans & Palmer 1998, Dickman Schneider & Varga 2005)

It is important to anticipate likely changes in the patients’ condition ensuring that adequate medication for breakthrough pain and/or other symptoms is available.

Site selection

Factors such as skin condition, level of subcutaneous fat, mental state and mobility need to be considered when selecting sites (Graham 2006).

1.
Upper arms.   Caution as movement of the arm may lead to bruising in ambulant patients especially.

2.
Upper chest or abdomen, in ambulant patients especially.

3.
Outer aspect of thigh.

4.
Scapula area of the back.  This is especially useful in confused patients reducing the risk of it being pulled out  (Mitten 2001).

Sites not to be used

1.
Lymphoedematous limbs - impaired absorption from a skin site and an increased risk of infection.

2.
Sites over bony prominences - impaired absorption rate due to diminished subcutaneous tissue.

3.
Previously irradiated skin, radiotherapy can cause sclerosis of small blood vessels reducing skin perfusion.

4.
Sites near a joint - excessive movement may cause cannula displacement and patient discomfort.

5.
Upper arms on bed-bound patients who might require frequent turning and re-positioning.

(Hirsch & Faull 2000)

As well as these factors, always include individual patient preference for the siting of a syringe driver.

Care of the skin site

1. Cannula sites and skin reactions must be assessed regularly during each 24 hour delivery period.    4 hourly assessment of the site continues to be the recommended practice (Morgan & Evans 2004).
2. The infusion site must be renewed if there is evidence of inflammation or subcutaneous swelling as these may reduce the rate of infusion.  4 hourly assessment will avoid the late signs of site reactions such as necrosis and ulceration  (Morgan & Evans 2004).
3. Problems with needle sites may be due to a sterile abscess, subclinical infection, possible acute fat necrosis, a chemically induced reaction, glass particles from the ampoule, and an allergic response to nickel needles.  

4. The need to change the needle site can vary from hours to every 1 - 3 days, or even longer.  This will depend on the patient and the drug or combination of drugs used. 

5. Ensure the new cannula site is at least 5 cm away from the previous site.

Problems at needle site

Consider any of the following:-

· Change the infusion device from nickel to a polyurethane cannula such as a Medtronic Minimed ‘Sof-set’.  This can extend the duration of the subcutaneous infusion site (Dawkins et al 2000, Torre 2002).  * i.

·  Change securing dressing.  Check if there is a reaction to site dressing used.  This should be a semi-permeable membrane dressing used to protect the insertion site and secure the needle.

i.  Source: Applied Medical Technology 4/5 Orwell Furlong, Cowley Road, Cambridge, CB4 4WY. Tel 01223 420415, Fax 01223 420797, Box 24, Item No. MMT 111, workout to £9.00 ea.

· Cyclizine can cause skin irritation therefore substitute/remove Cyclizine from the infusion.

· Consider the diluent – using 0.9% sodium chloride may decrease site reactions if not contraindicated (Dickman Schneider & Varga 2005, Graham 2006).
(Graseby Medical Limited 1996, Kaye 1999) 

Whilst various studies have explored drug combinations in relation to adverse skin/site reactions (Allwood 1991, Morgan & Evans 2004), there are various responses and results.   

Drug stability and compatibility

When a single drug is to be infused, instability and incompatibility are less of a problem. 

Drug instability and incompatibility tend to occur when higher drug concentrations and more combinations are used.  A more dilute mixture will reduce the risk of incompatibility and adverse site reactions.  It is for this reason that a 20ml syringe is the recommended minimum size.

The following drugs can be given by CSCI.  These are all stable over a 24 hour period, but when mixed are not all compatible with one another. 

	Alfentanil
	Hyoscine butylbromide

	Clonazepam
	Hyoscine hydrobromide

	Cyclizine
	Levomepromazine

	Dexamethasone
	Metoclopramide

	Diamorphine
	Midazolam

	Diclofenac
	Morphine

	Fentanyl
	Octreotide

	Glycopyrronium
	Oxycodone

	Haloperidol
	


Drugs may be added together and then examined visually for evidence of incompatibility, e.g. crystallisation (precipitation) and discoloration.   Non-visual chemical reactions may also occur leading to possible inactivation of one or more drug, e.g. Dexamethasone and   Glycopyrrolate.

