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Preface

The Injectable Drugs Guide provides a user-friendly, single point of reference for health-
care professionals in the prescribing, preparation, administration and monitoring of
injectable medicines.

The idea for such a book grew out from some of the entries in our sister book Clinical
Pharmacy Pocket Companion, which, as well as covering many clinical topics such as
electrolyte disturbances and perioperative management of medicines, also deals with a
number of medicines requiring therapeutic monitoring. It became apparent that the
benefits of such an approach could be rolled out to a greater number of medicines. At
around the same time the UK National Patient Safety Agency issued a patient safety
alert entitled ‘Promoting safer use of injectable medicines’ (NPSA/2007/20). This
requires organisations to risk assess individual parenteral drugs and put procedures in
place to allow them to be handled more safely.

The Injectable Drugs Guide is a handbook supporting the risk assessment process
(each drug has a risk rating). It also provides a holistic approach to injectable medicines
to meet the needs of the many disciplines involved in the clinical use of injectables and
also those providing advice about injectable drug use.

The book comprises primarily individual drug monographs. There are a number
of appendices giving further guidance on specific aspects of injectable therapy and
additional clinical information (the full list of these is found on the Contents page).

In the main, cancer chemotherapy agents are not covered in the monographs. This is
because there are tight controls around the use of these agents in clinical practice. Their
handling in clinical settings is highly protocol driven and locality specific; use by
inexperienced individuals is inappropriate.

Alistair Gray
Jane Wright
Vince Goodey
Lynn Bruce
November 2010



How to use the

Injectable Drugs Guide
monographs

Each monograph is presented in a format that sequences the information as needed by
healthcare professionals from contemplation of treatment, through preparation and
administration, to the monitoring that may be required during and after therapy.
Monographs are generally presented in the following order:

Drug name and form(s) of the preparation(s)

Background information about each medicine including,

* Type of drug

* What it is used to treat (licensed and unlicensed indications and routes)
* Additional miscellany of interest to the user

* If appropriate, how doses of the drug are usually expressed

Pre-treatment checks including,

* Contraindications and cautions to be considered prior to use

* Any measures and/or tests that should be undertaken before commencing therapy. In
some cases these tests are mandatory; in others they are dependent on the circum-
stances in which the drug is being used. These are listed alphabetically.

* Pregnancy and breast-feeding information has not been included except in a few
special cases (standard reference sources or the advice of a Medicines Information
department should be sought if this information is needed).

Dose including indication-specific information and any adjustments required in renal
or hepatic impairment. Unless otherwise stated, doses are for adults (child and neonatal
doses have not been included).

Routes of administration

* A series of headings outline the route(s) by which a particular drug may be given; the
specifics of preparation and administration are provided for each route. In some cases
the individual heading indicates the circumstances in which a particular route is
appropriate.

* For drugs given by infusion, most monographs specify the quantity of infusion fluid
to use. However, some monographs use the phrase ‘dilute in a suitable volume of
compatible infusion fluid’. In this case the prescriber should choose a volume and
fluid that is appropriate to the patient’s needs and clinical condition (compatibility
data are given further down the monograph in the Technical Information table).
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Technical information includes details of:

* Incompatibilities with fluids, other drugs by Y-site administration and also some-
times with materials

* Compatibilities with infusion fluids and also drugs where co-administration and
concentrations are likely to be used in practice. Drugs for which compatibility is
concentration-specific are not included in this list. More detailed sources such as
Trissel! should be used to clarify these.

* pH, particularly for drugs which are given intravenously

* Sodium content is stated if it is >1 mmol per likely dose; information about other
significant electrolytes is given where appropriate

* Osmolarity for the most significantly hyperosmolar products

* Excipients where allergy is a possibility or where these could have significant side-
effects in certain individuals

* Storage conditions advised for long-term and in-use storage plus, in some cases
details on the significance of any change in appearance

* Displacement value for dry powder products

* Special handling and management of spillage information if appropriate

* Stability after preparation information. This is not provided so that infusions
can be prepared significantly prior to use in a clinical area, but rather to indicate how
long a preparation is stable if it is not possible to administer it immediately. Stability
information is also provided for reconstituted multidose vials.

Monitoring includes the measures required to ensure the medicine is used safely

throughout therapy, the clinical outcome and other parameters that need consider-

ation, e.g. certain adverse effects. The frequency of monitoring of each parameter is

stated and the rationale for monitoring. In some cases the frequency is precise, e.g.

‘daily’, in others the frequency is not clearly defined in the literature and an individual

clinician will need to decide what is reasonable. In these cases the term ‘periodically’

has been used.

Additional information includes

Common and serious undesirable effects including:

* Immediate adverse reactions or those that may occur shortly after administration

* Injection- or infusion-related adverse events, either due to rapid administration
or those which are injection-site related

* Other adverse reactions

Pharmacokinetics in the main provides an indication of the elimination half-life of
the drug, which can be useful in determining duration of effect. Some monographs
provide information on other pharmacokinetic or pharmacodynamic parameters
where these might be helpful.

Significant interactions drugs are grouped together under subheadings to give an
indication of likely effect of the interaction. These lists are not comprehensive and
more detailed sources such as Stockley’s Drug Interactions® should be used if required.
Action in case of overdose gives guidance on managing therapeutic overdose of the
drug and in most cases lists general supportive measures required. For the management
of significant overdose an on-line source such as Toxbase® should always be consulted.
Counselling points are intended to provide a prompt for healthcare professionals as
they speak to patients about their therapy.
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Risk rating. Each medicine has been risk-assessed, considering the worst case scenario,
to provide an overall risk rating based on the NPSA tool for risk assessment of individual
injectable medicine products prepared in clinical areas.* The assessment is displayed
pictorially with icons and as a risk score. See Appendix 11 for more information on the
risk rating used.

References. In general the main reference source used to assemble the information has
been the manufacturer’s product literature (in the UK this is the Summary of Product
Characteristics or SPC) and MedicinesComplete (see below). In the main, SPCs mentioned
can be accessed on-line at http://www.medicines.org.uk/EMC/. To save space references
have not been included if information has been sourced from MedicinesComplete,
although the SPCs used have been stated for clarity. Any other reference source used is
stated in the normal way using the Vancouver system of referencing.

References

1. Trissel L, ed. Handbook on Injectable Drugs, 14th edn. Bethesda, MD: American Society of Health-
System Pharmacists, 2007 (accessible via MedicinesComplete).

2. Baxter K, ed. Stockley’s Drug Interactions 9 (accessible via MedicinesComplete).

3. Toxbase accessible at http://www.toxbase.org.

4. National Patient Safety Agency. Promoting safer use of injectable medicines (NPSA/2007/20)
(accessible at www.npsa.nhs.uk/health/alerts).
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Feedback on any aspect of the book would be welcome via the e-mail address
pharmpresseditorial@rpharms.com.
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ABGs
ABW
ACE
ACS
ACT
ACTH
ADH
ADR
AF
AIDS
Alk Phos
ALT
AML
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APTT
ARDS
AST
AUC
AV
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BAL
BCG
BMD
BP
bpm
Ca
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CAPD
L-carnitine
CCPD
CHM
CHMP
CIVAS
CK
CKD

Abbreviations

increased, raised or hyper- (as in TK=hyperkalaemia)
decreased or hypo- (as in |K=hypokalaemia)
arterial blood gases

actual bodyweight

angiotensin-converting enzyme

acute coronary syndromes

activated clotting time

adrenocorticotrophic hormone, corticotrophin
anti-diuretic hormone; vasopressin

adverse drug reaction

atrial fibrillation

acquired immune deficiency syndrome

alkaline phosphatase

alanine transaminase (alanine aminotransferase)
acute myeloid leukaemia

absolute neutrophil count

aseptic non-touch technique

activated partial thromboplastin time

adult respiratory distress syndrome

aspartate transaminase (aspartate aminotransferase)
area under the curve

atrioventricular

azidothymidine (zidovudine)

British anti-Lewisite (dimercaprol)

Bacillus Calmette-Guérin

bone mineral density

blood pressure

beats per minute

calcium

coronary artery bypass graft

continuous ambulatory peritoneal dialysis
levocarnitine

continuous cyclic peritoneal dialysis
Commission on Human Medicines

Committee for Medicinal Products for Human Use
Centralised Intravenous Additive Service
creatine kinase, creatine phosphokinase, CPK
chronic kidney disease
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Cl chloride

CMV cytomegalovirus

CNS central nervous system

CO, carbon dioxide

COPD chronic obstructive pulmonary disease
CPR cardiopulmonary resuscitation

Cr creatinine

CrCl creatinine clearance

CRP C-reactive protein

CSF cerebrospinal fluid

CsII continuous subcutaneous insulin infusion
CSM Committee on Safety of Medicines
cSSTI complicated skin and soft-tissue infections
CTZ chemoreceptor trigger zone

CVA cerebrovascular accident

CVP central venous pressure

DAFNE dose adjustment for normal eating

DAS disease activity score

DIC disseminated intravascular coagulation
DKA diabetic ketoacidosis

DMARDs disease-modifying anti-rheumatic drugs
DVT deep vein thrombosis

ECG electrocardiogram

ECT electroconvulsive therapy

EFAD essential fatty acid deficiency

eGFR estimated glomerular filtration rate
EMD electromechanical dissociation

EPSE extrapyramidal side-effects (e.g. muscle shakes and tremor)
ESR erythrocyte sedimentation rate

FBC full blood count

FU fluorouracil

G6PD glucose-6-phosphate dehydrogenase
GCS Glasgow Coma Scale

G-CSF granulocyte colony-stimulating factor
GFR glomerular filtration rate

GGT gamma-glutamyl transpeptidase

GH growth hormone

GI gastrointestinal

Gluc glucose

GORD gastro-oesophageal reflux disease

GP glycoprotein

GVHD graft-versus-host disease

HACA human anti-chimeric antibody
Hartmann's Sodium lactate intravenous infusion, compound
Hb haemoglobin

HbAlc glycosylated (glycated) haemoglobin
HBV hepatitis B virus

HCG human chorionic gonadotrophin
HCO3 bicarbonate

HDL high-density lipoprotein

HHS hyperosmolar hyperglycaemic state (formerly HONS or HONK)

HIPAA heparin-induced platelet activation assay



HIT
HIV
HRT
HSCT
HSV
IBW
IgE
IGF
IgG
IHD
M
INR
v
Jvp

K

KCl
KGF
LDL
LFTs
LHRH
LMWH
LRTI
LVEF
LVF
MAOI
MCV
Mg
MHRA
MI
MIC
min
mmHg
MRSA
Na
NaCl
NBM
NG
NICE
NIHSS
NMS

NPIS
NPSA
NQMI
NRTI
NSAID
NSTEMI
NYHA
O,
OHSS
PA
PBPC

Abbreviations

heparin-induced thrombocytopenia

human immunodeficiency virus

hormone replacement therapy

haematopoietic stem cell transplantation

herpes simplex virus

ideal bodyweight (see Appendix 10 for calculation)
immunoglobulin E

insulin-like growth factor

immunoglobulin G

ischaemic heart disease

intramuscular

international normalised ratio

intravenous

jugular venous pressure

potassium

potassium chloride

human keratinocyte growth factor

low-density lipoprotein

liver function tests

luteinising hormone releasing hormone
low-molecular-weight heparin

lower respiratory tract infection

left-ventricular ejection fraction

left ventricular failure

monoamine oxidase inhibitor

mean cell volume

magnesium

Medicines and Healthcare products Regulatory Agency
myocardial infarction

minimum inhibitory concentration

minute

millimetres of mercury (used in blood pressure readings)
methicillin-resistant Staphylococcus aureus

sodium

sodium chloride

nil by mouth

nasogastric

National Institute for Health and Clinical Excellence
NIH Stroke Scale

xix

neuroleptic malignant syndrome e.g. hyperthermia, muscle rigidity &

altered consciousness

National Poisons Information Service (tel: 0844 892 0111)
National Patient Safety Agency

non-Q wave myocardial infarction

nucleoside reverse transcriptase inhibitor
non-steroidal anti-inflammatory drug

non ST-segment elevation myocardial infarction
New York Heart Association

oxygen

ovarian hyperstimulation syndrome

tissue plasminogen activator

peripheral blood progenitor cell
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PCA patient-controlled analgesia

PCI percutaneous coronary intervention

PCV packed cell volume

PE pulmonary embolism

PE phenytoin sodium equivalents (only in the
Fosphenytoin monograph)

PEA pulseless electrical activity

PICC peripherally inserted central intravenous catheter

PML progressive multifocal leucoencephalopathy

PN parenteral nutrition

PO, phosphate

PONV postoperative nausea and vomiting

PPH primary pulmonary hypertension

PPI proton pump inhibitor

PRCA pure red cell aplasia

PSA prostate-specific antigen

PT prothrombin time

PTH parathyroid hormone

pPvC poly(vinyl chloride)

r-DNA recombinant DNS

RIE right-sided infective endocarditis

Ringer’s Ringer’s solution for injection

SA sinoatrial

SBECD sulfobutylether beta cyclodextrin sodium

SC subcutaneous

SIADH syndrome of inappropriate ADH secretion

SLE systemic lupus erythematosus

SPC summary of product characteristics

STEMI ST-segment elevation myocardial infarction

SVT supraventricular tachycardia

Ts tri-iodothyronine; liothyronine

Ty tetra-iodothyronine; levothyroxine

TFTs thyroid function tests

TIA transient ischaemic attack

TIH tumour-induced hypercalcaemia

TIVAD totally implantable venous access device

TNF tumour necrosis factor

TPN total parenteral nutrition

TRH thyrotrophin-releasing hormone

TSH thyroid-stimulating hormone, thyrotrophin

8] urea

UA unstable angina

U&Es urea and electrolytes

UFH unfractionated heparin

ULN upper limit of normal

VEP visual evoked potentials

VT ventricular tachycardia

VTE venous thromboembolism

WCC white cell count

WFI water for injections

WPW Wolff-Parkinson-White syndrome
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Abciximab

2mg/mL solution in 5-mL vials

¢ Abciximab is a platelet aggregation inhibitor of the glycoprotein (GP IIb/IIIa) receptor inhibitor
class.

e It is used to prevent ischaemic cardiac complications in patients undergoing PCI and for short-
term prevention of MI in patients with unstable angina not responding to conventional treatment
and who are scheduled for PCIL.

Pre-treatment checks

¢ Avoid in active internal bleeding; major surgery, intracranial or intraspinal surgery or trauma
within the past 2 months; stroke within the past 2 years; intracranial neoplasm, arteriovenous
malformation or aneurysm, severe TBP, haemorrhagic diathesis, thrombocytopenia, vasculitis,
hypertensive retinopathy; breast feeding.

¢ Caution with concomitant use of drugs that | risk of bleeding, in elderly patients; in hepatic and
renal impairment; and in pregnancy.

* The number of vascular punctures and IM injections should be minimised during the treatment.

* IV access should be obtained only at compressible sites of the body.

e All vascular puncture sites should be documented and monitored closely (caution if there is
puncture of non-compressible vessels within 24 hours).

¢ The use of urinary catheters, nasotracheal intubation and nasogastric tubes should be critically
considered before commencing therapy.

Biochemical and other tests

ACT FBC (including platelets, Hb and haematocrit)
APTT LFTs

Blood pressure and pulse Prothrombin time

Bodyweight Renal function: U, Cr, CrCl (or eGFR)

ECG

Dose

Abciximab is used in combination with aspirin and heparin.

Standard dose: initially 0.25 microgram/kg by IV injection over 1 minute, followed immediately by

IV infusion at a rate of 0.125 microgram/kg/minute (maximum 10 micrograms/minute).

For prevention of ischaemic complications: start 10-60 minutes before PCI and continue

infusion for 12 hours.

For unstable angina: start up to 24 hours before possible PCI and continue infusion for 12 hours

after intervention.

Concomitant aspirin therapy: at least 300 mg daily.

Concomitant therapy with unfractionated heparin

* Before and during PCI: see product literature for details.

* Unstable angina: heparin is given by IV infusion throughout the abciximab infusion to maintain
APTT at 60-85 seconds.

Dose in renal impairment: use with caution in severe impairment: {risk of bleeding.
Dose in hepatic impairment: avoid in severe impairment: Jrisk of bleeding.
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Intravenous injection

Preparation and administration

—_

Do not shake the vial.
Withdraw the required dose.
The solution should be clear and colourless. Inspect visually for particulate matter or discolor-

@« N

ation before administration and discard if present.

b

Give by IV injection over 1 minute through a non-pyrogenic low-protein-binding 0.2-, 0.22- or
5.0-micron filter.

Continuous intravenous infusion
Preparation and administration

*Filter either at the preparation or at the administration stage.

Do not shake the vial.
Withdraw the required dose and add to a suitable volume of NaCl 0.9% or Gluc 5% through a non-
pyrogenic low-protein-binding 0.2-, 0.22- or 5-micron filter*. Mix well.

S

I

The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation before administration and discard if present.

ol

Give at the calculated rate via a volumetric infusion device through an in-line non-pyrogenic low-
protein-binding 0.2- or 0.22-micron filter* (if not filtered at the preparation stage).

Technical information

Incompatible with No information

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%, Gluc 5%
Y-site: Adenosine, atropine sulfate, bivalirudin, fentanyl, metoprolol, midazolam

pH 7.2
Sodium content Negligible

Storage Store at 2-8°C in original packaging. Do not freeze. Do not shake.

Stability after From a microbiological point of view, should be used immediately; however,
preparation prepared infusions may be stored at 2-8°C and infused (at room temperature)

within 24 hours.

Measure Frequency Rationale

ACT Every 30 minutes and a * If the ACT is <200 seconds, additional heparin
minimum of 2 minutes after boluses of 20 units/kg may be given until an ACT
each heparin bolus >200 seconds is achieved.

* Ifhigher doses of heparin are considered clinically
necessary (despite a greater bleeding risk), the
heparin can be carefully titrated using weight-
adjusted boluses to a target ACT not exceeding

300 seconds.

(continued)
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Measure Frequency Rationale
Platelets 2-4 hours dfter the initial dose = Thrombocytopenia may occur. If platelets drop to:
and at 24 hours + 60000 cells/mm® (60 x 10%/L), heparin and

aspirin should be stopped.

» <50000 cells/mm?® (50 x 10°/1), transfusion of
platelets should be considered.

+ <20000 cells/mm® (20 x 10°/1), platelets
should be transfused.

Hb and 12 and 24 hours after bolus * To check for any adverse events or bleeding.
haematocrit dose
ECG Shortly after catheterisation

and 24 hours after bolus dose

Vital signs Hourly for the first 4 hours,
(including BP  andthenat 6, 12, 18, and 24
and pulse) hours after bolus dose

Additional information

Common and serious
undesirable effects

Pharmacokinetics
Significant
interactions
Action in case of

overdose

Counselling

Risk rating: RED

- .
25 &

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Immediate: Anaphylaxis and other hypersensitivity reactions have rarely been
reported.

Common: Thrombocytopenia, |pulse, nausea, vomiting, chest pain, pyrexia,
puncturessite pain, back pain, headache, bleeding, |BP.

Initial elimination halfife is 10 minutes, followed by a second phase of about
30 minutes.

« The following may Tabciximab levels or effect (or {side-effects):
thrombolytics, coumarin anticoagulants, antiplatelet drugs.

Symptoms to watch for: Allergy, thrombocytopenia or uncontrolled bleeding.
Antidote: No specific antidote. Stop administration and give supportive therapy
as appropriate, including platelet transfusion if necessary.

Administration may result in the formation of human anti-chimeric antibody
(HACA), which could potentially cause allergic or hypersensitivity reactions
(including anaphylaxis), thrombocytopenia, or diminished benefit upon re-

administration.

Score=6
High-risk product: Risk-reduction strategies are required to minimise these risks.

=4
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Bibliography

SPC Reopro 2mg/mL solution for injection or infusion (accessed 30 March 2010).

Acetylcysteine

200mg/mL solution in 10-mL ampoules (20% solution)

* Acetylcysteine is used for the prevention of hepatotoxicity in the treatment of paracetamol
(acetaminophen) overdosage.

It protects the liver if infused within 24 hours of paracetamol ingestion. It is most effective if given
within 8 hours of ingestion, after which effectiveness declines sharply.

e If more than 24 hours have elapsed since ingestion, advice should be sought from the National
Poisons Information Service (NPIS) or from a liver unit on the management of serious liver damage.

* Acetylcysteine can be nebulised (unlicensed) for use as a mucolytic.

Pre-treatment checks

* Administer with caution to any patient with asthma or a history of bronchospasm or peptic ulcer
disease (]risk of GI haemorrhage). However, do not delay necessary treatment in these patients.

» Previous anaphylactoid reaction to acetylcysteine is not an absolute contraindication for a further
treatment course: NPIS advice is to pretreat with an antihistamine, e.g. chlorphenamine 10 mg IV.

¢ In pregnancy, appropriate maternal treatment is important for the wellbeing of both the mother and
the fetus. If the blood levels of paracetamol indicate that acetylcysteine is required, it should be given.

Biochemical and other tests (not all are necessary in an emergency situation)

Bodyweight
INR
LFTs

The plasma paracetamol concentration in relation to time after overdose is used to determine

whether a patient is at risk of hepatotoxicity and should therefore receive acetylcysteine.

As there is a risk of increased acetylcysteine side-effects, it is unwise to institute treatment before

paracetamol levels are known unless more than 8 hours have elapsed since ingestion or levels are

likely to be delayed.

NB: Blood samples taken <4 hours after a paracetamol overdose give unreliable estimates of the serum

paracetamol concentration.

Refer to the poisoning treatment graph (Figure Al) at the end of the monograph:

* Otherwise healthy patients whose plasma paracetamol concentrations fall on or above the ‘Normal
treatment line’ should receive acetylcysteine. If there is doubt about the timing of the overdose,
consideration should be given to treatment with acetylcysteine.

* Sufferers from chronic alcoholism and patients taking enzyme-inducing drugs, e.g. phenytoin,
phenobarbital, primidone, carbamazepine, rifampicin and St John’s wort, are susceptible to
paracetamol-induced hepatotoxicity at lower plasma paracetamol concentrations and should be
treated if plasma paracetamol concentrations fall on or above the ‘High-risk treatment line’.

¢ The ‘High-risk treatment line’ should also be used to guide treatment in patients with malnutri-
tion, e.g. patients with anorexia or AIDS, as they are likely to have depleted glutathione reserves.

* In patients who have taken staggered overdoses, blood levels are meaningless in relation to the
treatment graph, and these patients should be considered for treatment with acetylcysteine.
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Dose

It is essential to consult a poisons information service, e.g. Toxbase at www.toxbase.org (password
or registration required) for full details of the management of paracetamol toxicity.

Treatment for paracetamol poisoning by IV infusion (refer to Table A1 below):
Bag 1: 150 mg/kg bodyweight given in 200 mL of infusion fluid over 15 minutes

Bag 2: 50 mg/kg bodyweight in 500 mL infusion fluid over the next 4 hours

Bag 3: 100 mg/kg bodyweight in 1L infusion fluid over the next 16 hours

Treatment for paracetamol poisoning by the oral route (unlicensed): in the USA, acetyl-
cysteine is licensed for oral use in paracetamol overdose. An initial dose of 140 mg/kg as a 5% solution
is followed by 70 mg/kg every 4 hours for an additional 17 doses.

As a mucolytic via nebuliser (unlicensed): the adult dose is 3-5 mL acetylcysteine 20% injec-
tion, nebulised 3-4 times daily using air (use of concentrated oxygen causes degradation).
Acetylcysteine may cause bronchospasm. This can be avoided either by giving a lower dose - diluting
1mL acetylcysteine 20% in 5mL NaCl 0.9% and giving 3-4mL - or pre-administering a nebulised
bronchodilator.

Intravenous infusion
Preparation and administration

Withdraw the required dose and add to the appropriate volume of infusion fluid. Mix well.

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation before administration.

3. Give by IV infusion over the time period stated above.

Oral administration (unlicensed)

Preparation and administration

1. Withdraw the required dose.

2. Dilute the injection to 4 times its volume with diet soft drink and give to the patient to drink; if
given via a nasogastric tube, water may be used as the diluent.

Nebulisation (unlicensed)

Preparation and administration

1. Withdraw the required dose and dilute with NaCl 0.9% if required (see dose above).
2. Give via a nebuliser using air (not oxygen).

Technical information

Incompatible with Equipment made of rubber and some metals, e.g. iron, copper and nickel.
Otherwise no information.

Compatible with Equipment made of plastic, glass and stainless steel.
Flush: NaCl 0.9%
Solutions: Gluc 5% (preferred), NaCl 0.9% (both including added KCI)
Y-site: No information

pH 67.5

Sodium content 12.8 mmol/10mL

(continued)



6 | Acetylcysteine

Technical information (continued)

Storage Store below 25°C. A change in colour to light purple is not thought to indicate
significant impairment of safety or efficacy.

Stability after From a microbiological point of view, prepared infusions should be used
preparation immediately; however, solutions are known fo be stable at room temperature
for up to 24 hours.

Measure Frequency Rationale
Liver function To determine completion * 1Transaminases (ALT or AST) and TINR indicate
and INR of antidote hepatotoxicity. Acetylcysteine can also cause a

marginally elevated INR.

An INR of <1.3 with normal transaminases does not
warrant further treatment. If all measures are raised,
then ‘bag 3" should be repeated over 16 hours.

ECG If indicated

ECG changes have been reported in patients with
paracetamol poisoning, irrespective of the treatment
given.

Renal function |K has been reported in patients with paracetamol
and serum K poisoning, irrespective of the treatment given.
Renal failure is a recognised complication of
paracetamol overdose.

Serum Metabolic acidosis can be a complication of
bicarbonate paracetamol overdose.

Additional information

Common and serious  Immediate: Anaphylactoid or hypersensitivity-like reactions have been reported
undesirable effects in 0.3-3% of patients, in patients with hepatic cirrhosis, and in patients with low
or absent paracetamol concentrations.

« Symptoms include nausea/vomiting, injection-site reactions, flushing,
itching, rashes/urticaria, angioedema, bronchospasm/respiratory distress,
|BP and, rarely, Tpulse or 1BP. These have usually occurred 15-60 minutes
after the start of infusion. Symptoms have often been relieved by stopping the
infusion, but occasionally an antihistamine or corticosteroid may be
necessary.

= Once the reaction has settled, the infusion can normally be restarted at
50mg/kg over 4 hours. Further reactions are almost unknown.

Infusion-related: Too rapid administration: Higher incidence of hypersensitivity
reactions.

Pharmacokinetics Elimination halflife of 2-6 hours reported after IV dosing, with 20-30% of the
administered dose being recovered unchanged in the urine.

Significant No known interactions.
interactions

Action in case of Symptoms to watch for: effects similar to the anaphylactoid reactions noted
overdose above, but they may be more severe.
There is a theoretical risk of hepatic encephalopathy.
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Risk rating: AMBER Score = 4
Moderate-risk product: Risk-reduction strategies are recommended.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC Parvolex (accessed 17 August 2008).
Toxbase at www.toxbase.org (accessed 18 August 2008).
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Figure A1  Patients whose plasma paracetamol concentrations are above the normal treatment line should
be treated with acetylcysteine by IV infusion (or, if acetylcysteine cannot be used, with methionine by mouth,
provided the overdose has been taken within 10-12 hours and the patient is not vomiting).

Patients on enzyme-inducing drugs (e.g. carbamazepine, phenobarbital, phenytoin, primidone, rifampicin,
alcohol and St John's wort) or who are malnourished (e.g. in anorexia, in alcoholism, or those who are HIV
positive) should be treated if their plasma paracetamol concentration is above the high-risk treatment line.

The prognostic accuracy after 15 hours is uncertain, but a plasma paracetamol concentration above the
relevant treatment line should be regarded as carrying a serious risk of liver damage.

