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Whilst every effort has been made to ensure that the contents
of this book are as complete, accurate and up-to-date as
possible at the date of writing, Oxford University Press is not
able to give any guarantee or assurance that this is the case.
Readers are urged to take appropriately qualified medical
advice in all cases. The information in this book is intended to
be useful to the general reader, but should not be used as a
means of self-diagnosis or for the prescription of medication.
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Palliative medicine continues to widen its horizons. It is heartening

to see the common practice of continuous subcutaneous infusion of

medications being used by our colleagues across the world. We hope

this new text will provide a useful resource to all, and continue to

enhance the multiprofessional approach of the discipline.
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Introduction

Palliative care patients often exhibit multiple symptoms that require

polypharmacy. Unfortunately, a given patient’s condition may deteri-

orate, such that oral administration is no longer possible. In such cir-

cumstances, the syringe driver can be used to ensure continued

symptom control.

Situations routinely arise that require combinations of two or

three drugs in the same syringe. Occasionally, four or even five drugs

may be given this way, although it is important to ensure that the

drugs are pharmacologically distinct. It is surprising that evidence

for this practice is very difficult to locate.

This book serves as a valuable reference source, providing extensive

information pertaining to the use of continuous subcutaneous infu-

sions. The first chapter provides an overview of syringe drivers and

continuous subcutaneous infusions. It focuses on the portable

devices produced by SIMS Graseby, the MS16A and MS26. The sec-

ond chapter provides referenced information about drugs that are

likely to be encountered, including certain drugs that should only be

used by, or on the recommendation of, a palliative care specialist. The

third chapter provides information relating to the control of specific

symptoms that are often encountered when continuous subcuta-

neous infusions are required. The fourth and final chapter contains

an extensive list of physical stability data relating to drug combina-

tions used for subcutaneous administration.

All information included in this book is correct at the time of writ-

ing. With the exceptions of diamorphine and levomepromazine, the

subcutaneous infusions of drugs mentioned within this book are

outside current UK product licences. Practitioners in other countries

are advised to check local information. Whilst every effort has been

made to ensure accuracy, responsibility remains with the prescriber.

Neither the authors nor publisher can accept responsibility for any

errors or omissions that may be made.
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xiINTRODUCTION

Physical stability data comes from two sources in this book—the

laboratory and the clinical setting. Mixtures within this book are

termed physically compatible if they remained colourless, clear

and free from particular matter over the specified time; addition-

ally, for clinical data, the expected outcome was realised.

References to chemical stability, where available, will be found

under each drug section in Chapter 2.

Finally, stability data mentioned here can only serve as an

indicator and may not apply to all situations.

Important note
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Introducing the syringe driver
A continuous subcutaneous infusion (CSCI) is an extremely useful

method of drug administration, particularly suited to palliative care.

Although the oral route is preferable, a patient’s condition may dete-

riorate such that it is no longer possible to administer drugs this way.

There are a variety of reasons why a syringe driver might be needed,

and it is important to dispel the myth that its use means the end of

life is approaching. Rectal administration is not always practical and

the patient may find it unacceptable. Intravenous injections should

be avoided, particularly as CSCIs are less invasive and have been

found to be as effective. Intramuscular administration will be

painful, especially if the patient is cachectic.

There are currently two types of SIMS Graseby® syringe drivers

suitable for use: the MS16A (Fig. 1) and the MS26 (Fig. 2). The MS26

is probably the simplest and safest to use and is therefore recom-

mended in the palliative care setting.

The MS26 has a boost button. The use of this is not recommended

for several reasons:

THE SYRINGE DRIVER2

Fig. 1 The MS16A.
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1 There is no lock-out period. Once the boost button is depressed,

the device delivers eight boosts and alarms. The infusion con-

tinues. If the button is released and depressed again, up to another

eight boosts will be delivered, and so on. Hence, there is a theoret-

ical risk of the whole syringe being delivered this way. However,

this risk can be minimized (see ‘Assembly’ below).

2 The dose of analgesic delivered by the boost is wholly inadequate

in relation to the recommended breakthrough pain rescue dose.

3 Drugs other than analgesics are usually present and bolus doses of

these should not be given.

4 The delivery of a bolus dose can cause pain at the injection site.

CONTINUOUS SUBCUTANEOUS INFUSIONS AND SYRINGE DRIVERS 3

The main important difference between the syringe drivers is that

the MS26 delivers at a rate set in millimeters per 24 hours, where-

as the MS16A delivers at a rate set in millimeters per hour. Note

that delivery is based on a length of liquid and not volume.

The differences

Fig. 2 The MS26.
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5 The overall duration of the infusion is reduced, causing problems

with renewal.

Indications
The use of CSCIs should not be considered the fourth step of the

World Health Organization (WHO) pain ladder; intractable pain is

not an indication. Additionally, use of the syringe driver should not

be reserved solely for use in a dying patient—a CSCI can be consid-

ered when other routes of administration are inappropriate.

◆ Oral:

■ nausea and vomiting

■ dysphagia

■ severe weakness/unconsciousness

■ patient request (e.g. a large number of tablets)

◆ Rectal:

■ diarrhoea

■ bowel obstruction

■ patient preference (particularly the British)

◆ Intravenous/intramuscular:

■ cachexia

■ fear

■ discomfort

Assembly
The length of liquid within the syringe, not the volume, determines

the rate of delivery with the syringe driver. The MS26 and MS16A

can deliver a maximum length of 60 mm over 24 hours. This allows

for greater flexibility in the choice of syringe (brand and size).

It is important to note that only Luer LokTM syringes should be

used. The maximum size of syringe that will fit on the driver is cur-

rently 35 ml. With this syringe size, a length of 60 mm equates to

approximately 25 ml. Hence, the largest volume of liquid that can 

be infused is approximately 25 ml. This is important when con-

sidering large doses of certain drugs, for example, glycopyrronium

(200 micrograms/ml) or midazolam (10 mg/2 ml).

THE SYRINGE DRIVER4
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Procedure

1 Fill the syringe with drugs and dilute the mixture to a maximum

length of 60 mm. Use the millimetre scale on the driver for

reference.

2 Prime the infusion line, if required.

3 Measure the length of barrel against the millimetre scale on the

syringe driver as shown in Fig. 3.

4 Set the delivery rate. This is derived by dividing the length of the

barrel by the required infusion time. Examples are shown in the

CONTINUOUS SUBCUTANEOUS INFUSIONS AND SYRINGE DRIVERS 5

A 20 ml syringe is the recommended minimum for several

reasons. Diluting the mixture to the maximum volume will

reduce both the risks of adverse site reactions and incompatibility.

In addition, the amount of drug lost in the infusion set will be

reduced. Finally, the risk of abuse of the driver, through inappro-

priate use of the boost button, could be reduced; if too much fluid

were to be forced through the driver, the occlusion alarm could

potentially sound and the driver would stop infusing.

Note

Fig. 3 Measuring the syringe.
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table below. Note the infusion time for the MS26 is calculated in

days; the infusion time for the MS16A is calculated in hours.

Note: For practical reasons, when the MS16A is used for a 12 or

24 hour infusion, the desired barrel length is 48 mm.

Confusion between the two drivers, in relation to rate setting,

has led to fatal errors. The MS26 is the easier of the two to use—

for infusions over a 24-hour period, the length of the barrel rep-

resents the infusion rate. The MS26 offers a greater degree of

flexibility in terms of volumes that can be infused since a longer

length of solution, hence volume, can be administered (60 mm

over 24 hours). For a 24-hour infusion, the maximum length for

the MS16A would be 48 mm due to the practical maximum rate

of 2 mm/h.

Risk management suggests the use of only one type of driver

per site, preferably the MS26. There should be a programme of

staff training and education within each unit using these devices.

Additionally, and where possible, the syringe and contents should

be regularly checked; an administration and checking record is

suggested (see Appendix 1).

However, the sole use of one driver is not always possible. In sit-

uations where both drivers are employed, it would be prudent to

fix the rate of infusion. For example, some centres that use both

devices specify that the length of liquid is always 48 mm. The rates

of infusion of both devices remain fixed at 48 mm/24 h (MS26)

and 2 mm/h (MS16A).

5 The syringe is then attached to the driver as shown in Fig. 4.

6 The battery is then inserted. An audible alarm sounds. This is the

noise the device makes when:

◆ The infusion has ended

◆ The line is blocked

Driver Length of barrel Duration of Infusion Rate of Infusion

MS26 60 mm 24 hours (1 day) 60 mm/24 hours

48 mm 12 hours (0.5 days) 96 mm/24 hours

MS16A 48 mm 24 hours 2 mm/hour

48 mm 12 hours 4 mm/hour

THE SYRINGE DRIVER6
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◆ The start/boost button is depressed for 10 seconds (MS26)

◆ The start/test button is held down for 5 seconds (MS16A)

7 Press the start button to silence the alarm and to activate the driv-

er. If the light on the front of the driver does not flash (MS26:
every 25 seconds; MS16A: every second), replace the battery. If,

during the infusion, the light stops flashing, then the battery is

almost depleted. However, the remaining contents in the syringe

will be delivered, providing the duration of infusion does not

exceed 24 hours. The battery can be replaced during the next

assembly.

8 Finally, the clear plastic protective cover (as shown in Fig. 1)

should be placed over the driver. At the time of writing, SIMS

Graseby has developed a security device for these drivers (see

Fig. 5). This ‘lockbox’ prevents accidental or intentional activation

of the boost button and prevents tampering with the rate control.

In the UK, however, such a device has not previously been thought

necessary.

9 An alkaline 9 V battery, as recommended by SIMS Graseby,

should be able to deliver 50 daily infusions.

CONTINUOUS SUBCUTANEOUS INFUSIONS AND SYRINGE DRIVERS 7

Fig. 4 Setting up the driver.

TSD-01(1-10)  12/31/01  6:24 PM  Page 7



Siting the CSCI
The siting of the CSCI has implications for the patient. If the patient

is ambulatory, then the chest or abdomen are the preferred sites.

Previously, the upper aspect of the arm was considered first choice.

However, movement of the arm may lead to the development of

problems such as bruising. If the patient is distressed, the placement

of the CSCI around the scapula will reduce the likelihood of the

patient accidentally removing it. Occasionally, the thigh may be used.

Frequently asked questions
1 What diluent should be used to dilute drug mixtures?

In most cases, the diluent used should be water for injections. This is

chosen for stability and solubility reasons. However, some mixtures

need to be diluted with sodium chloride 0.9%; for example, mixtures

containing methadone (see p. 24). Occasionally, dextrose 5% in

water has been used. Chapters 2 and 4 describe, where applicable, the

diluents that can be used.

2 When should the syringe driver be started?

When converting a patient from a modified release (m/r) prep-

aration of an oral opioid (e.g. morphine, hydromorphone or oxy-

codone) to the syringe driver, there is no need for a crossover period;

the driver may be started at the time of the next dose. For practical

purposes, this is often the best method. However, in order to achieve

THE SYRINGE DRIVER8

Fig. 5 SIMS Graseby MS Driver Lockbox

TSD-01(1-10)  12/31/01  6:24 PM  Page 8



or maintain adequate analgesia, it may be necessary to administer a

suitable ‘rescue’ dose of subcutaneous opioid. Note that some centres

will start the CSCI some 4 hours before the next oral dose was due.

If a CSCI is required for a patient on transdermal fentanyl, it is cur-

rently considered best practice to leave this in situ. Refer to Chapter 3

for further details.

3 When should the CSCI be stopped if oral treatment is to
continue?

The CSCI should be stopped as soon as the oral m/r dose of opioid is

given. No crossover period is necessary since the m/r preparations

provide an ‘immediate’ release dose.

4 What is the usual number of drugs that can be mixed
together?

Before mixing drugs together, it is important to check for stability

information. This book has an extensive list of mixtures in Chapter 4;

other sources of information include your local Medicines Informa-

tion Centre (UK) or the Internet (e.g. www.palliativedrugs.com).

It is common to see at least two or three drugs mixed in the same

syringe; occasionally four may be required. In fact, most of the symp-

toms encountered at the end of life can be controlled effectively by

the use of only four drugs:

◆ Diamorphine (or morphine/hydromorphone)

◆ Midazolam

◆ Glycopyrronium (or hyoscine hydrobromide)

◆ Cyclizine

These drugs have been shown to be physically compatible at usual

concentrations. (Refer to cyclizine and diamorphine monographs in

Chapter 2 for known incompatibility issues.)

5 What can be done to minimize stability problems?

The mixture should be diluted to the maximum volume. The infu-

sion should be delivered over a maximum time of 24 hours because

chemical stability cannot be assured after this time. To further reduce

the risk of incompatibility, the contents of the syringe driver and

giving set should be protected from direct sunlight (especially mix-

tures containing levomepromazine). Temperature can also affect the

CONTINUOUS SUBCUTANEOUS INFUSIONS AND SYRINGE DRIVERS 9

TSD-01(1-10)  12/31/01  6:24 PM  Page 9



stability of mixtures. Simple measures, such as ensuring the driver is

placed on top of bed covers, rather than in them, can reduce the

effects of temperature.

Certain incompatible mixtures are known to be dependent upon

concentration (e.g. cyclizine and hyoscine butylbromide). The risk of

crystallization or precipitation may be overcome by using more

dilute 12-hourly infusions. However, to ensure that the rate setting is

correct, consult a palliative care specialist in this situation.

6 What can be done do reduce site irritation?

Site irritation can occur with several drugs, such as cyclizine, levome-

promazine, methadone and promethazine. In addition, patients may

occasionally be allergic to the nickel needles. Site irritation can be

reduced in several ways:

1 Dilute the mixture as much as practical; use a 12-hourly infusion

rate if necessary; use saline 0.9% if applicable.

2 Hyaluronidase 1500 units can be injected into the site prior to the

infusion if irritation is problematical. This needs to be done once

per site only, not daily. Do not inject into an already inflamed site

and do not mix in the syringe because degradation of

hyaluronidase may occur over the 24 hours.

3 Although chemical evidence is lacking, clinical observations sug-

gest 1 mg of dexamethasone added to the syringe may reduce site

irritation, without affecting expected response. However, this may

not always be practical since dexamethasone does render many

mixtures incompatible (see Chapter 4).

4 Use of a Teflon or Vialon cannula may be useful in patients suf-

fering excessive site irritation.

6 What can be done if a syringe driver is unavailable?

This is a fairly common problem encountered in hospitals in the UK.

As a short-term measure, CSCIs can be administered by utilizing

other syringe pumps, with the solution in the syringe being diluted to

a suitable volume (e.g. 48 ml). These devices usually deliver at a rate

of millilitres per hour. Alternatively, a butterfly needle may be sited

subcutaneously and bolus injections can be given, as necessary, to

cover the period until a driver becomes available. It would be wise to

check with a palliative care specialist before proceeding.

THE SYRINGE DRIVER10
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Introduction
During the last few years, it has become evident that a greater 

number of drugs are being administered by a continuous sub-

cutaneous infusion (CSCI). The majority of these drugs (Table 1) are 

unlicensed for subcutaneous use, although most pharmaceutical

companies will be aware that it occurs.

Most drug combinations used in palliative care form clear, colour-

less solutions that are free from precipitation or crystallization. This

does not confirm stability because invisible chemical reactions may

occur. For example, dexamethasone and glycopyrronium mix to

form a clear, colourless solution that is free from precipitation.

However, an unseen chemical reaction occurs and the effectiveness of

the combination may be reduced considerably.

One of the most useful predictors of drug compatibility is pH.

This can affect the solubility of drugs and chemical stability of the

mixture. The majority of drugs given by CSCI are acidic, with only

dexamethasone, diclofenac, ketorolac and phenobarbital being

alkaline. Consequently, combinations involving these drugs tend to

be incompatible and separate infusions are usually recommended.

The pH values of individual drugs are included in the following

sections. There are, however, several other factors that can affect the

stability of drug mixtures, for example concentration, temperature

and exposure to sunlight.

Opioid analgesics
There are several opioid analgesics that can be administered via a

CSCI. One of the commonly encountered problems involves the con-

THE SYRINGE DRIVER12

Table 1 Drugs that can be given by continuous subcutaneous infusion

Alfentanil

Clonazepam

Cyclizine

Dexamethasone

Diamorphine

Diclofenac

Dihydrocodeine

Dimenhydrinate

Fentanyl

Glycopyrronium

Haloperidol

Hydromorphone

Hyoscine 
Butylbromide

Hyoscine 
Hydrobromide

Ketamine

Ketorolac

Levomepromazine

Methadone

Metoclopramide

Midazolam

Morphine

Octreotide

Ondansetron

Phenobarbital

Promethazine

Ranitidine

Tramadol
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version of one opioid to another, for example, oral hydromorphone

to subcutaneous diamorphine. Table 2 provides conversion factors

from several different opioids and routes to subcutaneous diamor-

phine.(1–6, 38,42,64)

DRUG INFORMATION 13

Important note Equianalgesic doses are difficult to ascertain due

to wide interpatient variations. Initial dose conversions should be

conservative; it is preferable to under-dose the patient and use res-

cue medication for any shortfalls.

Table 2 Opioid conversion factors

Opioid Conversion factor to 
(dose in milligrams) subcutaneous diamorphine*

(in milligrams)

Alfentanil (parenteral) 10

Buprenorphine (oral) 16.7

Codeine (oral) 0.04

Diamorphine (oral) 0.33

Dihydrocodeine (oral) 0.04

Dihydrocodeine (subcutaneous) 0.15

Dipipanone (oral) 0.17

Fentanyl (parenteral) 30–50

Fentanyl (72 hour transdermal dose) 16.7 (for 24 hour dose equivalent)

Hydromorphone (oral) 2.5

Hydromorphone (parenteral) 5–6.6

Methadone (oral) † (CSCI methadone preferred)

Morphine (oral) 0.33

Morphine (parenteral) 0.66–1.0

Oxycodone (oral) 0.66

Tramadol (oral and parenteral) 0.08

* Multiply the opioid dose (mg) by the conversion factor to give the equivalent subcutaneous
diamorphine dose (mg).
e.g. Fentanyl ‘25’ patch
= 25 µg/hour ¥ 72
= 1.8 mg fentanyl over 72 hours
= 1.8mg ¥ 16.7
= 30mg diamorphine daily

† Methadone has a prolonged half-life that can result in accumulation with repeated doses. A
palliative care or pain specialist should be consulted.
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Diamorphine

Usual dose: There is no maximum dose of diamorphine in palliative

care. A suitable starting dose via CSCI for an opioid-naïve patient

would be 10 mg diamorphine. For patients with daily uncontrolled

pain, the daily dose may be increased by 30–50%. Rescue doses for

breakthrough pain should be prescribed and are calculated to be

one-sixth of the total daily dose.

Preparations: 5 mg, 10 mg, 30 mg, 100 mg, 500 mg (UK).

Diluent: Dilute with water for injections. Saline 0.9% is not

appropriate in most cases; avoid unless palliative care specialist states

otherwise.

pH: 2.5–6.0. However, diamorphine is most stable within the pH

range of 3.8–4.4 and with degradation increasing at neutral or basic

pH values.(7) If diluted with saline 0.9%, the pH must remain below

6 in order for diamorphine to remain in solution.(8)

Information: Diamorphine is a derivative of morphine. In vivo, fol-

lowing subcutaneous injection, diamorphine is rapidly absorbed and

converted to the active metabolite, 6-monoacetylmorphine. This

metabolite is then slowly converted to morphine.