The following suggestions regarding incompatibility and instability should be considered: 

1.
Consider using two syringe drivers.

2.
Cyclizine may precipitate with drugs particularly at higher doses, and must be dissolved in water. It is also subject to batch variation.

3.
Levomepromazine may be diluted with water or saline.

4.
Dexamethasone may precipitate with a variety of drugs particularly at doses greater than 8 mgs.  This effect may be reduced by adding it last, very slowly into the syringe and inverting a few times to mix.  It is incompatible with Glycopyrrolate and Octreotide.

5.
Protect the syringe from direct light whenever possible to reduce drug instability and incompatibility.  Haloperidol is sometimes known to discolour on exposure to light and Levomepromazine can become purple and begin to degrade.

6.        Change the syringe after 24 hours due to the increased risk of precipitation and drug    instability with time.

7.
Warm temperatures can affect the stability of mixtures.  This effect could be reduced if the syringe driver is placed on top of the bed cover. 


(Allwood 1991, Bradley 1996, Davis & Mitchell 1996, Drummond et al 1996, Grassby & Hutchings 1997, Dickman, Schneider & Varga  2005) 
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Diagram of The Graseby MS.26 Syringe Driver

PREPARATION

Aspects to consider when using a syringe driver in the community

1.
Allow time for the preparation of the patient and family for the reasons for a subcutaneous infusion.

2.
Who will supply equipment?

3.
Who will prescribe drugs?

4.
How available are the drugs particularly at weekends, bank-holidays and out of hours?

5.
Who will recharge syringe driver?

6.
Ensure accurate charting and recording of medication.

7.
Should the patient require 'top-up' medication, are there suppositories, oral medicine, injections in the home?

8.
Spare battery in the home?

A new battery should last for 50 days or 50 full syringes (Graseby Medical Limited).

Do not use rechargeable batteries (Doughtery & Lister 2004).

Important

· Prior to setting up the syringe driver a full discussion of the principles and practice of using the driver should be held with the patient and carers.

· At the same time as commencing a subcutaneous infusion, it is advisable to ensure the patient receives a 'loading dose' intramuscular or subcutaneous injection, equivalent to the regular 4 hourly dose of medication the patient has been receiving (Oliver, 1988).

Setting up Syringe Driver

1.
Collect all the equipment needed:

(a)
Syringe driver and battery (alkaline PP39)

(b)
Plastic holder and cloth holster (if available) or “bumbag”

(c)
Infusion set with butterfly needle

(d)
20ml syringe with a luer lock.  This is to avoid leakage, accidental disconnection, and separation of line from syringe. 

(e)
Small piece of Tegaderm or Opsite

(f)
Small red screwdriver, provided with the syringe driver (or a paper-clip)

(g)
Sterile water or normal saline (take advice from Fact Sheet)

(h)
Prescription sheet and drugs prescribed

Double check you have all the equipment, before proceeding further.

The administration of drugs via the Graseby MS26 syringe driver is based on the delivery of a length of liquid, (not volume) over 24 hours.

2. Check the syringe driver and battery to see if they are working.  Insert a size PP39 UDT alkaline battery correctly into the compartment in the syringe driver.  
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The noise emitted by a working machine is easily recognisable and should stop after about 10-15 seconds.  If not, press the start/boost button on the front of the machine.

  3.
Load the 20ml luer lock syringe with total drug mixture to be administered over 24 hours.  Make up to 17mls volume with sterile water.

  4.
Remove the needle from the syringe, remove the end cap and attach the Graseby 100cm infusion set to the syringe, ensuring the line is tightly secured.

  5.
Expel any air from the syringe, line and butterfly.  Prime the line by depressing the syringe plunger carefully and slowly.  The line takes 1ml of liquid, leaving 16mls of fluid in the syringe.


Priming the line is necessary when changing the site of the cannula but is not necessary when re-loading the syringe each day.