(Graph reproduced courtesy of Professor Philip Routledge, Therapeutics and Toxicology Centre, Cardiff
and taken from BNF 60 (September 2010).)
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Table A1 Acetylcysteine dosing table for paracetamol overdose

Bodyweight  1st dose ‘Bag 1’ 2nd dose ‘Bag 2’ 3rd dose ‘Bag 3’

(kg) 150 mg/kg over 50 mg/kg over 100 mg/kg over
15 minutesin200mL 4 hours in 500 mL 16 hours in 1L
Gluc 5% Gluc 5% Gluc 5%

Parvolex Parvolex Parvolex Parvolex Parvolex Parvolex

(dose) (volume)  (dose) (volume) (dose) (volume)
40 6.0g 30.0mL 2.0g 10.0mL 4.09g 20mlL
42 6.3¢g 31.5mlL 2.1g 10.5mlL 429 21 mL
44 6.6g 33.0mL 2.2g 11.0mL 4.49 22ml
46 6.99 34.5mlL 2.3g 11.5mlL 4.69g 23 mlL
48 7.29 36.0mlL 2.49g 12.0mlL 4.8g 24 mL
50 7.59 37.5mlL 2.5¢g 12.5mlL 5.0g 25mlL
52 7.89 39.0mlL 2.69g 13.0mlL 529 26mL
54 8.1g 40.5mlL 279 13.5mlL 549 27 mL
56 8.49g 42.0mL 2.8¢g 14.0 mlL 569 28 mL
58 8.79g 43.5mlL 2.99g 14.5mlL 58g 29 mL
60 9.0g 45.0mL 3.09g 15.0mlL 6.0g 30mlL
62 9.3g 46.5mlL 3.1g 15.5mlL 6.2g 31mL
64 9.6g 48.0mlL 3.2g 16.0mlL 6.49 32mlL
66 9.99 49.5mlL 3.3¢g 16.5mlL 6.6g 33mlL
68 10.2g 51.0mL 3.4g 17.0mL 6.8g 34mlL
70 10.5g 52.5mL 3.5¢g 17.5ml 7.0g 35ml
72 10.89g 54.0mlL 3.6g 18.0mlL 7.29 36mlL
74 11.1g 55.5mlL 3.79 18.5mlL 749 37 ml
76 11.49 57.0mL 3.8¢g 19.0mL 7.6g 38mlL
78 11.7g 58.5mL 3.99 19.5mlL 7.89 39mlL
80 12.0g 60.0mL 4.0g 20.0mL 8.0g 40 mL

(continued)
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Table A1 Acetylcysteine dosing table for paracetamol overdose (continued)

Bodyweight  1st dose ‘Bag 1’ 2nd dose ‘Bag 2’ 3rd dose ‘Bag 3’
(kg) 150 mg/kg over 50 mg/kg over 100 mg/kg over
15 minutesin200mL 4 hours in 500 mL 16 hoursin 1L
Gluc 5% Gluc 5% Gluc 5%
Parvolex Parvolex Parvolex Parvolex Parvolex Parvolex
(dose) (volume) (dose) (volume) (dose) (volume)
82 12.3¢g 61.5mlL 4.1g 20.5mlL 8.2¢g 41 mlL
84 12.6g 63.0mlL 4.29g 21.0mL 8.49 42 mlL
86 12.99 64.5mlL 4.3g 21.5mlL 8.6g 43 mlL
88 13.2¢g 66.0mlL 4.49 22.0mlL 8.8g 44 ml
90 13.5¢g 67.5mlL 4.5¢g 22.5ml 9.0g 45ml
92 13.8¢g 69.0mL  4.6g 23.0mL 9.2g 46ml
94 14.1¢g 70.5mlL 4.79 23.5mlL 9.4g 47 mlL
96 14.49 72.0mlL 4.8¢g 24.0mlL 9.6g 48 mlL
98 14.7 g 73.5mlL 499 24.5mlL 9.89g 49 mL
100 15.09g 75.0mlL 5.0g 25.0mlL 10.0g 50mlL
102 15.3g 76.5mlL 5.1¢g 25.5ml 10.2g 51 mL
104 15.69 78.0mlL 5.2g 26.0mlL 10.4g 52ml
106 1599 79.5mlL 5.3g 26.5mlL 10.69 53mlL
108 1629 81.0mlL 549 27.0mlL 10.8g 54 mlL
110 16.5g 82.5mlL 5.5¢g 27.5mlL 11.0g 55ml

>110 If weight is >110kg, dose as for 110kg
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Aciclovir (acyclovir)

25mg/mL solution in 10-mL, 20-mL and 40-mL vials; 250-mg and 500-mg dry powder

vials

* Aciclovir sodium is a synthetic purine nucleoside analogue structurally related to guanine.

* It is used mainly for the treatment of viral infections due to herpes simplex virus (types 1 and 2)
and varicella-zoster virus (herpes zoster and chickenpox).

* Doses are expressed in terms of the base: Aciclovir 1g = 1.1 g aciclovir sodium.

Pre-treatment checks

* Check that the patient is not hypersensitive to aciclovir or valaciclovir; caution in patients with
neurological abnormalities or substantial hypoxia.
* Hydration status (patient must be adequately hydrated).

Biochemical and other tests

Bodyweight LFTs
FBC Renal function: U, Cr, CrCl (or eGFR)
Dose

To avoid excessive dosing, doses should be calculated on the basis of ideal bodyweight (IBW) in
obese patients. See Appendix 10.

Treatment of herpes simplex in immunocompromised patients, severe initial genital
herpes, and varicella-zoster: 5mg/kg by IV infusion every 8 hours, usually for 5 days.
Treatment of varicella-zoster in immunocompromised patients and simplex encepha-
litis: 10 mg/kg by IV infusion every 8 hours (usually for at least 10 days in encephalitis).
Prophylaxis of herpes simplex in immunocompromised patients: 5mg/kg by IV infusion
every 8 hours.

Dose in renal impairment: adjusted according to creatinine clearance:

¢ CrCl >25-50 mL/minute: 5-10 mg/kg every 12 hours.

* CrCl 10-25 mL/minute: 5-10 mg/kg every 24 hours.

¢ CrCl <10 mL/minute: 2.5-5 mg/kg every 24 hours.

Intermittent intravenous infusion

Preparation and administration

See Special handling below.

1. If using dry powder vials, reconstitute each 250-mg vial with 10 mL WFI (use 20 mL for each 500-
mg vial). Shake gently to dissolve to give a solution containing 25 mg/mL.

2. Withdraw the required dose and add to a suitable volume of compatible infusion fluid (usually
NaCl 0.9%). The final concentration must be no more than 5mg/mL (i.e. add doses <500 mg to
100 mL; add doses >500mg to 250 mL).

3. The solution should be clear, light yellow and slightly opalescent. Inspect visually for particulate
matter or discoloration before administration and discard if present.

4. Give by IV infusion over a minimum of 1 hour.
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Intermittent intravenous infusion via a syringe pump

Preparation and administration
See Special handling in the table below.

1. If using dry powder vials, reconstitute each 250-mg vial with 10 mL WFI or NaCl 0.9% (use 20 mL
for each 500-mg vial). Shake gently to dissolve to give a solution containing 25 mg/mL.
Withdraw the required dose into a syringe pump without further dilution.

3. The solution should be clear, light yellow and slightly opalescent. Inspect visually for particulate
matter or discoloration before administration and discard if present.

4. Give by IV infusion over a minimum of 1 hour. Periodically inspect for turbidity or crystallisation;
discard if present.

Technical information

Incompatible with WEFI containing parabens or benzyl alcohol.
Azireonam, cisatracurium, dobutamine, dopamine, foscarnet, levofloxacin,
meropenem, morphine sulfate, ondansetron, pantoprazole, pethidine,
piperacillin with tazobactam, tramadol.

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%, Gluc 5%, Gluc-NaCl, Hartmann’s (including added KCI)
Y-site: Amikacin, ampicillin, benzylpenicillin, cefotaxime, ceftazidime,
ceftriaxone, cefuroxime, chloramphenicol sodium succinate, clindamycin, co-
trimoxazole, dexamethasone, erythromycin, fluconazole, gentamicin,
granisetron, hydrocortisone sodium succinate, imipenem with cilastatin,
magnesium sulfate, methylprednisolone sodium succinate, metoclopramide,
metronidazole, propofol, ranitidine, remifentanil, tobramycin, vancomycin

pH 1

Sodium content About 1.1 mmol/250-mg vial.

Storage Store below 25°C in original packaging. Do not refrigerate (may precipitate).
Special handling Avoid contact with eyes and unprotected skin.

Stability after From a microbiological point of view, should be used immediately; however,
reconstitution prepared infusions may be stored at 25°C and infused within 12 hours. Check

for signs of precipitation.

Measure Frequency Rationale
U&Es, serum After initiation, then * Urea and creatinine levels may transiently rise. If
creatinine periodically serious, they are usually reversed by rapid

rehydration, dose reduction or withdrawal.

LFTs Periodically * Reversible increases in liver-related enzymes may
oceur.
FBC * Anaemia, thrombocytopenia and leucopenia have

been reported (rarely).

(continued)
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Monitoring (continued)

Measure Frequency Rationale

Signs and symptoms On presentation * Typical symptoms include lethargy,

of encephalopathy obtundation, tremors, confusion, hallucinations,
agitation, seizures and coma. They are usually
reversible.

Additional information

Common and serious undesirable effects Infusion-related: Local: Inflammation or phlebitis at
infusion site.
Other: Headache, nausea, vomiting, diarrhoea,
rash, pruritus, urticaria.

Pharmacokinetics Elimination halflife is 3.8 hours in normal adults
(19.5 hours if CrCl <15 mL/minute).

Significant inferactions No significant interactions.

Action in case of overdose Symptoms to watch for: Aciclovir crystals may
precipitate in renal tubules, causing renal tubular
damage, if the maximum solubility of free aciclovir
is exceeded. Maximum urine concentration occurs
within the first few hours of infusion; therefore,
ensure adequate urine flow during that period
(with good hydration). Other nephrotoxic drugs,
pre-existing renal disease and dehydration
increase the risk of further renal impairment.
Antidote: No known antidote, but haemodialysis
can remove aciclovir from the circulation.

Risk rating: AMBER Score = 3
Moderate-risk product: Risk-reduction strategies are recommended.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography

SPC Aciclovir 250 mg powder for solution for infusion, Wockhardt UK Ltd (accessed 23 February
2010).

SPC Aciclovir 25 mg/mL sterile concentrate, Hospira UK Ltd (accessed 23 February 2010).

SPC Zovirax IV 250mg, 500 mg (accessed 23 February 2010).
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Adalimumab

40 mg solution in pre-filled pen or syringe

Adalimumab should be used under specialist supervision only.

¢ Adalimumab is a cytokine modulator.

¢ Adalimumab is licensed for use in the treatment of disease states where raised TNF levels are seen:
active rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, plaque psoriasis and
Crohn'’s disease.

¢ Adalimumab has been assessed by NICE and in the UK should be used in accordance with the
appropriate guidance.

Pre-treatment checks

* Screen for tuberculosis (TB): do not give in active TB or other severe infections.

¢ Do not use in moderate to severe heart failure.

¢ Caution in hepatitis B virus: reactivation of hepatitis B has occurred in patients who are carriers.

« Caution should be exercised with demyelinating CNS disorders, as there is a risk of exacerbating
symptoms.

Biochemical and other tests

ESR and CRP Tender joint count, swollen joint count (if being
FBC used for psoriatic or rheumatoid arthritis)
LFTs U&Es

Skin assessment (if being used for psoriasis)

Dose

Rheumatoid arthritis: 40 mg by SC injection every 2 weeks in combination with methotrexate.
If methotrexate is inappropriate or not tolerated, adalimumab dose may be increased to 40 mg
every week.

Psoriatic arthritis and ankylosing spondylitis: 40 mg every 2 weeks.

Crohn'’s disease: initially 80 mg by SC injection, then 40 mg 2 weeks after initial dose. Accelerated
regimen: initially 40 mg by SC injection for four doses over 1-2 days, then 80 mg 2 weeks after initial
dose; maintenance, 40 mg every 2 weeks, increased if necessary to 40 mg every week. To induce
remission, adalimumab is usually given in combination with a corticosteroid, but it may be given
as monotherapy if a corticosteroid is inappropriate or not tolerated.

Psoriasis: 80 mg by SC injection initially, then 40 mg every 2 weeks commencing 1 week after initial
dose.

This drug has not been studied in patients with renal or hepatic impairment; therefore no dose
recommendations can be made.

Subcutaneous injection
Preparation and administration

1. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation before administration and discard if present.

2. Give by SC injection into the thigh or abdomen. Avoid areas that are reddened, bruised or hard. If
using the abdomen, give at least 5cm from the umbilicus. Rotate injection sites for subsequent
injections, ensuring they are at least 3 cm from a previous site.
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Technical information

Incompatible with
Compatible with
pH

Sodium content

Storage

Not relevant
Not relevant
Not relevant
Negligible

Store at 2-8°C in original packaging. Do not freeze.

Measure

Clinical improvement

Infections

Injection sites

FBC, LFTs, U&Es, ESR
and CRP

Frequency Rationale

Discontinue treatment if there is no clinical
response after 12 weeks for all licensed
indications except psoriasis, where the treatment
may continue for 16 weeks.

Periodically

During and after
freatment

Serious infections, including tuberculosis, may
occur. Adalimumab may take up to 5 months to be
eliminated from the body; therefore monitoring
should be continued during this period.

Post injection In controlled trials 15% of patients developed
injection site reactions such as erythema, itching,

haemorrhage, pain or swelling.

3 months after Can affect liver function.
initiation and then
every 6 months or in
accordance with

local policy

May cause |haemoglobin.

The other measures are used to assess therapeutic
benefit or disease progression.

Additional information

Common and
serious
undesirable
effects

Pharmacokinetics

Significant
interactions

Action in case of
overdose

Injection/infusion-related: Local: injection-site reactions, i.e. erythema, itching,
pain, swelling.

Other: Cough, headache, diarrhoea, abdominal pain, stomatitis, mouth ulcer,
nausea, rash, pruritus, musculoskeletal pain, respiratory infections, fever, fatigue,
TAlk Phos, Tpulse.

Mean terminal halflife is about 2 weeks; it may take up to 5 months for adalimumab
to be eliminated from the body.

« The following may Tadalimumab levels or effect (or {side-effects): abatacept
(trisk of infections), anakinra (frisk of infections), live vaccines (avoid
combination).

No dose-limiting toxicity was observed during clinical trials.

(continued)
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Additional information (continued)

Counselling Report signs or symptoms of infection, especially tuberculosis infection during or
after treatment with adalimumab, e.g. persistent cough, wasting/weight loss, low-
grade fever.

Patients should be given a special alert card.
Patients may receive concurrent vaccinations, except for live vaccines.

Risk rating: GREEN Score = 1
Lower-risk product: Risk-reduction strategies should be considered.

A A
L o

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC Humira (accessed 21 October 2008).

Adenosine

3mg/mL solution in 2-mL and 10-mL vials

¢ Adenosine is an endogenous nucleoside that is present in all cells of the body and is involved in
many biological processes. It acts as an antiarrhythmic by stimulating adenosine Al-receptors and
slowing conduction through the AV node.

¢ It is used to restore sinus rhythm in the treatment of paroxysmal SVT, including that associated
with the Wolff-Parkinson-White syndrome. It is also used for the differential diagnosis of SVTs
and in myocardial imaging.

Pre-treatment checks

* Contraindicated in patients with second- or third-degree AV block (except in patients with a
functioning artificial pacemaker); sick sinus syndrome (except in patients with a functioning
artificial pacemaker); asthma.

¢ Caution in atrial fibrillation or flutter with accessory pathway (conduction down anomalous
pathway may increase).

* Caution in heart transplant, prolonged QT interval or obstructive pulmonary disease.

Biochemical and other tests
Bodyweight in certain indications

Dose

Reversion to sinus rhythm in paroxysmal SVT:

e Initial dose: 6 mg by rapid IV injection (3 mg in patients with heart transplant as very sensitive to
effects of adenosine). If it is essential to co-administer with dipyridamole, the initial dose should be
reduced to 0.5-1mg.
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* Second dose: 12 mg by rapid IV injection, if the first dose is not effective within 1-2 minutes (6 mgin
patients with heart transplant).
* Third dose: 12 mg by rapid IV injection if the second dose is not effective within 1-2 minutes.

Aid to diagnosis of broad or narrow complex SVT: the above ascending dosage schedule is
given until sufficient diagnostic information has been obtained.

In conjunction with radionuclide myocardial perfusion imaging: 140 micrograms/kg/minute
by IV infusion for 6 minutes (see Table A2). The radionuclide is injected after 3 minutes of infusion.

Intravenous injection

Preparation and administration
For administration via a central or large peripheral vein only.

1. Withdraw the required dose.
The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation before administration and discard if present.

3. Give by rapid IV injection over 2 seconds into a central or large peripheral vein at a site as close to
the cannulation site as possible.

4. Follow by a rapid flush of 20 mL NaCl 0.9%.
Discard any unused solution immediately.

Table A2 Dose of adenosine 3 mg/mL for myocardial perfusion scanning in mL/

minute
Bodyweight (kg) Infusion rate (mL/ Bodyweight (kg) Infusion rate (mL/
minute) minute)

45-49 2.1 7579 8.5

50-54 2.3 80-84 3.8

55-59 2.6 85-89 4.0

60-64 2.8 90-94 4.2

65-69 3.0 95-99 4.4

70-74 8.3 100-104 4.7

Intravenous infusion via a syringe pump (myocardial perfusion imaging)

Preparation and administration
For administration via a large peripheral vein only

1. Withdraw the required injection volume into a suitable syringe.

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

3. GivebyIV infusion over 6 minutes into a large peripheral vein at the rate specified above. Separate
venous infusion sites for adenosine and radionuclide administration are recommended to avoid
an adenosine bolus effect.



Technical information

Incompatible with

Compatible with

pH

Sodium content

Storage

Measure

ECG

Heart rate and
blood pressure

Additional information

Common and serious
undesirable effects

Pharmacokinetics

Significant
inferactions

Action in case of

overdose

Counselling

Risk rating: AMBER

v

h
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No information

Flush: NaCl 0.9%
Solutions: NaCl 0.9%, Gluc 5%, Hartmann's
Y-site: Abciximab

4.5-7.5
Negligible

Store below 30°C but do not refrigerate (risk of crystal formation).
Discard unused injection solution immediately.

Frequency Rationale
During * Possibility of transient cardiac arrhythmias arising during
administration conversion of the SVT to normal sinus rhythm.

« Increments should not be given if high-level AV block
develops at any particular dose.

Every minute  To avoid an adenosine bolus effect BP should be measured
during IV in the arm opposite to the infusion.
administration * May rarely produce significant |BP and reflex Tpulse.

Immediate: Include transient facial flush, chest pain, dyspnoea, bronchospasm,
choking sensation, nausea, lightheadedness; severe |pulse reported (requiring
temporary pacing); ECG may show fransient rhythm disturbances.

Elimination halflife is <10 seconds.

* Dipyridamole may Tadenosine effect (or Tside-effects): initial dose should be
reduced to 0.5-1 mg.

* The following may |adenosine effect: aminophylline, theophylline and other
xanthines such as caffeine are known potent inhibitors of adenosine.

No cases of overdosage have been reported.

Advise of the potential for the above undesirable effects and advise avoidance
of methylxanthines, e.g. coffee, tea.

Score =4
Moderate-risk product: Risk-reduction strategies are recommended.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.
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Bibliography
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Adrenaline (epinephrine)

1mg/mL (1 in 1000) solution in ampoules and pre-filled syringes

1mg/mL (1 in 1000) solution in 0.15-mL and 0.3-mL auto-injector

0.1 mg/mL (1 in 10000) solution in 3-mL and 10-mL pre-filled syringes

* Adrenaline is an endogenous substance that is produced in the adrenal medulla and has direct-
acting sympathomimetic activity.

* Itisusedin the emergency treatment of acute allergy, anaphylactic shock and for cardiac resuscitation.

* The IM route is preferred in shock and allergy because absorption from this route is more reliable
than from SC injection.

* The IV route is used for advanced cardiac life support and where there is doubt regarding circula-
tory adequacy and absorption from IM dosing. The IV route is also used in critical care for low
cardiac output states.

Pre-treatment checks

¢ Contraindications are relative as the drug is used in life-threatening emergencies.

* Outside of emergency situations, the following contraindications should be considered: hyper-
thyroidism, hypertension, ischaemic heart disease, arrhythmias, diabetes mellitus and closed-
angle glaucoma.

* Do not inject into fingers, toes, ears, nose or genitalia owing to the risk of ischaemic tissue necrosis.

Biochemical and other tests (not all are necessary in an emergency situation)

None practical in emergency scenarios

Dose
Selection of the correct strength of adrenaline injection is crucial.

Acute anaphylaxis in adults by IM route: 500 micrograms (0.5 mL of the 1 in 1000 injection) by
IM injection. The dose may be repeated if necessary at 5- to 15-minute intervals. Alternatively, 300
micrograms (0.3 mL of the 1 in 1000 injection) may be given using an auto-injector in patients with
history or at risk of anaphylaxis.

Acute anaphylaxis in adults by IV route (use with extreme care only if the IM route is
clearly ineffective): 50 micrograms (0.5 mL of the 1 in 10000 injection) over 2-3 minutes. Repeat
according to response. Consider infusion if multiple doses are required.

Advanced cardiac life support: refer to local resuscitation guidelines for use in CPR via IV or
intraosseous routes.

Intraosseous route: doses are the same as those used IV.

Endotracheal route (only if circulatory access cannot be obtained): 2-3 mg diluted to 20-
30mL with NaCl 0.9% via endotracheal tube, repeated as necessary. Intracardiac injection is no longer
recommended.
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Low cardiac output states: 0.01-0.3 microgram/kg/minute by IV infusion. Adjust dose according
to clinical response: heart rate, BP, cardiac output, presence of ectopic beats and urine output.

Intramuscular injection

Preparation and administration
Selection of the correct strength of adrenaline injection is crucial.

1. Withdraw the required dose or, if using an auto-injector device, follow the manufacturer’s
instructions for preparation of the dose.

2. Give by IM injection into the mid-point of the anterolateral aspect of the thigh through clothing
if necessary (avoid injecting into the buttock because of the risk of tissue necrosis).

Intravenous injection in acute anaphylaxis (only if the IM
route is ineffective)

Preparation and administration

For administration via a central line if possible. If a peripheral vein is used, flush with NaCl 0.9%
immediately after injection.
Selection of the correct strength of adrenaline injection is crucial.

1. Withdraw the required dose. Dilute to S mL with NaCl 0.9% to facilitate slow administration.

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

3. Give by IV injection over 2-3 minutes into a central vein if possible (if a peripheral vein is used.
flush immediately afterwards with 20 mL NaCl 0.9%).

Continuous intravenous infusion via syringe pump

Preparation of a 80 microgram/mL solution (various regimens may be used)

For administration via a central line.
Selection of the correct strength of adrenaline injection is crucial.

1. Withdraw 4 mg and make up to SOmL in a syringe pump with a compatible infusion solution.
Cap the syringe and mix well to give a solution containing 80 micrograms/mL.

3. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

Administration

Give by IV infusion into a central vein using a syringe pump.

Technical information

Incompatible Sodium bicarbonate.

with Aminophylline, ampicillin, pantoprazole, micafungin.

Compatible Flush: NaCl 0.9%

with Solutions: NaCl 0.9%, Gluc 5%, GlucNaCl, Hartmann'’s, Ringer’s (including added KClI)

Y-site: Amikacin, atracurium, calcium chloride, calcium gluconate, cisatracurium,
clonidine, dobutamine, dopamine, fentanyl, furosemide, glyceryl trinitrate,
hydrocortisone sodium succinate, labetalol, midazolam, milrinone, noradrenaline,
propofol, ranitidine, remifentanil, tigecycline, tirofiban, vecuronium, verapamil

(continued)
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Technical information (continued)

pH 2.2-5

Sodium content  Negligible

Excipients Contains sulfites (may cause hypersensitivity reactions).

Storage Store below 25°C in original packaging.
Discoloured solutions or solutions containing a precipitate should not be used.

Stability after From a microbiological point of view should be used immediately; however, prepared
preparation infusions may be stored at 2-8°C and infused (at room temperature) within 24 hours.

Measure Frequency Rationale
Respiratory function and airway Continuously  Response to therapy - anaphylaxis.
patency

Blood pressure

Heart rate/ECG

Cardiac and urine output

Blood glucose

* |BP desired response to therapy.

* 1Pulse desired response to therapy.
* Arrhythmias may occur.

Hourly * Response to therapy.

12 hourly « Hyperglycaemia may occur.

Additional information

Common Gnd serious
undesirable effects

Pharmacokinetics

Significant
interactions

Action in case of
overdose

Counselling

Injection/infusion-related: Local: Tissue necrosis at injection site.

Other: Hyperglycaemia, |K, palpitations, Tpulse, arrhythmias, 1BP, cold
extremities, fremor, anxiety, headache, cerebral haemorrhage, dyspnoea,
angle-closure glaucoma, nausea

Serum half-life 2-3 minutes. Affter SC or IM injection effects may be delayed due
to vasoconstriction.

The following may Tadrenaline levels or effect (or Tside-effects):
dopexamine, MAOIs (risk of hypertensive crisis), moclobemide (risk of
hypertensive crisis), rasagiline (avoid combination).

Beta-blockers may |adrenaline levels or effect.

« Adrenaline may levels or effect of the following drugs (or 1side-effects):
anaesthetics, general-volatile (Trisk of arrhythmias); antidepressants-ricyclic
(risk of arrhythmias and 1BP); beta-blockers (risk of severe 1BP and |pulse);
tolazoline (avoid combination).

Symptoms to watch for: Effects are short lived and typically require supportive
measures only. Stop administration and give supportive therapy as appropriate.

Correct technique for use of auto-injector.
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Risk rating: GREEN Score = 1
Lower-risk product: Risk-reduction strategies should be considered.

A A
="

This assessment does not cover IV infusion technique.

Bibliography

SPC Adrenaline (Epinephrine) Injection BP 1 in 1000, Hameln Pharmaceuticals Ltd (accessed 30 April
2009).

SPC Epinephrine (Adrenaline) Injection 1:10000, International Medication Systems (UK) Ltd
(accessed 30 April 2009).

SPC EpiPen Jr. Auto-Injector 0.15mg (accessed 30 April 2009).

Alfacalcidol
(1a-hydroxycholecalciferol)

1 microgram/0.5mL and 2 micrograms/mL solution in ampoules

¢ The term vitamin D is used for a range of closely related sterol compounds including alfacalcidol,
calcitriol, colecalciferol and ergocalciferol. Vitamin D compounds possess the property of prevent-
ing or curing rickets.

* Alfacalcidol injection is indicated in the treatment of renal osteodystrophy; hyperparathyroidism
(with bone disease); hypoparathyroidism; nutritional and malabsorptive rickets and osteomalacia;
pseudo-deficiency (vitamin D-dependent) rickets and osteomalacia; hypophosphataemic vitamin
D-resistant rickets and osteomalacia.

Pre-treatment checks

* Do not give to patients with hypercalcaemia, including hypercalcaemia of malignancy.
¢ In patients with renal bone disease, relatively high initial plasma Ca levels may indicate autono-
mous hyperparathyroidism, which is often unresponsive to alfacalcidol.

Biochemical and other tests

Electrolytes: serum Ca, POy
Liver function: Alk Phos
Renal function: U, Cr, CrCl (or eGFR)

Dose

Initial adult dose: 1 microgram/day. Adjust dose according to biochemical response taking care to
avoid [Ca. Maintenance doses are generally in the range of 250 nanograms to 1 microgram/day.
Initial dosage in elderly patients: 500 nanograms/day.
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Alfacalcidol

Patients undergoing haemodialysis: the initial dosage for adults is 1 microgram/dialysis.