Following oral administration, diamorphine undergoes extensive

first-pass metabolism to morphine. Both diamorphine and 6-

monoacetylmorphine are more lipid soluble than morphine and

consequently cross the blood–brain barrier more readily. Hence,

diamorphine and morphine show similar oral potencies, but differ-

ent parenteral values.(9)

The major excretory products of diamorphine metabolism are

morphine-3-glucuronide (M3G, the principal metabolite) and 

morphine-6-glucuronide (M6G). Both M6G and M3G are renally

excreted. Consequently, patients in renal failure are at a greater risk of

developing diamorphine (or morphine) toxicity.(54) The adverse

effects such as nausea, vomiting, drowsiness and respiratory depres-

sion have been attributed to accumulation of M6G. Similarly, adverse

THE SYRINGE DRIVER14
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effects such as myoclonus, hyperalgesia and agitation have been

attributed to the accumulation of M3G.(10) However, the exact phar-

macological implications of these metabolites remain unknown.

Accumulation of diamorphine metabolites can pose problems,

particularly as this is likely to occur as the patient’s condition deteri-

orates and where any signs of diamorphine toxicity may be confused

with general deterioration. The use of an opioid that is not renally

excreted, or is metabolized to inactive compounds, would be more

suitable, for example alfentanil. However, an empirical dose reduc-

tion of diamorphine of 30–50% may provide adequate analgesia,

without the development of toxic effects.

Diamorphine is the opiate of choice in the UK for subcutaneous

use due to its high solubility (1 g dissolves in 1.6 ml water compared

with 1 g of morphine sulphate in 21 ml of water). The initial dose

depends upon the patient’s current opioid requirements. Approx-

imate opioid equivalents are shown in Table 2. Note that there is great

variation in the literature concerning equianalgesic doses.

Diamorphine hydrochloride and cyclizine lactate mixtures are

chemically and physically stable in water for injections up to con-

centrations of 20 mg/ml over 24 hours. If the diamorphine con-

centration exceeds 20 mg/ml, crystallization may occur unless the

concentration of cyclizine is no greater than 10 mg/ml. Similarly, if

the concentration of cyclizine exceeds 20 mg/ml, crystallization may

occur unless the concentration of diamorphine is no greater than

15 mg/ml.(11)

Diamorphine has also been shown to be physically and chemically

stable with various concentrations of haloperidol, hyoscine butyl-

bromide, hyoscine hydrobromide, metoclopramide, midazolam,

octreotide and ondansetron.(12–16) Diamorphine and ketorolac 

mixtures in saline 0.9% have been shown to be physically com-

patible.(17) Finally, information within this book shows that diamor-

phine is physically compatible with clonazepam, dexamethasone,

glycopyrronium and levomepromazine. See Chapter 4 for multiple

drug compatibility data.
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Morphine sulphate

Usual dose: There is no maximum dose of morphine in palliative

care. A suitable starting dose via CSCI for an opioid-naïve patient

would be 10–20 mg daily. If pain is uncontrolled, the dose can be

increased by 30–50%. Rescue doses must be available for break-

through pain and are calculated as one-sixth of the total daily dose.

Preparations: 10 mg/ml, 15 mg/ml, 20 mg/ml, 30 mg/ml (UK).

Diluent: Dilute with water for injections, or dextrose 5% in water.

Saline 0.9% is not appropriate in most cases—avoid unless palliative

care specialist states otherwise.

pH: 2.5–6.5. As with diamorphine, degradation increases at neutral

or basic pH values.

Information: Orally, it is the opiate of choice for the treatment of

moderate to severe cancer pain. Morphine is not widely administered

in the UK via CSCI because of the availability of diamorphine.

Nevertheless, where problems with the supply of diamorphine exist,

morphine sulphate is an acceptable alternative. Morphine sulphate is

used extensively in other areas of the world.

After subcutaneous injection, morphine is well absorbed and is

predominantly metabolized in the liver to M3G (the principal

metabolite) and M6G. The actual clinical implications of M6G and

M3G have yet to be elucidated. However, it is believed that M6G is

pharmacologically active and is more potent than morphine at the
�-receptor.(10) The major metabolite, M3G, is apparently devoid of

analgesic activity and it has been suggested that it may actually 

antagonize the analgesic efficacy of morphine.(18)

Both M6G and M3G are renally excreted. Consequently, patients in

renal failure are at a greater risk of developing morphine toxicity.(54)

The adverse effects such as nausea, vomiting, drowsiness and res-

THE SYRINGE DRIVER16

TSD-02(11-58)  12/31/01  6:30 PM  Page 16



piratory depression have been attributed to the accumulation of

M6G. Similarly, adverse effects such as myoclonus, hyperalgesia 

and agitation have been attributed to the accumulation of

M3G.(10)

Accumulation of morphine metabolites can pose problems, partic-

ularly as this is likely to occur as the patient’s condition deteriorates

and where any signs of morphine toxicity may be confused with

general deterioration. The use of an opioid that is not renally ex-

creted, or is metabolized to inactive compounds, would be more suit-

able, for example alfentanil. However, an empirical dose reduction of

morphine of 30–50% may provide adequate analgesia, without the

development of toxic effects.

Subcutaneous morphine is considered to be 2–3 times as potent as

oral morphine.(5,6,19) A range is stated because much of the analgesic

activity of morphine is believed to be due to production of M6G,(20)

a factor that varies between patients. Intravenous morphine is con-

sidered to be equipotent to subcutaneous morphine.(21) When con-

verting from oral morphine to subcutaneous diamorphine, a ratio of

3 : 1 is commonly used.(1) The equianalgesic ratio for subcutaneous

diamorphine to morphine is difficult to predict from the literature.

Values suggested range from 1 : 1 to 2 : 3.

Morphine sulphate has been shown to be chemically and physical-

ly compatible with hyoscine hydrobromide, metoclopramide, mida-

zolam and ondansetron.(22–24) Morphine sulphate has also been

shown to be physically compatible with clonazepam, dexametha-

sone, dimenhydrinate, glycopyrronium, haloperidol (diluted with

dextrose 5%), ketamine, ketorolac, levomepromazine, promethazine

and ranitidine.(22,25,26) See Chapter 4 for multiple drug compatibility

data.
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Alfentanil

To be used only on the recommendation of a palliative care
specialist

Usual dose: There is no maximum dose of alfentanil in palliative

care. The initial dose depends upon the patient’s previous opioid

treatment (see Table 2 for diamorphine equivalents). For opioid-

naïve patients, a suitable starting dose via CSCI would be 0.5–1 mg

over 24 hours. If pain is uncontrolled, the dose can be increased by

30–50%. Rescue doses can be given for breakthrough pain. The opti-

mum dosing schedule for breakthrough pain is presently unknown.

Alfential has a very short duration of action and analgesia from a

bolus dose may last for just 15-20 minutes. It is suggested that one

sixth of the total daily dose is given every 2–3 hours. If more than

three consecutive rescue doses are given for breakthrough pain at

anytime the total daily dose should be increased by 30%. The net

effect of this will be rapid titration of alfentanil which may necessi-

tate two or more changes to the CSCI during a 24 hour period.

Preparations: 1 mg/2 ml; 5 mg/10 ml; 5 mg/ml.

Diluent: Dilute with water for injections or dextrose 5% in water.

Saline 0.9% is not appropriate in most cases; avoid unless palliative

care specialist states otherwise.

pH: 4.0–6.0.

Information: Alfentanil is a synthetic opioid, with strong agonist

activity at �- and k-opiate receptors. It is chemically related to fen-

tanyl and is more lipophilic than morphine. Alfentanil is a suitable

alternative to diamorphine for use in a CSCI, particularly in patients

with renal failure. It is routinely used in surgical procedures as an

analgesic and adjunct to general anaesthetics. Alfentanil is approxi-

mately 10 times as potent as diamorphine (given subcutaneously)(3)

and one-quarter as potent as fentanyl.(27)

Alfentanil is extensively metabolized in the liver to inactive com-

pounds, with a mean elimination half-life of 90 minutes. The effects

of coexisting liver disease may necessitate an empirical dosage

reduction in order to avoid symptoms of opioid toxicity. A dosage
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reduction in obese patients may also be required. Dosage adjust-

ments are usually not required in renal failure.(28,29)

One study(30) suggests that tolerance to the analgesic efficacy of

alfentanil may develop relatively rapidly, which would limit its use in

chronic treatment. However, a more recent study provided no evid-

ence of tolerance to opioids.(31) Further work needs to be performed

to determine the significance and incidence of this potential problem

for all the opioids.

Alfentanil appears to be physically stable with most drugs used in

the syringe driver (see Chapter 4) except cyclizine. As with diamor-

phine, the hydrochloride salt of alfentanil can cause crystallization

with cyclizine as concentrations increase. Any mixtures with cyclizine

should be diluted with water for injections and closely checked for

signs of crystallization. Alfentanil has been shown to be physically

and chemically compatible with midazolam(32) and ondansetron

under stated conditions in saline 0.9%.(23)

Erythromycin and ketoconazole may increase alfentanil 

concentrations.
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Dihydrocodeine

To be used only on the recommendation of a palliative care special-
ist. Note the injection is a controlled substance in the UK.

Usual dose: There is no maximum dose of dihydrocodeine in pallia-

tive care. Dihydrocodeine may be encountered via CSCI for use in

patients with brain tumours. Breakthrough doses are calculated as a

sixth of the total daily dose, although consideration should be given

to the strength of preparation available.

Preparations: 50 mg/ml. Note that parenteral dihydrocodeine is a

controlled drug in the UK.

Diluent: Dilute with water for injections. Saline 0.9% is not appro-

priate in most cases; avoid unless a palliative care specialist states

otherwise.

pH: 3.0–4.5

Information: Dihydrocodeine is an analogue of codeine with weak

opioid analgesic activity. There is no dose equivalence available

between subcutaneous dihydrocodeine and diamorphine. Sub-

cutaneous dihydrocodeine is approximately twice as potent as sub-

cutaneous codeine(33) and 120 mg of intramuscular codeine is

equivalent to 10 mg of intramuscular morphine.(34) Therefore, a

conversion factor of 0.15 for subcutaneous dihydrocodeine to

diamorphine appears reasonable (60 mg dihydrocodeine = 10 mg

morphine = 6.6–10 mg diamorphine).

Dihydrocodeine is not usually given via CSCI, although its use has

been reported in certain centres. It is reported to be stable with

haloperidol and midazolam.(35)
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Fentanyl

To be used only on the recommendation of a palliative care specialist.

Usual dose: There is no maximum dose of fentanyl in palliative care.

Preparations: 500 micrograms/10 ml; 100 micrograms/2 ml.

Diluent: Dilute with water for injections (for use with a syringe 

driver). Dextrose 5% in water may also be used.

pH: 4.0–7.5

Information: Fentanyl is unlikely to be administered via a CSCI

using the syringe driver because the volumes involved are too great.

There have, however, been several case reports documenting the

efficacy of fentanyl infusions in cancer patients who were unable to

tolerate morphine.(36–38)

Fentanyl is a synthetic opioid, chemically related to pethidine, with

an action primarily at the �-receptor. It is 50–100 times more 

potent than morphine and approximately four times as potent as

alfentanil.(39) The main route of elimination is hepatic metabolism to

inactive compounds, which are mainly excreted in the urine.

Coexisting liver disease should not normally necessitate a change in

dose;(9) however, an empirical dosage reduction may be required

because fentanyl is extensively metabolized.

The metabolites of fentanyl are non-toxic and inactive. The use of

fentanyl in patients with renal failure has not been associated with

problems. Fentanyl could, therefore, be considered suitable for use in

patients with low opioid requirements who are unable to tolerate

diamorphine (or morphine), e.g. patients with renal failure where a

dosage reduction of diamorphine does not produce the desired effect. It

is, however, more expensive than diamorphine.

Equianalgesic ratios are difficult to determine. However, 10 mg of

morphine is stated to be approximately equivalent to 150–200 micro-

grams of fentanyl in patients who had previously received opioids.(38,42)

Therefore, when converting from subcutaneous diamorphine to fen-

tanyl, an equianalgesic factor of 0.02–0.03 should be used.

Fentanyl citrate has been shown to be stable, under stated con-

ditions, with dexamethasone, haloperidol, hyoscine butylbromide,

ketorolac, levomepromazine, metoclopramide, midazolam and

ondansetron.(15,26,40,41)
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Hydromorphone

To be used only on the recommendation of a palliative care specialist.

Usual dose: There is no maximum dose of hydromorphone in pallia-

tive care. As with diamorphine, if pain is uncontrolled, the dose can

be increased by 30–50%. Rescue doses should be available for break-

through pain and are calculated as one-sixth of the total daily dose.

Preparations: 10 mg/ml, 20 mg/ml, 50 mg/ml.

Diluent: Dilute with water for injections (for use with a syringe driv-

er). Dextrose 5% in water may also be used.

pH: 4.0–5.5.

Information: Hydromorphone is a semisynthetic derivative of mor-

phine, with full opioid agonist properties. It is more soluble and

potent than morphine and is particularly useful in countries where

diamorphine is unavailable. This is ideal for CSCI, where small vol-

umes are essential. Hydromorphone is therefore recommended for

use in patients unable to tolerate morphine (outside the UK) or, in

the absence of diamorphine, where large doses of morphine are

involved. In the UK, hydromorphone injection is currently unavail-

able, except through ‘special order’ manufacturer, Martindale

Pharmaceuticals Ltd in concentrations of 10 mg/ml, 20 mg/ml and

50 mg/ml. It should only be used via CSCI if diamorphine or alfen-

tanil are considered inappropriate.

The adverse effect profile is similar to morphine. However, since

the dose-limiting adverse effects of morphine may be due to the

accumulation of the metabolites M6G and M3G,(10) problems such

as nausea, vomiting and constipation may be less severe with hydro-

morphone.(43)

The main metabolite is hydromorphone-3-glucuronide, which is

similar in structure to the morphine equivalent and is also renally

excreted. If this metabolite accumulates, for example in patients with

renal failure, symptoms such as neuroexcitation or hyperalgesia may

occur.(44–46) However, a recent study suggests that hydromorphone is

a safe and effective opioid in patients with renal failure.(47) Further

work is necessary to determine the importance of this metabolite.
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Experience of hydromorphone administration via CSCI is mainly

limited to reports from Canada and the USA.(48–51) There is great

variation in the literature concerning equianalgesia with hydromor-

phone. The oral to subcutaneous hydromorphone potency ratio

ranges from 2.5 : 1 to 5 : 1. Subcutaneous hydromorphone is stated to

be 15–20 times more potent than oral morphine.(5,6) It therefore fol-

lows that the equianalgesic ratio for subcutaneous hydromorphone

to morphine is 1 : 7.5 to 1 : 10 and for diamorphine 1 : 5 to 1 : 6.6.

Hydromorphone has been shown to be physically and chemically

stable with dimenhydrinate(52) and dexamethasone,(53) although this

is concentration dependent in the latter case. Hydromorphone is

chemically incompatible with hyaluronidase.(55)

Studies have shown hydromorphone to be physically stable 

with glycopyrronium, haloperidol, hyoscine hydrobromide, ketoro-

lac, levomepromazine, metoclopramide, midazolam and pheno-

barbital.(26,56,57) See Chapter 4 for multiple drug compatibility data.
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Methadone

To be initiated only in specialist palliative care centres.

Usual dose: There is no maximum dose of methadone. A CSCI must

not be started in a methadone-naïve patient, unless under expert

supervision. The dose depends upon the patient’s previous oral

methadone dose. Providing the patient has been successfully titrated

with oral methadone, the total daily subcutaneous dose is estimated

to be 50% of the oral.(58) This can be given as a CSCI. Rescue doses

for breakthrough pain are calculated as one-sixth of the total daily

dose and are given no more frequently than every 3 hours. If two or

more rescue doses are required, the total daily dose should be

increased by 30%.

Preparations: 10 mg/ml, 20 mg/2 ml, 35 mg/3.5 ml, 50 mg/5 ml.

Diluent: Methadone should be diluted maximally in the syringe with

saline 0.9%, although some centres use water or dextrose 5% in

water.

pH: 4.5–7.0.

Information: Methadone is a synthetic opioid agonist with greater

affinity than morphine for both d- and �-receptors. In addition,

methadone exhibits non-competitive N-methyl-D-aspartate (NMDA)

antagonist activity that may explain its suggested benefit in neuro-

pathic pain.(58) It is readily absorbed following subcutaneous injec-

tion and is metabolized in the liver to inactive compounds that are

excreted in bile and urine.

Hepatic impairment does not unduly affect methadone metabo-

lism and dosage adjustments should not be necessary in stable dis-

ease states, although acute changes in hepatic function will require

dosage adjustments. Dosage adjustments are not required for

patients in renal failure, which allows methadone to be a suitable

choice for use in patients who are unable to tolerate morphine.(9)

Methadone has a high bioavailability and very long elimination

half-life of over 30 hours. This extremely long half-life shows 

wide interpatient variation and accumulation can occur with con-

tinuous use. Consequently, the dose of methadone is highly individ-

ualized.(59)
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Methadone can cause severe irritation at the site of the infusion.

Several methods for overcoming this problem have been suggest-

ed.(60,61) However, the following is recommended:

1 Usual diluent is saline 0.9%; dextrose 5% in water is occasionally

used. In cases where local toxicity presents a problem and the

mixture is believed to be hypertonic, water may be the best

diluent.

2 Rotate the site every 2 days.

3 Some centres both in the UK and abroad recommend the use of

1 mg dexamethasone to be added to the syringe. This appears to

attenuate local toxicity and the mixture appears to be physically

stable (and the expected clinical outcome is observed). However,

if other drugs are to be added to the syringe (such as glycopyrro-

nium), dexamethasone can cause compatibility problems. In this

case, inject the dexamethasone directly into the infusion site and

flush with a small volume of water (e.g. 0.5 ml).

4 Hyaluronidase is an alternative to dexamethasone. It is used at a

dose of 1500 units per site in patients experiencing local toxicity

with methadone. Hyaluronidase must not be added to the syringe

because it degrades over the 24-hour infusion period. It is inject-

ed directly into the site, prior to the infusion, via the butterfly

needle and giving set. It should not be injected directly into an

inflamed site.

Methadone has been shown to be physically compatible with

dexamethasone, haloperidol, hyoscine butylbromide, ketorolac, levo-

mepromazine, metoclopramide and midazolam.(26)

Carbamazepine, phenobarbital, phenytoin and rifampicin may

reduce the effect of methadone; cimetidine, fluoxetine and mono-
amine oxidase inhibitors may increase the toxicity of methadone, so

concomitant use should be avoided. Methadone may increase

zidovudine levels.
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Tramadol

To be used only on the recommendation of a palliative care 
specialist.

Usual dose: 200–600 mg over 24 hours; doses above 600 mg should

be used cautiously. Breakthrough doses are calculated as one-sixth of

the total daily dose.

Preparations: 100 mg/2 ml.

