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Use of the Graseby MS26 Syringe Driver

COMMUNITY SETTING

Introduction

This syringe driver procedure and guidelines have been developed by the Palliative Care Team

at MDGH, CECPCT medicines management and updated by clinical working group led by the 

DN leads for CECH. Its aim is to provide safe and effective administration of drugs for community 

patients who require medication subcutaneously via a Graseby MS26 syringe driver.

Advice in the Eastern area can be obtained from:

Working hours:

Palliative Care Team - Macmillan Palliative Care Nurses/ Dr Rimmer - 01625 663177 (Secretary)
Lung Cancer Support Nurses - 01625 661997
Macmillan Pharmacist, Julie Whitehead - 01625 661183 or Medicines Information desk, 01625 661268
If the need for advice is urgent, contact Macclesfield Hospital on 01625 421000 and ask switchboard to contact Dr Rimmer, Macmillan Nurse, Lung Cancer nurse or Macmillan Pharmacist as appropriate

Out of hours, 

The nursing team at East Cheshire Hospice now offer 24 hour Specialist Palliative Care Advice

and can be contacted on 01625 666999.

Advice in the Central area can be obtained from:

Working hours - Community Macmillan Team, at St Lukes Hospice, Winsford on 01606 544155

Out of Hours - Specialist Palliative Care Advice Line – 01606 551246

There is a free online course about the use of Graseby Syringe Drivers available at 

www.cancernursing.org. This covers both types, however, not just the MS26 version.

1. Indications for Continuous Subcutaneous Infusion (CSCI) via a Syringe Driver

Inability to take oral medication effectively 

· dysphagia

· nausea (slowed gastro-intestinal transit times)

· vomiting

· impaired consciousness

· confusion

· dislike of oral preparations

· dislike of alternative routes (eg rectal)

· oral route not effective (eg ketorolac)

Use of continuous infusion occasionally reduces side effects compared with oral morphine.

Note that pain control is no better via the subcutaneous route than the oral route if the patient 

         is able to swallow.

Consider alternatives

a) Can drug be given by another route?

· rectal (eg NSAID)

· sublingual (eg lorazepam)

· skin patch (eg fentanyl)

b) Can drug be given effectively subcutaneously (SC) once a day?

· dexamethasone, haloperidol, levomepromazine

c) Can an effective alternative drug be given by another route or SC once a day?

        It is reasonable to use once daily SC medication as an alternative to the syringe driver, but 

        not to give several ‘once daily’ drugs SC. However, if syringe drivers are scarce, or the 

        patient does not wish to carry two or more drivers, consider this alternative.

        NOTE: Patients who already have a Fentanyl patch in place should continue with this and   the prescribing doctor should adjust syringe driver doses to account for this.

2. Procedure for setting up the syringe driver
    It is mandatory that registered nurses have had training in the setting up of syringe drivers before performing this task- see CECPCT Medicines Policy, CECH Controlled drug policy and Standard Operating Procedures. Such staff should have read and understand the Graseby (MS26) Instruction Manual. If there is any doubt about how to operate the device, DO NOT ATTEMPT TO USE IT. Ask the Palliative Care Team for advice; if not available, seek guidance from your team leader. 

    Check the syringe driver make and model:

    Note – In Western Cheshire the McKinley T34 is used, CECH staff are not to use this model and must refer the patient to Western Cheshire district nurses if required. In some areas of the country (e.g. North Derbyshire) the MS16a is the standard model used, any patients discharged from outlying areas must be changed onto Graseby MS26 syringe drivers at the first visit and drug dosages reviewed accordingly by the prescribing doctor.

   The Graseby MS26 is the only make and model that should be used in CECH for palliative care. 
   There are two Graseby models with important differences.

   The most critical difference is that the MS26 is set at a daily rate (mm per 24 hours). This is the syringe driver used locally.

   The MS16a is set at an hourly rate (mm per hour). A few of these are used in specialist settings (e.g. paediatric in-patients).  Be careful, these must not be used in the community! 