The maximum recommended dose is 6 micrograms/dialysis and not more than 12 micrograms/

week. The injection is given into the return line from the haemodialysis machine at the end of each

dialysis.

Intravenous injection

Preparation and administration

1. Withdraw the required dose.
2. Give by IV injection over approximately 30 seconds.

Technical information

Incompatible with
Compatible with
pH

Sodium content

Excipients

Storage

No information
No information
No information

Negligible

Contains ethanol (may interact with metronidazole, possible religious

objections).

Contains propylene glycol (adverse effects seen in |renal function, may interact
with disulfiram and metronidazole).

Store at 2-8°C in original packaging.

Measure

Serum Ca and PO4

Alk Phos

Renal function

Ophthalmological
examination

Signs/symptoms of
toxicity

Frequency

Initially weekly until
dose and plasma Ca
and POy are stable,
then monthly; also
whenever nausea or
vomiting occurs.

Monthly

Periodically

Rationale

e 1Ca and 1POy can occur during treatment with
pharmacological doses of compounds having
vitamin D activity.

 Plasma PO, concentrations should be controlled to
reduce the risk of ectopic calcification.

« Afallin serum Alk Phos level often precedes the
appearance of 1Ca.

* Increased risk of 1Ca in renal impairment.
¢ To check for ectopic calcification.
* Typically these are: persistent constipation or

diarrhoea, constant headache, loss of appetite,
mental changes.
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Additional information

Common and serious 1Ca (persistent constipation or diarrhoea, constant headache, vertigo, loss of

undesirable effects appetite, polyuria, thirst, sweating), rash. Rarely nephrocalcinosis, pruritus,
urticaria.
Pharmacokinetics Formation of 1,25 dihydroxycholecalciferol occurs within 1 hour after IV

injection and peak concentrations are reached in 2-5 hours. Elimination half-life
of the formed 1,25 dihydroxycholecalciferol is 14-30 hours.

Significant Injectable preparation contains ethanol and propylene glycol: may interact with
inferactions disulfiram and metronidazole.

Action in case of Symptoms to watch for: Ca. Stop treatment until plasma Ca levels return to normal
overdose (about 1 week). Restart treatment at half the previous dose if appropriate.
Counselling Advise to report symptoms of 1Ca: persistent constipation or diarrhoea,

constant headache, vertigo, loss of appetite, polyuria, thirst, sweating.
Advise of the need for further blood tests.

Risk rating: GREEN Score = 1
Lower-risk product: Risk-reduction strategies should be considered.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC One-Alpha injection (accessed 25 January 2009).

Alteplase (recombinant tissue-type
plasminogen activator, rt-PA, TPA)

10-mg, 20-mg and 50-mg dry powder vials with solvent (WFI)

* Alteplase is a form of endogenous tissue plasminogen activator produced by recombinant DNA
technology. It has thrombolytic activity.

¢ It is licensed for the dissolution of clots in MI, acute massive PE with haemodynamic instability
and acute ischaemic stroke.

« It has also been used (unlicensed) to dissolve clots in a variety of other circumstances.

¢ Each 1 mg of alteplase provides 580 000 units of human recombinant tissue plasminogen activator
activity.
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Pre-treatment checks

* Contraindicated in recent haemorrhage, trauma, or surgery (including dental extraction); coagu-
lation defects; bleeding diatheses; aortic dissection; aneurysm; coma; history of cerebrovascular
disease, especially recent events or with any residual disability; recent symptoms of possible peptic
ulceration; heavy vaginal bleeding; severe 1BP; active pulmonary disease with cavitation; acute
pancreatitis; pericarditis; bacterial endocarditis; severe liver disease; and oesophageal varices.

e Caution in acute stroke; monitor for intracranial haemorrhage; monitor BP (antihypertensive
recommended if systolic >180 mmHg or diastolic >105 mmHg).

¢ Use with caution if there is a risk of bleeding including that from venepuncture or invasive
procedures.

* Caution in external chest compression, pregnancy, elderly (contraindicated if >80 years), 1BP,
conditions in which thrombolysis might give rise to embolic complications such as enlarged left
atrium with atrial fibrillation (risk of dissolution of clot and subsequent embolisation), and recent
or concurrent use of drugs that {risk of bleeding.

¢ Administration of aspirin or IV heparin should be avoided in the first 24 hours after treatment but
if heparin is required for other indications the dose should not exceed 10000 units per day SC.

Additional contraindications in acute myocardial infarction/acute pulmonary embo-
lism: known history of ischaemic stroke or TIA in the preceding 6 months, except current acute
ischaemic stroke within 3 hours.

Additional contraindications in acute ischaemic stroke: convulsion accompanying stroke,
severe stroke, history of stroke in patients with diabetes, stroke in last 3 months, hypoglycaemia,
hyperglycaemia.

Biochemical and other tests (not all are necessary in an emergency situation)

Blood glucose - do not give if <2.8 or >22mmol/L.  Bodyweight (in certain indications).

Blood pressure and pulse - do not give if systolic ~ FBC - do not give if platelets <100 000/mm?.
BP >185 or diastolic BP >110mmHg, or if LFTs - do not give in severe disease.
aggressive management (IV pharmacotherapy)

is necessary to reduce BP to these limits.

Dose

Myocardial infarction within 6 hours of symptom onset (patients >65kg): 15mg by IV
injection, then 50 mg by IV infusion over 30 minutes, then 35 mg by IV infusion over 60 minutes
(total dose 100 mg over 90 minutes).

Myocardial infarction within 6 hours of symptom onset (patients <65kg): 15mg by IV
injection, then 0.75mg/kg by IV infusion over 30 minutes, then 0.5mg/kg by IV infusion over
60 minutes (maximum total dose 100 mg over 90 minutes).

Myocardial infarction between 6 and 12 hours of symptom onset (patients >65Kkg):
10mg by IV injection, then 50 mg by IV infusion over 60 minutes, then 40 mg by IV infusion over
2 hours (total dose 100 mg over 3 hours).

Myocardial infarction between 6 and 12 hours of symptom onset (patients <65Kkg): as
above up to a total dose of 1.5 mg/kg over 3 hours.

Pulmonary embolism (patients >65 kg): 10 mg by IV injection followed by 90 mg by IV infusion
over 2 hours.

Pulmonary embolism (patients <65kg): as above up to a total dose of 1.5 mg/kg (maximum
total dose 100 mg).

Acute ischaemic stroke within 3 hours of symptom onset: calculate the total dose, i.e.
900 micrograms/kg (maximum total dose 90mg). Give 10% of the total dose by IV injection and
the remainder by IV infusion over 60 minutes.

Central venous catheter occlusion (unlicensed): a 1 mg/mL solution has been used instilled
into the catheter. A typical dose is 2 mg, repeated after 2 hours if necessary (maximum total dose 4 mg).
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Intracardiac thrombosis of prosthetic heart valves (unlicensed): 100 mg has been given by
IV infusion over 2 hours.

Peripheral arterial thromboembolism (unlicensed): doses of 0.2-1 mg/hour by intra-arterial
infusion have been commonly used.

Removal of distal clots during a surgical procedure (unlicensed): alteplase has been given
intra-arterially as three doses of 5mg at 10-minute intervals.

Intravenous injection

Preparation and administration
Alteplase is incompatible with Gluc solutions.

Calculate the volume of solvent (WFI) to produce a solution containing 1 or 2mg/mL.

2. Using a syringe and wide-bore needle or the manufacturer’s transfer device (only for 1 mg/mL
solutions), direct the stream of WFI directly into the lyophilised cake.

3. Gently swirl the vial (do not shake) to dissolve the drug. Allow to stand if necessary to dissipate
bubbles.
Withdraw the required dose.

5. The solution should be clear and colourless to pale yellow. Inspect visually for particulate matter
or discoloration prior to administration and discard if present.

6. Give by IV injection over 1-2 minutes.

Intravenous infusion

Preparation and administration
Alteplase is incompatible with Gluc solutions.

Calculate the volume of solvent (WFI) to produce a solution containing 1 mg/mL.

2. Using a syringe and wide-bore needle or the manufacturer’s transfer device (if available), direct
the stream of WFI directly into the lyophilised cake.

3. Gently swirl the vial (do not shake) to dissolve the drug. Allow to stand if necessary to dissipate
bubbles.

4. Withdraw the required dose (bearing in mind that infusion solutions are only stable for up to 8
hours at room temperature).

5. The solution may be infused at the 1 mg/mL concentration as prepared.
Alternatively dilute to 5 times the volume with NaCl 0.9% to give a solution containing 0.2
mg/mL.

7. The solution should be clear and colourless to pale yellow. Inspect visually for particulate matter
or discoloration prior to administration and discard if present.

8. Give by IV infusion via a volumetric infusion device at a rate appropriate to the indication.
Prepare a fresh infusion solution every 8 hours if required.

Technical information

Incompatible with Alteplase is incompatible with Gluc solutions.
Bivalirudin, dobutamine, dopamine, glyceryl trinitrate, heparin sodium.

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%
Y-site: Lidocaine, metoprolol

pH 6.87.8

(continued)
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Technical information (continued)

Sodium content
Storage
Displacement value

Stability after

preparation

Negligible
Store below 25°C in original packaging. Protect from light.
Negligible

From a microbiological point of view, should be used immediately; however:
Reconstituted vials and prepared infusions may be stored at 2-8°C and given (at
room temperature) within 24 hours.

Prepared infusions are stable at room temperature for up to 8 hours.

Measure

Frequency Rationale

In treatment of myocardial infarction

Heart rate
ECG

Blood pressure

Continuously *  |Pulse may result from reperfusion.

* Arrhythmias may result from reperfusion.
* |BP may occur. Raise legs and slow or stop infusion

temporarily.

In treat t of isc
Blood pressure and
neurological
observations

stroke

STOP infusion if:

* Marked |BP.

* Neurological deterioration, i.e.
— Conscious level (2 points GCS eye/motor score)
- NIHSS >4 points.

* 1BP >185/110mmHg if sustained or associated with
neurological deterioration.

Continuously

Additional information

Common and serious
undesirable effects

Pharmacokinetics

Significant
interactions

Action in case of
overdose

Counselling

Immediate: Anaphylaxis and other hypersensitivity reactions have been
reported rarely.

Injection/infusion-related: Local: Haemorrhage at injection site.

Other: Bleeding, |BP, Tor |pulse, coronary artery reperfusion events, e.g.
rhythm disorders, nausea, vomiting, headache, muscle pain, fever.

Elimination halfife is around 40 minutes.

* The following may {risk of haemorrhage with alteplase: anticoagulants,
heparins, antiplatelet agents, e.g. aspirin, clopidogrel, dipyridamole, GP

lIb/llla inhibitors.

Symptoms to watch for: Severe bleeding.

Antidote: No specific antidote. Stop administration and give supportive therapy
as appropriate including fresh frozen plasma, fresh blood and tranexamic acid
if necessary.

Report bleeding events.
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Risk rating: AMBER Score =3
Moderate-risk product. Risk-reduction strategies are recommended

A A
v=—"rr

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC Actilyse (accessed 31 March 2010).

Amikacin

100mg/2mL, 500 mg/2 mL solution in vials

¢ Amikacin sulfate is a semi-synthetic aminoglycoside antibiotic derived from kanamycin A.

* It is used similarly to gentamicin in the treatment of severe Gram-negative and other infections.
* Doses are expressed in terms of the base: Amikacin 1g = 1.3 g amikacin sulfate.

Pre-treatment checks

* Do not use in myasthenia gravis.

* Use with caution in patients with eighth cranial nerve damage.
* Ensure patient is well hydrated prior to during treatment.
Biochemical and other tests

Bodyweight

Renal function: U, Cr, CrCl (or eGFR)

Dose

Standard dose: 7.5 mg/kg every 12 hours, increased to 7.5 mg/kg every 8 hours in severe infections.

Life-threatening infections and/or those c d by Pseud : up to 500mg every 8
hours and for no more than 10 days (maximum total treatment dose should not exceed 15 g).
Dose in renal impairment: adjusted according to creatinine clearance.'

¢ CrCl > 20-50 mL/minute: 5-6 mg/kg every 12 hours

¢ CrCl 10-20 mL/minute: 3-4 mg/kg every 12 hours

¢ CrCl <10 mL/minute: 2 mg/kg every 24-48 hours

Intramuscular injection (preferred route, unless not feasible or in life-
threatening infections)
Preparation and administration

1. Withdraw the required dose.
2. Give by deep IM injection into the upper outer quadrant of the buttocks.
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Intravenous injection

Preparation and administration

If used in combination with a penicillin or cephalosporin, administer at a different site. If this is
not possible then flush the line thoroughly with a compatible solution between drugs.

1. Withdraw the required dose.

2. The solution should be clear and colourless to pale yellow. Inspect visually for particulate matter
or discoloration prior to administration and discard if present.

3. Give by IV injection over 2-3 minutes.

Intermittent intravenous infusion

Preparation and administration

If used in combination with a penicillin or cephalosporin, administer at a different site. If this is
not possible then flush the line thoroughly with a compatible solution between drugs.

1. Withdraw the required dose and add to a suitable volume of compatible infusion fluid (usually
100 mL NaCl 0.9%).

2. The solution should be clear and colourless to pale yellow. Inspect visually for particulate matter
or discoloration prior to administration and discard if present.

3. Give by IV infusion over 30 minutes.

Technical information

Incompatible with Potassium chloride.
Aminophylline, amphotericin B, ampicillin, benzylpenicillin, cefotaxime,
ceftazidime, cefiriaxone, cefuroxime, gentamicin, heparin sodium, Pabrinex,
pantoprazole, phenytoin sodium, propofol, tobramycin.

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%, Gluc 5%, Hartmann's
Y-site: Aciclovir, adrenaline (epinephrine), calcium gluconate,
chloramphenicol sodium succinate, ciprofloxacin, cisatracurium, clindamycin,
dexamethasone, esmolol, fluconazole, furosemide, granisetron, hydrocortisone
sodium succinate, labetalol, magnesium sulfate, metronidazole, midazolam,
noradrenaline (norepinephrine), ondansetron, phytomenadione (mixed
micelles), ranitidine, remifentanil, tigecycline, sodium bicarbonate,
vancomycin, verapamil

pH 3.5-5.5

Sodium content Negligible

Excipients Contains sulfites (may cause hypersensitivity reactions).

Storage Store below 25°C in original packaging.

Stability after From a microbiological point of view should be used immediately; however,
reconstitution prepared infusions may be stored at 2-8°C and infused (at room temperature)

within 24 hours.
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Measure Frequency Rationale

Vestibular and Daily « Ototoxicity is a potential effect of over exposure to
auditory amikacin.

function  Check there is no deterioration of balance or hearing

- if there is this may be indicative of foxic levels.

Signs of « I signs of renal irritation occur, e.g. albumin,
nephrotoxicity casts, red or white blood cells in urine: increase
hydration and consider dosage reduction.
* If azotaemia or a progressive decrease in urine
output occurs: stop therapy.

Amikacin serum See righthand * For meaningful interpretation of results the
concentration column for details of laboratory request form must state:
first measurement. the time the previous dose was given
Twice weekly in the time the blood sample was taken
normal renal * The first measurements should be made around the
function; more third dose.
frequently if renal * Atrough level is taken just before this dose and
function is impaired should be <10 mg/L.

* A peak level is taken 1 hour after the dose has
been given and should not exceed 30 mg/L
(35 mg/L is stated in USA).

Renal function Periodically  |f CrCl (or eGFR) changes a dose adjustment may
be necessary.

Ad

nal information

Common and serious ~ Common vestibular and auditory damage, nephrotoxicity.
undesirable effects

Pharmacokinetics Elimination halfife is 2-3 hours in normal renal function.
Significant * Amikacin may frisk of nephrotoxicity with the following drugs: ciclosporin,
inferactions platinum compounds, tacrolimus.

« Amikacin may levels or effect of the following drugs (or Tside-effects):
diuretics-loop ({risk of ototoxicity), muscle relaxants non-depolarising,
suxamethonium.

« Amikacin may |levels or effect of the following drugs: neostigmine,
pyridostigmine.

Action in case of Antidote: None, but haemodialysis may be effective.
overdose Stop administration and give supportive therapy as appropriate.

Risk rating: AMBER Score =3
Moderate-risk product: Risk-reduction strategies are recommended.

v

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.
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Aminophylline

25mg/mL solution in 10-mL ampoules; 250 mg/mL solution in 2-mL ampoules

Aminophylline is a soluble complex of theophylline and rapidly liberates theophylline after
injection or infusion. It relaxes bronchial smooth muscle, relieves bronchospasm, and has a
stimulant effect on respiration. It also stimulates the myocardium and CNS, |peripheral resistance
and venous pressure, and causes diuresis.

Aminophylline IV may be used to treat acute bronchospasm including acute severe asthma and
acute exacerbation of COPD.

Aminophylline has a low therapeutic index, i.e. there is a narrow effective range outside which a
dose is toxic or sub-therapeutic. Serum levels should be monitored regularly, particularly during
initiation of therapy. The pharmacokinetics of theophylline are affected by several factors includ-
ing age, smoking, disease, diet, and drug interactions.

If therapeutic doses of aminophylline and/or theophylline are administered simultaneously by
more than one route or in more than one preparation, the hazard of serious toxicity is increased.
In the UK doses are usually expressed in terms of the base:

Aminophylline 1 mg = 1.09 mg aminophylline hydrate.

In the USA aminophylline is required to be labelled in terms of anhydrous theophylline content:
Aminophylline 600 micrograms = 500 micrograms theophylline.

Pre-treatment checks

Do not use in patients hypersensitive to ethylenediamine or those allergic to xanthine derivatives,
e.g. theophylline, caffeine.

Do not use in acute porphyria.

In patients currently receiving theophylline preparations, the loading dose should be deferred
until a serum theophylline concentration can be attained or the clinician must carefully select a
dose based on the potential benefits and risks. Knowledge of the time, route of administration and
dosage form of the patient’s last theophylline dose may inform this decision.

Caution in patients undergoing influenza immunisation or who have active influenza infection or
acute febrile illness - theophylline clearance may be reduced.

Caution in patients with cardiac failure, COPD, renal or hepatic dysfunction and in chronic
alcoholism - theophylline clearance may be reduced.

Use with caution in patients with peptic ulcer, hyperthyroidism, glaucoma, diabetes mellitus,
severe hypoxaemia, |BP, compromised cardiac or circulatory function and epilepsy, as these
conditions may be exacerbated.

Smoking status (tobacco or marijuana) should be determined: theophylline clearance may be
increased in smokers and in those regularly exposed to tobacco smoke.
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Biochemical and other tests (not all are necessary in an emergency situation)

Electrolytes: serum K Plasma theophylline concentration for patients
Ideal bodyweight (and therefore patient’s height)  already taking therapy (especially if previous
LFTs dose within the past 24 hours)

Dose

Severe acute asthma or acute exacerbation of COPD

A 250 mg/mL injection is available for IM use but this route causes intense local pain and is not
recommended.
To avoid excessive dosing, doses should be calculated on the basis of ideal bodyweight (IBW) in
obese patients.

Loading dose for patients not on oral theophylline/aminophylline: 250-500 mg (=5 mg/kg
IBW) by slow IV injection over at least 20 minutes with close monitoring. Follow immediately by a
maintenance infusion (see below). Loading doses are based on the expectation that 0.5 mg/kg of
theophylline will result in a 1 microgram/mL increase in serum theophylline concentration.

Loading dose for patients already on oral theophylline/aminophylline:

¢ Defer treatment until serum theophylline level is available. Adjust loading dose on the basis that
each 600 microgram/kg IBW of aminophylline will increase plasma theophylline concentration by
1mg/L. Follow immediately by a maintenance infusion (see below).

« Alternatively, if there are compelling reasons to proceed omit the loading dose and start the
maintenance infusion (see below).

Maintenance dose by continuous IV infusion:

« Initial dose:
e Otherwise healthy non-smoking adults: 500 micrograms/kg IBW/hour
 Elderly persons, in cor pulmonale, heart failure, or liver disease: 300 micrograms/kg IBW/hour
* Children 10-16 years of age and young adult smokers: 700-800 micrograms/kg IBW/hour

¢ Adjust dose according to plasma theophylline concentration - see Monitoring in the table below.

Intravenous injection via a syringe pump

This method is used for the loading dose only - the infusion rate must be reduced after the initial
20-minute loading infusion.

Preparation of a 10 mg/mL solution (other strengths may be used according to local policies)

1. Withdraw 500 mg aminophylline (20 mL of 25 mg/mL solution) into a 50-mL syringe.

2. Make up to a final volume of 50 mL with Gluc 5% or NaCl 0.9%.

3. Cap the syringe and mix well to give a solution containing 10 mg/mL.

4. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

Administration

1. Give by IV infusion using a syringe pump for 20 minutes only at the rate specified in the chart
below. The rate should never exceed 25 mg/minute (150 mL/hour). If patients experience acute
adverse effects while the loading dose is being infused, either stop the infusion for 5-10 minutes
or give at a slower rate. Table A3 gives further guidance.

2. Discard any infusion remaining at the end of 20 minutes.

Fluid restriction: the maximum concentration that can be given is 25 mg/mL via a central line.
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Table A3 Aminophylline loading dose: rate of infusion using a 10 mg/ml solution

Ideal Dose (mg) Volume of 10 mg/mL Loading dose infusion
bodyweight containing required rate for 20 minutes only
(kg) dose (mlL) (mL/hour)

40 200 20 60

45 225 22.5 67.5

50 250 25 75

55 275 27.5 82.5

60 300 30 90

65 325 32.5 97.5

70 350 35 105

75 375 37.5 112.5

80 400 40 120

85 425 42.5 127.5

90 450 45 135

Continuous intravenous infusion (maintenance infusion)
Preparation of a 1 mg/mL solution (other strengths may be used according to local policies)

1. Remove 20 mL from a 500-mL bag of Gluc 5% or NaCl 0.9% and discard.

2. Withdraw 500 mg aminophylline (20 mL of 25 mg/mL solution) and add to the prepared infusion
bag.
Mix well to give a solution containing 1 mg/mL.

4. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

5. Give by IV infusion via a volumetric infusion device at the required rate (see Table A4).

6. Prepare a fresh infusion bag at least every 24 hours if required.

Fluid restriction: the maximum concentration that can be given is 25 g/mL via a central line.
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Table A4 Aminophylline maintenance dose: rate of infusion using a 1 mg/mlL

solution

Ideal
bodyweight
(kg)

40
45
50
55
60
65
70
75
80
85

90

Technical information

Incompatible with

Compatible with

pH
Sodium content
Excipients

Storage

Stability after

preparation

300 500 800
micrograms/kg/hour  micrograms/kg/hour  micrograms/kg/hour
(mL/hour) (mL/hour) (mL/hour)
12 20 32

13.5 22.5 36

15 25 40

16.5 27.5 44

18 30 48

19.5 32.5 52

21 35 56

22.5 37.5 60

24 40 64

75,5 42.5 68

27 45 72

Should not be allowed to come into contact with metals.
Amiodarone, ciprofloxacin, cisatracurium, clarithromycin, dobutamine,
hydralazine, ondansetron.

Flush: NaCl 0.9%

Solutions: NaCl 0.9%, Gluc 5%, Hartmann's (all with added KCI)

Y-site: Aztreonam, ceftazidime, fluconazole, foscarnet, linezolid,
meropenem, micafungin, piperacillin with tazobactam, ranitidine, remifentanil,
vecuronium bromide

8.6-10 (precipitation occurs at pH <8)

Nil

Contains ethylenediamine (may cause hypersensitivity reactions).

Store below 25°C in original packaging. Protect from light. Do not freeze.
Discard ampoule if contents discoloured.

Use prepared infusions immediately; change every 24 hours.
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Measure

Plasma
theophylline
concentration

ECG

Serum K

Frequency

30 minutes after
loading dose then
4-6 hours after the
start of IV infusion
until target
concentration is
achieved.
Re-check 24 hours
after dose
adjustments.

During loading dose

Daily

Additional information

Rationale

* Target plasma-theophylline concentration for optimum
response: 10-20 mg/L (55-110 micromol/L). Toxicity is
most likely to occur when plasma concentration exceeds
20 micrograms/mL.

* There is marked inter-patient variation in the dosage
required to achieve plasma levels of theophylline within
the desired therapeutic range.

« If theophylline concentrations are
e <9.9mg/L (<55 micromol/L): increase infusion rate

by 25% if symptoms are not controlled and current
dosage is tolerated.

¢ 10-14.9 mg/L (55-82 micromol/L): maintain
infusion rate if symptoms are controlled and current
dosage is tolerated.

¢ 15-19.9mg/L (82.5-109 micromol/L): consider
10% decrease in infusion rate to provide greater
margin of safety even if current dosage is tolerated.

e 20-24.9mg/L (110-137 micromol/L): decrease
infusion rate by 25% even if no adverse effects are
present.

e 25-30mg/L (137.5-165 micromol/L): stop infusion
for 24 hours (in adults); re-check level before
resuming. Decrease previous infusion rate by about
25%.

e >30mg/L (>165 micromol/L): stop infusion and
treat overdose as indicated. If therapy is resumed,
decrease subsequent infusion rate by about 50% and
recheck serum concentration after 24 hours.

* If switching to an oral formulation, measure theophylline
level at least 5 days after starting oral treatment (trough
concentrations of theophylline should be taken just
before the next dose).

* Can cause cardiac arrhythmias.

« During regular therapy serum K levels must be
monitored as |K may occur rapidly.

« This is particularly important during combination
therapy with betas-agonists, corticosteroids or diuretics,
or in the presence of hypoxia.

Common and serious

undesirable effects

Pharmacokinetics

Immediate: Anaphylaxis has been reported rarely.
Injection/infusion-related:
¢ Too rapid administration: nausea, vomiting, arrhythmias, convulsions.

* Local: IM injections are very painful and should not be used.

Other: 1Pulse, palpitations, nausea and other Gl disturbances, headache, CNS

stimulation, insomnia, arrhythmias.

Elimination halflife is about 8 hours in non-smoking adults; about 10-12 hours
in elderly patients; about 32 hours in liver cirrhosis; about 3-5 hours in smokers.

(continued)
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Additional information (continued)

Significant * The following may Ttheophylline levels or effect (or Tside-effects):
interactions aciclovir, allopurinol, azithromycin, calcium-channel blockers, cimetidine,
ciprofloxacin, clarithromycin, disulfiram, doxapram, erythromycin,
fluconazole, fluvoxamine, halothane, influenza vaccine, interferon alfa,
isoniazid, ketamine, ketoconazole, methotrexate, norfloxacin, oestrogens,
pentoxifylline, propafenone, verapamil, zafirlukast.
* The following may |theophylline levels or effect:
barbiturates, carbamazepine, phenytoin, primidone, rifampicin, ritonavir, St
John's Wort, sulfinpyrazone, tobacco.
* Risk of |[K with the following:
acetazolamide, corticosteroids, diuretics, beta2-sympathomimetics.
 Theophylline may |levels or effect of the following drugs:
adenosine, benzodiazepines, lithium, phenytoin, zafirlukast.

Action in case of Symptoms to watch for: 1Pulse, nausea, vomiting, arrhythmias and seizures
overdose (may occur even without preceding symptoms of toxicity and often result in
death). Profound |K may develop rapidly.
Antidote: No known antidote. Consider charcoal haemoperfusion if plasma
theophylline concentration >80 mg/L (acute) or >60 mg/L (chronic), or if
>40 mg/L in elderly patients. Stop administration and give supportive therapy
as appropriate.

Risk rating: AMBER Score = 5
Moderate-risk product: Risk-reduction strategies are recommended.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC Aminophylline Injection, Hameln Pharmaceuticals Ltd (accessed 3 May 2010).