Diluent: Water for injections. Saline 0.9% and dextrose 5% in water

may also be used.

pH: 6.0–6.8

Information: Tramadol is a synthetic compound that shows a weak

affinity for the �-receptor. The mode of action of tramadol is not

completely understood, particularly since it has such weak opioid

agonist activity. However, tramadol does inhibit the reuptake of

noradrenaline and promotes the release of serotonin. Consequently,

the analgesia produced by tramadol may involve the spinal modula-

tion of pain through the activation of postsynaptic �2-receptors.(62)

Tramadol is metabolized in the liver to form various metabolites;

only one is pharmacologically active. The M1 metabolite has a

greater affinity for the �-receptor than tramadol. However, serum

concentrations of M1 are no greater than 25%. Approximately 90%

of tramadol and its metabolites are renally excreted. In moderate

renal or hepatic impairment, the total daily dose should be halved.(63)

Tramadol is rarely administered via CSCI. Occasionally, however,

patients may have obtained benefit from oral administration. It is in

this group that tramadol via CSCI could be considered, especially if

it has been used to treat bone pain. Equianalgesic ratios between

subcutaneous tramadol and diamorphine do not exist. However,

parenteral tramadol is stated to be approximately one-eighth as

potent as parenteral morphine.(64) Hence a conversion ratio of

12.5 : 1 is suggested.
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Clonazepam

Usual dose: 1–4 mg ov er 24 hours. Doses up to 8 mg can be used to

treat terminal agitation. Clonazepam has a long half-life and may be

given as a stat subcutaneous injection, rather than CSCI.

Diluent: Water for injections.

Preparations: 1 mg/ml in solvent with 1 ml water for injections to be

added.

pH: 3.4–4.3.

Information: Clonazepam is a benzodiazepine derivative with

antiepileptic properties. It is extensively metabolized in the liver to

possibly weakly acting metabolites.(9) Clonazepam has several uses in

palliative care:

● Neuropathic pain

● Terminal agitation

● Anxiety

● Myoclonus

● Seizures

● Intractable hiccup

Occasionally, a patient with neuropathic pain may require a

syringe driver towards the end of life. Most recognized adjuvant anal-

gesia cannot be given via CSCI. If left untreated, the neuropathic pain

could manifest as terminal restlessness. Clonazepam can be used

both orally and subcutaneously for the treatment of neuropathic

pain. However, there are no randomized trials supporting the use of

clonazepam in neuropathic pain or for administration via CSCI.

Nonetheless, it is an accepted treatment in several centres and there

are anecdotal reports in the literature.(65–68)

Clonazepam is an alternative to midazolam, but should be reserved

for the treatment of terminal restlessness associated with a previous

history of neuropathic pain, or where the volume of injection associ-

ated with midazolam is too great.
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It has been shown that sorption into PVC infusion sets occurs with

clonazepam injection.(69,70) The clinical significance of this effect is

yet to be determined, although one study (69) suggests that this should

be of little significance.

Reports suggest that clonazepam is physically compatible with

haloperidol, hyoscine hydrobromide and morphine sulphate.(40,68) In

addition, this book shows that clonazepam is physically stable with

alfentanil, diamorphine, dexamethasone, glycopyrronium and

methadone. See Chapter 4 for multiple drug compatibility data.

The use of drugs such as phenobarbital or carbamazepine may

reduce the efficacy of clonazepam. The main adverse effect of

clonazepam is drowsiness.
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Cyclizine

Usual dose: 100–150 mg over 24 hours.

Diluent: Water for injections. Saline 0.9% must not be used.

Preparations: 50 mg/ml.

pH: 3.3–3.7.

Information: Cyclizine is an antihistamine with additional anti-

muscarinic activity. It is metabolized in the liver to a relatively

inactive metabolite.(9) It should be used with caution in patients 

with glaucoma, although this is not a contraindication for patients

with advanced disease.

Cyclizine is a useful antiemetic if the cause of nausea or vomiting is

due to stimulation of the vomiting centre (e.g. by radiotherapy to the

head and neck, raised intracranial pressure) or vagus nerve (e.g.

bowel obstruction with colic). It is also useful if nausea and vomiting

is worse on movement.

This drug is implicated in many compatibility problems. Cyclizine

may crystallise as the concentration of chloride ions increase or if the

solution pH is greater than 6.8.(22) There is a theoretical risk of

precipitation with drugs that are formulated in a solution containing

chloride ions. Such drugs include alfentanil, diamorphine, ketamine,

levomepromazine, metoclopramide, midazolam and ondansetron.

In addition, there are known concentration-dependent compatibility

issues with alfentanil, diamorphine, hyoscine butylbromide and

metoclopramide.

Cyclizine lactate and diamorphine hydrochloride mixtures are

chemically and physically stable in water for injections up to con-

centrations of 20 mg/ml over 24 hours. If the diamorphine con-

centration exceeds 20 mg/ml, crystallization may occur unless the

concentration of cyclizine is no greater than 10 mg/ml. Similarly, if

the concentration of cyclizine exceeds 20 mg/ml, crystallization may

occur unless the concentration of diamorphine is no greater than

15 mg/ml.(11) Cyclizine forms a precipitate immediately when mixed

with dexamethasone. See Chapter 4 for multiple drug compatibility

data.
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Adverse effects include drowsiness, dry mouth, urinary retention

and restlessness. These are more common with higher doses. Rarely,

aggravation of severe heart failure may occur and extrapyramidal

reactions have also been reported. Cyclizine may occasionally cause

irritation at the injection site.
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Dexamethasone

Use with caution if a patient has a systemic infection or has had
recent surgery.

Usual dose: 4–16 mg over 24 hours. Dexamethasone has a long half-

life and therefore need only be given once daily, preferably in the

morning. Most patients should be able to tolerate a single dose, but if

central nervous system (CNS) disturbances occur, or if high doses

are involved, dexamethasone should be given in divided doses or as a

continuous infusion.

Diluent: Water for injections. May also be given in dextrose 5% in

water, or in saline 0.9%.

Preparations: 8 mg/2 ml.

pH: Dexamethasone is formulated as the sodium phosphate salt.

This has a pH from 7 to 8.5.

Information: Dexamethasone has several applications in palliative

care, for example:

● Nausea and vomiting (due to intestinal obstruction or raised

intracranial pressure).

● Raised intracranial pressure (caused by cerebral tumours, with

symptoms of headache, nausea and vomiting, blurred vision and

confusion).

● Breathlessness (secondary to tumour-induced airways obstruc-

tion).

● Pain (caused by nerve compression).

● Anorexia/cachexia (corticosteroids stimulate appetite).

Adverse effects include insomnia, delirium, restlessness and

myopathy. Blood glucose levels can be raised, an effect not just limit-

ed to diabetic patients. Gastroprotective drugs should be considered

if high doses are being used, or if a non-steroidal anti-inflammatory

drug (NSAID) is co-prescribed (a proton pump inhibitor only).

Dexamethasone shows concentration-dependent physical and

chemical compatibility with hydromorphone and ondansetron.(53,71)
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Glycopyrronium chemically interacts with dexamethasone but no

precipitate forms.(56) Therefore this combination must be avoided.

Dexamethasone sodium phosphate is alkaline, so it is very likely to be

incompatible with acidic solutions. Precipitation has occurred when

mixed with cyclizine alone, haloperidol alone, and levomepromazine

alone (see Chapter 4). Note that precipitation or lack of clinical

efficacy has not been seen when diamorphine is included in mixtures

containing dexamethasone and haloperidol or dexamethasone and

cyclizine.

As much diluent as possible should be added to the mixture before
the addition of dexamethasone. There may be transient turbidity

with some mixtures, but a clear solution appears soon after. This only

indicates a physical incompatibility if the turbidity remains.

Dexamethasone serum levels are reduced by carbamazepine,

phenobarbitone and phenytoin. Higher doses may be necessary to

successfully treat patients receiving these antiepileptics.
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Diclofenac

To be used only on the recommendation of a palliative care
specialist. Unless benefits outweigh risks, diclofenac must not be
used if there is a history of recent peptic ulceration, gastrointestinal
bleeding or hypersensitivity to aspirin or other NSAIDs.

Usual dose: 150 mg daily.

Diluent: Saline 0.9%. Must be given via a separate CSCI.

Preparations: 75 mg/3 ml.

pH: 7.8–9.0.

Information:
Diclofenac is currently one of two NSAID drugs that may be given

via a CSCI. It must be used with caution in patients with renal

impairment, although this is not an absolute contraindication in ter-

minally ill patients.

NSAIDs are often used for the treatment of bone pain. Diclofenac

is also a useful analgesic for biliary or renal colic. If the oral or rectal

routes are unavailable, a CSCI may be considered. However, since a

CSCI of diclofenac can cause irritation at the site of infusion, ketoro-

lac should be considered. The irritation may be overcome by inject-

ing the site with 1500 units of hyaluronidase or 1 mg of

dexamethasone prior to the infusion.

When NSAIDs are given orally, the need for gastroprotection is

deliberated, based upon recognized risk factors (e.g. age greater than

65 years, previous history of peptic ulcer or bleed or concurrent

usage of aspirin, warfarin or corticosteroid).(72) However, if

diclofenac is given via CSCI (it is assumed the oral route is inappro-

priate), the risk : benefit ratio of continued NSAID use must be

discussed.

The adverse effect profile of diclofenac is similar to other NSAIDs;

the clinically important adverse effects involve the gastrointestinal

tract (ulceration, haemorrhage) and renal function (hyperkalaemia,

uraemia, acute renal failure), which are more common in the elderly.
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Dimenhydrinate

This drug is not available in the UK.

Usual dose: 50–200 mg over 24 hours. Stat doses of 25–50 mg can be

given, but a dose of 400 mg should not normally be exceeded.

Diluent: Water for injections, dextrose 5% in water, or saline 0.9%.

Preparations: 50 mg/ml, 250 mg/5 ml, 500 mg/10 ml.

pH: 6.4–7.2.

Information: Dimenhydrinate consists of two moieties, diphenhy-

dramine and 8-chlorotheophylline. It is believed that the pharmaco-

logical action of dimenhydrinate results from the diphenhydramine

moiety. Like cyclizine, dimenhydrinate is both an antihistaminic 

and antimuscarinic. The pharmacokinetics of dimenhydrinate are 

poorly understood. Little is known about the absorption following a

subcutaneous injection, or the elimination.

It should be used with caution in patients with closed-angle glau-

coma or paralytic ileus due to the antimuscarinic effects. However,

this is not a contraindication for patients with advanced disease.

Dimenhydrinate is a useful antiemetic if the cause of nausea or

vomiting is due to stimulation of the vomiting centre (e.g. by radio-

therapy to the head and neck, raised intracranial pressure) or vagus

nerve (e.g. bowel obstruction with colic). Is also useful if nausea and

vomiting is worse on movement.

Physical and chemical compatibility has been reported with 

hydromorphone(52) Dimenhydrinate is reportedly incompatible 

with glycopyrronium,(56) midazolam(102) phenobarbital and pro-

methazine,(103) although anecdotally it has been successfully mixed

with midazolam and a variety of other drugs, including morphine,

haloperidol, metoclopramide, hyoscine butylbromide, hyoscine

hydrobromide and octreotide.(104)

The adverse effects of dimenhydrinate are a result of its pharma-

cology. It is sedative, which can be beneficial, although, like hyoscine

hydrobromide, it has the propensity to cause paradoxical agitation,

usually at higher doses. Antimuscarinic effects, such as dry mouth

can occur. There may also be pain at the injection/infusion site.
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Glycopyrronium

Usual dose: From 600 micrograms to 2.4 mg over 24 hours. Stat

doses of 200 micrograms may be given.

Diluent: Water for injections. Glycopyrronium may also be mixed

with saline 0.9% and dextrose 5% in water.

Preparations: 200 micrograms/ml, 600 micrograms/3 ml.

pH: 2.3–4.3. The chemical stability of glycopyrronium is pH depend-

ent. Above pH 6.0, the rate of hydrolysis increases significantly. Thus,

glycopyrronium must not be added to mixtures where the pH is

above this value. Addition of an alkaline drug (e.g. phenobarbital)

can cause immediate precipitation.

Information: Glycopyrronium is an antimuscarinic agent with

several potential uses in palliative care. As with all antimuscarinics,

it should be avoided in patients with closed-angle glaucoma or

paralytic ileus. However, this is not a contraindication for patients

with advanced disease.

It is used in the treatment of excessive respiratory secretions and

bowel colic. Glycopyrronium may be of benefit in the treatment of

large-volume vomiting associated with bowel obstruction(73), poss-

ibly in combination with octreotide (authors’ experience). It may

also have a role as a treatment for excessive sweating. Glyco-

pyrronium has been used to treat peptic ulcers.(74)

Glycopyrronium is preferred to hyoscine hydrobromide for the

treatment of terminal secretions because:

1 It is less expensive and three times as potent(75).

2 It does not cross the blood–brain barrier so is devoid of CNS

effects such as sedation and paradoxical agitation.

3 At normal doses, it has less of an effect on the ocular and cardio-

vascular systems than hyoscine hydrobromide.

Glycopyrronium does not relieve symptoms from already present

secretions. It is imperative that treatment is initiated as soon as

secretions become apparent.
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Adverse effects are dose-related and are associated with its

pharmacology. They include dry mouth, constipation and urinary

retention. Unlike hyoscine hydrobromide, glycopyrronium can cause

tachycardia. The effect of glycopyrronium may be enhanced in renal

failure.(9)

Glycopyrronium chemically interacts with alkaline drugs. It reacts

with dexamethasone but no precipitate forms. Immediate precipita-

tion occurs with dimenhydrinate and phenobarbital.(56) Aside from

these, glycopyrronium appears to be physically compatible with all

other commonly used drugs. It has been shown to be chemically and

physically compatible with ondansetron.(15) Glycopyrronium has

also been shown to be physically compatible with hydromorphone,

hyoscine hydrobromide, morphine and promethazine.(56) See

Chapter 4 for multiple drug compatibility data.

Since glycopyrronium is only available in a 200 micrograms/ml

concentration, the volume of injection may exceed the available

syringe volume. In such cases, a 12-hourly infusion will have to be

used.
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Haloperidol

Usual dose: 2.5–10 mg over 24 hours (antiemetic); 10–30 mg over 24

hours (agitation). Haloperidol has a long half-life and may be given

as a single bolus injection (up to doses of 10 mg).

Diluent: Water for injections. Dextrose 5% in water also used.

Incompatible with saline 0.9%.

Preparations: 5 mg/ml.

pH: 3.0–3.6.

Information: Haloperidol is an antipsychotic agent, chemically

related to chlorpromazine. It is a potent dopamine D2-receptor

antagonist. Haloperidol has minimal sedative properties at the low

doses employed for nausea and vomiting. Higher doses are sedative

and can be used to control agitation and confusion. However, at the

doses required to produce sedation, there is an increased risk of

extrapyramidal reactions. Clonazepam, levomepromazine or mida-

zolam should be considered if sedation is required in such a patient.

Haloperidol should not be used alone for terminal restlessness if

myoclonus is present, since it lowers the seizure threshold.

It is useful when nausea and vomiting is due to stimulation of the

chemoreceptor trigger zone, e.g. drugs (especially opioids), intestin-

al obstruction or hypercalcaemia. Haloperidol can also be used to

treat hiccups.

Haloperidol has been shown to be chemically and physically com-

patible with diamorphine.(76) It has also been shown to be physically

compatible with cyclizine, hydromorphone and morphine (in dex-

trose 5% in water).(25,57,77) See Chapter 4 for multiple drug compati-

bility data.

Extrapyramidal reactions may occur in the elderly, especially if

other D2-receptor antagonists are prescribed, e.g. metoclopramide,

levomepromazine. Fluoxetine increases haloperidol serum levels

and may lead to the development of extrapyramidal reactions;

carbamazepine decreases serum levels.
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Hyoscine butylbromide

Not to be confused with hyoscine hydrobromide.

Usual dose: 60–180 mg over 24 hours. Stat doses of 20 mg can be

given.

Diluent: Water for injections.

Preparations: 20 mg/ml.

pH: 3.7–5.5.

Information: As for all antimuscarinic drugs, avoid in patients with

closed-angle glaucoma or paralytic ileus. However, this is not a con-

traindication for patients with advanced disease.

Hyoscine butylbromide is mainly used for the treatment of intes-

tinal colic associated with bowel obstruction. It can also be used 

to dry terminal secretions, although it is probably less effective than

glycopyrronium or hyoscine hydrobromide. It does not readily cross

the blood–brain barrier so is devoid of CNS effects such as sedation

and paradoxical agitation.

Hyoscine butylbromide is also used in the treatment of large-

volume vomiting that occurs with bowel obstruction.(93,96,98) It does

not have a direct antiemetic effect, but does reduce gastrointestinal

secretions. Bowel obstruction may lead to an increase in secretions,

which can in turn precipitate nausea and vomiting. This effect of

hyoscine butylbromide can be helpful in situations where large-

volume vomiting is a problem.

Adverse effects include dry mouth, urinary retention and 

constipation.

Hyoscine butylbromide appears to be incompatible with cyclizine,

although this reaction is concentration-dependent (see Chapter 4).

The combination of hyoscine butylbromide and cyclizine is often

favoured for the treatment of symptoms associated with bowel

obstruction. In such cases, glycopyrronium should be used instead 

of hyoscine butylbromide. See Chapter 4 for multiple drug com-

patibility data.
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Hyoscine hydrobromide

Not to be confused with hyoscine butylbromide.

Usual dose: 800 micrograms to 2.4 mg over 24 hours. Stat doses of

400 micrograms can be given.

Diluent: Water for injections. Saline 0.9% and dextrose 5% in water

may also be used.

Preparations: 400 micrograms/ml.

pH: 5.0–7.0.

Information: Hyoscine hydrobromide should be avoided in patients

with closed-angle glaucoma or paralytic ileus. However, this is not a

contraindication for patients with advanced disease.

Hyoscine previously had several uses in palliative care, which

included:

● Antiemetic

● Colic associated with intestinal obstruction

● Bronchial secretions

● Sedation

Unfortunately, hyoscine hydrobromide can cause paradoxical

agitation in addition to unwanted ocular and cardiovascular effects.

Although the sedation provided by hyoscine hydrobromide can be

beneficial, occasionally it is unwanted. For these reasons, glyco-

pyrronium may be preferred for terminal secretions (and is more

potent) and hyoscine butylbromide preferred for colic. Hyoscine

hydrobromide is now rarely used for its sedative or antiemetic effects

in palliative care in the UK.
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Ketamine

To be used only on the recommendation of a palliative care special-
ist. Must not be used in patients with intracranial hypertension.

Usual dose: 60–360 mg over 24 hours.

Diluent: Saline 0.9% or dextrose 5% in water.

Preparations: 200 mg/20 ml, 500 mg/10 ml.

pH: 3.5–5.5.

Information: It must be used cautiously in patients with heart disease,

especially hypertension, or those at risk of raised intraocular pressure.

Ketamine is a general anaesthetic, but at the subanaesthetic doses

above, analgesia may be obtained with minimal sedation. Larger doses

have been given,(78) but there is an increased risk of adverse effects.

It is believed to produce an analgesic effect through antagonism of

the NMDA receptor.(79) Allodynia and hyperalgesia have been shown

to be mediated via NMDA receptors. In patients who have developed

these symptoms, or in patients with pain that is responding poorly 

to an adequate trial of opioids and common adjuvants, ketamine

would be a suitable choice. The dose of concurrent opioid must 

be reviewed because ketamine may restore responses to opioid analgesia,

leading to opioid toxicity.

Adverse effects include hallucinations, nightmares, confusion,

delirium, tachycardia and increased blood pressure. Haloperidol (e.g.