  6.
When renewing or setting up, always measure the length of liquid in the barrel of the syringe (after priming) against the scale on the front of the driver.    Place the infusion line end of the syringe on the ‘0’mm scale and take the reading on the scale from the beginning of the black plunger. 
[image: image5.jpg]



7.
Adjust the speed of delivery of the syringe driver mm/24 hours, to the number of millilitres of fluid in the syringe, as measured on the scale, by using the small red tool provided, or a paper clip.
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The numbers (tens and units) are situated on the front of the syringe driver.

8.
Place the syringe on to the top of the driver with its barrel in the shallow v-shaped recess.  Ensure that the plunger of the syringe is in contact with the black pump mechanism.  Make sure the syringe 'wing' is uppermost (as illustrated), and secure the syringe in place with the rubber securing strap, around the syringe and into the slots provided.  Ensure the graduations on the syringe barrel are visible.  This will give an indication of plunger travel.
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The pump mechanism can be adjusted by pressing the white button on the front of the pump mechanism and sliding it along.

  9.
Decide on the site to be used, see page 2.

10.
Insert the butterfly needle (cannula gauge 25g) at an angle of 45(, with the needle eye pointing downwards.  It is easier to insert the needle by holding the butterfly wings together when positioning the needle.  If inserting into the chest wall of a cachectic, mobile or agitated patient (and this is unavoidable) place the needle at an angle of approximately 30º with the needle direction head to toe not in the line of the ribs.  (Ingham & Cooney 1992)

11.
Tape the needle and a small loop of infusion line onto the skin with tegaderm/opsite, allowing a clear view of the needle entry site.  

12.
Press the button on the front of the machine to start the delivery of drugs.  Check that the light on the front of the machine is flashing (confirmation that there is [image: image8.jpg]The machine wll make s verybrie iving noise
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sufficient power in the battery to complete the infusion).  It takes 25 seconds between flashes, but it is not necessary to monitor more than a single flash.



N.B.  It must also be depressed each time the syringe is reloaded.

13.
Place the machine in its clear protective guard, with the cut-away hole over the 'boost/start' button.

14.
Place the machine and holder into the cloth holster or “bumbag” and place in a convenient position for the patient, ensuring  the syringe is protected from the light to reduce drug instability.

15. Management of site – ideally e.g. Nursing Home/Community Hospitals, 4 hourly  observation for inflammation, tenderness/pain, swelling, kinking of tubing or leakage around cannula site.  For patients at home in the community, this will only be possible on a daily basis.

16.
To re-charge the syringe without changing the site follow numbers 3 - 8 and 12 - 14.

17.
Syringe Driver giving sets should be changed when there is a change in medication  (Morgan & Evans 2004).

Instructions adapted from Graseby Medical Limited 1996  

TROUBLE SHOOTING GUIDE

Syringe driver will not start
· Has a battery been inserted?

· Is battery position correct?

· Is battery flat?

· Has the start button been depressed to activate the driver?

· If the light on the front of the driver does not flash replace the battery

Light stops flashing

· If during the infusion the light stops flashing, then the battery is almost depleted.  However, the remaining contents of the syringe will be delivered, provided the duration of the infusion does not exceed 24 hours.  The battery can then be replaced during the next assembly (Dickman, Schneider & Varga 2005).
Infusion not running to time
· Correct rate set?

· Rate setting altered?

· Actuator moved?

· Has pump been immersed in water?

· Has the drug mixture crystallised/precipitated?

Infusion ended early
· Has the boost button been pressed?

(Remember 4 boosts = 1mm of travel)

· Was the line primed after the syringe was measured?

e.g. Fluid length = 50mm    Rate set = 50    Infusion time = 24 hr

Fluid length after priming the line = 46mm

Therefore infusion period = Fluid length (46) x Infusion period (24)







Rate set (50)

= 46 x 24 = 22 hours approximately


    50

Audible alarm - 10-15 seconds when

· battery is inserted

· depressing start button

· empty syringe

· start/boost button is depressed for more than 9 seconds

· battery is discharging whilst the syringe driver is still running

· blocked cannula or kinked tubing causing back pressure on actuator

· press the start button to silence the alarm and to activate the syringe driver

USEFUL INFORMATION

· The only way of stopping the syringe driver is to remove the battery.