SPC Aminophylline Injection BP 250 mg/10 mL, Goldshield plc (accessed 3 May 2010).
SPC Aminophylline Injection BP 500 mg/2 mL, Goldshield plc (accessed 3 May 2010).

Amiodarone hydrochloride

50 mg/mL solution in 3-mL and 6-mL ampoules; 300 mg/10 mL solution in pre-filled syringes

* Amiodarone hydrochloride is an antiarrhythmic with mainly class III properties.

e It is used in the control of ventricular and supraventricular arrhythmias, including arrhythmias
associated with Wolff-Parkinson-White syndrome.
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Pre-treatment checks

* Do not use in: |pulse, sinoatrial block, AV block or other severe conduction disorders (unless the
patient has a pacemaker), severe |BP, and severe respiratory failure.

¢ Caution in heart failure.

* Electrolyte disorders should be corrected before starting treatment.

Biochemical and other tests (not all are necessary in an emergency situation)

Blood pressure and pulse Electrolytes: serum Na, K, Ca, Mg
Bodyweight LFTs (especially transaminases)
Chest X-ray TFTs

ECG

Dose

Arrhythmias:

e Initial infusion: 5mg/kg by IV infusion over 20-120 minutes via a central venous catheter. The
faster rate is used if rapid control of arrhythmias is required.

* Subsequent infusion: the initial dose may be followed by a subsequent infusion of approxi-
mately 15 mg/kg (up to a maximum of 1.2 g) over 24 hours. Adjust the rate according to clinical
response.

As soon as an adequate response has been obtained oral therapy should be initiated concomitantly
at the usual loading dose (e.g. 200 mg three times a day although this may be dependent on the
duration of the IV therapy). IV therapy should then be phased out gradually according to clinical
response.

Cardiopulmonary resuscitation: for ventricular fibrillation or pulseless tachycardia unrespon-
sive to other interventions 150-300 mg or 5 mg/kg by IV injection. This should not be repeated for at
least 15 minutes.

Intravenous infusion

Preparation and administration

Amiodarone is incompatible with NaCl 0.9%.
Very irritant: repeated or continuous infusions should be given via a central line.

1. Withdraw the required dose and add to a suitable volume of Gluc 5% (use 250 mL for the initial
infusion; use up to 500mL for the subsequent infusion). Solutions containing less than 600
micrograms/mL in Gluc 5% are unstable.

2. The solution should be clear and colourless to pale yellow. Inspect visually for particulate matter
or discoloration prior to administration and discard if present.

3. Give by IV infusion via a volumetric infusion device at the rate specified above. Do not use a drop-
counting infusion device because amiodarone affects drop size.

Intravenous injection (cardiopulmonary resuscitation only)
Preparation and administration

1. The pre-filled syringe containing 300 mg/10mL is ready for use. Expel any excess amiodarone.
Alternatively withdraw 3-6 mL of 50 mg/mL solution from an ampoule, dilute to 10-20 mL with
Gluc 5% and mix well.

2. The solution should be clear and colourless to pale yellow. Inspect visually for particulate matter
or discoloration prior to administration and discard if present.

3. Give by IV injection over a minimum of 3 minutes.



Technical information

Incompatible with

Compatible with

pH

Sodium content
Excipients
Storage

Stability after

preparation

Measure

ECG during the
loading dose for:
heart rate, PR, QRS,
and QT interval
prolongation

Blood pressure

TFTs

LFTs and pulmonary
function
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Amiodarone is incompatible with NaCl 0.9%.

Avoid equipment containing the plasticiser diethylhexyl phthalate (DEHP).
Aminophylline, bivalirudin, ceftazidime, digoxin, drotrecogin alfa (activated),
furosemide, heparin sodium, imipenem with cilastatin, magnesium sulfate,
micafungin, pantoprazole, piperacillin with tazobactam, sodium bicarbonate.

Flush: Gluc 5%

Solutions: Gluc 5% (including added KCI)

Y-site: Amikacin, benzylpenicillin, clindamycin, dobutamine, dopamine,
glyceryl trinitrate, lidocaine, noradrenaline, tobramycin, vancomycin

4

Nil

Contains benzyl alcohol.

Store below 25°C in original packaging.

From a microbiological point of view should be used immediately; however,
prepared infusions may be stored at 2-8°C and infused (at room temperature)
within 24 hours. Solutions containing less than 600 micrograms/mL in Gluc 5%
are unstable.

Frequency Rationale

Continuously * Prolongation of the QT interval is
indicative of a therapeutic antiarrhythmic
effect.

¢ It has been suggested that initial loading
doses be continued until significant
prolongation of the QT interval (10-15%)
is observed; further adjustments in dosage
should be based upon maintaining this
percentage of QT prolongation.

Continuous during loading * |BP and in rare instances cardiovascular

dose, periodically thereafter collapse can occur.

6 monthly if on long-ferm * Monitoring of T4, T3, and TSH levels is

therapy required as changes in thyroid function
commonly occur requiring corrective
action.

« Continue monitoring for several months
following its discontinuation (this is
particularly important in elderly patients).

¢ Long-term therapy with oral amiodarone
requires periodic monitoring for thyroid,
hepatic and pulmonary function.
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Additional information

Common and serious  Immediate: Anaphylaxis has very rarely been reported. Also angioedema.
undesirable effects Injection/infusion-related:
* Too rapid administration: |BP, hot flushes, sweating, nausea.
¢ Local: discomfort and inflammation if given via a peripheral vein - central line
advised. Injection site reactions are common (pain, erythema, oedema,
necrosis, thrombophlebitis, phlebitis). Local tissue damage may occur
following extravasation.

Other: |Pulse. Longterm use: pulmonary toxicity (pneumonitis, fibrosis,
pleuritis), changes in thyroid function, corneal micro deposits, photosensitivity

Pharmacokinetics Elimination halfife: (single dose) 25 days; (chronic dose) 14-107 days (mean
52 days).

Significant * The following may frisk of ventricular arrhythmias with amiodarone (avoid

interactions combination):

amisulpride, antidepressants-ricyclic, arsenic frioxide, artemether with
lumefantrine, atomoxetine, benperidol, chloroquine, co-frimoxazole,
disopyramide, droperidol, erythromycin-parenteral, fosamprenavir,
haloperidol, hydroxychloroquine, ivabradine, levofloxacin, lithium,
mefloquine, mizolastine, moxifloxacin, nelfinavir, pentamidine isefionate,
phenothiazines, pimozide, quinine, ritonavir, sertindole, sotalol,
sulfamethoxazole, sulpiride, tolterodine, zuclopenthixol.

* The following may Tamiodarone levels or effect (or Tside-effects):
atazanavir, beta-blockers ({risk of |pulse and AV block), diltiazem (frisk of
|pulse and AV block), indinavir (avoid combination), verapamil (frisk of
|pulse and AV block).

« Amiodarone may levels or effect of the following drugs (or Tside-effects):
acenocoumarol (monitor INR), dabigatran (|dabigatran dose), digoxin
(halve digoxin dose), flecainide (halve flecainide dose), phenindione
(monitor INR), phenytoin (monitor levels), warfarin (monitor INR), simvastatin

(Trisk of myopathy).
Action in case of Besides supportive measures, prolonged surveillance of the patient is required
overdose because of the long biological half of amiodarone.

Severe |pulse; if necessary beta-agonists or glucagon may be given.

Counselling Phototoxicity awareness.
Report respiratory symptoms after long-term therapy.
Advise of the need for regular blood tests and for an annual ophthalmic
examination.

Risk rating: RED Score = 6

High-risk product: Risk-reduction strategies are required to minimise these risks.
.(*

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.
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Amoxicillin (amoxycillin)

250-mg, 500-mg, 1-g dry powder vials

* Amoxicillin sodium is a penicillin.

e It is used for the treatment of infections caused by susceptible Gram-negative bacteria (e.g.
Haemophilus influenzae, Escherichia coli, Proteus mirabilis, Salmonella) and also for susceptible
Gram-positive bacteria (e.g. Streptococcus pneumoniae, enterococci, non-penicillinase-producing
staphylococci, Listeria).

¢ Amoxicillin must not be given intrathecally (potentially fatal encephalopathy has been reported).

* Doses are expressed in terms of the base:

Amoxicillin 1g=1.06 g amoxicillin sodium.

Pre-treatment checks

* Do not give if there is known hypersensitivity to penicillins.

¢ Caution in erythematous rashes common in glandular fever, cytomegalovirus infection, and acute
or chronic lymphocytic leukaemia.

* Maintain adequate hydration with high doses.

Biochemical and other tests

FBC
Renal function: U, Cr, CrCl (or eGFR)

Dose

Standard dose: 500 mg by IM or IV injection or IV infusion every 8 hours.

Severe infections: 1g by IV injection or infusion every 6 hours.

Listerial meningitis (in combination with another antibiotic): 2 g by IV infusion every 4 hours for
10-14 days.

Endocarditis (in combination with another antibiotic if indicated): 2 g by IV infusion every 6 hours,
increased to 2 g every 4 hours, e.g. in enterococcal endocarditis or in monotherapy.

Surgical prophylaxis: 1 g by IM or IV injection immediately before induction, followed by 500 mg
6 hours later. Check local policies.

Dose in renal impairment: adjusted according to creatinine clearance:'

¢ CrCl >20-50 mL/minute: Dose as in normal renal function.

¢ CrCl 10-20 mL/minute: dose as in normal renal function.

¢ CrCl <10mL/minute: 250 mg-1g every 8 hours (maximum 6 g/day in endocarditis).

Intravenous injection

Preparation and administration

See Special handling below.

If used in combination with an aminoglycoside (e.g. amikacin, gentamicin, tobramycin), prefer-
ably administer at a different site. If this is not possible then flush the line thoroughly with a
compatible solution between drugs.
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4.

Reconstitute each 250-mg vial with 5 mL WFI (use 10 mL for each 500-mg vial; use 20 mL for each
1-g vial).

Withdraw the required dose.

The solution should be clear and a pale straw colour (a transient pink colour or slight opalescence
may appear during reconstitution). Inspect visually for particulate matter or discoloration prior to
administration and discard if present.

Give by IV injection over 3-4 minutes.

Intermittent intravenous infusion

Preparation and administration

4.

See Special handling below.

Amoxicillin is incompatible with Gluc 5%, Hartmann’s and KCI.

If used in combination with an aminoglycoside (e.g. amikacin, gentamicin, tobramycin), prefer-
ably administer at a different site. If this is not possible then flush the line thoroughly with a
compatible solution between drugs.

Reconstitute each 250-mg vial with 5 mL WFI (use 10 mL for each 500-mg vial; use 20 mL for each
1-g vial).

Withdraw the required dose and add to a suitable volume of NaCl 0.9% (usually 100 mL).

The solution should be clear and colourless to pale straw in colour (a transient pink colour or
slight opalescence may appear during reconstitution). Inspect visually for particulate matter or
discoloration prior to administration and discard if present.

Give by IV infusion over 30-60 minutes.

Intramuscular injection

Preparation and administration

See Special handling below.

Add 1.5mL WFI to a 250-mg vial (use 2.5mL for a 500-mg vial) and shake vigorously. If pain
occurs, 1% lidocaine may be used for reconstitution (see the monograph Lidocaine for cautions
and monitoring). Do not use the 1-g vial for IM use (two separate 500-mg injections should be
given if a 1-g dose is required).

Withdraw the required dose.

Give by deep IM injection.

Technical information

Incompatible with Amoxicillin is incompatible with Gluc 5%, Hartmann's and KCI.
Amikacin, ciprofloxacin, gentamicin, midazolam, tobramycin.

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%
Y-site: Lorazepam, ofloxacin

pH? 8-10
Sodium content 3.3 mmol/1-g vial
Storage Store below 25°C in original packaging.

(continued)
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Technical information (continued)

Displacement value 0.2 mL for every 250 mg

Special handling Avoid skin contact as may cause sensitisation.

Stability after Reconstituted vials should be used immediately.

preparation From a microbiological point of view, prepared infusions should be used

immediately; however, they may be stored at 2-8°C and infused (at room
temperature) within 24 hours.

Measure Frequency Rationale

Renal function Periodically, Impaired renal function may occur: consider dose
especially if for adjustment.
extended duration Electrolyte disturbances may occur (high Na

content).

FBC

Transient leucopenia, thrombocytopenia,
haemolytic anaemia, neutropenia may occur.

Prothrombin time Possible prolongation of bleeding time and
defective platelet function (monitor closely if

anticoagulated).

Signs of supra- Throughout freatment = May result in the overgrowth of non-susceptible

infection or organisms: appropriate therapy should be

superinfection commenced; treatment may need to be
inferrupted.

Development of Throughoutandupto = Development of severe, persistent diarrhoea may

diarrhoea 2 months after be suggestive of Clostridium difficile-associated

treatment diarrhoea and colitis (pseudomembranous colitis).

Discontinue drug and treat. Do not use drugs that
inhibit peristalsis.

Patency of bladder Regularly in affected * May precipitate in catheters at high doses.

catheters patients

Additional information

Common and serious  Immediate: Anaphylaxis and other hypersensitivity reactions have been
undesirable effects reported.
Other: Diarrhoea, nausea, urticaria, maculopapular rashes (often appearing >
7 days after commencing treatment), fever, joint pains and angioedema.

Pharmacokinetics Elimination halfife is about 1 hour (7-20 hours in severe renal impairment).

Significant No significant interactions.
interactions

Action in case of Symptoms to watch for: Large doses have been associated with seizures.
overdose Antidote: None but haemodialysis may be effective. Stop administration and

give supportive therapy as appropriate.

(continued)
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Additional information (continued)

Counselling During administration of high doses of amoxicillin maintain adequate fluid
intake and urinary output to reduce the possibility of amoxicillin crystalluria.
Women taking the combined contraceptive pill should be should be advised to
take additional precautions during and for 7 days after the course.

Risk rating: GREEN Score = 2
Lower-risk product: Risk-reduction strategies should be considered.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

References

1. Ashley C, Currie A, eds. The Renal Drug Handbook, 3rd edn. Oxford: Radcliffe Medical Press, 2009.
2. Communication with GSK Medicines Information department.
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SPC Amoxicillin sodium for injection, Wockhardt UK Ltd (accessed 30 March 2010).

SPC Amoxil vials for injection 500mg and 1 g (accessed 30 March 2010).

Amphotericin (amphotericin B)

See specific preparations on the following pages for injectable forms available.

* Amphotericin is a polyene antifungal.

* It is given by IV infusion in the treatment of severe systemic fungal infections. It is the usual
treatment of choice in fungal endocarditis, meningitis, peritonitis, or severe respiratory tract
infections. It may be given with flucytosine in severe infections.

Amphotericin is available in four commercial forms and these preparations are not interchange-
able. They each have specific instructions for reconstitution, test dosing (to check for potential
anaphylaxis) and dosing, as stated in the sub-monographs on the following pages. Pre-treatment
checks and subsequent monitoring parameters are, however, the same for all.

Pre-treatment checks

* Do not give if there is known hypersensitivity to amphotericin or any excipients, unless in the
opinion of the physician the advantages of using it outweigh the risks of hypersensitivity.

* Assess sodium status and correct any deficiency before commencing therapy to counter potential
amphotericin B-induced nephrotoxicity. Some authorities recommend pre-hydrating with 1L
NaCl 0.9%.
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Biochemical and other tests

Bodyweight LFTs
Electrolytes: serum Na, K, Mg Renal function: U, Cr, CrCl (or eGFR)
FBC

Dose, preparation and administration, technical Information

See the following individual product monographs for Abelcet, AmBisome, Amphocil and Fungizone
which all follow this main monograph.

Measure Frequency Rationale
Anaphylactoid With test dose * Although anaphylaxis is rare, a test dose followed by 30
reaction minutes of observation is necessary. If a severe allergic

reaction occurs no further doses of the preparation
should be given. Ensure facilities for cardiopulmonary
resuscitation are readily to hand.

Renal function Daily initially, * |K'is common. Strategies that have been adopted to
then two to three counter this include giving spironolactone or amiloride
times weekly (varying doses have been used).

* |Na may occur but pre-hydrating with 1L NaCl 0.9%
may be sufficient fo prevent this.

* If clinically significant |renal function consideration
should be given to dose reduction or discontinuation until
renal function improves, taking into account any
concomitant therapy with known nephrotoxic drugs.

Serum magnesium * |Mg is common and may require supplementation.

LFTs Weekly * Aclinical decision to discontinue therapy may be needed
if abnormal LFTs are observed, i.e. Thilirubin, TAlk Phos.

FBC A normocytic anaemia can occur due fo suppression of
erythropoietin production. If treatment cannot be
stopped, blood transfusions or recombinant
erythropoietin have been used.

Chills, fever, rigor, ~ Observe with * Infusion reactions are common. Prophylactic measures
nausea and other each infusion should only be advocated when symptoms first arise and
infusion-related then as premedication for subsequent infusions, e.g.
reactions * Pretreating with paracetamol, antihistamines,

antiemetics may lessen these reactions, or running the
infusion at a slower rate.

* An IV dose of 25 mg hydrocortisone is sometimes
given before or during the infusion to |febrile
reactions.

« Pethidine injection (0.5 mg/kg) has been given in
patients likely to develop chills, usually 20 minutes
before expected onset of chills. Some centres
recommend adding 50 mg pethidine to the infusion
bag (Fungizone only).

« 500-1000 units of heparin sodium is sometimes
added to the infusion bag (Fungizone only) to help
prevent thrombophlebitis - but not if pethidine is used.
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Additional information

Common and serious  Immediate: anaphylactoid reactions.
undesirable effects Infusion-related: Local: pain and thrombophlebitis at injection site.
Other:
* Common: Headache, |K, |Mg, |Ca, hyperglycaemia, [Na, Tpulse,
vasodilatation, flushing, |BP, dyspnoea, diarrhoea, abdominal pain,
Thilirubin, rash, back pain, pyrexia, rigors, chest pain.
* Rare: Anorexia, nausea and vomiting, diarrhoea, muscle and joint pain;
anaemia; renal foxicity; also cardiovascular toxicity (including arrhythmias,
BP changes), blood disorders, neurological disorders (including hearing
loss, diplopia, convulsions, peripheral neuropathy, encephalopathy),
abnormal liver function (see above).

Significant * The following may fside-effects with amphotericin:
interactions Corticosteroids may |K. Acute pulmonary reactions occasionally occur
during or shortly after leucocyte transfusions - try to separate these infusions
over time as far as possible and monitor pulmonary function.
* Amphotericin may feffect/side-effects of the following drugs:
May potentiate the toxicity of digoxin due to |K (monitor). May enhance the
curariform actions of skeletal muscle relaxants due to |K.

Action in case of No specific antidote and not haemodialysable. Monitor cardiorespiratory,

overdose ECG, ABG, renal, liver function, haematological status and serum electrolytes
and give supportive therapy as required. Correct |BP by raising the foot of the
bed and fluid resuscitation.

Risk rating: RED Score = 8
High-risk product: Risk-reduction strategies are required to minimise these
risks.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography

SPC Abelcet (accessed 3 April 2009).

SPC AmBisome (accessed 3 April 2009).

SPCs Amphocil 50 mg and 100 mg (accessed 3 April 2009).
SPC Fungizone Intravenous (accessed 3 April 2009).

Abelcet (amphotericin B-phospholipid complex)
5mg/mL concentrate for infusion in 20-mL vials

Amphotericin is available in four commercial forms and these preparations are not interchange-
able. They each have specific instructions for reconstitution, test dosing (to check for potential
anaphylaxis) and dosing.

Pre-treatment checks and subsequent monitoring parameters are, however, the same for all and
are listed in the main Amphotericin monograph.
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Dose

Severe systemic fungal infections in patients not responding to conventional ampho-

tericin or to other antifungal drugs, or where toxicity or renal impairment precludes

conventional amphotericin: initial test dose of 1 mg over 15 minutes then 5 mg/kg once daily for

at least 14 days.

Intermittent intravenous infusion

Preparation

Check that the prescription specifies Abelcet and that the product you are using is Abelcet.
Amphotericin is incompatible with NaCl 0.9% and all electrolyte solutions.

Allow suspension to reach room temperature then shake gently to ensure there is no yellow
sediment at the bottom of the vial.

Withdraw the required dose (using 17- to 19-gauge needles) into one or more 20-mL syringes.
Replace the needles on the syringes with a 5-micron filter needle provided by the manufacturer
(use a fresh needle for each syringe) and transfer to a suitable volume of Gluc 5% to give a solution
containing 1 mg/mL (2mg/mL can be used in children, patients with cardiovascular disease or
patients with fluid restriction).

The solution should be clear and yellow in colour. Inspect visually for particulate matter or
discoloration prior to administration and discard if present.

Administration

4.

Flush the existing IV line with Gluc 5% (or use a separate line).

Initial test dose (prior to first dose only): Give 1 mg over 15 minutes via a volumetric infusion
device, stop the infusion and observe patient carefully for signs of allergic reactions for at least 30
minutes; if no adverse effects are seen, give the remainder of the infusion.

Give by IV infusion via a volumetric infusion device at a rate of 2.5mg/kg/hour (an in-line
membrane filter of pore size 15 microns or more may be used).

Flush line again with Gluc 5% when infusion has finished.

Abelcet - technical information

Incompatible with Amphotericin is incompatible with NaCl 0.9% and all electrolyte solutions.
Amphotericin is incompatible with most drugs; care must be taken to avoid
inadvertent contact in infusion lines.

Compatible with Flush: Gluc 5%
Solutions: Gluc 5%
Y-site: Not recommended

oH 57
Sodium content Approximately 3 mmol/vial
Storage Store at 2-8°C in original packaging. Do not freeze.

Stability after preparation  From a microbiological point of view, should be used immediately;
however, prepared infusions may be stored at 2-8°C and infused (at room
temperature) within 24 hours. Shake vigorously before use.

Pharmacokinetics Elimination halfife is 7 days.
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Risk rating: RED Score = 8
High-risk product: Risk-reduction strategies are required to minimise these risks.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC Abelcet (accessed 30 march 2010).

AmBisome (liposomal amphotericin B)
50-mg dry powder vials

Amphotericin is available in four commercial forms and these preparations are not interchange-
able. They each have specific instructions for reconstitution, test dosing (to check for potential
anaphylaxis) and dosing.

Pre-treatment checks and subsequent monitoring parameters are however the same for all and are
listed in the main amphotericin monograph.

Dose

Severe systemic or deep mycoses where toxicity (particularly nephrotoxicity) precludes
use of conventional amphotericin: initial test dose 1 mg over 10 minutes then 1mg/kg daily
increased gradually if necessary to 3 mg/kg daily; maximum 5mg/kg daily (unlicensed dose).

Suspected or proven infection in febrile neutropenic patients unresponsive to broad-spectrum
antibacterials: initial test dose 1 mg over 10 minutes then 3 mg/kg daily until afebrile for three
consecutive days; maximum period of treatment 42 days; maximum 5 mg/kg daily (unlicensed dose).

Intermittent intravenous infusion

Preparation

Check that the prescription specifies AmBisome and that the product you are using is AmBisome.
Amphotericin is incompatible with NaCl 0.9% and all electrolyte solutions.

1. Reconstitute each 50-mg vial with 12mL WFI.
Shake the vial vigorously for 30 seconds to completely disperse; the resultant preparation
contains 4 mg/mL.

3. Visually inspect for particulate matter and continue shaking if necessary.
Withdraw the required dose and add (via the S-micron filter provided) to a suitable volume of
Gluc 5% to give a solution containing 0.2-2 mg/mL.

5. The solution should be clear and yellow in colour. Inspect visually for particulate matter or
discoloration prior to administration and discard if present.

Administration

1. Flush the existing IV line with Gluc 5% (or use a separate line).
Initial test dose (prior to first dose only): Give 1 mg over 10 minutes via a volumetric infusion
device; stop infusion for 30 minutes and observe patient carefully for signs of allergic reactions; if
no adverse effects are seen give the remainder of the infusion.
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3. Give by IV infusion via a volumetric infusion device over 30-60 minutes (an in-line membrane
filter of pore size 1 micron or more may be used). Give doses >5mg/kg over 2 hours.
4. Flush the line again with Gluc 5% when infusion has finished.

AmBisome - technical information

Incompatible with Amphotericin is incompatible with NaCl 0.9% and all electrolyte solutions.
Amphotericin is incompatible with most drugs; care must be taken to avoid
inadvertent contact in infusion lines.

Compatible with Flush: Gluc 5%
Solutions: Gluc 5%
Y-site: Not recommended

pH 5-6
Sodium content < 0.5 mmol/vial
Storage Store below 25°C in original packaging. Do not freeze.

Displacement value 0.5 mL/vial but this is already accounted for in the initial reconstitution of the vial

Stability after From a microbiological point of view, should be used immediately; however:
preparation * Reconstituted vials are single use only but may be stored at 2-8°C for 24 hours.
« Prepared infusions may be stored at 2-8°C and infused (at room temperature)
within 24 hours.

Pharmacokinetics Elimination halflife: 7-10 hours after first dose; 100-153 hours after several doses.
Risk rating: RED Score = 8
High-risk product: Risk-reduction strategies are required to minimise these
risks.

25 68 1= 4

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC AmBisome (accessed 30 March 2010).

Amphocil (amphotericin B-sodium cholesteryl
sulfate complex)

100-mg and 50-mg dry powder vials

Amphotericin is available in four commercial forms and these preparations are not interchange-
able. They each have specific instructions for reconstitution, test dosing (to check for potential
anaphylaxis) and dosing.

Pre-treatment checks and subsequent monitoring parameters are, however, the same for all and
are listed in the main amphotericin monograph.
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Dose

Severe systemic fungal infections in patients not responding to conventional ampho-
tericin or to other antifungal drugs, or where toxicity or renal impairment precludes
conventional amphotericin: initial test dose 2mg over 10 minutes then 1 mg/kg daily increased
gradually if necessary to 3-4 mg/kg daily. Doses as high as 6 mg/kg daily have been used in some
patients.

Intermittent intravenous infusion

Preparation

Check that the prescription specifies Amphocil and that the product you are using is Amphocil.
Amphotericin is incompatible with NaCl 0.9% and all electrolyte solutions.

1. Reconstitute each vial by rapidly injecting WFI (10 mL for a 50-mg vial; 20 mL for a 100-mg vial)

2. Shake gently to until the yellow fluid becomes clear (fluid may be opalescent); the resultant
solution contains 5 mg/mL.
Visually inspect for particulate matter; do not use if any present.
Withdraw the required dose from the vial(s) and add to a suitable volume of Gluc 5% to give a
solution containing 625 micrograms/mL, i.e. add each 1 mL of prepared solution to 7mL Gluc
5%.

5. The solution should be clear and yellow in colour. Inspect visually for particulate matter or
discoloration prior to administration and discard if present.

Administration

1. Flush the existing IV line with Gluc 5% (or use a separate line).

2. Initial test dose (prior to first dose only): Give 3.2mL (2mg) of the prepared infusion over 10
minutes via a volumetric infusion device then stop the infusion and observe the patient carefully
for signs of allergic reaction for 30 minutes; if no adverse effects are seen give the remainder of the
infusion.

3. Give by IV infusion at a rate of 1-2 mg/kg/hour via a volumetric infusion device or slower if not
tolerated. Amphocil should not be filtered prior to administration and should not be given using
an in-line filter.

4. Flush line again with Gluc 5% when infusion has finished.

Amphocil - technical information

Incompatible with Amphotericin is incompatible with NaCl 0.9% and all electrolyte solutions.
Amphotericin is incompatible with most drugs; care must be taken to avoid
inadverfent contact in infusion lines.

Compatible with Flush: Gluc 5%
Solutions: Gluc 5%
Y-site: Not recommended

pH 6.57.5
Sodium content <0.5 mmol/vial
Storage Store below 30°C in original packaging.