5 mg over 24 hours) or benzodiazepines (e.g. midazolam) have been

suggested to treat the vivid dreams or nightmares.(78) Note that there

have only been case studies and no controlled trials reporting the

effectiveness of ketamine in cancer pain.(79–82)

Ketamine has been shown to be chemically stable with midazolam

when mixed in saline 0.9%.(83) In addition, ketamine has been shown

to be physically stable when mixed with dexamethasone (low doses),

diamorphine, haloperidol, ketorolac, levomepromazine, metoclo-

pramide and morphine.(84,85)

Note that ketamine is only available in the UK for use in primary

care on a named patient basis. The doctor completes a prescription as

usual, but the pharmacist should contact the manufacturer to initiate

supply.
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Ketorolac

To be used only on the recommendation of a palliative care
specialist. Must not be used if there has been recent peptic ulcera-
tion, gastrointestinal bleeding or hypersensitivity due to aspirin or
other NSAIDs unless the benefits outweigh the risks.

Usual dose: 60–90mg over 24 hours.

Diluent: Saline 0.9% or dextrose 5% in water.

Preparations: 10 mg/ml, 30 mg/ml.

pH: pH 7.0–8.0.

Information: Ketorolac must be used with extreme caution in

patients with moderate to severe renal failure, or in patients at risk of

haemorrhage or incomplete haemostasis (e.g. liver disease).

Ketorolac is an NSAID with strong analgesic activity. It should only

be used for bone pain where other NSAID formulations (e.g.

diclofenac suppositories) are impractical or ineffective. Note that

oral ketorolac has a direct irritant effect on the gastric mucosa in

addition to the systemic effect. Therefore, subcutaneous ketorolac

may be preferred. Concurrent opioid dose should be reduced and other

NSAIDs (if any) must be discontinued.

There are no clinical trials to date involving the use of subcuta-

neous ketorolac in palliative care, only case studies.(17,85,86)A proton

pump inhibitor (PPI) must be co-prescribed for prophylaxis against

peptic ulceration. If oral treatment is impossible the addition of ran-

itidine to the CSCI may be considered, although it will provide less

protection than a PPI. However, the risk : benefit ratio of using of

ketorolac in the terminal stages of life without gastroprotective drugs

would appear to be acceptable.

The adverse effect profile of ketorolac is similar to other NSAIDs;

the clinically important adverse effects involve the gastrointestinal

tract (ulceration, haemorrhage) and renal function (hyperkalaemia,

uraemia, acute renal failure) that are more common in the elderly.

Regular checks on renal function should be performed (if clinically

indicated) because ketorolac-induced renal toxicity is associated with

increasing levels of serum creatinine and potassium.(87)
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Ketorolac has been shown to be physically stable in saline 0.9%,

with diamorphine, dependent upon concentrations.(17) It is unlikely

to be compatible with most drugs administered due to the alkaline

pH. However, as shown in Chapter 4, it is physically compatible with

ranitidine.
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Levomepromazine (methotrimeprazine)

Usual dose: 6.25–25 mg over 24 hours (antiemetic); 25–200 mg over

24 hours (agitation). Irritation is possible at the infusion site. For

lower doses (25–50 mg), a bolus subcutaneous injection can be given

to overcome the problem. This is usually given at night. If an infusion

is still required and irritation becomes a problem, hyaluronidase or

low-dose dexamethasone (flush site before starting infusion due to

incompatibility between dexamethasone and levomepromazine) can

be injected into the site prior to starting the infusion.

Diluent: Water for injections. Saline 0.9% and dextrose 5% in water

have also been used.

Preparations: 25 mg/ml.

pH: 4.5.

Information: Levomepromazine is a broad-spectrum antiemetic

with a strong sedative effect. Note that a subcutaneous dose is

believed to be twice as potent as that administered orally (i.e. 6.25 mg

sc = 12.5 mg po). It acts on the main receptor sites involved in 

the vomiting pathway (dopamine D2-receptors, serotonin 5-HT2-

receptors, histamine H1-receptors and acetylcholine muscarinic

receptors).

Doses above 50 mg/24 hours should be used cautiously in ambu-

latory patients because of the problems of sedation and postural

hypotension. It is used at low doses to treat intractable nausea and

vomiting. Levomepromazine has a long half-life and can be given as

a single daily dose at night to avoid the problems of sedation.(88) At

higher doses, it is a powerful sedative and can be used to treat ter-

minal restlessness. However, if myoclonus is present, a benzo-

diazepine would be a more suitable choice, or should at least be

included in the treatment regimen.

Levomepromazine is incompatible when mixed with dexametha-

sone. Solutions containing levomepromazine have developed a pur-

ple discoloration in ultraviolet light (i.e. sunlight) and should be

discarded.(89) Levomepromazine has been shown to be physically

compatible with methadone, morphine sulphate, hydromorphone
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and fentanyl(26) in addition to diamorphine and alfentanil (see

Chapter 4).

Adverse effects include sedation, postural hypotension, dry mouth

and extrapyramidal reactions (especially if other D2-receptor

antagonists are given). Hallucinations may occur rarely. Levome-

promazine antagonizes the treatment of Parkinson’s disease.
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Metoclopramide

Must not be used if complete intestinal obstruction is present or
suspected.

Usual dose: 30–120 mg over 24 hours.

Diluent: Water for injections. Saline 0.9% and dextrose 5% in water

can also be used.

Preparations: 10 mg/2 ml.

pH: 3.0–5.0.

Information: Metoclopramide is a D2-receptor antagonist, with

non-sedating antiemetic and prokinetic properties. It is useful in the

treatment of nausea and vomiting caused by drugs, gastric stasis or

partial outflow obstruction. The inclusion of dexamethasone to the

regimen in the latter two cases can improve the treatment of nausea

and vomiting.

Extrapyramidal reactions can occur with metoclopramide, espe-

cially if other D2-receptor antagonists (e.g. haloperidol, levomepro-
mazine) are used. These reactions are more common in young

females or the elderly. Doses of up to 60 mg are used regularly in pal-

liative care and such reactions have rarely occurred. Metoclopramide

antagonizes the treatment of Parkinson’s disease.

Dosage reductions of up to 50% may be necessary in patients with

moderate to severe renal impairment. An empirical dosage reduction

may be necessary in patients with a significant degree of hepatic

impairment.(9) Antimuscarinic drugs can directly interfere with the

prokinetic action and concurrent use should be avoided. For exam-

ple, when used with cyclizine or dimenhydrinate, higher doses of

metoclopramide may be required to achieve the desired effect.

Metoclopramide can cause irritation at the site of injection. Due to

the presence of chloride ions in the injection, crystallization may

occur with cyclizine. The injection should be discarded if it dis-

colours. Metoclopramide has been shown to be physically and

chemically compatible with diamorphine and morphine.(12,22) In

addition, it has been shown to be physically compatible with dexa-

methasone sodium phosphate,(22) alfentanil (see Chapter 4), fen-

tanyl, hydromorphone and methadone.(26)
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Midazolam

Usual dose: 10–60 mg over 24 hours for seizures, anxiety or terminal

agitation. If agitation is poorly controlled at this maximum dose,

the additional use of levomepromazine should be considered.

Clonazepam or phenobarbital may be considered for control of

seizures.

Diluent: Water for injections. Saline 0.9% and dextrose 5% in water

may also be used.

Preparations: 10 mg/2 ml.

pH: 2.9–3.7.

Information: Midazolam is a short-acting benzodiazepine, which is

suitable for CSCI. It is metabolized in the liver mainly to a less active

metabolite. All metabolites are excreted in the urine. Empirical

dosage reductions may be necessary in liver disease (main site of

metabolism) and renal disease (accumulation of metabolite).(9)

As for clonazepam, midazolam has several uses in palliative care:

● Terminal agitation

● Myoclonus

● Seizures

● Intractable hiccup

● Anxiety

Unlike clonazepam, midazolam has not been shown to be of

benefit in neuropathic pain. Midazolam is preferred to clonazepam

in emergency situations, such as major haemorrhage, because of its

quicker onset of action. Although indicated for the treatment of

hiccups, midazolam has been implicated as a cause of drug-induced

hiccups.(90)

Midazolam has been shown to be physically and chemically com-

patible with alfentanil,(32) diamorphine,(13) morphine sulphate(22)

and ondansetron.(23) It is incompatible with dimenhydrinate.(102)

Tolerance has been reported to develop rapidly (within a week) 

to the effects of midazolam, requiring increasing doses, or the

introduction of another drug.(91)
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Octreotide

To be used only on the recommendation of a palliative care
specialist.

Usual dose: 300–600 micrograms over 24 hours.

Diluent: Saline 0.9% is the recommended diluent. Water or dextrose

5% in water can also be used.

Preparations: 50 micrograms/ml, 100 micrograms/ml, 500 micro-

grams/ml.

pH: 3.9–4.5.

Information: Octreotide is a somatostatin analogue that has po-

tentially several roles in palliative care. One of its actions involves the

reduction of intestinal secretions of water and sodium, in addition 

to stimulating the absorption of water and electrolytes. It is, there-

fore, useful in situations where excessive diarrhoea (e.g. carcinoid

syndrome) or large-volume vomiting are problematical.

Octreotide has an as yet undefined role in the management of gas-

trointestinal obstruction. It is an expensive drug and should not be

used routinely to treat this condition. There have been several case

reports of the effectiveness of octreotide,(92–95) and one small con-

trolled trial.(96) Doses above 600 micrograms are not thought to pro-

vide further benefit,(97) although some centres will continue to use 

over 1000 micrograms. Combination with an antimuscarinic drug

such as hyoscine butylbromide(98) or glycopyrronium (authors’ expe-

rience) may further improve symptom control.

In the absence of stability data it would be wise to administer

octreotide either as a separate CSCI, or as a bolus subcutaneous

injection. In the latter case, the ampoule should be warmed prior to

injection to reduce pain on administration.

Octreotide has been shown to be physically and chemically

compatible with diamorphine.(14) Chapter 4 provides additional

information regarding the physical stability of multiple drug

combinations.

Adverse effects include dry mouth (although tolerance should

develop) and flatulence (reduce dose and increase slowly).
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Ondansetron

To be used only on the recommendation of a palliative care
specialist.

Usual dose: 24 mg over 24 hours. Up to 32 mg may be given.

Diluent: Water for injections. Saline 0.9% and dextrose 5% in water

can also be used.

Preparations: 4 mg/2 ml, 8 mg/4 ml.

pH: 3.3–4.0. Ondansetron may precipitate with alkaline drugs.

Information: It is a selective 5-HT3 antagonist with proven efficacy

in the treatment of acute nausea and vomiting associated with radio-

therapy to the upper abdomen, and chemotherapy. Nonetheless, the

place of 5-HT3 antagonists in palliative medicine remains to be

determined. There have been several case reports(99,100) stating good

results in patients unresponsive to conventional antiemetic treat-

ment. In addition, ondansetron has been shown to be beneficial in

patients with pruritus due to cholestasis.(101) The main adverse effect

is constipation. Consequently, ondansetron may be of benefit in

treating the diarrhoea associated with carcinoid syndrome.

Serotonin (5-HT) is released by enterochromaffin cells in the

bowel wall in response to certain stimuli, in particular bowel disten-

sion. 5-HT is also released as a result of kidney damage. Ondansetron

may be a suitable third- or fourth-line treatment in patients with dis-

tension or renal damage who have failed to respond to conventional

antiemetics. The dose should be reduced in severe liver disease.

There is limited stability data available, but ondansetron is com-

patible with diamorphine (in saline 0.9%) at concentrations up to

0.64 mg/ml and 5 mg/ml, respectively.(16) Studies have shown

ondansetron to be physically and chemically compatible with alfen-

tanil, dexamethasone (high concentrations are likely to be incompat-

ible), fentanyl, glycopyrronium, midazolam, metoclopramide and

morphine sulphate.(15,71)
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Phenobarbital (phenobarbitone)

To be used only on the recommendation of a palliative care
specialist. Note this is a controlled substance in the UK.

Usual dose: 200–600 mg over 24 hours. Higher doses up to 1200 mg

have been used. Bolus doses between 50 mg and 200 mg can be given,

but may be painful (see pH below).

Diluent: Water for injections, or saline 0.9%.

Preparations: 30 mg/ml, 60 mg/ml, 200 mg/ml.

pH: 10.0–11.0. Subcutaneous bolus injections can cause tissue

necrosis due to the high pH. However, a CSCI is usually well 

tolerated.

Information: Phenobarbital is a long-acting barbiturate. It may be

useful in palliative care as an antiepileptic. If a patient is unable to

take oral anticonvulsants, and a benzodiazepine is ineffective or

impractical, phenobarbital can be given for epilepsy prophylaxis/

treatment. In addition, phenobarbital can be given to treat refractory

terminal restlessness.

It is formulated at an alkaline pH and is therefore unlikely to be

stable with most drugs. It should be given via separate driver.
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Promethazine

To be used only on the recommendation of a palliative care
specialist.

Usual dose: 50–150 mg over 24 hours. Stat doses of 25–50 mg can be

given.

Diluent: Water for injections, dextrose 5% in water and saline 0.9%.

Preparations: 25 mg/ml.

pH: 4.0–5.5. Probably incompatible with alkaline drugs.

Information: Promethazine is a useful drug, having antihistaminic,

antimuscarinic and antidopaminergic properties. These pharmaco-

logical actions confer useful antiemetic and sedative properties. It is

metabolized in the liver. Promethazine should be used with caution

in patients with glaucoma or paralytic ileus, although this is not a

contraindication for patients with advanced disease.

Promethazine can be considered as an antiemetic if the cause of

nausea or vomiting is due to stimulation of the vomiting centre (e.g.

by radiotherapy to the head and neck, raised intracranial pressure),

vagus nerve (e.g. bowel obstruction with colic), chemoreceptor

trigger zone (e.g. drugs, hypercalcaemia, bowel obstruction) or is

worse on movement.

Promethazine is incompatible with dimenhydrinate (although

there should be no need to co-prescribe these drugs).(103) It is also

incompatible with ketorolac.(105) Promethazine has been shown to be

physically compatible with glycopyrronium.(56) Anecdotally, it has

been reported to mix with morphine sulphate and precipitate with

midazolam.(106)

The adverse effects of promethazine are a result of its pharma-

cology. It is a sedative, which can be beneficial, although like hyoscine

hydrobromide, it has the propensity to cause paradoxical agitation,

usually at higher doses. Antimuscarinic effects, such as dry mouth,

can occur. Extrapyramidal reactions can also occur; again these may

occur at higher doses. Sterile abscesses or necrotic lesions have been

reported on rare occasions following subcutaneous use of pro-

methazine. However, anecdotal evidence suggests that a CSCI of

promethazine is both effective and well tolerated.(106)
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Ranitidine

To be used only on the recommendation of a palliative care
specialist.

Usual dose: 150–300 mg over 24 hours.

Preparations: 50 mg/2 ml.

Diluent: Water for injections. Dextrose 5% in water and saline 0.9%

can also be used.

pH: 6.7 to 7.3.

Information: The H2-antagonists reduce both gastric acid output

and the volume of gastric secretions. Although not as effective as the

proton pump inhibitors, ranitidine may afford some protection

against NSAID-induced peptic ulceration and reduce the symptoms

of dyspepsia that may occur. Ranitidine can be infused concurrently

with ketorolac (see Chapter 4). Note, however, there is no evidence 

to suggest that a CSCI of ranitidine will prevent NSAID-induced

gastroduodenal damage.

Ranitidine is incompatible with midazolam and phenobarbital.(22)
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Introduction
Palliative care patients often exhibit multiple pathology that can

necessitate the use of numerous drug treatments. If the patient’s con-

dition deteriorates such that the oral route cannot be used, a con-

tinuous subcutaneous infusion (CSCI) via the syringe driver

provides a simple and effective way to control symptoms. This

chapter discusses how CSCIs can be used in the treatment of several

distressing symptoms. Refer to Chapter 2 for drug information.

Pain
The dose of opioid to infuse depends upon previous requirements. A

table of conversion factors is shown on p. 13. Unresolved somatic

pain can be a cause of terminal agitation and must be anticipated,

particularly since patients may have an exacerbation of pain at this

time. Figures 6 and 7 provide simple algorithms of the points

discussed below.

If the patient was previously taking a modified release (m/r) oral opi-

oid, the CSCI should be started at the time the next dose was due. For

practical purposes, a crossover period is generally not necessary. How-

ever, some practitioners recommend starting the driver 4 hours before

the next m/r dose is due. In either case, to achieve or maintain adequate

analgesia, a suitable subcutaneous bolus dose may be required.

If the patient is currently using a transdermal fentanyl patch, it is

essential to continue with this. Breakthrough pain should be treated

with equivalent ‘rescue’ doses of subcutaneous opioid. The total 

daily rescue medication is then given via a CSCI, in addition to the

transdermal patch (Table 3).
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Table 3 Determination of rescue doses of diamorphine for patients using
a fentanyl patch.

Fentanyl Patch Strength 24–hour Diamorphine Dose Rescue Dose

25microgram/hour 30 mg 5 mg

50microgram/hour 60 mg 10 mg

75microgram/hour 90 mg 15 mg

100microgram/hour 120 mg 20 mg
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Fig. 6 Recommended opioid treatment for a patient requiring a syringe driver.
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Fig. 7 Suggested treatment of unresolved pain.
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Difficult cases
If the patient shows signs of incident pain (i.e. agitation or pain on

movement), this is not an indication to increase the daily dose of anal-

gesia. A suitable starting point for the treatment of incident pain is the

administration of a rescue dose of opioid, coupled with a 5–10 mg sub-

cutaneous dose of midazolam at least 15 minutes prior to movement.

The use of midazolam here is to induce a state of amnesia, a useful effect

of midazolam employed in surgery. In specialist centres, the use of

alfentanil solely for incident pain may be considered, particularly as it

has such a short duration of action. Since the patient experiencing inci-

dent pain is not in pain when at rest, any rescue dose of opioid given

must not be included when calculating the new daily analgesia dose.

This simple measure should prevent the rapid development of opioid

toxicity. It would be sensible to prescribe separate opioid treatment on

the prescription for incident pain to avoid this confusion.

Neuropathic pain is believed to be only partially responsive to

opioid analgesia; hence the concurrent use of adjuvant analgesics.

Unfortunately, most adjuvants cannot be given via CSCI. The excep-

tion is clonazepam, and some specialists may wish to consider the use

of ketamine. Clonazepam should be considered (at an initial dose of

2–4 mg) if the patient is being treated for neuropathic pain, prefer-

ably before symptoms of pain become apparent. Note that clon-

azepam can be used to treat terminal agitation; the concurrent use of

midazolam is not recommended. The use of ketamine should only be

undertaken at specialist centres and will not be discussed here.

Renal failure can precipitate diamorphine/morphine toxicity due

to the accumulation of the metabolite, morphine-6-glucuronide.

Generally, if serum creatinine is greater than 200 �mol/l, or the

patient clearly shows signs of opioid toxicity, the dose should be

reduced by 30%. The rescue dose must also be amended. If the

patient is uncomfortable after this reduction, the use of an alternative

opioid should be considered. Alfentanil is suggested, although

hydromorphone is another option. Fentanyl cannot be considered

for use via the syringe driver because of volume constraints.

Musculoskeletal pain is also difficult to treat with opioids alone.

Generally, this can be successfully controlled with the use of a non-

steroidal anti-inflammatory drug (NSAID) via a CSCI. Ketorolac is
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the recommended drug, although diclofenac has been used. These

will more than likely necessitate the use of a second syringe driver

and the dose of opioid must be reviewed. The practicalities of using

a proton pump inhibitor must be considered.