   Failure to recognise the difference can lead to a patient receiving a full day’s dose in 1 hour
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   potentially fatal. This has occurred in the past.
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    Graseby MS26:
· Green label (may fade with age to a bluish green)

· Rate range – 0 to 99mm per 24 hours
· Indicator lamp flashes every 25 seconds

· Has a boost button (this is not clinically useful) marked ‘START/BOOST’

· The Serial Number (SN) is recorded inside the battery compartment, just below the company's address
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FOR INFORMATION AND DISTINCTION ONLY
 DO NOT USE THIS DEVICE

 Graseby MS16A:
· Blue label (may fade to pale blue)

· Rate range – 0 to 99 mm per hour
· Indicator lamp flashes every 5 seconds

· No boost button  - in same position has ‘START/TEST’ button

Equipment necessary for setting up syringe driver:

	A luer lock (B D Plastipak) syringe, 20ml or 30ml, is to be used at all times. 
	A 20ml syringe is recommended as this allows for a larger volume of diluent. If larger volumes of liquid are required a 30ml syringe

may be used.

	Staff must use one ml syringe for calculating drugs less than 1ml, Insulin syringes must not be used as this may lead to drug errors.
	This will ensure correct calculations.

	Gloves and aprons.


	Universal Precautions

	Swab impregnated with 70% Isopropyl Alcohol e.g. alcowipe.

                 
	To decontaminate syringe driver if necessary

	  Skin Cleanser e.g. Chloroprep one step 
	Effective skin prep and to ensure aseptic technique for insertion of subcutaneous administration line.

	Needles green, blue and filter needles
	For glass ampoules filter needles or filter straws should be used.

	DOOP Kit

(Destruction of Old Pharmaceuticals Kit)
	To dispose of unused syringe driver contents and ampoules of above 5mls in volume.

	Sharps box


	For safe disposal of all sharps and ampoules of less than 5mls in volume.

	Prescription and administration booklet and relevant syringe driver documentation.
	For accurate recording of prescriptions, administration and stock levels.

	Adhesive syringe driver label


	To provide an accurate visable record of syringe driver contents.

	Giving set e.g.Sims-Graseby Flo- safer infusion set.
	If patient thought to have a nickel allergy, do not use the Graseby Flo-safer but use a Mini med sof-set instead.

	Clear adhesive film dressing to cover and secure butterfly/needle.
	For example IV 3000

	New Alkaline 9v batteries must be used for each new patient and recorded on blue prescription and administration chart.
	Do not use re-chargeable batteries. Batteries must be changed weekly or for each new patient. Spare battery to be kept in syringe driver box at all times.

	Lockable boxes may be used if appropriate.

	Obtained via community services manager-N.B. if used ensure all services have access to a key.


STARTING UP:
1) Ensure reasons for starting a syringe driver have been discussed with the patient and family. (Ensure all patients and carers are given the CECH patient information leaflet)

2) Identify the syringe driver model (Graseby MS26) and record both the model and the serial number, (found inside the battery compartment) in the patient's blue prescription and administration record. The date that the driver was last serviced must also be documented. DO NOT USE any equipment that is not part of a Medical Engineering testing system and has not been serviced within the last 12 months. If in doubt, ask before using it (MDGH 01625 661930, or MCHT 01270 612234).

3) Fit the battery – use a new 9 volt alkaline (rectangular outline)

· Remove rubber cover from battery connection point

· do not force battery into compartment (some makes do not quite fit)

· label in battery cavity shows which way to fit it

· alarm sounds for 15 seconds after battery is fitted

· check the power remaining in the battery daily by removing and replacing  (to remove the battery tap the back of the pump firmly and it will fall out.  Do not attempt to prise out with scissors or other implement)

· replace with a new battery once a week 

· Record date of battery change on blue prescription and administration record.

· DO NOT use rechargeable batteries.