Displacement value  Negligible

(continued)



Amphocil | Fungizone | 49

Amphocil - technical information (continved)

Stability after From a microbiological point of view, should be used immediately; however:
preparation * Reconstituted vials are single use only but may be stored at 2-8°C for 24 hours.
 Prepared infusions may be stored at 2-8°C and infused (at room temperature)
within 24 hours.

Pharmacokinetics Elimination halflife is 28-29 hours.

Risk rating: RED Score = 8
High-risk product: Risk-reduction strategies are required to minimise these
risks.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPCs Amphocil 50 mg and 100 mg (accessed 30 March 2010).

Fungizone Intravenous (conventional
amphotericin B)

50-mg (50000 units) dry powder vials

Amphotericin is available in four commercial forms and these preparations are mot interchange-
able. They each have specific instructions for reconstitution, test dosing (to check for potential
anaphylaxis) and dosing.

Pre-treatment checks and subsequent monitoring parameters are, however, the same for all and
are listed in the main amphotericin monograph.

Dose

Systemic fungal infections: initial test dose of 1 mg by IV infusion over 20-30 minutes, then 250
micrograms/kg by IV infusion once daily, gradually increased over 2-4 days, if tolerated, to 1 mg/kg
daily. Generally patients are maintained on the highest dose which is not accompanied by unaccept-
able toxicity. If there is a gap in therapy of more than 7 days, then the dose must be re-titrated up.
Severe infections: the daily dose may be increased to a maximum of 1.5 mg/kg either once daily or
on alternate days (as the drug is excreted slowly).

Intermittent intravenous infusion

Preparation

Check that the prescription specifies Fungizone and that the product you are using is Fungizone.
Amphotericin is incompatible with NaCl 0.9% and all electrolyte solutions.
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1. The Gluc 5% infusion fluid to be used must be pH 4.2 or above. Check each container and if pH <
4.2 add 1-2mL of a sterile buffer solution*.

2. Rapidly add 10 mL WFI to each vial directly into the powder cake using a needle of minimum
diameter 20G.

3. Shake immediately until clear to produce a 5mg/mL colloidal solution.

4. Withdraw the required dose and add to a suitable volume of Gluc 5% (pH already checked) to give
a concentration of 10mg/100mL or less. If given via a central line, concentrations up to 40 mg/
100 mL (unlicensed) have been used.

5. The solution should be clear and yellow in colour. Inspect visually for particulate matter or
discoloration prior to administration and discard if present.

6. Begin infusion immediately after dilution and protect the infusion container from light through-
out administration. It is not necessary to protect giving sets from light as short-term exposure
should not affect stability.

*Buffer solution contains: dibasic sodium phosphate (anhydrous) 1.59g, monobasic sodium
phosphate (anhydrous) 0.96 g, WFI to 100 mL.

Administration

1. Flush existing IV line with Gluc 5% (or use a separate line).
Initial test dose (prior to first dose only): Give 1mg by IV infusion via a volumetric infu-
sion device over 20-30 minutes, stop the infusion and observe patient carefully for signs of
allergic reactions for at least 30 minutes; if no adverse effects are seen give the remainder of the
infusion.

3. Give by IV infusion via a volumetric infusion device over 2-4 hours or longer if not tolerated (an
in-line membrane filter of pore size 1 micron or greater may be used).

4. Flush line again with Gluc 5% when the infusion has finished.

Fungizone Intravenous - technical information

Incompatible with Amphotericin is incompatible with NaCl 0.9% and all electrolyte solutions.
Amphotericin is incompatible with most drugs; care must be taken to avoid
inadvertent contact in infusion lines.

Compatible with Flush: Gluc 5%
Solutions: Gluc 5%
Y-site: Not recommended

pH 8.7/

Sodium content <0.5 mmol/vial

Storage Store at 2-8°C in original packaging.

Displacement value Negligible

Stability after From a microbiological point of view, should be used immediately; however:
preparation ¢ Reconstituted vials are single use only but may be stored protected from light

at 2-8°C for 24 hours.
* Use prepared infusions immediately and protect from light.

Pharmacokinetics Elimination half-life is 15 days.
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Risk rating: RED Score = 8

High-risk product: Risk-reduction strategies are required to minimise these risks.
2. vay
—
r="v O '

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography

SPC Fungizone intravenous (accessed 30 March 2010).

Ampicillin

500-mg dry powder vials

¢ Ampicillin sodium is a penicillin.

e It is used for the treatment of infections including those caused by susceptible Gram-positive
organisms. It is sometimes used synergistically with aminoglycoside antibiotics.

¢ Doses are expressed in terms of ampicillin:
Ampicillin 1g = 1.06 g ampicillin sodium.

Pre-treatment checks

* Do not give if there is known hypersensitivity to penicillins.
¢ Caution in erythematous rashes common in glandular fever, cytomegalovirus infection, and acute
or chronic lymphocytic leukaemia.

Biochemical and other tests

FBC
LFTs
Renal function: U, Cr, CrCl (or eGFR)

Dose

If used in combination with an aminoglycoside (e.g. amikacin, gentamicin, tobramycin), prefer-
ably administer at a different site. If this is not possible then flush the line thoroughly with a
compatible solution between drugs.

Standard dose: 500mg by IM or IV injection or IV infusion every 4-6 hours.
Listerial meningitis (in combination with another antibiotic): 2 g by IV infusion every 4 hours for
10-14 days.
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Endocarditis (in combination with another antibiotic if indicated): 2 g by IV infusion every 6 hours,
increased to 2 g every 4 hours, e.g. in enterococcal endocarditis or in monotherapy.

Dose in renal impairment: adjusted according to creatinine clearance,’

e CrCl > 20-50 mL/minute: dose as in normal renal function.

* CrCl 10-20 mL/minute: 250 mg-2 g every 6 hours.

e CrCl <10mL/minute: 250 mg-1 g every 6 hours.

Intravenous injection

Preparation and administration

See Special handling in Technical information below.

Ampicillin is incompatible with Hartmann’s. It is incompatible with Gluc 5% (but may be injected
into drip tubing over 3-4 minutes).

If used in combination with an aminoglycoside (e.g. amikacin, gentamicin, tobramycin), preferably
administer at a different site. If this is not possible then flush the line thoroughly with a compatible
solution between drugs.

1. Reconstitute each 500-mg vial with 5 mL WFI.
Withdraw the required dose.

3. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

4. Give by IV injection over 3-5 minutes.

Intermittent intravenous infusion

Preparation and administration

See Special handling below.

Ampicillin is incompatible with Gluc 5% and Hartmann'’s.

If used in combination with an aminoglycoside (e.g. amikacin, gentamicin, tobramycin), prefer-
ably administer at a different site. If this is not possible then flush the line thoroughly with a
compatible solution between drugs.

1. Reconstitute each 500-mg vial with 5 mL WFIL.
Withdraw the required dose and add to a suitable volume NaCl 0.9% (usually 100 mL).

3. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

4. Give by IV infusion over 30-60 minutes.

Intramuscular injection

Preparation and administration
See Special handling below.

1. Add 1.8mL WFI to a 500-mg vial and shake vigorously to give a solution containing
250 mg/mL.

2. Withdraw the required dose.

3. Give by deep IM injection.



Technical information

Incompatible with

Compatible with

pH

Sodium content
Storage
Displacement value
Special handling

Stability after preparation

Measure

Renal function

FBC

Prothrombin time

LFTs

Development of
diarrhoea
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Ampicillin is incompatible with Hartmann's. It is incompatible with Gluc
5% (but may be injected into drip tubing over 3-4 minutes).

Sodium bicarbonate.

Adrenaline (epinephrine), amikacin, amphotericin, calcium gluconate,
cisatracurium, dopamine, erythromycin lactobionate, fluconazole,
gentamicin, hydralazine, hydrocortisone sodium succinate,
metoclopramide, midazolam, ondansetron, tobramycin, verapamil.

Flush: NaCl 0.9%

Solutions: NaCl 0.9% (including added KCl)

Y-site: Aciclovir, aztreonam, chloramphenicol sodium succinate,
clarithromycin, clindamycin, esmolol, flucloxacillin, furosemide,
labetalol, magnesium sulfate, metronidazole, pantoprazole,
phytomenadione, propofol, remifentanil, vancomycin

8-10

About 1.3 mmol/500-mg vial

Store below 25°C

0.2mlL/500 mg

Avoid skin contact as may cause sensitisation.

Reconstituted vials should be used immediately.

From a microbiological point of view, prepared infusions should be
used immediately; however, they may be stored at 2-8°C and infused
(at room temperature) within 24 hours.

Frequency Rationale

Periodically, * Impaired renal function may occur: may require a

especially if for dose adjustment.

extended duration * Electrolyte disturbances may occur (high Na
content).

* Transient leucopenia, thrombocytopenia,
haemolytic anaemia, neutropenia may occur.

* Possible prolongation of bleeding time and defective
platelet function (monitor closely if anticoagulated).

* Moderate TAST and TALT have been reported
(rarely).

Throughout and up = Development of severe, persistent diarrhoea may be
to 2 months after suggestive of Clostridium difficile-associated
treatment diarrhoea and colitis (pseudomembranous colitis).

Discontinue drug and treat. Do not use drugs that
inhibit peristalsis.

(continued)
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Monitoring (continued)

Measure Frequency Rationale

Signs of supra- Throughout * May result in the overgrowth of non-susceptible
infection or treatment organisms - appropriate therapy should be
superinfection commenced; freatment may need to be interrupted.

Development of rash

A maculopapular rash sometimes occurs (often
appearing more than 7 days after commencing
treatment), which may or may not be related to a
hypersensitivity reaction. In practice clinicians
discontinue if this occurs.

* It should preferably not be given to patients

with infectious mononucleosis since they are
especially susceptible to ampicillin-induced

skin rashes.

Additional information

Common and serious  Immediate: Anaphylaxis and other hypersensitivity reactions have been
undesirable effects reported.
Other: Diarrhoea, nausea, urticaria, maculopapular rashes (often appearing
> 7 days after commencing treatment), fever, joint pains and angioedema.

Pharmacokinetics Elimination halfife is 1-1.9 hours.

Significant No significant interactions.
interactions

Action in case of Symptoms to watch for: Large doses have been associated with seizures.
overdose Antidote: None, haemodialysis may be effective. Stop administration and give
supportive therapy as appropriate.

Counselling Women taking the combined contraceptive pill should be should be
advised to take additional precautions during and for 7 days after
the course.

Risk rating: GREEN Score = 2

Lower-risk product: Risk-reduction strategies should be considered.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Reference
1. Ashley C, Currie A, eds. The Renal Drug Handbook, 3rd edn. Oxford: Radcliffe Medical Press, 2009.
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Anidulafungin

100-mg dry powder vials

¢ Anidulafungin is a semi-synthetic echinocandin antifungal agent active against Aspergillus and
Candida spp.

¢ It is used in the treatment of candidaemia, oesophageal candidiasis and other forms of invasive
candidiasis.

Pre-treatment checks

Do not give if there is known hypersensitivity to any echinocandin-class medicines.
Biochemical and other tests

Fungal culture (unknown causative organism does not prevent empirical treatment).
LFTs

Dose

Treatment of invasive candidiasis in adult non-neutropenic patients: 200 mg by IV infu-
sion on the first day, then 100 mg by IV infusion daily. The duration of therapy should be based on
the patient’s clinical response and usually continues for at least 14 days after the last positive culture.

Intermittent intravenous infusion

Preparation and administration

NB: Anidulafungin was previously available as a dry powder vial accompanied by an ethanol-
containing solvent. The preparation instructions are different for that product.

1. Reconstitute each vial with 30 mL WFI (this can take up to 5 minutes). The reconstituted solution
must be further diluted within 1 hour.

2. Withdraw the entire contents of each vial to be used and add to 100 mL NaCl 0.9% or Gluc 5% (i.e.
if giving a 200-mg dose, use two 100-mL bags). Each bag now contains 130 mL.

3. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

4. Give each bag by IV infusion over a minimum of 90 minutes, i.e. give each bag at a maximum rate
of 87 mL/hour. If giving a 200-mg dose give the bags one after the other.

Technical information

Incompatible with Sodium bicarbonate.
Amphotericin.

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%, Gluc 5%
Y-site: No information

pH 3.5-5.5

Sodium content Negligible

Storage Store at 2-8°C in original packaging. Do not freeze.
Displacement value Negligible

(continued)
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Technical information (continued)

Stability after From a microbiological point of view, should be used immediately; however:
preparation * Reconstituted vials may be stored at 2-8°C for 1 hour.
¢ Prepared infusions may be stored at 2-8°C and infused (at room
temperature) within 24 hours.

Measure Frequency Rationale

LFTs Periodically e 1ALT, TAST, 1Alk Phos, 1bilirubin, {GGT are seen commonly.

* Patients with TLFTs should be monitored for evidence of worsening
hepatic function and the risk/benefit of continuing therapy

considered.
Additional information
Common and serious Diarrhoea, nausea, vomiting; flushing; convulsion, headache;
undesirable effects coagulopathy, |K, Tserum creatinine; rash, pruritus
Pharmacokinetics Elimination halflife is about 24 hours.
Significant inferactions No significant interactions.

Action in case of overdose  No specific antidote; use general supportive measures. It is not dialysable.

Risk rating: AMBER Score =5
Moderate-risk product: Risk-reduction strategies are recommended.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC ECALTA 100 mg powder for concentrate for solution for infusion (accessed 9 March 2010).

Apomorphine hydrochloride

10mg/mL solution in 2-mL and 5-mL ampoules, 3-mL pen injector
5mg/mL solution in 10-mL pre-filled syringe (for infusion only)

Apomorphine should be used under specialist supervision only.



Apomorphine hydrochloride | 57

* Apomorphine is a dopamine agonist.

¢ Itis used in Parkinson disease to treat disabling motor fluctuations (or the ‘on-off’ phenomenon)
where treatment with levodopa (plus peripheral decarboxylase inhibitor) and/or other dopamine
agonists has diminished. It may be used for long-term treatment in advanced disease, or as a
palliative treatment near the end of life.

Pre-treatment checks

* Do not give to patients with respiratory depression, dementia, psychotic diseases or hepatic impairment.

* Do not give to patients who have an ‘on’ response to levodopa that is marred by severe dyskinesia
or dystonia.

* Ensure that the patient has been initiated on domperidone (usually 20 mg three times a day) at
least 2 days before therapy begins (nausea and vomiting occurs in up to 10% of patients, partic-
ularly at initiation). It may be possible to reduce or withdraw domperidone altogether once
treatment is established.

« Caution in renal, pulmonary or cardiovascular disease and in patients prone to nausea and vomiting.

Biochemical and other tests

Blood pressure LFTs
ECG if there are any cardiovascular disorders Renal function: U, Cr, CrCl (or eGFR)
FBC - screen for haemolytic anaemia

Dose

Initiation of therapy (in hospital):

¢ When the patient has received domperidone 20 mg three times a day for at least 2 days, withhold
existing antiparkinsonian medication overnight to provoke an ‘off’ episode.

¢ To determine the threshold dose give 1 mg (0.1 mL) by SC injection and observe for 30 minutes for a
motor response. If there is no response or an inadequate response, give 2mg by SC injection and
observe for an additional 30 minutes. Continue to increase the dose in an incremental manner,
leaving a minimum of 40 minutes between injections until a satisfactory motor response is obtained.

Maintenance therapy:

¢ The previously determined dose (maximum recommended single dose 10 mg) may be given at the
first signs of an ‘off’ episode. Absorption may vary with different injection sites so observe for 60
minutes to assess quality of response.

¢ The usual daily dose varies according to the patient’s response, but is typically in the range of 3-
30mg given as 1-10 injections/day (sometimes as many as 12). The maximum recommended daily
dose is 100 mg.

Continuous infusion:
¢ Used for patients who have shown a good ‘on’ response but whose overall control remains unsat-
isfactory using intermittent injections or who require more than 10 injections/day.

Start at 1 mg/hour by SC infusion and increase in increments of not more than 0.5 mg/hour leaving
a minimum of 4 hours between increases. Usual rate is 1-4 mg/hour. Additional intermittent
injections may be given if required.

* Continuous infusions are normally given during the patient’s waking hours. 24-hour infusions are
not recommended unless there are severe night time problems.

Subcutaneous injection (intermittent injection)
Preparation and administration

1. Withdraw the required dose from an ampoule, or if using the pen injector set the dose in
accordance with the manufacturer’s instructions.

2. The solution should be clear and colourless; do not use if the solution has turned green or if
particles can be seen.

3. Give by SC injection into the lower abdomen or outer thigh. Rotate sites for subsequent injections.
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Subcutaneous infusion (continuous infusion)

Apomorphine injection must not be given by the IV route.

Do not mix with WFI - this can lead to nodule formation and ulceration.

Preparation and administration

1. Withdraw the required dose using ampoules or the 5 mg/mL pre-filled syringe.

2. If using 10mg/mL ampoules the solution may be diluted with an equal volume of NaCl 0.9%
before administration to reduce local SC reactions.

3. The solution should be clear and colourless; do not use if the solution has turned green or if

particles can be seen.

4. Give by continuous SC infusion by a mini pump or syringe driver, changing the infusion site

every 12 hours.

Technical information

Incompatible with

Compatible with

pH
Sodium content
Excipients

Storage

Stability after preparation

Do not mix with WFI - this can lead to nodule formation and ulceration.
Flush: Not relevant

Solutions: NaCl 0.9%

Y-site: Not relevant

3-4

Negligible

Contains sulfites (may cause allergic reactions).

Store below 25°C in original packaging.

Discard each pen injector no more than 48 hours from first use. Ampoules
and prefilled syringe are for single use only: discard any unused solution.
From a microbiological point of view, should be used immediately;

however, prepared infusions may be stored at 2-8°C and infused (at room
temperature) within 24 hours.

Measure

Reduction in rigidity, tremor
and gait disturbance

Renal function

LFTs

Blood pressure

ECG

Frequency Rationale
At initiation then * To ensure clinical improvement.
periodically

* Use with caution in renal impairment.

* Do not give to patients with hepatic
impairment.

¢ Can cause |BP.

Use with caution in cardiovascular
disease, may cause QT prolongation.

(continued)
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Monitoring (continued)

Measure Frequency Rationale

FBC 6 monthly * May cause haemolytic anaemia (if
this occurs refer to haematologist for
advice - may need fo stop treatment).

Additional information

Common and serious Injection/infusion-related: Local: SC nodules, induration, erythema,
undesirable effects tenderness, irritation, itching, bruising, pain.
Other: Nausea, vomiting, sedation (including sudden onset of sleep)
and neuropsychiatric disturbances.

Pharmacokinetics Elimination halfife is 30-60 minutes.
Significant inferactions No significant interactions are known.
Action in case of overdose There is little experience of overdose by the SC route. Give supportive

therapy as appropriate.

Counselling Instruct on how to use the device.
Discuss side-effects as stated above.

Risk rating: AMBER Score =5
Moderate-isk product: Risk-reduction strategies are recommended.

= P
&

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography

SPC APO-go Ampoules (accessed 6 October 2008).
SPC APO-go PFS (accessed 6 October 2008).
SPC APO-go Pen (accessed 6 October 2008).

Aripiprazole

7.5 mg/mL solution in 1.3-mL vial

 Aripiprazole is an atypical antipsychotic.

¢ It is used IM for the rapid control of agitation and disturbed behaviour in patients with schizo-
phrenia or mania when oral therapy is not appropriate.
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Pre-treatment checks

* Review physical health; aripiprazole should be used with caution in patients with cerebrovascular
disease, conditions that would predispose patients to |BP (dehydration, hypovolaemia, and treat-
ment with antihypertensive medications) or 1BP, including accelerated or malignant.

Caution should be taken if patient is already taking medication which is known to cause QT
prolongation or electrolyte imbalance.

Seizures are rare with aripiprazole but it should be used with care in those with a history of seizures
or with conditions that lower the seizure threshold.

Consider medication already administered for maintenance or acute treatment of schizophrenia
or mania.

Biochemical and other tests (not all are necessary in an emergency situation)

Blood pressure Pulse
ECG Respiratory rate
Dose

Initial dose: usual dose is 9.75mg (1.3 mL) by IM injection, although the effective dose range is
5.25-15mg (0.7-2mL).

Further doses: if required a second injection may be given 2 hours after the first injection but no
more than three injections should be given in any 24-hour period. The maximum daily dose is 30 mg
by all routes.

Patients should be switched to oral therapy as soon as possible if ongoing treatment is required.

Intramuscular injection
Preparation and administration
1. Withdraw the required dose.

2. Give by IM injection into the deltoid muscle or deep within the gluteus maximus muscle.

Technical information

Incompatible with Not relevant

Compatible with Not relevant

pH Not relevant

Sodium content Negligible

Storage Store below 30°C in original packaging.

Use opened vials immediately and discard any unused solution.

Measure Frequency Rationale
Blood pressure For at least 4 hours * May cause orthostatic |BP.
after injection
Pulse * May cause Tpulse.
Respiratory rate * May cause sedation.
Level of consciousness * May cause sedation; particular care should be

taken if IM benzodiazepine also administered.
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Additional information

Common and serious Somnolence, dizziness, headache, akathisia, nausea, vomiting, Tpulse,
undesirable effects neuroleptic malignant syndrome.

Pharmacokinetics Peak plasma levels are reached between 1-3 hours.
Elimination halfife is 75-146 hours.

Significant * The following may faripiprazole levels or effect (or {side-effects):

interactions anaesthetics-general (Trisk of |BP), arfemether with lumefantrine (avoid
combination), lorazepam ({risk of |BP), ritonavir, sibutramine (avoid
combination).

* The following may Taripiprazole levels (|aripiprazole dose):
atazanavir, fluoxetine, fosamprenavir, indinavir, itraconazole,
ketoconazole, lopinavir, nelfinavir, paroxetine, ritonavir, saquinavir.

* The following may |aripiprazole levels (Taripiprazole dose):
carbamazepine, efavirenz, nelfinavir, nevirapine, phenobarbital,
phenytoin, primidone, rifabutin, rifampicin, St. John's Wort.

* Avripiprazole may |levels or effect of levodopa.

* Avripiprazole may frisk of ventricular arrhythmias with the following drugs:
antiarrhythmics, antidepressants-ricyclic, atomoxetine, methadone.

 Avripiprazole |convulsive threshold and may |effect of the following drugs:
barbiturates, carbamazepine, ethosuximide, oxcarbazepine, phenytoin,
primidone, valproate.

Action in case of Give supportive therapy as appropriate.
overdose

Risk rating: AMBER Score = 2
Moderate-risk product: Risk-reduction strategies are recommended.

=

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC Abilify (accessed 15 April 2009).

Ascorbic acid (vitamin C)

500 mg/5 mL solution ampoule

¢ Ascorbic acid and its calcium and sodium salts have vitamin C activity. Vitamin C is a water-
soluble vitamin essential for the synthesis of collagen and intercellular material.

* Deficiency leads to the development of scurvy characterised by capillary fragility, bleeding (espe-
cially from small blood vessels and the gums), normocytic or macrocytic anaemia, cartilage and
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bone lesions, and slow healing of wounds. Deficiency develops when dietary intake is inadequate
and may occur in infants and alcoholics. It is rare in adults, but less florid manifestations of
vitamin C deficiency are commonly found, particularly in elderly patients.

* Patients taking high-dose ascorbic acid for prolonged periods may become tolerant to it and
exhibit symptoms of deficiency when intake is reduced to normal.

Pre-treatment checks

* Large doses can cause haemolysis in patients with G6PD deficiency.
* Large doses may cause hyperoxaluria and renal oxalate calculi. This is more likely in dehydrated
individuals.

Dose

Ascorbic acid is usually given orally. If oral administration is not feasible or when malabsorption
is suspected, utilisation is reportedly better after IM administration.

For scurvy: 250 mg (parenteral) once or twice daily should reverse skeletal changes and haemor-
rhagic disorders within 2-21 days.
Prevention of scurvy: 50-200 mg daily (oral or parenteral).

Intramuscular injection (preferred route if parenteral administration is

necessary)

Preparation and administration

1. Withdraw the required dose.

2. Inject slowly high into the gluteal muscle, 5cm below the iliac crest. Rotate injection sites for
subsequent injections.

Intermittent intravenous infusion

Preparation and administration

1. Withdraw the required dose and add to 100 mL NaCl 0.9% or Gluc 5%.

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

3. Give by IV infusion over 15-30 minutes.

Subcutaneous injection

Preparation and administration

1. Withdraw the required dose.
2. Give by SC injection.

Technical information

Incompatible with Aminophylline, benzylpenicillin, chloramphenicol sodium succinate,
doxapram, erythromycin lactobionate, hydrocortisone sodium succinate,
propofol, sodium bicarbonate.

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%, Gluc 5%, Gluc-NaCl, Hartmann's, Ringer’s
Y-site: Amikacin, calcium gluconate, metoclopramide, verapamil

pH 5565

(continued)
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Technical information (continued)

Sodium content Negligible

Excipients Contains sulfites (may cause allergic reactions).

Storage Store below 25°C in original packaging.

Stability after preparation From a microbiological point of view, should be used immediately;

however, prepared infusions may be stored at 2-8°C and infused (at room
temperature) within 24 hours.

Measure Frequency Rationale

Fluid balance Regularly during treatment * Dehydration increases the
likelihood of renal oxalate
caleuli formation.

Ability to urinate Daily ¢ High-dose ascorbic acid can
cause renal oxalate calculi.

Additional information

Common and serious undesirable effects Large doses of ascorbic acid have resulted in
haemolysis in G6PD deficiency.

Pharmacokinetics Ascorbic acid is widely distributed in the body
tissues. Doses in excess of the body’s needs are
rapidly eliminated unchanged in the urine; this
generally occurs with intakes exceeding 100 mg
daily.

Significant interactions  Ascorbic acid should not be given for the first
month after starting desferrioxamine as it can
initially worsen iron toxicity.

 Ascorbic acid may interfere with a number of
tests based on oxidation-reduction reactions.

Action in case of overdose Stop treatment and give supportive therapy as
appropriate.

Risk rating: GREEN Score = 1
Lower-risk product: Risk-reduction strategies should be considered.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.
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Atenolol

500 micrograms/mL solution in 10-mL ampoules

* Atenolol is a cardioselective beta-adrenoceptor blocker.

e Itisused IV for the early management of suspected acute myocardial infarction within 12 hours of
onset of chest pain, and in management of arrhythmias.

Pre-treatment checks

* Atenolol is likely to worsen pre-existing uncontrolled heart failure, |BP, bradyarrhythmias or
obstructive airways disease and the risk/benefits should be considered before use.

e Use with extreme caution in asthmatics.

* Dosage requirements may be reduced in patients with impaired renal function.

Biochemical and other tests

Blood pressure Pulse
Bodyweight (for infusion) Renal function: U, Cr, CrCl (or eGFR)
Dose

Myocardial infarction: 5mg (10mL) by IV injection followed by oral beta-blocker therapy as
appropriate.

Cardiac arrhythmias, by IV injection: 2.5 mg (5mL) by IV injection. This dose may be repeated
at 5S-minute intervals until an adequate response is attained, up to a maximum dosage of 10 mg. The
cumulative dose can be repeated every 12 hours until oral beta-blocker therapy is appropriate.
Cardiac arrhythmias, by IV infusion: 150 micrograms/kg by intermittent IV infusion.
Required dose of atenolol injection inmL: (150 micrograms/kg) = bodyweight (kg) x 0.3.

This dose can be repeated every 12 hours until oral beta-blocker therapy is appropriate.

Intravenous injection
Preparation and administration

1. Withdraw the required dose.

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

3. Give by IV injection at a maximum rate of 1mg/minute (2 mL/minute).

Intermittent intravenous infusion

Preparation and administration

1. Withdraw the required dose.
2. Add to a suitable volume (usually 100 mL) of NaCl 0.9% or Gluc 5%.
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3. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.
4. Give by IV infusion over 20 minutes.