Nausea and vomiting
One of the several indications for the use of a CSCI is uncontrolled

nausea and vomiting. Nausea usually precedes vomiting and can be

described as an unpleasant sensation associated with the urge to

vomit. It causes gastric stasis, so an initial parenteral dose of an

antiemetic will be necessary.
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Fig. 8 Causes of nausea and vomiting. The shaded boxes represent 
prominent pharmacological targets.
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It is important to have an understanding of the main neurotrans-

mitters involved in the emetic process to ensure optimum pharma-

cological intervention (Fig. 8). The vomiting centre controls the

complex act of vomiting and is located in the reticular formation of

the lower medulla. Stimulation of the vomiting centre by impulses

from the chemoreceptor trigger zone (CTZ), pharynx and gastroin-

testinal tract (via vagal and somatic afferents), vestibular apparatus

and higher centres of the brain (e.g. visual cortex) results in emesis.

The CTZ is found in the area postrema and lies outside the

blood–brain barrier. It is stimulated by emetic substances received

through the blood as well as from the central nervous system.

Dopamine (D2), opioid (�), serotonin (5-HT3) and acetylcholine

muscarinic (M) receptors have been located here, although the prin-

cipal emetic pathway appears to be dopaminergic. The nucleus trac-
tus solitarius is the main site for peripheral input from vagal and

afferent neurons. D2-, 5-HT3- and M-receptors are found here.

Impulses from the vestibular apparatus pass through the vestibular

nucleus (where histamine (H1) and M-receptors are found) to the

vomiting centre, via the cerebellum. Receptors found within the

vomiting centre include 5-HT2, H1 and M.

A thorough assessment and history is vital in order to identify the

cause(s) of nausea and vomiting so as to enable the most suitable

choice of antiemetic. Some of the common causes of nausea and

vomiting encountered in palliative care are shown in Table 4.
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Table 4 Possible causes of nausea and vomiting

● Drugs (eg opioids, cytotoxics, carbamazepine, digoxin, iron, NSAIDs)

● Gastroparesis

● Stress/anxiety

● Gastric ulceration

● Bowel obstruction

● Bowel colic

● Constipation

● Renal failure

● Hypercalcaemia

● Raised intracranial pressure
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Antiemetics
The choice of antiemetic will depend on the cause(s) of nausea and

vomiting. Most patients, however, have multiple and irreversible

causes. Figure 9 illustrates the areas of the vomiting pathway 

where certain drugs act. Antiemetics may act at more than one type

of receptor in producing their effect. For example, cyclizine may

interact at both M- and H1-receptors; metoclopramide acts at 

D2-receptors and, at high doses, 5-HT3-receptors, an action that

could contribute to its efficacy in controlling nausea and vomiting

associated with cytotoxic agents. No currently available drug will

antagonize all the receptor sites involved in the vomiting response.

Neither is there a universal agent that will block the final common path-
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Fig. 9 The sites of action of selected antiemetics. The shaded boxes 
represent prominent pharmacological targets.
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Table 5 Suggested treatments of nausea and vomiting using either a CSCI or subcutaneous injections.

Cause First-line drug Stat dose Daily dose Second-line drug1 Stat dose Daily dose Notes

Gastric stasis Metoclopramide 10 mg (sc) 30–120 mg – – _ Antimuscarinic drugs
(CSCI) antagonize the effects

of prokinetic drugs

Gastric irritation Metoclopramide 10 mg (sc) 30–120 mg Levomepromazine 6.25 mg (sc) 6.25–25 mg Consider oral proton 
(e.g. drugs, (CSCI) or (CSCI) pump inhibitor, if
tumour Ondansetron2 8 mg 24–32 mg possible, or a CSCI of
infiltration) (CSCI) ranitidine 150–300 mg

if NSAID induced

Total bowel Haloperidol 1.5–5 mg (sc) 5–10 mg Add cyclizine 50 mg (sc) 100–150 mg Ensure promethazine is
obstruction or (CSCI) or (CSCI) not used with cyclizine 
with colic Promethazine3 25–50 mg (sc) 50–150 mg Dimenhydrinate4 25–50 mg 50–200 mg or dimenhydrinate

(used alone, no (CSCI) (sc) (CSCI) In difficult cases, consider
line drug) the use of

Consider dexamethasone
Hyoscine 20 mg (sc) 80–160 mg 8–12 mg daily (sc) and

butylbromide or (CSCI) Levomepromazine 6.25 mg (sc) 6.25–25 mg review after 5 days
Glycopyrronium 400 micro- 800–2400 (CSCI or Octreotide 300–600 

(for colic and grams (sc) micrograms sc stat) micrograms daily 
may reduce (CSCI) (CSCI) with glyco-
volume of vomit) pyrronium may be 

beneficial if large-
volume vomit
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Table 5 Suggested treatments of nausea and vomiting using either a CSCI or subcutaneous injections (contd.).

Cause First-line drug Stat dose Daily dose Second-line drug1 Stat dose Daily dose Notes

Partial bowel Metoclopramide 10 mg (sc) 30–120 mg Add dexamethasone 8–12 mg (sc) 8–12 mg (CSCI Consider faecal softner
obstruction (CSCI) or sc stat (e.g. magnesium 
without colic hydroxide 10 ml bd)

Chemoreceptor Haloperidol 1.5–5  mg (sc) 5–10 mg Add cyclizine or 50 mg (sc) 150 mg Ensure promethazine is
trigger zone or (CSCI) Add (CSCI) used as the sole 
(e.g. drugs, Metoclopramide 50 mg (sc) 150 mg dimenhydrinate4 25–50 mg 50–32 mg antiemetic
hypercalcaemia) or (CSCI) or (sc) (CSCI)

Promethazine3 25–50 mg (sc) 50–150 mg Levomepromazine 6.25 mg (sc) 6.25–25 mg
(used alone) (CSCI) (CSCI or 

sc stat)

Raised Dexamethasone 8–16 mg (sc) 8–16 mg Levomepromazine 6.25 mg (sc) 6.25–25 mg Do not administer 
intracranial and (CSCI) or and (CSCI or sc dexamethasone and 
pressure either (sc stat) Dexamethasone stat) levomepromazine

Cyclizine 50 mg (sc) 150 mg together via the same
or (CSCI) CSCI

Dimenhydrinate4 25–50 mg (sc) 50–200 mg
or (CSCI)

Promethazine 25–50 mg (sc) 50–150 mg 
(CSCI)

1 Substitute the first-line drug with the second-line agent unless the table states otherwise.

2 Useful if problem is due to cellular damage with subsequent serotonin release, e.g. radiotherapy, renal failure.

3 Not generally considered in UK at present. Is used successfully in Australia.

4 Not available in the UK. Is a suitable alternative to cyclizine in Canada and USA.
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way, the output from the vomiting centre. Consequently, a combination

of agents may have a greater antiemetic action than a single drug. For

resistant cases of nausea and vomiting, Table 5 should facilitate the

choice of a suitable antiemetic. However, in general:

1 Levomepromazine 6.25–12.5 mg by subcutaneous injection at

night is usually considered to be the most effective treatment in

resistant cases.

2 If large volumes are being vomited, the use of antisecretory drugs

such as octreotide 300 micrograms and glycopyrronium 1.2 mg

can be considered.

3 The 5-HT3 antagonists are unlikely to be of benefit unless the

cause of nausea/vomiting is due to damage of gastrointestinal

enterochromaffin cells—i.e. recent radiotherapy/chemotherapy,

or tumour infiltration.

Restlessness and agitation

General points
Terminal restlessness is defined as ‘agitated delirium in a dying

patient, frequently associated with impaired consciousness and

myoclonic events’. Patients can suffer symptoms of agitation,

SYMPTOM CONTROL WITH THE SYRINGE DRIVER 69

Table 6 Suggested causes of terminal agitation.

Drugs (e.g. opoids, antimuscarinic agents, carbamazepine, note that previously
tolerated doses of drugs may become toxic as the disease progresses, or renal/liver
deteriorates)

Pain

Brain tumour/metastases

Hypercalcaemia/hyp0onatraemia/hypoglycaemia

Renal failure/liver failure

Constipation

Urinary retention

Infection

Nicotine/alcohol withdrawal

Emotional distress (e.g. fear, anxiety)
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moaning/crying out, physical restlessness, myoclonic spasms or

convulsions. Its presence can be distressing for both family and carer

and may leave unpleasant, negative memories of an otherwise fairly

peaceful dying process. The cause of terminal restlessness can be

multifactorial; several causes are shown in Table 6. For patients 

close to death it is generally inappropriate to investigate and treat

metabolic or infective causes (Fig. 10). However, other causes can be

considered to be ‘reversible’ (underlined in Table 6) and these should

be managed accordingly. If the patient is not close to death, all

identified causes should be treated.

Management

1 Check to see if a ‘reversible’ cause as outlined above can be iden-

tified and treat accordingly, e.g. if the patient has suddenly

stopped smoking, consider the use of a nicotine patch.
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levomepromazine

Fig. 10 The control of terminal agitation in the last 48 hours.
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2 Ensure stat doses of midazolam are prescribed for breakthrough

agitation/anxiety.

3 Begin titrating the dose of midazolam. Review requirements daily

and add to a CSCI.

4 For more resistant forms of terminal restlessness, the following is

suggested, in order:

(i) if previous neuropathic pain, change midazolam to clon-
azepam 4 mg (use 2 mg if less than 30 mg midazolam in 24

hours). The dose may need to be increased as necessary, up to

8 mg. Continue with midazolam for stat doses;

(ii) add levomepromazine 25 mg to the CSCI (check for com-

patibility). The dose can be increased as necessary (usually in

25–50 mg increments, depending on severity) up to a maxi-

mum of 200 mg. This drug is reserved as a second-line agent

because of the potential for myoclonus. It is a useful adjunct

to a benzodiazepine for uncontrolled agitation;

(iii) in the event that the above measures fail to control symp-

toms, change to phenobarbital 200 mg subcutaneously over

24 hours. This must be given via a separate driver. The dose

can be increased if necessary to 600 mg.

Respiratory tract secretions
Drugs will not be able to ‘dry up’ secretions already present, so it is

important that treatment is initiated as soon as symptoms appear

(Fig. 11). The ‘death rattle’ is more disturbing for relatives and carers

than the patient, who is usually semiconscious.
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If midazolam and levomepromazine are unavailable, suitable

alternatives include promethazine, hyoscine hydrobromide,

haloperidol and phenobarbital. Note, however, that the former

two drugs can cause paradoxical agitation

Note
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In addition to patient positioning, the pharmacological options via

CSCI over 24 hours include glycopyrronium 0.6–2.4 mg, hyoscine
hydrobromide 1.2–2.4 mg and hyoscine hydrobromide 20–180 mg.

Glycopyrronium is generally preferred due to the perceived pharma-

cological benefits and cost effectiveness. Note, however, that there is

no evidence to support the superiority of either drug. Stat doses must

be prescribed for breakthrough secretions. Some centres use

hyoscine butylbromide,a cheaper drug than glycopyrronium, but

possibly not as effective.

The volume of glycopyrronium injection is likely to be the main

problem encountered with the treatment of this condition. The

maximum 2.4 mg dose of glycopyrronium equates to 12 ml of liquid.

The Graseby MS26 can infuse a maximum of 20–25 ml (using a

35 ml syringe). It is possible that the total volume to be infused will 

exceed this amount. In such cases, a 12-hourly infusion rate will be

needed.
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Fig. 11 The control of respiratory tract secretions in the last 48 hours.
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Compatibility data tables

Two drugs

Drug A B page

Alfentanil Clonazepam 76

Alfentanil Cyclizine 76

Alfentanil Dexamethasone 76

Alfentanil Glycopyrronium 77

Alfentanil Haloperidol 77

Alfentanil Hyoscine Butylbromide 77

Alfentanil Levomepromazine 77

Alfentanil Metoclopramide 78

Alfentanil Midazolam 78

Diamorphine Cyclizine 79

Diamorphine Dexamethasone 79

Diamorphine Haloperidol 80

Diamorphine Hyoscine Butylbromide 80

Diamorphine Ketorolac 81

Diamorphine Levomepromazine 81

Diamorphine Metoclopramide 82

Diamorphine Midazolam 82

Diamorphine Octreotide 83

Diamorphine Ondansetron 83

Drug A B page

Dihydrocodeine Cyclizine 83

Dihydrocodeine Dexamethasone 83

Dihydrocodeine Haloperidol 84

Dihydrocodeine Levomepromazine 84

Methadone Clonazepam 84

Methadone Midazolam 84

Tramadol Haloperidol 85

Tramadol Promethazine 85

Clonazepam Dexamethasone 85

Clonazepam Glycopyrronium 85

Cyclizine Metoclopramide 86

Dexamethasone Haloperidol 86

Dexamethasone Levomepromazine 87

Dexamethasone Midazolam 87

Glycopyrronium Ranitidine 87

Haloperidol Hyoscine Butylbromide 88

Haloperidol Ketamine 88

Ketamine Midazolam 88

Ketorolac Ranitidine 88

Levomepromazine Octreotide 89

Metoclopramide Octreotide 89
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COMPATIBILITY DATA TABLES: TWO DRUGS76

Alfentanil (A) and Clonazepam (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Alfentanil (A) and Cyclizine (B)
Summary: Problems with physical compatibility are likely as

concentrations of either drug increase (compare diamorphine/

cyclizine)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Alfentanil (A) and Dexamethasone (B)
Summary: No problems with physical stability encountered.

Dexamethasone is usually given as a subcutaneous bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Water for
injections

4.00

0.80
20

A 80

B 16

LaboratoryIncompatible
Water for
injections

4.25

7.50
20

A 85

B 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.24

8.82
17

A 4

B 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.12

8.82
17

A 2

B 150

Laboratory
Physically stable
over 24 h

Water for
injections

4.00

0.20
20

A 80

B 4
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Alfentanil (A) and Glycopyrronium (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Alfentanil (A) and Haloperidol (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Alfentanil (A) and Hyosine Butylbromide (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Alfentanil (A) and Levomepromazine (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Water for
injections

4.50

2.50
20

A 90

B 50

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.38

1.56
8

A 3

B 12.5

Laboratory
Physically stable
over 24 h

Water for
injections

3.50

6.00
20

A 70

B 120

Laboratory
Physically stable
over 24 h

Water for
injections

4.25

0.75
20

A 85

B 15

Laboratory
Physically stable
over 24 h

Water for
injections

3.00

0.08
20

A 60

B 1.6
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COMPATIBILITY DATA TABLES: TWO DRUGS78

Alfentanil (A) and Metoclopramide (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Alfentanil (A) and Midazolam (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Water for
injections

3.00

2.00
20

A 60

B 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.30

3.00
10

A 3

B 30

Laboratory
Physically stable
over 24 h

Water for
injections

3.00

2.00
20

A 60

B 40
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COMPATIBILITY DATA TABLES: TWO DRUGS 79

Diamorphine (A) and Cyclizine (B)
Summary: Physically compatible, although crystallisation may occur

if the concentration of either drug is greater than 10 mg/ml. See

Chapter 2 for more details.

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A) and Dexamethasone (B)
Summary: No problems with physical stability encountered, although

precipitation/turbidity may occur as dexamethasone dose increases.

Note that diamorphine degradation increases as the pH increases.

Dexamethasone is usually given as a subcutaneous bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.12

0.47
17

A 70

B 8

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.13

0.75
16

A 50

B 12

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.88

0.94
17

A 15

B 16

Clinical
observation

Incompatible
see summary
above

Water for
injections

88.42

15.79
9.5

A 840

B 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

32.35

8.82
17

A 550

B 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

26.47

8.82
17

A 450

B 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.65

8.82
17

A 130

B 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

5.88

8.82
17

A 100

B 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

8.82
17

A 40

B 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.18

8.82
17

A 20

B 150
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Diamorphine (A) and Haloperidol (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A) and Hyoscine Butylbromide (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

5.88

7.06
17

A 100

B 120

Laboratory
Physically stable
over 24 h

Water for
injections

4.12

4.71
17

A 70

B 80

Laboratory
Physically stable
over 24 h

Water for
injections

1.76

4.71
17

A 30

B 80

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.18

3.53
17

A 20

B 60

Clinical
observation

Physically stable
over 24 h

Water for
injections

29.41

0.59
17

A 500

B 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

28.67

1.00
15

A 430

B 15

Clinical
observation

Physically stable
over 24 h

Water for
injections

20.00

0.67
15

A 300

B 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.71

0.88
17

A 80

B 15

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.65

0.59
17

A 45

B 0

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.76

0.29
17

A 30

B 5
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Diamorphine (A) and Ketorolac (B)
Summary: No problems with physical stability encountered.

However, degradation of diamorphine can occur at high pH (see

drug information Chapter 2)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A) and Levomepromazine (B)
Summary: No problems with physical stability encountered. To avoid

irritation at the site of infusion, levomepromazine may be given as a

bolus subcutaneous injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

18.00

2.50
10

A 180

B 25

Clinical
observation

Physically stable
over 24 h

Water for
injections

11.76

2.94
17

A 200

B 50

Clinical
observation

Physically stable
over 24 h

Water for
injections

11.76

1.47
17

A 200

B 25

Clinical
observation

Physically stable
over 24 h

Water for
injections

8.89

4.17
9

A 80

B 37.5

Clinical
observation

Physically stable
over 24 h

Water for
injections

8.82

1.47
17

A 150

B 25

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

1.10
17

A 50

B 18.75

Clinical
observation

Physically stable
over 24 h

Sodium
chloride
0.9%

5.88

10.59
8.5

A 50

B 90
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Diamorphine (A) and Metoclopramide (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A) and Midazolam (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

153.3

2.00
15

A 2300

B 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

82.35

1.76
17

A 1400

B 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

26.47

1.47
17

A 450

B 25

Clinical
observation

Physically stable
over 24 h

Water for
injections

21.33

4.00
15

A 320

B 60

Clinical
observation

Physically stable
over 24 h

Water for
injections

10.59

2.35
17

A 180

B 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

1.18
17

A 50

B 20

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.59

0.59
17

A 10

B 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

35.00

3.00
10

A 350

B 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

8.82

3.53
17

A 150

B 60

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

2.35
17

A 50

B 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

1.76
17

A 40

B 30
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Diamorphine (A) and Octreotide (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A) and Ondansetron (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Dihydrocodeine (A) and Cyclizine (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Dihydrocodeine (A) and Dexamethasone (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Water for
injections

7.50

0.80
20

A 150

B 16

Laboratory
Physically stable
over 24 h

Water for
injections

7.50

7.50
20

A 150

B 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

40.00

1.60
17

A 720

B 24

Clinical
observation

Physically stable
over 24 h

Water for
injections

16.47

0.04
17

A 280

B 0.6

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.06

0.04
17

A 120

B 0.6
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Dihydrocodeine (A) and Haloperidol (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Dihydrocodeine (A) and Levomepromazine (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Methadone (A) and Clonazepam (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Methadone (A) and Midazolam (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Sodium
chloride
0.9%

1.56

1.25
16

A 25

B 20

Clinical
observation

Physically stable
over 24 h

Sodium
chloride
0.9%

3.53

0.12
17

A 60

B 2

Laboratory
Physically stable
over 24 h

Water for
injections

7.50

2.50
20

A 150

B 50

Laboratory
Physically stable
over 24 h

Water for
injections

7.50

0.75
20

A 150

B 15
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Tramadol (A) and Haloperidol (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Tramadol (A) and Promethazine (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clonazepam (A) and Dexamethasone (B)
Summary: No problems with physical stability encountered.