4) Select a syringe with a Luer lock 

· Slip lock syringe must not be used.
· Do not over-tighten the luer lock/ line connection as this will crack the syringe and air can enter the system and result in over infusion.  The connection should be finger-tight only. 

· syringes of 20ml and 30ml should be used( preferably with longer flange e.g. BD plastipak)
5) Select a giving set 

· with sufficient tubing attached to butterfly to allow a free range of movement

· volume less than 1ml

· needle 25G or equivalent

· eg Sims-Graseby Flo-Safer infusion set, or (if allergic to metal needle) MiniMed SofSet. Both available from central stores.

6) Drawing up required medication
6a. Where Priming of line required:

 In the community setting only, the practice of priming the giving set and then measuring 

 should be used. This is to avoid confusion and problems with time changes.

 District Nurses are advised to use 20ml or 30ml syringe and draw up 48mm length PLUS the  

 volume of the line. (as stated on packaging)

· Draw up the medication(s) to be delivered by the syringe driver in a volume equivalent to the measured length of 48mm PLUS the volume of the line (as given on the line packaging)

· Prime the giving set, until a little medication is seen exiting the butterfly needle

· Re-measure LENGTH of solution in the syringe barrel (from the zero line on the syringe scale)

· This will show the volume of liquid equivalent to 48mm length (including diluent)
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6b) Where priming of new line NOT required:

Draw up required medication for 24 hours into syringe

      Measure the distance in millimetres (mm) using a ruler or the “mm” scale on the front of the 

      MS26, from the zero line on the syringe scale to the line where the plunger piston meets the 

      syringe barrel, (see diagram), and record this length.

· It is recommended that the syringe is drawn to 48mm, in order to make calculations of flow rate easier   

7) Set rate on syringe driver as measured in step 6 above in mm per 24h (MS26) the MEASUREMENT SHOULD BE 48MM THEREFORE RATE WILL BE SET AT 48.  This is the distance in mm that the plunger will move in 24hrs. (equates to 2mm per hour).  Use a blunt edge to turn the rate switches e.g Graseby key or small screwdriver with a flat blade.  Scissors should not be used as these can damage the syringe driver. (In certain circumstances it may be necessary for the measurement in MM to be above 48 mm, this should be discussed with specialist palliative care colleagues as to reasons why, documented and in this case the rate should be adjusted accordingly)

8) Apply a new sticky label with drug details at each syringe driver change in “flap” style to the syringe barrel.  Do not stick label on the driver. If applied to the syringe, ensure that the contents and volume remaining are still visible. 

· available from MDGH photocopy room, telephone (01625) 661535, or from local management office (Crewe & Nantwich, Vale Royal, Middlewich) and kept in the syringe driver box.

9) Fit syringe to top of syringe driver, with barrel in shallow V-shaped recess.  Ensure that the finger grip of the syringe is fitted into the slot cut through the syringe driver body (not the small plastic recess).  The push button on the plunger of the syringe must be fitted in the slot in the actuator.  Move the actuator up to the syringe plunger by holding in the button on the side of the actuator and sliding it along.  Do not move the actuator without holding in the button as this will damage the driver.  

    (Older models had a screw device and should now have been replaced. If not, contact your Community Services Manager).

10) Place rubber securing band tightly around syringe barrel and press it into groove in side          of case

11) Slide transparent case over syringe driver

· Slide the syringe driver into the open end of the transparent case with the front face of the driver (showing the rate) facing the side of the case with the hole in it- ensure that it is the right way round and with larger syringes the widest point of the syringe barrel IS NOT pressed against the case as can cause friction and delay delivery. 