Technical information

Incompatible with Amphotericin

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%, Gluc 5%, Gluc-NaCl
Y-site: Meropenem, morphine sulfate

pH 5.5-6.5

Sodium content Negligible

Storage Store below 25°C in original packaging.

Stability after From a microbiological point of view, should be used immediately; however,
preparation prepared infusions may be stored at 2-8°C and infused (at room temperature)

within 24 hours.

Measure Frequency Rationale

Pulse Continuously * Consider withholding therapy if pulse drops to
50-55 bpm or lower.
* Excessive |pulse can be countered with IV
atropine sulfate in doses of 600 micrograms
repeated every 3-5 minutes up fo a maximum of

2.4mg.

Blood pressure * Stop dosing if |BP occurs that requires corrective
measures.

Respiratory function After initial dosing * May cause bronchoconsriction in susceptible

or oxygen saturation individuals, e.g. patients with history of

in at risk individuals bronchospasm or respiratory disease.

Additional information

Common and serious e |Pulse, |BP, cold extremities.

undesirable effects * Bronchospasm may occur in patients with asthma or other respiratory
disease.

Pharmacokinetics Approximately 6 hours (longer in renal impairment)

Significant * The following may Tatenolol levels or effect (or side-effects):

interactions adrenaline (risk of severe 1BP and |pulse), alpha-blockers (severe |BP),

amiodarone (risk of |pulse and AV block), antiarrhythmics (risk of
myocardial depression), clonidine (frisk of withdrawal 1BP), diltiazem (risk
of |pulse and AV block), dobutamine (risk of severe 1BP and |pulse),
flecainide (risk of myocardial depression and |pulse), moxisylyte (severe
|BP), nifedipine (severe |BP and heart failure), noradrenaline (risk of severe
1BP and | pulse), verapamil (risk of asystole and severe |BP).

(continued)
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Additional information (continued)

Action in case of Symptoms to watch for: |Pulse, |BP, acute cardiac insufficiency and
overdose bronchospasm.
Antidote:

* Excessive |pulse can be countered with IV atropine sulfate (see Monitoring
above and the Atropine sulfate monograph).

* Glucagon or dobutamine are further options for unresponsive |pulse - seek
specialist advice.

* Bronchospasm can usually be reversed by bronchodilators.

Counselling Patients may experience fatigue and cold extremities during maintenance
therapy, and should report wheezing.

Risk rating: AMBER Score = 3

2.
y=—‘r

Moderate-risk product: Risk-reduction strategies are recommended.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC Tenormin (accessed 5 January 2009).

Atosiban

6.75mg/0.9 mL solution in vials

7.5mg/mL solution in 5-mL vials

* Atosiban is a peptide analogue of oxytocin, which acts as an oxytocin receptor antagonist.

e It is used to delay imminent uncomplicated premature labour presenting at 24-33 weeks’
gestation.

* Atosiban is given IV as the acetate, but doses are expressed in terms of the base.

Pre-treatment checks

* Contraindicated in eclampsia and severe pre-eclampsia, intrauterine infection, intrauterine fetal
death, antepartum haemorrhage (requiring immediate delivery), placenta praevia, abruptio
placenta, intrauterine growth restriction with abnormal fetal heart rate, premature rupture of
membranes after 30 weeks’ gestation.

* Atosiban is not licensed for use in any conditions of the mother or fetus in which continuation of
pregnancy is hazardous, so a full examination of mother and fetus should be carried out to ensure
that the presentation is uncomplicated.



Biochemical and other tests

Cervical dilatation (1-3cm, or 0-3cm for
women who have not previously given birth),
cervical effacement (>50%).

Gestational age (from 24 to 33 completed
weeks).

LFTs (there is insufficient clinical trial data to

support use in hepatic impairment, so caution
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Patient age (>18 years).

Rate and duration of uterine contractions (min-
imum 30 seconds duration at a rate of >4 per 30
minutes).

Renal function: U, Cr, CrCl (or eGFR) (there is
insufficient clinical trial data to support use in
renal impairment, so caution is advised).

is advised).

Dose

Treatment is divided into three stages:

1. An initial dose of 6.75mg/0.9 mL is given by IV injection over 1 minute.

2. Aloading dose of 300 micrograms/minute is given by IV infusion for 3 hours.

3. A further 100 micrograms/minute by IV infusion is given for up to 45 hours. The total duration of
treatment should not exceed 48 hours, and the total dose of atosiban should not exceed 330 mg
per course of treatment.

Intravenous injection
Preparation and administration

Using the 6.75mg/0.9 mL vial withdraw the required dose.

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

3. Give by IV injection over 1 minute.

Intravenous infusion
Preparation

Remove 10 mL from a 100-mL bag of NaCl 0.9% or Gluc 5% and discard.

2. Using two 5-mL vials withdraw 75 mg (10mL) of atosiban and add to the prepared infusion bag.
Mix well to give a solution containing atosiban 750 micrograms/mL.

3. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

Administration

1. Give by IV infusion using a volumetric infusion device at a rate of 24 mL/hour (18 mg/hour) for
the 3-hour loading period.
Reduce the rate of infusion to 8 mL/hour (6 mg/hour) for up to 45 hours as required.
Prepare replacement infusion bags as necessary to ensure that the infusion can continue to run.

Technical information

Incompatible with No information

Flush: NaCl 0.9%

Solutions: NaCl 0.9%, Gluc 5%, Hartmann's
Y-site: No information

Compatible with

pH 4.5

(continued)
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Technical information (continued)

Sodium content Nil

Storage Store at 2-8°C in original packaging.
Use opened vials immediately and discard any unused solution.

Stability after preparation From a microbiological point of view, should be used immediately;
however, prepared infusions may be stored at 2-8°C and infused (at
room temperature) within 24 hours.

Measure Frequency
Physical evidence of Throughout infusion
labour

Maternal blood
pressure and heart
rate

Maternal blood
glucose level

Fetal heart rate

Postpartum blood loss  Postpartum

Additional information

E.g. cervical examination, uterine contractions via
external tocodynamometry.

Discontinuation is warranted if cervical dilatation
of >1 cm occurs during therapy, or if contractions
continue for 6 hours.

Atosiban infusion can cause |BP and Tpulse.
ECG monitoring should be carried out in patients
with pre-existing cardiovascular disease, or in any
patients exhibiting cardiac symptoms during
infusion.

Atosiban infusion can cause hyperglycaemia.

To monitor for signs of distress.

As an oxytocin antagonist, atosiban may facilitate
increased postpartum blood loss due to uterine
relaxation.

Common and serious  Injection/infusion-related: Local: Injection-site reactions.
undesirable effects Other: Nausea, vomiting, hyperglycaemia, headache, dizziness,
Tpulse, |BP, hot flushes, insomnia, pruritus, rash, pyrexia.

Pharmacokinetics Elimination halflife is 1.7 hours.

Significant No significant interactions.

interactions

Action in case of No specific signs or symptoms reported. No known specific freatment.
overdose
Counselling Small amounts of atosiban and an active metabolite have been

found to be present in breast milk. No known adverse effects

in neonates.
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Risk rating: AMBER Score = 3
Moderate-risk product: Risk-reduction strategies are recommended.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography

SPC Tractocile 7.5 mg/mL concentrate for solution for infusion (accessed 1 October 2009).

SPC Tractocile 7.5 mg/mL solution for injection (accessed 1 October 2009).

Atropine sulfate

600 micrograms/mL solution in ampoules and pre-filled syringes (other strengths

available)

100 micrograms/mL and 200 micrograms/mL solution in pre-filled syringes of various sizes

Atropine sulfate is an antimuscarinic alkaloid with both central and peripheral actions. It has
antispasmodic actions on smooth muscle and reduces salivary and bronchial secretions. It
depresses the vagus and thereby increases the heart rate.

It is used preoperatively to reduce secretions; during CPR to treat sinus bradycardia or asystole; to
treat symptomatic sinus bradycardia induced by drugs or toxic substances; to prevent muscarinic
effects on the heart (e.g. arrhythmias, |pulse) during surgery and in combination with neostig-
mine or edrophonium during reversal of effect of non-depolarising muscle relaxants.

Pre-treatment checks

Contraindications are not applicable to the use of atropine in life-threatening emergencies (e.g.
asystole).

Atropine is contraindicated in obstruction of the bladder neck, e.g. due to prostatic hypertrophy,
reflux oesophagitis, closed-angle glaucoma, myasthenia gravis (unless used to treat the adverse
effects of an anticholinesterase agent), paralytic ileus, severe ulcerative colitis and obstructive
disease of the GI tract.

Caution in patients with hyperthyroidism, hepatic or renal disease or hypertension; febrile
patients or when ambient temperature is high since antimuscarinics may cause an increase in
temperature.

Antimuscarinics block vagal inhibition of the SA (sinoatrial) nodal pacemaker and should thus be used
with caution in patients with tachyarrhythmias, congestive heart failure or coronary heart disease.
Parenterally administered atropine should be used cautiously in patients with chronic pulmonary
disease since a reduction in bronchial secretions may lead to formation of bronchial plugs.
Extreme caution is required in patients with autonomic neuropathy.

Antimuscarinics decrease gastric motility, relax the lower oesophageal sphincter and may delay
gastric emptying; they should therefore be used with caution in patients with gastric ulcer, oeso-
phageal reflux or hiatus hernia associated with reflux oesophagitis, diarrhoea or GI infection.
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Biochemical and other tests (not all are necessary in an emergency situation)

Blood pressure LFTs
Heart rate Renal function: U, Cr, CrCl (or eGFR)
Dose

Premedication: 300-600 micrograms by IV injection immediately before induction of anaesthesia
or 300-600 micrograms by SC or IM injection 30-60 minutes before induction.

Intraoperative bradycardia: 300-600 micrograms (larger doses in emergencies) by IV injection.
Control of muscarinic side-effects of neostigmine or edrophonium in reversal of com-
petitive neuromuscular block: 600 micrograms-1.2 mg by IV injection.

Bradycardia of acute myocardial infarction: 500 micrograms by IV injection repeated every 3-
5 minutes to a total dose of 3 mg. (If IV access cannot be obtained, consider the endotracheal route.)
In CPR for asystole: 3mg as a single IV dose. (If IV access cannot be obtained, consider the
intraosseous route or the endotracheal route.)

Intravenous injection

Preparation and administration
Withdraw the required dose or select the appropriate pre-filled syringe.

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

3. Give rapidly by IV injection (slow IV injection may cause paradoxical slowing of the heart).

Subcutaneous injection

Preparation and administration

1. Withdraw the required dose or select the appropriate pre-filled syringe.

2. Give by SC injection.

Intramuscular injection

Preparation and administration

1. Withdraw the required dose or select the appropriate pre-filled syringe.

2. Give by IM injection.

Endotracheal administration

Preparation and administration

1. Withdraw the required dose (2-3 times the IV dose is given by this route).
2. Dilute the dose with 10 mL WFI or NaCl 0.9%.
3. Administer via the endotracheal tube.

Technical information

Incompatible with Flucloxacillin, pantoprazole.

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%, Gluc 5% (with added KCI)
Y-site: Dobutamine, fentanyl, furosemide, hydrocortisone sodium succinate,
meropenem, metoclopramide, midazolam, ondansetron, ranitidine, verapamil

pH 3-6.5

(continued)
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Technical information (continued)

Sodium content Negligible

Storage Store below 25°C in original packaging. Do not freeze.

Measure Frequency Rationale

Clinical improvement  Periodically * To ensure that treatment is effective.

Additional information

Common and serious Injection-related: Local: extravasation may cause tissue
undesirable effects damage.
Other: TPulse, cardiac dysrhythmias, coma, respiratory
depression, Tintraocular pressure, constipation, dry mouth,
blurred vision, light infolerance, urinary retention.

Pharmacokinetics Following IV administration, the peak increase in heart rate occurs
within 2-4 minutes. After IM administration peak effects on the
heart, sweating and salivation occur after ~1 hour. Elimination
halflife is 2-5 hours.

Significant interactions No significant interactions.

Action in case of overdose Antidote: Diazepam may be administered to control excitement
and convulsions but the risk of central nervous system depression
should be considered.

Antiarrhythmic drugs are not recommended if dysrhythmias
occur.

Risk rating: GREEN Score = 1
Moderate-risk product: Risk-reduction strategies are recommended.

A A
L o

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC Atropine sulphate injection 600mcg in 1mL, Hameln Pharmaceuticals Ltd (accessed 31

December 2008).
SPC IMS Atropine Injection BP Minijet (accessed 31 December 2008).
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Azathioprine

50-mg dry powder vials

* Azathioprine is an immunosuppressive anti-metabolite with actions similar to those of mercap-
topurine, to which it is converted in the body.

» Itis used to suppress rejection in organ transplant recipients and to treat a variety of chronic inflam-
matory and autoimmune diseases. Its effects may not be seen for several weeks after a dose.

Pre-treatment checks

* Do not use if there is hypersensitivity to azathioprine or mercaptopurine.
¢ Caution in renal and hepatic impairment.

Biochemical and other tests

Bodyweight LFTs
FBC Renal function: U, Cr, CrCl (or eGFR)
Dose

Azathioprine injection is alkaline and very irritant and it should only be used when the oral route
is impractical; therapy should be switched back to the oral route as soon as it is tolerated.

Consult specialist literature: the starting and maintenance doses vary depending on the indica-
tion; e.g. in transplantation the first dose can be up to 5mg/kg/day and maintenance doses range
from 1 to 4 mg/kg/day. For autoimmune conditions maintenance doses are usually 1-3 mg/kg/day.
Dose in renal impairment: adjusted according to creatinine clearance,'

e CrCl >20-50 mL/minute: dose as in normal renal function.

* CrCl 10-20 mL/minute: 75-100% of dose for normal renal function.

e CrCl <10 mL/minute: 50-100% of dose for normal renal function.

Dose in hepatic impairment: use doses at the lower end of the range.

Intermittent intravenous infusion (preferred method)
See Special handling and Spillage below.

Preparation and administration

1. Reconstitute each 50-mg vial with 5 mL WFI to give a solution containing 10 mg/mL.

2. Withdraw the required dose and add to a suitable volume of NaCl 0.9% or Gluc 5% (usually
100 mL but up to 200 mL may be used).

3. The solution should be clear and colourless to pale yellow. Inspect visually for particulate matter
or discoloration prior to administration and discard if present.
Give by IV infusion via a volumetric infusion device over 30-60 minutes.
Discard any unused portion in accordance with local protocols.
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Intravenous injection (avoid if possible — use only where
dilution is not practicable)

See Special handling and Spillage below.

Preparation and administration

1. Reconstitute each 50-mg vial with 5 mL WFI to give a solution containing 10 mg/mL.
Withdraw the required dose and further dilute to 20 mL with NaCl 0.9%.

3. The solution should be clear and colourless to pale yellow. Inspect visually for particulate matter
or discoloration prior to administration and discard if present.

4. Give by IV injection slowly over 3-5 minutes (and not less than 1 minute), taking care to avoid
extravasation.

5. Follow immediately with a flush of at least 50 mL NaCl 0.9%.
Discard any unused portion in accordance with local protocols.

Technical information

Incompatible with No information

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%, Gluc-NaCl, Gluc 5%
Y-site: No information

pH Reconstituted: 10-12; more dilute infusion solutions have a lower pH.

Sodium content Negligible

Storage Store below 25°C in original packaging.

Displacement value Negligible

Special handling Follow local guidelines for the handling of cytotoxic drugs.

Spillage Inactivate any spills using sodium hypochlorite 5% solution (household bleach),

or sodium hydroxide solution.

Stability after From a microbiological point of view, should be used immediately; however:
preparation Reconstituted vials may be stored at 5-8°C for 24 hours.
Prepared infusions may be stored at 2-8°C and infused (at room temperature)
within 24 hours.

Measure Frequency Rationale

FBC Weekly for first 8 weeks (more < Bone marrow suppression can occur.
frequently if there is renal/

LFTs hepatic impairment), then + Dose may need adjusting if hepatic
monthly (or not more than 3- function changes.
monthly)

Renal function * Dose may need adjusting if renal

function changes.
Any infection, unexpected  Counsel patient to seek medical ¢ Symptoms of bone marrow

bruising or bleeding advice if these are present suppression.
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Additional information

Common and serious Viral, fungal and bacterial infections; leucopenia; thrombocytopenia.
undesirable effects

Pharmacokinetics Elimination halfife is 4-6 hours.

Significant interactions ¢ The following may Tazathioprine levels or effect (or {side-effects):
allopurinol (give 25% of usual azathioprine dose), co-trimoxazole
(trisk of haematological toxicity), trimethoprim (frisk of
haematological toxicity).
* Azathioprine may |levels or effect of coumarin anticoagulants
(monitor INR).

Action in case of overdose No specific antidote. It is partially dialysable (although the value of this is
unknown). Haematological monitoring is necessary to allow prompt
treatment of any adverse effects that may develop (e.g. blood and platelet
transfusion, antibiotics).

Counselling Exposure to sunlight and UV light should be limited as patients taking
azathioprine have frisk of skin cancer. Patients should wear protective
clothing and use a high protection factor sunscreen.

Risk rating: AMBER Score = 4
Moderate-risk product: Risk-reduction strategies are recommended.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Reference
1. Ashley C, Currie A, eds. The Renal Drug Handbook, 3rd edn. Oxford: Radcliffe Medical Press, 2009.

Bibliography

SPC Imuran injection (accessed 2 March 2010).

Aztreonam

500-mg, 1-g, 2-g dry powder vials

* Aztreonam is a synthetic monocyclic beta-lactam (monobactam) antibiotic and acts similarly to
the penicillins.

e It is used to treat Gram-negative infections (including beta-lactamase-producing strains) particu-
larly Pseudomonas aeruginosa, Haemophilus influenzae and Neisseria meningitidis.
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Pre-treatment checks

¢ Do not give in pregnancy.
¢ Caution in hypersensitivity to other beta-lactam antibiotics; hepatic impairment; renal impairment.

Biochemical and other tests (not all are necessary in an emergency situation)

FBC Prothrombin time in certain circumstances
LFTs Renal function: U, Cr, CrCl (or eGFR)
Dose

Standard dose: 1g by IM or IV injection or IV infusion every 6-8 hours, or 2g by IV injection or
infusion every 12 hours.

Severe or life-threatening infections (including systemic Pseudomonas aeruginosa and lung
infections in cystic fibrosis): 2 g by IV injection or infusion every 6-8 hours.

Urinary tract infections: 500 mg-1g by IM or IV injection or IV infusion every 8-12 hours.
Gonorrhoea/cystitis: 1g single dose by IM injection.

Dose in renal impairment: adjusted according to creatinine clearance,’

¢ CrCl >30-50 mL/minute: dose as in normal renal function.

¢ CrCl 10-30 mL/minute: 1-2 g loading dose then maintenance of 50% of appropriate normal dose.
¢ CrCl <10mL/minute: 1-2 g loading dose then maintenance of 25% of appropriate normal dose.

Intravenous injection
Preparation and administration

Add 6-10mL WFI to each vial. Shake immediately and vigorously.
Withdraw the required dose.

3. The solution should be clear and colourless to pale yellow. Inspect visually for particulate matter
or discoloration prior to administration and discard if present.

4. Give by IV injection over 3-5 minutes.

Intermittent intravenous infusion
Preparation and administration

1. Add 10 mL WFI to each vial. Shake immediately and vigorously.

2. Withdraw the required dose and add to a suitable volume of NaCl 0.9% or Gluc 5% (add each 1g
to at least SOmL).

3. The solution should be clear and colourless to pale yellow. Inspect visually for particulate matter
or discoloration prior to administration and discard if present.

4. Give by IV infusion over 20-60 minutes.

Intramuscular injection (maximum dose 1 g)
Preparation and administration

1. Add 1.5mL WFI or NaCl 0.9% to a 500-mg vial (use 3 mL for a 1-g vial). Shake immediately and
vigorously.

2. Withdraw the required dose. The solution should be clear and colourless to pale yellow. Visually
inspect for particulate matter and discoloration and discard if present.

3. Give by deep IM injection, e.g. into the upper quadrant of the gluteus maximus or the lateral part
of the thigh.
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Technical information

Incompatible with

Compatible with

pH

Sodium content
Excipients

Storage
Displacement value

Stability after

preparation

Aciclovir, amphotericin B, ampicillin, ganciclovir, metronidazole, vancomycin.

Flush: NaCl 0.9%

Solutions: NaCl 0.9%, Gluc 5%, Gluc-NaCl, Hartmann's, Ringer’s (all
including added KCl)

Y-site: Amikacin, aminophylline, bumetanide, calcium gluconate, cefotaxime,
ceftazidime, ceftriaxone, cefuroxime, ciprofloxacin, cisatracurium,
clindamycin, co-frimoxazole, dexamethasone, dobutamine, dopamine,
fluconazole, furosemide, gentamicin, granisetron, hydrocortisone sodium
succinate, imipenem with cilastatin, magnesium sulfate, methylprednisolone
sodium succinate, metoclopramide, piperacillin with tazobactam, propofol,
ranitidine, remifentanil, sodium bicarbonate, ticarcillin with clavulanate,
tobramycin

4.5-7.5

Nil

Contains L-arginine (may cause hypersensitivity reactions).
Store below 25°C in original packaging.

0.4mL/500mg

Reconstituted vials should be used immediately.

From a microbiological point of view, prepared infusions should be used
immediately; however, they may be stored at 2-8°C and infused (at room
temperature) within 24 hours. Solutions may develop a slight pink tint on
standing without potency being affected.

Measure

Renal function

FBC

LFTs

Prothrombin time

Signs of supra-
infection or
superinfection

Frequency Rationale

Periodically Transient rises in urea and creatinine occur rarely.

« If renal function changes a dose adjustment may
be required.

* Transient eosinophilia may occur in up to 11%.

Occasional leucopenia, neutropenia,
thrombocytopenia, pancytopenia, anaemia,
leucocytosis and thrombocytosis have been
reported.

¢ Jaundice and hepatitis have occurred.
Transient TALT, AST and Alk Phos may occur.

Prolongation of bleeding time and defective
platelet function may occur (monitor closely if
anticoagulated).

Throughout treatment = May result in the overgrowth of non-susceptible

organisms - appropriate therapy should be
commenced; treatment may need to be
interrupted.

(continued)
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Monitoring (continued)

Measure Frequency Rationale

Development of Throughoutand upto ¢ Development of severe, persistent diarrhoea may

diarrhoea 2 months after be suggestive of Clostridium difficile-associated
treatment diarrhoea and colitis (pseudomembranous colitis).

Discontinue drug and freat. Do not use drugs that
inhibit peristalsis.

Additional information

Common and serious  Immediate: Anaphylaxis and other hypersensitivity reactions have been
undesirable effects reported.
Injection/infusion-related: Local: Phlebitis at IV injection site, discomfort at IM
injection site.
Other: Rash, pruritus, urticaria, erythema, petechiae, exfoliative dermatitis,
flushing, diarrhoea, nausea, vomiting, abdominal cramps, mouth ulcer and
altered taste, angioedema, bronchospasm.

Pharmacokinetics Elimination halfife is 1.7 hours.

Significant = Aztreonam may flevels or effect of the following drugs (or side-effects):
interactions acenocoumarol (monitor INR), warfarin (monitor INR).

Action in case of No reported cases of overdosage. Stop administration and give supportive
overdose therapy as appropriate.

Risk rating: GREEN Score = 2

Lower-risk product: Risk-reduction strategies should be considered.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Reference
1. Ashley C, Currie A, eds. The Renal Drug Handbook, 3rd edn. Oxford: Radcliffe Medical Press, 2009.
Bibliography

SPC Azactam for injection (accessed 1 October 2009).
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Bemiparin sodium

2500 units/0.2mL, 3500 units/0.2 mL pre-filled syringes

25000 units/mL pre-filled syringes: 5000 units/0.2mL, 7500 units/0.3 mL,

10000 units/0.4mL

* Bemiparin sodium is a low-molecular-weight heparin (LMWH).

» Itisused in the treatment of venous thromboembolism (VTE) i.e. pulmonary embolism (PE) and
deep vein thrombosis (DVT).

» It is used for prophylaxis of VTE in surgical patients and to prevent thrombus formation in the
extracorporeal circulation during haemodialysis.

* Not all products are licensed for all indications.

* Doses are expressed in terms of international anti-Factor Xa activity units.

Pre-treatment checks

* Avoid in acute bacterial endocarditis, major bleeding or high risk of uncontrolled haemorrhage
including recent haemorrhagic stroke.

* Avoid in patients with severe impairment of renal, hepatic and/or pancreatic functions.

e It is contraindicated in treatment dosage in patients undergoing locoregional anaesthesia in
elective surgical procedures.

* Placement or removal of a spinal/epidural catheter should be delayed for 10-12 hours after
administration of prophylactic doses, whereas patients receiving treatment doses require a 24-
hour delay. Subsequent doses should be given no sooner than 4 hours after catheter removal.

* Caution with other drugs affecting haemostasis such as aspirin or clopidogrel.

* Use with extreme caution in patients with a history of heparin-induced thrombocytopenia (HIT).

Biochemical and other tests (not all are necessary in an emergency situation)

Anti-Factor Xa activity in patients with severe LFTs

renal impairment Platelet count

Bodyweight (in some indications) Renal function: U, Cr, CrCl (or eGFR)
Electrolytes-serum K

Dose

Prophylaxis

General surgery with moderate risk of VTE: 2500 units by SC injection 2 hours before or 6
hours after surgery. On subsequent days give 2500 units every 24 hours for 7-10 days.
Orthopaedic surgery with high risk of VTE: 3500 units by SC injection 2 hours before or 6
hours after surgery. On subsequent days give 3500 units every 24 hours for 7-10 days.
Prevention of extracorporeal thrombus formation during haemodialysis: for haemodia-
lysis of <4 hours duration, in patients not at risk of bleeding give 2500 units (weight <60 kg) or 3500
units (weight >60kg) introduced into the arterial line at the start of the dialysis session.

Treatment

Treatment of VTE: give by SC injection once daily based on bodyweight as indicated in Table B1.
For patients >100 kg dose is calculated on the basis of 115 units/kg and two syringes used to admin-
ister the dose. Treat for at least 5 days and until INR > 2.
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Table B1 Treatment doses of bemiparin for VTE

Bodyweight
<50kg 50-70kg 70-100kg >100kg
Syringe volume 0.2mlL 0.3mlL 0.4mlL 115 units/kg -
use two syringes
Syringe dose 5000 units 7500 units 10000 units to provide dose

Dose in renal impairment: adjusted according to creatinine clearance:'

¢ CrCl >20-50 mL/minute: dose as in normal renal function.
¢ CrCl 10-20 mL/minute: dose as in normal renal function for prophylaxis only.
¢ CrCl <10mL/minute: dose as in normal renal function for prophylaxis only.

Dose in hepatic impairment: the manufacturer advises avoidance in severe hepatic impairment.

Subcutaneous injection

Preparation and administration

1. Select the correct pre-filled syringe. Pre-filled syringes are ready for immediate use; do not expel

the air bubble.
2. The patient should be seated or lying down.

3. Pinch up a skin fold on the abdominal wall between the thumb and forefinger and hold through-

out the injection.

4. Give by deep SC injection into the thick part of the skin fold at right angles to the skin. Do not rub

the injection site after administration. Alternate doses between the right and left sides.

Arterial line injection (haemodialysis circuits)
Preparation and administration

Select the correct pre-filled syringe and expel the air bubble.

2. The solution should be clear and colourless to slightly yellowish. Inspect visually for particulate

matter or discoloration prior to administration and discard if present.
3. Give over 5 seconds via a port into the arterial limb of the haemodialysis circuit.