Dexamethasone is usually given as a subcutaneous bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clonazepam (A) and Glycopyrronium (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.24

0.07
17

A 4

B 1.2

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.35

0.35
17

A 6

B 6

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.12

0.94
17

A 2

B 16

Laboratory
Physically stable
over 24 h

Water for
injections

11.11

5.56
18

A 200

B 100

Clinical
observation

Physically stable
over 24 h

Water for
injections

17.65

0.29
17

A 300

B 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

11.76

0.59
17

A 200

B 10
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Cyclizine (A) and Metoclopramide (B)
Summary: Crystallization may occur as dose of metoclopramide

increases relative to cyclizine. This is not a sensible combination of

anti-emetics, since the prokinetic action of metoclopramide is

inhibited by cyclizine. Higher doses of metoclopramide will be

required to overcome this. However, use of this combination is

acceptable if metoclopramide is used for its central dopamine

antagonist properties

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Dexamethasone (A) and Haloperidol (B)
Summary: Physically incompatible; precipitated immediately. Note if

diamorphine is included, the combination appears to be physically

stable (see below). Dexamethasone is usually given as a subcutaneous

bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

LaboratoryIncompatible
Water for
injections

0.60

0.25
20

A 12

B 5

Clinical
observation

Mixed results.
See summary.

Water for
injections

15.00

6.00
10

A 150

B 60

Clinical
observation

Physically stable
over 24 h

Water for
injections

8.82

1.76
17

A 150

B 30
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Dexamethasone (A) and Levomepromazine (B)
Summary: Combination may be incompatible as the dose of dexam-

ethasone increases; higher concentrations will precipitate imme-

diately. Dexamethasone is usually given as a subcutaneous bolus

injection. To avoid irritation at the infusion site, levomepromazine

may be given as a bolus subcutaneous injection at doses below 50 mg

(= 2 ml).

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Incompatible
Water for
injections

0.53

3.33
15

A 8

B 50

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.11

2.78
9

A 1

B 25

Glycopyrronium (A) and Ranitidine (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.04

8.82
17

A 0.6

B 150

Dexamethasone (A) and Midazolam (B)
Summary: No problems with physical stability encountered,

although precipitation/turbidity may occur as doses increase (pH

effect). Dexamethasone is usually given as a subcutaneous bolus

injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.53

2.33
15

A 8

B 35
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Haloperidol (A) and Hyoscine Butylbromide (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Haloperidol (A) and Ketamine (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Ketamine (A) and Midazolam (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Ketorolac (A) and Ranitidine (B)
Summary: No problems with physical stability encountered.

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Sodium
chloride 0.9%

4.50

7.50
20

A 90

B 150

Clinical
observation

Physically stable
over 24 h

Sodium
chloride 0.9%

31.58

2.11
9.5

A 300

B 20

Clinical
observation

Physically stable
over 24 h

Sodium
chloride 0.9%

1.25

18.75
8

A 10

B 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.33

5.33
15

A 5

B 80
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Levomepromazine (A) and Octreotide (B)
Summary: No problems with physical stability encountered. To avoid

irritation at the site of the infusion, levomepromazine may be given as

a bolus subcutaneous injection at doses below 50 mg (= 2 ml).

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Metoclopramide (A) and Octreotide (B)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.53

0.04
17

A 60

B 0.6

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

0.04
17

A 50

B 0.6
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Alfentanil (A), Clonazepam (B) and
Glycopyrronium (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Alfentanil (A), Clonazepam (B) 
and Haloperidol (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Alfentanil (A), Clonazepam (B) 
and Hyoscine Hydrobromide (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.67

0.13

0.12

15

A 10

B 2

C 1.8

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.13

0.25

0.31

16

A 2

B 4

C 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.67

0.27

0.12

15

A 10

B 4

C 1.8
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Alfentanil (A), Cyclizine (B) and Midazolam (C)
Summary: No problems with physical stability encountered.

Crystallisation may occur as concentrations increase.

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Alfentanil (A), Haloperidol (B) and Midazolam (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Alfentanil (A), Hyoscine Butylbromide (B) 
and Levomepromazine (C)
Summary: No problems with physical stability encountered. To

reduce irritation at the site of infusion, levomepromazine may be

given as a subcutaneous bolus injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.40

6.67

0.83

15

A 6

B 100

C 12.5

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.12

0.38

2.31

13

A 14.5

B 5

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.00

6.00

1.20

25

A 75

B 150

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.06

4.17

1.11

18

A 55

B 75

C 20

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.18

8.82

1.18

17

A 3

B 150

C 20
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Alfentanil (A), Metoclopramide (B) 
and Midazolam (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Clonazepam (B) 
and Cyclizine (C)
Summary: No problems with physical stability encountered.

Crystallisation may occur as concentrations increase

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

30.59

0.35

8.82

17

A 520

B 6

C 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

6.67

0.27

10.00

15

A 100

B 4

C 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.00

2.14

1.43

14

A 14

B 30

C 20

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.35

3.53

0.59

17

A 6

B 60

C 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.20

2.00

2.67

15

A 3

B 30

C 40
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Diamorphine (A), Clonazepam (B) 
and Dexamethasone (C)
Summary: No problems with physical stability encountered.

Dexamethasone is usually given as a subcutaneous bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Clonazepam (B) 
and Glycopyrronium (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Clonazepam (B) 
and Haloperidol (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.76

0.47

0.29

17

A 30

B 8

C 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.22

0.11

0.56

9

A 20

B 1

C 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.53

0.12

0.04

17

A 60

B 2

C 0.6

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.18

0.24

0.47

17

A 20

B 4

C 8
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Diamorphine (A), Clonazepam (B) 
and Hyoscine Butylbromide (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Clonazepam (B) 
and Levomepromazine (C)
Summary: No problems with physical stability encountered. To

reduce irritation at the site of infusion, levomepromazine may be

given as a subcutaneous bolus injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

55.88

0.12

1.47

17

A 950

B 2

C 25

Clinical
observation

Physically stable
over 24 h

Water for
injections

35.29

0.18

1.10

17

A 600

B 3

C 18.75

Clinical
observation

Physically stable
over 24 h

Water for
injections

112.5

0.19

7.50

16

A 1800

B 3

C 120
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Diamorphine (A), Cyclizine (B) 
and Dexamethasone (C)
Summary: No problems with physical stability encountered, although

precipitation/turbidity may occur as doses increase. Dexamethasone

is usually given as a subcutaneous bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

16.67

10.00

0.40

17

A 250

B 150

C 6

Clinical
observation

Physically stable
over 24 h

Water for
injections

8.24

8.82

0.47

17

A 140

B 150

C 8

Clinical
observation

Physically stable
over 24 h

Water for
injections

5.88

8.82

0.71

17

A 100

B 150

C 12

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.71

8.82

0.35

17

A 80

B 150

C 6
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Diamorphine (A), Cyclizine (B) and Haloperidol (C)
Summary: No problems with physical stability encountered. Crystal-

lisation may occur as concentrations increase.

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

57.14

10.71

0.71

14

A 800

B 150

C 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

9.38

9.38

0.63

16

A 150

B 150

C 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

6.00

15.00

1.00

10

A 60

B 150

C 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.00

10.00

0.67

15

A 60

B 150

C 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

8.82

0.29

17

A 50

B 150

C 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.18

8.82

0.88

17

A 20

B 150

C 15

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.88

8.82

0.29

17

A 15

B 150

C 5
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Diamorphine (A), Cyclizine (B) 
and Hyoscine Butylbromide (C)
Summary: Cyclizine may crystallize with hyoscine butylbromide

and/or diamorphine. If an anticholinergic drug is required, glyco-

pyrronium is an acceptable alternative

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Cyclizine (B) 
and Hyoscine Hydrobromide (C)
Summary: No problems with physical stability encountered.

Crystallisation may occur as concentrations increase.

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Cyclizine (B) 
and Levomepromazine (C)
Summary: No problems with physical stability encountered. Crystalli-

sation may occur as concentrations increase. To reduce irritation at

the site of infusion, levomepromazine may be given as a subcutaneous

bolus injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

31.76

8.82

5.88

17

A 540

B 150

C 100

Clinical
observation

Physically stable
over 24 h

Water for
injections

10.59

8.82

1.47

17

A 180

B 150

C 25

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.53

8.82

0.09

17

A 60

B 150

C 1.6

Clinical
observation

Incompatible
Water for
injections

10.67

10.00

2.67

15

A 160

B 150

C 40

Clinical
observation

Incompatible
Water for
injections

2.19

9.38

5.00

16

A 35

B 150

C 80

TSD-04(73-150)  12/31/01  6:33 PM  Page 99



COMPATIBILITY DATA TABLES: THREE DRUGS100

Diamorphine (A), Cyclizine (B) 
and Metoclopramide (C)
Summary: Crystallization may occur as concentrations increase. This

is not a sensible combination of antiemetics, since the prokinetic

action of metoclopramide is inhibited by cyclizine. Higher doses of

metoclopramide will be required to overcome this. However, use of

this combination is acceptable if metoclopramide is used for its cen-

tral dopamine antagonist properties

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.06

4.41

1.76

17

A 120

B 75

C 30

Clinical
observation

Incompatible
Water for
injections

2.35

11.76

3.53

17

A 40

B 200

C 60

Clinical
observation

Incompatible
Water for
injections

1.47

8.82

2.35

17

A 25

B 150

C 40
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Diamorphine (A), Cyclizine (B) and Midazolam (C)
Summary: No problems with physical stability encountered. Crystal-

lisation may occur as concentrations increase.

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

37.06

8.82

2.35

17

A 630

B 150

C 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

20.00

9.38

1.18

16

A 320

B 150

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

9.41

8.82

1.76

17

A 160

B 150

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.12

8.82

2.35

17

A 70

B 150

C 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.33

8.33

1.67

18

A 60

B 150

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

8.82

1.76

17

A 40

B 150

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.06

8.82

1.18

17

A 35

B 150

C 20
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Diamorphine (A), Dexamethasone (B) 
and Haloperidol (C)
Summary: No problems with physical stability encountered,

although precipitation/turbidity may occur as doses increase. Note

that the mixture of dexamethasone and haloperidol alone has been

shown to be incompatible. It is usual to give dexamethasone as a

subcutaneous bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Dexamethasone (B) 
and Hyoscine Hydrobromide (C)
Summary: No problems with physical stability encountered. It is

usual to give dexamethasone as a subcutaneous bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.33

0.53

0.05

15

A 20

B 8

C 0.8

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.33

0.27

0.08

15

A 20

B 4

C 1.2

Clinical
observation

Physically stable
over 24 h

Water for
injections

25.29

0.35

0.59

17

A 430

B 6

C 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

5.88

0.47

0.29

17

A 100

B 8

C 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.53

0.94

0.29

17

A 60

B 16

C 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

0.35

0.29

17

A 50

B 6

C 5
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Diamorphine (A), Dexamethasone (B) 
and Levomepromazine (C)
Summary: Mixture physically incompatible at the concentrations

below; solution becomes turbid. Note that the mixture of dexam-

ethasone and levomepromazine alone has been shown to be incom-

patible. It is usual to give dexamethasone via a subcutaneous bolus

injection. Levomepromazine may be given as a subcutaneous bolus

injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Dexamethasone (B) 
and Metoclopramide (C)
Summary: No problems with physical stability encountered,

although precipitation/turbidity may occur with higher concentra-

tions of dexamethasone. It is usual to give dexamethasone via a sub-

cutaneous bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

5.88

0.24

2.94

17

A 100

B 4

C 50

Clinical
observation

Physically stable
over 24 h

Water for
injections

8.82

0.24

1.76

17

A 150

B 4

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.53

0.59

2.35

17

A 60

B 10

C 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.76

0.71

3.53

17

A 30

B 12

C 60

Clinical
observation

Incompatible
Water for
injections

7.06

0.59

2.94

17

A 120

B 10

C 50

Clinical
observation

Incompatible
Water for
injections

0.50

0.40

0.63

20

A 10

B 8

C 12.5
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Diamorphine (A), Dexamethasone (B) 
and Midazolam (C)
Summary: No problems with physical stability encountered,

although precipitation or turbidity may occur as concentrations of

dexamethasone increase. It is usual to give dexamethasone via a sub-

cutaneous bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Dexamethasone (B) 
and Ondansetron (C)
Summary: No problems with physical stability encountered. It is

usual to give dexamethasone via a subcutaneous bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Glycopyrronium (B) 
and Levomepromazine (C)
Summary: No problems with physical stability encountered. To

reduce irritation at the site of infusion, levomepromazine may be

given as a subcutaneous bolus injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.12

0.09

5.88

17

A

B

C

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.76

0.05

0.74

17

A 30

B 1.6

C 100

Clinical
observation

Physically stable
over 24 h

Water for
injections

35.29

0.06

1.41

17

A 600

B 1

C 24

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

0.24

1.18

17

A 50

B 4

C 20
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Diamorphine (A), Glycopyrronium (B) 
and Midazolam (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Haloperidol (B) 
and Hyoscine Butylbromide (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

10.59

0.29

4.71

17

A 180

B 5

C 80

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.53

0.59

4.71

17

A 60

B 10

C 80

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.76

0.59

7.06

17

A 30

B 10

C 120

Clinical
observation

Physically stable
over 24 h

Water for
injections

24.71

0.05

2.35

17

A 420

B 0.8

C 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

6.67

0.08

1.33

17

A 120

B 1.6

C 30
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Diamorphine (A), Haloperidol (B) 
and Levomepromazine (C)
Summary: No problems with physical stability encountered. To reduce

irritation at the site of infusion, levomepromazine may be given as a

subcutaneous bolus injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Haloperidol (B) 
and Metoclopramide (C)
Summary: No problems with physical stability encountered. Note,

however, that there is usually no need to use this combination

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.65

0.29

3.53

17

A 130

B 5

C 60

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.71

0.59

3.53

17

A 80

B 10

C 60

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

0.29

1.76

17

A 40

B 5

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

42.35

0.59

11.76

17

A 720

B 10

C 200
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Diamorphine (A), Haloperidol (B) 
and Midazolam (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

49.41

0.59

2.35

17

A 840

B 10

C 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

37.06

0.59

1.76

17

A 630

B 10

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

26.47

0.29

1.18

17

A 450

B 5

C 20

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.06

0.29

1.76

17

A 120

B 5

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

0.15

1.18

17

A 40

B 2.5

C 20

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.18

0.29

1.76

17

A 20

B 5

C 30
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Diamorphine (A), Hyoscine Butylbromide (B) 
and Levomepromazine (C)
Summary: No problems with physical stability encountered. To reduce

irritation at the site of infusion, levomepromazine may be given as a

subcutaneous bolus injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

111.6

7.06

2.94

17

A 1900

B 120

C 50

Clinical
observation

Physically stable
over 24 h

Water for
injections

82.35

7.06

2.21

17

A 1400

B 120

C 37.50

Clinical
observation

Physically stable
over 24 h

Water for
injections

20.59

4.71

2.94

17

A 350

B 80

C 50

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.06

7.06

2.94

17

A 120

B 120

C 50

Clinical
observation

Physically stable
over 24 h

Water for
injections

5.88

4.71

1.47

17

A 100

B 80

C 25

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

7.06

0.37

17

A 40

B 120

C 6.25
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Diamorphine (A), Hyoscine Hydrobromide (B) 
and Levomepromazine (C)
Summary: No problems with physical stability encountered. To reduce

irritation at the site of infusion, levomepromazine may be given as a

subcutaneous bolus injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

26.47

0.14

5.88

17

A 450

B 2.4

C 100

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.71

0.11

4.41

17

A 80

B 1.8

C 75
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Diamorphine (A), Hyoscine Hydrobromide (B) 
and Midazolam (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

42.35

0.09

2.35

17

A 720

B 1.6

C 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

24.71

0.09

2.35

17

A 420

B 1.6

C 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

11.76

0.07

1.76

17

A 200

B 1.2

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

9.41

0.07

1.76

17

A 160

B 1.2

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.71

0.09

1.18

17

A 80

B 1.6

C 20

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.12

0.07

1.76

17

A 70

B 1.2

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

0.14

1.18

17

A 50

B 2.4

C 20
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Diamorphine (A), Levomepromazine (B) 
and Metoclopramide (C)
Summary: No problems with physical stability encountered. To reduce

irritation at the site of infusion, levomepromazine may be given as a

subcutaneous bolus injection at doses below 50 mg (= 2 ml). Note that

levomepromazine can antagonize the prokinetic effect of metoclo-

pramide

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Levomepromazine (B) 
and Midazolam (C)
Summary: No problems with physical stability encountered. To reduce

irritation at the site of infusion, levomepromazine may be given as a

subcutaneous bolus injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

94.12

2.94

1.76

17

A 1600

B 50

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

85.29

0.74

1.76

17

A 1450

B 12.5

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.53

7.35

1.47

17

A 60

B 125

C 25

Clinical
observation

Physically stable
over 24 h

Water for
injections

14.71

2.94

3.53

17

A 250

B 50

C 60

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.12

0.74

2.35

17

A 70

B 12.5

C 40
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Diamorphine (A), Levomepromazine (B) 
and Octreotide (C)
Summary: No problems with physical stability encountered. To reduce

irritation at the site of infusion, levomepromazine may be given as a

subcutaneous bolus injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Diamorphine (A), Metoclopramide (B) 
and Midazolam (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

24.71

3.53

1.18

17

A 420

B 60

C 20

Clinical
observation

Physically stable
over 24 h

Water for
injections

14.71

2.35

1.76

17

A 250

B 40

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

10.59

1.18

2.35

17

A 180

B 20

C 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

1.76

0.59

17

A 50

B 30

C 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

10.00

4.41

0.06

17

A 170

B 75

C 1.00

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.71

2.94

0.04

17

A 80

B 50

C 0.60

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

2.21

0.04

17

A 50

B 37.5

C 0.60
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Diamorphine (A), Midazolam (B) 
and Octreotide (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Dihydrocodeine (A), Glycopyrronium (B) 
and Midazolam (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Hydromorphone (A), Haloperidol (B) 
and Hyoscine Hydrobromide (C)
Summary: No problems with physical stability encountered 

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Hydromorphone (A), Hyoscine Hydrobromide (B)
and Octreotide (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Dextrose 5%

18.87

0.23

0.06

5.3

A 100

B 1.2

C 0.3

Laboratory
Physically stable
over 24 h

Dextrose 5%

14.29

1.43

0.17

7

A 100

B 10

C 1.2

Clinical
observation

Physically stable
over 24 h

Water for
injections

5.00

0.08

2.00

10

A 50

B 0.8

C 20

Clinical
observation

Physically stable
over 24 h

Water for
injections

8.24

2.35

0.04

17

A 140

B 40

C 0.6
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Hydromorphone (A), Metoclopramide (B) 
and Ondansetron (C)
Summary: No problems with physical stability encountered 

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Methadone (A), Glycopyrronium (B) 
and Midazolam (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Morphine Sulphate (A), Haloperidol (B) 
and Hyoscine Hydrobromide (C)
Summary: No problems with physical stability encountered 

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Dextrose 5%

30.77

0.77

0.09

13

A 400

B 10

C 1.2

Clinical
observation

Physically stable
over 24 h

Sodium
chloride 0.9%

2.50

0.04

1.00

20

A 50

B 0.8

C 20

Clinical
observation

Physically stable
over 24 h

Sodium
chloride 0.9%

2.00

0.06

2.00

20

A 40

B 1.2

C 40

Laboratory
Physically stable
over 24 h

Dextrose 5%

11.11

1.67

0.89

18

A 200

B 30

C 16
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Morphine Sulphate (A), Hyoscine Hydrobromide (B)
and Octreotide (C)
Summary: No problems with physical stability encountered 

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Morphine Sulphate (A), Metoclopramide (B) 
and Ondansetron (C)
Summary: No problems with physical stability encountered 

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clonazepam (A), Haloperidol (B) 
and Metoclopramide (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.24

0.59

1.76

17

A 4

B 10

C 30

Laboratory
Physically stable
over 24 h

Dextrose 5%

18.18

1.36

0.73

22

A 400

B 30

C 16

Laboratory
Physically stable
over 24 h

Dextrose 5%

35.40

0.11

0.03

11.3

A 400

B 1.2

C 0.3
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Cyclizine (A), Dexamethasone (B) 
and Hyoscine Butylbromide (C)
Summary: Cyclizine may crystallize with hyoscine butylbromide. If

an anticholinergic drug is required, hyoscine hydrobromide is an

acceptable alternative in this case. It is usual to give dexamethasone

via subcutaneous bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Cyclizine (A), Haloperidol (B) and Midazolam (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Glycopyrronium (A), Levomepromazine (B) 
and Octreotide (C)
Summary: No problems with physical stability encountered. To reduce

irritation at the site of infusion, levomepromazine may be given as a

subcutaneous bolus injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.09

1.47

0.04

17

A 1.6

B 25

C 0.6

Clinical
observation

Physically stable
over 24 h

Water for
injections

8.82

0.29

1.76

17

A 150

B 5

C 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

8.82

0.71

2.35

17

A 150

B 12

C 40
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Haloperidol (A), Hyoscine Butylbromide (B) 
and Midazolam (C)
Summary: No problems with physical stability encountered.