· The “Start” button should line up with the hole, and a peg on the inside back of the cover corresponds to a dimple on the back of the machine

· if placed the wrong way round, this peg can continuously depress the ‘BOOST’ button, causing excessive rate of medication

12)  Insert butterfly needle under skin using aseptic technique
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a)      Select site – see diagram

· avoid oedematous areas

· avoid infected areas

· avoid inflamed or tumour-

                             infiltrated areas

· avoid broken skin

b)      Clean skin using aseptic technique 

          and universal precautions with 

          chloroprep one step 

c)      Insert needle without touching it, by

     using the wings of the ‘butterfly’, 

     holding it at an angle of 45(
· if using the anterior chest wall,

         always pass needle at right 

         angles to the line of the ribs

· lay needle flat

· apply clear adhesive dressing( e.g. IV3000)

· sticking down a loop of tubing with

              dressing to keep tension

              away from needle site

13) Press and release the ‘Start’ button.   (It is the action of “letting go” of the button that starts

      the motor). The motor will turn and stop after 10 seconds, then a beep will sound.  Look at 

      the indicator lamp- this will flash initially then every 25 seconds when the driver is running.  

      You must watch for this flash for four flashes, i.e. approx two minutes, each time the syringe 

      is changed. 

WARNING: Do not use the syringe driver if the motor does not stop and/or the beep does not sound, or the indicator light does not flash. Refer to the section on troubleshooting advice on what to do if this happens.

14) Notify once syringe driver commenced in use
      Macclesfield and Congleton Town/Holmes Chapel

      District Nursing Evening/Night Service 01625 430906 (24hr ansaphone)

      Crewe/Nantwich, remaining Congleton Locality and Vale Royal,

      District Nursing Night Service (9 pm to 7 am) 07778 603454 (24 hour ansaphone)

      This will ensure that, even if a visit is not initially required, the relevant support staff are  

      aware that the patient or family/ carers may contact them for advice or assistance.

15) Using a Lockbox
      Lockable boxes may be used in the community or hospice environment where tampering with 

      the device is suspected.  Please speak to your community service manager in the first 

      instance if a lock box is required.  

      To operate a lock box;

· Unlock and open the lockbox

· Position the syringe driver in the lockbox.

· Snap the retaining pip into place on the syringe driver

· Close the lid and lock the box, ensuring the patient’s line exits via the slot, and the 

          tubing is not trapped or kinked.

· To release the syringe driver from the lockbox, open the lock, raise the cover and 

          ease the side of the box away from the driver until the retaining pip disengages.  

          Lift out the syringe driver.

N.B. Ensure services involved have access to a lock box key e.g. Evening/night staff.

DAILY CHECK LIST

1) Check infusion site at least daily for:

· irritation

· inflammation or signs of infection

· correct needle placement

· Document observations

2) Check syringe for crystallisation or precipitation.  (If present see advice below.)

3) Check syringe is emptying at predicted rate. (If not; see advice below.)

4) Check for air in the system.  If there is air anywhere in the system then the syringe and

    line must be changed.  This is most commonly caused by over-tightening the leur lock and 

    tubing connection.
5) Check the battery daily.  Take the battery out then put back in and listen for the alarm and

    watch for the light flashing.  If the alarm does not sound and/ or the light does not flash then

    change the battery.

6) Change the battery after 7days, even if it still appears to be working, document change  

     on blue controlled drug booklet.

7) The syringe driver is not waterproof, so seals are not watertight.  If the device gets wet 

    e.g. in shower or bath, the whole system should be changed and the driver sent for 

    servicing.

8) Ensure patient/carer has details of how to obtain help if problems occur

· Advise the patient/carer to contact the District Nursing Service as soon as possible if pain or other symptoms require extra medication by injection

· Inform the patient/carer that the “Boost” button provides an ineffective quantity of medication and is not an adequate substitute for calling the nurse, so should not be used. The "boost button" gives too small a dose to be clinically useful, and its use means that the driver runs through too quickly. Advise patient/ carer not to use the boost button, but to ask for a stat dose if needed for breakthrough pain. 