Technical information

Incompatible with Not relevant

Compatible with Flush: NaCl 0.9%
Solutions: Not relevant
Y-site: Not relevant

pH? 5.7.5
Sodium content Negligible

Storage Store below 25°C in original packaging.
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Measure Frequency Rationale

Platelet count  Twice a

week  Thrombocytopenia can occur from day 5 to day 21 of therapy.
* A 50%]| in platelets is indicative of HIT and therapy should be
switched fo a non-heparin-derived agent.

Serum K After 7 days * Heparins inhibit the secretion of aldosterone and so may cause K.
* Monitor in all patients with risk factors, particularly if therapy
>7 days.
Signs of Throughout * There is a higher risk of bleeding with prophylactic doses in low
bleeding therapy bodyweight: women (<45 kg); men (<57 kg).
Anti-Xa Periodically - see = Notrequired routinely but may be considered in patients at frisk
activity rationale of bleeding or actively bleeding.

Additional information

Common and serious
undesirable effects

Pharmacokinetics

Significant
interactions

Action in case of
overdose

Counselling

Risk rating: GREEN

A A
v=—"rr

Injection-related: Local: Pain, haematoma and mild local irritation may follow
the SC injection of bemiparin. Exceptional cases of skin necrosis, usually
preceded by purpura or erythematous plaques - treatment must be discontinued.
Other:

« Common: Bleeding risk with organic lesions, invasive procedures; risk of
major haemorrhage. Mild, transient, asymptomatic thrombocytopenia
during the first days of therapy. Transient {liver transaminases.

* Rare: Immunoallergic thrombocytopenia with or without thrombosis.
Significant 1K in patients with diabetes or chronic renal failure.

Rapidly absorbed after SC injection (peak activity 2-3 hours) with elimination
halfife of 5-6 hours. Elimination is prolonged in renal impairment and severe
hepatic dysfunction.

¢ The following may frisk of bleeding with bemiparin:
aspirin, diclofenac IV (avoid combination), ketorolac (avoid combination).
* Glyceryl trinitrate infusion may |bemiparin levels or effect.

Symptoms to watch for: Bleeding.

Antidofe: Protamine sulfate may be used to | bleeding risk if clinically required.
See Protamine sulfate monograph.

Report any bleeding or bruising, and any injection-site effects.

Score = 1
Lower-risk product. Risk-reduction strategies should be considered.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.
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Benzatropine mesilate
(benztropine mesylate)

1mg/mL solution in 2-mL ampoules

* Benzatropine mesilate is an antimuscarinic drug.

« It is used parenterally to treat acute dystonic reactions and extra pyramidal symptoms caused by
drugs.

Pre-treatment checks

* Do not use to treat tardive dyskinesia as it is ineffective.

* Do not use in closed-angle glaucoma.

¢ Benzatropine may cause anhidrosis — use with caution in hot weather especially when given with
other atropine-like drugs to the chronically ill, in alcoholism, those who have CNS disease and
those who do manual labour in a hot environment.

Biochemical and other tests
None required.

Dose
Onset of action is similar for the IM and IV routes and therefore IV administration is rarely required.

Standard dose: 1-2mg by IM or IV injection. Repeat if symptoms reappear. Maximum daily dose: 6 mg.

Intramuscular injection (preferred route)
Preparation and administration

1. Withdraw the required dose.
2. Give by IM injection.

Intravenous injection
Preparation and administration

1. Withdraw the required dose.

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

3. Give by IV injection.
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Technical information

Incompatible with Haloperidol

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%
Y-site: Fluconazole, metoclopramide

pH 5.8
Sodium content Negligible
Storage Store below 25°C in original packaging. Do not freeze.

Measure Frequency Rationale
Reduction of extrapyramidal Post administration * To ensure that treatment is
movements, rigidity, tremor, gait effective.

disturbances.

Pulse * May cause Tpulse.

Additional information

Common and serious Common: TPulse, constipation, nausea, dry mouth, blurred vision, urinary
undesirable effects refention.
Pharmacokinetics Given by the IM route, onset of effect occurs within minutes. There is very

little information available about its elimination halfife.
Significant interactions No significant interactions are known.

Action in case of overdose  Symptoms fo watch for: Agitation, restlessness and severe sleeplessness
lasting 24 hours or more. Visual and auditory hallucinations have been
reported. [Pulse has also been reported.

Antidofe: Active measures such as the use of cholinergic agents or
haemodialysis are unlikely to be of clinical value. If convulsions do occur
they should be controlled by injections of diazepam.

Risk rating: GREEN Score = 1
Lower-risk product: Risk-reduction strategies should be considered.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.
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Benzylpenicillin (penicillin G)

600-mg, 1.2-g dry powder vials

* Benzylpenicillin sodium is a penicillin.

< It is bactericidal against Gram-positive bacteria, Gram-negative cocci, some other Gram-negative
bacteria, spirochaetes, and actinomycetes.

* Doses below are expressed in terms of the sodium salt.

* In some countries the dose is expressed as units:
Benzylpenicillin sodium 600 mg =2 1000 000 units (1 mega unit) of benzylpenicillin

Pre-treatment checks

* Do not give if there is known hypersensitivity to penicillins and use with caution if sensitive to
other beta-lactam antibiotics.

Biochemical and other tests

Electrolytes: serum Na, K
FBC
Renal function: U, Cr, CrCl (or eGFR)

Dose

Standard dose: 600mg-1.2g by IM or IV injection or IV infusion every 6 hours, increased if
necessary in more serious infections.

Endocarditis (in combination with another antibacterial if indicated): 1.2g by IV injection or
infusion every 4 hours, increased if necessary (e.g. in enterococcal endocarditis or monotherapy)
to 2.4 g every 4 hours.

Anthrax (in combination with other antibacterials): 2.4 g by IV injection or infusion every 4 hours.
Intrapartum prophylaxis against group B streptococcal infection: initially 3g by IV
injection or infusion then 1.5 g every 4 hours until delivery.

Meningococcal disease: 2.4 g by IV injection or infusion every 4 hours.

Dose in renal impairment: adjusted according to creatinine clearance:!

¢ CrCl >20-50 mL/minute: dose as in normal renal function.

¢ CrCl 10-20 mL/minute: 600 mg-2.4 g every 6 hours depending on the severity of the infection.

¢ CrCl <10 mL/minute: 600 mg-1.2 g every 6 hours depending on the severity of the infection.

Intravenous injection

Preparation and administration
See Special handling below.

1. Reconstitute each 600-mg vial with 5mL WFI or NaCl 0.9% (use 10mL for each 1.2-g vial). If
planning to administer part of a 600-mg vial, use 5.6 mL WFI or NaCl 0.9%, which then gives a
solution containing 100 mg/mL.

(continued)
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2. Withdraw the required dose.

3. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

4. Give by IV injection over about 5 minutes (maximum rate 300 mg/minute).

Intermittent intravenous infusion

Preparation and administration
See Special handling below.

1. Reconstitute each 600-mg vial with SmL WFI or NaCl 0.9% (use 10 mL for each 1.2-g vial). If
planning to administer part of a 600-mg vial use 5.6 mL WFI or NaCl 0.9% which then gives a
solution containing 100 mg/mL.

2. Withdraw the required dose and add to a suitable volume of compatible infusion fluid (usually
100 mL NaCl 0.9%).

3. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

4. Give by IV infusion over 30-60 minutes.

Intramuscular injection (maximum dose 1.2g)

Preparation and administration
See Special handling below.

1. Dissolve the contents of a 600-mg vial in 1.6 mL of WFI (use 3.2mL for a 1.2-g vial) to give a
solution containing 300 mg/mL.

2. Withdraw the required dose.

3. Give by deep IM injection. Rotate injection sites for subsequent injections.

Technical information

Incompatible with Amphotericin, flucloxacillin, methylprednisolone sodium succinate,
potassium chloride.

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%, Gluc 5% (but less stable)
Y-site: Calcium gluconate, chloramphenicol sodium succinate,
clarithromycin, clindamycin phosphate, erythromycin lactobionate,
furosemide, hydrocortisone sodium succinate, ranitidine, verapamil

pH 5.57.5
Sodium content 1.7 mmol/600 mg; 3.4mmol/1.2g
Storage Store below 25°C in original packaging.
Displacement value 0.4 mL/600 mg

(continued)
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Technical information (continued)

Special handling After contact with skin, wash immediately with water. If it contacts the
eyes, rinse immediately with plenty of water; seek medical advice if
discomfort persists.

Stability after preparation Use reconstituted vials and prepared infusions immediately.

Measure Frequency Rationale

Renal function, U&Es Periodically if * The high Na content can cause |K (a K-sparing diuretic
used for longer may help protect against this) and {Na (caution in
than 5 days renal failure and/or heart failure: use a non-Na-

containing infusion fluid if indicated).
* Changes in renal function may require a dose
adjustment.

FBC * {risk of neutropenia when given over long periods.
Warning signs include fever, rash, and eosinophilia.
* WCC: For signs of the infection resolving.

Signs of supra- Throughout * May result in the overgrowth of non-susceptible
infection or treatment organisms - appropriate therapy should be
superinfection commenced; treatment may need to be interrupted.
Signs of * Observe for 30 minutes after administration; if an
hypersensitivity allergic reaction occurs withdraw the drug and give

appropriate treatment.
* Rashes, fever, serum sickness all commonly occur.
 Antihistamines are the treatment of choice.

Development of Throughout and * Development of severe, persistent diarrhoea may be
diarrhoea up fo 2 months suggestive of Clostridium difficile-associated diarrhoea
after treatment and colitis (pseudomembranous colitis). Discontinue

drug and treat. Do not use drugs that inhibit peristalsis.

Ad nal information

Common and serious  Immediate: Anaphylaxis and other hypersensitivity reactions have been

undesirable effects reported.
Other: Urticaria, fever, joint pains, rashes, angioedema, anaphylaxis, serum
sickness-like reaction. Patients treated for syphilis or neurosyphilis may develop
a Jarisch-Herxheimer reaction (occurs 2-12 hours after initiation of therapy -
headache, fever, chills, sweating, sore throat, myalgia, arthralgia, malaise,
Tpulse and 1BP followed by a |BP. Usually subsides within 12-24 hours.
Corticosteroids may |incidence and severity).

Pharmacokinetics Elimination halfife is 20-50 minutes.

Significant No significant interactions.
interactions

(continued)
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Additional information (continued)

Action in case of Symptoms to watch for: Large doses have been associated with seizures.
overdose Antidote: None, but haemodialysis may be effective. Stop administration and
give supportive therapy as appropriate.

Counselling Women taking the combined contraceptive pill should be should be advised to
take additional precautions during and for 7 days after the course.

Risk rating: GREEN Score = 2
Lower-risk product: Risk-reduction strategies should be considered.

-

-
This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Reference

1. Ashley C, Currie A, eds. The Renal Drug Handbook, 3rd edn. Oxford: Radcliffe Medical Press, 2009.
Bibliography

SPC Crystapen injection (accessed 2/03/09).

Betamethasone

4mg/mL solution in 1-mL ampoules

* Betamethasone sodium phosphate is a corticosteroid with mainly glucocorticoid activity.

e It is used in the treatment of conditions for which systemic corticosteroid therapy is indicated
(except adrenal-deficiency states). Its virtual lack of mineralocorticoid properties makes it partic-
ularly suitable for treating conditions in which water retention would be a disadvantage.

 Itis also used by local injection in soft-tissue injury such as tennis elbow, tenosynovitis and bursitis.

* Doses are usually expressed in terms of the base:

Betamethasone 1 mg = 1.3 mg betamethasone sodium phosphate.

Pre-treatment checks

* Avoid where systemic infection is present (unless specific therapy given).

* Avoid live virus vaccines in those receiving immunosuppressive doses.

* May activate or exacerbate amoebiasis or strongyloidiasis (exclude before initiating a cortico-
steroid in those at risk or with suggestive symptoms). Fungal or viral ocular infections may also
be exacerbated.

* Caution in patients predisposed to psychiatric reactions, including those who have previously
suffered corticosteroid-induced psychosis, or who have a personal or family history of psychiatric
disorders.
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* Do not use in the treatment of cerebral oedema associated with acute head injury or cerebrovas-
cular accident, as it is unlikely to be of benefit and may even be harmful.

Biochemical and other tests (not all are necessary in an emergency situation)

Electrolytes: serum Na, K, Ca
LFTs

Dose

Standard dose: 4-20 mg by IV injection repeated 3-4 times in 24 hours, or as required, depending
upon the condition being treated and the patient’s response. It may also be given by IM injection and
IV infusion.

Injection into soft tissue: 4-8 mg repeated on 2-3 occasions depending upon the patient’s
response.

Dose in hepatic impairment: as betamethasone is metabolised in the liver, dosage adjustments
may be necessary.

Intravenous injection (preferred route)
Preparation and administration

1. Withdraw the required dose.

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

3. Give by IV injection over 30-60 seconds.

Intramuscular injection (less rapid response)
Preparation and administration

1. Withdraw the required dose.

2. Give by deep IM injection.

Intermittent intravenous infusion

Preparation and administration

Withdraw the required dose.
Add to a suitable volume of compatible infusion fluid (usually 100 mL NaCl 0.9%).

3. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

4. Give by IV infusion over 15-30 minutes.

Technical information

Incompatible with No information

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%, Gluc 5%
Y-site: No information

pH 8-9
Sodium content Negligible
Excipients Contains sulfites (may cause allergic reactions).

(continued)
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Technical information (continued)
Storage Store below 30°C in original packaging.

Stability after Use prepared infusions immediately.
preparation

Measure Frequency Rationale

Serum Na, K, Ca Throughout treatment = May cause fluid and electrolyte disturbances.

Withdrawal During withdrawal * During prolonged therapy with corticosteroids,

symptoms and signs and after stopping adrenal atrophy develops and can persist for years
treatment after stopping. Abrupt withdrawal after a

prolonged period can lead to acute adrenal
insufficiency, |BP or death.

* The CSM has recommended that gradual
withdrawal of systemic corticosteroids should be
considered in patients whose disease is unlikely to
relapse. Full details can be found in the BNF.

Signs of infection During treatment Prolonged courses susceptibility to infections and
severity of infections. Serious infections may reach an
advanced stage before being recognised.

Signs of chickenpox * Unless they have had chickenpox, patients
receiving corticosteroids for purposes other than
replacement should be regarded as being at risk of
severe chickenpox.

* Confirmed chickenpox requires urgent treatment;
corticosteroids should not be stopped and dosage
may need to be increased.

Exposure to measles * Patients should be advised to take particular care
to avoid exposure to measles and to seek
immediate medical advice if exposure occurs.

* Prophylaxis with IM normal immunoglobulin may

be needed.

Additional information

Common and serious  Immediate: Anaphylaxis and other hypersensitivity reactions have been

undesirable effects reported.
Undesirable effects that may result from shortterm use (minimise by using the
lowest effective dose for the shortest time): 1BP, Na and water retention, |K,
|Ca, Tblood glucose, peptic ulceration and perforation, psychiatric reactions,
Tsusceptibility to infection, muscle weakness, tendon rupture, insomnia,
Tintracranial pressure, |seizure threshold, impaired healing. For undesirable
effects resulting from long-term corticosteroid use, refer to the BNF.

Pharmacokinetics Elimination halfife is 5.6 hours.

(continued)
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Additional information (continued)

Significant * The following may |corticosteroid levels or effect:
inferactions barbiturates, carbamazepine, phenytoin, primidone, rifabutin, rifampicin.
* Corticosteroids may Tlevels or effect of the following drugs (or 1side-effects):
aldesleukin (avoid combination), amphotericin (risk of 1K), anticoagulants
(monitor INR), methotrexate ({risk of blood dyscrasias).
« Corticosteroids may |levels or effect of vaccines (|immunological response,
1risk of infection with live vaccines).

Action in case of Give supportive therapy as appropriate. Following chronic overdose the
overdose possibility of adrenal suppression should be considered.
Counselling Patients on long-term corticosteroid treatment should read and carry a Steroid

Treatment Card.

Risk rating: GREEN Score = 1
Lower-risk product: Risk-reduction strategies should be considered.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography

SPC Betnesol injection (accessed 1 October 2009).

Bivalirudin

250-mg dry powder vials

 Bivalirudin, an analogue of the peptide hirudin, is a direct thrombin inhibitor with actions similar
to lepirudin.

¢ Itisused as an anticoagulant in patients undergoing PCI, including those with, or at risk of, HIT. It
is also licensed for use in the acute coronary syndromes (ACS): unstable angina and NSTEMI.

Pre-treatment checks

* Avoid in severe |BP; sub-acute bacterial endocarditis; active bleeding; bleeding disorders.

* Caution with previous exposure to lepirudin (theoretical risk from lepirudin antibodies), brachy-
therapy procedures, and concomitant use of drugs that Jrisk of bleeding.

¢ Bivalirudin may be commenced 30 minutes after discontinuation of an unfractionated heparin IV
infusion, or 8 hours after discontinuation of SC LMWH.
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Biochemical and other tests (not all are necessary in an emergency situation)

ACT FBC

Blood pressure Renal function: U, Cr, CrCl (or eGFR)
Bodyweight

Dose

Patients undergoing PCI: 0.75 mg/kg by IV injection followed immediately by 1.75 mg/kg/hour

by IV infusion for at least the duration of the procedure. This infusion may be continued for up to 4

hours post-PCI if necessary. After the 1.75 mg/kg/hour infusion has a finished, a reduced infusion of

0.25 mg/kg/hour may be continued for 4-12 hours as clinically necessary.

Treatment of ACS: 0.1 mg/kg by IV injection followed by 0.25 mg/kg/hour by IV infusion. Patients

who are to be medically managed may continue the infusion for up to 72 hours.

ACS patients proceeding to PCI: an additional 0.5mg/kg by IV injection is given before the

procedure and the infusion increased as per PCI patients above.

ACS patients who proceed to coronary artery bypass graft (CABG) surgery off pump: the

infusion is continued until the time of surgery. An additional 0.5 mg/kg by 1V injection is given just

prior to surgery followed by 1.75 mg/kg/hour by IV infusion for the duration of the surgery.

ACS patients who proceed to CABG surgery on pump: the infusion is continued until 1 hour

prior to surgery then stopped and the patient treated with unfractionated heparin.

Dose in renal impairment: adjusted according to creatinine clearance:

* CrCl 30-59 mL/minute: loading dose remains unchanged but the IV infusion for patients under-
going PCI (whether being treated for ACS or not) should be reduced to 1.4 mg/kg/hour.

* CrCl <30 mL/minute: do not use.

Intravenous injection
Preparation and administration

1. Reconstitute each 250-mg vial with 5 mL WFI. Swirl gently until completely dissolved to give a
solution containing 50 mg/mL.

2. Withdraw 5 mL from the vial and further dilute to a final volume of 50 mL with Gluc 5% or NaCl
0.9% to give a solution containing 5 mg/mL. Mix well.

3. The solution should be a clear to slightly opalescent, colourless to slightly yellow solution. Inspect
visually for particulate matter or discoloration prior to administration and discard if present.
Withdraw the required dose (retain the remainder of the solution for IV infusion).

5. Give as a rapid IV injection.

Continuous intravenous infusion via a syringe pump
Preparation and administration

For the initial IV infusion, use the remainder of the solution prepared for IV injection.

2. When a further supply is needed, reconstitute each 250-mg vial with 5 mL WFI. Swirl gently until
completely dissolved to give a solution containing 50 mg/mL.

3. Withdraw 5mL from the vial and make up to SO0mL in a syringe pump with Gluc 5% or NaCl
0.9%.
Cap the syringe and mix well to give a solution containing 5 mg/mL.
The solution should be a clear to slightly opalescent, colourless to slightly yellow solution. Inspect
visually for particulate matter or discoloration prior to administration and discard if present.

6. Give by IV infusion at a rate appropriate to the indication.



Technical information

Incompatible with

Compatible with

pH

Sodium confent
Storage
Displacement value

Stability after

preparation

Measure

ACT

Renal function

FBC and Blood
pressure
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Alteplase, amiodarone, amphotericin, diazepam, dobutamine,
prochlorperazine, reteplase, streptokinase, vancomycin.

Flush: NaCl 0.9%

Solutions: NaCl 0.9%, Gluc 5%

Y-site: Abciximab, alfentanil, amikacin, aminophylline, ampicillin,
aztreonam, bumetanide, calcium gluconate, cefotaxime, ceftazidime,
ceftriaxone, ciprofloxacin, clindamycin phosphate, co-trimoxazole,
dexamethasone sodium phosphate, dopamine, eptifibatide, erythromycin
lactobionate, esmolol, fentanyl, fluconazole, furosemide, gentamicin, glyceryl
trinitrate, hydrocortisone sodium succinate, labetalol, magnesium sulfate,
methylprednisolone sodium succinate, metoclopramide, metronidazole,
midazolam, noradrenaline (norepinephrine), piperacillin with tazobactam,
ranitidine, ticarcillin with clavulanate, tobramycin, verapamil

5-6

Negligible

Store below 25°C in original packaging.

Negligible

From a microbiological point of view should be used immediately, however:
* Reconstituted vials may be stored at 2-8°C for 24 hours.

* Prepared infusions may be stored at 2-8°C and infused (at room
temperature) within 24 hours.

Frequency Rationale

Initially 5 minutes o |f the 5-minute ACT is <225 seconds, a second
after loading dose bolus dose of 0.3 mg/kg should be given and re-
(see also rationale) checked after a further 5 minutes.

* Once the ACT value is >225 seconds, no further
monitoring is required provided the IV infusion is
properly given.

Periodically * Changes in renal function may require an
adjustment in infusion rate, but check ACT first.

* Unexplained |haematocrit, Hb or BP may indicate
haemorrhage.

« Treatment should be stopped if bleeding is
observed or suspected.

 Consider festing stool for occult blood.
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Additional information

Common and serious  Immediate: Anaphylaxis and other hypersensitivity reactions have been
undesirable effects reported rarely.
Other: Minor bleeding at any site, major haemorrhage at any site (including
reports with fatal outcome), bruising.

Pharmacokinetics Elimination halflife is 35-40 minutes.

Significant « The following may Tbivalirudin levels or effect (or {side-effects):
interactions thrombolytics, coumarin anticoagulants, antiplatelet drugs.

Action in case of No known antidote. Stop administration and give supportive therapy as
overdose appropriate. Monitor for signs of bleeding.

Risk rating: AMBER Score = 5
Moderate-risk product: Risk-reduction strategies are recommended.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography

SPC Angiox 250 mg powder for concentrate for solution for injection or infusion (accessed 26 March
2010).

Bumetanide

500 micrograms/mL solution in 4-mL ampoules

* Bumetanide is a loop diuretic with properties similar to those of furosemide.

» It may be given parenterally when the oral route is unavailable or ineffective in oedematous
conditions, e.g. acute pulmonary oedema, acute and chronic renal failure.

Pre-treatment checks

* Do not use in hypovolaemia, dehydration, severe |K, severe |Na; comatose or pre-comatose states
associated with liver cirrhosis; renal failure due to nephrotoxic or hepatotoxic drugs, anuria.

e Caution in |BP; prostatic enlargement; impaired micturition; gout; diabetes; hepato-renal
syndrome; hepatic impairment; renal impairment.

* Fluid balance and electrolytes should be carefully controlled and, in particular in patients with
shock, measures should be taken to correct BP and circulating blood volume before commencing
treatment.



Bumetanide | 93

Biochemical and other tests

Blood glucose LFTs
Blood pressure Renal function: U, Cr, CrCl (or eGFR)
Electrolytes: serum Na, K, Mg

Dose

Pulmonary oedema: initially 1-2mg (or 500 micrograms in elderly patients) by IV injection,
repeated 20 minutes later if necessary. Alternatively, give 1 mg by IM injection (or 500 micrograms
in elderly patients) and adjust dose according to response.

Persistent oedematous states: 2-5mg by IV infusion. In elderly patients, 500 micrograms daily
may be sufficient.

Intravenous injection (for doses up to 2 mg)
Preparation and administration

Withdraw the required dose.

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

3. Give by IV injection over 1-2 minutes.

Intermittent intravenous infusion (for doses above 2 mg)
Preparation and administration

1. Withdraw the required dose and add to a suitable volume of NaCl 0.9% or Gluc 5% (the
manufacturer advises 500 mL; solutions containing up to 1 mg/10 mL have been used).

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

3. Give by IV infusion over 30-60 minutes. Protect from direct sunlight.

Intramuscular injection

Preparation and administration

1. Withdraw the required dose.
2. Give by IM injection.

Technical information

Incompatible with Dobutamine, midazolam, milrinone.

Compatible with Flush: NaCl 0.9%
Solutions: Gluc 5%, NaCl 0.9%, Gluc-NaCl, Hartmann’s
Y-site: Aztreonam, bivalirudin, cisatracurium, clarithromycin, granisetron,
piperacillin with tazobactam, propofol, remifentanil

pH 7

Sodium content Negligible

Storage Store below 25°C in original packaging.

Stability after From a microbiological point of view, should be used immediately; however, may
preparation be stored at 2-8°C and infused (at room temperature) within 24 hours. Protect

from direct sunlight. Discard if discoloured, cloudy or evidence of precipitation.
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Measure

Urinary output and
relief of symptoms

Fluid balance, serum
electrolytes, and
bicarbonate

Renal function

Blood pressure

Blood glucose

Frequency Rationale

Throughout treatment  Response to therapy.

Periodically ¢ Fluid balance should be carefully controlled.
Electrolyte disturbances and metabolic alkalosis
may occur. Replace if necessary. Disturbances
may require femporary discontinuation of therapy.

* |K may precipitate coma (use a K-sparing diuretic
to prevent this).
* Risk of |[Mg in alcoholic cirrhosis.

* Changes in renal function may require a different
dose or rate of infusion.

* A marked Tblood urea or the development of
oliguria or anuria indicates severe progression of
renal disease and treatment should be stopped.

* Potential for |BP and circulatory collapse resulting
from rapid mobilisation of oedema fluid.

* Reduced serum potassium may blunt response to
insulin in patients with diabetes mellitus.

Additional information

Common Qnd serious
undesirable effects

Pharmacokinetics

Significant
interactions

Action in case of
overdose

Counselling

Injection/infusion-related: Too rapid administration: Tinnitus and deafness.
Other: |Ca, |K, |Na, Turic acid levels, Tblood glucose, |BP, dehydration,
blood dyscrasias.

Plasma elimination halfife is about 1-2 hours.

* Bumetanide may {risk of ototoxicity with the following drugs:
aminoglycosides, polymyxins, vancomycin.

* |K due to bumetanide may {risk of cardiotoxicity with the following drugs:
amisulpride, atomoxetine, cardiac glycosides, disopyramide, flecainide,
pimozide, sertindole, sotalol.

* Bumetanide may cause |BP with the following drugs:

ACE inhibitors, alpha blockers, ATIl receptor antagonists

* Bumetanide may flevels (or side-effects) of lithium (avoid combination or
monitor levels).

* Bumetanide may |effect of lidocaine (/K antagonises action).

Treat with fluid replacement and electrolytes as necessary.

Inform patient to report muscle pains/cramps and hearing disturbance.
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Risk rating: AMBER Score = 3
Moderate-risk product: Risk-reduction strategies are recommended.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC Bumetanide injection 0.5 mg/mL, solution for injection, Leo Laboratories Ltd (accessed 15 April
2010).

Buprenorphine

300 micrograms/mL solution in 1-mL ampoules

¢ Buprenorphine hydrochloride is a strong centrally acting opioid analgesic that, at higher doses,
also has an opioid antagonist effect (it may antagonise itself and other opioids). It has a lower risk
of dependence than that of a pure opiate agonist such as morphine.

« It is used for the treatment of moderate to severe pain.

« Following IM injection analgesia is seen after 10 minutes and lasts for up to 6 hours (onset is
quicker after IV injection).

* Doses are expressed in terms of the base:
Buprenorphine 100 micrograms =108 micrograms buprenorphine hydrochloride.