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Hyoscine Hydrobromide (A), Ketorolac (B) 
and Ranitidine (C)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Levomepromazine (A), Hyoscine Hydrobromide (B)
and Midazolam (C)
Summary: No problems with physical stability encountered. To reduce

irritation at the site of infusion, levomepromazine may be given as a

subcutaneous bolus injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

0.14

2.35

17

A 50

B 2.4

C 40

Clinical
observation

Physically stable
over 24 h

Sodium
chloride 0.9%

0.04

4.50

7.50

20

A 0.8

B 90

C 150

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.30

10.91

0.61

16.5

A 5

B 180

C 10
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Drug A B C D page

Alfentanil Clonazepam Dexamethasone Haloperidol 120

Alfentanil Clonazepam Glycopyrronium Haloperidol 120

Alfentanil Cyclizine Glycopyrronium Midazolam 121

Alfentanil Cyclizine Haloperidol Octreotide 121

Alfentanil Dexamethasone Haloperidol Midazolam 121

Diamorphine Clonazepam Cyclizine Glycopyrronium 122

Diamorphine Clonazepam Cyclizine Haloperidol 122

Diamorphine Clonazepam Dexamethasone Haloperidol 122

Diamorphine Clonazepam Dexamethasone Hyoscine Hydrobromide 123

Diamorphine Clonazepam Glycopyrronium Haloperidol 123

Diamorphine Clonazepam Haloperidol Hyoscine Hydrobromide 124

Diamorphine Clonazepam Hyoscine Butylbromide Midazolam 124

Diamorphine Clonazepam Hyoscine Hydrobromide Levomepromazine 124

Diamorphine Cyclizine Dexamethasone Haloperidol 125

Diamorphine Cyclizine Dexamethasone Hyoscine Hydrobromide 126

Diamorphine Cyclizine Dexamethasone Metoclopramide 127

Diamorphine Cyclizine Glycopyrronium Haloperidol 128

Diamorphine Cyclizine Glycopyrronium Midazolam 128

Diamorphine Cyclizine Haloperidol Hyoscine Butylbromide 129

Diamorphine Cyclizine Haloperidol Hyoscine Hydrobromide 129

Diamorphine Cyclizine Haloperidol Midazolam 130

Diamorphine Cyclizine Haloperidol Octreotide 130

Diamorphine Cyclizine Hyoscine Butylbromide Midazolam 131

Diamorphine Cyclizine Hyoscine Hydrobromide Metoclopramide 131

Diamorphine Cyclizine Hyoscine Hydrobromide Midazolam 132



Drug A B C D page

Diamorphine Cyclizine Midazolam Ranitidine 133

Diamorphine Dexamethasone Haloperidol Hyoscine 133
Butylbromide

Diamorphine Dexamethasone Haloperidol Levomepromazine 134

Diamorphine Dexamethasone Haloperidol Metoclopramide 134

Diamorphine Dexamethasone Hyoscine Hydrobromide Midazolam 135

Diamorphine Glycopyrronium Haloperidol Midazolam 136

Diamorphine Glycopyrronium Levomepromazine Octreotide 136

Diamorphine Glycopyrronium Metoclopramide Midazolam 137

Diamorphine Haloperidol Hyoscine Butylbromide Levomepromazine 137

Diamorphine Haloperidol Levomepromazine Midazolam 137

Diamorphine Hyoscine Butylbromide Levomepromazine Midazolam 138

Diamorphine Hyoscine Butylbromide Levomepromazine Octreotide 138

Diamorphine Levomepromazine Midazolam Octreotide 139

Hydromorphone Glycopyrronium Haloperidol Promethazine 139

Hydromorphone Glycopyrronium Haloperidol Octreotide 139

Hydromorphone Glycopyrronium Metoclopramide Octreotide 140

Hydromorphone Haloperidol Hyoscine Hydrobromide Promethazine 140

Hydromorphone Hyoscine Hydrobromide Metoclopramide Octreotide 140

Morphine Sulphate Glycopyrronium Haloperidol Promethazine 141

Morphine Sulphate Glycopyrronium Haloperidol Octreotide 141

Morphine Sulphate Glycopyrronium Metoclopramide Octreotide 141

Morphine Sulphate Haloperidol Hyoscine Hydrobromide Promethazine 142

Morphine Sulphate Hyoscine Hydrobromide Metoclopramide Octreotide 142

Cyclizine Haloperidol Glycopyrronium Octreotide 143

Compatibility data tables

Four drugs
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Alfentanil (A), Clonazepam (B), Dexamethasone (C)
and Haloperidol (D)
Summary: No problems with physical stability encountered,

although precipitation/turbidity may occur as doses increase (pH

effect). Note that a similar reaction occurs with dexamethasone and

haloperidol. Dexamethasone is usually given as a subcutaneous bolus

injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Alfentanil (A), Clonazepam (B), Glycopyrronium (C)
and Haloperidol (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.20

0.13

0.05

0.33

15

A 3

B 2

C 0.8

D 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.12

0.24

0.94

0.18

17

A 2

B 4

C 16

D 3
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Alfentanil (A), Dexamethasone (B), Haloperidol (C)
and Midazolam (D)
Summary: Physically incompatible; immediate turbidity. Note that a

similar reaction occurs with dexamethasone and haloperidol. To

overcome this problem, dexamethasone should be given via a subcu-

taneous bolus injection, or separate CSCI

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Incompatible
Water for
injections

0.26

0.94

0.18

1.18

17

A 4.5

B 16

C 3

D 20

Alfentanil (A), Cyclizine (B), Glycopyrronium (C)
and Midazolam (D)
Summary: No problems with physical stability encountered. Crystal-

lisation may occur as concentrations increase.

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.38

7.69

0.05

0.77

13

A 5

B 100

C 0.6

D 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.24

8.82

0.05

0.59

17

A 4

B 150

C 0.8

D 10

Alfentanil (A), Cyclizine (B), Haloperidol (C) 
and Octreotide (D)
Summary: No problems with physical stability encountered. Crystal-

lisation may occur as concentrations increase.

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.63

9.38

0.63

0.04

16

A 10

B 150

C 10

D 0.6
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Diamorphine (A), Clonazepam (B), Cyclizine (C)
and Glycopyrronium (D)
Summary: No problems with physical stability encountered. Crystal-

lisation may occur as concentrations increase.

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

5.88

0.24

8.82

0.07

17

A 100

B 4

C 150

D 1.2

Diamorphine (A), Clonazepam (B), Cyclizine (C)
and Haloperidol (D)
Summary: No problems with physical stability encountered. Crystal-

lisation may occur as concentrations increase.

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

0.12

8.82

0.29

17

A 40

B 2

C 150

D 5

Diamorphine (A), Clonazepam (B),
Dexamethasone (C) and Haloperidol (D)
Summary: No problems with physical stability encountered,

although precipitation/turbidity may occur as doses increase. Note

that a similar reaction occurs with dexamethasone and haloperidol.

To overcome this, dexamethasone should be given via a bolus subcu-

taneous injection, or separate CSCI. Alternatively, either haloperidol

or clonazepam may be given by subcutaneous bolus injection

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.29

0.12

0.71

0.29

17

A 5

B 2

C 12

D 5
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Diamorphine (A), Clonazepam (B),
Dexamethasone (C) and Hyoscine 
Hydrobromide (D)
Summary: No problems with physical stability encountered.

Problems may occur with higher doses of dexamethasone. This can

be overcome by giving the dexamethasone via a subcutaneous bolus

injection, or separate CSCI. Alternatively, clonazepam can be given as

a subcutaneous bolus injection, although the dose may make this

impractical

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.18

0.24

0.47

0.11

17

A 20

B 4

C 8

D 0.11

Diamorphine (A), Clonazepam (B),
Glycopyrronium (C) and Haloperidol (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

12.00

0.20

0.08

0.50

10

A 120

B 2

C 0.8

D 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.65

0.24

0.02

0.29

17

A 130

B 4

C 0.4

D 5
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Diamorphine (A), Clonazepam (B), Haloperidol (C)
and Hyoscine Hydrobromide (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

8.00

0.40

0.33

0.08

15

A 120

B 6

C 5

D 1.2

Diamorphine (A), Clonazepam (B), Hyoscine
Butylbromide (C) and Midazolam (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

102.6

0.17

6.86

0.57

17.5

A 1800

B 3

C 120

D 10

Diamorphine (A), Clonazepam (B), Hyoscine
Hydrobromide (C) and Levomepromazine (D)
Summary: No problems with physical stability encountered. To reduce

irritation at the site of infusion, levomepromazine may be given as a

subcutaneous bolus injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.53

0.24

0.09

2.94

17

A 60

B 4

C 1.6

D 50
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Diamorphine (A), Cyclizine (B), Dexamethasone (C)
and Haloperidol (D)
Summary: No problems with physical stability encountered,

although precipitation/turbidity may occur as doses increase. Note

that a similar reaction occurs with dexamethasone and haloperidol.

To overcome this, dexamethasone should be given via a bolus subcu-

taneous injection, or separate CSCI. Alternatively, haloperidol can be

given as bolus subcutaneous injection, depending upon dose

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

26.47

8.82

0.47

0.29

17

A 450

B 150

C 8

D 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

5.29

8.82

0.47

0.59

17

A 90

B 150

C 8

D 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

5.00

18.75

0.13

0.63

8

A 40

B 150

C 1

D 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.12

8.82

0.47

0.29

17

A 70

B 150

C 8

D 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

8.82

0.24

0.29

17

A 40

B 150

C 4

D 5
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Diamorphine (A), Cyclizine (B), Dexamethasone (C)
and Hyoscine Hydrobromide (D)
Summary: No problems with physical stability encountered,

although precipitation/turbidity may occur as doses increase. Note

that dexamethasone should usually be given via a bolus subcuta-

neous injection, or separate CSCI

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.53

8.82

0.47

0.11

17

A 60

B 150

C 8

D 1.8
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Diamorphine (A), Cyclizine (B), Dexamethasone (C)
and Metoclopramide (D)
Summary: Crystallization may occur as concentrations increase. This

is not a sensible combination of antiemetics, since the prokinetic

action of metoclopramide is inhibited by cyclizine. Higher doses of

metoclopramide will be required to overcome this. However, use of

this combination is acceptable if metoclopramide is used for its

central dopamine antagonist properties. Note that dexamethasone

should normally be given via a bolus subcutaneous injection, or

separate CSCI

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Incompatible
Water for
injections

14.12

8.82

0.24

1.76

17

A 240

B 150

C 4

D 30

Clinical
observation

Incompatible
Water for
injections

11.88

9.38

0.25

1.88

16

A 190

B 150

C 4

D 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.71

8.82

0.12

1.76

17

A 80

B 150

C 2

D 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

8.82

0.35

1.76

17

A 50

B 50

C 6

D 30
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Diamorphine (A), Cyclizine (B), Glycopyrronium (C)
and Haloperidol (D)
Summary: No problems with physical stability encountered.

Crystallisation may occur as concentrations increase.

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

11.76

8.82

0.05

0.29

17

A 200

B 150

C 0.8

D 5

Clinical
observation

Physically stable
over 24 h

Water for
injections

6.67

8.33

0.13

0.56

18

A 120

B 150

C 2.4

D 10

Diamorphine (A), Cyclizine (B), Glycopyrronium (C)
and Midazolam (D)
Summary: This combination may crystallise as concentrations

increase. This mixture should be diluted maximally to overcome any

problems

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

6.67

10.00

0.08

1.33

15

A 100

B 150

C 1.2

D 20

Clinical
observation

Incompatible
Water for
injections

2.22

16.67

0.07

1.11

9

A 20

B 150

C 0.6

D 10

Clinical
observation

Incompatible
Water for
injections

0.50

7.50

0.12

0.75

20

A 10

B 150

C 2.4

D 15

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.59

8.82

0.09

0.59

17

A 10

B 150

C 1.6

D 10
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Diamorphine (A), Cyclizine (B), Haloperidol (C)
and Hyoscine Butylbromide (D)
Summary: This mixture is likely to be physically incompatible.

Combination may crystallize as concentrations increase

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Incompatible
Water for
injections

18.82

8.82

0.59

7.06

17

A 320

B 150

C 10

D 120

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.06

4.41

0.15

2.35

17

A 120

B 75

C 2.5

D 40

Clinical
observation

Incompatible
Water for
injections

3.53

8.82

0.59

4.71

17

A 60

B 150

C 10

D 80

Diamorphine (A), Cyclizine (B), Haloperidol (C)
and Hyoscine Hydrobromide (D)
Summary: No problems with physical stability encountered.

Combination may crystallise as concentrations increase

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

13.53

8.82

0.59

0.09

17

A 230

B 150

C 10

D 1.6
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Diamorphine (A), Cyclizine (B), Haloperidol (C)
and Midazolam (D)
Summary: No problems with physical stability encountered.

Combination may crystallise as concentrations increase

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

14.12

8.82

0.59

1.76

17

A 240

B 150

C 10

D 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.06

10.71

0.36

0.59

17

A 120

B 150

C 5

D 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.57

10.71

0.36

1.43

17

A 50

B 150

C 5

D 20

Diamorphine (A), Cyclizine (B), Haloperidol (C)
and Octreotide (D)
Summary: No problems with physical stability encountered.

Combination may crystallise as concentrations increase

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.76

7.50

0.50

0.03

20

A 130

B 150

C 10

D 0.6

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.76

8.82

0.59

0.04

17

A 30

B 150

C 10

D 0.6
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Diamorphine (A), Cyclizine (B), Hyoscine
Butylbromide (C) and Midazolam (D)
Summary: This mixture is likely to be physically incompatible.

Combination may crystallize as concentrations increase

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Incompatible
Water for
injections

8.82

8.82

4.71

1.18

17

A 150

B 150

C 80

D 20

Clinical
observation

Incompatible
Water for
injections

1.50

7.50

5.00

1.00

20

A 30

B 150

C 100

D 20

Diamorphine (A), Cyclizine (B), Hyoscine
Hydrobromide (C) and Metoclopramide (D)
Summary: Crystallization is possible at higher concentrations. This

mixture should be diluted maximally to overcome any problems

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

10.00

8.82

0.07

1.76

17

A 170

B 150

C 1.2

D 30
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Diamorphine (A), Cyclizine (B), Hyoscine
Hydrobromide (C) and Midazolam (D)
Summary: No problems with physical stability encountered.

Combination may crystallise as concentrations increase

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

8.00

7.50

0.09

2.50

20

A 160

B 150

C 1.8

D 50

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.06

8.82

0.09

1.76

17

A 120

B 150

C 1.6

D 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.65

8.82

0.09

1.76

17

A 45

B 150

C 1.6

D 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

8.82

0.14

2.35

17

A 40

B 150

C 2.4

D 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.76

8.82

0.07

1.76

17

A 30

B 150

C 1.2

D 30
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Diamorphine (A), Cyclizine (B), Midazolam (C) 
and Ranitidine (D)
Summary: No problems with physical stability encountered.

Combination may crystallise as concentrations increase

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.50

7.50

0.50

7.50

20

A 10

B 150

C 10

D 150

Diamorphine (A), Dexamethasone (B), 
Haloperidol (C) and Hyoscine Butylbromide (D)
Summary: No problems with physical stability encountered,

although precipitation/turbidity may occur as concentrations

increase. Note that a similar reaction occurs with dexamethasone and

haloperidol. To overcome this, dexamethasone should be given via a

bolus subcutaneous injection, or separate CSCI. At low doses,

haloperidol may also be given via bolus subcutaneous injection if

necessary

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.12

0.47

0.29

4.71

17

A 70

B 8

C 5

D 80
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Diamorphine (A), Dexamethasone (B), 
Haloperidol (C) and Levomepromazine (D)
Summary: Combination likely to be physically incompatible. Note

that similar reactions are possible with dexamethasone and haloperi-

dol or levomepromazine. This may be overcome by discontinuing

haloperidol and by giving the dexamethasone via a subcutaneous

bolus injection, or separate CSCI. Haloperidol and levomepro-

mazine should not usually be given together. Levomepromazine and

haloperidol may also be given as a subcutaneous injection at low

doses

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Incompatible
Water for
injections

5.29

0.35

0.59

1.47

17

A 90

B 6

C 10

D 25

Diamorphine (A), Dexamethasone (B), 
Haloperidol (C) and Metoclopramide (D)
Summary: No problems with physical stability encountered, although

precipitation/turbidity may occur as concentrations increase. Note

that a similar reaction occurs with dexamethasone and haloperidol.