TROUBLESHOOTING

“Breakthrough” symptoms (Opioid analgesia) – should be dealt with by extra stat doses of the appropriate drug (eg analgesic, antiemetic). Analgesia- The patient should be prescribed ‘stat /prn’ doses of analgesia of a 1/6th of total daily dose, to be repeated 2 hourly if needed.

Inflamed site. Consider:

infection 

· observe carefully, may need treatment

irritation by drug (more common with some, eg cyclizine)

·     consider alternative drug

·        increase volume of dilutent, using a larger syringe

·     consider adding dexamethasone 1mg to other drugs in syringe (if compatible)

local allergy to drug

·     change drug

local allergy to needle

·     change to Mini-med Soft-Set

·       seek Palliative Care Team advice

pressure sore at site

·    change to 90o s.c. administration (soft set)

·      seek Palliative Care Team advice

Blockage of cannula. 

· check line is not kinked

· check needle is not bent

· look for crystallisation of drug(s) in syringe(may manifest as cloudiness)

a) increase dilutent

b) consider water for injections in place of normal saline if used (check with 

                        pharmacy)

c) if 2 or more drugs are mixed in syringe, check for compatibility

d) consider using separate drivers or alternative route for one or other drug

Local skin swelling without inflammation, due to accumulation of injected fluid.

· try smaller volume in syringe

· vary site more often 

· try adding hyaluronidase (1500IU ampoule in 1ml of water as bolus via butterfly / cannula every 24hr)

·    seek Palliative Care Team advice

Local pain. 

· check for local reaction as above

· check for local accumulation of injected fluid

· ensure patient is not using booster button

· ensure that rate has not been altered

If cause of problem not resolved and syringe driver not working efficiently dispose of syringe and giving set into a DOOP Kit as per CECPCT Medicines Policy. Recommence syringe driver as per new procedure per ‘starting up’ on page 8.

Always seek advice from Palliative Care or Macmillan Team if problems arise, or, if they cannot be

contacted then consult either Hospice for telephone advice. (See introduction)

Maintenance of the Driver

1) All of CECH Trusts’ syringe drivers are serviced and maintained by the Medical Engineering Department, based at Macclesfield District General Hospital or Leighton Hospital. 

    The syringe drivers within CECH are checked annually for correct performance as   

     recommended by Graseby Medical. All teams should ensure they adopt a system to ensure

     annual services are maintained and documented.

2) After each episode of use the surface of the syringe driver must be decontaminated by using an alcohol impregnated swab. If it is possible that any fluids or solution may have seeped inside the casing of the syringe driver then it MUST be returned to the Medical Engineering Dept at MDGH or MCHT for checking

3) If at any time the syringe driver does not perform as expected, or it is dropped, gets wet or is 

    damaged in any way, then remove it from use immediately. Mark it clearly with the fault and

    arrange for Medical Engineering to investigate the apparent problem. Before sending it for 

    repair, make sure that it has been surface cleaned using an alcohol impregnated wipe.

Actions when the patient has died:

1) Whilst awaiting verification and certification of death, the syringe driver and contents should be left in place, BUT the battery can be removed being meticulous not to alter settings.

2) If the district nurse is trained and assessed as competent to VERIFY Death AND the GP has confirmed he/she will issue the death certificate without visiting the patient or referral to the coroner, the syringe driver may be removed.

3) In the event of an unexpected death or unexpected circumstance the G.P. should be 

     contacted immediately and everything, including the syringe driver and contents, should 

     
be left in place untouched. 
If the death may be due to an industrial disease or related to the deceased’s employment, eg Asbestosis or Mesothelioma, or when the patient has had a surgical procedure or significant injury in the 12 months prior to death , the nurse may verify the death but the GP will need to refer to the coroner.

4) Unused Controlled drugs should be disposed as per CECH Controlled drug policy.

Drugs used in driver

    For further information, refer to the “Palliative Care Formulary” or “The Syringe Driver” - details at the end of these guidelines. Copies are held in the Macclesfield Hospital Pharmacy, by the Palliative Care Team and in East Cheshire Hospice

   This list is not all-inclusive, and occasionally other drugs may be recommended by the palliative care team. Details of administration would be given at the time, and the drug suggested would be listed in one or both of the books above.