Pre-treatment checks

* Do not use in acute respiratory depression, where there is a risk of paralytic ileus, in Tintracranial
pressure and in head injury, in comatose patients and phaeochromocytoma.

¢ Caution in |BP, shock, convulsive disorders, supraventricular tachycardias, atrial flutter, chronic
obstructive pulmonary disease and acute asthma attack, obstructive or inflammatory bowel dis-
eases, biliary tract diseases, alcoholism, prostatic hyperplasia, myasthenia gravis, hypothyroidism
(reduce dose), adrenocortical insufficiency (reduce dose).

Biochemical and other tests (not all are necessary in an emergency situation)

Blood pressure and pulse Renal function: U, Cr, CrCl (or eGFR)
LFTs Respiratory rate

Pain score

Dose

Pain: 300-600 micrograms every 6-8 hours as required by IM or IV injection.
High-risk patients (i.e. risk of respiratory/CNS depression): use half the usual adult dose.
Dose in renal or hepatic impairment: reduce dose or avoid.
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Intramuscular injection

Preparation and administration

1. Withdraw the required dose.
2. Give by deep IM injection.
3. Close monitoring of respiratory rate and consciousness is recommended for 30 minutes in

patients receiving initial dose, especially elderly patients or those of low bodyweight.

Intravenous injection

Preparation and administration

1. Withdraw the required dose.

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

3. Give by IV injection over at least 2 minutes.

4. Close monitoring of respiratory rate and consciousness is recommended for 30 minutes in

patients receiving initial dose, especially elderly patients or those of low bodyweight.

Technical information

Incompatible with Diazepam, flucloxacillin, furosemide, lorazepam.

Compatible with Flush: NaCl 0.9%
Solutions: NaCl 0.9%, Gluc 5%, Gluc-NaCl, Hartmann’s
Y-site: Aztreonam, cisatracurium, granisetron, midazolam, piperacillin with
tazobactam, propofol, remifentanil

pH 3.5-5.5
Sodium content Nil
Storage Store below 25°C in original packaging. Do not freeze. Controlled Drug.

Close monitoring of respiratory rate and consciousness is recommended for 30 minutes in patients
receiving initial dose, especially elderly patients of those of low bodyweight.

Measure Frequency Rationale

Pain score At regular intervals * To ensure therapeutic response.

Blood pressure, pulse * |BP, |pulse, Tpulse, palpitations and respiratory
and respiratory rate depression with | oxygen saturation can occur.

Sedation * Can cause sedation and CNS depression.



Additional information

Common and serious
undesirable effects

Pharmacokinetics

Significant
inferactions

Action in case of
overdose

Counselling

Risk rating: GREEN

L
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Immediate: Serious hypersensitivity reactions have been reported rarely.
Other: Nausea and vomiting (particularly initially), constipation, dry mouth,
urticaria, pruritus, biliary spasm, 1 or |pulse, hallucinations, euphoria,
drowsiness

At higher dose: 1 or |BP, sedation, respiratory depression, muscle rigidity

Elimination halfife following IV administration is an average of 2.2 hours.
Plasma level/analgesia relationship is highly variable.

« The following may Tbuprenorphine levels or effect (or side-effects):
antihistamines-sedating (1sedation), ketoconazole (|dose), MAQIs (avoid
combination and for 2 weeks affer stopping MAOI), moclobemide.

* Buprenorphine may flevels or effect (or Tside-effects) of sodium oxybate
(avoid combination).

Symptoms to watch for: 1Sedation, respiratory depression.

Antidote: Naloxone (see the Naloxone monograph) but may only partially
reverse foxicity.

Stop administration and give supportive therapy as appropriate.

May cause drowsiness and dizziness, which may affect the ability to perform
skilled tasks; if affected, do not drive or operate machinery, avoid alcoholic
drink (the effects of alcohol are enhanced).

Drink plenty of fluids to help avoid constipation.

Score = 2
Lower-risk product: Risk-reduction strategies should be considered.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography

SPC Temgesic injection 1 ml (accessed 29 June 2008).
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Buserelin

1mg/mL solution in 5.5-mL multidose vials
* Buserelin acetate is an analogue of gonadorelin (gonadotrophin-releasing hormone).
* Inmen itisused for the suppression of testosterone in the treatment of prostate cancer (Suprefact).
* Inwomen itis used SC as an adjunct to ovulation induction with gonadotrophins in the treatment
of infertility (Suprecur). It is also used intranasally in the treatment of endometriosis.
* Doses are expressed in terms of the base:
Buserelin 1 mg=1.05 mg buserelin acetate.

Pre-treatment checks

* Do not give if there is known hypersensitivity to LHRH or buserelin.

* Contraindicated if tumour is found to be insensitive to hormone manipulation, and in cases of
undiagnosed vaginal bleeding.

¢ Do not use in pregnancy.

» Caution in osteoporosis or those at risk (i.e. chronic alcohol and/or tobacco use, strong family
history of osteoporosis or long-term use of drugs that can reduce bone mass e.g. anticonvulsants or
corticosteroids).

* Screen for depression in men.

Biochemical and other tests

Baseline lipid profile LFTs

Blood pressure Pregnancy test if appropriate
FBC

Dose

Prostate cancer: 500 micrograms by SC injection every 8 hours for 7 days. On the eighth day the
patient is changed to maintenance therapy by the intranasal route. An anti-androgen agent may be
given for 5 days before until 3-4 weeks after commencement to |risk of disease flare, e.g. cyproterone
acetate 100 mg three times daily.

Assisted reproduction: 200-500 micrograms by SC injection once daily is administered to down-
regulate the pituitary gland. Serum estradiol levels should decline to levels similar to those in the
early follicular phase in 7-21 days. Gonadotrophin is then administered following the protocol of the
individual clinic.

Subcutaneous injection
Preparation and administration

1. Withdraw the required dose.
2. Give by SC injection.

Technical information

Incompatible with Not relevant
Compatible with Not relevant
pH Not relevant

(continued)
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Sodium content
Excipients

Storage

Measure

Blood glucose in
diabetic patients

Monitor for signs of
OHSS in women

Serum testosterone in
men

LFTs
Blood lipid levels
FBC

Blood pressure

Symptoms of
depression in men

Additional information

Common and
serious undesirable
effects

Pharmacokinetics
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Negligible
Contains benzyl alcohol.

Store below 25°C in original packaging. Do not freeze.
Discard vials 10 days after opening.

Frequency Rationale

Regularly * [Blood glucose levels can occur (|glucose tolerance).

During treatment ¢ When combined with gonadotrophins there is a higher
risk of OHSS than with gonadotrophins alone. The
stimulation cycle should be monitored carefully to
identify patients at risk of developing OHSS and HCG
should be withheld if necessary.

* Symptoms include: abdominal pain, feeling of
abdominal fension, Tabdominal girth, occurrence of
ovarian cysts, nausea, vomiting, massive enlargement
of the ovaries, dyspnoea, diarrhoea, oliguria,
haemoconcentration, hypercoagulability.

If indicated « Consider measurement if the anticipated clinical or

biochemical response in prostate cancer has not been
achieved within 4 weeks (levels <20 nanograms/dL
are considered equivalent to surgical castration).

Periodically * Levels of serum Alk Phos and bilirubin may be raised.
« Lipid levels can be lowered and raised.

* Thrombocytopenia and leucopenia sometimes occur.

 |BP or 1BP can occur (rarely) and may require medical
infervention or withdrawal of treatment.

* Emotional instability is a frequent side-effect.

Immediate: Rarely anaphylaxis and other hypersensitivity reactions.
Injection/infusion-related: Local: Injection-site pain, reddening of the skin, itching.
Other: |BMD, hot flushes, sweating, |libido, breast tenderness (infrequently).
Women: Headaches, mood changes, depression, vaginal dryness, change in
breast size.

Elimination halflife is 80 minutes.

(continued)
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Additional information (continued)

Significant No significant interactions.
interactions

Action in case of There is no specific antidote and treatment should be symptomatic.
overdose
Counselling Buserelin may impair the ability to concentrate and react, so caution is needed if

operating a vehicle or machinery.
Fertile women should use non-hormonal barrier methods of contraception during
the entire treatment period.

Risk rating: GREEN Score = 1
Lower-risk product: Risk-reduction strategies should be considered.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Reference

1. Morote ] et al. Redefining clinically significant castration levels in patients with prostate cancer
receiving continuous androgen deprivation therapy. J Urol 2007; 178(4): 1290-1295.
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SPC Suprefact injection (accessed 2 March 2009).
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Calcitonin (salmon)

50 units/mL solution in 1-mL ampoules; 100 units/mL solution in 1-mL ampoules;
200 units/mL solution in 2-mL vials

Calcitonin (salmon) is a hormone acting mainly on bone to |Ca levels and inhibit bone resorption.
It is prepared synthetically or by recombinant DNA technology.

There is some confusion about terminology, but in practice the terms salcatonin, calcitonin
(salmon), salmon calcitonin and calcitonin-salmon appear to be used for the same substance.
Calcitonin (salmon) is licensed for use in the treatment of Paget’s disease (of bone), in hypercal-
caemia of malignancy and to prevent acute bone loss due to sudden immobilisation. It is also
licensed for intranasal use in the treatment of postmenopausal osteoporosis.

Doses are expressed in units:

Calcitonin (salmon) 128 units =~ 20 micrograms of freeze-dried purified synthetic salmon
calcitonin.

Pre-treatment checks

Avoid in hypocalcaemia.
If sensitivity to calcitonin is suspected, a skin test should be conducted prior to treatment.
Ensure that the patient is adequately hydrated before giving by IV infusion.

Biochemical and other tests

Electrolytes: serum Ca

Dose

Administer at bedtime, particularly at the start of therapy, to |incidence of nausea or vomiting.

Hypercalcaemia of malignancy: initially 100 units by SC or IM injection every 6-8 hours,

increasing to a maximum of 400 units every 6-8 hours after 1-2 days if necessary. In severe or

emergency cases up to 10 units/kg may be given by IV infusion.
Paget’s disease: doses range from 50 units three times a week to 100 units daily by SC or IM
injection adjusted to patient’s needs.

Prevention of acute bone loss: 100 units daily or 50 units twice daily by SC or IM injection. The

dose may be reduced to 50 units daily at the start of remobilisation; maintain treatment until patient
is fully mobile.

Subcutaneous injection

Preparation and administration

1.

Remove from refrigerator and allow injection to reach room temperature.

2. Withdraw the required dose.

3.

Give by SC injection.

Intramuscular injection

Preparation and administration

1.

Remove from refrigerator and allow injection to reach room temperature.

2. Withdraw the required dose.

3.

Give by IM injection.
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Intravenous infusion

Preparation and administration

1. Withdraw the required dose and add to 500 mL NaCl 0.9% (glass or hard plastic containers should

not be used).

N

The solution should be clear and colourless. Inspect visually for particulate matter or discolor-

ation prior to administration and discard if present.

o

Give by IV infusion over at least 6 hours.

Technical information

Incompatible with

Compatible with

pH
Sodium content

Storage

Stability after preparation

Glass or hard plastic containers should not be used.

Flush: NaCl 0.9%
Solutions: NaCl 0.9%
Y-site: No information

3.9-4.5
Negligible

Store in a refrigerator (2-8°C).
In use: Multidose vials may be stored at room temperature for a maximum of
1 month from first use.

Use prepared infusions immediately.

Measure

Serum Ca

Markers of bone remodelling,
e.g. Alk Phos or urinary
hydroxyproline or
deoxypyridinoline

Frequency Rationale

Daily when treatment * Monitoring of effectiveness in

commences then periodically hypercalcaemia of
malignancy.

Periodically * Monitoring of effectiveness in

Paget's disease.

Additional information

Common and serious
undesirable effects

Pharmacokinetics

Immediate: Allergic reactions including anaphylaxis and bronchospasm
have been reported. Flushing of the face or upper body is not an allergic
reaction but is commonly seen 10-20 minutes after administration.
Injection/infusion-related: Local: Injection-site reactions.

Other: Nausea, vomiting (may be given at bedtime to reduce incidence of
nausea and vomiting), diarrhoea, abdominal pain, musculoskeletal pain,
fatigue, dizziness, headache, taste disturbances.

Elimination halfife is 1-1.5 hours. Clearance is longer in end-stage rena
impairment but the clinical significance of this is unknown.

(continued)
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onal information (continued)

Significant interactions No significant interactions.

Action in case of overdose ~ Symptoms of overdose include nausea and vomiting. Treatment should be
symptomatic and supportive.

Risk rating: GREEN Score =2
Lower-risk product: Risk-reduction strategies should be considered.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography
SPC Miacalcic (accessed 6 July 2010).

Calcitriol
(1,25-dihydroxycholecalciferol)

1 microgram/mL solution in ampoules

¢ The term vitamin D is used for a range of closely related sterol compounds including alfacalcidol,
calcitriol, colecalciferol and ergocalciferol. Vitamin D compounds possess the property of prevent-
ing or curing rickets.

« Calcitriol injection is indicated in the management of hypocalcaemia in patients undergoing
dialysis for chronic renal failure. It has been shown to significantly reduce elevated parathyroid
hormone (PTH) levels. Reduction of PTH has been shown to result in an improvement in renal
osteodystrophy.

Pre-treatment checks

* Do not give to patients with hypercalcaemia, including hypercalcaemia of malignancy.
« For treatment to be effective, patients should be receiving an adequate daily intake of calcium
(dietary or prescribed).

Biochemical and other tests

Electrolytes: serum Ca, POy
Liver function: Alk Phos
Renal function: U, Cr
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Dose

Hypocalcaemia in adult dialysis patients: initially 500 nanograms (~10 nanograms/kg) three
times a week, increased if necessary in steps of 250-500 nanograms at intervals of 2-4 weeks; usual
dose 0.5-3 micrograms 3 times a week.

Moderate to severe secondary hyperparathyroidism in adult dialysis patients: initially
0.5-4 micrograms 3 times a week, increased if necessary in steps of 250-500 nanograms at intervals
of 2-4 weeks; maximum dose is 8 micrograms 3 times a week.

Intravenous injection
Preparation and administration

Withdraw the required dose into a plastic 1-mL tuberculin syringe.

N o=

The solution should be a clear, colourless to yellow solution. Inspect visually for particulate
matter or discoloration prior to administration.

@

Give by rapid IV injection or through the catheter at the end of dialysis.

Technical information

Incompatible with Do not infuse with the dialysate during CAPD as there is significant
absorption onto PVC bags and tubing.

Compatible with Flush: NaCl 0.9%
Solutions: No information
Y-site: No information

pH 5.97

Sodium content Negligible

Storage Store below 25°C in original packaging but do not refrigerate.

Measure Frequency Rationale

Hypersensitivity During and after ¢ Local or systemic allergic reactions, including

reactions administration anaphylaxis have been reported rarely.

Serum Ca and Initially weekly until dose ¢ 1Ca and 1PO, can occur during treatment with

PO, and plasma Ca and PO, pharmacological doses of compounds having
are stable, then monthly; vitamin D activity.
also whenever nausea or * Plasma PO concentrations should be controlled
vomiting occurs to reduce the risk of ectopic calcification.

LFTs Monthly « Afallin serum Alk Phos levels often precedes the

appearance of 1Ca.
Ophthalmological Periodically ¢ To check for ectopic calcification.

examination

Signs/symptoms * E.g. persistent constipation or diarrhoea,
of toxicity constant headache, loss of appetite, mental
changes.
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Common and serious Immediate: Rarely hypersensitivity reactions including anaphylaxis.
undesirable effects Injection-related: Local: Redness at injection site.
Other: 1Ca (persistent constipation or diarrhoea, constant headache, vertigo,
loss of appetite, polyuria, thirst, sweating).

Pharmacokinetics Elimination half-life is 5-8 hours. However, the metabolic effects of calcitriol
continue long after the plasma level of the hormone has returned to baseline
therefore plasma halflife is considered irrelevant.

Significant interactions No significant interactions.
Action in case Stop treatment if {Ca develops until plasma Ca levels return to normal (about
of overdose 1 week). Restart treatment at a lower dose if appropriate. In severe [Ca give

supportive therapy as appropriate.

Counselling Advise patients to report symptoms of 1Ca: persistent constipation or diarrhoea,
constant headache, vertigo, loss of appetite, polyuria, thirst, sweating.

Risk rating: GREEN Score =1
Lower-risk product: Risk-reduction strategies should be considered.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

Bibliography

SPC Calcijex SPC (accessed 25 January 2009).

Calcium chloride

10% solution in 10-mL pre-filled syringes; 13.4% solution in 10-mL ampoules

Calcium is the most abundant mineral in the body. It is required for bone and tooth formation
and is an essential electrolyte.

Normal range for plasma total calcium (‘corrected’ if necessary): 2.1-2.6 mmol/L.

Calcium chloride may be used parenterally in cardiac resuscitation if PEA is thought to be caused
by 1K or |Ca or in calcium channel blocker overdose.!

Calcium salts are used to treat severe acute |Ca or tetany and to stabilise the myocardium in severe
1K. Calcium gluconate is generally preferred to calcium chloride in non-emergency situations
because it is less irritant to veins.

Calcium salts are also used (unlicensed) in the treatment of patients with significant clinical
features of magnesium poisoning.
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10% calcium chloride injection contains: Ca”* 680 micromol/mL (calcium 27.3 mg/mL).

13.4% calcium chloride injection contains:  Ca*" 910 micromol/mL (calcium 36 mg/mL).

These preparations must not be confused with calcium gluconate injection, which has a markedly
different Ca®* content.

Pre-treatment checks

¢ Do not give to patients receiving cardiac glycosides.

* Do not use for hypocalcaemia caused by renal impairment.

* Do not use in conditions associated with hypercalcaemia and hypercalciuria (e.g. some forms of
malignant disease).

¢ Caution in patients with impaired renal function, cardiac disease, sarcoidosis, respiratory acidosis
or respiratory failure.

* In cardiac resuscitation do not administer if the patient is in ventricular failure.

Biochemical and other tests (not all are necessary in an emergency situation)

Blood pressure Electrolytes: serum Ca
ECG Renal function: Cr, CrCl (or eGFR)
Dose

Calcium chloride must not be given IM or SC.
Calcium chloride is more irritant than calcium gluconate when given IV and is generally reserved
for use in emergency situations.

Cardiac resuscitation: initially 6.8 mmol (10 mL of 10% injection = 7.5 mL of 13.4% injection)
repeated as necessary. In cardiac arrest give by rapid IV injection, in the presence of spontaneous
circulation give by slow IV injection.

Acute hypocalcaemia: see the Calcium gluconate monograph.

Hyperkalaemia as part of overall treatment regimen (K > 6.5 mmol/L or if ECG changes
are present): see the Calcium gluconate monograph.

Magnesium toxicity: it is essential to consult a poisons information service, e.g. Toxbase at www.
toxbase.org (password or registration required), for full details of the management of magnesium
toxicity.

Intravenous injection (cardiac resuscitation)

Preparation and administration
Very irritant: give into the largest accessible vein if possible.

1. Either assemble the pre-filled syringe in accordance with the manufacturer’s instructions or
withdraw the required dose.

2. The solution should be clear and colourless. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

3. Give by IV injection into a large vein at a rate appropriate to the patient’s clinical condition.
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Incompatible with

Compatible with

pH

Sodium content
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Sodium bicarbonate, other bicarbonates, phosphates, tartrates
and sulfates.
Amphotericin.

Solutions: NaCl 0.9%, Gluc 5%, Gluc-NaCl
Y-site: Adrenaline (epinephrine), lidocaine, milrinone, noradrenaline
(norepinephrine), verapamil

5-8

Negligible

Osmolarity (plasma osmolality ~ Calcium chloride 10% = 2040 mOsmol/L.
= 280-300 mOsmol/L)?

Storage

Measure

ECG
Blood pressure
Injection site

Serum Ca

Additional information

Common and
serious
undesirable
effects

Pharmacokinetics

Significant drug
interactions

Action in case of
overdose

Store below 25°C in original packaging.

Frequency Rationale
During administration ¢ If using fo treat TK.
Post administration * May |BP

* Injection-site reactions have occurred.

Daily  To ensure |Ca is effectively treated.

Injection-related:

¢ Too rapid administration: Vasodilatation, |BP, |pulse and arrhythmias, tingling
sensations, taste of calcium and a sense of oppression or heat wave.

* Local: Irritation of skin. Extravasation may cause necrosis and sloughing of fissue.

After IV administration serum Ca will increase immediately and may return to normal
values in 30-120 minutes.

* The following may 1Ca levels or effect (or {side-effects):
thiazides (|urinary Ca excretion).

« Calcium chloride may 1levels or effect of the following drugs (or Tside-effects):
digoxin, digitoxin.

Overdose can lead to 1Ca. Treat initially with IV infusion of NaCl 0.9%.
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Risk rating: AMBER Score = 3
Moderate-risk product: Risk-reduction strategies are recommended.

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.

References

1. Resuscitation Council UK. Resuscitation Guidelines 2005. www.resus.org.uk/pages/mediMain.htm
(accessed 12 April 2010).

2. Longmore M et al., eds. Oxford Handbook of Clinical Medicine, 6th edn. Oxford: Oxford University
Press, 2004.

Bibliography
SPC Calcium Chloride Injection Minijet 10%, International Medication Systems (accessed 30 March

2010).
SPC Calcium Chloride BP sterile solution 13.4%, UCB Pharma Ltd (accessed 30 March 2010).

Calcium folinate (calcium leucovorin)

3mg/mL, 7.5mg/mL, 10 mg/mL solution in ampoules or vials (various sizes)

* Calcium folinate is a derivative of tetrahydrofolic acid, the active form of folic acid.

* It is used as an antidote to folic acid antagonists such as methotrexate (commonly known as
‘folinic acid rescue’ or ‘calcium leucovorin rescue’) and as an adjunct to fluorouracil (FU) in the
treatment of colorectal cancer.

* Doses are usually expressed in terms of folinic acid:

Folinic acid 1 mg =~1.08 mg anhydrous calcium folinate.

Pre-treatment checks

* Do not give if the patient is anaemic owing to vitamin B;, deficiency.

Biochemical and other tests

FBC Renal function: U, Cr, CrCl (or eGFR)
LFTs U&Es
Dose

Calcium folinate must not be administered intrathecally.

Consult specialist literature as regimens vary greatly depending on the indication.



Calcium folinate | 109

Intravenous injection

Preparation and administration

1.

In the UK vials do not require reconstitution; in the USA some products require reconstitution
with WFI (volume varies with product).

Withdraw the required dose.

The solution should be clear and pale yellow. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

Give by IV injection at a maximum rate of 160mg/minute (due to the Ca content of the
solution).

Intermittent intravenous infusion

Preparation and administration

1.

4.

In the UK vials do not require reconstitution; in the USA some products require reconstitution
with WFI or NaCl 0.9% (volume varies with product).

Withdraw the required dose and add to a suitable volume of compatible infusion fluid (usually
100-250 mL NaCl 0.9%).

The solution should be clear and pale yellow. Inspect visually for particulate matter or discolor-
ation prior to administration and discard if present.

Give by IV infusion over (usually) 2 hours. Protect from light.

Intramuscular injection

Preparation and administration

1.

Technical information

In the UK vials do not require reconstitution; in the USA some products require reconstitution
with WFI or NaCl 0.9% (volume varies with product).

Withdraw the required dose.

Give by IM injection.

Incompatible with Sodium bicarbonate.

Amphotericin, fluorouracil, foscarnet.

Compatible with Flush: NaCl 0.9%

Solutions: NaCl 0.9%, Gluc 5%
Y-site: Aztreonam, fluconazole, furosemide, granisetron, linezolid,
metoclopramide, piperacillin with tazobactam

pH

Electrolyte content

Storage

Stability after

preparation

6.5-8.5

Sodium: Negligible
Calcium: 0.2 mmol/100 mg

Store at 2-8°C in original packing.

From a microbiological point of view, should be used immediately; however,
prepared infusions may be protected from light, stored at 2-8°C and infused
(at room temperature) within 24 hours.
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Measure Frequency Rationale

Serum Ca Periodically * Monitored if combined with FU.
* Supplementation should be
provided if Ca levels are low.

Diarrhoea During treatment * A sign of Gl toxicity when
combined with FU.
« |Dose of FU until symptoms have
fully disappeared.

Creatinine and At least daily in folinic acid rescue * Dose of calcium folinate is

methotrexate levels dependent on these parameters in
‘rescue’.

FBC Weekly during first two courses of FU In combination with FU only.

then once each cycle thereafter

U&Es, LFTs Prior to each treatment for the first * In combination with FU only.
3 cycles and prior to every other cycle
thereafter

Additional information

Common and serious In combination with FU: vomiting and nausea, severe mucosal toxicity,
undesirable effects diarrhoea with higher grades of toxicity leading to dehydration.
Pharmacokinetics Elimination halfife is about 6 hours.

Significant inferactions No significant interactions.

Action in case of overdose  There have been no reports of overdose with calcium folinate.

Risk rating: AMBER Score = 5
Moderate-risk product: Risk-reduction strategies are recommended.

=4

This assessment is based on the full range of preparation and administration options described in the
monograph. These may not all be applicable in some clinical situations.
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Calcium gluconate

10% solution in 10-mL ampoules

¢ Calcium is the most abundant mineral in the body. It is required for bone and tooth formation and
is an essential electrolyte.

Normal range for plasma total calcium (‘corrected’ if necessary): 2.1-2.6 mmol/L.

Calcium gluconate injection is used to treat severe acute |Ca or tetany and to stabilise the

myocardium in severe K.
Calcium gluconate injection is also used (unlicensed) in the treatment of patients with significant

clinical features of magnesium poisoning.
Calcium may be used parenterally in cardiac resuscitation (more usually in the form of calcium
chloride pre-filled syringes) if PEA is thought to be caused by 1K or |Ca or in calcium channel

blocker overdose.
Intra-arterial calcium gluconate followed by hepatic venous sampling has been used to diagnose

insulinomas (unlicensed).

Because of the risk of aluminium exposure, calcium gluconate injection packed in small-volume
glass containers should not be used for repeated or prolonged treatment in children < 18 years or
in patients with renal impairment. Calcium gluconate injection packed in plastic containers may

be used.!
10% calcium gluconate injection contains: Ca®* 225 micromol/mL (calcium 8.4 mg/mL).

This preparation must not be confused with calcium chloride injections, which have a markedly
different Ca®* content.

Pre-treatment checks

* Do not give to patients receiving cardiac glycosides.

* Do not use for hypocalcaemia caused by renal impairment.

* Do not use in conditions associated with hypercalcaemia and hypercalciuria (e.g. some forms of
malignant disease) and in severe renal impairment.

¢ Caution in patients with mild to moderate renal impairment, cardiac disease, sarcoidosis,
respiratory acidosis or respiratory failure.

Biochemical and other tests (not all are necessary in an emergency situation)

Renal function: U, Cr, CrCl (or eGFR) ECG
Electrolytes: serum Ca Bodyweight (in certain indications)
Dose

Calcium salts are irritant and may cause tissue necrosis and sloughing if given IM or SC.
Calcium chloride is more irritant than calcium gluconate when given IV although both may
cause irritation and should be given with care to avoid extravasation.

Acute hypocalcaemia: 2.25 mmol (10mL of 10% injection) by slow IV injection. In tetany this
should be followed by 9 mmol (40mL of 10% injection) in 500mL NaCl 0.9% or Gluc 5% by IV
infusion daily over 8-24 hours with frequent monitoring of serum Ca. Smaller volumes may be used
in fluid restriction.



112 | Calcium gluconate

An alternative regimen is to give 22.5 mmol Ca (100 mL of 10% injection) in 1 L of NaCl 0.9% or Gluc
5% solution by IV infusion at an initial rate of 50 mL/hour. Adjust the rate of infusion according to
4-6 hourly plasma Ca measurements.

Hyperkalaemia as part of overall treatment regimen (K > 6.5 mmol/L or if ECG changes
a