· The syringe driver can be cleaned by wiping with a damp cloth, using a toothbrush for removing dirt from the lead screw and allowing the unit to dry thoroughly before use.

· If there is any doubt about the syringe driver operating properly it should be sent for testing with nature of fault clearly stated.

AVOID

· Placing mobile phones near the syringe driver.  The device has a fail-safe stopping mechanism, should high levels of electromagnetic interference be encountered (Dickman, Schneider & Varga 2005).

· The risk of needle-stick injury.  With butterfly needles this can occur not only at the time of injection but subsequently when the needle might be pushed through the friable skin of a cachexic patient (Graham 2006).
DRUGS

Drugs commonly used in syringe driver

Some of the drugs commonly used in the syringe driver have more than one indication.

1.
Cyclizine

Dose:  100-150mg over 24 hours


Antihistamine anti-emetic which acts at the vomiting centre in the CNS.  Can precipitate when mixing with other drugs in syringe.  Often causes site irritation.

2.
Dexamethasone

Dose:  Up to 16mg over 24 hours 


Many uses including relief of raised intracranial pressure, intestinal obstruction,  liver capsule pain,  nerve compression pain and as an anti-emetic.  May precipitate when mixed in syringe with other drugs especially if dose exceeds 8 mg.

3.
Diamorphine

Dose:  Variable over 24 hours


Diamorphine is preferred to morphine for subcutaneous use because of its greater solubility. 

4.
Glycopyrronium (Glycopyrrolate) 


Dose:  200mcg – 1.2 milligrams over 24 hours


Sometimes used to dry secretions.  Titrate dose according to effect.  Precipitates with dexamethasone.  

5.
Haloperidol

Dose:  2.5-10mg over 24 hours


Neuroleptic anti-emetic which acts at the CTZ.   Useful for nausea or vomiting induced by drugs, hypercalcaemia or uraemia, etc.  Higher doses are occasionally used for sedation (especially in paranoia), but watch for extrapyramidal symptoms with high doses.

6.
Hyoscine Butylbromide  (Buscopan)


Dose:  20-80mg over 24 hours


Anti-spasmodic used to relieve colic.  Anti-secretory.  Useful for death rattle.

7.
Hyoscine Hydrobromide

Dose:  0.4-2.4mg over 24 hours 


Anti-secretory and anti-spasmodic (as Buscopan above).  Crosses the blood-brain barrier so may cause agitation or confusion in some patients (especially elderly).  Only use if Hyoscine Butylbromide is unavailable.

8.
Levomepromazine

Terminal agitation dose:  25-100mg over 24 hours


Anti-emetic dose:  6.25-12.5mg over 24 hours


Related to chlorpromazine but more potent.

9.
Metoclopramide

Dose:  30mg over 24 hours


Prokinetic anti-emetic – increases gastric emptying  and has some anti-emetic action in the CNS.  Useful in gastric stasis and partial bowel obstruction.   Extrapyramidal effects at higher doses particularly in younger women. 

10.
Midazolam

Dose:  5-50mg over 24 hours


Benzodiazepine used as an anxiolytic and anticonvulsant.  It is approximately twice  the strength of Diazepam (Midazolam 5mg = Diazepam 10mg).  Higher doses should only be used for terminal sedation.

11.
Octreotide


Dose: 500-800mcg over 24 hours


Antisecretory promoting small bowel reabsorption.  May take several days for effect.  Final dose likely to be 200-800mcg/24 hours

12.
Oxycodone


Dose: Variable dose


Similar properties to Morphine.  Dose for syringe driver is equivalent to Diamorphine dose.


Diazepam, Prochlorperazine, Chlorpromazine should NEVER be used in the syringe driver because they are irritant drugs that cannot be administered subcutaneably.

(Graham, G. 2006)

Any concerns regarding suitable drug combinations for the syringe driver, consult your local palliative care services.

In the event of any problems using this package, please contact the 24 Hour Advice Line at Dorothy House Hospice, Winsley.  Telephone: 01225 722999. 
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