Cyclizine

Main indications:

· nausea due to pharyngeal or respiratory irritation; visceral distension or deformation; vestibular disturbance; raised intracranial pressure.

· usual dose 75 -150mg/24h (up to 200mg/ 24h may be prescribed by specialist)

· diluent – water for injections (precipitates with saline, or if pH > 6.8)

· at concentrations of >20mg/ml, may precipitate (goes cloudy and crystals may 

              obstruct flow) – at lower concentrations if mixed with other drugs. Dilute to 15 ml 

              or more if other drugs used (may need to use a 30ml syringe).

Dexamethasone

Main indications:

· anti-inflammatory for raised intracranial pressure, liver capsule pain, etc; adjuvant anti-emetic.

· usual dose 4-16mg/24h

· replaces oral steroids

· dilutent – water for injections

· may be given as single SC injection once daily as alternative to driver

Diamorphine

Main indications:

· opioid responsive pain; dyspnoea; cough.

· replaces oral morphine

· dose range wide - usual starting dose 10mg/24h, or 1/3 total daily oral morphine if 

              greater 

· as needed dose for breakthrough pain = 1/6 x 24h dose, can be  2-4 hrly if required. 

              dilutent – water for injections, saline

Morphine

Main Indications:

· Opiod responsive pain; dyspnoea; cough.

· Replaces oral morphine; alternative to diamorphine

· Dose range wide – usual starting dose 10mg/ 24h, or ½ total daily oral morphine if 

              greater

· As needed dose for breakthrough pain = 1/6 x 24h dose, can be repeated every 2-4 hrs if required.

· Dilutent- water for injections, saline; note – is less soluble than diamorphine

Glycopyrronium

Main indications:

· moist breathing in terminal stages (‘rattle’) if the patient is unconscious(causes very dry mouth if aware)
· usual dose range 600 – 1200mcg/24h (may be increased to 2400 mcg, specialist 
advice should be sought)

· dilutent – water for injections, saline

Haloperidol

Main indications:

· nausea due to drugs or biochemical disorders; psychotic symptoms; agitated delirium; hiccough.

· usual dose range 2.5 - 10 mg/24h (may be higher if needed)

· replaces oral haloperidol

· dilutent – water for injections, saline

Hyoscine butylbromide

Main indications:

· bowel colic; inoperable bowel obstruction; moist breathing.

· usual dose range 60-180mg/24h

· dilutent – water for injections, saline

Ketamine
Indications:

· neuropathic, inflammatory and ischaemic pain resistant to standard treatments.

· contra-indicated in raised intracranial pressure

· usual dose range initially 60 – 120mg/24h

· dilutent – saline only-

· must be given under supervision of palliative care team or pain team

Ketorolac

Indications:

· bone and soft tissue pain, especially associated with inflammation.

· high risk of gastro-intestinal mucosal damage.

· prescribe proton pump inhibitor e.g.lansoprazole with drug              

· usual dose range 60-120mg/24h

· dilutent – saline only
· should be given under supervision of palliative care team or pain team
Levomepromazine (methotrimeprazine)

Main indications:

· nausea and vomiting (broad spectrum); terminal agitation.

· replaces oral levomepromazine

· usual dose range 5mg – 25mg (nausea), 25-200mg/24h (agitation)

· dilutent – water for injections, saline

Methadone

Indications

· opioid responsive pain that has become resistant to morphine or diamorphine.

· replaces oral methadone

· dilutent – water for injections

· notice needed to pharmacy to order drug

· must be given under supervision of palliative care team or pain team

Metoclopramide

Main indications

· nausea and vomiting due to gastric irritation, delayed gastric emptying, or biochemical 

     disturbance or medication.