To overcome this, dexamethasone should be given via a bolus

subcutaneous injection, or separate CSCI. Metoclopramide and

haloperidol should not be used together as antiemetics

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

15.29

0.35

0.29

1.76

17

A 260

B 6

C 5

D 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.06

0.47

0.59

1.76

17

A 120

B 8

C 10

D 30
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Diamorphine (A), Dexamethasone (B), Hyoscine
Hydrobromide (C) and Midazolam (D)
Summary: No problems with physical stability encountered,

although precipitation/turbidity may occur as concentrations

increase. To overcome this, dexamethasone should be given via a

bolus subcutaneous injection, or separate CSCI

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.06

0.47

0.09

1.18

17

A 120

B 8

C 1.6

D 20

Clinical
observation

Physically stable
over 24 h

Water for
injections

4.12

0.47

0.07

1.76

17

A 70

B 8

C 1.2

D 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.76

0.24

0.11

0.88

17

A 30

B 4

C 1.8

D 15
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Diamorphine (A), Glycopyrronium (B), 
Haloperidol (C) and Midazolam (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.65

0.09

0.59

1.18

17

A 130

B 1.6

C 10

D 20

Clinical
observation

Physically stable
over 24 h

Water for
injections

5.29

0.05

0.29

1.76

17

A 90

B 0.8

C 5

D 30

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.65

0.07

0.59

1.18

17

A 45

B 1.2

C 10

D 20

Diamorphine (A), Glycopyrronium (B),
Levomepromazine (C) and Octreotide (D)
Summary: No problems with physical stability encountered. To pre-

vent any irritation at the site of infusion, levomepromazine may be

given as a subcutaneous injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

5.88

0.14

2.94

0.04

17

A 100

B 2.4

C 50

D 0.6

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.00

0.08

0.63

0.03

20

A 40

B 1.6

C 12.5

D 0.6

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.18

0.11

2.94

0.04

17

A 20

B 1.8

C 50

D 0.6
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Diamorphine (A), Glycopyrronium (B),
Metoclopramide (C) and Midazolam (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

0.07

2.35

1.76

17

A 40

B 1.2

C 40

D 30

Diamorphine (A), Haloperidol (B), Hyoscine
Butylbromide (C) and Levomepromazine (D)
Summary: No problems with physical stability encountered. Note that

it is not usually necessary to give both haloperidol and levomepro-

mazine together. To prevent site irritation, levomepromazine may be

given as a subcutaneous injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

0.59

4.71

1.47

17

A 40

B 10

C 80

D 25

Diamorphine (A), Haloperidol (B),
Levomepromazine (C) and Midazolam (D)
Summary: No problems with physical stability encountered. Note

that it is normally not necessary to use haloperidol and levomepro-

mazine together. Levomepromazine may also be given as a subcuta-

neous injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

18.82

0.59

8.82

1.18

17

A 320

B 10

C 150

D 20

TSD-04(73-150)  12/31/01  6:33 PM  Page 137



COMPATIBILITY DATA TABLES: FOUR DRUGS138

Diamorphine (A), Hyoscine Butylbromide (B),
Levomepromazine (C) and Midazolam (D)
Summary: No problems with physical stability encountered. To pre-

vent irritation at the site of infusion, levomepromazine may be given

as a subcutaneous injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

42.94

5.29

2.94

0.59

17

A 730

B 90

C 50

D 10

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.06

4.71

1.47

1.18

17

A 120

B 80

C 25

D 20

Diamorphine (A), Hyoscine Butylbromide (B),
Levomepromazine (C) and Octreotide (D)
Summary: No problems with physical stability encountered. To pre-

vent irritation at the site of infusion, levomepromazine may be given

as a subcutaneous injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.94

3.53

2.94

0.04

17

A 50

B 60

C 50

D 0.6

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

5.29

1.47

0.04

17

A 40

B 90

C 25

D 0.6
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Diamorphine (A), Levomepromazine (B),
Midazolam (C) and Octreotide (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

0.74

1.18

0.03

17

A 40

B 12.5

C 20

D 0.5

Hydromorphone (A), Glycopyrronium (B),
Haloperidol (C) and Promethazine (D)
Summary: No problems with physical stability encountered,

although haloperidol and promethazine should not normally be

given together

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Dextrose 5%

12.5

0.12

0.25

5.00

20

A 250

B 2.4

C 5

D 100

Hydromorphone (A), Glycopyrronium (B),
Haloperidol (C) and Octreotide (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Dextrose 5%

9.71

0.12

0.97

0.03

10.3

A 100

B 1.2

C 10

D 0.3
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Hydromorphone (A), Glycopyrronium (B),
Metoclopramide (C) and Octreotide (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Dextrose 5%

6.99

0.08

2.10

0.02

14.3

A 100

B 1.2

C 30

D 0.3

Hydromorphone (A), Haloperidol (B), Hyoscine
Hydrobromide (C) and Promethazine (D)
Summary: Physically incompatible at these concentrations

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

LaboratoryIncompatibleDextrose 5%

12.5

1.25

0.15

6.25

8

A 100

B 10

C 1.2

D 50

Hydromorphone (A), Hyoscine Hydrobromide (B),
Metoclopramide (C) and Octreotide (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Dextrose 5%

8.85

0.11

2.65

0.03

11.3

A 100

B 1.2

C 30

D 0.3
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Morphine Sulphate (A), Glycopyrronium (B),
Haloperidol (C) and Promethazine (D)
Summary: No problems with physical stability encountered,

although haloperidol and promethazine should not normally be

given together

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Dextrose 5%

22.22

0.13

0.28

5.56

18

A 400

B 2.4

C 5

D 100

Morphine Sulphate (A), Glycopyrronium (B),
Haloperidol (C) and Octreotide (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Dextrose 5%

24.54

0.07

0.61

0.02

16.3

A 400

B 1.2

C 10

D 0.3

Morphine Sulphate (A), Glycopyrronium (B),
Metoclopramide (C) and Octreotide (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Dextrose 5%

19.70

0.06

1.48

0.01

20.3

A 400

B 1.2

C 30

D 0.3
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Morphine Sulphate (A), Haloperidol (B), Hyoscine
Hydrobromide (C) and Promethazine (D)
Summary: Physically incompatible at these concentrations

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

LaboratoryIncompatibleDextrose 5%

28.57

0.71

0.09

3.57

14

A 400

B 10

C 1.2

D 50

Morphine Sulphate (A), Hyoscine Hydrobromide
(B), Metoclopramide (C) and Octreotide (D)
Summary: No problems with physical stability encountered

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Laboratory
Physically stable
over 24 h

Dextrose 5%

23.12

0.07

1.73

0.02

17.3

A 400

B 1.2

C 30

D 0.3
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Cyclizine (A), Haloperidol (B), Glycopyrronium (C)
and Octreotide (D)
Summary: No problems with physical stability encountered.

Combination may precipitate as concentrations increase

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

7.50

0.50

0.12

0.03

20

A 150

B 10

C 2.4

D 0.6
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Diamorphine Cyclizine Dexamethasone Haloperidol Midazolam 147
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Alfentanil (A), Cyclizine (B), Haloperidol (C),
Midazolam (D) and Octreotide (E)
Summary: No problems with physical stability encountered.

Combination may precipitate as concentrations increase

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.53

7.89

0.53

1.05

0.03

19

A 10

B 150

C 10

D 20

E 0.6

Alfentanil (A), Glycopyrronium (B),
Levomepromazine (C), Midazolam (D) 
and Octreotide (E)
Summary: No problems with physical stability encountered. To pre-

vent irritation at the site of infusion, levomepromazine may be given

as a subcutaneous injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

0.19

0.13

0.35

0.56

0.03

18

A 3.5

B 2.4

C 6.25

D 10

E 0.6
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Diamorphine (A), Clonazepam (B), Cyclizine (C),
Dexamethasone (D) and Haloperidol (E)
Summary: No problems with physical stability encountered,

although precipitation/turbidity may occur as concentrations

increase. Note that a similar rea ction occurs with dexamethasone

and haloperidol. Dexamethasone should be given via a bolus subcu-

taneous injection, or separate CSCI at higher doses

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

3.33

0.13

10.00

0.07

0.33

15

A 50

B 2

C 150

D 1

E 5

Diamorphine (A), Cyclizine (B), Dexamethasone (C),
Haloperidol (D) and Midazolam (E)
Summary: No problems with physical stability encountered,

although precipitation/turbidity may occur as concentrations

increase. Note that a similar reaction occurs with dexamethasone and

haloperidol. Dexamethasone should be given via a bolus subcuta-

neous injection, or separate CSCI at higher doses

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

15.29

17.65

0.12

0.59

0.59

8.5

A 130

B 150

C 1

D 5

E 5
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Diamorphine (A), Cyclizine (B), Glycopyrronium (C),
Haloperidol (D) and Midazolam (E)
Summary: No problems with physical stability encountered. Crystal-

lisation may occur as concentrations increase

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

6.36

6.82

0.07

0.45

1.82

22

A 140

B 150

C 1.6

D 10

E 40

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

8.82

0.05

0.29

0.88

17

A 40

B 150

C 0.8

D 5

E 15

Diamorphine (A), Cyclizine (B), Glycopyrronium (C),
Haloperidol (D) and Octreotide (E)
Summary: No problems with physical stability encountered. Crystal-

lisation may occur as concentrations increase

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

2.35

8.82

0.11

0.29

0.04

17

A 40

B 150

C 1.8

D 5

E 0.6

TSD-04(73-150)  12/31/01  6:33 PM  Page 148



COMPATIBILITY DATA TABLES: FIVE DRUGS 149

Diamorphine (A), Glycopyrronium (B),
Levomepromazine (C), Midazolam (D) 
and Octreotide (E)
Summary: No problems with physical stability encountered. To

reduce irritation at the site of infusion, levomepromazine may be

given as a subcutaneous injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.25

0.10

2.08

0.83

0.03

24

A 30

B 2.4

C 50

D 20

E 0.6

Diamorphine (A), Haloperidol (B), Hyoscine
Hydrobromide (C), Levomepromazine (D) 
and Midazolam (E)
Summary: No problems with physical stability encountered. To

reduce irritation at the site of infusion, levomepromazine may also

be given as a subcutaneous injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

1.76

0.59

0.07

0.74

2.35

A 30

B 10

C 1.2

D 12.5

E 40
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Diamorphine (A), Hyoscine Butylbromide (B),
Levomepromazine (C), Midazolam (D) and
Octreotide (E)
Summary: No problems with physical stability encountered. To

reduce irritation at the site of infusion, levomepromazine may be

given as a subcutaneous injection at doses below 50 mg (= 2 ml)

Dose in Volume in Concentration 
Drug syringe (mg) syringe (ml) (mg/ml) Diluent Outcome Data type

Clinical
observation

Physically stable
over 24 h

Water for
injections

9.41

7.06

2.94

0.88

0.04

17

A 160

B 120

C 50

D 15

E 0.6
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Syringe Driver Prescription

DOCTOR MUST SIGN, DATE AND CLEARLY CROSS THROUGH BOX UPON
DISCONTINUATION

Date started Drug(s) and dose(s)

Date stopped

Pharmacist

Doctor’s signature

Date started Drug(s) and dose(s)

Date stopped

Pharmacist

Doctor’s signature

Date started Drug(s) and dose(s)

Date stopped

Pharmacist

Doctor’s signature

Date started Drug(s) and dose(s)

Date stopped

Pharmacist

Doctor’s signature

Date started Drug(s) and dose(s)

Date stopped

Pharmacist

Doctor’s signature

Date started Drug(s) and dose(s)

Date stopped

Pharmacist

Doctor’s signature

Date started Drug(s) and dose(s)

Date stopped

Pharmacist

Doctor’s signature

Date started Drug(s) and dose(s)

Date stopped

Pharmacist

Doctor’s signature

TSD-App(151-154)  12/31/01  6:36 PM  Page 152



APPENDICES 153

Syringe Driver: Nursing 
Administration Record

All syringe drivers should be checked 4 hourly to ensure site viability, correct delivery and to ensure

no crystallization or precipitation has occurred. Nurses should sign below when the driver is

started, and every time it is checked. Any problems, such as resiting, should be recorded. Inform

the doctor or pharmacist if crystallization or precipitation occurs

Date Sign Dose(s) Time started 0200 0600 1000 1400 1800 2200 Comments

Name:  . . . . . . . . . . . . . . . . .

Ward:  . . . . . . . . . . . . . . . . .
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adjuvants 63
administration record 6, 53
agitation 63, 69–71
alfentanil 18–19, 28, 29, 44, 45, 46, 48,

63, 76–8, 92–4, 120–1, 146 
incident pain 63
opioid conversion factor 13 

amnesia 63
antiemetics 66–9

boost button 2–4
buprenorphine, opioid conversion

factor 13

cannula material 10
carbamazepine 25, 28, 32, 37
checking record 6, 153
chemoreceptor trigger zone 65
cimetidine 25
clonazepam 15, 17, 27–8, 76, 84, 85, 92,

94, 95, 96, 115, 120, 122, 123, 124,
147 

neuropathic pain 63
restlessness and agitation 71

codeine, opioid conversion factor 13
compatibility 12, 73–150
continuous subcutaneous infusion 2 

indications 4 
site irritation 10
siting 8 
starting 8–9 
stopping 9 
suitable drugs 12

creatinine 63
cyclizine 9, 10, 15, 19, 29–30, 32, 37, 38,

45, 76, 79, 83, 86, 93, 94, 97, 98, 99,
100, 101, 116 , 121, 122, 125, 126,
127, 128, 129, 130, 131, 132, 133,
143, 146, 147, 148

antiemetic 66, 67, 68 
site irritation 10

death rattle 71–2
dexamethasone 12, 15, 17, 21, 23, 25, 28,

31–2, 36, 40, 43, 45, 48, 76, 79, 83,
85, 86–7, 95, 97, 102, 103, 104, 116,
120, 121, 122, 123, 125, 126, 127,
133, 134, 135, 147 

antiemetic 67, 68
site irritation 10

dextrose 8
diamorphine 9, 14–15, 28, 29, 37, 40, 42,

44, 45, 46, 47, 48, 79–83, 94–113,
122–39, 147–50 

opioid conversion factor 13 
rescue doses 60

diclofenac 12, 33 
musculoskeletal pain 64

dihydrocodeine 20, 83–4, 113 
opioid conversion factor 13

diluent 8
dimenhydrinate 17, 23, 34, 36, 45, 46 

antiemetic 67, 68
dipipanone, opioid conversion factor 13
drug 

administration routes 2, 4
combinations 9
compatibility 12, 73–150 
stability 9–10, 12

erythromycin 19

fentanyl 21, 44, 45, 48 
opioid conversion factor 13
patch 9, 60 

fluoxetine 25, 37

Index
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glycopyrronium 4, 9, 12, 15, 17, 23, 28,
32, 34, 35–6, 47, 48, 50, 77, 85, 87,
92, 95, 104, 105, 113, 114, 116, 120,
121, 122, 123, 128, 136, 137, 139,
140, 141, 143, 146, 148, 149 

antiemetic 67, 69
respiratory tract secretions 72

haloperidol 15, 17, 20, 21, 23, 25, 28, 32,
34, 37, 40, 45, 77, 80, 84, 85, 86, 88,
92, 93, 95, 98, 102, 105, 106, 107,
113, 114, 115, 116, 117, 120, 121,
122, 123, 124, 125, 128, 129, 130,
133, 134, 136, 137, 139, 140, 141,
142, 143, 146, 147, 148, 149 

antiemetic 67, 68 
restlessness and agitation 71

5-HT3 antagonists 69
hyaluronidase 10, 23, 25
hydromorphone 22–3, 31, 36, 37, 43, 45,

63, 113–14, 139–40 
opioid conversion factor 13

hydromorphone-3-glucuronide 22
hyoscine butylbromide 10, 15, 21, 25,

29, 34, 38, 47, 77, 80, 88, 93, 96, 99,
105, 108, 116, 117, 124, 129, 131,
133, 137, 138, 150 

antiemetic 67
respiratory tract secretions 72

hyoscine hydrobromide 15, 17, 23, 28,
34, 36, 39, 92, 99, 102, 109, 110, 113,
114, 115, 117, 123, 124, 126, 129,
131, 132, 135, 140, 142, 149 

respiratory tract secretions 72
restlessness and agitation 71 

incident pain 63
information sources 9
intramuscular administration 2, 4
intravenous administration 2, 4

ketamine 17, 29, 40, 88
neuropathic pain 63 

ketoconazole 19

ketorolac 12, 15, 17, 21, 23, 25, 40, 41–2,
81, 88, 117 

musculoskeletal pain 63–4

levomepromazine 9, 15, 17, 21, 23, 25,
29, 32, 37, 40, 43–4, 45, 77, 81, 84,
87, 89, 93, 96, 99, 103, 104, 106, 108,
109, 111, 112, 116, 117, 124, 134,
136, 137, 138, 139, 146, 149, 150 

antiemetic 67, 68, 69 
restlessness and agitation 71
site irritation 10 

Luer Lok™ syringes 4

magnesium hydroxide 68
methadone 8, 24–5, 28, 43, 45, 84, 114 

opioid conversion factor 13
site irritation 10 

methotrimeprazine, see
levomepromazine

metoclopramide 15, 17, 21, 23, 25, 29,
34, 37, 40, 45, 48, 78, 82, 86, 89, 94,
100, 103, 106, 111, 112, 114, 115,
127, 131, 134, 137, 140, 141, 142 

antiemetic 66, 67, 68
midazolam 4, 9, 15, 17, 19, 20, 21, 23,

25, 29, 34, 40, 46, 48, 50, 51, 78, 82,
84, 87, 88, 93, 94, 101, 104, 105, 107,
110, 111, 112, 113, 114, 116, 117,
121, 124, 128, 130, 131, 132, 133,
135, 136, 137, 138, 139, 146, 147,
148, 149, 150 

incident pain 63
restlessness and agitation 71 

mixing drugs
web sites 9

6-monoacetylmorphine 14
monoamine oxidase inhibitors 25
morphine sulphate 16–17, 28, 34, 36,

37, 40, 43, 45, 46, 48, 50, 114–15,
141–2 
opioid conversion factor 13

morphine-3-glucuronide (M3G) 14–15,
16–17

morphine-6-glucuronide (M6G) 14–15,
16–17, 63

MS16A 2, 3, 4, 6, 7
MS26 2, 3, 4, 6, 7
musculoskeletal pain 63–4

INDEX156
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nausea and vomiting 64–9 
antiemetics 66–9
causes 65 

neuropathic pain 63
nickel allergy 10
nucleus tractus solitarius 65
nursing administration record 6, 53

octreotide 15, 34, 35, 47, 83, 89, 112,
113, 115, 116, 121, 130, 136, 138,
139, 140, 141, 142, 143, 146, 148,
149, 150 

antiemetic 67, 69
ondansetron 15, 17, 19, 21, 29, 31, 36,

46, 48, 83, 104, 114, 115 
antiemetic 67

opioid analgesics 12–13 
dose 60, 61
see also specific agents

opioid conversion factors 13
oral administration 2, 4
oxycodone, opioid conversion factor 13

pain 60–4
paradoxical agitation 71
pH 12
phenobarbital (phenobarbitone) 12, 23,

25, 28, 32, 34, 36, 49, 51 
restlessness and agitation 71

phenytoin 25, 32
prescriptions 152
promethazine 17, 34, 36, 50, 85, 139,

140, 141, 142 
antiemetic 67, 68,
restlessness and agitation 71
site irritation 10 

proton pump inhibitor 41

ranitidine 17, 51, 87, 88, 117, 133 
antiemetic 67

record keeping 6, 153
rectal administration 2, 4
renal failure 63
respiratory tract secretions 71–2
restlessness and agitation 63, 69–71

rifampicin 25
risk management 6

SIMS Graseby® syringe drivers
MS16A 2, 3, 4, 6, 7
MS26 2, 3, 4, 6, 7

site irritation 10
sodium chloride 8
stability 9–10, 12
staff training and education 6
sunlight 9
syringe driver 2–10

anti-tampering device 7 
assembly 4 
availability 10 
liquid length 4
nursing administration record 6, 53
prescription 152 
procedure 5–8 
starting 8–9 
stopping 9 
types 2

tamper-proofing 7
Teflon cannula 10
temperature and stability 9–10
terminal agitation and restlessness 63,

69–71
training 6
tramadol 26, 85 

opioid conversion factor 13

vestibular apparatus 65
Vialon cannula 10
vomiting centre 65, see also nausea and

vomiting

water for injections 8

zidovudine 25
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