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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
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Alk Phos
ALT
AML
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APTT
ARDS
AST
AUC
AV
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BAL
BCG
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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

1. Do not shake the vial.

2. Withdraw the required dose.

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

4. 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°/1), heparin and

aspirin should be stopped.

<50000 cells/mm? (50 x 10%/L), transfusion of
platelets should be considered.

<20000 cells/mm® (20 x 10?/L), 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 KCl)
Y-site: No information

pH 67.5

Sodium content 12.8 mmol/10mL

(continued)
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Technical information (continued)

Storage

Stability after
preparation

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

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

Monitoring

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

ECG If indicated

Renal function
and serum K

Serum
bicarbonate

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

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

Metabolic acidosis can be a complication of
paracetamol overdose.

Additional information

Common and serious
undesirable effects

Pharmacokinetics
Significant
interactions

Action in case of
overdose

Immediate: Anaphylactoid or hypersensitivity-like reactions have been reported
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.

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

No known interactions.
Symptoms to watch for: effects similar to the anaphylactoid reactions noted

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 A1l 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 minutes in 200 mL 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)
40 6.0g 30.0mL 2.0g 10.0mL 4.09g 20mlL
42 6.3g 31.5mlL 2.1g 10.5mL 4.29g 21 mlL
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 7.2g 36.0mL 2.49 12.0mL 4.89g 24 mlL
50 7.59 37.5mlL 2.5¢g 12.5mlL 5.0g 25mlL
52 7.8g 39.0mL 2.6g 13.0mL 5.2g 26 mL
54 8.1g 40.5mlL 279 13.5mlL 549 27 mL
56 8.4g 42.0mlL 2.8g 14.0mL 5.69 28 mlL
58 8.79g 43.5mlL 2.99g 14.5mlL 58g 29 mL
60 9.0g 45.0mlL 3.0g 15.0mL 6.0g 30mL
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 49.5ml 3.3g 16.5mlL 6.6g 33mL
68 10.2g 51.0mL 3.4g 17.0mL 6.8g 34mlL
70 10.5¢g 52.5ml 3.5g 17.5mL 7.0g 35mlL
72 10.89g 54.0mlL 3.6g 18.0mlL 7.29 36mlL
74 11.1g 55.5ml 3.7g 18.5mL 7.49 37 mlL
76 11.49 57.0mL 3.8¢g 19.0mL 7.6g 38mlL
78 11.7g 58.5ml 3.9g 19.5mL 7.89 39mL
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 minutes in 200 mL 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)
82 12.3g 61.5mlL 4.1g 20.5mlL 8.2g 41 mlL
84 12.69g 63.0mL 4.29 21.0mlL 8.4g 42 ml
86 12.9g 64.5mlL 4.3g 21.5mlL 8.6g 43 mlL
88 13.2¢g 66.0mlL 4.49 22.0mlL 8.8¢g 44 mlL
90 13.5¢g 67.5mlL 4.59 22.5mlL 9.0g 45ml
92 13.8g 69.0mL 4.69 23.0mL 9.2g 46 mL
94 14.1g 70.5mlL 4.7 9 23.5mlL 9.49 47 mlL
96 14.4¢g 72.0mL 4.89 24.0mL 9.6g 48 mL
98 14.7 g 73.5mlL 499 24.5mlL 9.89 49 mlL
100 15.0g 75.0mL 5.0g 25.0mL 10.0g 50mlL
102 15.3¢g 76.5mlL 5.1¢g 25.5mlL 10.2g 51 mlL
104 15.6g 78.0mL 5.2¢g 26.0mL 10.4g 52mlL
106 15.99 79.5mlL 53¢ 26.5mlL 10.69g 53 mlL
108 16.2g 81.0mL 549 27.0mlL 10.8¢g 54 mlL
110 16.5g 82.5mlL 5.5¢g 27.5mlL 11.0g 55mlL

>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

Compatible with

pH

Sodium content
Storage

Special handling

Stability after

reconstitution

Monitoring

Measure
U&Es, serum
creatinine

LFTs

FBC

WEFI containing parabens or benzyl alcohol.

Azireonam, cisatracurium, dobutamine, dopamine, foscarnet, levofloxacin,
meropenem, morphine sulfate, ondansetron, pantoprazole, pethidine,
piperacillin with tazobactam, tramadol.

Flush: NaCl 0.9%

Solutions: NaCl 0.9%, Gluc 5%, Gluc-NaCl, Hartmann’s (including added KCl)
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

11

About 1.1 mmol/250-mg vial.

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

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

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

rehydration, dose reduction or withdrawal.

Periodically * Reversible increases in liver-related enzymes may
oceur.

* 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.

Monitoring
Measure

Clinical improvement

Infections

Injection sites

FBC, LFTs, U&Es, ESR
and CRP

Frequency Rationale

Periodically * 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.

During and after « Serious infections, including tuberculosis, may

treatment 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 * May cause |haemoglobin.
every 6 months or in * The other measures are used to assess therapeutic

accordance with

benefit or disease progression.
local policy

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 75-79 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 3.3 100-104 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.
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Technical information

Incompatible with No information

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

oH 457.5
Sodium content Negligible
Storage Store below 30°C but do not refrigerate (risk of crystal formation).

Discard unused injection solution immediately.

Measure Frequency Rationale
ECG 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.

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

Additional information

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

Pharmacokinetics Elimination halflife is <10 seconds.
Significant * Dipyridamole may Tadenosine effect (or Tside-effects): initial dose should be
interactions 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.

Action in case of No cases of overdosage have been reported.
overdose
Counselling Advise of the potential for the above undesirable effects and advise avoidance

of methylxanthines, e.g. coffee, tea.

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

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.
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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%, Glue-NaCl, Hartmann's, Ringer’s (including added KCl)

Y-site: Amikacin, afracurium, 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
(La-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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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.

Monitoring
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

Monitoring

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 treatment of ischaemic stroke

Blood pressure and
neurological
observations

Continuously 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.

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
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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.



28 | Amikacin

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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Monitoring

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.

Additional 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 (mL) (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

65 825 8285 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.
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/mL

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 3785 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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Monitoring

Aminophylline

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.
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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.



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%.





