· replaces oral metoclopramide

· usual dose range 30 – 90mg/24h (may be higher on specialist advice)

· dilutent – water for injections, saline

Midazolam

Main indications

· severe anxiety; terminal agitation; multiple myoclonus; epilepsy; intractable hiccough; muscle spasm

· replaces oral benzodiazepines; anticonvulsants (to varying degree)

· usual dose range 10-80mg/24h

· dilutent – water for injections, saline

Octreotide

Main indications

· vomiting due to inoperable bowel obstruction; pancreatic & enterocutaneous fistulae; 

     intractable diarrhoea; symptoms due to hormone secreting tumours

· usual dose range 300-1000 microgm/24h

· dilutent – saline only

· must be initiated under supervision of palliative care team
Ondansetron

Main indications

· nausea and vomiting after chemotherapy; second line anti-emetic for chemical, abdominal or 

     cerebral causes; intractable itch in jaundice, uraemia

· replaces oral ondansetron, other 5HT3-anatagonists

· usual dose range 16mg/24h (higher doses on specialist advice)

· dilutent - saline, water for injections 

· advice from palliative care team recommended

Oxycodone

Main indications

· opioid responsive pain; dyspnoea; cough

· replaces oral oxycodone

· dose range wide - usual starting dose 10mg/24h, or 2/3 total daily oral oxycodone if 

              greater

· as needed dose for breakthrough pain = 1/6 x 24h dose, repeated up to every 2 

              hours

· doses greater than 10-20mg may be uncomfortable if given subcutaneously 

              because of the volume involved. Consider use of diamorphine, or seek specialist 

                   palliative care advice 

· dilutent – water for injections, saline

Phenobarbital (phenobarbitone)

Main indications

· terminal anguish not responding to midazolam and levomepromazine/haloperidol; anticonvulsant if midazolam inadequate or excessively sedating

· usual dose range 200-600mg/24h, can be up to 1200mg/24h

· dilutent – water for injections; use as large a volume as possible (make up to 10ml 

              for 200mg); may require driver set to run over 6 or 12 hours rather than 24 hours

· does not mix with other drugs, thus needs a separate syringe driver. (If unable to 

              obtain second driver, seek advice as to whether there are alternative ways of giving 

                   other drugs required).

· advice from palliative medicine team recommended

Compatibilities of drugs combined in the same syringe

The lists below refer to usual concentrations. Precipitation may occur if very high doses of drugs are combined – if required, refer to the palliative care team.

Not all combinations have been tested. Those listed as compatible below are derived from observation within palliative care units. Where laboratory data supports a combination, bold lettering indicates this.  

Generally, incompatible drugs cause precipitation and thus cloudiness in the syringe. Do not use if this happens.

The absence of a combination below does not imply incompatibility or compatibility. 

Water for injections is the preferred diluent, unless specified otherwise.

Compatible Two Drug Combinations:

Refers to diamorphine first, then in alphabetical order:

Diamorphine +

· cyclizine(
· dexamethasone 

· glycopyrronium

· haloperidol

· hyoscine butylbromide

· hyoscine hydrobromide

· ketorolac

· levomepromazine

· metoclopramide

· midazolam

· octreotide

· ondansetron

( - diamorphine any strength + cyclizine up to 6.7mg/ml; diamorphine up to 15mg/ml + cyclizine up to 15mg/ml; diamorphine up to 20mg/ml + cyclizine up to 10mg/ml

Alfentanil +

- cyclizine (precipitates at high dose)

- dexamethasone

- glycopyrronium

- haloperidol

- hyoscine butylbromide

- levomepromazine

- metoclopramide

- midazolam

Cyclizine +

- glycopyrronium

- haloperidol

- hyoscine butylbromide (not in higher doses)

- levomepromazine

- midazolam

- oxycodone (not in higher doses)


Dexamethasone +

- levomepromazine (low dose - dex. 1mg - only)

- metoclopramide

- midazolam (may precipitate at high doses)

- ketamine

Glycopyrronium +

- haloperidol

- levomepromazine

- midazolam

Haloperidol +

- hyoscine butylbromide

- ketamine

- midazolam

- octreotide

- oxycodone
Hyoscine butylbromide + 

- octreotide

- oxycodone

Ketamine + midazolam

Levomepromazine +

· metoclopramide

· midazolam

· octreotide

· oxycodone
Metoclopramide + 

- midazolam

- octreotide

- oxycodone
Midazolam + octreotide

Octreotide + oxycodone  

Compatible Three Drug Combinations
Diamorphine + cyclizine +

· dexamethasone*

· haloperidol 

· levomepromazine

· midazolam

Diamorphine + dexamethasone* + 

· haloperidol

· ketamine

· metoclopramide

· midazolam

· ondansetron

Diamorphine + glycopyrronium +

· metoclopramide

· levomepromazine
· midazolam 

Diamorphine + haloperidol +

· hyoscine butylbromide

· ketamine

· levomepromazine

· metoclopramide

· midazolam

· octreotide

Diamorphine + hyoscine butylbromide +

· levomepromazine

Diamorphine + ketamine +

· levomepromazine

· midazolam

Diamorphine + levomepromazine + 

· metoclopramide

· midazolam

· octreotide

Diamorphine + metoclopramide + 

· midazolam

Diamorphine + midazolam + 

· octreotide

Alfentanil +cyclizine +

· midazolam

Alfentanil + haloperidol +

· midazolam

Alfentanil + hyoscine butylbromide +

· levomepromazine

Alfentanil + metoclopramide + 

· midazolam

Cyclizine + haloperidol +

· midazolam

Glycopyrronium + levomepromazine + 

· octreotide

Haloperidol + hyoscine butylbromide + 

· midazolam
Haloperidol + ketamine +

· oxycodone

Haloperidol + midazolam + 

· cyclizine

· oxycodone

Hyoscine butylbromide + midazolam +

· haloperidol

· levomepromazine

Levomepromazine + midazolam +


-  oxycodone

Midazolam + octreotide +



- oxycodone

 * - dexamethasone should be given by SC injection once daily where appropriate and acceptable
Four Drug Combinations

Consult palliative care team or Macmillan pharmacist

Known Incompatibilities (List not Exhaustive)

Cyclizine + ketorolac

Cyclizine + metoclopramide

Dexamethasone* + glycopyrronium

Dexamethasone* + haloperidol (but stable in presence of diamorphine)

Dexamethasone* (>1mg) + levomepromazine 

Diamorphine + dexamethasone* + levomepromazine

Diamorphine + cyclizine + hyoscine butylbromide

Haloperidol + ketorolac

Ketorolac + midazolam

Phenobarbital + most drugs

* - dexamethasone should be given by SC injection once daily where appropriate and acceptable 
More information may be found in:

The Palliative Care Formulary Third Edition. Twycross R, Wilcock A (eds), Radcliffe Medical Press (Oxon), 2002.

· Copies are held in the hospital pharmacy, library, by the palliative care team and in the hospice

The Syringe Driver. Continuous Subcutaneous Infusions in Palliative Care. Second Edition. Dickman A, Littlewood C, Varga J.   Oxford University Press (Oxford), 2005.

Copies are held in the hospital pharmacy, by the palliative care team and in the hospice.

Websites:

Palliativedrugs.com Lt (Nottingham), 2007.

http://www.palliativedrugs.net/pdi.html
Gives access to contents of Palliative Care Formulary, also a bulletin board. Needs registration, which is free. 

Palliative Care Matters

http://www.pallcare.info/
Gives access to the Syringe Driver database - click on Syringe Drivers in the menu on the right hand side and follow links. You can enter up to 5 drugs, and it will tell you if the combination has been reported as compatible or incompatible. A lot of other information, with a Welsh focus.

PalliativeDrugs.com http://www.palliativedrugs.com/
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